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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHNs] TMOAXO0J0B K (OPMHUPOBAHUIO COJEpPKAHUS Y4EeOHOro mpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€J€il, ColepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOIMIMX HEsIX U
IOPUHLINIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero o6OpazoBanusi B Poccuiickoit ®enepanuu, a TakKe IMOJOKEHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B TO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNx, 00 oOmen
CTpaTerud OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
yueOHOoro mnpeamera «buonorusi», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUe, €ro CTPYKTypy, pacopeleieHue Mo pazieiaM H  Temaw,
PEKOMEHIyEMYIO MOCJIEeI0BaTEIbHOCTh U3YUEHUsI YUEOHOI0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTeNIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B mporpamme 1m0 OWONIOTMM TakXe YYHTHIBAlOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM U TMPEAMETHBIM pe3yibTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/Y4EOHBIX JEeHCTBUM OOYYarOIIMXCS 10 OCBOCHHIO COJCPIKAHUS
OMOJOTMYECKOro 00pa3oBaHMsl.

B nporpamme no 6uosorun (10—11 knaccel, 6a30BbIi YPOBEHb) peain30BaH
OPUHLIAII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoJIoTHH, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPABJICHHOCTb HAa Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
bopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHUS, MPEACTABICHUHN O 3I0pPOBOM
oOpa3e >XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOCHHMH KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTHH YAEJIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHMUN YEIOBEKa, MEIUKO-



TeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUSA HKOJIOTUYECKU
EJIeCO00Pa3HOTO TOBEACHUA B OKpYXKAIOIIEW NPUPOTHOM cCpene, aHamm3a
BJIMSTHUST XO3SHUCTBEHHOW JESITENPHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K NPUKJIAJHON HaNpaBICHHOCTU
yueOHoro npeamera «buosiorus» MpoJUKTOBAHO HEOOXOAMMOCTBIO O0ECIEUEHHUS
YCIOBUH VISl pEIICHUsI OJHOM U3 aKTyallbHBIX 3afau IMKOJILHOTO OHOJIOTHYEeCKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CHOCOOHOCTH aJanTHpPOBAaTbC K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpeaHero oO0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecneunBaeT (OPMUPOBAHUE Y OOYHAIOUIUXCSA MPEACTABICHUN O
HAay4YHOM KapTUHE MHpA, pacIIMpsieT U 0000IIaeT 3HaHUS O KMBOM mpupoje, e€
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO3/1aéT
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  Npupobl, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
KU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHus,  COLUAIM3ALNUU
oOyuaromuxcs. M3ydyenune 6monorun odecnednBaeT ycioBHs Uisl (hOPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIbTYphl, COCOOCTBYET MHTErpaluu OWOJIOTMYECKUX 3HAHUH C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O NpeJHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY JJisi ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHHIO €r0 COACpIKAHMS, MPEICTABICHHOTO B MpOrpamMme TIo
OMOJIOTHH.

Otb60p coxepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO TMOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OOYyYaloIIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC s
dbopmupoBaHusi O0OIIEH KyJbTYphbl, ONpPEACISAIONINE aJeKBATHOE TOBEIACHUE
YEeJIOBEKa B OKPYIXKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKOM aestenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPBIE CIyKaT OCHOBOM st POpMHUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOIOrHUECKOro 00pa30BaHMsL.

CTpykTypupoBaHHE COACpX)aHUS Yy4yeOHOro Marepuajga B MPOTrpaMMe I10
OMOJIOTMM OCYIIECTBIEHO € YYE€TOM IPUOPUTETHOIO 3HAYEHUsS 3HAHUM 00



OTIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHM3aIliu U
IBOJTIOIMHU. B COOTBETCTBHM C 3THM B CTPYKType ydeOHOTro mpeamera «bromorus
BBIJICJICHBI CIICIYIONINE COJIepKaTeIbHbIe JIMHUU: «buonorus kak Hayka. MeToabl
HAy4yHOTO To3HaHUs», «KieTka kak Ouosormyeckas cuctemayn, «OpraHu3m Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTooOpasue OpraHU4ecKOro MHpay,
«IBOJIOIMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUS IS TPAMOTHBIX JIEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTtuxeHue 1enu uzydeHus ydyeOHoro npenmera «buosorus» Ha 0a3oBOM
YpOBHE 00€CTICUNBAETCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBAHUS MPEICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUHU, MHOTOO0Opa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, MHTEJUICKTYAJIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHME Yy OOydJarommxcst oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
IPAaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATHh U OLICHUBATH SIBJICHUSI OKPY>KAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMbBITA, MOJYYCHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOMIMXCA YMEHHM WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YeJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTU TO3HAHUS YEIOBEKOM >KUBOMU
IIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS dTHICCKHUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAHUM;

OCO3HAHHUE IICHHOCTH OHOJIOTUYECKUX 3HAHUW ISl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHhI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH NIOCJIEICTBUM CBOEU JEATEIBHOCTHU 110 OTHOLIEHUIO K OKPYKAIOLIEN Cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE U COOJIOACHHE Mep NPOPUIAKTHKU
3a00s1eBaHUM.



B cucreme cpemnero oOmiero oOpasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydeHust OMoJI0ruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus
otBoaMTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Heneno), B 11 knacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl O3HAHUS KUBOW MPUPOIBI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble ¥ NpakTUH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. BuTamMuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUN W Tiactud. Bunbl mnactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, K3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHHUs KIETOK PACTCHUI,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KHCIOpOOHOE OKHUCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynozaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tumnel nutaHus», «Merabonuzm», «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LuKI KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKUM U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepMaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHMOHANIbHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHul», «BereraTuBHOE pa3MHOKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKPOITPENAPATHI «Cnepmaro3onasl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amauum reHeTrku. Ictopus pa3BUTHS T€HETUKU. Posib uToI0rum
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTUA. [ 'eHeTnYecKkasi CHMBOJIMKA, UCMOJIb3yEMasi B CXEMax CKPEIIMBaHUN.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THOPHUAOB IIEPBOTO
nokoyieHusA. IlpaBuino JOMUHMpOBaHMS. 3aKOH PACHICIJICHUS TMPHU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpeAeieHne noyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranMoHHbBIN psil M BapyualliOHHAs KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYUHBI MyTauuii. MyTareHHble (haKTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECAIOTHIYCCKUM, OM3HCI[OBEIN, IINTOTCHETHICCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MpenpacnoyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TEHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LHATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTOTCHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHMKa moJia», «3aKOHOMEpPHOCTU HacCIEIO0BaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBanue: MoAeIU-aMIIMKaIUA «MOHOTHOPUAHOE CKpELIMBAaHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka MU IpoLecC. 3apOXKIACHUE CEJIEKIUU U JTIOMECTUKALU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OLEHKa 3KcTephepa. BIM3KOpOoICTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIONIOB. JIOCTMIXKEHHsI CEJNIeKUMU pAaCTeHUH, >XWUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHHpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl MPOMCXOXIEHUS W MHOroooOpasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX )KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«[Homumnongus», «OO0beKThl OuOTEXHONOTUNY, «KIeTOUHBIE KYIBTYpHl H
KJIOHHpOBaHue», «KOHCTpynpoBaHHe U IEPEHOC T'€HOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUSI.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OHUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuune ¢payH u (GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTed y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0oTOOp — HampaBisionwii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxieHue OT HecleuuanTu3upoBaHHbIX MpenakoB. IIporpeccupyromnias
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKkymue cuibl 3Bosronum», «Kapra-cxema wapuipyrta mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U ceMsiH, KosuieKius «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mozenb ammuukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(POJIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHes M maHcHepMus. XHUMHYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM W HUX HBOJIIOLMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIHHOTO M >KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHKA Ye0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIiecTBeHHbII 00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pas3 KU3HH, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBaHMWS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kieTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moan», «/peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koonepauus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizm B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCUCTEMBI. [lwimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie HKOCUCTEMBI. DKOCUCTEMBI 03Ep M PEK. DKOCHCTEMa XBOHHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrtop ycroiunBoctu dKocucteMm. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenpHble coobmecTBay, komeknun «buoreHosy, «Bpeaurenn BaxHEHIIIX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalW4yWe MOTHUBAIlMU K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMH  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATENBHOM JIEITEIBHOCTH B COOTBETCTBUHM C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEHW TO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJar0IIerocs Kak akTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4e€OHBIX W TO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOEKACHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpad, CBOKO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAQJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Quznyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKOW M COLMAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaaru30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TPH HW3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUs TPU peHIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
aKocucTeM, orochepsr);



AKTUBHOE  HENPUATHUE JCUCTBHUM, NPUHOCIIIMX BpEI  OKPYXKAKOLIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IO3HAHUM MTPHUPOAHBIX 3aKOHOMEPHOCTEH U pEHIeHUH IMpoliiemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIX0JIa U3 II00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUSA JUIA aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTMUECKUE 3HAHUS JIJIS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OO0yYarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLIMIL, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€OpHs,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMU OOYYaloluxcsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanuza, CUHTE3a, CpaBHEHMSI, Kiaccudukauu, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIEI0BATEIBCKON U IPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BHUIBl JEATEIBHOCTH MO TOIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KIIFOYEBBIMU MOHATUSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUN PEILCHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHOca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OpUTHHAIBHBIC TIOIXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJSAPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosornyeckord mHpopMaIu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMaJbHYIO  (QOpMy  MIpEACTABICHHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmenme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIUN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOIIEHWS W B3aWMOJICHCTBHUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHUKy W METOJABl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAaThb pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IIPM aHajau3e pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOEHUIO, MHTEPIPETALNU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO F01aM 00yYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHPOBO33PEHMS, O BKIIAJ€ POCCHUICKUX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB U IMpEBpaIlCHUE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U MPEBPALICHUs] SHEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATH MOJYyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUH, JUIS MPUHATHS NMPAKTHYECKUX PEIICHUNA B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAclIeIOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuanbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJOTHH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeKHbIX YU€HBIX-OMOJIOrOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JUIsl PELIEHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHM3MOB, BHJI000pa30BaHME, SKOJIOTMUYECKHE (DAKTOpBHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pPE3yNIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOPHH W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTeoIIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOI0IEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMaX (1L[eNU MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMs, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 1 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE CHCTEMBI U X OpraHU3aIus 1 bubmmorexa [IOK
p H https://m.edso00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
bubmmoreka IIOK
1
HKHSHEASATEILHOCTE KICTKH 6 https://m.edso0o.ru/7f41¢c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
P 1 1
SSEPBHOE BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2.5
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OcHoBHBbIE BUABI AeaTeabHOCTH 10 K/IACC

No
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KommuectBo
4acoB

[IporpammHoOe conepxanue

OCHOBHBIE BUIBI IEATEIILHOCTH
00yJaroImMXxcs

Tema 1. buoJiorusi Kak Hayka

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsi3u Onosioruu PackpbiBaTh cofepkaHue TEPMUHOB U
HayK ¢ 00I11€CTBEHHBIMU, TEXHUYECKUMU U MOHSATUI: HAYYHOE MUPOBO33PEHHUE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4dHas KapTUHa MHUpa, HAy9IHBIM METOL,
dunocodueii, penurueit, STUKOM, THIOTC3a, TCOPHA, MCTOBI
3CTETHKOM U paBoM. Pois Guosoruu ?{CCHeﬂOBaHH’I' c
B (JOPMUPOBAHNH COBPEMEHHOM HayqHO} | < - PAKTCPHU3OBATE DHOIIOTIHIO KaK HAYKY,
€€ MECTO U POJIb CPENH IPYTUX
KapTuHbl Mupa. Cructema OMOIOTHYECKUX
€CTECTBEHHBIX HayK. [lepeunciars
HayK.
Y pa3ziesibl OMOJIOTUU B COOTBETCTBHE
%emoucmpalﬁm. M C OOBEKTaMH H3Yy4YECHUS.
opmpemi: . apsun, I'. Mennens, HasbiBaTh BakHEHUIIME OTpaACIU
H. K. Konbuos, [ix. Yorcon n ®. Kpux. | 516 norymeckix snanmii n 3a/1auu,
Tabnuywvl u cxemvl: «MeTOIbI TO3HAHUS crosme niepen Guonorueit XXI B,
YKUBOU MIPUPOIBD»
1.2 | Metoas! mo3HaHUS 1 MeTobl T03HAHUS KUBOM PUPOIbI PackpsiBaTh conepxaHue TEPMUHOB U

YKUBOU IPUPOJIbI

(HabmroieHue, SKCIIEPUMEHT, OIKCaHUE,
U3MepeHue, Kiiaccuukanus,
MOJIEJIMPOBAHUE, CTATUCTHYECKAs
00paboTKa JTaHHBIX).

Hemoncmpayuu:

TIOHATHUN: HAYYHBIM METOJI, METOIbI
HUCCJICIOBAHMS.

XapakTepu30BaTh OCHOBHBIE METOIbI
MTO3HAHMS )KUBOUW MPHUPOIBI: HAOIIOICHHE,
AKCIIEPUMEHT, OIIMCAHUE, U3MEPEHUE,

32
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Tabauywl u cxemvt: «MeTOABITO3HAHUS
KUBOU TIPUPOJIBI».

Jlabopamopnsie u npakmuueckue
pabomur:

[Ipaktuueckas padora Ne 1.
«Vcnonb30BaHUE pa3IMYHBIX METO/I0B
MIPU U3YYEHUH OMOJIOTMYECKUX
00BEKTOBY

KJIaCCI/I(i)I/IKaHI/ISI, MOICIIMPOBAHUC,
CTaTUCTHUYCCKAsA 06pa60TKa JaHHBIX

Hror

O 9aCOB II0 TCMC

2

Tema 2. JKuBble cHCTEMbI U

X OpraHu3anus

2.1

buonornueckue
CUCTEMBI, IPOLIECCHI
Y UX U3yYECHUE

1

KuBbie cucTeMbl (OMOCUCTEMBI) KaK
MpeaMeT U3ydeHHs] OMOJIOTHH.
OTnuyue )XKUBBIX CUCTEM

OT HEOPTraHUYECKON MPUPOIBL.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3aliud OMOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJIETOYHBIN, OPraHU3MEHHBIH,
MONYJISIIIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMO-T€OLEHOTHYECKUH),
OouocdepHbIi.

Hayku, nzygarominre OMOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpTraHU3allUH.
Hemoncmpayuu:

Tabauysr u cxemovl: «OCHOBHbBIE
NIPU3HAKU KU3ZHW», «Y pOBHU

PackpbIBaTh cojiep;kaHuE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BEIIECTB, pa3MHOKEHHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCTb,
W3MEHYMBOCTb, Pa3IpaKUMOCTb,
JYHEPro3aBUCUMOCTb, YPOBHU
OpraHu3alvu KU3HU (OMocucTeEM).
XapakTepu30BaTh MPUHIIUIIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIAOUYEHHOCTb,
CaMOpETyYJISLUS, UEPAPXUYHOCTD.
[TepeuncnsaTe yHUBEPCAIIbHBIE CBOWCTBA
KUBOT'O: €IMHCTBO XMMHUUYECKOTO
COCTaBa, Pa3IpaKUMOCTh, JBUKECHUE,
rOMEeO0CTa3, poCT U pa3BUTHE,
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OpTraHu3aly KUBOUIIPUPOIBI».
Mogaenbp monexkynsl JJHK

HACJIEICTBEHHOCTh, U3MEHYUBOCTD,
ABOJTIONHS (MIPUCIIOCOOICHUE

K U3MEHSIOLIUMCS YCIOBHSIM).
[IpuBoANTH MpUMEPHI OHOCHUCTEM
Pa3HOTO YPOBHSI OpraHu3aluu U
CpaBHMBATh MPOSBICHUS CBOICTB
’KUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE IIPOLIECCHI,
poTeKaromue B OMocucTeMax:
O0OMEH BEIIECTB U NPEBPAILECHUE
HHEPrUM, CAMOBOCIIPOU3BEICHUE,
CaMOPETYJIALNS, PA3BUTHE.
Coburonath npaBmiia 0€peskHOTO
OTHOIICHUS K KUBOW MIPUPOJIE

Hroro uacosB o Teme

1

Tema 3. XuMu4yeckuii COCTaB U CTPOEHHUE

RJIETKHA

3.1

XUMHYECKHUH COCTaB
KieTku. Boma u
MHHEPAJIbHBIEC COJU

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XHUMHUYECKUE 3JIEMCHTHI:
MAaKpO3JIEMEHTBI, MUKPOJIEMEHTHI.
Bopa u MmuHepaibHbIE BellleCTBA.
OYHKIMY BOABI U MUHEPATBHBIX
BEIECTB B KieTKe. [lonnep:xanne
OCMOTHYECKOro OanaHca.
Hemoncmpayuu:

Juazpammur: «Pactipenenenne
XUMHUYECKHUX DJIEMEHTOB B HEXKHUBOMU
npupozae», «PacnpeneneHne XuMHIECKUX

PackppiBath coqiepkaHre TEPMHHOB

Y TIOHSITUIA: DJIEMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOJJICMEHTHI;
MUHEpaIbHBIC BEIECTBA, MOJICKYJIa
BOJIbI KaK JIUIIOJIb, BOAOPOIHBIE CBSI3H;
ruApoduIbHBIE U THAPOPOOHBIE
BELIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa Kak OJIHO M3 CBOMCTB >KUBOTO.
Pacnipenensith XuMUIECKHE IEMEHTBHI
0 TPYIITaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauyer u cxemwi: «lleprnonuueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOoEeHNEMONEKYIIbI BOABD»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCKOY COCTAaBOM,
CTPOCHHUEM MOJICKYJIbI XUMHYCCKOT' O
COCIHUHCHUA U €TO (1)YHKLII/I$IMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHue OeIKoB. PackpeiBaTh copep:kaHue TEPMUHOB U
CTpO€HHuE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OETIKOB. HNOHATUMN: OEJKH, TTOJUMEPBI, MOHOMEDHI,
He3zamenuMmeble 1 3aMeHHUMBbIE AMUHOKUCIIOTBI, IIENTUAHAS CBS3b,
AMUHOKHCIIOTHI. AMHUHOKHUCJIOTHBIN MOJIMIIETITUT, IEHATYpaLHs.
COCTaB. YPOBHU CTPYKTYphI O€IKOBOM Xapaktepu3oBaTh OEIKH KakK KJ1acc
MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, OpraHUYECKUX COECTUHEHU;
TpPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCH(PHUIUPOBATH X IO CTPOCHUIO
XUMUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHble U GUOPHILISIpHBIE OEIKN),
buonornueckue GpyHkimu 6€IKOB. MEPEUYUCIATh U XapaKTEPU30BaTh
Jemoncmpavyuu: GbyHKIIUU OEIKOB
Tabnauyvt u cxemwvl: «CTpoeHue
MOJIEKYJIbI OEJIKaY.
Obopyodosanue: CBETOBOW MHUKPOCKOIIL,
MUKpOIpenapaThbl
3.3 | ®epmeHTHI — depMeHThI — OMOJIOTUYECKUE PackpbiBaTh copepxkaHue TEPMUHOB U
OHoJOrn4YecKue KaTaJIn3aTOPHI. MOHSTHI: PEPMEHTBI, aKTUBHBIN LIEHTD,
KaTaJln3aTophbl Crpoenue ¢epMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas cnequ(pU4IHOCTb,

cyOcTpaTHas cienupuIHOCTb.
KodepmenTtsl. ButamuHBL.
Otnuuns GpepMeHTOB

OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

Ko epMEHTHI, OCITKHN-aKTHBATOPHI 1
O€JIKU-UHTUOUTOPHI.

VYka3piBaTh OTIINUUS (DEPMEHTOB

OT HEOPraHWYECKHUX KaTallu3aTOPOB.
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Hemoncmpayuu:

Tabauywl u cxemsvi: «CTpoeHHE
dbepMeHTay.

Obopyodosanue: 000pya0BaHNE
JUISl IPOBEICHUS HAOII0ICHUH,
M3MEPEHNN, DKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatophas paborta Ne 1. «3yuenue
KaTaTUTUYECKONU aKTUBHOCTH
(epMEeHTOB (Ha MpUMEPE aAMMJIA3bI
WM KaTalla3bl)»

OOBACHATH poJib (PEPMEHTOB

B ()YHKITMOHUPOBAHHUH JKUBBIX CHCTEM,
B IPOMBIIIICHHOCTH, B MEIUIIMHE,

B IIOBCEJIHEBHOM JKU3HU YEJIOBEKA

3.4

Yrnesoapel. JInmuael

YrieBoasl: MOHOCAXapuIbl (TII0KO3a,
pub03a u Ae30Kkcuprud03a), Tucaxapubl
(caxapo3a, TJakTO3a) ¥ TOJIMCaXapuIbl
(KpaxmaJ, IITUKOTEH, LEJUII0103a).
buonornueckue hyHKIIUN yTIAEBOIOB.
JIunuapl: TPUTIIULIEPUIBI,
dbocdonunubl, CTEpOUIbI.
IM'unpodunbHO-TUIPOPOOHBIE CBOKCTBA.
buonornueckue QyHKITUN JIUHIOB.
CpaBHeHHUe yIriieBOA0B, OCJIKOB U
JIUTIAIOB KaK UCTOYHUKOB DHEPTHUU.
Hemoncmpayuu:

Tabnuywl u cxemovl: «YTICBOABIY,
«JIummabn.

Obopyoosanue: 000pyI0BaHUE

PackppiBath copepkaHue TEPMUHOB U
TIOHSTHI: YTJIEBOIbI, MOHOCAXaPU/IBI,
TUCaXapyIbl, TOJMCAXapuabl, TII0KO3a,
prbo03a, 1e30Kkcupudo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJUII0JI03a
(kmeTyaTka), Kpaxmai, IIIMKOTeH;
JUTUABL, TPUTTUIEPUAB! (KUPBI, Macia),
dbochonmumnubl, CTEpOUIbI.
XapakTepu30BaTh yrieBOIbI, JIATTHIBI
KaK KJIACCOPTAaHUYECKUX COCTMHCHHM.
KnaccudumupoBath yriieBo bl U JIATTHIBI
M0 CTPOCHUIO; IEPEUUCIIATh PYHKITUN
YTJIEBOJOB M JIUTIHIOB.

CxeMaTuyecku u300pakaTh CTPOCHUE

MOJICKYJI YIJICBOAOB, JIMITNAOB
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JUTSI TIPOBEICHUS HAOIIOICHU,
M3MEPEHNN, JKCIIEPUMEHTOB

3.5 | HykmenHoBbIe Hyxknennossie kucnorsl: JJHKu PHK. PackpbiBaTh conepxaHle TEPMUHOB U
KUCIOTBL. AT® Hyxkneoruasr — MOHOMEDBI TIOHSATHMN: 1€30KCUPUOOHYKIICHHOBAS
HYKJIEMHOBBIX KHCIIOT. CTpOEHHE U kucnota (JJHK), pubonyknennosas
¢bynkuuu JIHK. Ctpoenue u pyHkuuu kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. MOJIMHYKJICOTU/IHAS LIETh
Hemoncmpayuu: (MOMMHYKIICOTH T), KOMILIEMEHTAPHOCTD,
Ilopmpemuwi: [Ix. Yorcon, ®@. Kpuk, ¢bynkuuu JJTHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankiuH. HACJICJICTBEHHON MH(pOpMAIUH); BUIbI
Tabauysl u cxemol: PHK (undopmanmonsas, TpaHcOpTHas,
«Hyxneunossie kucnotsr; JJHK», pubocomanbHas); ageHo3uHTpudochar
«buocunres 6enkay», «CtpoeHue (AT®D), makpospruyeckasi CBA3b.
MoneKyiasl ATO». XapakTepu3nupoBaTh HYKJICHHOBBIE
Obopyoosanue.: CBETOBOW MUKPOCKOIIL, KHUCJIOTHI KaK XUMHYECKUE COSTUHECHUS U
MUKpPOTIpenapaThl HOCHUTEJIN HACIEICTBEHHON
uHdopmaIuu.
OtmeyaTh 0COOEHHOCTH CTPOCHUS
MOJIEKyJI HykienHOBbIX kucioT (JHK,
PHK) u AT®.
CxemaTudecku u300pakaTb CTPOCHUE
HYKJIEOTUIOB, MOJIEKYJI HYKJIE€UHOBBIX
kuciaor, AT®
3.6 | Ucropus u MeTo bl [{utonorus — Hayka O KJIETKE. PackpeiBaTh cojepkaHre TEPMUHOB U

U3YYEHUS KIIETKH.
Kierounas reopus

Knerounas teopust — npumep
B3aUMOJICHCTBUS U U (PaKTOB
B HAYYHOM I1O3HAHHH.

IIOHATUN: KJIETKA, LTUTOJIOTUS;
PacKphIBaTh COJEPKAHUE MTOJIOKEHUN
KJIETOYHOM TEOPUH.
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Metoabl U3ydeHus: KIETKHU.
Hemoncmpayuu:

Ilopmpemur:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. lIneinen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX NOAKTEPUAIBHBIX KIIETOK;
PUCYHKHU ¢ MUKpoQoTOorpadusimu

KJICTOK, IMMOJYYCHHBIC C IIOMOIIbIO
CBCTOBOI'O M 3JICKTPOHHOI'0O MHUKPOCKOIIA

[lepeuncnsath u XapakTepu30BaTh
OCHOBHBIE METO/bI U3yUCHUS KIICTKU:
(IpUTOTOBIICHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
IEeHTpUyTUPOBAHUE, KYJTbTHBUPOBAHHE
KJIETOK U TKaHEM)

3.7

Kietka
KaK I1eJIOCTHAas
JKMBasg CUCTEMA

KiteTka Kak 1e10cTHas )KUBasi CUCTEMA.
OO0mre Mpu3HaKu KIETOK: 3aMKHYTast
HapyxHasi MemOpaHna, moJekyisl JJTHK
KaK T€HETUYECKUH alapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
JYKapUOTHYECKASI U TPOKAPUOTUYECKAS.
Oc00EeHHOCTH CTPOCHUS
IPOKaApPUOTUYECKON KIETKHU.

Knerounas crenka 6aktepuii. CtpoeHue
9YKapUOTHUYECKON KJIeTKU. OCHOBHBIE
OTJINYMS PACTUTEIIBHOM, J)KUBOTHOM U
rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpbI — KIIETOYHAS CTCHKA,
TIIMKOKAJIMKC, UX QYHKLIUH.
[Ina3maTuyeckas MeMOpaHa, €€ CBOMCTBA
U QYHKITUH.

PackpbiBath copiep:kaHrue TEPMUHOB U
MOHATHH: KJICTKHU (3yKapuOTHUIECKas,
MPOKapUOTHYECKas ), TIJIa3MaTHYecKas
MeMOpaHa (T1azManeMMma), TITMKOKaTUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIMN,
aKTHBHBIN ), DHIOUHUTO3 ((paromuTo3s,
MAHOITUTO3), SK30IIUTO3, KIETOUHAs
CTEHKA, HYKJICOU].

CpaBHUBaTh MKy COOOM
DYKaApUOTUICCKUE U MIPOKAPHUOTUICCKUC
KJIETKH; OTMEYaTh CXOJICTBO U PA3IUIMS
B CTPOCHHUH KJIETOK OaKTEepUH,
’KUBOTHBIX, PAaCTCHUH ¥ TPrOOB
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Hemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHE
AYKapUOTUUYECKON KIIETKH», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHune
PacCTUTENIBHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOU KIETKH.
Obopyodosanue: CBETOBOH MUKPOCKOII,
MUKpOTpenapaThl paCTUTEIbHbIX,
YKUBOTHBIX M OAKTEPUATILHBIX KIIETOK

3.8

Crpoenue
AYKaApUOTUYECKOMN
KJIETKH

[luTorutazma u ee opraHoUIbI.
OnHoMeMOpaHHbBIE OPTaHOUIbI KIIETKU:
OIIC, annapat ['onb1KK, TU30COMBI.
[TosmyaBTOHOMHBIE OPTaHOUABI KJIETKH:
MUTOXOHJAPUH, TUTACTU/IBI.
[TpoucxoxieHre MUTOXOHIPUI 1
iacTua. BuaeimimacTu.
HememOpanHbIe opraHOUAbI KIICTKU:
PUOOCOMBI, KJIETOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, )KTYTUKH.
@OyHKIUA OPTraHOUJIOB KJIETKHU.
BxiroueHus.

S po — perynsaTOpHBIN UEHTP KIETKH.
CrtpoeHue siipa: siiepHas 000JI04Ka,
KapuoIuiasMa, XpOMaTHH, IPBIIIKO.

PackppiBath copepkaHue TEPMUHOB U
MOHATHI: IIUTOIIa3Ma, OPTaHOUIbI,
sHomIazmatuyeckas ceth (JI1C),
anmapat ['oJbKu, TM30COMBI, BAKyOJIb,
MUTOXOHJPHUH, TTACTHIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
1eHTp (IIEHTpOCOMa), PECHUYKH,
KTYTUKH, BKIFOUCHUS, SIAPO, siAepHas
000J104Ka, KapuoIjia3Ma, XpOMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOSHUE YKAPUOTHUECKOM
KJIETKH 10 U300pKEHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(DPUIIMPOBATH OPraHOU/IBI
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XpoMOCOMBI. TpaHCIOPT BELIECTB

B KJIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHuE
KUBOTHOM KJIETKN», « CTpOEHHE
pacTUTENIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN,
«CtpoeHue sapa KIETKN.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MUKPOTIpEnapaThl pAaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatopnas pabora Ne 2. «U3yuenue
CTPOEHHSI KJIETOK PAaCTEHUH, )KUBOTHBIX U
OakTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENapaTax U UX OMNHCAHUEN

B 3aBHUCHMOCTU OT OCOOCHHOCTEN HX
CTpoeHus (0AHOMEMOpaHHEIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OTHCHIBATh (PYHKIIUU KaXkIOTO
OpraHoOM/1a B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO KaK
MECTO XpaHeHHUsl, nepeaayu (yIBoeHue
XpOMOCOM) U pealln3aluu
(TpaHCKpHUIILIKS ) HACJIEICTBEHHOU
uH(GOpPMaLUU KIETKU.

[lepeunciiATh U ONHUCHIBATH KOMIIOHEHTHI
a5pa U uX QyHKINHY;

CxeMaTtnyHO U300paxaTh CTPOEHUE
PACTUTEIBHOU U JKUBOTHOU KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAUCHHE
TPAHCIIOPTA BEILECTB B KIIETKE

HTOoro Jacos 1o Teme 8

Tema 4. /Ku3HenesiTeJIbHOCTh KJIETKH

4.1 | OOMeH BeIIECTB. 2 OOMeH BelIeCTB, UIU META00IU3M. PackpbiBaTh coJiep>KaHHUE TEPMUHOB U
IImacTuueckni Accumumsanus (TIaCTUYSCKUN OOMEH) IMOHSTHUI: OOMEH BEIIECTB U
oOMeH. POTOCHHTE3. U JUCCUMWISILMSA (3HEPreTUYECKUn npeBpalieHre YHeprun (MeTadoInu3M),
XeMocHHTE3 00MEH) — JIB€ CTOPOHBI €MHOTO ACCUMWJISLIMSA, IJIACTUUYECKUN OOMEH,
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npolecca Metadonm3Ma. Poib 3akoHOB
COXpaHEHUs BEIlECTBA U HYHEPTUU

B MIOHUMaHUM MeTabonau3Ma. TuIsl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rereporpodHbiii. Poias dhepmeHTOB
B OOMEHE BEIIECTB U MPEBPALECHUN
SHEPruu B KiieTke. DOTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢porocunTtesa. Peakuuu porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HaueHue POTOCUHTE3A ISl )KU3HU
Ha 3emiie. BiusiHue yciaoBUAN Cpepl
Ha ()OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHU.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaUEHHE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3eMUIe.
Jemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauyvt u cxemol: «XJI0POIIACT,
«@POTOCUHTES)

JTUCCUMUIIALINS, JHEPTETUYECKUI OOMEH,
dhorocunTe3, HOTONIN3,
dbochopunupoBaHue, MEPEHOCUHK
MIPOTOHOB, XEMOCHHTE3.

OnuckiBaTh (HOTOCUHTE3, MPOIIECCHI,
MMPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dba3e.

BbIABIATH NPUYMHHO-CIIECTBEHHBIC
CBSI3M MEX/Ty MOTJIOMICHUEM COJTHEUHOU
SHEPTUH XJIOPODUIIIOM U CHHTE30M
Mosekyn ATO.

CpaBHUBATH UCXOIHBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
IIPOTEKAHMS PEAKLIMM CBETOBOM U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHUBaTh (OTOCHHTE3 U XEMOCHUHTE3.
OnenuBaTh 3HaueHUE (OTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emiie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Pacuennenue BemecTs, BbIAEICHUE U
AKKyMYJUPOBAHHUE SHEPTUU B KIIETKE.
DTansl SHEPreTUYECKOT0 OOMEHa.
I'mukomu3. bpoxenuen ero BUIbIL.

PackpeiBaTh comepkanne TEPMHUHOB H
TOHSTHI: SHEPTETUUECKUI OOMEH,
TJINKOJIA3, MOJIOYHOKHCIIOE OpOKEeHHE,
CIUPTOBOE OpOXKEHHE, OMOTOTHYECKOe
OKHCIIEHUE, KJIETOYHOE JbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE AbIxaHue. OKUCIUTENBHOE
dbochopunupoBanue. IPHEKTUBHOCTh
HHEPreTUUECKOro OOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvi: «TunsiuTaHuD,
«MeTabonmuzmy», K MUTOXOHAPUS,
«OHEepreTuYecKuii 0OMeH»

TUCCUMUIISTINS, (PepMEHT.
XapakTepuzoBaTh OOMEH BEILIECTB U
MIpeBpallieHue SHeprur (MeTad0Iu3M)
KaK OJTHO UX CBOWCTB KHUBOTO.
[lepeuncniaTb 0COOEHHOCTH
MJIACTUYECKOTO ¥ SHEPIeTHYECKOTO
oOMeHa B KJIETKE; YCTaHABINBATh
B3aUMOCBSI3b MEKy HUMH.

Paznuuate THIBI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(PHBIN U
reTepoTpOodHBIN.

OnuceIBaTh ATaIbl SHEPTETUUECKOTO
oOMmeHa (TOArOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOTHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PeaKINH TIIUKOIN3a,
OpoKeHUsI, KJIIETOUYHOTO JbIXaHUS;
BBISIBIIATH IPUIMHHO-CJICCTBEHHBIC
CBSI3M MEXIY TTIUKOJIN30M, KJICTOYHBIM
JIbIXaHHEM U CUHTE30M MOJeKyl1 ATO.
CpaBHuBath 3¢ (HeKTUBHOCTh
OECKHUCIIOPOTHOTO U KUCIIOPOIHOTO
ITAroB

4.3

buocunres Oenka

Peakiuy maTpuyHOro CUHTE3A.
I'enetnaeckas uadopmarus u JJHK.
Peanuzanus reneTudyeckoun
uH(pOpMaIUU B KIIETKE.

PackpbiBaTh conepxaHne TEPMUHOB
Y MOHSATHUN: T€H, TEHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKOJIOH,
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I'eneTnueckuii Ko MEro CBOMCTRBA.
TpaHckpunIus — MaTpUYHBIN CUHTE3
PHK. Tpancnsius — 6uocunTes Oenka.
Otanbl TpaHcisiuu. KoaupoBanue
aMUHOKUCJOT. Posb pubocoms
OmocuHTe3e OeIKa.

Hemoncmpavyuu:

Ilopmpemuwi: H.K. Konbnos.

Tabnuyst u cxemvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres Oenkay, «Permmkarus JTHK,
«I'eHeTHUECKUN KOO .

Obopyodosanue: MOIEIN- aNTITUKAITIN
«¥Y nBoenne JIHK u tpanckpunuusy»,
«brocunTe3 OeIKay

pubocoma, IeHTpaIbHas 10TMa,
MOJIEKYJIIpHasi OUOJIOTHS.

Onpenensars CBOWCTBA FTEHETUYECKOTO
KOJa (TPUIIETHOCTD, OTHO3HAYHOCT,
BBIPOKJIEHHOCTh, YHUBEPCAIBHOCTb,
HENEPEKPBIBAEMOCTh, HETIPEPBIBHOCTB ).
OnuceIBaTh 3Tanbl pean3aluu
HACJIEeICTBEHHOM MH(OPMALIMH B KJIETKE.
CpaBHHBATh PEAKIIMU MATPUUHOIO
cunte3zamonekyn PHK u 6enka B kierke

4.4

Hexknerounsie
(bOpMBI JKU3HU —
BUPYCHI

Heknerounsie hopmbl KU3HU — BUPYCHI.
Hctopus OTKpHITHSI BUPYCOB

(. Y. IBanoBckwit). OcobeHHOCTH
CTPOCHUS M ’KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrennit,
KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc nmMmmyHoaeduimra

yenoseka (BUY) — BozOyautens CI1M/la.

OOGpaTHast TpaHCKPUIIIUS, peBepTa3a u
uHTerpasa. [lpodunakrrka
pacmpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHH.

PackpriBaTh conepkanne TEPMHHOB U
HOHSITUI: BUPYC, BUPYCOJIOTHUS, KaIllCUJ,
OakTepuodar, BUpyc UMMYyHOJe(ULIUTA
yenoBeka (BIIY), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (DOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceiBaTh )XKU3HEHHBIN ITUKIT BUPYCOB
UMMYHOIe(PUITTA YEITOBEKa; pa3IniaTh
Ha pucynkax BTM ((Bupyc TabauHoM
Mo3auku), bakrepuodar, BIY.
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Hemoncmpayuu:

llopmpemuwi: J1. 1. IBaHOBCKUI.
Tabauywl u cxemvl: «Bupyco»,
«bakrepnodarm»; «CtpoeHue u
*KU3HeHHbIN nuki Bupyca CIIN/a,
OaxTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJI€Ib-anIIMKaLIUs
«CtpoeHue KIeTKn»

OOG0CHOBBIBATH U COOIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUI
(peciupaTopHsIe, KeTyJOUHO-

KHIIICYHBIC, KIICIEBON SHIIS(DAITHUT,
BUY-undexrus)

Hror

O 9aCOB II0 TCMC

6

Tema S. Pa3MHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKA. MUTO3

1

KieTouYHBIN ITUKJI, UJIH )KU3HEHHBIN IUKIT
knetku. Matepdasza u MuTos.
ITporeccel, mpoTekarorye B UHTepdase.
Penukanus — peakuusi MAaTpU4HOTO
cunre3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIITONAHBIN U TarJIONJHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[luTonornyeckre OCHOBBI pa3MHOKEHUS
Y UHJMBUAYaJIbHOTO Pa3BUTHS
OpraHu3MoB. [[eJIeHuEe KIIETKU — MUTO3.
Craguu muto3a. [Iporeccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MHTO3a. buonornueckuii CMbICI MUTO34.
[Iporpammupyemast ruOGEIb KIESTKH —
aroITo3.

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSTHI: KIIETOUHBIN 1K, HHTep(da3sa,
peayIUIMKaINS, XpOMOCOMa, KapUOTHII,
raruIOUAHBIN, JUTIIIONTHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHUTO3 €ro cTtaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuchIBaTh )KU3HEHHBIA UK KJIETKU;
MEePEUYUCIIATh U XapaKTepru30BaTh
MEePUOAbI KJIETOYHOTO IUKJIA,
CpPaBHUBATbH UX MEXKTY COOOM.
OnurceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPraHU3MOB, CPABHUBATh
XPOMOCOMHBIEC HAOOPHI KIIETOK.
CpaBHUBATh CTaJAMM MUTO3A.
PaznuuaTh Ha MUKpoOIpenaparax
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Hemoncmpayuu:

Tabnuywl u cxemot: «KICTOUHBIN LUKID»,
«Pemmkamusa JJHK», «Ctpoenue
XPOMOCOMBI», « MHUTO3)»; MarHUTHasI
MO/IeJIb-anIIMKaIUs «/leeHne KIeTKun»;
moens JJHK.

Obopydosanue: CBETOBOM MUKPOCKOI U
MUKpornpenapat «KapuoknHe3 B KJIETKax
KOpEIIIKa JIyKay.

Jlabopamopnsie u npakmuyeckue
pabomul:

Jlabopatopnas pa6ota Ne 3.
«HabnroneHue MuTO3a B KJIE€TKaxX
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

Y PUCYHKAaX CTaJUuy MUTO3A.
PackprpiBaTh OMOIOTUYECKUN CMBICIT
MHUTO3a

5.2

dopmbl
Pa3MHOKEHUS
OpraHu3MOB

®dopMBI pa3MHOKEHHUST OPTaHU3MOB:
OecroJioe 1 TMOJIOBOE.

Busr 6ecrionioro pasMHOXKEHUS:
JeJICHUEC HAJIBOC 1 TIOYKOBAHKME OTHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEreTaTHBHOC Pa3MHOKCHUE.
HckyccTBeHHOE KIIOHUPOBAHNE
OpraHU3MOB, €r0 3HAUCHUE
JUISICETICKITU .

[TosioBOE pa3MHOXKEHHUE, €r0 OTINYUS
oT OecroJIoro.

JHemoncmpayuu:

PackpbiBaTh coaepkaHUE€ TEPMHUHOB
Y TIOHATUI: PA3MHOXKEHUE, KJIOH,
MOJIOBBIC KJIETKU (TaMeThl),
ANLEKIIETKa, CIEpMAaTO30M/I, 3UTOTA,
JICJICHHUE HAJIBOC, IIOUYKOBAHHCE,
criopyJisiiusi, hparMeHTaIus,
BEreTaTUBHOE PA3MHOKECHHUE,
CEMEHHOE Pa3MHOKECHHE, OTbUICHUE,
JIBOMHOE OTIJI0IOTBOPEHUE, MOJIOBHIC
’KeJIe3bl, CCMCHHHKH, THMIHUKU,
OTUIOJIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabauyvl u cxemovr: «POPMBI

Pa3sMHOXKEHUSI OPTaHU3MOBY, «JIBOMHOE

OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacteHuin», «/lenenue KineTku
OakTepumny, «BereraTuBHOE
pa3sMHOXKEHUE pacTeHu», « CTpoeHue
IIOJIOBBIX KJIETOK)

XapaxkTepu3oBaTh 0COOCHHOCTH

1 3HAYEHHE OECITOJIOr0 M MOJO0BOTO
CIIOCOO0B Pa3MHOKECHHUSI.

Briaensate BUABI O€CIIOIOro
Pa3MHOXEHUS; BBISIBIISITH B3aUMOCBSI3U
Mexay (opmamu u cnocodamu
Pa3MHOXXECHUS, U UX OMOJIOTHICCKUM
3HAYCHHUEM.

Brnaners mpuéMamu BereTaTUBHOTO
Pa3MHOXKEHUS KYJIBTYPHBIX PAaCTECHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepu3oBaTh MOJOBBIC KIICTKHU:
SUIEKJICTKH, CIIEPMATO30HU/IbI;
BBISBJISATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meiios. Ctaguu meiosa. [Iporeccsi,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[loBenenue XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckunii cMbIca
Y 3HAYEHUE MENo03a.

Hemoncmpayuu:

Tabauysl u cxemol. «JleNCHUCKICTKIY,
«Menosy.

Obopyoosanue: moaens JTHK;
MarHuTHAasi MOJIETb-alIUIAKAIUs
«JlemeHue KIETKN»

PackpbiBaTh comepxkaHne TEPMUHOB U
MOHSTHUM: MEHO03, KOHBIOTAIU
XPOMOCOM, IEPEKPECT (KPOCCHUHTOBEP)
XpOMOCOM, T'aMETBHI.
XapaxkTepuzoBaTh MEM03 KaK CIocoo

KJICTOYHOI'O ACJICHUA, OIIMCBIBATh MEHo3
o CTagusAM, CpaBHUBATL CTalUU Meno3a

H MHUTO3Aa.

Paznnuares Ha puCyHKax cTaguyd MEWo3a;

pacKpbIBaTh OUOJOTUUECKOE 3HAUCHUE
Meno3a
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5.4 | OGpa3zoBanue u ["ameTorenes — npoiiecc 0Opa3zoBaHus PackpbIBaTh cofepkaHue TEPMUHOB U
pa3BUTHE OJIOBBIX MOJIOBBIX KJIETOK YKUBOTHBIX. MOHSTHI: TAMETOr€HE3, CIIEPMATOr€HE3,
KJIETOK. [TonoBble Kene3bl: CEMEHHUKU U OOr€HE3, CIEPMATO30U/I, aKPOCOMA,
OmogoTBOpEHKE aunyHukd. OOpa3oBaHHe U pa3BUTHE SUIIEKIIETKA, TOJISIPHBIE TEJbIIA.

MTOJIOBBIXKJIETOK — I'aMeT (CIepMaTo30M ], | XapaKTepru30BaTh OCOOCHHOCTH
SAUIIEKIIETKA) — CIIepMaTOreHe3 u raMeToreHe3a y >KMBOTHBIX U €0 CTaJIUu;
ooreHe3. OCOOEHHOCTH CTPOCHHUS TMIOJIOBBIE KJIETKHU >KUBOTHBIX U OMHUCHIBATH
AWLIEKIIETOK U CIIEPMAaTO30UI0B. MPOLIECC UX Pa3BUTHSL.

OmnonotBopenue. [TapreHorenes. CpaBHUBATH CIIEPMATOTEHE3 U OOTEHE3.
Jemoncmpayuu: OnuceIBaTh OILUIOAOTBOPEHHE,

Tabnuyer u cxemor: «IIpsimoen HenpsiMoe | OMOIOTMYECKOE 3HAUCHUE

pasButue», «['amerorenes OILIOA0TBOPEHUS

y MJIEKOITUTAIOLIUX U YEJIOBEKA.

Obopyodosanue: Monenb MeTadazHon

XPOMOCOMBI, MUKPOCKOTI,

MUKporpenapatsl «CriepMaTo30U/1bl

MJICKOITUTAIOIET 0y, « SANIeKIIeTKa

MJIEKOTIUTAIOILIET 0.

Jlabopamopnvie u npakmuueckue

pabomor:

JlaGoparopHas pabota Ne 4. «3yueHue

CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenapaTax»

5.5 | UnauBuayansHOE NunuBunyansHoe pazButue (OHTOreHes). | PackpwiBaTh cojep:kaHue TEPMUHOB
pa3BuTHE OMOpHOHABHOE Pa3BUTHE U TIOHATHIA: OHTOTEHE3, YMOPHOTEHE3,
OpraHu3MOB (amOpuroreHes). DTarbl SMOPUOHAIBLHOTO | 3UTOTA, ApobJieHHne, 0JaCTOMEPHI,

Pa3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1acTysa, 6J1acToleNb,
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IpoOJieHue, racTPyJIALNs, OPraHOTEeHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL:
npsMoe, He PsIMOe (JINYMHOYHOE).
BnusiHue cpenpl Ha pa3BuTHE
OpraHu3MoB; (aKTOPBI, CIIOCOOHBIE
BBI3bIBATh BPOXJACHHBIE YPOJICTBA.
Poct u pazButue pacrennii. OHTOreHe3
[IBETKOBOT'O PACTEHUs: CTPOCHHE CEMEHH,
CTaJNM Pa3BUTHSL.

Hemoncmpavuu:

Tabauywt u cxemovl. «OCHOBHBIE CTAIUU
OHTOreHe3a», «IIpsmoe u Henpsamoe
pas3BUTHE», «/{BOMHOE OILIONOTBOPEHUE
YUBETKOBBIX PAaCTECHUI)

racTpyJjia, Heilpyya, OpraHOreHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHUOHAIBHOE Pa3BUTHE: MPAMOE
U HeTpsiMoe (JIMIMHOYHOE); MeTaMop (o3,
Meracropa, MUKpOCIOpa, bUIbIIEBOE
3€pHO, CIIEPMHUHU, 3aPOIBIIIEBbII MEIIIOK,
JIBOMHOE OTIJIOJIOTBOPEHUE.

OrnpenensiTe ATanbl SMOPHUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
npernaparax u OMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIIINE HAa KAKIOM JTarle.
CpaBHUBATH NEPUOIBI OHTOTECHESA;
npsiIMOE U HEPAMOe (JIMYMHOYHOEC)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBSACHITH OMOJIOTUUECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMop(ho30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U APYTHX TEPATOTCHHBIX
(bhaKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJioBeKa.

OnuceIBaTh MPOILECC JBOMHOTO
OTTOJIOTBOPCHHMS Y IIBETKOBBIX
pacTeHui

HToro uacoB o teme
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Tema 6. HacjienicTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpriBaTh coqepkaHue TEPMUHOB U

O HACJIEICTBEHHOCTH Ponb nutonoruu u sMOpuoIOrUu MOHSTHUI: T€H, TeHOM, T€HOTHM, PEHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'eHEeTHKU. Bkias XPOMOCOMBI, aJIEJIbHBIC TeHBI (AJLJIEIN),
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B TOMO3UT0Ta, T€TEPO3UTOTAa,
pa3sBUTHE TCHETUKU. METONBI TCHETUKN | TOMUHAHTHBIN MPU3HAK (TCH),
(TMOPUIOTOTUYECKUH, pelLleCCUBHBIN MTPU3HAK (T€H), YucTast
[IUTOTEHETUYECKUHN, MOJICKYJIIPHO- JIUHUS, TUOPU]L.
TCHETUYECKHU). [lepeuuncnsath u XapakTepU30BaTh
OCHOBHbBIEC T€HETUUECKNE MMOHATHS. METO/Ibl TEHETUKH: THOPUIOIOTUYECKUM,
['eneTnueckas CHMBOJIMKA, LATOI€HETUYECKUI, MOJIEKYJIISIPHO-
UCIIOJIb3yEMas B CXeMaX CKPEIIMBAHUN. | TEHETHYCCKUN, TJOMUHAHTHBIC H
Jemoncmpayuu: peLeCCUBHBIE TPU3HAKU PACTEHUIN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. Basuiios, C. C. YeTBepHKOB, ITonp30BaThCS TEHETUUECKOM
H. B. Tumodee-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOMN
Obopyoosanue.: MOJEb- ANITITUKAIIHS JUISL 3aUCU TEHOTUIUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIMBAHUEY, CKpEILUBAHUS
repbapuii «['opox moceBHOI

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIeI0BaHUSs PackpsiBaTh conepkaHue TEPMUHOB

HacJIeJOBaHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSTUN: MOHOTUOPHUIHOE

MPU3HAKOB. I'. Mennenem. MonoruGpumaHoe CKpelrBaHue, GEHOTUMTMYECKUE

Monoru0puHoe CKpeIllUBaHWe. 3aKOHEAMHOOOpa3Hs TPYIIbI, THOPUIOIOTHYECKUN METO/I,

CKpeIllBaHue ruOpUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB

AJOMHHHUPOBAHMA. 3aKoH PaCHICINICHUA
IMPU3HAKOB. ['mmoTe3a 4YUCTOTHI raMer.
ITonHoeu HemoaHOE JAOMWHHUPOBAHUC.

(oJTHOE, HETIOTHOE ), PACIIICTICHHUE
B TIOTOMCTBE.
OnuceIBaTh METOANKY MPOBEICHUS
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Hemoncmpayuu:

Iopmpemuwi: I'. MeHzenb.

Tabnauyvt u cxemvi: «MoHOTHOPUTHOE
CKpELIMBaHUE U €r0 LIUTOrC€HETHYECKAast
OCHOBa», «3aKOH paCIIEIJIEHUS U €ro
IUTOr€HETUYECKAsI OCHOBA», «3aKOH
YUCTOTHI TaMET».

Obopyoosanue:

MoAeNr-anImKanud « MoHoruOpuaHoe
CKpemuBaHuey», «HemonHoe
JOMHHHUpPOBaHUE», repbapuii «I'opox
IIOCEBHOW»

I'. MeH1e11eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJTHOM Mapbl NPU3HAKOB
y TOpOXa ITIOCEBHOTIO.

PackpsIBaTh conepkaHre 3aKOHOB
eIMHOO00pa3usi THOPUAOB MIEPBOTO
ITIOKOJICHUS M 3aKOHA PACIICTUICHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TAMET.
3anuceiBaTh CXEMbl MOHOTUOPHUIHOTO
CKpeNIMBaHusi, 00BICHITH €T0
HUTOJIOTUYECKHE OCHOBBI U PEIIATh
TEHETUYECKUE 3a/1auu

Ha MOHOTHMOPHUIHOE CKpEIIMBAHUE

6.3

JurubpugHoe
CKpElIUBaHUE.
3aKOH HE3aBHCHUMOT'O
HacJIeJOBaHUS
MPU3HAKOB

JuruOpugHoe ckpenBanme. 3aKoH
HE3aBUCUMOTO HACJIEAOBaAHUS
npu3HaKoB. [{uToreHeTnyecKkue OCHOBBI
JTUTHOPUIHOTO CKPEIIUBaHUSI.
AHaIM3MpyroLee CKPEeIMBaHuE.
Hcnons3oBaHue aHATU3UPYIOIIETO
CKpEIIUBaHUS VISl OTIPEACIICHUS
TE€HOTHUIIa 0COOH.

Hemoncmpavuu:

Ilopmpemuwi: I'. Mennens.

Tabauysl u cxemvi: «JlurnOpugHOE
cKkpenuBanuey, «llutomornueckue
OCHOBBI IUTUOPUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- alITTAKAIUS
«JlurnbpuiHoe cKkpelBaHue»

PackpeiBaTh comep:kaHHe TEPMUHOB U
MOHATUM: AUTUOPUIHOE CKpEIIUBAHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBath onbIThl . MeHaens

10 U3YYECHUIO HACJIEIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpeiBaTh copepkaHue 3aKOHa
HE3aBHCHUMOT0 HAaCIEIOBAHUS TTPU3HAKOB.
IIpuMeHITP MaTEMaTUYECKHUIM pACUET
C TIOMOIIIBIO METO/1a TIEPEMHOKECHHS
BEPOSATHOCTEN U 3aMUCh C TOMOIIBIO
(EHOTUITMYECKUX PATUKATIOB
pacuierieHrs TPU3HAKOB y TOTOMKOB
1o eHOTUITY U TEHOTHITY.
3anuceiBaTh CXEMbI JUTHOPUIHOTO
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CKpCIIUBAaHUA, OOBSICHATH €r0
IMUTOJIOTUYCCKUC OCHOBBI U PCIIATDH
IFCHCTHUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[HOC
CKpCIINBAHUC

6.4

CueruieHHoe
HACJICIOBAHUE
MIPU3HAKOB

CuenyieHHOE HaclIeJOBAHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuerjieHHOMY
HacJIeq0BaHUIO TeHoB. Hapyiienue
CLICTJICHUS TCHOB B pE3yJIbTaTe
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPHUs
HACJICCTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemvt: «KMerios»,
«l'eHeTnueckue KapThl paCTCHUN,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelcTBrE aJUIEILHBIX TCHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3oduna» (Hopma, myTanuu Gopmbl
KpPBUIBEB U OKPACKU TEJIa), MUKPOCKOII,
Moenb-anrmkanus «llepekpécr
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomor:

JlaGoparopnas padota Ne 5. «M3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpbIBath conepxanue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
PU3HAKOB, PEKOMOUHALINS T€HOB,
T€HETUYECKUE KAPTHI XPOMOCOM,
MOpPraHuza.

Has3piBaTh OCHOBHBIE I1OJIOKEHUSA
XPOMOCOMHOU TEOPUHU
HacieacTBeHHocTH T. Moprana;
pacKpbIBaTh CojiepKaHUe padOThI

T. Moprana 1o cuersjieHHOMY
HACJICJOBAHUIO T€HOB U IIPUYHHBI
HapyILIEHUS CUEIUICHUS MEXIy T€HaAMU.
3anuchIBaTh CXEMBbI CKPEITUBAHMS

IIPY CLECINICHHOM HACJIEI0BAHWH,
OOBSACHATH MPUUMHBI PEKOMOMHALINH
T€HOB, ONPEAEIIATh YUCIIO TPYIIII
CUEIUICHUS T€HOB; pelIaTh TCHETUYECKUE
3a/1a4M HA CLIETUICHHOE HACJIE0BaHUE
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y Ap0o30(HIIBI HAa TOTOBBIX

MUKpOITpenapaTax»»

6.5 | ['eneruka momna. I'enernka mona. XpoMocomMHOE PackpeiBaTh conep:kaHue TEPMUHOB U
Hacnenosanue ONpPENEIICHHE M0JIa. AYTOCOMBI U MOHSITHI: XPOMOCOMHBIN HabOD,
IPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ' OMOTaMeTHBIE U | ayTOCOMBI, [IOJIOBBIE XPOMOCOMBI,
CUEIJIEHHBIX C ITOJIOM reTEPOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOTaMETHBIN

Hacnenosanue npu3HakoB, CHEIUIEHHBIX | I10JI, CLEIJIEHHOE € II0JIOM HACJIEI0BAHUE
C TOJIOM. IIPU3HAKOB.
Hemoncmpavyuu: OOBACHATH IIUTOJOTHYCCKIE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXAaHU3MA OITPEICIICHUS
H.N. BaBuios. 10J1a Y pa3jIMYHbIX OPraHU3MOB.
Tabauywl u cxemvl: «I'eHeTUKA TTOJTAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHNUS, HaCJIEI0BAHMSI IPU3HAKOB, CLETIJIEHHBIX
CLIETIEHHOTO € ITOJIoM», «KapruoTturis Y HE CUEIUIEHHBIX CIoJIOM. Pemars
YEJIOBEKa U KUBOTHBIX» T€HETUYECKHUE 3a/1a4X Ha HACJIEA0OBAHUE
CUEIJICHHBIX C IIOJIOM MPHU3HAKOB

6.6 | 1I3MeHUMBOCT®. N3menunBOCTh. BBl N3MEHYMBOCTH: PackpbIBaTh conepxaHue TEPMUHOB U
Henacnencreennas HEHACJIEICTBEHHAs M HACIEICTBEHHAS. MOHATUI: U3MEHYHUBOCTb,

U3MEHYHUBOCTD Ponb cpeabl B HEHACIECTBEHHON HaCJIeICTBEHHAs! U3MEHUYHUBOCTb,

M3MEHUYMBOCTU. XapaKTEPUCTHUKA
MOAU(UKAITMOHHON H3MEHUUBOCTH.
BapuannonHbli psiji 1 BapualiOHHAs
KpuBas. Hopma peakiuu npusHaxa.
KonnyecTBeHHBIC U KQUECTBEHHBIC
MIPU3HAKY U UX HOPMA PEaKIIUH.
CgoiicTBamoau(puKaIMOHHON
U3MEHYUBOCTH.

HEHACJIECTBEHHAS U3MEHUYUBOCTb,
MOAN(PUKAIIMOHHAS U3MEHYNBOCT,
BapUALMOHHBIN PsiJl, BAPUAHTA,
BapUAIIMOHHAsI KpUBasi, MPU3HAK,
HOpMa pEaKINH, KOJIMYECTBECHHBIE U
Ka4EeCTBEHHbIC IIPU3HAKH.
KnaccudunmpoBatb BUbI
M3MEHYMBOCTH U BBISIBJISITh UX
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Hemoncmpayuu:

Tabnuywl u cxemol.: «Buapl
U3MEHUYUBOCTIY, «MoaudukanmoHHas
W3MEHUYUBOCTBY.

Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatopnast pabota Ne 6. «3yuenue
MOJIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOCHUE BapUALIMOHHOTO psJia U
BAPUALIMOHHOU KPUBOI»

OMoJ0rnYecKre 0COOEHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAU(UKAIIMOHHON N3MEHYMBOCTH U
OOBSACHATH €€ 3HAYCHHUE ISl OpPTaHU3MOB.
Pasznnuath KONM4YeCTBEHHBIE U
KaueCTBCHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA Psifl, BAPUALIMOHHYO
KPUBYIO, BBIUUCIISATH CpEHEE 3HAUCHHE
MpU3HaKa

6.7

Hacnencreennas
W3MEHYNBOCTD

HacnencrBennas, niam reHoTunuyeckas
M3MEHYMBOCTh. KoMOMHaTUBHAS
U3MEHUYMBOCTh. Meno3 1 1oJI0BOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTallMOHHAs
U3MEHYUBOCTb.

Knaccudukanus MmyTtanuii: reHHbIE,
XPOMOCOMHBIE€, TEHOMHBIE.

YacroTa ¥ MpUYUHBI MyTaLIAM.
Mytarennsie (HaKTopHbI.

3aKOH rOMOJIOTUYECKUX PSAIOB

B HaCJIEACTBEHHON M3MEHUYNBOCTH

H. 1. Basunosa. BHesnepHas
HACJIEICTBEHHOCTh U U3MEHUYHUBOCTb.
Jemoncmpavuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauyvt u cxemol: «MyTarmoHHas

PackpbiBaTh copepKaHUEe TEPMUHOB U
MOHSITHI: HAaCIeJICTBECHHAS
W3MEHYUBOCTh, KOMOMHATHUBHAS
W3MEHYMBOCTh, MyTallMOHHAS
W3MEHYUBOCTh, MyTaHT, MyTaIlUU:
T€HHbIE, XPOMOCOMHbBIEC, TCHOMHBIC;
MOJIUTUIOUANS, aHEYTUIOU NS, MyTareHbI.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIIOB

B HacCJIEJICTBEHHOU N3MEHYUBOCTHU

H. 1. BaBuiioBa u 00BACHSTH €r0
3HA4YCHHUEUIST OMOJIOTHUH U CEJICKIIUH.
KnaccudunmpoBats MyTaluu: reHHEBIE,
XPOMOCOMHBI€, TEHOMHBIE Y IPUBOIUTH
MIPUMEPHI MyTaLIHA.

OOBSACHITH TPUYMHBI BO3SHUKHOBEHUS
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U3MEHYHBOCTH.

Obopydosanue: MUKPOCKOTI,
Mukponpenapar «Jlpo3zodunay (Hopma,
MyTaruu GOpMbI KPBUTBEB B OKpacka
Tesa); KOMHaTHbIE PACTEHUsSI C TIECTPOM
OKpPacKOM JIMCTHEB.

Jlabopamopnsie u npakmuueckue
pabomol:

Jlabopatopnast pabota Ne 7. « AHanu3
MyTaluil y 1po30¢Guisl Ha TOTOBBIX
MUKpOIpenapaTax»

MyTaIui, poib GakTOpOB-MyTarcHOB.
CpaBHUBaTh BBl MyTallii; BBISIBISATH
IIPUYUHBI HACJIEACTBEHHOU
W3MEHUMBOCTH, UCTOYHUKH MYTarcHOB
B OKpYXKaroliei cpese (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJIEJICTBEHHOCTh M N3MEHUYNBOCTh

6.8

['eneTHka yejoBEKA

I'enernka gyenoBeka. Kapuorun
YyeJIOBeKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHCaJIOTMYCCKHI, OJIU3HEI[OBBIN,
IIUTOTCHETHYCCKHUI, OMOXUMUYECKUI,
MOJIEKYISPHO-TEHETUUECKUM.
CoBpemeHHoe ompe/ieieHue TeHOTUA!
MOJITHOTEHOMHOE CEKBEHUPOBAHMUE,
T€HOTUIIMPOBAHUE, B TOM UUCIIC

¢ nomompio [11[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YyeJIoBeKa: TeHHBIC 00JIC3HU, O0JIC3HU

C HacJIeACTBECHHOM
IPEAPACTION0KEHHOCThIO, XPOMOCOMHBIE
0osie3an. CoMaTHYECKUE U
F€HEpATUBHbBIC MYTAIUU.

PackpriBaTh conepkaHrue TEpPMUHOB U
MTOHSATHN: KAPUOTHUII YEJIOBEKA,
IIUTOr€HETUUYCCKUM METO/,
T€HEAJIOTMYECKUI METO/I, POJOCIOBHBIE,
OM3HEIOBBIM METOJI, HACIICICTBCHHBIC
0omne3Hu: (MOHOTEHHBIE,

C HaCJICACTBEHHOM
MPEIPACIIONT0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETHIECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnaTh 0COOCHHOCTH U3YUYEHUS
T€HETUKH Y€JIOBEKA; MPUBOAUTH
IIPUMEPHI HACJICACTBEHHBIX 00JIe3HEH
YEeJIOBEKA, XapaKTePU30BaTh METObI UX
npodUIaKTUKHU; 000OCHOBBIBAThH 3HAUEHHUE
MEJIUKO-T€HETUUYECKOI O
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CrtBosioBbie KieTKU. [IpUHIUTIBI
3I0pOBOIr0 00pasa >KU3HU, TUArHOCTHKH,
MPO(IITAKTUKA U JICUCHHS TEHETUYECKUX
Oousie3Hel. MeInKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHE. 3HAYCHHE
MEIUIIMHCKOW T'€HETUKHU

B [IPEOTBPALICHUH U JICUCHUU
TFEeHEeTUYECKUX 3a00JI€BaHUI UeIOBEKa.
Jemoncmpavuu:

Tabnuywvl u cxemor: «<HacienoBanue
pesyc-pakropay, «I eHeTuka rpynn
KPOBI.

Jlabopamopnsie u npakmuueckue
pabomul:

[TpakTiaeckas paborta Ne 2.
«CocraBlieHUE U aHATIN3 POJOCIOBHBIX
YeJI0BEKa

KOHCYJIbTUPOBAHHS.
BhIsSBISATE U CpaBHUBATH MEXKY COOOM
JIOMUHAHTHBIEC U PELECCUBHBIC IPU3HAKU
YEJIOBEKA.

CocCTaBiATh M aHAIM3UPOBATH
POIOCIIOBHBIE YETI0BEKA

HToro yacoB 1o Teme 8
Tema 7. Cesiekuysi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cenekuust Kak HayKa U MpoIECC. PackpriBaTh cojziep:kaHre TEPMHUHOB

U Tporecc

3apoKJIECHUE CEIIEKIIUU U JIOMECTUKALIHSL.
Yuenue H. . BaBunosa o nenrpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PaCTCHUH.

{eHTpbl MTPOUCXOKICHUS TOMAIITHUX
KVUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/Ia,
IITaMM, JIOMECTUKALUS, UITA
OJOMAIITHUBAHUE, LIEHTPHI
MHOT000pa3us U MPOUCXOXKICHHS
KYJIbTYPHBIX PACTECHUU U
KUBOTHBIX, THOPUIU3AITHS,
HCKYCCTBEHHBII 0TOOP.
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Hemoncmpayuu:

lopmpemuwi: H. 1. BaBuiios.
Tabauyvt u cxemwvi: xapra «L{eHTpHI
MHOT000Pa3us ¥ MPOUCXOKICHHUS
KYJIbTYpHBIXpacTeHUI», «I1opoibl
JIOMAITHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHHII».
Obopyoosanue. MyJsiKYU TUIOAO0B U
KOPHEIUJIOA0B TUKUX (GOpM U
KYJIbTYPHBIX COPTOB PacTEHUMH;
repbapuii «CenbCKOX03s11ICTBEHHbIE
pacTeHus»

Ha3piBaTh 1 CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUS CEJIEKIUU.

Nznarare yuenue H. 1. BaBunosa

O LIEHTPaX MPOUCXOXKICHUS KYIbTYPHBIX
pPACTEHHI; pa3auvaTh UEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oyaraMyd BO3HUKHOBEHUSIIPEBHEUIITUX
UBUIN3AIUH.

CpaBHHBATh cOpTa KyJbTYPHBIX
pacTeHHil, MOPOABI TOMAIIHUX
JKUBOTHBIX U UX JUKUXITPEIKOB.
OueHuBaTh pojb CEIECKINU

B 00€CTeueHUH PO I0BOILCTBEHHOM
0€30MacHOCTH YeI0OBEYECTBA

7.2

Metoasl
JOCTHKEHUS
CEJIEKIIMH PACTEHUI
U JKUBOTHBIX

CoBpeMeHHbIE METObI CEJIEKIUU.
MaccoBblif 1 UHAUBUYAJIbHBII OTOOPHI
B CEJIEKIIMUPACTEHUN W JKUBOTHBIX.
Ouenka ’KcTepbepa.
BiM3KOpOACTBEHHOE CKPEIMBAHKE —
uHOpUMHT. YucTas nuHus.
CkpeluBaHue YUCThIX JTUHUH.
I'ereposuc, unu rubpuHas cuia.
Heponcreennoe ckpemuBanme —
aytOpuaunr. OtnanéHHas
rudpunzanus u e€ ycrexu.
HckyccTBEHHBIN MyTareHe3 v NoJiy4eHue
MOJIIUTONA0B. JIOCTHKEHUs CeNeKInn

PackpbIBaTh copepKaHue TEPMUHOB U
MOHSITHI: HICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUTYaTbHBIH
0T00p, FKCTEPHEDP, OTUZKOPOACTBEHHOE
CKpELIMBaHUE, YUCTas JIMHUSA, T€TEPO3UC,
HEPOJCTBEHHOE CKPEIINBAHUE,
HCKYCCTBEHHBI MyTareHes,
nosuruionasl. CpaBHUBATH (YOPMBI
HMCKYCCTBEHHOT0 0TOOpa (MaccoBOTO U
WHUBUYAIBHOTO), BUIbI
rubpuan3anuy (OJIU3KOPOJICTBEHHON H
OTJAJICHHOH1 ), CIOCOOBI OTYYEHUS
MOJIUTLIIONIOB.
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pacTeHHil, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: . B. Muuypus,

I'. 1. Kapnieuenko, M. ®@. 1BaHoOB.
Tabauysl u cxemol: «OTHATCHHAS
rudpuauzanus», «PaboTel akagemMuka
M. @. BanoBay, «llomummonausy.
Obopyodosanue.: MyJsIKYU TUIOAO0B U
KOPHEIUIOJ0B AUKUX POopM U
KYJBTYPHBIX COPTOB PACTEHUM.
Jlabopamopnuvie u npakmuueckue
pabomul:

Okckypcus «OCHOBHBIE METOMIBI U
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO,
IIEMEHHYIO epmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WJIN TETJTHYHOE X035HUCTBO)

[TpuBOIUTE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUH PACTEHUN U KUBOTHBIX

7.3

buorexnoorus
Kak OTpaciib
MIPOU3BOJCTBA

buorexnonorus kak orpacip
MIPOU3BOACTBA. | €HHast HHKEHEPUSL.
Ortanbl co3nanus pekomOunanTHoi JJTHK
Y TPAHCTEHHBIX Oprann3MoB. Kiietounas
VHXXeHepusl. KileTOUHbIE KyIbTYPBI.
MUKpOKIIOHAIBHOEPA3MHOKEHUE
pacrenuil. Knonnposanue
BBICOKOIPOAYKTHUBHBIX

PackpbIBaTh copepxaHue TEPMHUHOB U
MOHATHI: OMOTEXHOJIOT S, KIETOYHAs
WHXXEHEPHUsl, TeHHAs UHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTCHHBIE
opranusMmsbl, 'MO (reneTnuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHBIE
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CEJIbCKOXO03SINCTBEHHBIX OPTaHU3MOB. JOCTUKEHUS OMOTEXHOJIOTMH B 00JIaCTY

DKOJIOTUYECKUE N ITUUYECKUE MPOOJIEMBL. | TPOMBITIUICHHOCTH, CEIBCKOTO XO3SICTE

I'MO — renernuecku U MEIUIUHBI.

MOAUGUITIPOBAHHBIE OPTAHU3MBI. [lepeuncnarh U XxapakTepu3oBaTh

Jlemoncmpayuu: OCHOBHBIEMETOIbI U JOCTHKCHUS

Tabauywl u cxemvi: «OOBEKTHI OMOMHKEHEPHH.

ouorexHosorun», «Kierounsie OO6CyKIaTh IKOJIOTHYECKUE U

KyJbTYPBI ¥ KIIOHHPOBAHHUEY, ATUYECKHUE aCMEKThl HEKOTOPBIX

«KoHCTpyHpOBaHHE M TIEPEHOC T'€HOB, HCCIIEIOBAHNH B 00IaCTH

XPOMOCOM» OMOTEXHOJOTUH (KJIOHUPOBAHUS,
HMCKYCCTBEHHOTO OIJIOJIOTBOPEHUS,
HaIIPaBJICHHOT'O WU3MEHEHHUsI TEHOMAa U
CO3/7IaHUsI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOIT'PAMME
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11 K/JIACC OcHOBHBbIE BUJBI AeATEJIbHOCTH

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeIMeTa

KomnnuectBo
4acoB

[IporpammHoO€ conepkaHue

OCHOBHBIE BUIBI IE€ATEIHHOCTH
00yJarommxcs

Tema 1. DBOJIONUOHHAA OHOJIOTUSA

11

OBOJIOLUA U METOBI
€€ N3y4cHUs

1

IIpennochuIKu BO3BHUKHOBEHHUS
ABOJIFOLIUOHHON TEOPUU. DBOITIOLIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIONMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUM U JPYTUXHAYK.
CBuIeTEIHCTBA DBOJIIOIUH.
ITanmeoHTOJIOTHYUECKHUE:
MTOCJIEJIOBATEILHOCTD MOSBJICHUS BHUIOB
B NAJICOHTOJIOTMYECKOM JIETOITHCH,
nepexoaHbie (POPMBI.
buoreorpadguyeckue: CXoICTBO U
paznuuue gayH udaop MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE: CXOICTBA
U pa3Inuus SMOPHOHOB Pa3HBIX BHJIOB
IMO3BOHOYHBIX.
CpaBHUTEILHO-aHATOMUYECKHE:
TOMOJIOTHYHbBIC, aHAJIOTHYHEIE,
PyAMMEHTAPHBIE OPTaHbl, aTaBU3MBI.
MonekynsapHO-OHOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSITUI: YBOJIIOIUS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUEC PSIBI,
BU/IBI-DH]IEMUKH, BUBI-PEIIUKTHI,
3aKOH 3apOJIBIIIEBOTO CXOJICTBA,
OMOreHETUUCCKHM 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHbBIC
OpraHbl, pyAUMEHTApPHBIC OPTaHbI,
aTaBU3MBI.

[lepeunciiaTh OCHOBHBIC 3TAIbl PA3BUTHSI
ABOJIIOLIMOHHOW TEOPHH.
XapakTepu3oBaTh CBUJETEIHCTBA
ABOJIIOLNH: TTAJICOHTOJIOTUYECKHUE,
ouoreorpaduyeckue,
AMOPHOJIOTUYECKUE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXUMUYECKHE.

[IpuBOANTH PUMEPHI IEPEXOTHBIX
dbopM OpraHu3MoB, (HUIIOTCHETHUYECKUX
PSIOB.

[IpuBoauTh HOPMYIUPOBKH 3aKOHOB
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METa0O0JNYECKUX MyTeH y BCEX >KUBBIX
OpTraHHU3MOB.

Jemoncmpayuu:

llopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. Japsun, B. O. KoBaneBckuii,

K. M. Bap, 3. I'ekkens, O. Mrosiep.
Tabauysl u cxemovi: «Pazpurtue
OpPraHWYECKOro MUpa Ha 3eMiey,
penbedHbIe TAOTUITHI «3apOAbIIITT
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue: duoreorpaduueckas
KapTa Mupa; Kojuiekuuss «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIIaXKHbIE TTperapaThl
«Pa3BuTHe HacekoMoroy, «Pa3purue
JISITYTIIKAD

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoJCTBa

1.2

Uctopus pasButus
MPEJICTABICHUI
00 PBOJTIOLINHU

OposmronmonHas teopus Y. Jlapsuna.
[IpeAnochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. J[BUKYIIIHE CUIIbI
ABOJIIOLIUM BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

MIPU OrPAHUYEHHOCTH PECYPCOB,
HEONPEEIIEHHAS N3MEHYNBOCTb,
6opn0a 3a CyIecTBOBaHUE,
€CTEeCTBEHHBIN 0TOOD).
CuHTeTHyecKasi TEOPHS 3BOJIIOLIMH

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITHUI: CUCTEMAaTHKa, €CTECTBECHHBIM
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC MU, KOHLEIIIUU 1
TEOpPUM; CPAaBHUBATH B3TJIS/IbIHA BUJ U
sposmonuto K. JIunnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JIuHHEs B pa3BUTHE
CUCTEMATUKU U OOBSICHATH MPUHITUITBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. [lapBuH.

Tabauywl u cxemol.: «Ilomynsumy,
«Kapra-cxema Mapuipyra myTeIIeCTBU
Y. NapBunay, «@opmMbl 60pHOBI

3a CyIlIEeCTBOBaHHUEY, « ECTECTBEHHBIN
ot00p», «MHOrOo00pa3ne cCopTon
pacteHui», «MHorooOpasue nopoj
YKABOTHBIX»

OMHApHON HOMEHKJIATYPBHI.
XapakTepu30oBaTh COJIEPKAHUE U
3HAYEHUE HBOITIOLUOHHONW KOHIENIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COL[MAJIbHO-D)KOHOMUYECKHUE
MPEANOCHUIKM BOZHUKHOBEHHUS
3BOJIFOIMOHHOMN Teopun Y. JlapBuHa.
PackpsbIBaTh coliepKaHUE IBOTIOLUOHHON
teopun. /lapBuHa; cpaBHMBATH
HEONPEAEIEHHYIO U ONPEAECIEHHYIO
M3MEHYUBOCTh, ECTECTBEHHBIN U
HCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CYLIECTBOBAHHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETHUECKOMN
teopun dBojtonun (CTD) U 0OBSACHATD
e 3HaueHHe IIOUOIOTUU

1.3

Buna: kpurepun u
CTPYKTYypa.
[Tommymnsuuys kak Kaxk
JJI€MEHTapHast
eAVMHHIA BUJA

MukposBosronus. [lonynsuus kak
CIMHMUIIABUAA 1 DBOJIFOLIHH.
Hemoncmpayuu:

Tabauywl u cxemol: «Ilomynsuumy,
«MyTanoHHass ”3MEHYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
MuKpomnpenapat «JIlpozoduna» (HopMma,
MyTaluu (POPMBIKPBUILEB U OKPACKH
Tena), MoJienb-anmuinkanus «llepekpéct
XPOMOCOM.

PackpbiBaTh cosiep>kaHre TEPMUHOB U
MTOHSATHI : MUKPOIBOJTIOIINS, BUI,
KPUTEPHUH BUA, apeaJl, HOIYJISIIHS,
reHo(OoH, MyTaInK, KOMOMHAIINH
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYCCKYIO CIUHUITY U
I[EJIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
Briaensate kpuTepun BUaa
(Mopdonornueckuii, pu3HOIOTUUECKUH,
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Jlabopamopnwie u npakmuueckue
pabombut:

JlaGoparopnas pabora Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(HOJIOTHIECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TCHETHYCCKHH,
HKOJIOTUYECKUH, Teorpaduyeckuit) u
MIPUMEHATH KPUTEPUU JIJISI OTTUCAHUS
KOHKPETHBIX BUJOB.
XapakTepu3oBaTh NOMYJISIIIAIO KaK
CTPYKTYPHYIOCJUHUILY BUJIA U
ABOJIIOLIMU.

OnuchIBaTh NOMYJISAIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | Iswxyiue cuibl JBuwxymume cuibl (aktopsl)sBomonnn | PackpbeiBaTh copepxaHue TEPMUHOB U
(3memeHTapHbIE BHUJIOB B IpupoAae. MyTarmoHHbIN MOHATHI: KOMOMHATUBHAs
(baKkTOpbI) IBOJIOLIUU MpoIecc 1 KOMOMHATUBHAS M3MEHYUBOCTh, MyTAallUH, MyTallAOHHBIN
MU3MEHYMBOCTD. [1OMyIJIALIMOHHBIE BOIHBI | IPOLIECC, TOMYJIALIMOHHBIE BOJIHBI,
u npeid redos. M3onsuus 1 Murpanus. | Ipeiid reHoB, U30JIALMS, MUTPALUU.
Jemoncmpavuu: XapakTepu30BaTh JIEMEHTapPHBIE
Tabnuyvl u cxemul: «J{BUKYyIINE CUITBI (akTOpbI FBOTIOLIMH: MyTAlIUOHHBIN
HBOJIFOLIUN npoiiecc, KOMOMHAaTUBHAs
WU3MEHYHMBOCTb, OMYJISILIUOHHBIE BOJIHBI,
npeiid reHoB, U30IAIMS, MUTPALUS.
YcraHaBiuBaTh NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U Pe3yJIbTaTOM JIEUCTBUS
JBIKYIIMX CHIT (3JI€EMEHTapHBIX
(hakTOpPOB) PBOJIOIIMHU
1.5 | EctecTBenHsbIi 0TOOD EcTecTBeHHbIi 0TOOp — HanpaBsiomui | PackpsiBarh copepkaHue TEPMUHOB U

U ero Qopmbl

(haKTOp SBOIOIUH.
®opMbI €CTECTBEHHOT0 0TOOpA.

MOHSATHUM: €CTECTBEHHBIN 0TOOpP, O0phda
3a CyIIECTBOBAHUE.
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Hemoncmpayuu:
Tabnuywvl u cxemol: «ECTECTBEHHBIN
otbop», «boprOa 3a cyiiecTBOBaHHE

OmnuceiBaTh MEXaHU3M JCUCTBUS
€CTeCTBEHHOTO 0TOOPA.
XapakTepu3oBatb POPMBI €CTECTBEHHOTO
oTOopa (ABIKYIINMA, CTAOMIN3UPYIOIINA,
JTU3PYNTUBHBIN) U CPABHUBATD UX MEXITY
co0oi.

XapakrepusoBaTb O0pPEOY

3a CyILECTBOBAaHUE U CPAaBHUBATH €€
BUJIBI (MEXKBUIOBAS, BHYTPHUBHI0BAS,
0oprOa ¢ HeOIaronpUsATHEIMU
(dakTopaMy BHELIHEHN cperbl)

1.6

Pesynbrars
ABOJTFOITUH:
MPUCTIOCOOJIEHHOCTh
OpraHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPraHU3MOB
KaK pe3ynpTaT sBoonun. [Ipumepsr
MIPUCIIOCOOJICHUI Y OPraHU3MOB.
ApomMopdo3bl 1 HINOATATI TAIIH.
Buau BunoobpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHUJ1000pa30BaHus: reorpauieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIprcnocoOIeHHOCTh OPraHU3MOBY,
«T"eorpaduueckoe BUA000pa30BaHUEY,
«DKOJIOTUYECKOE BUI000Pa30BAHUE.
Obopyoosarue:

kosutekius «[IpuMepsl 3aUTHBIX
MPUCTIOCOOICHUN Y KUBOTHBIXY,

PackppIBaTh conepkaHue TEPMUHOB U
MOHSITHIA: IPUCTTIOCOOJICHHOCTD,
MOKPOBUTEILCTBEHHAS U
IpeocTeperaminas oKkpacka,
MacCKHpPOBKa, BUJI000pa30BaHuUe.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BBIABIATH 110 M300paKCHUSAM, HA KUBBIX
1 (DUKCUPOBAHHBIX TIperapaTax MpUMEphI
MPUCTIOCOOJICHHOCTH PACTCHHUM H
KUBOTHBIX K YCIIOBHSIMCPE/IbI

oOuTaHus, TOKa3bIBaTh OTHOCUTEIHHYIO
1eJ1eCO00Pa3HOCTh MPUCTIOCOOICHUIA.
XapaxkTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUA000pa30BaHUS;
OMKCHIBATH U CPABHUBATH OCHOBHbBIE
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KOJUIEKIIHS HACEKOMBIX C Pa3IMUHBIMU
TUIIAMH OKPACKH; HAOOP MIOAOBH
CEMSIH.

Jlabopamopnvle u npakmuueckue
pabombut:

JlabGopaTtopHas pabota Ne 2. «Onucanmne
MPUCTIOCOOTICHHOCTH OpTraHU3Ma U ee
OTHOCHTEIFHOTO XapaKTepay

(bOpMBI HIKOTOTHYECKOTO U
reorpau4ecKoroBU1000pa30BaHUs

1.7

Hanpasnenus u nmytu
MaKpO3BOJIFOLIUU

MaxkponsBosronus.

DopMbl HBOTIOLNH: (PUTIETUYECKAS,
JTMBEPIreHTHAas, KOHBEPTeHTHAs,
napajuensHas. HeodpatumocTs
sBosronuu. [Iporcxoxaenune

OT HECHEeIUATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyroiiasi crierain3aims.
AnanTvBHas paguaiusi.
Jemoncmpavuu:

Ilopmpempui: A. H. CeBeplioB.
Tabauywl u cxemovl: <KApoMopdho3bD»,
«Manoamanrarumny, «O01as
JIeTEHEepaLUs.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mojenb «CTpoeHUE TOJIOBHOTO MO3ra
MMO3BOHOYHBIX)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTHI: MAaKPOIBOJIOLIUSA, (PHUIIOTEHE3,
OMOJIOTMYECKUM TIPOrpecc U perpecc,
apoMopd 03, uaroaaanTarus, oomas
JiereHepanus, aJanTuBHas pagualus.
XapakTepu3oBaTh (POPMBI IBOJFOIIHH.
BrisBiars apomopdo3sl u
MIMOAJANTalud YPACTEHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKHIA TIPOTpece
U OMOJIOTUYECKH perpecc, apoMopdo3,
U0 anTallui0 U OOIIIyIO
JiereHepaIuio.

BrISIBISTE B3aUMOCBSI3U MEXY MYTSIMU
Y HaIpaBJICHUSIMU SBOJIIOIIUHT

Y PACTEHHMU U KUBOTHBIX

Hroro yacos no treme
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Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE 'KU3HU HA 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMJIE U METObI
€€ U3y4eHUs.
['unioressr
IPOUCXOKICHUS
KA3HU Ha 3eMiie

2

Jlonay4dHble Mpe/ICTaBICHUS

0 3apOKJeHUH XU3HU. HayuHble
TUIIOTE3bl BOSBHUKHOBEHUS KU3HU

Ha 3emiie: aduoreHe3 UMaHCIePMUS.
XuMuYecKasi 3BOIIOLIHS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIIECTB M3HEOPTaHUYECKUX.
DKCIepUMEHTAIBLHOE MTOATBEPKICHUE
XUMHYECKOUN 3BOJIOLINHU.

HavanbHbie 3Tanbl OMOIOrn4ecKou
sBosironnu. ['unoreza PHK- mupa.
dopmupoBaHuE MEMOPAHHBIX CTPYKTYP
1 BOBHUKHOBEHUE MPOTOKJIETKH.
[lepBbie KIETKU U UX YBOJIOLIMS.
dopMHUpOBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.
Jemoncmpavuu:

Tlopmpemui:

®. Penn, JI. ITactep, C. Munnep,

A. U. Onapumn, I'. IOpu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHE
CoHEYHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOro MUPAY,
«PactutenbHas kieTkay, « KuBoTHas
KJIeTkay, «[Ipokapuornyeckas
KJIETKa»

PackppiBath copepkanne TEPMUHOB U
MOHATUMN: KpeallMoHN3M, a0MOTeHE3,
BUTAJIN3M, TAHCTIEPMUSI, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepru30BaTh METOIbI U3YICHUS
MCTOPUYECKOTO MPOIILIOTO 3eMIIH.
[lepeunciaTh OCHOBHBIC ITAITbI
XUMHUYECKON HOMOJIOrMYeCKOn
HBOJTIOIUH.

W3naraTte copepskaHue runoTe3 U Teopuit
BO3HMKHOBEHUS JKU3HHU Ha 3eMIie
(kpearmoHn3Ma, CaMOTIPON3BOJIEHOTO
3apOXKIeHUsI (CTIOHTAHHOTO),
naHcrepmuu, runore3sl PHK-Mupa).
OnuceiBaTh 3kcnepumenTsl C. Mumiepa
u I'. FOpu 1o moixy4yeHnto opraHndeckKux
BCIIIECTB U3 HEOPTAHUUECKHUX IMyTEM
a0MOTreHHOTO CHHTE3a
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2.2

OCHOBHBIE dTaIIbI
SBOJIIOLUH
OpraHUYECKOTO MUpPa
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM |
nepuoiaM

PazBuTHe )xu3HM Ha 3eMIIe 110 3paM U
nepuosiaMm. Karapxeit. Apxerckas

Y IIpOTepo30KcKas dpbl. [laneo3orickas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OPAOBUKCKHUH, CUITYPUHUCKHUM,
JIEBOHCKN, KAMEHHOYT OJIBHBIM,
IIEPMCKUH.

Me3so30iickas 3pa ¥ €€ NepUuobI:
TPUACOBBIN, FOPCKUI, METIOBOM.
KaliHo3oiickas spa u €€ nepuobl:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepuCTHUKa KIuMara u
re0JIOTMYECKUX MporeccoB. OCHOBHBIE
ATaIlbl YBOJIFOLIUHA PACTUTEIIBHOTO U
YKUBOTHOTO MUpa. ApoMopdh 036l

y pacTeHHi 1 )KUBOTHBIX. [losBIEHNME,
pPaclUBET U BEIMUPAHUE TPYII KUBbIX
OpTaHW3MOB.

Hemoncmpayuu:

Tabnuysl u cxemol. «Pazputne
OpPTraHUYECKOT0 MUPay,
I'COXPOHOJIOTHUYECKAs Ta0JIHIIa;
KOJUTIEKIIHS «DPOpPMBbI COXpAHHOCTH
MCKOMAEMbIX dKUBOTHBIX M PACTCHHIN.
Jlabopamopusie u npakmuueckue
pabombut:

PackpsiBaTh conepxanne TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCTH YOHOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhanepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKasl,
M€3030MCKasl, KAMHO30MCKasl; IEPUOIOB:
KEeMOPHICKHI, OPJTIOBUKCKHM,
CUJIyPUHCKUM, IEBOHCKHU,
KaMEHHOYTOJIbHBIN, IIEPMCKHH,
TPUACOBBIN, FOPCKHM, MEJTOBOH,
MaJICOr€HOBBIM M HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUHU OPraHUYECKOr0 MUpa

I10 3paM U EPUOAAM IF€OJIOTHUYECKOU
MCTOPUU; ATaIlbl Pa3BUTHUS
PaCTUTEIBLHOTO U KUBOTHOTO MUpA.
Boinenuts rinaBHbie apoMop]o3b
PacTeHUN U )KUBOTHBIX.

CpaBHuBaTh MeX 1y cOO0M
MPEJICTABUTENIEN CUCTEMATHUUYECKHUX
TPYIII OPTaHU3MOB, BBISBIISITH YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuyeckas padota Ne 1. «M3yuenue
MCKOIAeMbIX OCTAaTKOB PAaCTEHUN U

KUBOTHBIX B KOJUICKIIHSX).
DKCKypcust « DBOIIOLNSI OPraHUYECKOTO

Mupa Ha 3emJie» (B eCTECTBEHHO-
HAy4YHbI WINKPAECBEIUYECKUI MYy3€eil)

2.3 | CoBpeMeHHas CucrteMa OpraHMYe€CKOTO MUpa Kak PackpeiBaTh cojepkaHre TEPMUHOB U
cucrema oTpakeHue 3BoOIUU. OCHOBHBIE TOHATHI: CUCTEMaTHKa, UICKYCCTBEHHAs 1
OpraHuYecKoro Mupa CHUCTEMAaTHYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs Kjaccu(UKanus, OuHapHas

Jemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabnuyvt u cxemol: «CoBpeMeHHAs HEPAPXUUHOCTH.
CHUCTEMa OPraHUYECKOr0 MUPa» XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro MHpa
2.4 | DBOJIIOIUS YeIIOBEKa DBOJIOLMS YETIOBEKA. AHTPOMOJIOTHS PackpbiBaTh coJiepKaHUE TEPMUHOB U

(anTpomorenes)

KaK Hayka. Pa3BuTue mnpenacraBieHUI
O IPOUCXOXKJICHUH YeJI0BeKa. MeTobl
U3y4eHus aHTpornorenesa. Cxoncrsa u
pa3JINyunsl 4EJIOBEKA U KUBOTHBIX.

CucremaTrnueckoe I0JIOKSHHUE YeI0BEKa.

Hemoncmpauyuu:

Topmpemuwi: Y. JlapBuH.
Tabnuyvt u cxemor: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsIH.

Obopyoosanue: CIENKA WU
U300pKEHNS] KAMEHHBIX OpYAUid

MTOHATHUI: AHTPOIIOJIOTHS, AHTPOIIOTECHES,
yenoBek pasymHbii(Homo sapiens),
MPSAMOXOKJICHUE, BTOPAasi CUTHAJIbHAS
cHUCTEMA.

[TepeuncnsaTh 3a/1a4u AHTPOIIOJIOTHH,
ATaNbICTAHOBIICHUSI U PA3BUTHUS
MPEACTABICHUHN O MMPOUCXOKICHUN
YyeJIOBEKa.

M3narate OCHOBHBIE MOJIOKCHUS
teopun Y. JlapBrHa, KpUTUYECKU
OIICHUBATh HEHAYYHYIOUH(POPMAITUIO
O MPOUCXOKJICHUU YEIIOBEKA.

3HaTh CHCTEMATHYCCKOE MTOJIOKCHUE
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NEPBOOBITHOTO YEJIOBEKA: KaMHU-
qorepsl, pyousa, ckpebia

Bra Homo sapiens, mepednciisTh ero
MOP(OJIOTO-aHATOMUYECKHUE TPU3HAKU
pPa3HOro ypoBHS (THI, KJIAcc, OTPSA

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMuniiyeoBeKa U JKUBOTHBIX.
OOBSCHATP U OLICHWBATH 3HAYCHHC
HAYYHBIX 3HAHUI O MPOUCXOKICHUH
YeJIOBEKa JIJIS IOHUMAaHUs MECTa M POJIH
YeoBeKa B MPUPOJIE

2.5

JIBroKy1IKE CUIIBI

(dakTopsr)
aHTPOIIOTeHE3a

JIBrkytue cuiibl ((hakTophn)
anTponoreHe3a. Hacnenctennas
W3MEHYMBOCTh U €CTECTBEHHBIN OTOOP.
OO0miecTBeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHHUE OPYAUH Tpyaa,
MBIIJICHUE, PEYb.

Jemoncmpavuu:

Tabnuyvl u cxemol: «CpaBHEHHUE
aHATOMHYECKHUX YePT CTPOCHUS YEJIOBEKa
1 4eJI0BEKOOOPA3HBIX 00€3bsSIHY,
«OCHOBHBIC MECTa MAJICOHTOJIOTHICCKUX
HAaXOJIOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKa.

ObopynoBaHHEe: MYJISKH
«IIpoucxoxaeHune yemoBeka
(MTaJICOHTOJIOTHYECKIE HAXOIKH )»

PackpbiBath comepxaHue TEPMUHOB U
MOHATUI: ()aKTOPBI AaHTPOTIOTEHERA,
IPyNIIOBOE COTPYIHUYECTBO, PEYb,
OpyAUiiHAs JEeATeTbHOCTD,
noauMOpu3M.

XapakTepu30oBaTh JIBUKYIIHE CUITBI
(dbakTophl) aHTpOIIOreHE3a:
OMOJIOTUYCCKHE U COIUANIbHEIC,
CpaBHUBATh MX MEXIY COOOM
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2.6 | OCHOBHBIE CTaJIHNH OcHOBHBIC CTAQAUH M BETBH IBOJIIOLINHU PackpeiBaTh copep:kaHue TEPMUHOB U
ABOJIIOIIUH YEJIOBEKA YeJIoBeKa: aBCTpajgonuTeku, YemoBek MIOHSATHUM: aBCTPAJIONIUTEK, YEIIOBEK

yMelbiid, YenoBek MpsaMOXO TSI, YMEJIbIN, YEJIOBEK NPSIMOXOASAIINN,
YenoBek HeaHaepTallbcKuid, UenoBek HeaHjiepTajell, KpOMaHbOHEII,
Pa3yMHbIN COBPEMEHHOIO THIIA. HEOJIUTUYECKAsT PEBOIOLIUS,
Haxonku nckomaeMbpIX OCTaHKOB, MEepBOOBITHOE UCKYCCTBO.
BpeMs CYIIECTBOBaHMUSI, 00JIaCTh XapakTepu30BaTh U CPABHUBATH MEKY
pacrpocTpaHeHus, 00bEM TOJIOBHOTO co00li OCHOBHBIE CTAJIUU IBOJIIOIIUN
MO3ra, 00pa3 KU3HHU, OPYIUs. YeJI0BEKAa: XPOHOJOTUYECKUI BO3PAcCT,
Jemoncmpavuu: apeaJ pacrpocTpaHeHusi, 00bEM
Tabauywvl u cxemol: «OCHOBHBIE MECTa rOJIOBHOT'O MO3ra, 00pa3 *u3HU U
MaJEOHTOJIOrMYECKUX HaXO0I0K IPEAKOB | OPYAUS Tpyaa
COBPEMEHHOT'0 YEJIOBEKa,
«JlpeBHeimme moan», «lpeBaue
moamn», «IlepBble COBpEMEHHBIE JIFOIN.
OO0opy/ioBaHKE: MYJISIKH
«IIpoucxoxaenue yenopeka» (OOCTHI
aBCTpaJoONUTEKa, MUTEKAaHTPOIIA,
HEaHIepTaJiblia, KPOMAHbOHIIA); CJICTTKU
WJTU U300paKeHUsI KAMEHHBIX OpYIUi
MIEPBOOBITHOTO YEIIOBEKA: KaMHU-
qormmepsl, pyousna, ckpebdiia

2.7 | YenoBeueckue pachl Yenopeueckue packl. OCHOBHBIC PackpeiBaTh coqiepkaHue TEPMUHOB

Y IPUPOJIHBIE
aZjanTaluy 4eJI0BeKa

OOJBITIME PACHl: €BPONICOUTHAS
(eBpaswmiickas), HErpo-aBCTpAIOUAHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-aMepuKaHCKasi).

Y TIOHSITUI: Pachl, paCOT€HE3, COIral-
JAPBUHU3M, PACU3M, METHCAIIUS.
XapakTepu3oBaTh U CPABHUBATh
Mpe/icTaBUTENIeHYeI0BeYeCKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIICH YETIOBEUECKUXPAC

K YCJIOBHUSM CYIII€CTBOBaHMS. ENMHCTBO
yenoBedyecknx pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA M pacu3Ma.
Jemoncmpayuu:

Tabnuywvl u cxemwvi: «YemoBedeckue
pacb»

PacKpbIBATh IPUYMHBI ¥ MEXaHU3MBI
pacoreHesa, MepeYrcisTh U MPUBOAUTH
IPUMEPHI MPUCITOCOOICHHOCTH YEI0BEKa
K YCJIOBHSIM CPEIbl, TPUMEPBI
IPUCIIOCOOUTEILHOTO3HAYCHHSI PACOBBIX
IIPHU3HAKOB.

Jloka3pIBaTh €IUHCTBO BHIa HOMO
sapiens, HayYHYI0 HECOCTOSTEIbLHOCTD
PaCOBBIX TCOPHUM,HICH COMUATBHOTO
JTapBUHU3MA U pacHu3Ma

HToro uacosB o Teme

9

Tema 3. Opranu3Msbl 1 OKPYKAKOLIAS Cpeaa

3.1 | Okonorusa Kak Hayka 1 DKoJoTHsl KaK HayKa. 3aJlauuM pas3jienbl | PackpeiBaTh coaepKaHWE€ TEPMUHOB U
HKOJIOTHUH. MOHATUI: SKOJIOTHS, ITOJIEBBIE
MeTobl SKONOIrMUECKUX UCCIEA0BAHNN. | HAOIOICHHUS, SKCIICPUMCHTHI,
DKOJOTUYECKOE MUPOBO33PEHUE MOHHUTOPHUHT OKPYKAIOLIEH CPEbI,
COBPEMEHHOI'0 YeJIOBEKA. MOJEJINPOBAHUE, IKOJIOTMYECKOE
Hemoncmpayuu: MHUPOBO33pPEHUE.
Ilopmpemor: A. I'ymO0nbaT, [lepeuncnsaTh 3a7a4u YKOJIOTUH, €€
K. @. Pynse, O. I'exkelns. pas3fensl UCBS3KU C APYTMMU HAyKaMU.
Tabauyvr u cxemwvr: xapra «lIpupogueie | Xapakrepu3oBaTh METOIbI
30HBI 3eMII HKOJIOTUYECKUX MCCIIETOBAHUI

3.2 | Cpenbl obUTaHus U 1 Cpenbl oOuTaHus OPraHW3MOB: BOJIHAasl, | PackpbIBaTh cojepikaHre TEPMUHOB

HKOJIOTUYECKUE
(dakTopbl

HA3eMHO-BO3IyIIIHAS, TOYBEHHAS,
BHYTPH-OpPTaHU3MEHHASI.
Dkosorudeckne HakTophl.
Knaccudukanus 3K010ruaecKux

Y TIOHATHI: cpefa OOUTaHMS,
sKOOTHYecKue GaKTOpPhl,
OMOIOTHYECKH ONTHMYM,
OTpaHUYMBAIOIIUNA (JTUMUTHPYIOITUIN )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKUE
U aHTPOTIOTEHHBIE.

JelicTBUE KOIOTHYECKUX (PAKTOPOB

Ha OpTaHU3MBEI.

Jemoncmpayuu:

Tabauywl u cxemovl: «CpenploOUTAHUS
OpTaHU3MOBY

dakTop.

XapakTepu3oBaTh yCIOBUS CPE
OOWTaHUS OPTaHU3MOB;
KJIACCU(PUITUPOBATH U XapaKTEPU30BaTh
HKOJIOTHYECKUE (PaKTOPhI: A0MOTHYECKHE,
OMOTHYECKHE U aHTPOIOTECHHBIE.
OmnucelBaTh AEMCTBUE FIKOJIOTMUECKUX
(aKTOpOBHA OPTraHU3MBI.
XapakTepu3oBaTb 0COOEHHOCTH
CTPOCHHMSI U )KU3HEEATEIIbHOCTH
pacTeHHi M )KMBOTHBIXPA3HBIX CPET
oOuTaHus

3.3

AOuornyeckue
(dakTopbl

AOGuoTtnueckue (HakTophl: CBET,
TeMmrepaTypa, BIaXHOCTb.
®dotonepuoausm.IIpucnocodnenus
OpPraHU3MOB K JIEHCTBUIO a0OMOTHYECKHUX
(dhaxkTopoB. BHOIOrHYECKUEPUTMBI.
Jemoncmpavuu:

Tabauywl u cxemvt: «DoTOTIEPUOTNIMY.
Jlabopamopnvie u npakmuueckue
pabomul:

JlabopaTtopHas padota Ne 3.
«Mopdonorudeckne 0COOEHHOCTH
pacTeHUM U3 Pa3HBIXMECT OOUTAHUS.
JlaGoparopHas pabora Ne 4. « Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyca»

PackpriBaTh copepxaHne TEPMUHOB U
MOHSATUH: aOMOTHYECKHE (PaKTOPHI,
dboTonepruoan3M, OUOIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEMIEPATYPHI, BIAKHOCTH HA OPTaHU3MBI
Y TIPUBOJUTH TPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.
[TpoBoaNTH OMONOTHYECKIE HAOTIOACHUS
1 0pOPMIISITh PE3yNbTaThl MPOBEAEHHBIX
HaOIIOIEHUI
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3.4 | buornueckue buotnueckue axropsl. Buasi PackpeiBaTh conep:kaHue TEPMUHOB
bakTOpbI OMOTHYECKUX B3aUMOJICHCTBUIA: U TIOHATUI:0noTHYeCKHE (HaKTOPHI,
KOHKYPEHITUS, XUIITHUYECTBO, CAMOMO3 ¥ | XUITHUYECTBO, [TAPa3UTU3M,
ero opmel. [lapazutusm, koomeparus, | KOHKYPEHIUs, MyTyajJu3M, CAMONO03,
MyTyaJIN3M, KOMMEHCAIN3M KOMMEHCAJIU3M, HaXJIEOHUUECTBO,
(KBapTHPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMeHcanu3M, HEUTPAIA3M. HEUTpaIU3M.
3HaueHue OMOTHYECKUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJICHUCTBUH JJIs1 CYIIECTBOBAHUSA (bakTOphl U BUIBIB3aMMOOTHOIICHH
OpraHU3MOB B IPUPOAHBIX COOOIIECTBAX. | MEXKIY OpraHU3MaMu; IIPUBOIUTH
Hemoncmpayuu: IIPUMEPHI B3aUMHOU
Tabauywl u cxemol.: «lluesbie Henm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEX1y COOO BHUIbI
OMOTUYECKUXB3aUMOJICUCTBUI
OpTraHUu3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpbiBaTh copepkaHue TEPMUHOB U
XapaKTEPUCTUKH nonyJsiiiuu. OCHOBHBIENIOKA3aTEIN MOHATHUU: MOIYJISLNS, YUCIEHHOCTb,

BHU/J1a U IOIYJIAAIUA

MOMYJISAIIAN: YUCICHHOCTb, INTIOTHOCTb,
POKIa€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. JlnHaMuKa YuCIeHHOCTH
TOTYJISIIAN U €€ PeTyJISAIIHSL.
Hemoncmpayuu:

Tabauywl u cxemol.: «llomynsuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MOMYJISIANA UHOY30pUU-TYPEITBKNY.
Jlabopamopusie u npakmuueckue
pabomut:

IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTPALUsl, JUHAMUKA
YUCJIICHHOCTHU TOMYJIALIHH.
XapakTepu30BaTh OCHOBHBIE NIOKA3ATEIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILUN; OMUCHIBATH MEXaHU3MBbI
PEryJIALUY YUCIEHHOCTH MOITYJISLHN
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH MOIMYJISIIMA pa3HbIX BUJIOB
pacTeHUu»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOTHYE€CKHE CHCTEMBI

4.1 | CoobmecTBa 1 Co00111ecTBO OPraHu3MOB — OHOLIEHO3. PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHu3MOB CtpykTyphl OMOIIEHO3a: BUI0Bas, MOHSTHI: OUOIIEHO3, YKOCHUCTEMA,
MPOCTPAHCTBEHHAs, TpoduuecKas OMOT€eO1IeHO3, BUIbI-TOMUHAHTBHI,
(mumieBasi). Buabl-moMrUHAHTHI. AKOJIOTHYECKas HUIIA.
CBsi3u B OMOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jemoncmpayuu: (cooO11ecTBO), €ro BUAOBYIO,
Tabauywl u cxemol. «IluteBrle nenmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYpHI.
Obopyoosanue: MOICTb-aNITITUKAIIHS OOBSACHSITH POJIbL KOMIIOHEHTOB
«Tunuynbie OMOIIEHO3bI»; TepOapuit OMOIIeH03a B MOJICP>KaHUU €T0
«PacturenpHbie COOOLIECTBAY; CTPYKTYpPBHI U CYIIIECTBOBAHUS
KOJUTIEKIHs «bHOLIEH03» Ha OMNPEEIIEHHON TEPPUTOPHUH.
OOBICHATH OMOJIOTUYECKHI CMBICTT
SIPYCHOCTH UJIMCTOBOM MO3aMKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUYECKYIO CTPYKTYPBI, CBSI3H MEXKITY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI). | PacKpbIBaTh cojiepkaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

IToHsaTHE 00 PKOCHUCTEME U
OHMOreoleHO3E.
DO YHKIMOHAIbHBIE KOMIIOHEHTBI

MMOHSATHH: DKOCUCTEMA, OMOTEOIIEHO3,
MIPOTYTICHTHI, KOHCYMEHTHI, PEAYIICHTHI,
TpopHUUECKHE YPOBHH, MTHUIIICBAs
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HKOCUCTEMBI: IPOIYIEHThI, KOHCYMEHTHI,
PEaYLIEHTHI.

KpyroBoport BelecTB 1 NOTOK SYHEPTUU
B DKOCHUCTEME.

Tpoduyeckue (nuieBsie) ypoOBHU
sKocUcTeMBI. [IuIeBbie 1enu U CeTH.
OCHOBHBIE MMOKA3aTEJIN SKOCUCTEMBI:
oromacca, IpoayKIus. IKOJIOTUYECKUE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYMUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. Ix. Tencnu,

B. H. Cyxaués.

Tabauywl u cxemot: «lIpupoansie
coobmecTBay, «Llenu muTanus,
«IKONOTHYEeCKass TUPAMHUIA»

LENb U CETh, IKOJIOTUYECKHUE
MUpaMUJIbl, bomMacca, IpOAyKIIHS,
CYKIIECCHSI.

XapakTepru3oBaTh CBOMCTBA IKOCHUCTEMBI
(e€ crtoCOOHOCTD K JUTUTEIIBHOMY
CaMOIIOAIeP>KaHUI0, OTHOCHUTEIHHO
3aMKHYTBIM KpyTOBOPOT BEILIECTB,
HEO0OXOJMMOCTh TOTOKA YHEPTHH).
CpaBHUBaTh NACTOUILHBIE U AETPUTHBIE
MUIIEBBIE TIETH, TPOYUUECKHE YPOBHH
HKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
MUpaMUIbl YUCICHHOCTH U TTUPAMHUJIBI
OMOMacchl.

CocTaBnATh LENHU U CETU MUTAHUS.
IlepeuncnaTs CBOMCTBA 3KOCUCTEM:
YCTOHYMBOCTb, CAMOPETYJISALINS,
pa3BUTHE (CyKILIECCHs).

OnuceIBaTh MEXaHU3M NOJIIEPIKAHUS
paBHOBECHSI B SKOCHUCTEMAX.
XapakTepru30oBaTh CYKIIECCUH, BBISBIISATh
MPUYHUHBI U 00UIME 3aKOHOMEPHOCTHU
CMEHBI DKOCHCTEM

4.3

[Ipupoausie
JOKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03EP.
DKocHucTemMa XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIeCa.

PackprIBath cojepkanue TEPMUHOB U
MTOHSITHI: BOJHBIE DKOCUCTEMBEI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemwl: «IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIECA,
«IKOCUCTEMA XBOMHOTO JIECay,
«bHo1IEHO3 BOTOEMAY.

Obopyoosanue: repdbapuun M KOJJICKIIUN
pPAcTEHHUI U )KUBOTHBIX,
MPUHAJICKAIINX K Pa3HbIM
AKOJIOTUYECKUM TpyIIIaM OJHOTO BUAA

[TpuBOIUTE IPUMEPHI TPUPOTHBIX
HKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBaTh HA3€MHBIE U BOJIHBIC
HKOCHCTEMBI; OpTraHU3MbI, 00pa3yoIIre
pasHbie TPO(QUUIECKHE YPOBHU

4.4 | AHTpOTIOTCHHBIE AHTPOIIOTEHHBIE YKOCUCTEMBI. PackpbiBath copepkaHue TEPMUHOB U
HKOCUCTEMBI ATPOIKOCHCTEMBI. MOHSITUIA: aHTPOTIOTCHHAS YKOCUCTEMA,
Ypboskocucremsl. buonorunyeckoe u arposKocucTema, ypoboskocucTema,
XO03SIICTBEHHOE 3HAUCHHE ounopaszHoobOpasue.
arpodKOCUCTEM B YPOOIKOCHUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasnooOpasue kak dhaxTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
ycroiiunBoctu 3kocucteM. COXpaHEHUE | CyHIECTBOBAHUS.
OMOJIOTMYECKOTO pa3Ho00pasus [IpuBOANTH MPUMEPHI AHTPOIOTEHHBIX
Ha 3emJie. 9KOCHCTEM CBOEH MECTHOCTH, ONTUCHIBATH
Hemoncmpayuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: «ATPOLICHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: KomeKuus «BpeIuTeny | mpupoaHBIX SKOCHCTEM U
BOKHEUIITUX CETbCKOXO03IHCTBEHHBIX arpo3KOCUCTEM, arpPO3KOCUCTEM U
KYJIBTYP» yp6oskocucTeM
4.5 | buocdepa— Vuenne B. U. Bepnaackoro o 6mocdepe. | PackpsiBaTh copepkaHue TEPMUHOB U
rJI00abHAs ['panuIiel, cOCTaB U CTPYKTYypa noHsATUH: 6uocdepa, )KUBOE BEIIECTRO,

YKOCHUCTEMA 3EMIIU

ounocdepsnl. JKuBoe BEMIECTBO U €T0
byukiuu. OcobeHHocTu 6uochepsl Kak

JTUHAMHAYECKOE PAaBHOBECHE.
OuenuBath Bkaaa B. M. Bepuaackoro
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r7100aTbHON YKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. Bepraackuid.
Tabauywl u cxemwl: «OO0IIAs CTPYKTYpa
ouochepri», «PacnpocTpaHeHHE KUZHU
B Obuocdepe», «O30HOBBIN FKpaH
ouochepni»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMochepsl,
(YHKITUH )KUBOTO BeIeCTBA OMOC(ephI
U onpeAesisITh (Ha KapTe) 00J1acTH ero
HAUOOJIBILIETO PACIIPOCTPAHECHHUS.
[TpuBOAUTE IPUMEPHI TTPOSBICHUS
GyHKIIMI )KUBOTO BeliecTBa brochepsl,
OMOTEOXUMHYECKOM JCSITeTHHOCTH
YyeoBeKa.

[lepeuncnarb ocoOeHHOCTH OUocheps
Kak IJ100aJbHOM AKOCUCTEMBI 3eMJTH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTh! BemiecTB u PackppiBath copepxanne TEPMUHOB U
CYIIIECTBOBAHMSI OMOreOXNMHUYECKHE ITUKIIBI 2JIEMEHTOB MOHSTUH: TIEJIOCTHOCTH Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYrOBOPOT BEIIECTB,

3oHaBHOCTH OUOCchepbl. OCHOBHBIC OMOTCOXMMUYECKUE ITUKIIBI

OMOMBI CyIIIH. AJIIEMEHTOB, 30HAJILHOCTH OMOCHEPHI,

Jlemoncmpayuu: OMOMBI.

Tabauywl u cxemwvr: «KpyroBopot OnuceIBaTh KPyrOBOPOT BEILIECTB,

yriepona B 6uocdeper», «Kpyrosopot OMOTeOXMMUYECKHUE ITUKIIBI a30Ta U

a30Ta B MPUPOJICH yriepoza B 6uocdepe.
OOBSICHATH MPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
Cylu 3eMJin

4.7 | YenoBe4yecTBO YenoeuecTBo B Onochepe 3eMiu. PackpsiBaTh conepxaHne TEPMUHOB U

B Omocdepe 3emmu

AHTpOTIOTEHHBIE U3MECHEHUS
B 6uocdepe. ['mobanpHbIE

MMOHSITHH: AHTPOIIOTCHHBIC N3MCHCHUS,
AKOJIOTUYECCKHUI KpHu3uc, r100aJbHBIC
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AKOJIOTUYECKUE TPOOIIEMBI.
Hemoncmpayuu:

Tabnuyvl u cxemsi: «[IpumepHbie
aAHTPOIIOT€HHBIE BO3JCHCTBHS

Ha pUpOaYy», « BaxHenmme ncTOUHNKH
3arpsi3HEHHsS BO3yXa U TPYHTOBBIX
BO», «IlouBa — BaykHeMIas
cocrasJsitolas ouocheprn», «DakTopsl
Jerpajganuu nousy, «IlapHUKOBBIN
addexT», «PakTopbl paIUOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHHUra PO, n3o0paxxeHus: OXpaHsIeMbIX
BUJIOB PACTEHHUI U KUBOTHBIX

po0OJIeMBI.

XapakTepru3oBaTh OMOCHEPHYIO POITH
YeIIoBeKa.

[TpuBOIUTE IPUMEPHI AaHTPOTIOTEHHBIX
M3MEHEHH B Omocdepe.

O1ieHUBATh MOCIIEICTBUS 3arPSI3HCHHUS
BO3JYILIHOM, BOAHOW CpPEebl, U3MEHEHHUS
KJIUMaTa, COKpalleHus
OouropazHoobpasus.

DopMyIHpOBaTH COOCTBEHHYIO TTO3HIIHIO
10 OTHOUIEHMIO K TJI00aIbHBIM U
PETMOHAIBHBIM 9KOJIOTHYECKIM
npobyieMaM, apryMeHTUPOBATh CBOIO
TOUKY 3PEHUS.

Ha3zpIBaTh MPUYHHBI TTOSIBIICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKkpbIBaTh 3HaYEHHE MTporpecca

TUTSI TIPEO0ICHUST DKOJIOTUYECKOTO
KpHu3uca

4.8

CocyuiecTBoBaHME
IPUPOABI U
YeJI0BEUeCTBA

CocyniecTBoBaHME TPUPOJIBI U
yejoBeuecTBa. CoxpaHeHUe
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocTu 6uocdeprsl. OcHoBa
PaIMOHAIBHOTO YIIPABICHUS
MPUPOTHBIMHA PECYPCAMH U UX
UCIONIb30BaHue. JlocTrmkenus Onooruu
W OXpaHa MPUPO/IBI.

PackpbiBaTh conepxanre TEPMUHOB U
MOHSATUI: PALIMOHAIIBHOE
MIPUPOAOTNIOIB30BAHNUE, YCTOMYUBOE
pa3BUTHE, KOIBOJIOLHA.
XapakTepu30oBaTh pallMOHAIBLHOE
HCIOJIb30BaHUE ITPUPOIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHUS KOHUEIIIUH
YCTOMYUBOIO Pa3BUTHUS
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Hemoncmpavyuu:
Tabnuywvl u cxemoi: «buochepa u
4eJIOBEK»

HToro yacos no Teme 9

PesepBHOe Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOoBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUN (PenepanbHOi paboueil mMporpaMmbl BOCIIUTAHHUS.

VYueOnbiii npeametr «buonorus» yriayonéHHoro ypoBHsa uzydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM W3 KOMIIOHEHTOB MpeIMETHOU obyiactu «ECTecTBEHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
nuddepenpanii  oOy4eHUsT Ha YpPOBHE CpPEAHEro OOIIero oOpa3oBaHUsl U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHHuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpodopueHTanuern oOydarouxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4HOI'O 3HAHHUA, CBA3aHHOIO ¢ OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeObnomy mpeamery "buomorus" naér mpenacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) MTPEAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh M3YYEHUsS YYEOHOro marepuaia ¢ ydEéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwatomuxcsi. B mnporpamme mno Ouosnoruu
peav30BaH NPUHIMII MPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  OO0mIero oOpa3oBaHus, Oyiaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTAaBICHUNH O 370pOBOM 00pa3e >KU3HHU, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorus» B peammzammu TpeboBanuit OI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM oOO0ydeHUs U B
(GbopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MIO3HABATEIBHOU  JIESITEIIBHOCTH



OOyJaromMXcsi MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO 0Opa3oBaHUS Ha
YPOBHE CpeHEro 0011Iero 0opa3oBaHusl.

Y4eOnpiii npeameT «buonorus» Ha ypoBHE CpeaHero o0imero oOpa3oBaHUS
3aBepiiaeT OuoJIoTMYecKoe O00pa3oBaHME B IIKOJE U OPUEHTHUPOBAaH Ha
pacuIMpeHre U yriiyOJieHHe 3HAHUN 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YYEHUS U SKOJIOTHH.

N3yyenue yudeOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCS K TMOCIEAYIOIIEMY IOJIYyYEHUIO
OMoNOrMueckoro  oOpa3oBaHHA B By3aX U OpraHU3alMAX  CPEIHETrO
npodeccuoHanbHOro 00pa3zoBanusa. OCHOBY €ro coJiepKaHHusl COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX MpPU  HU3YyYEHUU  OOyYarOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BUTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparus OHMOJIOTHYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPU H3YYECHHUU
bu3UKY, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mporpamMmbl o ydyeOHOMYy mnpenmery "buororus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHbIE [ JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AILMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEeHUs OMOJIOTUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMONOTHM Pa3BUTHUS, TEHETHUKU M CEJICKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAHMS OOy4aroIMuXcs MO0 OOTaHWKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecreunTh  OCBOEHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, IPUHIIUIIOB U MPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, 3KOCHCTEMBI, O BBIAAIOUIUXCS HAYYHBIX JTOCTHKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTaXx OMOJOTHYeCKUX 3HaHUM. J{7s
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydJarommxcs K OHOJIOTUH HapsAy Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COAEPKaHUM MPOrpPaMMBbl



10 OMOJIOTUU TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U Pa3BUTHS
TOM uiIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YYEHBIX B PEIICHNE BAKHEUIITUX OMOJIOTMYECKUX M SKOJIOTUIECKUX TIPOOIIEM.

[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriyOJI€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCITOJIB30BaTh TH 3HaHUS B (JOPMHUPOBAHUM MHTEpPeca K OmpeneiaEéHHoN o0IacTu
npoecCHOHANbHON JIeATEIbHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yriayOJn€HHOM ypOBHE 00€CTIEUMBAETCS PEIEHUEM CIIEIYIOLIUX 3a7a4:

OCBOCHHE OOYYarOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIIUsA, B, OMOTe01eH03, Onocdepa); O BBIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YalIIMXCA C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJIaMUd ~ OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTUSA, TEHETUKU U
CeJICKIIMM, OWOTEXHOJIOTUM M CUHTETUYECKOM OHOJIOTHMH, TajJCOHTOJIOTHH,
DKOJIOTHHU);  METOJAaMH  CaMOCTOSITEJIBHOTO  TIPOBENECHUS  OMOJOTUYECKHUX
UccenoBaHU B JabopaTtopun W B mpupose (HaOmoJaeHue, H3MEpeHue,
AKCIEPUMEHT, MOAECIHPOBAHUE);

OBJaJicHUE OOYYalOIMMHUCI YMEHHUSIMU: CaMOCTOSITEJIbHO  HAXOJIUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BaThCS
OMOJOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥ COIHMAIBHO-JKOHOMHUYECKUMH ¥  DKOJOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOIIICHUIO K OKpYXKalIlelH NpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX JIIOAEH; OOOCHOBBIBaTH M COONIOAATH  MEPHI
npodritakTHKA WHGEKITMOHHBIX 3a00JeBaHNl, TIPaBIIa TTOBEACHUS B MPUPOJIEC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCTLHOCTH B UPE3BBIYAHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y O0yYAIOMINXCS WHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEMN
B MpOLIECCE 3HAKOMCTBA C BBIJAIOMIUMUCA OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEMIAeMBIMU €I0 MPOOJIeMaMH, METOJ0JIOTHEN
OHOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX



WCCJICIOBAHNM, PENICHHS] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YJaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyJaroIIMMHUCS  KOMIIETGHTHOCTH B PAIlMOHAIBEHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXarolmux JoAel  (coOmogeHuss Mep npoduiakTukd — 3a00J1€BaHUM,
oOecrieueHre 0€30MAaCHOCTH JKU3HEACITEILHOCTH B YPE3BBIUAWHBIX CHTYAITUIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIEAYIONIEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBaHus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 knacce — 102 vaca (3 yaca B HEZIENO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKU €ro COJAEp KaHWs U HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro  00pa3oBaHUS B OpPraHM3AIUsAX  CPEIHEro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPEIEISETCS ydUTeJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMoJIOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C APYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3aIlUs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, SKCIIEPUMEHT, CHCTEMATH3alMs, MeTaaHanu3. [loHaTue o 3aBUCUMON 1
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuyuMHBI HCKaXXEHUA pe3yJbTATOB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OHOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINs, peareHTa, ydacTHe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeinkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUAbl U TOJIUCAXAPHU/IBI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukariys TUnuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonorumdeckue ¢GyHKIUUA
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. Jlpyeue wuyxneozuompugocgpamoer (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpYKmMypsl U QYHKYUl OUOMONEKYI U Ux Komniekcos. Komnviomephwiii ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXHUBOMU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHE MOJIEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  paGora  «McciemoBaHWe ~— HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB uYepe3 IIa3MaTUUYECKYI0 MeMOpaHy: MacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U (yHKIMH KJIETOUHOM CTEHKH pacTeHUi, TpUOOB.

[urtomna3ma. [luto3one. Llutockener. [IBumxenne nuromiazmsl. OpraHoubl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OpPraHoOUAOB KiIEeTKH. CTpOeHuE IpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onpmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosun pacturesbHbIX KieToK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
Ilpoucxoorcoenue mumoxonopuu u naacmuod. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne U (QyHKIMA MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIPETIapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPOMPHBIN M reTepoTpodHBI. YyacThe KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3noob6pasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOINM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mporiieccax omosorndeckoro okucieHus. [{ukmmueckne peaknuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyIOBaHHUE JisI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpudHoro cunresa. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacTteHuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ipoepammupyemoie pynxyuu 6eaxos. Cnocodvt 0ocmasKu 1eKkapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunre3 JHK — pemumkanwmsa. Ilpuanuner permmkanum JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HAOOpel  XpoMmocoM. ['oMonorumunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutoTHueckoro umkia kieTtku. [Iporpammupyemas kiaeroyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuiupel u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutosy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOPEIITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKICTOYHBbIE TPHUOBI, OJHOKJIETOYHKIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pAacTUTENBHBIX TKaHEW: oOpa3oBaTebHasl,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJNHOKJIECTOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPHUKIIETOYHOE NUIIeBapeHUe. [IuTaHne MO3BOHOYHBIX KMBOTHBIX. OTHEnbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BeElIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI NMO3BOHOUYHBIX KUBOTHBIX. Paborta
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBIACICHUS.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune um (yHKIIMOHHPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIA UMMYHHUTET. BpoXIE€HHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYHHTET. Teopusi KjIoHalIbHO-celeKkTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte UM perymsuus |y OpraHu3moB. Pasznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts H  peryiasuus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHHe O0KAEBOTO 4depBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynoBaHHEe: CBETOBOM MHUKPOCKON, MHKPONpENapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpPONPENApPaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUIN, MOJIEIIH TOJIOBHOTO MO3ra Pa3JIMYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHu3MoOB: Oecrionoe (BKIIIOYas BETeTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B Meito3e. Kpoccunrosep. buonornyecknii cMbici
MeHo3a M IIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyua mopgoecenoe u mooenu mopghozenesa. Craauu >MOpHOTreHE3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B Ipupoae. Tumbl pocta KUBOTHBIX. DakTophl
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenue u paszputue pacteHuil. 'amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisilud OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenesy», «CtpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIBHBIX U JBYIOJIbHBIX pacTeHUN», « KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TE€HETUKHU: THOPUIOJOTHYECKHM,  IMTOJIOTUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUSI.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

€AMHO00pa3usl rTHOPUIOB MEepBOro nokojaeHus. [IpaBuno qomuHrpoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJIEJOBAHUE TE€HOB, HAPYILICHHE CLETUICHUS MEXAy TeHaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [neiioTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIHA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun gposzodpuns», «Kapuotun mnruusy,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMOTO HACJIEJOBAaHMWS MPU3HAKOB, MOJCNIb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydueHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUS Y APO30(PUIBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpensl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuHIbl MyTanuil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuubr w  cxembl: «Bumpl wu3mMeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3yYEHHUS TEHETUKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
VYuenne H. WM. BaBumoBa o IleHTpax NOpouUCXOXKAEHUS U MHOTO00pa3us
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

MeTonbl cenekuMoOHHOM paboThl. MCKycCcTBeHHBIH OTOOp: MacCoOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOA  CEJIeKIMOHHOM  paboThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUaAn3aIHs.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMmUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOJbl M JIOCTUXKEHUS CENEKIMH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHuE Tamion0B B CeleKUMH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHCcTpyupoBanue pekoMOnHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nmudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHXKEHepus».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXXHEWINAsh IPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIONMOHHBIX NPEACTABJICHHI B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BoJoLMK BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXXEHHUSI OpPraHM3MOB, HACIEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JeMEHTapHas €IUHULA 3BOJIOLUU. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuueckoro paBHoBecus Jx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. JIDggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpasus: npudunsl u creocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopmMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOMIM3UPYIOIIUNA,  pa3pbIBAlOLIUI
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauud. IIpumepsl npucnocodseHuit y opraHu3mMoB: MOpP(hOIOrH4YecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIONMK. M3omsmus — kimrodeBod ¢aktop BupoobOpaszoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIIMOHHOM OWOJOTMHM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxyiume
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«l'eorpaduueckass M30JSAIUS  JTUCTBEHHUIIBI CHUOUPCKONM W JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX),
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIIEH», «IKOJIOrMYECKOEe BUI000pa30BaHUE BUIOB CHHUI,
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumabi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMH. [IpuHyun cmenvl yHKyui.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
DBOJIIOLIHH.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»,  «Punnodutey,  «CemeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa W INUMIIaH3e», «l JTaBHbBIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKIEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannueckux. OmbeiTr C. Mumiepa u I'. IOpw.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin U Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTa0oiu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxaeHne MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHCXOKIeHHE IIBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit u pentwimil. [IpoucxoxaeHue MICKONMUTAIONIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTHMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanw, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apOXKJIeHUs Xu3HW», «Cxema ombita C. Mwmuiepa, I'. FOpuy»,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopo3bl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOJOPOCI,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHeiey,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJISI)KA OpPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB.

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl n 3agaun aHTpononoruu. MeTo bl aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTUYECKHUE, ($hU31M0I0r0-0MOXUMHUECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JoJie. ABCTPaONUTEKN — JBYHOTHE MPEAKH JtoJeh. UenoBeKk yMelnblid, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KJMMaTa. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «3(PpQGeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCKas). Bpemss M myTu paccelieHHs 4YelOBEeKa IO IUIAHETE.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiinHapabple  METolbl B (u3uueckol  (OMOJOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajlonutek», «UYUenoBek  ymenwii», «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJloBeKa, penpoaykuuu (ororpadum) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0I0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YeJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CB3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpeoi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoneHUSA. DKCIEPUMEHTHI B HKOJIOTHU:
NpPUPOAHBIE W JIabopaTopHbie. MoJETMpoBaHHEe B OKOJIOTHH. MOHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M YesnoBedecTBa ¢ mpuponor. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpr u cxemsl: «Pazgensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: abUOTHUECKUE, ONOTUYECKUE, aHTponoreHHsie. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4YHbIe PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: TUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl u cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», « TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «Llenun
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpodutaMm, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM W >KUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  MOIYJISLHH. [Monynsimua ~ kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpenbl, Pu3ndecKux 6apbepoB U
0COOCHHOCTE OMOJIOTUHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYpPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuud. OleHKa YMCICHHOCTU MOMYJISIIHU.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTHYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
MoJenb dKosiornueckon Humum Jx.M. XarunHcoHa. Pa3zMepbl 3KOJIOrMYECKOn
Hu. [loTeHnmanpHas U peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapaKTEPUCTUKU TMOMYJISIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTtopnass pabora «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  dAKOCUCTEMbl. buoMacca W mpoayKuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBIE 3KOCUCTEMBI. ArposkocucreMa. ArpoueHos. Paznmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUCHNE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAaHU3MOB, MOIMYJISIIUN U Y9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  68030€UCMEUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHUcTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenn nutanus (mMacTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YHCEI,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPruu B arpoueHo3ey», «[Ipumepsl ypOboskocucTem».

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanme ypO03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. IlonsiTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crtpykrypa U QYHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOIO MOTEHIINANA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Knumatudeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek u OKpyxkam0LIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3ACHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U IPUPO/IBI.
PanmonanpbHOE  TPUPOJONONIL30BAHME W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTHUS  OINMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6Ud008 U 3IKocucmem. OcHoBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBbid  3PdexkT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTHUHU
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NpPagoOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO0 U MaMSATHUKAM IPUPO/IBI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KUBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypeHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4ECKOT0 BOCIIMTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHHS B NPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX AEHUCTBUNM U MPEIOTBPAILAT HX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTHYECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIE€JIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHS DPAa3BUTUS MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4yHbIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISThH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PHKYy METOJO0B TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
yHUBEpCAJIbHbIC y4eOHbIe JACHCTBUS (ITO3HABATENbHbIE, KOMMYHHUKATHUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEJIbHON U COUMAIIBHON MPAKTUKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHBbIE YHHUBEpCAlbHbIE Y4YeOHbIE JEWCTBUS, COBMECTHas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (OPMYyJIHMpPOBATH W aKTyaJM3upoBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOLICHMH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTAX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B J€SATENIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIEI0BATEIBCKON U IPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIAJI€Th HAYYHOU TEPMHUHOIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeleHHs,, HaXOAUTb apryMEHTHl ISl JOKa3aTesIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JeHCTBUSIMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBISBICHUS NpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO NEATEIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  MO3HABATENbHOM  pedJeKkcud KaK  OCO3HaHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHUKECHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pPE3yNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro mpeamera
«buonorusi» Ha yYriayOJn€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIEYeHHE
npoduibHOoro  oOydeHust  oOydwatrouuxcs  Owosmorur. OHHM  BKIJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3ynabTaThl MPEICTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basunosa), IIPUHILIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC IPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PAacTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTrHYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, nocTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUIOM U (PEHOTUIIOM, (PEHOTUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeNbCTBA POJCTBA OPTaHW3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCICAOBAHUN B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCcCHOHANBFHOTO U BBICIIET0 00pa30BaHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApPTUHBI MHpA, B IO3HAHUHM 3aKOHOB MPUPOJbl M PELICHUU 3KOJOTHMYECKHX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOIONIOIB30BaHUs, U B (DOPMHUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMHJIbI DHEpPruM), rumnote3sl (rumore3a «vupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHU B IPUPOJE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHuUs, BIUSHUS JIBMKYIIUX CHJI DBOJIONNUUA HA TeHO(POH T TIOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIKYILIMMHM CHJIAaMU aHTPOIIOI€HE3a, KOMIIOHEHTAMU PA3JMYHBIX 3KOCHCTEM U
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTaHU3MOB U Cpe/lbl OOUTaHHUs, €IUHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSMHU, JIeNIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  IOJIyYEHHBbIE  pE3yJbTaTbl HAa  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiied mpodeccruoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (mudpossbie)
Ne ni/m Konrpoubnbie IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI pecypenI
1 buoiiorus kak Hayka
2 JKuBble cucTeMBbI U UX U3YYCHHE
3 buosnorust kinetku 2 0.5
4 XuUMHYECKasi OpraHu3aIus KJICTKA 10 1
5) Crpoenrne u GyHKIUHU KICTKU 8 1
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KIIETKE
7 Hacnencreennas undopmarus u 9 0.5
peanuzanus e€ B KJIETKe
JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
11 I'enetuka — Hayka O HaCIEJACTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1 1
16 buoTtexHonOrHs ¥ CHHTETHYECKAss OMOTIOTHS 4
17 PeszepBHOE Bpems 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

102 3 13

10 k1acc OCHOBHBIC BHABI AATEJIbHOCTH YYAILIUXCS

KOMIUICKCHAs HayKa
1 KaK 4acCThb
COBPEMEHHOTO
00I1IeCTBa

KOMIUJIeKCHast Hayka. Kpatkas uctopus
pa3BuTHs Ouosoruu. buonoruueckue
HAYKH U U3y9aeMbI€ MU TIPOOIIEMBI.
dyHIaMeHTabHbIC, TPUKIIATHBIC U
MOMCKOBBIE HAYYHBIE NCCIIEIOBAHUS

B OMOJIOTHH.

3HadeHune 6MosIoTuu B GOPMUPOBAHUH
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Tpodeccun,
CBsI3aHHBIC C OMOOTHEH. 3HAUYCHUE
OMOJIOTHY B IPAKTUIECKOM
JESATETLHOCTH YEIOBEKa: MEUITHE,
CEIIBCKOM XO3S5IMCTBE,
MPOMBITTUICHHOCTH, OXPaHE MPUPO/IBI.
JdeMoHcTpanuu

[optpetsl: Apuctotens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /lapsus,
VY. T'apsen, I'. MeHnens,

No HaumenoBanue tem | KommuaecTBo OcHOBHBIEC BUJIBI A€ATCIBHOCTH
IIporpaMmHoOE coziepkaHue
/1 y4eOHOTO0 MpeaMeTa 4yacoB 00yJarIIMXCs
1 | Tema «buosorusi Kak HayKa»
1.1 | buonorus kak 1 CoBpemeHHas Ouoorus — PackpsiBaTh conepxaHne TEPMUHOB U

MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MUpPa, HAYYHbIN
METO/1, TUTIIOTE3a, TEOPHsI, METObI
UCCJIEIOBAHMUSI.

XapaxkTepuszoBaTh OMOJIOTHIO KaK
KOMIIJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpelr APYTHX €CTECTBEHHBIX HayK.
OueHuBaTh BKJIA OTEUECTBEHHBIX
YUEHBIX B PA3BUTHE OMOJIOTHH.
OrneHuBaTh PoJib OMOJOTUUECKUX
OTKPBITUM U UCCIICOBAHUN B Pa3BUTUU
HayKH U MPAKTUYECKON JEATEIbHOCTU
JTIOEN.

[lepeuncnsats npodeccuu, CBsI3aHHbIE
C COBPEMEHHOM OHOJIOTHEH.
[IpuBOIUTH IPUMEPHI NPAKTUUECKOTO
UCIIOJIb30BaHUS TOCTHKEHUN OUOIOTUN

B MCIUIIUHC, CCILCKOM XOSHﬁCTBe,
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depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

B.W. Bepnanckui, N.I1. 11aBnos,

IIPOMBIIJIEHHOCTH U OXPaHE MPUPOIbI
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depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

N.1. Meunuxos, H.1. BaBuos,

H.B. TumodeeB-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabaunp! 1 cxeMbl: «CBSI3b OMOJIOTUH
C ApYruMu HaykaMu», «Cucrema
OMOJIOTUYECKUX HAYK

Hrtoro yacos 1o teme 1
2 | Tema «7KuBble cCTEMBbI U UX U3yYEHHE»
2.1 | )KuBbie cUCTEMBI U UX 1 JKuBbI€ CUCTEMBI KaK IPEAMET PackpbiBaTh cozepkaHue TEPMUHOB

CBOICTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CHCTEM: SIMHCTBO XUMHYIECKOT'O
COCTaBa, TUCKPETHOCTH U IIEJIOCTHOCTb,
CJIO’KHOCTb U YIOPSTOYCHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3alus,
CaMOBOCIIPOU3BEICHNUE,
pa3apakuMoCTh, UBMEHYUBOCTb,

POCT U pa3BUTHE.

JleMoHCTpanumn

Tabaunp! 1 cxembl: « OCHOBHEIC
MIPU3HAKU KU3HNY, «bHoIornueckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUm»

Y TIOHATHUM: )KUBAsI CUCTEMA, DJIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAsl YIOPSIIOUYCHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTD.
XapakTepu30oBaTh CTPYKTYPY U
CBOMCTBA KUBBIX CUCTEM, OTJIAYMS
XHMHYECKOTO COCTaBa OObEKTOB KMBOM
Y HEXUBOU MPUPOJIBI, OO MPUHIIUTI
KJIETOYHOW OpTraHU3aIuu )KUBBIX
CHUCTEM.

CpaBHUBATH OOMEHHBIE TTPOLIECCHI

B HE’)KMBOW U KUBOM MPHUPOJIE;
PACKpBIBATH CMBICIT PEAKIUM
MeTaboau3ma.

OOBACHATH MEXaHU3MBI
CaMOpPETYJISILINU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
PacCKpbIBAaTh CyTh IPUHILIUIIOB
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TMOJIOKUTEIIBHON U OTPULIATEIILHOM
oOpaTHOM CBSI3H.

AHanu3UpoBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHSI OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aIus KUBbIX
CUCTEM

YpoBHU OpraHU3aluy KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIE€TOYHBIMH,
TKAHEBBIN, OPraHU3MEHHBIN,
MONYJISIITUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOLIEHOTUUECKHU ),
ouocdepnsiit. [Tporeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcCHOBHBIE TTPU3HAKH KUBOTO. JKU3Hb
Kak (popMa CcyIiecTBOBaHUSI MATEPUH.
Hayku, u3y4daroiye >KuBble CUCTEMBI
Ha Pa3HbIX YPOBHAX OpPTraHU3aIUH.
N3ydeHune kuBbIX cucteM. MeToIbl
ouosormdeckoi Hayku. HaOmronenue,
M3MEpPEHHE, IKCIIEPUMEHT,
CHCTeMaTH3aIsl, METaaHaIu3.
[ToHsiTHE O 3aBUCUMON M HE3aBUCUMOM
nepemeHHou. [InanupoBanue
skcniepuMeHTa. [locranoBka u
npoBepka runote3. Hynesas runoresa.
[TonsTre BEIOOPKH U €
JIOCTOBEPHOCTh. Pa3zopoc

B OMoJ0THYECKUX JaHHBIX. OIeHKa

PackpbIBaTh coepxanue TEPMUHOB U
MOHSATUI: OOMEH BEIIECTB U
IIPEBPAILCHUE SHEPTHH,
CaMOBOCIPOU3BEACHHUE,
CaMOpETYJISLINSL, Pa3BUTHUE, )KNU3HD,
Hay4HbIN (PaKT, HAYYHBIA METO/,
npo0sema, runoTe3a, TEOpus, MPaBUIIo,
3aKOH.

[lepeuncnaTh NPU3HAKYU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHU
OpraHU3alli{ KUBBIX CUCTEM U METO/BI
OMOJIOTUYECKUX UCCIIETOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEpHbIE IJIs1 KaXK0T0 YPOBHS
OpraHu3aliy KUBOTO.

Ha3biBaTh HaykH, U3y4aromue >KuBble
CUCTEMBbI Ha Pa3HbIX YPOBHSX
OpraHu3alluu.

CpaBHUBATH MEKIY COOOH JKUBbBIE
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3alyy U IPOUCXOAIINE B HUX
IPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [[puunHbI HCKaXKEHUS
pe3yJIbTAaTOB IKCcIiepuMeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.
JdeMoHCcTpaMu

Tabyuibl U cXeMbl: «YPOBHH
OpraHU3alliU KUBOU TPUPOJIBIY,
«CTpoeHue )KMBOTHOM KIIETKW,
«TxaHu )XUBOTHBIX», «CUCTEMBI
OpPraHoOB Y€JIOBEYECKOTO OPTaHU3May,
«buoreonenos3y, «buochepar,
«MeToapl u3y4eHus KUBOU IPUPOIBDY.
Oo6opyaoBanme: 1a00paTopHOE
o0opyioBaHUE TSI TIPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnueckasi padora
«/Mcnonp30BaHuE pa3InuHbIX METOJIOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

[loka3bIBaTh pOJIb THIIOTE3 U TEOPUU
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA

HToro yacos 1o reme
3 | Tema «buosorus KieTkuw»
3.1 | UcTopust OTKpBITUS U Kiietka — cTpyKTypHO- PackpriBaTh conep:xkanue TEpPMUHOB U

U3YYEHUS KIIETKH.
Kiierounas teopus

(byHKUMOHATIbHAS €IMHUIIA dKUBOTO.
HcTopust OTKPBITHS KIETKH.

Pabotsl P. I'yka, A. JleBenryxka.
Kinerounas reopus (T. lIBans,

M. lnetinen, P. Bupxos). OcHOBHBIE

TIOHSITUM: KJIETKA, OPTaHesIbI,
IYKAPUOTHI, TPOKAPUOTHI, BUPYCHI,
UTOJIOTHUS (KJICTOYHAsT OMOJIOTHS),
KJIETOYHAs TEOPHS.
XapakTepu3oBaTh OCHOBHBIE ITAIlbI
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MTOJIOKEHHS] COBPEMEHHOM KJIETOUYHOU
TEOPUHU.

JdeMoHCcTpaMu

Iloptpetsl: P. I'yk, A. JIeBenryk, T.
[IIBanH, M. llIneiinen, P. Bupxos, K.
M. boap.

Oo0opynoBaHme: CBETOBOM MUKPOCKOI,
MHUKPOIPENapaTbl PpACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATILHBIX KIETOK

Pa3BUTHS LIUTOJIOTUU KaK HAYKH U €€
oopMIICHUE B KIIETOYHYIO
OHMOJIOTHIO.

[Toka3bIBaTh BKJIa/ yYEHBIX-OMOIOTOB
B M3YYEHHUE KIETOYHOI'O CTPOCHHUSI
OpraHU3MOB.

[lepeunciiATb OCHOBHBIE MTOJIOKEHUS
KJIETOYHOU TEOPUH, OOBSACHATH €€ POJIb
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA.

IIpuBOINTH NOKA3ATENBCTBA

POJICTBA OPTaHNU3MOB

C MCIOJIb30BAHUEM I10JIOKEHUN
KJIETOYHOU TEOPUU

3.2

MeTtonasl
MOJIEKYJIIPHOU U
KJIE€TOYHOM OMOJI0TrNHU

MeTobl MOJIEKYJISIPHOU U KJIETOYHOU
OMOJIOTUU: MUKPOCKOIIHS,
xpomarorpadusi, 3IeKTpodope3, METO
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
LHEHTPU(PYTUPOBAHUE,
KyJIbTUBUPOBAHUE KIIETOK.

U3yuenue ¢ouxcuposannvix Kiemox.
DNEeKTPOHHAs! MUKPOCKOTIUSI.
Kongorkanvnasa muxpockonus.
Bumanvnoe (npustcusnennoe) usyuenue
KIEeMmOoK.

JleMoHCcTpaMu

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
MPUTOTOBJIEHHE CPE30B,
nuddepeHnnanbHoe OKpaluBaHue,
xpomarorpadus, 31eKTpodopes, MeToa
MEUEHBIX aTOMOB, LIECHTPU(YTUPOBAHUE,
METOJ KYJIbTYpPbI KJIETOK U TKaHEH,
Meroa pekomOnHanTHbIX JJTHK.
XapakTepu3oBaTh OCHOBHBIE METO IbI
W3y4YE€HUS )KUBOU MPUPOJIBL.

I'oToBUTH BpeMEHHBIE
MUKpOIIpenaparhl, pacCCMaTPpUBaTh UX
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Tab6mmibet u cxembl: «CBEeTOBOU
MHKPOCKOI», « DNEKTPOHHBII
MUKPOCKOT», «IcTOpust pa3BUTHS
METO/I0B MUKPOCKOITHI.
O6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpPOTpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpHUATbHBIX KIIETOK.
IIpakTnuyeckast padora

«/3yuenune MeTo10B KJIIETOUHOU
ounonoruu (xpomartorpadusi,
anexTpodopes, nuddepeHimaTLHoe
uentpudyruponanue, [T11P)»

B CBETOBOI MHKPOCKOIT U JICJIaTh
OIIMCaHHE.

OOBSACHTH U COOJIIOIaTh MPaBUIIA
TEXHUKHA MUKPOCKOITMPOBAHUS

HTtoro gacos 1o TeMe 2
4 | Tema «XuMu4ecKasi OpraHu3anus KJIeTKN
4.1 | XuMU4eCKUl COCTaB 2 XUMHUUYECKHI COCTaB KJIETKU. Makpo-, | PackpeiBarh copepkaHue TEPMUHOB U

KieTku. Boga n
MHHEpPAJIbHbIC
BEIIleCTBA

MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona u €€ posib Kak pacTBOpUTEIIS,
peareHra, yuactue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIoperyiasiuuu. MunepaibHble
BEIIIECTBA KJIETKH, UX OMOJIOTHYEeCKas
poJib. POk KAaTHOHOB M AaHUOHOB

B KJICTKE.

JdemMoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMHYECKHUX 3JI€MEHTOB B HE)KMBOM
npupone», «Pacnpenenenue

MOHSITUIA: AJIEMEHTHI-OMOTEHBI, AUIOJIb,
BOJIOPOJHAS CBSI3b, TUAPOMUIBHOCTS,
ruApohoOHOCTh, TYProp, MUHEPAIbHbBIC
BELECTBA, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[lepeuncnsath 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KIICTKH.
Paznuuars Makpo-, MUKpPO- 1
yIIBTPaAaMHUKPOITIEMEHTHI, BXOSIINE

B COCTaB KMBOTO M MX POJIb

B OpTaHU3Me.

XapakTepu3oBaTh CTPOCHUE U CBOWCTBA
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XUMHUYECKUX JIEMEHTOB B KUBOU
IPUPOICH.

Tabmauue! u cxembl: «lleprognyeckas
Ta0IUIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIBD,
«BelecTBa B cocTaBe OpraHU3MOB»

BOJIbI; OOBSICHATH IPUYHHBI €€ 0COOBIX
CBOMCTB U ()YHKIIMH B KJICTKE.
[Toka3bIBaTh pOJIb KATHOHOB U AHHOHOB
B 00€CIIEUEHUN MPOIIECCOB
KU3HEICATCITLHOCTH (OCMOPET YIS,
co37aHre MEMOPAHHOTO TTOTCHITHAIIA,
peryismnus padboThl OEIKOB), PaOOTHI
Oy(epHBIX cUCTEM.

YcTanaBnuBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUYA HEOPTAaHUICCKUX BEIIIECCTB
KJICTKH

4.2

OpraHunueckue
BEILIECTBA KIETKH —
Oenku

Oprannyeckue BEUIECTBA KIETKH.
buonornueckue nosumepsl. beaku.
AMMHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTypbl OETTKOBOM MOJIEKYJIBI.
[lepBruuHas cTpykTypa Oesnka,
MENTHIHAS CBA3b. BTOpruHasi,

TpETUYHAs1, YETBEPTUUHAS CTPYKTYPHI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxanus 0eaKoB.
buonornueckue pyHKIMHM OEIKOB.
Ilpuomneot.

JeMoHcTpanuu

IToprper: JI. I[lonuHr.

Tabauue! u cxeMbl: «CTpoeHue
MOJIEKYJIbI OenKay, « CTpyKTyphl
OEITKOBOI MOJIEKYJIIBD).

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSATUI: MOHOMEPBI, TTOJIUMEPHI, OCIIOK
(TpoTenH), MeNnTHI, AMUHOKHCIIOTA,
METITUHAS CBSA3b, TTOJIUIICTITU/,
JCHATYypaIlvs, peHaTypaIus,
rII00ysipHbIe U GUOPHILISIPHBIE OEIKH,
MIPUOHEI.

XapaxkTepusoBaTh OCJIKH, UX
CTPYKTYPHYIO OpPTaHH3AIUI0 U QYHKIIUN
(cTpyKTypHasi, SHepreTHIecKas,
CUTHAJIbHAS, PETYIISTOPHAS,
JBUTATEIIbHAS, 3aIIUTHAS,
dbepMeHTaTUBHAS ).

Ha3piBaTh XUMHUYECKHE OCHOBBI
dbopMUpOBaHUS CTPYKTYp OEIKOBON
MOJICKYJTBI.
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Oo6opynoBanme: XUMUYECKAS IOCYJA U
o0opy10BaHHE.

JlaGopaTopHnasi pabora
«OOHapyxeHHe OEIKOB C TOMOIIbIO
KA4E€CTBEHHBIX PEAKLIAI»

[TpuBOIUTE TpUMEPHI GUOPUIUTSIPHBIX,
TJIO0YJISIPHBIX OCITKOB.

BBITIONTHATE Ka4eCTBEHHBIC PEaKIINH
Ha OOHapyKeHHE OEJIKOB B KJIETKE;
OOBSICHATH MOTYYCHHBIE PE3YIbTAThI

4.3 | Opranudeckue YraeBoasl. MoHOCaxapuisl, PackpsiBaTh conepxaHne TEPMUHOB U
BEILECTBA KIJIETKU — U Caxapu/ibl, OJUrocaxapuibl v MOHSITUIA: YTIEBOJIbI, MOHOCAXapHUIbI,
YTIEBOBI nosicaxapuabl. OOIIUH TUIaH CTPOCHUS | AMCaXapubl, OJIMTOCAXAPUIbI,

1 (HM3UKO-XUMHYECKHE CBOMCTBA MOJIMCAaXapuibl, III0K03a, pudo3a,
yriaeBoJ1oB. buonornueckue pyHkuuu | ae30kcupu0o3a, J1akTo3a, MajibTo3a,
YTJIEBOJOB. caxapo3a, Kpaxmal, [IMKOTEH,
JdeMoHCcTpaMu LEJUTIOJIO3A.
Tabauib! u cxembl: «CTpoeHHe KnaccuduimpoBats yrieBosl
MOJIEKYJT YTIIEBOJOBY M0 CTPOCHHIO U TIEPEUUCIISITH X
GyHKLIHH.
[IpuBOAUTH IPUMEPHI PA3THUUHBIX
YTIIEBOJI0B (MOHOCAXapHUIOB,
JIUCaxapu0B, OJIUTOCaXapuJIOB,
MOJIMCaXapHIOB)
4.4 | Opranuyeckue Jlutmuael. I'uapoduinsHo-THApOodoOHBIE | PackpbiBaTh cojepikaHue TEPMUHOB U

BEIIECTBA KJIETKU —
JIATTUTB]

cBoiicTBa. Knaccudukanus munuaos.
Tpurnunepuapl, GpochoaUIUIbI, BOCKH,
ctepoubl. buonornueckue GyHkImm
mumaoB. OOIIKe CBOMCTBA
OMOJOTMYECKUX MEMOPAH — TEKY4ECTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

TOHSITHM: JINIU/IBI, TPUTJIMIECPUIBI,
dhochomumuIbl, BOCKH, CTCPOHU/IBI,
JUTIONPOTEUHBI, TIIMKOJIUIIHUBI.
KnaccudunmpoBats TUnuabl

110 CTPOCHUIO; XapaKTEPU30BATh UX

byHKIMHA
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JleMoHCTpanun
Tabauist u cxembl: «CTpoeHHE
MOJIEKYJT JIUITU0B)»

4.5

HyxnennoBsie
KHCIIOThL. CTpoeHue U
¢bynkuu JJHK, PHK,
ATOD

Hyxkneunossie kucnotsl. JIHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxneoruael. [puaumn
KOMILIeMeHTapHOCTH. [IpaBuiio
Yapradda. Crpykrypa AHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pyukun JHK. Buast
PHK. ®ynkuuu PHK B knetke.
Crpoenne monexynsl ATO.
Makposprudeckre cBsi3u B MOJIEKYJIE
AT®. buonorunueckue pynkiuu ATO.
BoccTraHOBIEHHBIE TEPEHOCUHUKHU, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU,
NPOMEOMUKU.

JeMoHcTpanuu

IToptpetsl: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®panknun, @. Canrep,
C. Ilpy3unep.

Tabauue! u cxembl: «HykaenHoBbie
KUCIOTB», « CTPOCHHUE MOJIEKYJIbI
ATODy.

PackpriBatTh cogepxaHue TEPMUHOB U
MOHSTUH: J€30KCUPUOOHYKIICUHOBAS
kucnota (JJHK), pubonyknennonas
kucinorta (PHK), nykineotun, HyKkieo3u,
a30TUCThIE OCHOBAHMUSI, aJICHUH, T'YaHUH,
LWTO3UH, TAMUH, ypaiui,
KOMILIEMEHTapHbIE OCHOBAHMS,
anerosuHTpudochar (ATD),
MaKpOdIpruyeckas CBs3b,
CEKBEHUPOBAHKE, FTEHOMUKA,
TPAHCKPUNITOMUKA, TPOTEOMHKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXeMaTH4eCKH M300paxkaTh CTPOCHUE
nykieoruna JIHK u nBoitHo# criupanu
JHK, cexBenuposanue /JHK.
OmnuceiBaTh npouecc permkaruu JJHK
B KJIETKE U Ha3bIBATh €0
OMOJIOTUYECKOE 3HAYECHUE.
XapakrtepuzoBath Gpynkiuu JTHK.
Paznmuuate cTpyktypy 1 pynkuuu PHK.
OnuckIBaTh MPOLIECC TPAHCKPUIIIIUH.
CpaBHUBATH HYKJICMHOBBIE KUCIIOTHI
(AHK u PHK).

XapakTepru3oBaTb 0COOCHHOCTH
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Oo6opynoBanme: XUMUYECKAS OCYJA U
o0opy10BaHHE.

JlaGopaTopHnasi pabora
«HccnenoBanre HyKJIEMHOBBIX KUCTIOT,

BBIACJICHHBIX U3 KJIICTOK Pa3JIMYHBIX

ctpoenust u pynkuun ATO.
®opmyupoBaTh U OOBSICHATH TPUHITHIT
KOMIUIEMEHTAPHOCTH U MPABUIIO

Yapradda

OpraHU3MOBY
4.6 | MeToapl CTPYKTYpHOMR 1 CtpykTypHas OHOJIOTHS: PackpbiBath copepxanue TEPMUHOB U
onoJsioruu omoxumMuveckue u oOnopuznueckue MOHATUM: MOJICIUPOBAHUE,
HCCJIEIOBAHUSI COCTaBa U KOMITBIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOHN CTPYKTYPHI [lepeuncnarh nmepcreKTUBHBIC
ouomornexyn. Modenuposanue HaIpaBJIeHUs] HAYYHBIX UCCIIEIOBAHUM
cmpykmypol u (yHKyutl OUOMOAEKya u | B CTPYKTYPHOI OMOJIOTMH, paCKPhIBATh
ux komnaekcos. Komnvromepnuiii WX 3HAYCHHE JIJIST MEIUITUHBI U
OU3AUH U OP2AHUYEeCKULl CUHME3 CEJIbCKOTO XO3MCTBa
OUOMONEKYTL U UX HENPUPOOHBIX
aHanozo8
Nroro yacos o teme 10
5 | Tema «CTpoeHnne u (PYHKIUH KJIETKI
5.1 | Tumbl KIETOK. 1 Turbl KIIETOK: 3yKapuOTHYECKast U PackpeiBath copepkaHue TEPMUHOB U
[TpokapuoTudeckas npokapuotndeckas. CTpyKTypHO- MOHSTUH: TPOKAPUOTUIECKAS KIIETKa,
KJIeTKa GbyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MyPEHH,
KJIETKHU. (bOoTOCUHTETUYECKHE MEMOpaHBI,

CTtpoeHue npoKapuoOTHUECKON KIETKH.
Krnerounast crenka 6akTepuil U apxei.
OcoOeHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

bnarenuH.

Xapaktepu3oBath (OPMY U pa3Mepbl

MIPOKAPHOTUYCCKUX KIIETOK; (PYHKITUH
TeHETUYECKOTO anmnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

JdeMoHCcTpaMu
Tabauue! u cxembl: «CTpoeHue

AYKapUOTUYECKON KIIETKN», «CTpOeHHE
MPOKAPUOTUYECKOMN KIIETKH

OnuceIBaTh MPoIIECC
CIIOpooOpa3zoBaHUsl, OTMEYATH €TI0
3HAYCHHUE I BBDKUBAHUS OaKTepuid
P YXYIIICHUN YCIOBHH
CYIIIECTBOBAHMSI.

OnuceIBaTh pa3MHOXKEHHE TPOKAPHOT.
OreHnBaTh MECTO U POJTH TIPOKAPHUOT
B OMOIIEHO3aX

5.2

Ctpoenue
AYKapUOTUUECKOM
KJICTKHU.
[ToBepXHOCTHBIN
ammapar KJIeTKH

Crpoenue u GQyHKIHOHUPOBAHKE
DYKapUOTUYECKON KIIETKH.
[TnazmaTnueckas memOpaHa
(mmazmanemma). CTpykTypa
1a3MaTHYECKOM MEMOpaHBbI.
TpaHcnopT BelecTB Yepes
MJIa3MaTHYECKYI0 MeEMOpaHy:
naccuBHbIN (MU dy3us, oonerdéHHas
G y3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOpaHHI.
PaGoTa Hatpuii-kanueBoro Hacoca.
OHJOIMTO3: MUHOUUTO3, (ParouuTo3.
Ok3o1uTo3. Knerounas creHka.
CrpykTypa ¥ PyHKIIMHM KIETOYHOM
CTEHKU pacTeHUl, rpuooB.
JeMoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
YKapHUOTUYECKON KIETKW», «CTpoeHue

PackpbIBaTh cofiepkaHie TEPMUHOB U
HNOHSTUMN: IIa3MaTHYecKast MeMOpaHa
(mma3manaeMma), )KUJIKOCTHO-MO3andHas
MO/IeJib, MeMOpaHHbIe OeIKU
(nepudepuueckrie, UHTETpAIbHBIE),
TIIMKOKAIMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(harouTo3, MUHOIUTO3, IK30IIUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTPOCHHUSI U (PYHKIIMH SyKapUOTHUECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepe3 MiIa3MaTHYeCcKyr0 MeMOpaHy:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HATPHUII-KaJIMEBOT0 HACOCA; CTPYKTYPY U
(GYHKIIUM KIETOYHON CTEHKH PacTeHU
U TpubOB
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KUBOTHOU KIIETKN», «CTpoeHue
PaCTUTEIIBHOU KIIETKH.
O6opynoBanme: CBETOBOM MUKPOCKOIT,
MHUKpPOTpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnuyeckast padora

«/3yuenue CBOUCTB KJIETOUHOU
MEMOpaHbI»

5.3

[MuTorutazma u eé
OPTaHOU/IbI

[urorutazma. [luto3ouns. [{utockener.
JBr>xeHue nuroruiazMbel. OpraHou bl
kieTku. OHOMeMOpaHHbIE OPTAHOUIbI
KJIETKH: DHIOIIIa3MaTUYECKAs CETh
(BIIC), anmapat ['oab1KuU, TU30COMBI,
WX CTpoeHHE U GyHKIMHU. B3auMocBs3b

0,[[HOM€M6paHHI>IX OpraHona0B KIJICTKH.

CtpoeHue rpanyJIsipHOTO PETUKYIIyMA.
Mexarnusm nanpasnenus 6eakos ¢ IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyisIpHBII) SHIOIIIA3MATUYECKHI
petuxynyM. CexkpetopHas QPyHKIIUS
anmapata ['onbmxu. Moougurayus
benkos 6 annapame I o1vodicu.
Copmuposka benxoe 6 annapame
T'onvoorcu. TpancnopT BeLIECTB

B KJIeTKe. Bakyomnu pacTutenbHbIX
kieTok. Knetounsiit cok. Typrop.

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSTUH: IUTOTUIa3Ma, IUTO30JIb,
IIUTOCKEJIET, KOMIIApPTMEHTHI,
OpraHOM/IbI, PHAOIIA3MAaTHYECKas CETh
(BIIC), anmapat ['oab1KuU, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCUCOMBI, KJISTOUYHBIN COK, Typrop,
MUTOXOHJPHUH, KPUCTHI, TUTACTU/IBI,
XPOMOTIIACTHI, TEUKOTIIACTHI,
XJIOPOIIJIACThI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJlIa.

XapakTepu30oBaTh HATOILIA3MY
DYKapUOTUYECKON KIICTKH,
KJIaCCU(UIIMPOBATH OPTaHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEH X
cTpoeHus (0THOMEMOpaHHBIE,
IByMeMOpaHHbIe, HEMEMOpPAHHBIC);
OMUCHIBATH (PYHKIIUU KAXKIOTO
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[ToyaBTOHOMHBIE OPraHOUABI KJIETKU:
MUTOXOHAPHH, TIACTUIBI.
Ilpoucxoocoenue mumoxornopuil u
naacmuo. Cumouozenes

(K.C. Mepeoickosckuit, JI. Mapaynuc).
Crpoenuie U GyHKIIMH MUTOXOHJIPUH U
ractul. [lepBuuHbie, BTOPUYHBIE U
CJIOXHBIE TIACTUbI
(OTOCHUHTE3UPYIOUINX FYKAPUOT.
XJIOpOIIACThI, XPOMOILIACTHI,
JIEMKOIUIACTBI BBICIINX PACTEHHM.
JleMmoHcTpanuu

[optpetsl: K. C. MepexxKOBCKUH,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
YKapHUOTHYECKON KIETKN», «CTpoeHHe
JKUBOTHOM KJIETKN», « CTpOEHHE
pacTUTENbHOU KIeTKW», «CTpoeHune
MUTOXOHIPHUI.

O6opynoBaHme: CBETOBOM MUKPOCKOTI;
MHUKPOTPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

IIpakTnueckas pabora

«M3y4yeHre ABUKEHHUS LIUTOIIa3MBbl

B PACTUTENIbHBIX KIETKaX».
JlabopaTropHasi paGora
«HccnenoBanue mia3mosmsa

OpraHou/a B KIIETKE.
OOBICHATH COOBITHS, CBSI3aHHEIC

C BHYTPHUKJICTOUYHBIM TTHUIIICBAPCHUEM,
€ro 3Ha4YeHUE JJIs OpraHu3mMa.
OTtMeuaTh 3HaUYEHHE IIUTOCKEIIETA;
XapaKTEPHU30BaTh €T0 JIEMEHTHI
(MUKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUHBIC (PUITAMEHTBI), UX POJIb
B )KU3HEACATEILHOCTH KIIETOK M TKAaHCH
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" ACTIIa3MOJIN3a B pACTUTCIIbHBIX
KIJIICTKax>»

5.4 | HememOpaHHbIE HememOpaHHbIe OpraHOUIbI KJIETKU PackpriBath copepkaHue TEPMUHOB U
OpraHOUIbI KJICTKH CtpoeHue U pyHKIMU HEMEMOPaAHHBIX | MOHATHIA: prbOCOMa, IOIKCOMAa,

OpPraHouI0B KJIETKU. PUOOCOMEL. MUKPOTPYOOUKH, TYOYIHH, KIIETOUHBIN
IIpomescymounvie gpuramenmel. 1eHTp (IIEHTPOoCcOMa), IICHTPUOIIH,
MukpodunameHTsl. AkmuHogvle neHTpocdepa, KryTuKu, peCHUUKH,
Muxpoghunramermol. MpliedHbIC 0a3aibHOE TENbIIE.
KJIETKU. AKMUHOBblE KOMNOHEHMbl XapakTepu3oBaTh HEMEMOpaHHbIE
HeMbIUUEYHbIX KIIeMOK. OpraHOMJIbI KJIETKH, UX CTPOCHUE U
MukpoTpy6ouku. KieTouHslii eHTp. dbyHKIIUN
CtpoeHue U IBUKEHUE KT'YTUKOB U
pecHu4eK. MuKpoTpyOOoUuKH
nuToruia3mel. Llentpuons. berku,
accoyuuposanHvle ¢
MUKpoguramenmamu u
Mmuxpompybouxkamu. Momophuvie benxu.
JlemoHCcTpanumn
Tabauiel u cxeMbl: «CTpoeHue
YKUBOTHOU KIIETKI», «CTpoeHue
PaCTUTEIILHOU KIICTKM»

5.5 | Crpoenue u pyHKIIMU Anpo. Ob6onouka spa, XPOMaTHH, PackpeiBath copepkaHue TEPMUHOB U

saapa

KapyoIuIa3Ma, SAPHIIIKH, KX CTPOSCHUE
u hyHKIUU. S nepHbIi 0eTKOBbII
matpukc. [IpoctpancTBeHHOE
PaCIOJIOKEHUE XPOMOCOM

B UHTEp(ha3HOM sifIpe.

MOHSATUM: SAPO, AAepHas 000JI0UKa,
sJIEpHBIC TTOPHI, HyKJIEOIIa3Ma
(kapuoriazma), FeHOM, XpOMAaTHH,
yXpOMATHUH, T€TEPOXPOMATHH,
SJIPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
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Jyxpomamun u 2emepoxpomMamu.
benku XxpoMaTrHa — rUCTOHBI.
Jlunamuxa si0epHoti 060104KU

6 mumo3se. foepnuiii mpancnopm.
KiteTouHbIE BKIIFOUEHUSI.
JdeMoHCcTpaMu

Tabnuitel u cxeMbl: «SAapo»

KHHETOXOP, KJIETOUHBIE BKIFOUCHUS.
XapaKkTepru30BaTh KICTOYHOE SIPO KaK
IEHTP YIPaBICHUS
YKU3HEICITSIIbHOCTRIO KIICTKH;
TCHETUYCCKUH ammapaT KJIETOK
DYKapHoT, CTpOSHNE U QYHKITUN
XpOMOCOM.

OnuceIBaTh CTPYKTYPHI sAIpa U UX
B3aMMOCBSI3b C OPraHOUIAMU
[IUTOTUIa3MBI

5.6. | CpaBHHUTENbHAS
XapaKTepUCTUKa
KJIETOK 9YKapuOT

CpaBHUTENbHAA XapaKTEPUCTUKA
KJIETOK DYKapHoT (pacTUTEIHHOM,
YKUBOTHOM, TPUOHON).
JlemoHCcTpanumn

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUUYECKOU KIETKH,
«CTpoeHue ;KUBOTHOM KIIETKNY,
«CTpoeHMne paCTUTENBHOM KIETKN.
OobOopynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

JlaGoparTopHasi pabora
«M3ydeHne CTpoeHus KIETOK
Pa3IUYHBIX OPTAHU3MOBY

XapakTepu3oBaTh TUIIBI KJIETOK
AYKapUOT: paCTUTEbHAs, )KUBOTHAS,
rpudHasi.

CpaBHUBATh MEXy COOOM CTPOCHUE U
KUBHENICSITEIBHOCTh DYKAPUOTUUECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro uacoB o teme
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Tema «O0MeH BEIIECCTB U NMPEBPAIICHUEC JHEPI'NU B KIICTKE)»

6.1

OOMEH BEIECTB —
MeTa00JIn3M

3

AccuMUnSIUS U TUCCUMUIISILIUS —
JIBE€ CTOPOHBI MeTabommn3Ma. Tumsl
oOMeHa BEIIeCTB: aBTOTPOGHBINA U
reTepoTpodHbIN. YUacTue Kucaopoaa
B OOMEHHBIX Mpolieccax.
DHepreTruuecKkoe 00ecreyeHne KIETKH:
npeBpaiieHue AT® B 0OMeHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakiuil KIETOYHOTO
MeTrabonuzma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerictBus. Kopepmentsr. Otnuyus
(hepMEHTOB OT HEOPTraHUYECKUX
KaTaJIn3aTopOB. benkn-akTUBaTOpHI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpocTU hepMEHTATUBHBIX PEAKITUI
OT Pa3IUYHbIX (PAKTOPOB.
JdemoHcTpanuu

Tabymibel U cxembl: «DOTOCUHTE?Y,
«DHEPTreTUYECKU 0OMEHY,
«buocunres 0enka», «CtpoeHue
bepmeHTay, « XeMOCHUHTERY.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT;
000pyI0BaHUE JJIsI TPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MHUKPOIIPENAPATOB.

PackpriBath copepkaHne TEPMUHOB U
MOHSATUN: 0OMEH BEIIECTB
(MeTabo13M), aCCUMUIISIITUS
(aHa00JIM3M), UJIU TIJIACTUYCCKUI
0OMEH, TUCCUMUJISALINS (KaTaOOIU3M),
WJIM SHEPreTUYEeCKUii 0OMEH,
aBTOTPO(bI, reTepoTpodbl, aHAIPOOHI,
a’poObl, GEpMEHTHI, AKTUBHBIA LEHTD,
cybcTpatHas crielu(puIHOCTb,
Ko(hepMeHTHI, OEITKU-aKTHBATOPHI U
OEJIKU-UHTUOUTOPBI.

[TepeuncnaTh 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTeTHUECKOTO
oOMEHa B KJICTKE; yCTaHABIMBATh
B3aUMOCBSI3b MEXKTY TJIACTHUYECKUM U
ASHEPreTUYECKUM OOMEHOM.
Paznuuatek TUIIBI 0OMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBIA.
[Toka3wIBaTh pOJIb KHCIOPOIA

B OOMEHHBIX Mpolieccax.
CxeMaTrnyecku u300pakatb CTpOCHUE
dbepMmeHra.

Otnunuath pepMeHThI
OT HEOPTaHWYECKUX KaTaIU3aTOPOB U

ONPENEIATh UX POJIb
B (YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
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JlaboparopHnasi paGora

«M3yuenne kaTanuTU4eCcKOn
aKTUBHOCTU (DEPMEHTOB (HA TpUMEPE
amuIa3bl WK KaTajaasbl)».
JlaboparopHasi paGora

«M3yueHne pepMEHTATUBHOTO
pacuIeIUIeHHs] IEPOKCUAA BOAOPOIA

B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX»

B IIPOMBILIUIEHHOCTH, B MEIULIUHE,
B [IOBCEJTHEBHOM KU3HU YEJIOBEKA.
CTaBUTh SKCIIEPUMEHT I10 BBISBIICHUIO
KATAJIMTUYECKON aKTUBHOCTH
NEPOKCHUA3bl, aMUIIA3bl, OOBSICHSTH
MOJIyYEHHBIE PE3YIIBTATHI

6.2

ABTOTpOQHBINA THI
oOMeHa BEIIECTB.
doTocunTE3

[lepBU4HBINA CHHTE3 OPraHUYECKHUX
BEILIECTB B KJIeTKE. POTOCHHTES.
AHnoxcueennwlii u OkcucenHblu
domocunmes y baxmepuii.
Csemocobuparowjue nuemeHmol u
NnUSMeHmbl peaKyuoHHO20 YeHmpa.
Ponp xsopomnactoB B mpouecce
dborocunTe3a. CBeTOBasi U TEMHOBASI
dazel. Pomoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCHHTERA.
Brnustnue paznuyHbix (hakTopoB

Ha CKOPOCTh (poToCcMHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdemoHcTpanuu

IToptpersl: [Ix. [Tpuctin,

K. A. Tumupsses.

Tabnuiiel U cxeMbl: «DPOTOCUHTER)

PackpbiBath coepxanue TEPMUHOB U
noHsATUM: hoTocuHTe3, hasbl
dboTocuHTEe3a (CBETOBAsI, TEMHOBAs ),
dhortonm3, hochopuaupoBanue, UK
KaneBuna, HAJI®+ (nepenocunk
BOJIOPO/IA).

XapakTepu3oBaTh IJIACTUYECKUN OOMEH
Kak drtarr o01ero oOMeHa BEIIeCTB;
coObITHs (hOTOCUHTE3A (PEaAKINH
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOTIACTOB B MPOIIECCE
dhoTocuHTE3A.

BBISABIATH MPUYMHHO-CIICACTBEHHBIC
CBSI3U MEX]Ty TTOTJIOIICHUEM COJTHEYHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekyn ATO.

CpaBHHBaTh HCXOHBIC BEIIECTRA,
KOHEYHBIC MTPOTYKTHI U YCIIOBHUSI
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MPOTEKAHUS PEAKIINI CBETOBOU U
TeMHOBOM (a3 poTocHHTE3A.
YcraHaBIMBaTh B3aMMOCBS3b MEKTY
(OTOCHHTE30M U JABIXaHUEM; CBETOBOM
¥ TEMHOBOM peakiusiMu (OTOCUHTE3A.
OrnennBath 3HaA4YCHHE (POTOCHHTE3A
IUIA JKA3HU Ha 3eMIie

6.3 | ABTOoTpOdHBI TUIT XeMmocunres. PazHooOpazue PackpbIBaTh conepxaHue TEPMUHOB U
0OMEHa BEILIECTB. OpPraHU3MOB-XEMOCHUHTETHKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHUHTE3 HUTpUuLIUpyroume 6akTepuu, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
xKene300aKTepuu, cepoOaKTEPHH, pacKpbIBaTh €ro 3HaUeHue B brocgepe.
BOJOPOJIHbIE OaKTEepUH. 3HAUEHUE [IpuBOIUTHE IPUMEPHI
XEMOCHHTE3A. XEMOCUHTE3UPYIOLIUX OaKTepuii
JleMoHCTpanumn (auTpuduImMpyromnme 6akTepu,
[Hoptpetsl: C. H. Bunorpaackuti, &KeJe300aKkTepuu, CepodoaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUH) U
TaOnuubl u cxembl: «POTOCUHTESY, XapakTepU30BaTh UX
«XeMOCHHTE3 KU3HEJEATEIBHOCTb.
JlaboparopHasi paGora CocTaBisaTh ypaBHEHUS PEAKIIUI
«CpaBHeHHE NPOIIECCOB POTOCUHTE3A U | XEMOCHHTE3a.
XEMOCUHTE3a» CpaBHHBaTh XEMOCUHTE3
¢ (OTOCUHTE30M
6.4 | DHepreTnueckuii AHa3poOHbIe opraHu3Mbl. Buisl PackpsiBaTh conepxaHue TEPMUHOB U
OOMEH — opoxenus. [IpoaykTsl OpOKEHUS M X | TIOHSITHIA: 3TAIbl YHEPTreTUIECKOTO
JACCUMUIISILUSA HCIIOJIb30BaHUE YETOBEKOM. oOMEeHa — MOATOTOBUTEJIbHBIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U

O€CKHUCIOPOAHBIN (aHA3POOHBIIT),
KUCJIOPOAHBIN (a9pOOHBIN ); TITMKOIU3,
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BO30yaMTENIN OOJIE3HEM.

AdpoOHBIE OPTaHU3MBI. DTaITbl
HHEPreTHYECKOTro OOMeHa.
[ToaroroButenpHbIN 3TaM. [ TMKOIN3 —
OECKHUCIIOPOIHOE PACIIEIIIICHUE
TJIFOKO3BI.

buonorudeckoe okuciaeHue, uin
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B IIpolieccax
OMOJIOTHYECKOTO OKUCIICHUS.
[{ukIn4yeckne peakuu.
OxucnutenbHoe (hochoprimpoBaHue.
DHepeuss MemopanHo2o epaouenma
npomonos. Cunmesz AT®: paboma
npomontot ATD-cunmaswoi.
[IpeumyiiecTBa a3poOHOTO MyTH
oOMEeHa BEIECTB NEpe]l aHAPPOOHBIM.
D} hHeKTUBHOCTH YHEPTeTHUUSCKOTO
oOMmeHa.

JdemoHcTpanuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Mutuemnn.

Tabauibl ¥ cxembl: « IHEPreTHUECKUM
oOMEH.

JlaGopaTopHasi pabora

«CpaBHEHHUE MPOLECCOB OPOXKEHUS U
JIBIX AHUSD)

OpokeHue, OMOJIOTUYECKOE OKUCIICHHE
(mpixanue), nukia Kpeobca,
OKHCIUTENbHOE (PochopuInpoBaHue,
MIPOTOHHBIN TPAUEHT, TPOTOHHAS
AT®-cunTa3a.

[lepeuncnarb 0COOEHHOCTH
AHEPreTUYECKOro OOMEHa B KIIETKE.
OnuckIBaTh 3TAIbl SHEPTETHUECKOTO
oOMeHa (IMMOArOTOBUTEIbHBIM,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATh UX MEXY COOOM.
XapaKTepru30BaTh PEaKIUU TINKOIN3a,
OpOoKeHUSI, KJIETOYHOTO JIbIXaHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M MosieKkya ATO.

CocTaBnsATh YpaBHCHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJICTKE.

PaccunThIBaTh SHEPTETHUECKYIO

() PEKTUBHOCTD IITUKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUS.
Ha3piBaTh MCXOAHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIINI YHEPTETUYECKOTO
oOMeHa.

CpaBHHBaTh YHEPTETHUECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
MPOTYKTHI U YCIOBHS IPOTEKAHUS
peaxIuii SHePreTUIECKOro 0OMeHa
PHEPreTHUECKOTO 0OMEHA

Hroro wacos 1o Teme 9
7 | Tema «HacaeacrBeHHasi uH(popManus U peaau3anus eé B KIeTKe»
7.1 | Peakuuu MaTpU4HOTO 2 Peakiiun MmaTpuuHOTO CHHTE3A. PackpsiBaTh conepxaHue TEPMUHOB U

CHHTC3a

[TpuHIMIT KOMITTIEMEHTAPHOCTH

B PEAKIMSAX MAaTPUYHOTO CUHTE3A.
Peann3anusa HaciieICTBEHHOMN
uHpopmaruu. ['eHeTnyecKkuii Ko, ero
cBoiicTBa. Tpanckpunuus —
MatpuuHblil cuate3 PHK. [Ipuniumnst
TPAHCKPUMIMU: KOMIUIEMEHTapPHOCTb,
AHTUNAPAJUIETLHOCTb,
acuMMeTpu4HOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuueckoul
knemxke. Hexooupyrowue PHK.
JleMoHcTpanuu

IToptpet: H. K. Kob1ios.

Tabaunpl u cxeMbl: «brocuaTe3
Oenkay, «l 'eHeTHUYECKHUI KO

IOHSITUN: T'€H, TCHETUYECKUU KOJ,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHBIA CUHTE3,
tpanckpunius, PHK-nonmumepasa,
MIPOMOTOP, CIUIAUCUHT, UHTPOH, DK30H.
XapakTepu30BaTh PEAKIIMU MATPUYHOTO
CUHTE3a, CBOMCTBA TEHETUYECKOI0 KOJa.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUN U
TPAHCJISIIUY; YCTAHABINBATh
B3aMMOCBSI3b MAaTPUYHBIX PEAKLUN

B KJIETKE; CXeMaTHYECKU U300paKaTh
MATPUYHBIE pEAKIIMU TPAHCKPHUIILIUU U
TPAHCIISILIAM.

PemaTte Guonornyeckue 3aaauu Ha
ONPEAEICHUE MOCIEA0BATEIIbHOCTH
nykieotuoB JJHK u MPHK, npumensisa
3HAHUS O PEAKIUAX MATPUIHOTO
CHUHTE3a, TCHETUYECKOM KOJE,
MIPUHIUIIE KOMIJIEMEHTAPHOCTH
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7.2 | Cunres Oenka Tpancisiuys U €€ JTanbl. Y4dacTue PackpsiBaTh cojiepKaHUE TEPMUHOB U
tpancnopTHbix PHK B OnocunTese MOHSATUI: TPAHCIALNS, aHTUKOOH,
Oenka. YciioBusg OMocuHTE3a Oenka. TPHK, amunoanmn-tPHK-cuaTeTa3a
KonupoBanne amuHOKHUCIOT. Posb (xomaza), monupudocoMa (moIucoma).
pubocom B OnocuHTE3e OerKa. XapakTepru3oBaTh CBOMCTBA
JleMmoHCTpanumn T€HETUYECKOr0 KOJIa.
Tabauiel U cxembl: «bruocuHTe3 OnuchIBaTh 3TAIbl TPAHCISIIUU U
oenkay, «I 'eHeTUYeCKU KO/ CXEMaTUYECKH U300pakaTh MaTPUUHbIC
pEeaKuu TPAHCIISALHH.
Penrtate Onosiornyeckue 3agauu
Ha omnpeenienne anTukoa0HoB TPHK,
MOCJIEA0BATEIbHOCTH AMUHOKHUCIIOT
B MOJIEKYyJie OeJika, MPUMEHSISI 3HaHUS
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
F€HETUYECKOM KOJE, TPUHIUIIE
KOMILIEMEHTAPHOCTHU
7.3 | MexaHu3MBbI Cogpemennvie npedcmagnietus PackpeiBath copepxaHue TEPMUHOB U

OKCIIPECCHUHU I'CHOB

0 cmpoeHuu 2enog. Opranuzanus
reHOMa y POKapHOT U SYKApHOT.
Perynsinus akTHBHOCTH F'€HOB

y mpokapuot. ['unoresa onepona

(d. Kako0, XK. Mano).

MonexynsapHvle mexanusmul S9KCHpeccuu
eenog y aykapuom. Ponb xpomamuna

8 peaynayuu pabomsi 2enos. Perynsauus
OOMEHHBIX MPOIECCOB B KIIETKE.
Kierounslit romeocTas.

IOHATHI: OIIEPATOP, ONEPOH,
CTPYKTYpHBIE T€HBI, TPOMOTOD,
penpeccop.

OnuceIBaTh CTPYKTYpy TCHOMA
MIPOKAPHUOT; XapaKTepU30BaTh padoOTy
WHIYIIMOETEHOTO U PEeTpeccuOeTbHOTo
OIIepOHa.

BbIaensaTs CTPYKTYpHYIO U
PETYJIATOPHBIC YaCTH T'e€HA DYKapHOT.
CpaBHHBaTh MPOIECCHI IKCIPECCUU
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JleMoHCTpanun
Ta0nunel 1 cxeMmbl: «buocuuTes
Oeinka», «I eHeTHYeCKHUI KO

TCHOB Y IPOKAPHOT U DYKAPHUOT.
XapakTepru30BaTh TUIIOTE3Y OTIEPOHA
(®. Kako0, XK. Mano).

OnuceIBaTh MEXaHU3M TOJIEPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmanmonHnas
ouonorus

Bupyce — HeKIeTOUHBIE (POPMBI KUZHH
u oOnuratHbIe Tapa3uThl. CTpoeHne
MPOCTHIX U CIIOKHBIX BUPYCOB,
peTpOBUPYCOB, OakTeprnoharos.
Kuznennwiii yuxn J{HK-coodeporcawjux
supycos, PHK-cooepaicawux supycos,
baxmepuoghacos. Oopamuast
MPAaHCKpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a0051eBaHuS YeTIOBEKA,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, comuanbHbie U
MEUITMHCKHE TIPOOIIEMBI.
buoungopmamura: unmezpayus u
ananu3 oonvuux maccugos («bigdata»)
CMPYKMYPHBIX OUOI02UHUECKUX OAHHBIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. IIpoepammupyemoie
dyukyuu 6enxos. Cnocobwvt 0ocmasku
JleKapcma.

JemMoHCcTpanumn

IToprper: . U. iBaHOBCKUI.

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTUI: BUPYC, BAPHOH, CEPJLIEBUHA,
Karcui, oopaTHasi TPAaHCKPHUIIIHS,
pPETPOBUPYCHI, OaKTepruodar, BUPYyC
uMMmyHoaeduiuTa yenoneka (B1Y),
MPUPOJHO-0YaroBble HHPEKIINH.
XapakTepu3oBaTh BUPYCHI,
pETpPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJICTOUHBIX Mapa3uTOB
MIPOKAPUOT U DYKAPHUOT.

N3narath runote3sl 3BOTOLHUOHHOTO
IIPOUCXO0KJIEHHS BUPYCOB.
OnuceIBaTh MEXaAHWU3M B3aUMOICCTBUS
BHUpYyCa U KJIETKU, MHPEKIIMOHHBIH
BUPYCHBIN ITpoLECC.
XapaxkTepu3oBaTh MEXaHU3MBbI
BEPTUKAJILHON U TOPU30HTAJILHOU
nepesaud BUPYCoB; 3a00JI€BaHUS
KUBOTHBIX U PACTCHUM, BHI3LIBAEMbIC
BUpPYCaMH.

HasbiBaTh BUpycHBIE 3a00J1€BaHus,
BCTPEUAIOIINECS Y YETIOBEKA: TPHUIII,
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Tabauuel 1 cxembl: «I 'eHeTHYECKHIA
Ko1», «Bupycb», «baktepuodarm.
IIpakTnueckas padora
«Co31aHue MOJIEIN BUPYCa»

KJICHIEBOM dHIIEPaIUT, TeNaTUT,
COVID-19, CII1A.

Coburonath npaBuiia MOBEICHUS

B OKPY’KAaIOIIEW NPUPOJIHOU Cpeae, MEP
NpOQHUIAKTUKYA PacpOCTpaHEHUs
BHUPYCHBIX 3200JIEBaHM (B TOM YHCIIE
BUY-undexiun)

Htoro

4acoB 110 TEME 9

Tema «’Ku3HeHHBIN MUK KJICTKH»

8.1

JKu3HEHHBIN UK 1
KJIETKHU

KneTounslit Uk, €ro NepuoIpl U
perymsiuus. Uatepdaza u MUTO3.
OcoOeHHOCTH TTPOIIECCOB,
MPOTEKAIOIIUX B HHTEp(a3e.
IToaroroBka KJIETKU K JICICHUIO.
IIpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y MOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI) TIEPHO,TBI
uHTepdasbl.

JleMoHcTpanuu

Ta0nuiel 1 cxeMbl: « KU3HEHHBINA IINKIT
KJIEeTKN», «MHUTO3»

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUH: KJIETOUHBIN UK, UHTEepda3a.
[lepeuncnsaTh nepUoIbl J)KU3HEHHOTO
[UKJIa KJIETKU U XapaKTePU30BaTh
MPOTEKAIOIIUE B HUX MTPOLIECCHI

8.2

MatpuuHbIil CUHTE3 2
JIHK. Xpomocomsl

Marpuunsiii cunres JJHK —
peruukanys. [[puHInnbI permkanum
JAHK: koMmuieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
AHTUIIAPAIUIENBHOCTh. MeXaHu3M

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSATUH: perTuKaus (peayTrIuKaius),
KOMIIJIEMEHTaPHOCTb,
aHTUNAPAIJIETBHOCTbD,
JIHK-nonumepasa, Tenomepa,
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permukanuu JITHK. Xpomocomst.
Crpoenune xpomocoMm. Tenomepsl U
TeroMmepasza. XpOMOCOMHBINH HAOOp
KJIETKW — KapUOTHIL. [UTIIONIHBIN U
raruiouHbIN HA0OPBI XPOMOCOM.
['omosornunsie XxpoMocoMel. [TooBbIE
XPOMOCOMBI.

JlemoHcTpanuu

Tabsuibl 1 cxeMbl: «KM3HEHHBIN ITUKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemmukamus [JHK».

Oo0opynoBaHme: CBETOBOM MUKPOCKOI,
MUKpornpenapatsl: «KMUTO3 B KJIETKaxX
KOPEIIIKA JTYKa».

JlaboparTopHasi pabora

«M3yyenne XxpoMOCOM Ha TOTOBBIX
MHUKPOIIpEnapaTax»

pEIUIMKAMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHE XpOMATHUIbI, HIEHTPOMEPA,
KApUOTHI, TAIJIOUTHBIN U TUTIIIONTHBIN
Ha0Op XpOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHHE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHLMIBI PETUTUKALIMT
JIHK u 1aBath UM conepx’aTelbHyIO
XapaKTEPUCTHUKY.

OnuchiBaTh MEXaHU3M PEILTUKAIUN
JIHK.

CxemaTtnuecku n300paxkaTtb CTPOCHUE
MeTadazHON XPOMOCOMBI.

Paznnuars XpoMOCOMBI

Ha MUKpOTpenapaTax u
MuKpodoTorpadpusx

8.3

JleneHue KIETKH —
MHTO3

Jlenenue kieTku — MuTo3. CTaguu
MHTO3a U POUCXOAIINE B HUX
npoueccsl. Tunel MuTo3a. Kapnokunes
U IUTOKUHE3. buojornueckoe
3HAUCHUE MUTO3A.

JdemMoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemmukanusa JJHK», «Muto3».

PackppiBaTh copepxanne TEPMUHOB U
MOHSATUI: MUTO3, TIpodhaza, MeTadasa,
anagasza, Tenodaza, KapUOKUHE3,
IIUTOKWHE3, BEPETCHO JICJICHUS,
MetadaszHas IIacTUHKa, 6opo3aa
JCIICHUSI.

[lepeuncnsaTe OCIEOBATENHHOCTD
CTaInii MUTO3a U OTIMCHIBAThH
MPOUCXOSIINE Ha HUX MTPOIIECCHI.
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O6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKponpenaparbl: «MHUTO3 B KJIETKaX
KOpEIIIKa JTYKa.

JlaboparopHnasi paGora

«Habmroienrne MuTo3a B KIETKax
KOHYHMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHHBaTh OCOOCHHOCTH TIPOTEKAHMSI
MHUTO3a B PACTUTEIHHBIX M JKUBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MHTO3A.

Pa3nuuate ctaguu MuTO3a

Ha MUKpOTIperapaTax u
MuKpodoTorpadpusx

8.4 | Perymsius 1 Perynsuust MUTOTHYECKOTO ITUKJIIA PackppiBath coepxanne TEPMUHOB U
YKU3HEHHOTO ITUKJIa KJeTku. [IporpammupyemMas KJIIeTOUHAsl | IOHSATHI: alloITo3, Mpoymdeparnus,
KJIETOK ruoesnp — anonTo3. g depeHunpoBKa.

Krerounoe siapo, XpOMOCOMBI, XapakTepru30BaTh PETYISAIINAIO
GbyHKIMOHATbHAS TCHOMMUKA. MUTOTHYECKOTO ITUKJIA KIETKH.
Mexanuszmol nporughepayuu, OOBACHITH OMOJIOTMYECKUM CMBICIT
ougpepenyuposku, cmapenus u eubenu | 3aporpaMMHUPOBAHHON KIIETOTHON
knemoxk. «LJugppoeas knemkay — rubeny — arnornTo3a.
ououHpopmamuveckue mooenu VYcraHaBaMBaTh B3aMMOCBS3b MEKY
@DYHKYUOHUPOBAHUS KIIeMKU. TOMEOCTa30M KIJIETOK U UX THOEIBIO
JdemoHcTpanuu
Ta0nuiel 1 cxeMbl: « KU3HEHHBINA IINKIT
KIETKN», «CTpoeHuEe XpOMOCOMY,
«Permmkanusa JITHK», «Muto3»
HToro yacoB o Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUN OPTAHU3MOB»
9.1 | Opranusm Kak eJMHOE 1 buonorunyeckoe pazHoobpaszue PackpeiBath copepkaHue TEPMUHOB U

OejIoc

OpraHu3MoOB. OI[HOKHGTO‘IHBIC,
KOJIOHUAIBHBIC, MHOT'OKJICTOYHBIC

IIOHATHN: OPraHu3M, OpraH, OpraHesuIbl,
CUCTEMA OpPraHoB, alIapar,

72




depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

OpTaHU3MBI.
Oco0eHHOCTH CTPOCHUS U
KUZHEAECATEITbHOCTU OJTHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI,
OJTHOKJIETOYHBIE BOJIOPOCIIHU, APYTUE
npoTUCThI. KolOHMANIbHBIE OPTaHU3MBI.
B3anMocBs3b 4acTelh MHOTOKJIETOYHOTO
opranu3Ma. TKaHU, OpTraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOE.
I'omeocras.

JleMoHCcTpanun

Tabauiibl U cxembl: «OTHOKIECTOUHbBIC
BOJIOpOCIN», « MHOTOKIIETOUHBIE
BOZOpOCInY, «bakTepuny,
«IIpocreitmme», «Oprasbl HBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHEee CTpOeHUE HACEKOMBIX».
OobopynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOIIpENapaThl
OJIHOKJIETOUHBIX OPTaHU3MOB; )KUBbIE
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
repOapuu pacTeHU pa3HbIX

OTJICJIOB; BIaXKHBIC MpETapaThl
YKUBOTHBIX

Q)YHKHHOHEUII)H&H CHUCTCMaA, TOMCOCTAas.

[lepeuncasiTe CTPyKTypHO-
($yHKIIMOHATBHBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOT'OKJICTOYHBIX 1 MHOTOTKAaHEBBIX
OpPTaHU3MOB.

XapakTepu3oBaTb 0COOEHHOCTH
CTPOCHHSI U )KU3HEEATEIIbHOCTH
OJTHOKJIETOYHBIX OpPTaHU3MOB,
KOJIOHUAJIBHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHHBaTh MeX 1y COO0H
OJTHOKJIETOYHBIC, KOJIOHUATIbHBIE,
MHOTOKJIETOYHbIE U MHOTOTKAHEBbIE
OpraHU3MBbl
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9.2 | TkaHu pacTeHHit Tkanu pactenuit. Turbl pacTUTENBHBIX | PackpeiBaTh copep:kaHue TEPMUHOB U
TKaHeil: 00pa3oBaTelibHasl, MOKPOBHASI, | MOHATUM: TKaHb, SIUJIEPMUC, TPOOKA,
IIPOBOAAIIAS, OCHOBHAS, KOpKa, JIyO, IpeBECHUHA, APEBECUHHbBIC
Mexannyeckas. OcoO0eHHOCTH BOJIOKHA, JTyOsSIHbIE BOJIOKHA, COCY/IbI,
CTpoeHHUsI, QYHKIIUN U PACTIONOKECHUS | KAMEHUCTBIE KIETKH.
TKaHEW B OpraHax pacTeHUM. XapaxkTepu30BaTh TUIIBI PACTUTEIBHBIX
JdemMmoHCcTpanumn TKaHel: o0pa3oBaTelibHasA, IOKPOBHAS,
TabauIe! U CXEMBI: IIPOBOASAIIAS, OCHOBHAsI, MEXaHNYECKAs;
«Tkanu pacrennit», «Oprassl NEPEYUCIIATh OCOOEHHOCTH UX CTPOEHUS
[IBETKOBBIX pacTeHUu», «KOpHEBbIE 1 BBITIOJTHSIEMBIC (PYHKIIUH
cucteMbl», «CTpoeHue credsy,
«CTpO€HHE JTUCTOBOM MIIACTUHKNY.
O0opyaoBaHme: KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOM
MHKPOCKOIT; MUKPOIIPENapaThl TKAHEH.
JlaGoparopHasi pabora
«/3yueHue TKaHel pacTeHU»

9.3 | TkaHU )KUBOTHBIX U TKaHu )KUBOTHBIX U YEJIOBEKA. THUIIBI PackpeiBaTh conepkaHue TEPMUHOB U

YCJIOBCKA

’KUBOTHBIX TKaHCH: SIIUTCIINAJIbHAA,

COCAMHUTCIIbHAA, MbIIIICUYHAA, HCPBHA.

OcobeHHoctu cTpoeHus, GyHKIUN U
pAacmoIOKEHUsl TKAHEN B OpraHax
KMBOTHBIX U Y€JIOBEKA.
JdemMoHcTpanuu

Tabmuibl u cxeMmbl: « Tkanu
KHUBOTHBIX», «CKEJIeT 4eJI0BeKay,
«[IumeBapurenpHas cucremay,

MIOHSITUI: SIUTEIINN, CEKPET,
MBIIIIEYHbIE BOJIOKHA, HEUPOH,
HEUPOTus.

XapakTepu30BaTh TKAHU KUBOTHBIX U
YyeJIOBEKa: dIUTEIaIbHasl,
COEIMHUTENIbHAS, MBIIIICYHAsI, HEPBHAS;
MIEPEYUCIIATh OCOOCHHOCTH MX CTPOCHHS
Y BBITIOJTHSIEMbIC (PYHKIIUU
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«KpoBeHocHas cucremay,
«JlpixarensHas cucreMay, «HepBHas
cucremay, «Koxa», «MpbllieyHas
CUCTEMAY.

O6opynoBanme: CBETOBOM MUKPOCKOIT;
MHUKpOTpenapaTsl TKaHEH.
JlabopaTopHasi pabora

«M3yyenne TkaHen KUBOTHBIX)»

9.4

Opranbl. CucTEMBI
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHBIC OPTaHbl PACTCHUM.
Oprassl ¥ CUCTEMBI OPTaHOB
’KUBOTHBIX U YeJIoBeKa. DyHKIINU
OpPraHoOB M CUCTEM OPTaHOB.
JlemoHCcTpanumn

Tabauue! 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHu», «KopHeBbIe
cuctembl», «CTpoeHuUe cTeOIs,
«CTpoeHue TMCTOBOM INIACTUHKI,
«CKeneT yeJoBeKay,
«ITumeBaputenbHas CUCTEMaY,
«KpoBeHOCHas cucTemay,
«JlpIxaTenbHas CUCTEMaY,
«BpiaenurensHas cucreMay, «HepBHas
CHUCTEMay, « IHJOKPUHHAS CUCTEMAY.
OobOopyaoBaHme: KUBbIE SK3EMILISIPbI
KOMHATHBIX PacTEHUI; repoapuu
pacTEeHH pa3HBIX OT/IEJIOB; CKEIETHI

PackpeiBaTh conep:kaHue TEPMUHOB U
HOHSITUIA: OpraH, KOPEHb, MOOeET,
LBETOK, IJIOJ, CEMsI, II0JIOBBIE JKEJIE3BI,
IIOJIOBBIE IIPOTOKH, KOIYJIATUBHBIE
OpraHbl, CUCTEMBI OPIaHOB.
XapakTepu3oBaTh BET€TATUBHBIE U
reHEpaTUBHbBIE OPTaHbl PACTECHU,
COMAaTUYECKUE U PEryJIITOPHBIE OPTraHbl
’KUBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
UX CTPOCHHUSI U BBITIOJIHSIEMbIE (DYHKIIMH.
YcraHaBaMBaTh B3aMMOCBSA3U MEKIY
CTPOCHHEM OPTaHOB U UX (PYHKUHAMHU.
Paznuuars BUIBI TKAHEH, OpraHbl U
CUCTEMBI OPraHOB, B TOM YUCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQXKHBIX MperapaTax, repoapusix u
MukpodoTorpadusix, TadIuIax,
MOJENIAX U MyJIsKaX

75




depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

MO3BOHOYHBIX; KOJIJICKIIUU
0€CII03BOHOYHBIX KUBOTHBIX; BIIAYKHbBIE
npernapaTsl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlaboparopHasi paGora

«W3yyeHne opraHoB IIBETKOBOTO
pacTeHus»

9.5

Ornopa Tena
OpraHu3MOB

Omnopa Tena opranu3moB. Kapkac
pacteHuid. CKeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy:XHbIi1 1 BHyTPEHHUH CKEJIET.
CrpoeHure U TUIIBI COEIMHEHUS KOCTEM.
JlemoHCcTpanumn

Tabnuitel u cxembl: «CTpoeHHE
cTebs», «CTpoeHue JTUCTOBOU
IJIACTUHKNY, « CKEJIET YeTOBEKa.
OobopynoBanme: CKeICThI
MO3BOHOYHBIX; BIXKHBIC TTPENapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJIJTFOCKOB; KOJUICKITUN
HACEKOMBIX, UTJIOKOKHUX

PackpriBath conepkaHue TEPMUHOB U
MOHSITUI: OTIOPHBIE CUCTEMBI, 000JIOUKHU
KJIETKH, PUOPHUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUN CKEIJIET, BHYTPEHHUM
CKEJIET, KOCTH (JIJTMHHBIE, KOPOTKHE,
TJIOCKKUE), COETMHEHUS KOCTEH,
HETOABWXHBIC (IIIBBI),
MOJTYTIOJIBY>KHBIE, TTOJIBHYKHBIC
(cycTaBsl), OTIEIIBI CKEIeTa
MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0CEBOU CKeJeT (M03BOHOYHUK, TPYIHAs
KJIETKA, XOp/a), 0sica KOHEYHOCTEMH,
CBOOO/IHBIE KOHEYHOCTH.

OnuceiBaTh HAPYKHBI 1 BHYTPEHHHI
CKEJIEThI ’KUBOTHBIX, CTPOCHHE U TUIIBI
COEIMHEHUS KOCTEM.

VYcraHaBiaMBaTh B3aMMOCBSI3U MEXKTY
CTPOCHHUEM OTMOPHBIX CUCTEM U UX
GyHKUUSIMU B OpTaHU3ME.
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CpaBHUBATH CTPOCHUE OMIOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmwxenue JIBr>keHue opranu3MoB. [[Brxenue PackpeiBath conep:kaHue TEPMUHOB U
OpraHU3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: MOHSATHI: IBUKEHUE, IBUTATEIIbHbBIC
aMEOOHTHOE, KI'YTUKOBOE, PECHUYHOE. | OpraHEeUIbl, IBUKEHUE TPOCTEUILINX
JIBM>KEHME MHOTOKJIETOYHBIX (amEOomHOE, KTYTUKOBOE,
pPaCTEHMI: TPOIIU3MBI U HACTUH. PECHUYHOE), IBU)KEHUE PACTEHUIM
JIBM>KEHHE MHOTOKJIETOYHBIX (Tponu3MBbl, HACTUH ), MBILIEYHBIE
YKABOTHBIX M YEJIOBEKA: MBILICYHAS CUCTEMBI (COKPATUTEIIbHBIE BOJIOKOHIIA,
cucrema. Peguexc. CkeneTHble MBIIIIBI | KOKHO-MYCKYJIBHBIH MEIIOK, CKEJICTHAS
U UX padora. MYCKYJIaTypa), CKeJIEeTHAsI MbIIIIA
JleMoHCTpanun (MBIIIIEYHOE BOJIOKHO, MUO(DHOpHUILIA),
Tabaunp! 1 cxembl: «OTHOKIETOUYHBIE | BBICIIUE JBUTATEIbHBIC IICHTPBI, paboTa
BOJIOpocany, «lIpocrenmmey, MBI (ABUTATEIbHAS, COMAaTHIECKas ),
«Ctpoenue MbIb», «MpleyHas MBIIIEYHOE YTOMJIEHUE.
CUCTEMa XapakTepu3oBaTh BUJIbI JBUKECHUS
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPTaHN3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIBI H UX
pabory.
YcraHaBaMBaTh B3aMMOCBSA3b MEKY
CTPOCHUEM ONOPHBIX CUCTEM U
IBWKEHUSIMHA OPTAaHU3MOB
9.7 | Ilutanue opraHU3MOB IIutanue oprann3mos. [lornomenue PackpsiBaTh cosiepkaHUE TEPMUHOB U

BO/JIbI, YTJICKHUCJIOT'O Ia3da u
MHWHCPAJIBbHBIX BCHOICCTB PACTCHUAMMU.
[IuTanue )KMBOTHBIX.

TMOHSITUI: IIATAHUC, TNIICBAPCHUC,
IMUOICBAPUTCIIbHBIC BAKYOJIN, KUIICYHAs
IMMOJIOCTDh, MMIICBAPUTCIIbHAA TPY6K3.,
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BHYTpHNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuieBapenue. llutanne mo3BOHOYHBIX
KUBOTHBIX. OTIEIBI
MUILEBAPUTEIBHOTO TPAKTA.
[In1eBapuTEIBHBIE KENE3bI.
[InmeBapuTenbHas CUCTEMAa YEIOBEKA.
JlemoHcTpanuu

TaGauIIbl U CXEMBI:
«KuI11€YHOIOJIOCTHBIEY,
«IInmeBapurenpHas cucteMay, «Cxema
IIATAHUS PACTEHUI.

Oo0OopyaoBaHme: )KUBbIE SIK3EMIUISPHI
KOMHATHBIX PaCTeHMIT; 000py10BaHUE
JUISL IEMOHCTpPAIMU TIOYBEHHOIO U
BO3JIyILIHOT'O IMUTaHUs PACTEHUH,
pacuierieHus KpaxMaia 1 OeJKOoB

noJj aercTBueM (pepMeHTOB

MUTIEBAPUTEIBHBINA TPAKT,
MUIIEBAPUTEHHBIC KETIC3HI,
MUTIEBAPUTEIHHBIC COKH.
XapaKkTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKIIETOYHOE
MUIIEBAPCHHUE.

Pa3znuuate Ha n300pakeHUsX (cxemax,
Ta0JIUIaX, MYJISDKAX) OTIEIbI
MUILIEBAPUTEIHHOTO TPaKTa U
MUIIEBAPUTEIBHYIO CHCTEMY YEIIOBEKA.
YcraHaBIMBaTh B3aMMOCBSI3U MEKITY
CTPOEHHEM OPTaHOB MUIIICBAPCHUS

9.8

JIpIxanue opraHu3mMoB

Jprxanue oprann3MoB. JIpixanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Juddysus ra3oB uepe3 MOBEPXHOCTh
kieTku. KokHoe apixaHue.
JlpixaTenbHasi TOBEpXHOCTh. JKabepHoe
U 1EroyHoe AbixaHue. [[prxanue
MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIOLIMOHHOE YCIIOXKHEHUE CTPOCHUS
JErKUX MTO3BOHOYHBIX JKUBOTHBIX.
JpIxarenbpHast CUCTEMA YEJIOBEKA.

PackpbiBaTh cojiep:KaHUE TEPMUHOB U
MOHATUH: AbIxaHue, TUPPy3us, KOKHOE
JIbIXaHUE, OPTaHbl JAbIXaHUS,
IbIXaTEJIbHbIC JBUKEHUS, IbIXaTEIbHbBIN
IIEHTP, NETOYHbIC 00BEMBI, KU3HECHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JbIXaHWE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOJIIOIIUOHHOE
YCII0KHEHUE CTPOECHUS JIETKUX
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MexaHu3M BEHTUISIIUU JETKUX Y ITHUIL
Y MJIEKONUTAIomuX. Perymnsus
IbIXaHus. JIpIxaTeabHble 00bEMBI.
JdeMoHCcTpaMu

Tabnuibl U cxeMbl: «/[prxaTenbHas
CHUCTEMAY.

O6opynoBanme: 000pyI0BaHKE
JUUIs1 IEMOHCTpPAIIUM OMBITOB

10 U3BMEPEHUIO KUZHEHHON EMKOCTH
JETKUX, MEXaHW3Ma JbIXaTeIbHBIX
JBIDKECHUN

MTO3BOHOYHBIX )KUBOTHBIX.
Pasznuyats Ha n300pakeHusX (cxemax,
TabJInIaxX, MyJIsKax) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTWIALIMH
JETKUX Y OTUL U MIIEKOTUTAFOIIHX.
VYcTaHaBnuMBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPraHOB JbIXaHUSA U UX
(GyHKUMSIMU B OpraHU3Me

9.9

Tpancnopr BemecTs
y OpraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTIOPT BEUIECTB Y )KUBOTHBIX.
KpoBeHoCHas cuctema 1 €€ opraHsl.
KpoBeHocHasi cuctema mo3BOHOYHBIX
JKUBOTHBIX U yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCYIbl U KpOBb. Kpyru
KpOBOOOpaIeHusl. DBOJIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI TO3BOHOYHBIX JKUBOTHBIX.
Pabota cepaia u e€ perynsiusi.
JdemoHcTpanuu

Tabauuk! 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHu», «KopHeBbIe
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TUCTOBOM MIACTUHKI,

PackpbiBath coepxanue TEPMUHOB U
MTOHSATHI: TPAHCIIOPT BEILIECTB,
TPAHCHIOPT y PACTEHUM, KPOBEHOCHAS
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIIeHHEe, KpyTu
KpOBOOOPAIIICHUS, CEPICUHBIN ITUKII,
mumpooObparienue, tumda,
TuM(paTUYECKHE COCY/IbI,
TuM(baTUYECKHE Y3JIbl, BHYTPEHHSIS
cpena opraHusma.

XapakTepu30oBaTh TPAHCIOPT BEIIECTB
y pacTeHui u 6ECI03BOHOYHBIX
YKUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaH CHUCTEMA»,
((KpOBeHOCHBIe CHUCTCMBI ITIO3BOHOYHBIX
ZKHNBOTHBIX»

Pasznuyats Ha n300paxkeHusX (cxemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUMQpaTHIECKYIO0 CUCTEMY YeIOBEeKa.
YcTaHaBnuBaTh B3aUMOCBSI3U

MEX/1y CTPOEHUEM OPTaHOB

KpOBOOOpanieHust U ux QyHKIUIMU
B OpTaHU3ME

9.10

Brigenenue y
OpraHu3MOB

Brinenenne y opranuzmoB. Beiaenenue
y pacTeHuil. Beljenenve y )KUBOTHBIX.
CoxkpatutenbHble Bakyoau. Opranbl
BbIIeNIeHNs. PUIIbTpaLIMsl, CEKPELHs U
oOpaTHOE BCachlBaHUE KaK MEXaHU3MBI
paboThl OpraHoB BbieneHUs. CBsI3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOM U
BBIJICJINTEIBHON CHCTEMaMH.
Boinenenre y no3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [louku. CTpoeHue u
(GyHKUIHOHUPOBaHUE HEPPOHA.
OOpa3oBaHuE MOYH Yy YETIOBEKA.
JdemoHcTpanuu

Tabauib! 1 cxeMbl: «BeiaenureabpHas
CUCTEMAY

PackpriBaTh cogepxaHue TEPMUHOB U
MOHSATUM: BBIICJIICHUE, TyTTallUSI,
JMCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
W3BUTHIC KaHAJIBI[bI, 3BE31UATHIC
KJIETKH, BBIACIUTEbHBIE TPYOOUKH,
MaJILITUTUEBBI COCY/IbI, IOYKH,
MOYETOYHHUK, MOYEBOH IMy3bIPb,
HedpoH, Moya.

XapakTepu3oBaTh MPOIECC BhIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznuuate Ha U300pakeHUX (CXeMax,
Ta0IUIaX, MYJISKaxX ) BBIICIUTEIbHYIO
CUCTEMY YE€JIOBEKA.

OnuceIBaTh MEXaHU3M
GyHKIIMOHUPOBaHUS HEPPOHA; TIPOIECC
00pa3oBaHUsI MOYH.

YcraHaBiIMBaTh B3aMMOCBSI3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUS U UX QYHKITUSIMHU

B OpraHu3Me
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9.11 | 3ammTa y OpraHu3MoOB 3amnmTa y Oprannu3MoB. 3alura PackpwiBaTh copepkaHue TEPMUHOB U
Yy OAHOKJIETOYHBIX OpraHu3MoB. CIIOpsl | MOHSATHUM: Karicyia, 3HA0CIOpa, IIUCTa,
OaKTepHil U UCTHI MPOCTEHIITHX. KYTHKYJIa, CPEJICTBA MAaCCUBHOM
3amuTa y MHOTOKJIETOYHBIX PACTECHUM. | 3al[UTHI, CPEACTBA XUMUIECKOU
Kyrtukyna. CpencrBa macCUBHOM U 3aIUTHI, KOKHBIE TTIOKPOBHI,
XUMHUUYECKOU 3auThl. ODUTOHIIUIBI. MMMYHHUTET, UMMYHHas CUCTEMA,
3ammTa y MHOTOKJIETOUYHBIX AHTUTEH, aHTUTEJIO.
KUBOTHBIX. [TOKpOBBI U UX XapakTepu30BaTh BUJIbI 3aLTUTHI
MIPOU3BOJIHBIC. 3AIUTA OPTaHU3Ma Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
ot 6one3neil. UMmyHHas cucrema OpPTraHU3MOB.
yenoBeka. KneTtounslii 1 rymopasibHblii | OMUCHIBATH CTPOSHUE KOMKHBIX
UMMYHHUTET. BpoX1EHHBIN 1 MMOKPOBOB U UX MPOU3BOJAHBIX.
MPUOOPETEHHBIN crienuduaecKuit Paznmuuate Ha n300pakeHUsIX (cxemax,
UMMYHUTET. Teopus KIOHAIBHO- TabnuIax, MyJIsKax ) OpraHbl
cesiektuBHOTO UMMyHHTeTa ([1. Dpnux, | UMMYHHOU CHCTEMBI YeJIOBEKa.
®.M. bepner, C. Toneraga). YcranaBnuBaTh B3aUMOCBSI3U MEXKITY
BocnanutenbHbie OTBETH OPTaHU3MOB. | CTPOCHUEM OPTraHOB 3alTUTHI U UX
Ponb BpoKIEHHOTO UMMYHHUTETA GyHKIHSIME B OpraHU3Me
B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUM.
JleMoHcTpanuu
Tabnuiwl U cxeMbl: «Koxkay,
«Ummynurter», «CTpoeHue cTedmsy,
«CTpoeHue JIMCTOBOU MIACTUHKI

9.12 | PazapaxumocTb PazapaxumMocTh U perynsuus PackpeiBaTh conep:kaHue TEPMUHOB U

U PETYJISIHS
y OpraHu3MOB

y Opranu3moB. Pa3apaxumMoctsb
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. Pazipa)xumocTs U perysiuus

MOHSTUH: Pa3IPAKUMOCTh, PETYIISITHS,
TaKCHCHI, POCTOBBIC BEIIIECTBA
(ayKcHHBI), HEpBHAsl CUCTEMA,

81




depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

y pacTeHuii. POCTOBBIE BelECTBA U UX
3HAYCHHUE.

Hepsnas cucrema u pedaekropHas
peryisiuus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIIbl. DBOJIIOLMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OT/IEIIbI
TOJIOBHOT'O MO3T'a MTO3BOHOYHBIX
XKUBOTHBIX. Pedexc u pednexropras
nyra. be3ycioBHbBIE U YCIOBHBIE
pediekchl.

['ymopaisibHast peryasuus u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yenoBeka. JKenes3bl S3HTOKpUHHOM
CUCTEMBI U UX TOPMOHBI. [lericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHIAOKPUHHOM cHucTeM. [ nnoramamo-
runodu3apHasi CuCTeMa.
JlemoHCcTpanumn

IToprper: U. I1. I1aBinos.

Tabauue! u cxeMbl: «CTpoeHue
ruApb», «CTpoeHue iaHapum»,
«BHyTpeHHEE CTpOEHUE JI0KIEBOTO
yepBs», «HepBHas cuctema peioy,
«HepBHas cucrema JIrymkn»,
«HepsHas cuctema
IIpeCMBIKarOIuxcsa», «HepBHas

pedaexkTopHas peryasnus, pediekc,
peduekTopHas 1yra, NepeJHui Mo3r,
IIPOMEKYTOUYHBINA MO3T, CPETHUM MO3T,
MO3K€4OK, IPOAOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
ryMOpaJIbHAsl pEryJIsiius, FOPMOHBI,
SHJOKPHHHASI CUCTEMA, TUIIOTAJIAMO-
runo@u3apHasi CuCTeEMa.
XapakTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPraHNU3MOB H
pedIIEeKTOPHYIO pETyIsIIUI0

y dKUBOTHBIX.

Paznmuuate Ha n300pakeHUsIX (cxemax,
TabJIMLaX, MYyJIsSKaX) HEPBHYIO CUCTEMY
U €€ OTIeNbl; OT/EJIbl TOJIOBHOTO MO3Tra
ITO3BOHOYHBIX )KHBOTHBIX.

OnuceIBaTh TyMOPAJIBHYIO PETYJISLIMIO
y ’KUBOTHBIX.

Pa3znnuate Ha n300pakeHusX (cxemax,
TabJIMIaX, MyJIsSKaxX) YHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
HazsbiBaTsb xkese3bl 9HIOKPUHHON
CHCTEMBI YeJIOBEKA U BbIpabaThIBacMble
UMU TOPMOHBI.

OnuceIBaTh 1€MCTBUE TOPMOHOB.
VYcTaHaBnuMBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPraHOB HEPBHOU U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTIUTAIOMUX», «HepBHas cuctema
YeJI0BEKa», « JHJOKPUHHAS CUCTEMAY,
«Pedmexcy.

OobOopyaoBanme: MOJEIN TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX

SHAOKPUHHON CUCTEM U UX PYHKIUSIMU
B OpraHU3Me.

XapakTepu30BaTh IBOJIOLMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Hroro yacoB no teme 17
10. | Tema «PASMHOXXEHHUE U PA3BBUTHUE OPI'TAHU3MOB»
10.1 | ®opmbl pa3MHOKECHHS 1 dopMbI pa3MHOKEHHUST OPTaHU3MOB: PackppiBath copepkaHne TEPMHUHOB H
OpraHu3MOB Oecnosioe (BKJIFOYasi BEreTaTUBHOE) U MIOHSATHUM: pa3MHOYKEHHUE, IIPOCTOE

mosioBoe. Buasr 0ecrionoro
Pa3MHOXXEHUS: IOYKOBaHUE,
criopyJsinus, pparMeHTamus,
KJIOHUPOBAHHUE.

JlemoHCcTpanumn

Tabanib! 1 cxeMbl: «BeretatuBHoe
pa3sMHOXeHue», « Tumbl 6ecrnoaoro
Pa3MHOKEHU», «PazMHOXKeHUE
XJIAaMHJIOMOHAIBI», «Pa3MHOKEHHE

OBIJICHBI», «Pa3MHOXeHME TruapbD

JeNieHue, TOYKOBAHHE, CIIOPYIISIIN,
BEreTaTUBHOE Pa3MHOXKEHHE,
dbparmeHTaIys, KIOHUPOBAHHE, TAMETHI,
criepMaTo3ou/i (CriepMuid), sleKIeTka,
3UroTa, KOHbIOT ALK

[lepeuncnarb 0COOEHHOCTH OECTIOIOro
¥ TI0JIOBOTO Pa3MHOXKEHHUSI OPTaHU3MOB.
XapakTepu3oBaTh CyIHOCTb U (HOPMBI
0ecrnoioro pa3sMHOKEHHSI OPraHU3MOB;
OHoIorHuecKoe 3HaueHue OecroIoro
pPa3MHOKEHUS.

Paznuyate cniopy kak
CHELMATU3UPOBAHHYIO KIIETKY,
npeIHa3HaYeHHYIO I OECTIOIoro
Pa3MHOKEHUS, U CIIOPbI OAKTEpHUid.
OOBACHATH NPENMYILECTBA I0JIOBOIO
pa3MHOKEHUs HaJl OECTIONbIM.
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PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJIEKIIUU U CEIILCKOM XO35MCTBE

10.2

[losoBoe
Pa3MHOXEHHUE.
Meiio3s

[TonoBoe pasmuoxenue. [looBeie
KJIETKH, UM raMeThl. Metio3. Ctagun
Mmeno3a. [loBenenune xpomocom

B Mero3e. Kpoccunronep.
buosoruueckuii cMbIca Meiio3a U
MOJIOBOTO Mporecca. Meio3 u ero
MECTO B )KU3HCHHOM IIUKJIC
OpPraHUu3MOB.

JleMoHCcTpanun

Tabmmiel 1 cxembl: «Meno3y,
«XPpOMOCOMBI»

PackpbiBaTh copepxaHre TEPMUHOB U
MOHATUH: Mel03, OMBAJICHTHI,
KPOCCHUHT'OBEp, UHTEPKUHE3,
HE3aBUCHUMOE paclpe/ICICHNUE;
KPOCCUHTOBEP.

PazanyaTh Ha M300pakeHUsIX (CXeMax,
Ta0JIUIIax ) 1 MUKpOTIpenapaTax 3peiible
TIOJIOBBIC KJIETKH MJICKOIIUTAIOIINX U
OpraHbl pa3MHOKEHHUS BBICHINX
pacTeHUN.

PackpeiBaTh CyniHOCTh M€1i03a,
XapaKTEPU30BaTh €0 OT/ICJIbHBIE
CTaJINM.

OnpenensaTe MECTO Mei03a

B 'KU3HEHHBIX IUKJIAX PA3JIMUHBIX
OpTaHU3MOB.

OOBACHITH OMOJIOTUYECKUM CMBICIT
KPOCCHUHTOBEpa, OMUCHIBATH €T0
MEXaHHU3M.

CpaBHHMBATH MEWO3 C MUTO30M;
paziauyaTh OTJEIbHBIC UX CTAIUU

Ha MUKpOIIpeIapaTax u H300paKeHUIX
(cxemax, TabnuIax).

PackpbIBaTh 3BOTIOLIMOHHOE 3HAUEHUE
MOJIOBOT'O Pa3MHOXKEHUSI OPraHU3MOB
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10.3 | 'ameTorenes. [Ipen3apossiiieBoe pa3BUTHE. PackpwiBaTh copepkaHue TEPMUHOB U
Oo6pazoBaHue u ["ameTorenes y ;kuBoTHbIX. [lo70BBIE MOHSTUI: TaMETOTEeHE3, ClIEPMATOreHE3,
pa3BUTHUE TTOJIOBBIX *kene3bl. OOpa3oBaHuE U pa3BUTHUE OOT€HE3, CEMEHHUKHU, SUYHUKU,
KJIETOK MOJIOBBIX KJIETOK. CriepMaToreHes u CIIEpPMaTOTrOHHH, CIIEPMATOIUTHI,

ooreHe3. CTpoeHHUE MOJIOBBIX KJIETOK. CIIEpMATHU/IbI, CIEPMATO30U/IbI,
Omo10TBOpEHNE U AMOPHUOHATIFHOE OOTOHUU, OOLIUTHI, TOJISIPHBIC TEJIbIIA,
pa3BuUTHE )XUBOTHBIX. CIIOCOOBI AULIEKIETKA, AKPOCOMa.
OTUIOJIOTBOPEHUS: HAPYKHOE, [lepeuncnsaTh cTaguu raMETOTeHE3a
BHyTpeHHee. [lapTeHorenes. Y )KUBOTHBIX.

JlemoHcTpanuu OnuceIBaTh NPOIIECC TAMETOTCHE3A U
Tabuuiiel U cxembl: «I'ameToreHnesy, €ro Mepuobl, CTPOECHUE MOJOBBIX
«CTpoeHue SUIEKIETKH U KJIETOK.

CIIEpPMAaTO30U/1a». Paznmuuate ocoOeHHOCTH
O6opynoBaHme: CBETOBOM MUKPOCKOIT; | CIIEpMATOr€HE3a U OOT€HE3A.
MUKPOTIpEapaThl SUIEKIECTOK U OnuceIBaTh NPOLIECCHl OCEMEHEHUS U
CIIEpPMAaTO30U/IOB. OTUIOJIOTBOPEHUSI, Pa3HbIC BApUAHTHI
JlaboparopHasi padora «3yueHue [MapTEHOTEeHE3a

CTPOCHHUSI TIOJIOBBIX KJIETOK HA TOTOBBIX

MUKpOIpenaparax»

10.4 | UnauBuayasibHOE NHnuBuayanbHOE pa3BUTHE PackpeiBath copepkaHue TEPMUHOB U
pa3BUTHE OpraHu3MoB (OHTOTEHE3). MOHSATH: OILIOJOTBOPEHUE, 3UTOTA,
OpraHU3MOB — DOMOpUOJIOTHS — HayKa O Pa3BUTUU Oyactomep, aKpOCOMHas peaKIus,
OHTOT€HE3 opraHu3MoB. Mopgoeenes — 00Ha MPOHYKJIEYC, TAPTEHOT€HE3,

U3 2a6HbIX NPOOAEM IMOPUOTOSUM.
Konyenyus mopghocenos u mooenu
mopgoeenesa. Ctanuu >MOpUOTEeHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYILIKH).

aMOpHOTEeHE3, ApobdiieHne, Oractyna,
MOpYJIa, racTpyia, Heupyna,
OpraHOTeHEe3, IKTOJEpPMa, ME3OJEPMA,
SHTOJEPMA, 11eJIOM, HEpBHAsI TPYOKa,
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Hpobnenue. Tumsl gpodrieHusl.
Jlemepmunuposanroe u
HeOepMUHUPOBAHHOe Opob.eHue.
bracmyna, mune 6nacmyn.
Ocob6enHocTy ApOoOICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKU (TacTpynsiuus). 3akiiaika
OpPraHOB U TKaHEW W3 3apOJBIIIEBBIX
JMCTKOB. B3anMHoe BiusiHUE YacTen
Pa3BUBAIOLLIETOCS 3apOJbIIIA
(aMOpHOHaNIbHAS UHAYKIUS ). 3aKiIaiKa
IJIaHa CTPOCHUS dKUBOTHOTO KaK
pe3yabTaT UEPAPXUYECKUX
B3aMOJIENCTBUN reHOB. Bimsgaue
Ha YMOPUOHATBFHOE PAa3BUTHE
pPa3ITUYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpenbl.

JdemoHcTpanuu

[Toptper: X. [lInemaH.

Tabnuiibl u cxembl: «OCHOBHBIE CTaIUU
OHTOTEHE3a.

OobopynoBanne: mojienb «L{uki
Pa3BUTHUS JIATYIIIKK

X0opaa, KulieuHas Tpyoka.
Omnpenenstb SMOPUOHAIIBHBIN TEPHO]
pa3BUTHUS OpraHU3Ma U OMUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
npoOJeHus — 00pa3oBaHUE
OJTHOCIIOMHOTO 3apOo/bIIia — OJI1aCTyIIbI;
3aBHCUMOCTH X0/1a APOOJICHUS

OT KOJINYECTBA JKEJITKA B THLEKIIETKE;
racTpyJsIUIO U OPTaHOTEHE3.
OOBsICHATH ATanbl JudPepeHInPOBKH
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIALHIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEPMUHAIIIIO H SMOPHOHAIBHYIO
WHAYKIIWIO; TCHETHYECKUN KOHTPOITh
pa3BUTHS.

OO60CHOBBIBATH BPEIHOE BO3/ICHCTBHE
TabauHOTO JIbIMa U aJKOTO0JI Ha X0
AMOPHUOHATBHOTO U
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS
OpraHusma uyesjaoBeka

105

Pocr u pazButue
YKUBOTHBIX

PocT u pa3BuTHE KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[Tpsimoe 1 HempsiMoe pa3BUTHE.
PasButne ¢ meramopdozom

PackpbiBaTh conepxanne TEPMUHOB U
MOHSTHUI: OHTOTCHE3,
MOCTAMOPHOHAIBLHOE Pa3BUTHE,
MeTtamop(do3, TUUYKMHKA, POCT, CTapEHHUE,
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y O€CIIO3BOHOYHBIX Y TO3BOHOYHBIX
’KUBOTHBIX. buonornyeckoe 3HaueHUE
MPSAMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B rpupoe. Tumsl
pocTa )KUBOTHBIX. PAaKTOPHI pETYIISIUN
poCTa )KMBOTHBIX U yenoBeka. Ctaauu
MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4yesoBeka. [leprobl
OHTOTE€HE3a YenoBeka. CrapeHue u
CMEPTh KaK OMOJIOTMYECKUE MPOIECCHI.
JleMmoHcTpanuu

Ta6nuiel u cxemsl: «IIpsmoe u
HenpsiMoe pa3BuTue», «Paszpurue
MaMCKOro XyKa», «PazButue capanumny,
«Pa3BuUTHE JIATYLIKI.

IIpakTnueckasi padora

«BBIsIBICHNE TPU3HAKOB CXOCTBA
3apO/IbIIIEN TO3BOHOYHBIX KUBOTHBIX)

CMEPTb.

XapakTepu30oBaTh TOCTIMOPHUOHAIBHBIN
NEePHOJT PA3BUTHSI OPTaHU3Ma U €T0
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh MPSIMOE pa3BUTHUE U
€ro NEPUO/IbI.

N3narate conepxanue TeOpuit
CTapeHUs OPTaHU3MOB.

OOBIICHATH OMOJIOTUYECKHUI CMBICTT
pa3BUTHS ¢ MeTamMop(dho30M

10.6

PasMHOXeHue u
pa3BUTHUE PACTECHUN

Pa3zmHOkeHHe U pa3BUTHE PACTCHUM.
["amerodur u ciopodut. Meiios

B )KU3HEHHOM LIMKJIE PACTCHUM.
OO6pazoBaHue criop B IIpoliecce Meiiosa.
I'amerorenes y pacteHui.
OI1U10I0TBOPEHUE U PA3BUTHE
PACTUTENIBHBIX OPraHU3MOB. J[BOiHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OO6pa3oBaHue U Pa3BUTHE

PackpbIBaTh copepxaHue TEPMUHOB U
MOHATUH: TameToduT, criopodur,
aHTEPUJINN, APXETOHHUH, 3apPOCTOK,
Meracnopa, 3apObIIIEBbI MEIIOK,
CUHEPTU/bI, AaHTUIIOABI, MUKPOCIIOPA,
MBUIBIEBOE 3€PHO, IBOMHOE
OIUIOZIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOu#, Meprobl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
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CEMCHU.
MexaHu3MBbl peryisiiui OHTOT€HE3A
Yy pacTeHUM U KUBOTHBIX.
JleMoHCTpanun

[optper: C. I'. HaBamuH.
Tabnuiel B cxeMbl: «/[BoliHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHuin», «CTpoeHne ceMsH
OJIHOJIOJIbHBIX U JIBYJIOJbHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOU KanmycTbD», «/KU3HEHHBIN
UK MXa», «KW3HEHHBIN UK
ManopOTHUKAY, <« KU3HEHHBIN UK
COCHBI».

JlaboparTopHasi pabora

«CTpoeHune OpraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepHu30BaTh 0COOCHHOCTH
0€cII0JIOr0 U II0JIOBOTO PA3MHOXKEHUS
LIBETKOBBIX PACTCHUM.

Boiaensite 0coOOEHHOCTH MPOTEKAHUS

raMCTOrcHe3a y IBCTKOBBIX paCTeHHﬁ.

OnwuceIBaTh IpOLECC JBOMHOTO
OILIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHuil U OOBSICHATH €T0
MPEUMYILECTBA 10 CPABHEHUIO

C OIJIOJIOTBOPEHHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

HTtoro yacos no Teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucropus ctanoBnenus | 1 HcTopust CTaHOBIIEHUS U PA3BUTHS PackpeiBaTh conepxkaHue TEPMUHOB U

Y Pa3BUTUS TEHETUKHU
KAaK HayKH

IeHETHUKH KakK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.

Ponb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTHHU I'€HETUKHU. PabOTHI

H.K. Konsuosa, H.1. BaBuiosna,

A.H. benozepckoro, I'.Jl. Kapneuenko,

MOHSTUM: TeHETHKA, I'CH.
JleMOHCTpUPOBATH 3HAHUSI UCTOPUU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHUS TEHETUKU KAK HAYKHU
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JleMoHCTpanun

[Toptpersl: I'. Menaens,

I'. le ®pus, T. Mopran,

H. K. Konrsuos, H. 1. BaBuios,

A. H. benosepckuii,

I'. 1. Kapnieuenko,

1O. A. ®ununyeHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIE TTOHATHUS U
CHUMBOJIBI T€HETUKH

OCHOBHbBIE T€HETUYECKHUE TTOHATHS U
CUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBHI,
aJIeJIbHbIEC TE€HBI, AIbTEPHATUBHbBIC
MpU3HAKU, TOMUHAHTHBINA U
pElLeCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTepO3UroTa, YNCTask TUHUS, TUOPHUIBI,
reHoTuM, ¢peHoTur. OCHOBHBIE METOIbI
TE€HETUKHU: THOPUI0JIOTUYECKUH,
LUATOJIOTUYECKUH, MOJIEKYJISIPHO-
TCHETUYECKUU.

JdemMoHcTpanuu

Tabauiibl: «MeTo bl TEHETUKNY,
«CXeMbl CKpeLIMBaAHUS».
JlaGopaTopHasi pabora

«JIpo3odrira kak 00BEKT TEHETHICCKHIX
WCCIIEIOBAHUIN

PackpeiBaTh conep:kanue TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HAaCJICJOBAaHUE, U3MEHUYHUBOCTD,
TeHOTHI, (PEHOTHI, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIENbHBIE T€HBI (aJU1EIN),
aJbTEPHATUBHBIC IIPU3HAKH,
rOMO3UI0Ta, FT€TEPO3Ur0Ta,
JOMUHAHTHBIN IPU3HAK, PELIECCUBHBIN
NpU3HAK, YUCTasl TUHUS, TUOPHIBI.
ITonp30BaTHCA T€HETUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUTS 3AIIACH CXEM CKPEILMBAHHUS

Hroro yacos no treme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
12.1 | 3akOHOMEPHOCTH 2 MoHorudpuiHOE CKpeIlIMBaHUE. PackpriBaTh conepxkaHue TEPMUHOB U
HacleI0BaHUs ITepBriit 3ak0H MeHnaens — 3aKOH MOHSATHUI: MOHOTHOPHTHOE
MPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKPEIIMBAHUE, YUCTOTA TAMET,
MounorubpuaHoe nokoJjeHusd. [IpaBuiio TOMUHUpPOBaHUS. | JOMUHHUPOBAHUE, PACIICTIIICHUE
CKpeIlBaHuE Bropoi 3akoH Menaens — 3aKkoH MIPU3HAKOB.
pacIleIICHNs] IPU3HAKOB. OnuceiBaTh onbITH I'. MeHens
[{uTonornyecknue OCHOBBI 10 M3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHIHOTO CKPEIIUBAHUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['MnoTe3a YuCTOTHI raMeT. [IpuBOIUTH POPMYITUPOBKH MEPBOTO U
JlemoHcTpanuu BTOpOro 3aKoHOB ['. Menpens (3akoHa
IToptper: I'. Mennens. eIMHO00pa3usi THOPUIOB MEPBOTO
Tab6uuiibl u cxembl: «IlepBblit U BTOPOI | TOKOJICHHS, 3aKOH PacIleIICHUs
3aKOHBI MeHaens. MIPU3HAKOB) U OOBSICHATH UX
Oob6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBBI.
JUUIsL JEMOHCTPAIMU 3aKOHOB CocTaBisiTh CXeMbl MOHOTHUOPHUIHOTO
eanHo00pa3usi THOPUJIOB TIEPBOTO CKpEILUBAHUSA U PEIIaTh TEHETHYECKUE
MTOKOJICHHSI ¥ PaCIICIIICHUS PU3HAKOB; | 33J]a4l HA MOHOTHOPUAHOE
CBETOBOM MUKPOCKOII, MUKpOIIpENapaT: | CKpEIUBaHUE
«JIpozodumay.
IIpakTnueckas padora «3yuenue
Pe3yJabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA Y JIPO30(PHITBI»
12.2 | Ananusupyroiiee 1 AHaIM3UpYIOLIEe CKPEUTUBAHUE. PackpwiBath copepkaHue TEPMUHOB U
CKpELIUBaHUE. IIpoMeKyTOUHBIN XapaKTep MOHSTUI: aHAJIM3UPYIOLIEE
Henonnoe HacienoBanus. Pacmennenue CKPEIIMBAHUE, HETIOJIHOE
JTOMUHHUPOBAHHE IIPU3HAKOB [IPU HEMTOJTHOM JOMUHUPOBAaHUE, KOJJOMUHUPOBAHUE.
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JTOMUHHAPOBAHUH.

JleMoHCTpanun

TabyUIIBl ¥ CXEMBL: « AHATTU3UPYIOIICE
cKpeniuBanuey, «Hemonnoe

CocTaBiATh CXeMbl aHAIU3UPYIOIIETO
CKPEILMBAHUSA U PEIIaTh TCHETUYECKUE
3aJ]auM Ha aHAJIM3UPYIOIIee
CKPEILMBAHNE U HETIOJIHOE

JIOMUHUPOBAHUEY JOMUHUPOBAHUE
12.3 | IurudpunHoe Jurubpunnoe ckpemmBanue. Tpetuit | PackpeiBaTh coepkaHne TEPMUHOB U
CKpEIIMBAHUE 3aKOH MeHJiensl — 3aKOH He3aBUCUMOTO | TIOHATUM: TUTUOPUIHOE CKPEIIUBAHNUE,
HaCJIEJOBAaHUS IPU3HAKOB. (EeHOTUITUYECKUI paJiuKal.
[uTomornyeckrue OCHOBBI OnuceiBaTh onbITH ['. MeHens o
JTUTHOPUTHOTO CKPEITUBAHUS. M3YYEHHIO HACIIEIOBAHMS ABYX Iap
JleMoHCTpanun IIPU3HAKOB Y TOPOXa ITOCEBHOTO.
[Toptper: I'. Mennaens. [TpuBoauTH POPMYIUPOBKY TPETHETO
Tabauiiel u cxembl: «TpeTuii 3akoH 3akoHa I'. Menpens (3akoHa
Menpaens». HE3aBUCHUMOTO HACJIEOBAHUS
OobopyaoBanmne: MOJIEIb MPU3HAKOB) U OOBSICHSTH €T0
JUIS1 IEMOHCTPALIMK 3aKOHA [UTOJIOTUYECKUE OCHOBHI.
HE3aBUCUMOTO HACJIEIOBAHUS [IpumeHaTh MaTEMAaTUUYECKUIN PACUET C
MPU3HAKOB; CBETOBOW MUKPOCKOIT; MOMOIIIBI0 (PEHOTUITMYECKOTO paiuKaia
MuKpornpenapar «Jpo3zoduinay. Y METO/1a IEPEMHOXKEHUS BEPOSITHOCTEN
IIpakTnueckasi pabora BAPUAHTOB PACIICTICHUS] TPU3HAKOB Y
«3y4yenue pe3yabTaToB MMOTOMKOB 110 (DEHOTUITY ¥ TCHOTHITY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocTaBisiTh CXeMbI JUTUOPUITHOTO
y IpO30QHITBI» CKpCILUBAHUA U pelIaTh FTE€HETUYECKUE
3a/1a4M Ha JUTHOPUIHOE CKPEIIUBAHUE
12.4 | CuerieHHOE CuenyieHHOE Hacjie0BaHUE MPU3HAKOB. | PackpbIBaTh cojiepKaHUe TEPMUHOB U
HACJIEI0BaHUE Pa6otsr T. Moprana. CrierieHHOe MOHSITUI: CLIETJIEHHOE HACJIEI0BAHNUE,
MIPU3HAKOB. HAaCJIEJOBAaHUE T€HOB, HAPYILICHUE HapylIeHUs CUEIUICHHS T€HOB,
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XpoMocoMHasi Teopus
HACJIEICTBEHHOCTHU

CUEIJICHUS] MEXIYy TeHaMHU.
XpoMOCOMHas1 TEOpUs
HACJIEICTBEHHOCTH.
JdeMoHCcTpaMu

[Toptper: T. Mopras.

Tabauuk! u cxembl: «ClieryieHHOe
HaCJIeI0BAHHE MMPU3HAKOB

y Ip030(UITBDY.

OobopynoBanme: MOJEb

JUISL IEMOHCTPALINH CLIETIIIEHHOTO
HACJIEI0BAHUSI IPU3HAKOB.

KPOCCHHIOBEp, PEKOMOMHALINS T€HOB,
IeHETUYECKUE KapThl, MOPTraHU/A.
[IpuBoAUTH (POPMYIHPOBKH 3aKOHOB
Moprasna (3akoHa CLEINIEHHOTO
HACJIEI0BAHMSI T€HOB U 3aKOHA
HapyILIEHUs CUEIIJICHUS] MEX/1y TeHaMu )
U OOBSICHATH UX LIUTOJIOTMYECKUE
OCHOBBI.

IlepeunciaATb OCHOBHBIE IIOJIOKEHUS
XPOMOCOMHOU TEOPUU
HACJICICTBEHHOCTH.

Pewiars reneTudeckue 3aaauu

Ha CLEIUJICHHOE HACIEN0BAHUE T€HOB U
HapylIeHUE CUEIJICHUS MEXIY N'€HaMHU

125

['eneTuka nmosa

I'enernka nosia. XpoMOCOMHBIN
MEXAaHU3M ONPEAECITICHUS T0Ia.
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMEI.
['omoramMeTHbIi U TETEPOTaMETHBIN
non. ['eHeTnyeckas cTpykrypa
TMOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CLIETIJIEHHBIX C TIOJIOM.
JeMoHcTpanuu

TaOymibel U cxembl: «I eHeTHKa 1moJiay,
«Kapuotun uenosekay, «Kapuotun
Tpo30d by, «KapuoTHm NTUIIHD)

PackpsiBaTh conepxanne TEPMUHOB U
MOHSITUI: AyTOCOMBI, MOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTeporaMeTHBIN MOJI.

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
ONPENIEIICHHS TI0JIa Y OPraHU3MOB.
[TIpuBOAUTE TPUMEPHI HACIIETOBAHUS
MPU3HAKOB, CIIEMIJIEHHBIX C TIOJIOM.
CocCTaBIIITh CXEMBI CKPELIMBAHUS U
pelIaTh TEHETUYECKUE 3a/1a4M Ha
HACJIEJOBAHUE NMPU3HAKOB, CLIETIIIEHHBIX
C TIOJIOM.
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[TpuBOAMTH IPUMEPHI TCHETHYECKHIX
3a0oJieBaHUH U 1e(DEKTOB

y OpPTaHU3MOB, CBSI3aHHBIX C ITOJIOBBIMU
XPOMOCOMaMH

12.6 | I'enoTun kak
[IEJIOCTHAS CUCTEMA

I'eHOTHI KaK II€IOCTHAs CUCTEMA.
[IneroTponus — MHOKECTBEHHOE
JEUCTBHUE reHa. MHOXEeCTBEHHBIN
ajuienm3M. B3anmonelicteue
HEaJJICJIbHBIX T'CHOB.
KommiemeHTapHOCTB. DnIncTas.
[Tonumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKke (PU3UOJIOTHICCKHX MPOIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKITUA.
['eneTnyeckue MEXaHU3MBbI
CHUMOHOIreHe3a, MEXaHU3MBbI
B3aUMOJCHUCTBUA «XO35IMH — MMAPA3UT
U «XO3SIMH — MUKPOOHOM).
['eneTnyeckure acrieKThl KOHTPOJIA U
W3MEHEHMS HACJICACTBEHHOM
nH(pOpMAITHU B TIOKOJICHUSIX KIETOK

Y OPraHU3MOB.

JdemMoHcTpanuu

Tabuuibl U cxeMbl: «MHOKECTBEHHBIN
aJIenn3my»; « B3anMoielicTBHE reHOBY

PackpsiBaTh conepxaHne TEPMUHOB U
MMOHSATUI: MHOKECTBEHHOE JEeHCTBHE
reHa (ruieiorponus),
KOMILJIEMEHTAPHOCTb, ITACTA3,
MOJIMMEPHSL.

Omnpenensate GOpMbI B3aUMOICHCTBUS
aJJICJIbHBIX U HeaJIeJIbHLIX T'CHOB.
[TpuBOAUTH TTPUMEPHI TIIICUOTPOTTHOTO
JIICUCTBHUS I'€HOB.

Pemartn reneTndeckue 3aga4u

Ha B3aMMO/JICHCTBHE HEAJICIbHBIX
TeHOB

Hroro yacos no treme

10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTID)

13.1 | '3MeH4YHBOCTH 1 B3aumopeiicTBue reHoTUna U Cpeibl PackpriBaTh conepikanne TEpPMUHOB U
npu3HaKoB. Busr npu (popmMupoBaHUM (PEeHOTHUIIA. NOHSITUN: U3MEHUYUBOCTb,
U3MEHYUBOCTU M3MeHYnBOCTH TPU3HAKOB. HEHACJIeJICTBEHHAs! U3MEHUYHUBOCTD,

KauecTBeHHBIE U KOJIMUECTBEHHBIE HaCJIe/ICTBEHHAsI U3MEHYHBOCTb.
npu3HaKu. Buasl ”3MEeHYMBOCTH: CpaBHUBATh HEHACIIEICTBEHHYIO
HEHACJICJICTBEHHAS U HACJICICTBEHHAS. | H3MEHYMBOCTE C HACIICACTBEHHOM.
JleMOHCTpauuu [TpuBOIUTH IPUMEPHI KAUECTBEHHBIX U
Tabauib! 1 cxembl: «Busl KOJIMYECTBEHHBIX MPU3HAKOB
U3MEHYUBOCTIY. OpPIraHMU3MOB, MTPOSIBICHUIN
OGopynoBanme: ;KuBbIE U TEPOAPHBIE | Y OPraHU3MOB HEHACIIEACTBEHHOMN 1
IK3EMIUTSIPHl KOMHATHBIX PACTCHUI; HACJIECTBEHHONW U3MEHYMBOCTH
pucyHku (poTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMH BHJIaMU U3MEHUYMBOCTH

13.2 | MonudukarmonHas 2 MonudukannonHas 3MEHYUBOCTb. PackpeiBath copepxaHue TEPMUHOB U
U3MEHYMBOCTD Pounb cpenst B popmupoBaHum MOHSITHIA: MOAU(DHUKAITMOHHAS, WIH

MOAU(PUKAIIMOHHON N3MEHUNBOCTH.
Hopwma peakuyu npusHaka.
BapuannoHnHbi ps1 U BapualiOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MO (DUKAIIMOHHOW U3MEHUYUBOCTH.
JemoHcTpanuu

TaGuuIbl ¥ CXEMBI:
«MoaudukarmoHHas U3MEHUUBOCTHY.
OO0opynoBanme: XKUBbIE U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUN;
pucyHku (poTtorpadun) )KUBOTHBIX

(deHoTunuyeckas, I3MEHYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAs KpUBasi, HOpMa
pEeaKIMy IpU3HAKA,

MOIU(DHUKAITHH.

XapakTepu3oBaTb CBOMCTBA
MOAU(PUKALIMOHHON N3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEH
Cpelibl B pa3BUTHU MOJIU(DHUKAITMOHHOM
U3MEHYUBOCTH Y OPraHU3MOB.
CrpouTh BapHaLIMOHHBIE PSbI U
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C MpuMepamMu MOIU(PUKAITUOHHOM
M3MEHYUBOCTH.

JlaGopaTopHnasi pabora
«HccnmenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.
[TocTpoeHue BapuallMOHHOTO psijia U
BAPHUALIMOHHOU KPUBOW»

rpaduK KpUBONH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3IMYHBIX OPTaHU3MOB

13.3 | 'enoTumnuueckas ['eHoTHNIMYECKasE U3MEHYUBOCTb. PackpsiBaTh cojiep:kaHuE TEPMUHOB U
W3MEHUYHUBOCTb. CBoiicTBa FT€HOTUITHYECKOMN MIOHSATHUIM: KOMOWHATHBHAS
KomOunaTuBHas WU3MEHYUBOCTH. BUIBI TEHOTUIIMYECKON | M3MEHYMBOCTh, MyTAI[MOHHAS
W3MEHYUBOCTh M3MEHYMBOCTH: KOMOMHATUBHAS, M3MEHYMBOCTh, KOMOMHAIIUHY, MYTaIIUH.

MYTallMOHHAS. XapakTepu3oBaTb CBOMCTBA
KomOnHaTuBHas U3MEHYUBOCTb. T€HOTUITMYECKON U3MEHUYUBOCTH.
Melio3 1 moJI0BOM MPOIECC — OCHOBA OnuceIBaTh MEMO3 1 MOJOBOM MPOIIECC
KOMOHMHATUBHOM M3MEHUYHNBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTaHU3MOB
Poap KoMOMHATHBHON N3MEHYMBOCTH KOMOHMHATUBHOM M3MEHUYHNBOCTH.

B CO3/IaHUM T€HETUYECKOTO [Toka3biBaTh HA KOHKPETHBIX MTPUMEpPaAX
pazHooOpasus B Ipeeiax 0aHOTO POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHJIA. B CO3JIaHUM T€HETUYECKOTO
JdeMoHcTpanuu pa3zHoOOpasus OPraHu3MOB B IIPeJIeiIax
Tabauue! 1 cxeMbl: «KoMOMHAaTHBHAS OJTHOT'O BHU/A.

W3MEHUYMBOCTBY, «Meno3», CpaBHHMBATh TEHOTUITUYECKYIO
«O1I010TBOPEHUE M3MEHYUBOCTh C MOJIU(PUKAIIMOHHOM

13.4 | MyranuonHas MyTanmoHHass U3MEHUYUBOCTH. Buibl PackpsiBaTh conepxanne TEPMUHOB U
W3MEHYHUBOCTb. MYyTalMi: T€HHBIE, XPOMOCOMHBIE, MOHATUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CTIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTallMOHHOTO WHIYLUUPOBAHHBIC MyTallMU. SIAE€pHbIE | MOJUIUIOUINS, aHEYIIJIOUIUSI, MYTaHT,
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mporiecca.
DIUTreHETUKA

Y IUTOIUIA3MaTUYECKUE MYTAIUH.
CoMaTthiecKue 1 oJIOBbIE MyTallUH.
[TpyunHBI BO3BHUKHOBEHHS MYTALMM.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOIO Tpolecca. 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON M3MEHYMBOCTH
(H.A. BaBunog). Buesinepnas
M3MEHYMBOCTh U HACJICICTBEHHOCTb.
Dnuzenemuxa u INUSEHOMUKA,

POJIb SNULeHemuUuecKux hakxmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
GeHomunuyeckux npUHaKo8

Y Op2aHU3MO8.

JemoHcTpanuu

IToptpertst: I'. le ®pus, B. Moranuces,
H. 1. Basuios.

Tabnuiibl 1 cxembl: «['eHeTHUECKHE
3a00J1eBaHMS YeJIOBeKay, « Bubl
MYTaLum».

OO6opynoBaHme: )KUBbIE U TepOapHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMHU BUJIAMU
W3MEHYUBOCTH.

MyTareHsbl.

[IpuBOINTH MpUMEPHI MyTaLlH,
BCTPEUAIOIINXCS Y Pa3HBIX OPraHU3MOB.
Knaccudummposats mytanuu

10 pa3HbIM OCHOBAHUSIM.

Paznuuatek Ha n300pakeHUsX (cxemax,
Ta0JauIax) TCHHbIC MyTallUH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BHJIOB: JICJICLINH, TYIUIMKAIUH,
TPAHCIIOKALIMN, THBEPCHUH; TEHOMHBIE
MyTAallWH.

CpaBHUBaTh MEX]1y COOOW MyTaIluu
pPa3HBIX BUOB.

XapakTepu3oBaTb CBOMCTBA
MYTallMOHHOW U3MEHYMBOCTH.
HaspiBaTe npuunHbl MyTaLU,
BBISIBIIATh UCTOYHHUKHU (HaKTOPOB-
MYTareHOB B OKPYXaroUIEn cpelie
(KOCBEHHO).

[IpuBoauTH POPMYIUPOBKY 3aKOHA
TOMOJIOTMYECKUX PSIOB U
HACJIEJICTBEHHON N3MEHUYUBOCTH

H. 1. BaBunoBa u 060CHOBBIBATh €TO
3HA4YEHUE ISl IPAKTUKHU CEITbCKOTO
X0341CTBa
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IIpakTnyeckast padora
«MyTtauuu y 1po30¢puiibl (Ha TOTOBBIX

MUKpOIIpenaparax)»
Wtoro yacoB no teme 6
14 | Tema «I'eHeTHKA Ye10BeKa»

14.1 | I'eneruka yenoBeka. 3 Kapuotun uenoseka. Mexnaynaponnas | PackpeiBaTh conep:kaHue TEPMUHOB U
MeTtob1 IIporpamMma MCCIJIEJOBaHUsI FEHOMa IOHATUI: CEKBEHUPOBAHHE, KapTa
METULUHCKON yeJnoBeKa. MeTo/ bl M3y4eHUsl TeHETUKU | XPOMOCOMBI, POOAaH 1, HACJIEICTBEHHbIE
TCHETHKHU YeJIOBEKA: TeHEATOTHYECKHIA, 0071€3HU (MOHOTEHHBIE, IOJUT€HHBIE,

OJIM3HEIOBBIN, IINTONCHETHYCCKH,
MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETUUECKUM.
CoBpeMeHHOE OIpeIeICHUE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomowto I1I[P-ananu3a.
HacnencrBennnie 3a00JIeBaHUS
yesioBeKa. [ eHHbIe 1 XpOMOCOMHBIC
0ose3HH yesioBeka. bone3snun

C HacJIeICTBEHHOU
MPEeAPaCOIOKEHHOCThIO. 3HAUCHUE
MEIUIIMHCKON T'€HETUKH

B MPEJAOTBPAICHUH U JICUCHUU
IFeHETUYECKUX 3a00J1eBaHUI YeI0BEKA.
MenuKo-reHeTUYeCKOoe
KOHCYJbTUpOBaHUE. CTBOJIOBBIE
KineTkH. [loHATHE «reHeTHYECKOTO

TE€HHBIE, XPOMOCOMHBIE), METUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
IOpOJI0Bast TUArHOCTHUKA, AaMHUOLICHTES.
[lepeuncnarb 0COOEHHOCTH U3YUEHUS
T€HETUKH Y€JIOBEKA U METO/IbI
MEIULUHCKONU T€HETUKMU.
XapakTepu3oBaTh METOJbI H3YUCHUS
T€HETUKH YesloBeKa (FreHealoTHUeCKUH,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM,
MOMYJISIITUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1EIH, 33]1a44 U
JTOCTUKEHUS MEXTYHAPOTHOM
nporpaMmmbl «I'€HOM YelloBeKay.
Paznmuuate Ha n300pakeHUsX (Cxemax,
TabnuIax) KapThl XPOMOCOM
(renetnueckue, puznyeckue,
CUKBEHCOBBIC).
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rpy3a». DTUYECKHE aCTIEKThI
UCCJIeIOBaHMM B 00s1acTU
peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue (PaKTOPbI MOBHIICHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3NYECKOMY U XUMUYECKOMY
3arpsI3HEHHIO OKPYXKAIOLIEH CPEIbI.
['eneTnueckas npeapacrnoiaoKeHHOCTh
YeJIOBEKa K MaTOJOT M.
JlemoHcTpanuu

Tabauue! u cxeMmel: «Kapuotun
YeNnoBEKA», «MeToabl n3ydyeHus
IEeHETUKH YeJIoBeKa», «I eHeTnueckue
3a00J1eBaHUS YEIIOBEKAY.
IIpakTnueckasi padora
«CocTaBineHHe U aHaIU3 POJOCIOBHOI

OnuchIBaTh METObI COBPEMEHHOTO
ONpeAeICHUs TeHOTUIIA OpTaHU3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIC

¢ nomouipro I11[P-ananu3a.
XapakTepu30BaTh HACJIEACTBEHHBIC
3a00JIEBaHMS YeJIOBEKA U 3a001eBaHUS
C HACJICJICTBEHHOM
MPEAPACIOIOKEHHOCTHIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YeJIoBeKa 1 00JIE3HU

C HACJEICTBCHHON
MPEAPACTIONOKEHHOCTBIO.
VYcraHaBiIMBaTh B3aMMOCBSI3b MEXKTY
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA

YeJI0BEKA U UX TEHETUUYECKOM OCHOBOIA.

OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUS
B MPEJAOTBPAIICHUM U JICUCHUU
HAacCJIeICTBEHHBIX 3a00JIeBaHNIN
YyeJI0BeKa

HToro yacoB no Teme 3
15 | Tema «Cenexkuusi OpraHu3MoB»
15.1 | OcHOBHBIE NOHATHUSA 1 JloMecTuKanus u ceneKuus. PackpsiBaTh cozepkaHue OCHOBHBIX

CEJICKIIUH

3apoKJACHUE CENIEKIINU U
JIOMECTHUKAIIUHA. YUYeHue
H.M. BaBunosa o LlenTpax

MOHSATUM: CEJICKIIUS, JOMECTUKAIIHSI,
MIPUMUTHBHAS CEJIECKIUS,
KOMOWHATHUBHASI CEJICKIIHS, COPT,
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MPOUCXO0XKJIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUi. Ponb cenekunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
AKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKHX PSAOB

B HACJIEICTBEHHON U3MEHYNBOCTHU
H.N. BaBuiosa, ero 3HaucHHUE

JUISL CETIEKITMOHHOM paOOoTHI.
JleMmoHcTpanuu

[Toptpersl: H. 1. BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tabauiel u cxembl: «LleHTpbI
MIPOUCXOXKJICHUS] © MHOTO00pa3ust
KYJbTYPHBIX pACTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEJICTBEHHON U3MEHUYUBOCTI.
JlaGoparopHasi pabora
«M3y4yenne copToB KyJIbTYPHBIX
PACTEHUM U MOPOJ JOMAIIIHUX
KUBOTHBIX)

opoja, ITaMM.
IlepeuncnsiTh OCHOBHBIE ATAIbI
Pa3BUTHS CEJICKLIMM KaK Ipolecca v
HAYKHU.

XapakTepu30BaTh COACPKAHUE YUCHUS
H. W. BaBuiioBa o Ilenrpax
MIPOMCXOXKICHUSI © MHOTOOOpa3ust
KYJIbTYPHBIX PACTCHUH.

IToxa3zbiBaTh LIeHTpBI TPOUCXOKACHUS U
MHOTr000pa3usi KyJIbTYPHBIX PACTEHUU U
LleHTphl TOMECTUKAIIUN JOMAITHUX
JKMBOTHBIX Ha KapT€ MHUPA, CBA3BIBATH
UX MECTOITOJI0KEHHE C OUaramu
BO3HUKHOBEHHUS JPEBHEUIITNX
[IABIJIN3AIAH.

CpaBHMBATH COPT, TOPOAY, IITAMM

C BUJAMU-POJAYAMHU.

OO0O0CHOBBIBATH 3HAUCHHE 3aKOHA
TOMOJIOTHYECKHUX PSIIOB B
HaCJICJICTBEHHON N3MEHUMBOCTH

H. 1. BaBusnoBa s ceneKIMOHHON
paboTHI.

OnuceIBaTh NMEPCIEKTUBDI
JIOMECTHKAIIUU U CO3JIaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, TOPOJT
JIOMAIIHUX XKUBOTHBIX U IIITAMMOB
MHKPOOPTAHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
V3y4YECHUE U
HCIIOJIb30BaHHE
TeHETHYECKUX

pecypcoB

MeTonbl CeNeKIMOHHOM padOTHI.
HckyccTBeHHBIN OTOOP: MACCOBBIN U
WHJIMBUAYaJbHBIA. DTaIbI
KOMOHWHAIIMOHHOM CENEeKIIUU.
HcnbiTanne npon3BoauTENEH

1o MOTOMCTBY. OTOOp MO TEHOTUTTY

C IOMOUIBIO OLIEHKH (peHOTHIIA
MOTOMCTBA M OTOOP IO TEHOTHITY

¢ nomonipio aHanuza JJHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/1
CEJICKIIMOHHOM paboTHI.
PagnaniioHHbBIN 1 XUMHYECKUHN
MyTareHe3 Kak MICTOYHUK MyTaluit

Y KYJbTYPHBIX (POPM OpPraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pEeIaKTUPOBAHUS U METOJIOB
pexomOuHanTHBIX JJHK nms monmyuenus
MCXOJHOTO MaTepuaa Jijisl CeJeKIUU.
[Tomy4yeHne NOIUILIONIOB.
BuaytpuBugoBas ruopuan3aims.
biM3KOpoICTBEHHOE CKPENTUBAHMUE,
unu uHOpuauHT. HepoacrteenHoe
CKpeNIMBaHue, WA ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBaHue rerepo3uca

B cenekiuu. OtnanéHHas
rubpuauzanus. [Ipeogonenue

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSATUI: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTEIIN, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIIMBAHUE, WU
WHOPUJIUHT, HEPOJICTBEHHOE
CKpeIlMBaHUe, UK ayTOPUANHT, YUCTAs
JUHUS, TeTepo3uc (TUOpHUaHAs Cuiia),
T€HOMHOE PEIaKTUPOBAaHHUE,
HCKYCCTBEHHBIN MyTareHes, (hakTopsbl-
MyTareHsbl, NOJUILIOUAbL, OTAANEHHAS
ruOpuan3alnsl, CCKBEHUPOBAHUE.
XapakTepu3oBaTb OCHOBHBIE METO/IbI
CEJIEKIINU PACTECHUMN U KUBOTHBIX:
MCKYCCTBEHHBIA OTOOD U
rUOpUIN3aLIUIO.

CpaBHUBATh MacCOBbBII UCKYCCTBEHHBIM
0TOOp C MHANBUYAIbHBIM, TTOKA3bIBATh
UX 3HAYCHHE JIJIs1 CEJIEKIUU
KYJbTYPHBIX PACTCHUUN U JTOMAIITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIC TPUMEPHI
OTNaNEHHON THOPUIU3AIINH B CEICKITUU.
OnuceiBats onwIT I'. [[. Kapneuenko

I10 TPEOJIOJICHUIO OCCILTIOAMS
MEKBUJI0BBIX THOPHUIOB.

Pasznuyars Ha n300paXkeHusIX (cxemax,
Ta0NHIax) y OTACIBHBIX
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OecrIo/Iusi MEXBUIOBBIX TUOPUIOB.
JlocTrkeHunsl celeKuMn pacTeHU! 1
KUBOTHBIX. «3€1E€HAs1 pesOIIOYULY.
CoxpaHeHue U U3y4eHHE TEHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTUKUX pOAUYEH 1JIsl CO3aHUsI HOBBIX
COpPTOB U THOPHUIOB
CEIIbCKOXO03SIICTBEHHBIX KYJBTYP.
U3zyuenue, coxpanenue u ynpasnenue
2EHEeMUYEeCKUMU pecypcamu
CeNbCKOXO3AUCTNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VAVHUEHUsL CYWeCMBYIOUWUX U CO30aHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucne ¢ NPpUMeHeHuemM CO8PEeMEHHbIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosuvlx uoell U nepCcneKmuGHbIX
MEXHOI02UL.

JdemoHcTpanuu

IToptpetsr: H. U. BaBuiios,

N. B. Muuypun, I'. /1. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekuuny, «OrmanéHnas
rubpuanzanusy, «Myrtarenesy.
JlabGopaTopHas padora

«/3yuenune METOI0B CENEKIIUU

MPEJICTABUTENIEN KOHKPETHOTO COPTA U
MOPOABI XO35IMCTBEHHO LIEHHBIE
MPU3HAKHU, HEOOXOIUMbIE YETIOBEKY.
XapakTepu30BaTh POJIb CEIEKIIUU

B 00eCcTeueHUH NPOJOBOILCTBEHHOM
0€e30IMacCHOCTH Y€JIOBEUECTBA.
[IpuBOANTE KOHKPETHBIE TPUMEPHI
JOCTHKEHUH CEJIEKIIUN KYJIbTYPHBIX
pPacTeHUN U TOMAITHUX KUBOTHBIX

B Poccun
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pacTeHui»

IIpakTnueckasi pabora
«IIpuBHUBKa pacTCHUIN.
IKckypceust « OCHOBHBIE METO/IBI U
JIOCTUKEHUSI CENIEKIIUNA PACTCHHI U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOUCIIBITATENIbHBIN YYaCTOK,

B TEIJINYHOE XO351CTBO,

B JIA0OPATOPUIO arPOYHUBEPCUTETA UIIH
HAy4YHOT'O IIEHTPA)»

Htoro yacos 1o teme 4
16 | Tema «bHOTeXHOJIOTUSI U CHHTETHYECKAS] OUMOJIOTHSD)
16.1 | buorexHoIOTHS KaK 1 OOBEKTHI, UCTIONTB3YEMbIC PackpsiBaTh conepxanre TEPMUHOB U
HayKa 1 0Tpacib B OMOTEXHOJIOTUH, — KJIECTOYHBIC U MOHSTUIN: OMOTEXHOJIOTHSI,
IIPOU3BOJCTBA TKaHEBBIE KYJIbTYPHI, TpaJAUIIMOHHAST OMOTEXHOJIOTHS,

MUKPOOPTraHU3MbI, UX XapaKTePUCTUKA.
TpagumonHas OMOTEXHOIOTHS:
xJieboreueHue, MoayIcHUE
KHCIIOMOJIOYHBIX MPOTYKTOB,
BUHOZENIE. MUKpOOHOIOTHYECKUN
cuHTe3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TEXHOIOTHI.
[TpousBoACTBO O€sKa, aAMUHOKHUCIIOT U
BUTaMUHOB.

JleMoHCcTpaMu

TaGaunel 1 cxembl: «Vcronbp30BaHue

MHUKPOOHUOJOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOTHSI.
[lepeuncraTh HampaBICHUS
OMOTEXHOJIOTHH; 1IeJIN U 33]1a4H,
CTOSIIIIAE TIepe] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
UCITIOJIb3yEeMbI€ B OMOTEXHOJIOTUH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnucbIBaTh OCHOBHBIE METO/IbI
TPaJAUIIMOHHON OMOTEXHOJIOTHH U

102



depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

MUKPOOPTraHU3MOB B IIPOMBIIIIEHHOM
MIPOU3BOJICTBEY.

JlaGopaTopHnasi pabora

«M3yueHne o0bEKTOB
OMOTEXHOJOTUM.

IIpakTuyeckasi padora
«[Tomy4yeHne MOIOYHOKHUCITBIX
IPOAYKTOBY.

JdkcKypens «buorexnonorus —
Ba)XHEHIIIasi MPON3BOAUTENbHAS CUJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)»

TOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHH.

OOOCHOBBIBATEL 3HAUECHUE
OHMOTEXHOJIOTUH

IUUIS CEIILCKOXO3SICTBEHHOTO
MIPOU3BOICTBA

16.2

OcHOBHBIE
HanpaBJICHUS
CHHTECTUYECKOU
OMOJIOTHH

Co3maHne TeXHOJIOTHH U
MHCTPYMEHTOB 1€JI€HANIPABICHHOTO
W3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C LEJBIO TOJIYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,

COJIEp KalllX HE BCTPEYAIOIIUECs

B IIPUPOJI€ OMOCUHTETUYECKHUE Ty TH.
Knerounas unxxenepusi. Metoapl
KYJIbTYPbI KJIETOK U TKAHEW PACTCHUH U
*KuBOTHBIX. KpnobOanku. Comarnueckas
rUOpUAN3ALINAS U COMATUUECKUI
samOpuorenes. Mcnons3oBanue
rarjouJIOB B CEJICKIIUU PACTCHUIA.
Tlonyuenue MOHOKIOHALHBIX AHMUMEL.

PackpbiBaTh copiepKaHre TEPMUHOB U
TIOHSITUI: KJIETOYHASI MHKEHEPUS,
KJI€TOYHAS TEXHOJIOT U, METO/I
KYJIBTYPBI KJIETOK U TKaHEMH,
TOTUIIOTEHTHOCTD, ITFOPUTIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBLHOE
pa3MHOXXEHUE PACTEHUM, COMAaTHYECKast
rUOpUAN3aLINS, TAIUIOU I, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U MOJIMKIOHAJILHBIC
aHTWTEJa, METO/1 TPAHCIIAHTALINH SIZIEp,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HaIpaBJICHUS] CHHTETUYECKOM
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHATbHBIX U
NOJUKIOHATbHBIX AHMUMe

6 meouyune. VICKyCCTBEHHOE
OIUIOAOTBOpEHHE. PeKOHCTpyKIIMS
SAWIEKIETOK U KIOHUPOBAaHUE
’KUBOTHBIX. MeTO/ TpaHCIUIAHTALIMH
Anep KIEToK. Texnonocuu
0300pO6IeHUS, KYIbMUBUPOBAHUS U
MUKPOKIIOHATIbHO20 PA3MHOINCEHUS.
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.
JleMoHCcTpanun

Tabauiiel u cxembl: «Kinetounas
WHKCHEPHS

OnuceIBaTh Ha KOHKPETHBIX ITPUMEPAX
METO/IbI KJIETOYHOU UHIKECHEPUHU.
[IpuBOINUTH pUMEPBI UCTIOJIB30BAHMS
MOHOKJIOHAJIBHBIX U MOJIMKJIOHAJIBHBIX
AQHTUTEI B MEIULIVHE.

OueHuBaTh 3HAYEHUE CUHTETHYECKOM
OMOJIOTHH [Tl CENTBCKOTO XO35MCTBA U
MEIULIHBI

16.3

XpoMOCOMHas 1
TeHHAsi UHXEHEPUS

XpoMOCOMHas U T€HHAsI HHXXEHEPUSL.
N cKyCCTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBaHHE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIoCTuxeHus u
MIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOU
WHXEHEpUH. DKOJIOTUYECKUE U
ATUYECKHUE POOIEeMbl TeHHOU
WH)XCHEPUH.

JeMoHcTpanuu

Tabmuibl u cxembl: «['eHHas
WHXXEHEPUS»

PackpbIBaTh copepxaHue TEPMUHOB U
MOHATUI: TEHHAs! UHXKEHEPHSI,
PECTPUKIIMOHHBIE SHIAOHYKJIEA3bI
(pecTpuKTa3bl), JIUMKUE KOHIIBI,
MJ1a3MHU/JIbI, PECTPUKIIUS, TUTUPOBAHUE,
TpaHchopmalusi, CKpUHUHT,
TpPaHCT€HHbIE (TEHETUYECKH
MOAU(PUIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METO/IbI PEIPOIYKTUBHOTO
Y TEPANEBTUYECKOr0 KIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
TEHETUYECKOU MHKEHEPUH.
XapakTepu3oBaTh JOCTHKEHHS TEHHON
WHKEHEPHH.
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O11eHuBaThH PKOJIOTUYECKHUE U
ATUYECKHE TPOOJIEMbI KJIOHUPOBAHUS 1
CO37aHMs TPAHCTEHHBIX OPraHU3MOB,
MEePCTIIEKTUBBI Pa3BUTHS XPOMOCOMHON
Y TCHHOW WHKCHEPHH

16.4

MeauuuHckue
OMOTEXHOJIOTUNA

Menummackre OMOTEXHOIOTUH.
Ilocmeenommuas yugpposas
meouyuna. IL[P-ouacnocmuxa.
Memabonomuwiii ananus,
2CHOYEHMPUYECKULL AHATU3
npomeoma uenosexa 0Jisl OYeHKU
COCMOSIHUSL €20 300PO08bSI.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomru
@DyHOAMEeHMAIbHBIX OCHOB
MeOUYUHCKUX MEXHOI02ULL, CO30AHUS.
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u cxkagpgonrounea
07151 peuteHus 3a0a4
NePCOHANUIUPOBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyeruss KOMOUHUPOBAHHOTU
sawumsl om 6030youmeneti OPBU,
VCMAaHOBNeHUe MOAEKYISAPHBIX
MEXaHUu3Mo8 QYHKYUOHUPOBAHUS

PackpsiBaTh conepxaHne TEPMUHOB U
TIOHSTUI: MEUILIMHCKAS
OMOTEXHOJIOTHSI, META00JIOMHBIN
aHAJIN3, TEHOLICHTPUYECKUI aHaJIuU3,
[IEpCOHANIM3UPOBAHHAS MEIUIMHA,
pereHepaTuBHasi MEAUIIMHA.
XapakTepu3oBaTb METObI
MEeTa00JIOMHOTO ¥ TEHOLEHTPUYECKOTO
aHaJIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTok; II1{P-nnarnocTuky; rapretnyro
TEpaInio paka
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PHK-cooeporcawux eupycos,
8bI3b18AIOUUX 0COOO ONACHbLE
3a00/1e8aHUsL YeNI08eKA U HCUBOMHBIX

HToro 4yacoB o Teme 4
PeszepBHOe Bpems 1
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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11 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4 1
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHsg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 1 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 15
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 UYenoBek U OKpyskarolas cpeaa 1
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5
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Hanmenosanne
No KonuuectBo OcCHOBHBIE BUJIBI AESITCILHOCTH
pa3liesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJaroIIMXCs
y4eOHOro npeaMera
1 Tema «3apo:kaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX MPEACTABJIEHUI B OMOJIOTHH»
1.1 | DBomrormoHHas 1 OBommonronHas teopus Y. JlapBuna. PackpsiBaTh cojiepKaHUE TEPMUHOB U

teopus Y. lapsuna

[Ipennockuiku BO3SHUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4Has
nearenpHocTh Y. JlapBuHa.
JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. Kroswe, Y. JlapBuH.

Tabauipl U cxeMbl: «CHcTeMa KUBOM
npupoas (1o K. JIunuero)y,
«JlecTHUIA KUBBIX CYILIECTB

(mo Jlamapky)», «Mexanuzm
dbopMupoOBaHUS TPUCTIOCOOTICHUIMA

Yy PACTEHHUU U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsus Y. Jlapsunay,
«Haxonxu Y. [JapBuna»

MOHATHN: KPEaIMOHU3M, BH/I,
CUCTEMaTHKa, OMHApHAas HOMEHKJIATypa,
HCKYCCTBEHHAs CUCTEMA
KJ1accu(pUKaluyu OpraHu3MoB,
MCTOPUYECKHUI METO/I, JTAPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apwucrorens, Omnenokna, Jlykpenns
Kapa, /Ix. Pes na pazButue :kuBoi
MPUPOJIBI.

OuenuBatb Bknajg K. JInnHes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3TJIS/IbI HA BUJ U
sposironnto K. JInnnes, K. b. Jlamapka
u Y. JlapBuna.

Kputnuecku oueHuBars
KpPEalMOHUCTCKUE B3TJISAIbI HA KUBYIO
IIPUPOLY.

[TepeuncnsaTh KyJIbTYypHO-UCTOPUUECKHE
Y €CTECTBEHHO-HAYYHbIE IPEAIIOCHUIKH
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MOSIBJICHUS DBOJIIOIIMOHHON TEOPUU

Y. lapBuHa.

OnuceIBaTh poJib UCTOPUYECKOTO
METOo/A.

N3naraTh CyInIHOCTb YBOJIIOIMOHHON
teopuu Y. /lapBuna.

HasbiBath ocHOBHBIE (hakThl OHOTpadun
Y. JlapBuHa 1 3TaIbl CO3JAHUAS] UM
ABOJIFOLIHOHHOUN TEOPUU

1.2

JIBrKy1IME CUJIIbI
ABOJIFOLIUH BUJIOB
o Y. /lapBuny

JIBUOKyIIIME CUITBI DBOJIIOIIMH BUIOB
no Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh Pa3MHOKCHUS
OpraHU3MOB, HACIEACTBEHHAS
W3MEHYUBOCTh, O0pKOa

3a CyIlIECTBOBAHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD).
JdemoHcTpanuu

[loptper: Y. JlapBuH.

Tabnuiibl u cxembl: «Dopmbl OOPHOBI
3a cymiectBoBaHue, «Iloposs
rony6eit», «MHorooOpaszue
KyJIbTYPHBIX ()OPM KamyCThI»,
«ITopomapl TOMaNTHUX KUBOTHBIX Y,
«Cxema 00pa3oBaHUsI HOBBIX BUOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHUSI IBYDKYIITUX CHJT
ABOJTIOIUN

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
M3MEHYHMBOCTb, UICKYCCTBEHHBIN OTOOD,
O0opb0a 3a CyIecTBOBaHHUE,
€CTECTBEHHBII 0TOOp.

N3narath CyniHOCTh yYeHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30oBaTh ABUKYIIUE CUJIIBI
ABOJIIOLIMM BUJIOB 110 J[apBuHY.
[IpuMeHsTh 3HaHUSA O IBMXKYIIUX CUIaX
ABOJIIOLIUM BUJIOB 110 /[apBuHYy

TU1s1 OOBSCHEHUSI MHOTOOOpa3us BUJIOB,
MOPOJI TOMAIIHUX KUBOTHBIX U COPTOB
KYJBTYPHBIX PACTEHUU
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1.3 | ®opmupoBanue 1 OdopmneHre CHHTETUYECKOM Teopun | PackpbIBaTh cofiep:kanue TEPMUHOB U
CUHTETUYECKOMN spommonuu (CTD). HelitpanbHas MOHSTUI: TAPBUHU3M, MYTAllUH,
TEOPUH 3BOJIIOLIHH Teopus 3Boaounnd. CoBpeMeHHast MYTaIllMOHHBIN MPOLIECC.

ABOJIIOIIMOHHAsS OMOJIOTHSI. OOBICHATH NPUYMHBI KpU3HUCA
3Ha4YeHUE 3BOIIOIMOHHON TEOPUH JapBUHU3MA.
B (hOpMHPOBAHUH €CTECTBEHHO- OO0O0CHOBBIBaTh 3aKOHOMEPHOCTb
HAay4YHOUW KapTUHBI MUpA. TpaHchopMaIiK TapBUHUA3MA
JleMoHcTpanun B CUHTETUYECKYIO TEOPHUIO 3BOIIOLUN
[Toptpersl: C. C. UeTBEpUKOB, (CTD).
N. W. llImaneraysex, Jlx. Xosmneix, H3marate ocHOBHBIE no0okeHUst CTDO.
H. K. benses. OuenuBath Bkian I'. Jle @pusa,
Tabsuibl U cxembl: «OCHOBHBIE C. C. YerBepukosa,
IIOJIOYKEHHS] CHHTETUYECKOU TEOPUH N. N. Imansraysena, /. K. bensiesa
ABOJIIOLII B (hopmupoBanue CTD.
OuenuBatb 3HaueHue CTO
B (hopMHpOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA
Hrtoro yacos 1o reme 4
2 | Tema « MUKPO3BOIIONUS U €€ pe3yJIbTaThD)

2.1 | Dranml 3 [Tonyndamusa kak 31eMeHTapHas PackpbiBaTh conepxanne TEPMUHOB U
HBOJIFOLIMOHHOT O eauHuLa 3Boounn. CoBpeMEHHBbIE MOHATUI: MUKPO3BOJIFOLMS,
npoiiecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO3BOJIFOLUS, MYTALMH, ITOITYJIALIMS,
MUKPOSBOJIIOIUS U pa3zHo00pa3ust U CTPYKTYPbI KOMOUWHAIIUK T€HOB, FTeHO(OH,
MaKpO3BOJIFOLIHSI. nomyssiiuil. 3menenue renodona AJIEMEHTapHOE HBOJIIOIIMOHHOE SIBJICHUE.
[onynsiuus — MONYJISILUH KaK 3JIEMEHTapHOE XapakTepru3oBaTh MUKPO3BOIIOLHUIO KaK
AIIeMEeHTapHast HBOJIFOLIMOHHOE SIBJICHHE. 3aKOH ATan NOSIBJICHUS MPUCTIOCOOJICHUN U

CAHNHHUIIAa OBOJIIOIMN

ICHCTHUYCCKOI'O PaBHOBCCHA

BUI000pa30BaHU.
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JIx. Xapau, B. BaiinGepra.
JdemoHCcTpauumn

Tabauub! ¥ cxeMbl: «MyTanmoHHas
U3MEHUYMBOCTBY, «llomynsuuonHas
CTPYKTypa BHa», «CxeMa MpOsIBICHHUS
3aKkoHa Xapau—BaitnOepray.
JlabopaTopHnasi padoTa

«BpIsBIIEHNE U3MEHUYHUBOCTH Y 0cO0EH
OJIHOTO BHUJIa»

XapaxkTepu3oBaTh MOMYJISIIUIO0 KaK
AJIEMEHTAPHYIO €IMHUILY SBOJIIOIUU.
IlepeuncnsaTh NpU3HAKKU UACATBHOU
MOMYJISIIIUY U OOBSICHATH YCIIOBUSA
BBINOJIHEHUA 3aKOHA XapIu—
Baitn6epra.

[IpuMeHsTh UMEIOIUECs 3HAHUS

JU1s1 OOBSCHEHUS MPUYUH U3MEHYUBOCTH
y oco0eli 0JJHOTO BHJIa

2.2

DneMeHTapHbIe
(haKkTOpbI IBOITIOLIUU

DOneMeHTapHbIe (HaKTOPHI (ABUKYIITUE
CHUJIBI) SBOJIIOIIUU. MyTaIimoOHHbIN
npornecc. KomObunaTtusHas
U3MEHYUBOCTD. Jpeiid reHos —
CIly4aliHbI€ HEHAPABJICHHBIE
VU3MEHEHUS YacTOT ajuiesien

B nomyssiusix. I¢pdeKT ocHoBaTesl.
Dpgexm bymuvLiouno2o copavluika.
CHudiceHue 2enemuyecko2o
PAa3Hoobpasus: NPUdUHbL U CIe0CMBUsL.
lIposesnenue s¢pgpexma opetigha 2ernos
8 OONBUIUX U MATLIX NONYTIAYUSX.
Murpamuu. U3onsums nomnyasuui:
reorpadudeckas (MpoOCTpaHCTBEHHA),
Oounonornyeckas (penpoyKTUBHAS).
JdemoHcTpanuu

[Moptpersl: C. C. YeTBEpUKOB,

2. Maiip.

PackpeiBath copepkaHue TEPMUHOB U
MOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOWHATHUBHASI H3MEHYUBOCTD,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPAIIH, U30JISIIUA, TeorpapuiecKkas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonornyeckas (penpoayKTUBHAs)
uzossius, 2Qp ekt ocHoBaTens, 3G eKT
OYTBIJIOUHOT'O TOPJIBIIIKA.
XapakTepu3oBaTh 3JIEMEHTapHbIE
(bakTOphI (ABMKYIIHE CHUIIBI) SBOTIOIUU.
OuenuBatb Bkaajg C. C. UeTBepukona,
0. Maiipa B pa3BuTHE 3BOJIIOLIMOHHOTO
YUCHUSI.

OOBSACHITH MPUYUHBI HEHATIPABIICHHOTO
JNEUCTBUSI JJIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PaKTOPOB.

[IprMeHATh UMEIOIIMECS 3HAHUS
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Tabauubl ¥ cxembl: «JIBUKYIIIHE CUITBI
ABOJIIOLIMNY, « IKOJIOTHYECKas
W30JISIAS TTOMYJISIIAN CEBAaHCKOMN
dopenny, «I"eorpaduueckast H3OIAIHS
JUCTBEHHULIBI CHOUPCKOU U
JIMCTBEHHUIIBI JAyPCKOI»,

«HOHYJ'IHI_[I/IOHHBIe BOJIHBI YN CJICHHOCTH
XHUITHHUKOB U JKCPTB»

O JIBIDKYIIUX CUJIaX ABOJIOLUU
TU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpa3us
reHodoH1a TOMYJISINN OTHOTO BUIA

2.3

EctecTBennsbIit
oTbop —
HaIpAaBJISIONIIUN
(haKTOp IBOJIOMHU

EcrectBennsIit otbop —
HaMpaBJISIIOMIUNA (PAKTOP SBOJIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHHA, CTAOMIH3UPYIOIIHA,
pa3phIBaONIUi (AU3PYIITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE 1
ABOJIIOLMS COIUATILHOTO TTOBEICHUS
KUBOTHBIX.

JdemoHcTpanuu

Tabauiel u cxeMbl: «Cxema IelcTBuUs
€CTEeCTBEHHOTO 0TOOpay», «DopMbI
O0pBOBI 32 CYIIIECTBOBAHUEY,
«HIyCcTpUANIBHBINA MEJTAHU3MY,
«OKuBbI€ HCKOTIAEMBIC)

PackppiBaTh copepkaHue TEPMUHOB H
MOHSATHUI: €CTECTBEHHBIN 0TOOD,
JBYKYIIUNA 0TOOP, CTAOMITM3UPYIOLTUI
0TOOP, pa3phIBAIOIINUNA OTOOP, ITOJIOBOM
oTbop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JABUKYIIYIO U HAITPABJISIIOUTYIO CHITY
ABOJIIOLINH, €T0 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
0oTOOpa B MOMYJISIITUSAX, PUBOIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOopA.
OOBSICHATD MPEIMTOCHUTKH TS ISHCTBHS
JBIDKYIIEN U CTaOuIu3upyromieit hopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
ot0Oopa, JeIaTh BEIBOBI HA OCHOBE
CpaBHEHHUSI.
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[IpuMeHATH UMEIOIIIUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

TU1s1 OOBSICHEHHUS POIIECCOB,
MPOUCXOAIINX B MOIYJISALUAX BUIAOB
OpPraHU3MOB

2.4

[Tprcnoco0IeHHOCTh
OpPraHU3MOB KaK
pe3ysbTar
MUKPOIBOTIOIIH

[Ipucnoco01eHHOCTh OPTraHU3MOB KaK
pe3ynbTaT MUKPOIBOJIIOLIMH.
Bo3HukHOBeHUE MPUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
uauoagantauuu. [Ipumepsl
MPUCIIOCOOJICHUHN Y OpTaHU3MOB:
Moposornueckue, Gru3n0IOrHuecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCUTENBHOCTD MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

JemoHcTpauumn

TabauIbl ¥ CXEMBI:
«ITokpoBUTENBCTBEHHAS OKpACKa
KUBOTHBIX», «I Ipexynpexnaromas
OKpacKa >KMBOTHBIX),
«DU3noIOTHYECKUE alanTalumy,
«IIpucnocobIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIILHOCTD.
Oo6opynoBanue: repbapun pacTeHUN;
KOJUICKIIMM HACEKOMBIX; Uyuesia MTUIl U
3BEpeU C IPUMEPAMHU PA3IMYHbBIX
IIPUCIIOCOOJICHUA.

PackppiBath copepxanue TepMUHA
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanranust), apomopd o3,
UANOAJANTaIIUS.

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
MIPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdoiornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHYECKHE, TIOBEJICHUYCCKHUE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUHN Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apOMOP(HO30B U
WIMOAJaNTallui y paCTCHUN U
KUBOTHBIX.

OOBsICHATH pOiIb apoMop(o30B

B OCBOCHHMH OpPTaHU3MaMH1 HOBBIX CPE/T
oOuTaHUsI.

OOBSICHATB POJTh UINOATANTTAIIHHA

B MPUCIIOCOOJICHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
JIoKa3pIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MpUMEPbI OTHOCUTEIBHOCTH aJJanTallui.
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JlabopaTtopHasi padora
«IIpucnocobneHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 1I€JIECO00Pa3HOCThY.
JlabopaTtopHnas padora

«M3yuenue apoMopo30B u
UIMOAQJAITAllMi Y PACTEHUH U
KUBOTHBIX»

PackpbIBaTh 3HaUECHUE ABUKYIIUX CHJT
ABOJIFOLMU B (DOPMUPOBAHUU
MPUCIIOCOOJICHU I

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bupg, ero kputepuu u CTpyKTypa.
JdemoHcTpauumn

Tabnuub! u cxembl: «Kpurepuu Bugan,
«Bunpl-gBoitHuKN», «CTpyKTypa Buaa
B IIPUPOJIEN.

Oo6opynoBanme: repbapuu pacTeHUN;
KOJUIEKI[MM HACEKOMBIX; Uyuesa NTHIL 1
3BE€pEU pa3HbIX BUJIOB.
JlaGoparopHasi paGora

«CpaBHeHUE BUJIOB

10 MOP(OJIOTHUECKOMY KPUTEPUIO»

PackpriBath conepkaHue TEPMUHOB U
MIOHSATHUM: BUJI, KpUTEPUHU BHUJIA,
noauMOp(uU3M, BUIbI-IBOMHUKH, apeall,
AKOJIOTMYECKas HUIIIA, MOMYJISIIUS,
BUIOBOM KapUOTHUII, KOCMOITIOJIHUTHI,
SHJIEMHUKH, TTOABH/IbI, DKOTHUIIBI.
XapakTepu3oBaTh KpUTEPUH BHUIA
(MopdostornYecKuii, reHeTUIECKUH,
OMOXUMHUYECKUM, TeorpapuUecKui,
IKOJIOTHYCCKUN, ONOXMMHUYCCKHM ).
OOBACHATH HEOOXOAUMOCTD
HCMOJIb30BaHHUsI BCEH COBOKYITHOCTH
KPUTEPUEB JIJIsI OTIPEICTICHUS BUOBOM
MPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPHBHUIOBBIC TPYIIITHPOBKH.
OOBSACHITH MPUYUHBI CYIIIECTBOBAHUS
MOHO- Y TTOJUTUITUYECKUX BUJIOB.
CpaBHUBATH BUIBI 110
MOP(hOIOTHYECKOMY KPUTEPUIO
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2.6

Bunoo6pa3zoBanue kak
pe3yabTar

MHUKPO3BOJTFOIUH.
CBs3b

MHUKPOI3BOJOLMHU U
SIMUACMHUOJI0IN1

BunoobpaszoBanue kak pe3yabTaT
MUKPOIBOJIIOIMH. 30sius —
KIIF0UeBOU (haKTOp BUI00OpA30BaAHMSI.
[Tytu 1 cnoco6b1 BuI000Opa30BaHUS:
ajutonarpuyeckoe (reorpaguyeckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIUTIIIONTU3AIHS,
rudpuauzanus). JmuTensHOCTh
ABOJTFOITMOHHBIX TIPOIIECCOB.
Mexanusmbl HOpMUPOBAHUS
OMOJIOTUYECKOTO Pa3HO00pasHusl.
Pons aBosoniionHoM 6uoI0TUN

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHeHUs1 OMopazHo0Opa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
Napa3uToB U UX X03s51eB. MeXaHU3MBI
dbopMHUpOBaHUS YCTONYHUBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Heu.

JdemoHcTpanuu

Tabnuibl u cxembl: «CriocoObt
BU1000pazoBaHus», «I eorpaduueckoe
BUJI000pa30BaHuE TPEX BUJIOB
JTaHJIBIIIEHY, « DKOJIOrHYeCKOe
BUI000pa30BaHNE BUIOB CHHUID,
«ITonmumnnouel pactenuit», «Kamycrho-
peAeUHbIN THOPUIY.

PackppiBath copepkaHne TEPMUHOB H
MOHSATHUH: BUA000pa30BaHUE, N30SI,
KODBOJTIOLIHA.

XapakTepu3oBaTh BUJI000pa30BaHUe
KaK pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATH POJIb UOJISILIUN

B 00pa30BaHUM HOBBIX BUJIOB.
XapakTepru30BaTh Pa3TUIHBIC CTIOCOOBI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
BUJIOB, 00pa30BaBIINXCS PA3TUYHBIMU
Croco0amu.

[IpumeHsTh 3HaHUS CIOCOOOB
BHJI000pa30BaHMs JIJIs1 OO BSICHEHUS
MPUYMH MHOTOOOpa3usi BUJIOB.
OOBsICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repdapun pacTeHH
OJIM3KUX BUJIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMH CIIOCOOAMHM

HToro 4yacoB o Teme 14
3 Tema « Makpo3BoJIIOLMS U €€ Pe3yJbTaThI»
3.1 | Makpo3BOIOIIHS. 1 Mertoabl n3ydeHHs: MaKpOIBOJIIOLIHAH. PackpeiBath conep:xkaHue TEPMUHOB U
[TaneoHToONIOrMYECKHE [TaneoHTONOrNYECKHE METOABI MOHATUI: MAaKpOIBOJIIOLIUS
METO/bI U3YUCHUS n3ydeHus sBomonn. [lepexonneie (punorenes), nepexoanbie HOPMBI,
HBOJIFOLIUU (opMbI U (HPUITOTEHETUUECKUE PSIZIBI (duoreHeTUYECKUE PAIBL,
OpraHU3MOB. MaJICOHTOJIOT U
JdemoHcTpanuu XapakTepu30BaTh MAKPOIBOJIOIHUIO KaK
TabauIbl ¥ CXEMBI: HAJ[BUJOBYIO 3BOJIIOLIMIO 00pa30BAHUS
«DUITOTeHETUYECKUH P JIOLIAN, KPYIHBIX TAKCOHOMUYECKUX €JINHULI.
«ApxeonTepukcy, «3Bepo3yonie OOBSACHITH 3HAUCHUE
amepb, «Crerouedanbn, NAJIEOHTOJIOTMYECKHUX UCCIIET0BAHUN
«Punnodutery, « CeMEeHHBIC JUTSL TIOJTy4eHUs (PaKTOB DBOJIIOIIUU
NanoOpPOTHUKW. OpraHU3MOB.
ObopynoBaHune: KOJUICKIINH, [IpUBOANTE IPUMEPHI OPTAHU3MOB,
repbapuu, MyJIsKH MCKOIIa€MbIX OTHOCSIIIUXCS K IEPEXOAHBIM opmam.
OCTAaTKOB OPraHU3MOB Ha3sIBaTh rpymnsl OpraHu3MoB,
JUTsl KOTOPBIX BOCCTAHOBJICHBI
(buIOoreHeTUYECKUE PSIbL.
CpaBHUBATH NPOLIECCHI
MaKpO3BOJIFOLIMU U MUKPO3BOIIOLUN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue Mmeroabl u3ydyenus | PackpbiBaTh cojepkaHue TEPMUHOB U
METO/Ibl U3yYEHUS sBomonnu. CpaBHeHHE (DIOPHI U HNOHSTUI: Ororeorpadusi, SHAEMUKH,
DBOJIFOLIUHU (payHbBI MATEPUKOB U OCTPOBOB. PEJMKTHI.
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buoreorpaduyeckue obmactu 3emiu.
Buapl-sHIEMUKH U PETUKTBHL.
JdeMoHcTpanuu

TabauIbl U CXEMBbL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«Jlpeti¢d KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repoapuu; KOJUICKIIUN
HACEKOMBIX

OOOCHOBBIBATH 3HAYECHHE
ounoreorpaduu 11 U3YICHUSI
HBOJIIOLIUY OPTaHU3MOB.

[lepeuncnsats Guoreorpaduueckue
o0nacTu 3eMiii U OOBSACHATH PUUUHBI
UX BBIICTICHUSI.

CpaBHuBath Qiiopy u payHy MaTEPUKOB
U OCTPOBOB, PACTEHUS U JKUBOTHBIX
pa3HbIX Ouoreorpaguueckux ooIacTe.
[TpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HIEMHUKOB.
OOBACHATD IPUYMHBI COXPAHEHUS
BUJIOB DHJIEMHUKOB H «OKHBBIX
HCKOTIAEMBIX)

3.3

DMOpHOIOTUYECKHUE U
CpaBHUTEJIBHO-
MopdoIornuecKue
METO/TbI U3YUCHHSI
HBOJTIOLIHH

OMOpPHOJIOTHYECKUE U CPABHUTEIILHO-
MOp(hOoI0THUYECKUE METO bl U3YYCHUS
ABOJIIOLIUH. ['€HETHUECKHE MEXAHU3MBbI
3BOJIFOIIUM OHTOTE€HE3A U TIOSIBJIICHUS
3BOJIFOIIMOHHBIX HOBIIECTB.
['oMonornuHbie U aHAJIOTUYHBIE
oprasbl. PyAuMeHTapHbI€ OpraHbl U
aTaBu3Mbl. MOJIEKyYJISIpHO-
reHeTUYeCKue, OMOXUMHUYECKHUE U
MaTeMaTUYECKUE METOIbl U3YUEHUS
ABOJIIOLMHU. | OMOJIOTUYHBIE T€HBI.

COBpCMCHHBIC MCTOJbI ITIOCTPOCHUSA
(1)I/IJ'IOF CHCTUYCCKHX ACPCBLCB.

PackpeiBaTh copepKaHle TEPMUHOB U
MOHATUI: HSMOpUOIOrus, Mopdosorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTaHBI,
PYIUMEHTHI, aTABU3MBI, OMOXUMUYECKas
TOMOJIOTHSI.

XapakTepru30BaTh SIMOPHOIOTHIECKHE,
CpaBHUTEIBHO-MOP(}OIOTHYECKHE,
MOJICKYJISIPHO-TEHETHUECKHE,
OMOXMMHUUYECKHEe, MAaTEMaTHUECKHE
METO/Ibl U3YUYEHHUSI IBOJIOLUY.
OOBsICHATH 3HAYCHUE SMOPHUOJIOTHH,
CPaBHUTEIBHOU MOP(OJIOTHH,
MOJIEKYJISIPHOM T€HEeTUKHU, OMOXUMUH,
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XPpOMOCOMHBIE MyTallMU ¥ SBOJIIOIUS
T€HOMOB.

JdeMoHcTpanuu

[Moptpersl: K. M. bap,

A. O. KoBanesckuii, @. Mromiep,

D. I'ekkenb.

Tabmmiel 1 cxeMbl: «HadanpHbIe
CTaJuy YMOPUOHATBLHOTO Pa3BUTHS
ITO03BOHOYHBIX KHBOTHBIX),
«I"OMOJIOTrUYHBIC U AHAJIOTUYHBIC
Opra"b, «PyAuMEHTBI», « ATaBU3MBD»,
«XpPOMOCOMHBIEC HA0OPHI YEIOBEKA U
ITAMITaH3EY.

Ob6opynoBaHme: KOJUICKIINH,
repOoapuu, MyJisi KM TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpPTraHOB ¥ aTaBU3MOB

OmonHGOPMATHKH JIJIsI U3YUCHUS
ABOJIIOLIMN OPTaHU3MOB.

OuenuBath Bki1ag A. O. KosajgeBckoro
B Pa3BUTHUE ABOJIOIMOHHOTO YUCHHUS.
OnuchIBaTh TECHETUYECKUE MEXAHU3MBI
ABOJIIOIIMM OHTOTEHE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.

[IpuBOIUTH MPUMEPHI AaTABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y Pa3IUYHBIX
OpPraHU3MOB U OOBSICHITH MPUUUHBI KX
MOSIBJICHHUSI.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHNE OPTaHOB

Yy OpPraHu3MOB Pa3HbIX
CUCTEMATUYECKHUX TPYIIIL.

[IpuBOoAUTH IPUMEPHI OMOXUMUYECKOIN
Y TEHHOU TOMOJIOTHH.

OueHuBath 3HaU€HUE OMOUH(POPMATUKH
JUISL U3YUYEHUS] 3aKOHOMEPHOCTEN
ABOJIIOLINU

3.4

OO01ume
3aKOHOMEPHOCTHU
ABOJIIOLIUU

OO6mre 3aKOHOMEPHOCTH (TIpaBHIIA)
IBONIOIUU. [Ipunyun cmeHvl (hyHKyul.
HeoGpaTuMocCTh 3BOJTIOIUH.
AnanTuBHasg paavanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdeMoHcTpanuu

PackpeiBaTh conep:kanue TEPMUHOB U
MOHSATUH: cMeHa (DYHKIIMI OpraHoB,
HEOOPaTUMOCTh IBOJIIOLNH, a1allTUBHAS
panuanys, HEpaBHOMEPHOCTb TEMIIOB
HBOJIIOLINH, YEPEIOBAHUE ITIaBHBIX
HaIIpaBJICHUH 3BOJIFOLUH.
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Tabauusl 1 cxembl: «[ 1aBHBIE
HaIlpaBJIEHUS IBOIOLUNY, «O01IHe
3aKOHOMEPHOCTHU 3BOJIFOLIHIY

AHanum3upoBaTh NPUYUHBI YEPEIOBAHUS
IJIaBHBIX HAIPABICHUN SBOJIOLUN.
[IpuBOANTH MPUMEPHI MPOUCXOKACHUS
OpraHU3MOB OT
HECIEHUAIU3UPOBAHHBIX IIPEIKOB U UX
IIPOTPECCUPYIOLIEH CIIEHUATNU3ALIAH.
OOBSICHATH NPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB HBOJIFOLIUY.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paauanuu y OpraHu3MoB.

OOBICHATH IPUYMHBI HEOOPATUMOCTH
HBOJIIOLIAN

Htoro yacoB mo Teme 6
4 | Tema «IIpoucxo:xkaeHue u pa3BuTue ;KM3HU HA 3eMiie»
4.1 | I'umote3sl 2 HayuHnble runoTessl MpOUCXOKICHUS PackpsiBaTh conepxanre TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

®U3HU Ha 3emiie. AOUOreHe3 u
nancnepmus. Jlonaydnsie
IPEICTABIICHUS O 3apPOXKACHUM KU3HU
(kpeanonusm). ['unoresa
MOCTOSIHHOTO CaMO3apO>KICHUS KU3HU

U e€ onpoBepxkeHue onbitaMu O. Pequ,

JI. Cnasnanuanw, JI. Iactepa.
[IpoucxoxaeHue KU3HU U
acTpOOHOJIOTHS.

JdemoHcTpanuu

[Moptpetshi: @. Penu, JI. Cnannanuanu,

JI. ITacrep.

MOHATHUM: KPEaIMOHU3M, BUTAJIN3M,
MaHCIIepMusi, aOMOTeHe3.

N3narath HayyHbIE TUTIOTE3bI U TEOPUHU
MIPOUCXOKICHHS )KU3HU Ha 3eMJIe.
OmuenmBath Bkiag @. Pequ,

JI. Cnannanuanu, JI. ITactepa

B (hopMupOBaHHE HAYYHBIX B3TJISAI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMJie.
[lepeuncnsaTh cTaiuu pa3BUTHSI )KU3HU
Ha 3emJie, COTJIacHO TEOPUHU OMOII0A3a

120



depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

Tabmauip! 1 cxeMbl: «CxeMa oIbITa
®. Pequ», «Cxema onbita JI. ITacTepa
110 U3YYEHUIO CaMO3apOKICHUS
YKU3HI

4.2

OCHOBHEIE 3TaNbI
HEOPraHU4ECKOU
SBOJIIOINH

OCHOBHBIE ATaIlbl HEOPTraHUYECKOU
sBoronuu. [lnanerapuas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckast DBOJIIOIHA. AOMOreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnsiT C. Muiepa
u I'. FOpu. O6pa3oBaHue noauMepoB
n3 MmoHoMepoB. KoanepBarnas
runoteza AWM. OnapuHa, runoresa
nepBuyHOro 0ynpoHa Jx. Xosnaeiina,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnGepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHUE MPOTOKIIECTKH.
JdemoHcTpanuun

[Toptpetsr: C. Muiiep, I'. FOpwu,

A. N. Onapun, JIx. XonjaeiH,

I'. Mémnep.

Tabauiel u cxeMbl: «Cxema orbITa
C. Munepa, I'. FOpu», «Otansl
HEOPTaHUYECKOMN IBOIOLIAN.

PackpriBaTh copepxkaHue TEPMUHOB U
MOHSATUI: T€0JOTNYECKast SBOIIOLHSA,
XUMHUYECKasi HBOJTIOIMSI, AOMOTEHHBIH
CUHTE3, IEpBUYHas atMocdepa,
KOallepBaTHBIE KaIlJiu, puO03UMBI,
MPOOHOHTHI.

XapakTepu3oBaTh OCHOBHBIE ATaIlbI
XUMHYECKOUN 3BOIOLINH.

HaszpiBaTh XMMHUYECKHI COCTAB
nepBUYHON aTMochepbl 3eMiIu.
OuenunBath Bkiaa C. Muepa,

I'. FOpu, T. Yeka, V. I'unbepra

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MIPOUCXOKICHUE KU3HU Ha 3eMIIe.
OnuceiBaTh yCIOBHS, HEOOXOUMBIE
JUTST aOMOTEHHOr0 CHUHTE3a
OPraHUYECKUX COCITMHECHUU.
IIpuBOAUTE IPUMEPHI MOJIEKY T,

Y KOTOPBIX BO3HUKJIIU MPOIECCHI
T€HETUYECKOTO KOMUPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCT.
OO60CHOBBIBATH HEBO3MOKHOCTh
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BupryanbHas 1abopaTopHasi padora
«MopnennpoBanue onbIToB Muiuiepa—
Opu no nzydeHnto abuoreHHoro
CHUHTE3a OPraHUYECKUX COCTUHEHUN

B IEPBUYHON aTMochepe»

MMOBTOPHOT'O BOZHUKHOBEHUS )KM3HU Ha
3emiie

4.3 | Uctopus 3emiu u Uctopus 3emiiu u MeTOIbI €€ PackpsiBaTh conepxaHne TEPMUHOB U
METO/IbI €€ U3yUYECHUS n3ydeHus. Mckomaemple OpraHM4ecKue | MOHSATUIM: T€OXPOHOJIOTUSI
ocTaTku. ['eoxpoHonorus u €€ MeToapl. | (OTHOCHUTEINIbHAsI, a0COIIOTHAS),
OtHocuTenbHas U a0COIOTHAS OKaMEHEJIOCTH, METOIbI
reoxponosiorus. I'eoxponosiorudyeckass | reoXpoHOJOTHH, T€OXPOHOJIOTHYECKAas
[IKaa: 30HBI, 3PbI, IEPUOJIbI, SIIOXHU. IIKAJIa: 30HBI, 3Pbl, IEPUOJIBI, STTOXH.
JdemMoHCcTpanumn XapaxkTepu3oBaTh METOAbI N3YUCHUS
TabauIbl ¥ CXEMBI: HUCTOPUM 3EMIIU.
«I"e0XpOHOJIOTHYECKAs KA. [lepeuncnars pa3aensl
O0opynoBaHue: KOJJIEKIIUN F€OXPOHOJIOTMYECKOMN IIKAJIBI.
OKaMEHEJOCTEN, MOJIE3HBIX OueHnBaTh 3HAUEHUE UCKOIAEMbIX
MCKOMAEMbIX; MYJISI)KA OPTaHUYECKUX OCTaTKOB JIJIsl U3yUYECHUSI UCTOPUU
OCTaTKOB OPTaHU3MOB. pa3BUTHS )KU3HU HA 3eMIJIE.
JlabopaTtopHas padora OOBSICHATH XapaKTep pacupeeeHus
«/3yyeHure u onMucaHrue NCKOMaeMbIX MCKOMIAaEMbIX OCTATKOB B 3€MHOMU KOpE.
OCTATKOB JAPEBHUX OPTAaHU3MOB CpaBHUBATh METO/bI A0COTIOTHON U
OTHOCHUTEIIbHON T'€0XPOHOJIOTHHI
4.4 | HauanbpHbIC YTAIIBI HauvanbHble 3Tansl opraHndeckou PackpsiBaTh cosiepkaHuE TEPMUHOB U

OpPraHUYECKOMN
ABOJIIOIIUU

sBotonMu. [losiBiIeHME 1 3BOJTIOLIMS
MIEPBBIX KJIETOK. DBOJIOIHS
MeTabosm3mMa. Bo3HUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

MOHSTUH: «IIOCIIEAHUN YHUBEPCAIbHBIN
oO1Iui Ipe10K», OTHOKIJIETOUYHbIE
OpraHu3MBbl, IPOKAPUOTHI, 3YKAPUOTBHI,
CUMOHOTEHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emiie coobmiectB. CTpOMATOIHUTHI.
IIpokapuoThI ¥ 3yKapHOTHI.
[Ipoucxoxaenue 3yKapuoT
(cumOuoreHes). DBOTIOLMOHHOE
MIPOUCXOXKACHUE BUPYCOB.
JdemoHcTpanuu

Tabauist u cxembl: «HauyanbHble 3Tanbl
OpraHUYECcKOH 3BOITIOIUNY, «Cxema
00pa3zoBaHUsI 3YKApUOT MMYTEM
cumbuorenesa», «CTpoeHHE BUpPYyCa»

XapakTepu3oBaTh HaYaIbHBIC TATIbI
OpraHUYeCKOU PBOJIIOIIHH.

[IpuBoauTH MpUMEPHI apoMop(H0O30B
MIEPBBIX OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U JI0KA3aTeNIbCTBA TUIOTE3bI
cUMOMOreHesa.

Jloka3pIBaTh MOJTyaBTOHOMHOCTh
MUTOXOHAPUMN U TUIACTHU, UX
MIPOUCXOXKICHHUE OT MPOKAPUOTUUECKUX
KJIETOK.

JlenaThb BBIBOJBI O 3HAUEHUU
BO3HMKHOBEHUS ()OTOCHUHTE3A,
dhopmupoBaHus sipa ISl JadTbHEUIIETOo
pPa3BUTHUS )KU3HU HA 3eMJIe.
XapakTepu30BaTh TMIIOTE3bI
MIPOUCXOKICHHS BUPYCOB

4.5

DBOIOIUA SYKAPUOT

[TpoucxoxieHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHUNE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX
OpPTaHU3MOB.

JdemoHcTpanuun

[Toptper: 1. 1. MeuHuKOB.

Ta6nuiel u cxeMbl: «HavanbHbIE 3TAIbI
OpraHuyeckoil 3Bononumny», «Crucrema
YKUBOU MPUPOIBD»

PackpeiBath copepxanne TEPMUHOB U
MOHSATUH: TIPOKAPHOTHI, SYKAPUOTHI,
MHOTOKJIETOYHOCTb, CTICIIAATA3AIUS
KJICTOK, BUPYCHI.

XapakTepru30BaTh IPOUCXOXKICHNE
MHOTOKJICTOYHBIX OPTraHU3MOB.
CpaBHUBATh 0COOCHHOCTH
DYKapPUOTUYECKHUX U MMPOKAPUOTHISCKHIX
OpraHU3MOB.

Ha3piBaTh 0OCHOBHBIE apoMOp(}HO3bI
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DYKapHOT U OLICHUBATH UX 3HAYECHUE IS
JAJTbHEUILEr0 Pa3BUTHS )KU3HU

4.6 | OcHOBHBIE 3TaITbI OcHOBHBIE 3Tarbl SBOJIONMNH BbICIIMX | PackpbiBaTh colep:KaHUE TEPMUHOB U
HBOJIOLINU pactenuit. OcHOBHBIE apoMOp(}o3bI MOHSATUI: BOAOPOCIIU, PUHUODHUTHI,
pPacTUTENILHOTO MUPa pactenuil. Berxos pacTeHuii Ha Cylly. | MXH, TATOPOTHUKOOOpPA3HbIE, CEMEHHBIE

[TosiBNEeHUE CIIOPOBBIX PACTEHUM U MarlOPOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cyliu. CeMeHHbIe MOKPBITOCEMEHHBIE, OecIionoe
pactenus. [IporcxoxkaeHue BETKOBBIX | MOKOJIEHHUE (CIIOPOQUT), MOTOBOE
pacTeHuil. MoKoJIeHHEe (rameTodur).
JdemoHcTpanuu ITepeuncnsiTh OCHOBHBIE ATAMbI
Tabnuibl u cxembl: «KApoMOPGO3bI ABOJIIOLMH PACTUTEIHLHOTO MHUPA.
pactenuity, «PUHHOGUTH, Ha3biBaTh OCHOBHBIE apOMOP(O3BI
«OIHOKIETOYHBIE BOJOPOCIINY, pPacTEeHU U OLICHUBATh UX
«MHOTOKJIETOUHBIE BOJLOPOCIIHY, ABOJIIOLIMOHHOE 3HAYEHUE.
«Mxny, «ITanopoTHUKNY, CpaBHUBaTh OCOOCHHOCTH CTPOCHUS
«I'omoceMeHHBIE pacTeHus», «OpraHbl | paCTEHUM pa3HBIX OT/IEIOB
LIBETKOBBIX PACTECHUID.
Oo6opynoBanme: repbapuu pacTeHun
Pa3JIMYHBIX OTIEIIOB.
IIpakTueckas padora
«M3ydeHne 0coOOEHHOCTEN CTPOCHUS
PACTEHMI pa3HBIX OTIAEIOBY

4.7 | OCHOBHBIC 3TaITbI OCHOBHBI€ 3Tanbl YBOIIOLUN PackpsiBaTh cosiepkaHuE TEPMUHOB U

9BOJIIOIIUH JKHBOTHOTO
MUpa

AKUBOTHOTO MHpa. OCHOBHBIE
apoMopd 03kl )KUBOTHBIX. BeHckast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHNUE COBPEMEHHBIX TUTIOB.

MOHSTUH: IPOCTENIINE, TIIIACTUHYATBIE,
KUIIEYHOIIOJIOCTHBIE, IINIOCKUE YEPBY,
YJIEHUCTOHOTHE, PHIOBI, 36MHOBO/IHBIE,
[IPECMBIKAIOIIMECS, IITULBI,
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ITepBbie XOp/10BBIC )KUBOTHBIE. JKU3HB
B BOJI€. DBOJIIOIUS TT03BOHOYHBIX.
[Tpoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenne
MJIeKONIUTAarOmKX U ntull. [IpuHuun
KIIroueBoro apomopdoza. OcBoeHwme
OECII03BOHOYHBIMH M II03BOHOYHBIMH
YKUBOTHBIMH CYIIIH.

JdemoHcTpanuu

Tabuuibl 1 cxeMbl: «Cxema pa3BUTHS
YKHUBOTHOT'O MHUPa», «ApoMop(o3bl
JKUBOTHBIX», «[IpocTreimuey,
«KumeunonosocTtHbie», «Ilmockue
yepBu», «YmeHucToHorue», «Pe1ob»,
«3eMHOBOJIHEICY,
«IIpecmbikarommecs», «IITuip,
«MIJEeKOIIUTAIOIINE .
O0opynoBaHue: KOUIEKIIUU
HACEKOMBIX; BJIQXKHBIC ITPETIApAThI

KUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUIEKLIUU UTJIOKOKHX; CKEJIEThI
MO3BOHOYHBIX KUBOTHBIX; Uyyesa MTHUIL
Y 3BEPEU.

IIpakTnueckas padora

«M3ydeHne 0coOEHHOCTEN CTPOCHUS
ITO3BOHOYHBIX JKUBOTHBIX)

MJIEKOIUTAIOIINE, SKTOAEPMA,
DHTOAEPMA, ME30EPMA, IBYCTOPOHHSS
CUMMETPHUS, TEIUIOKPOBHOCTD.
[lepeuncnsiTb OCHOBHBIE ATAlbl
HBOJIIOLIMU KUBOTHOTO MHpA.
Ha3bIlBaTh OCHOBHBIE MpeajanTaluy,
CIIOCOOCTBOBABILUE BBIXO/Y )KUBOTHBIX
Ha CyIly.

OueHnBaTh 3HAYEHUE PA3BUTHUA
HEPBHON CUCTEMBI [T IPUCIIOCOOIEHUS
YKUBOTHBIX K YCJIIOBHSIM OKpPYXarolen
Cpelbl.

OOBICHATH NPUYUHBI IBOTIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHUL, MIIEKOTTUTAIOIINX
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4.8

Pa3Butue xxn3au
Ha 3emiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MPoOTEPO30H,
aje030M, Me3030i, KaiitHo30M. O0Ias
XapaKTepUCTHKA KINMaTa U
reoJ0rn4ecKux mpoueccos. [losiBnenue
Y paclBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpazoBaHue: ero yciaoBus U
BJIMSTHUE HA Ta30BBIM COCTaB
aTMocdephl.

MaccoBsie BBIMUPaHUS —
AKOJIOTMYECKHE KPU3UCHI MPOILIOTO.
[IpyyuHbI U CIEACTBUS MaCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTHYECKUN KPHU3HUC, €TO
ocobenHocTH. [Ipobiema coxpaHneHus
O0nopazHooOpasus Ha 3eMIie.
JemoHcTpauumn

Tabnuib! u cxembl: «Pa3Burtue xu3Hu
B apX€UCKou 3pe», «PazBuTue xu3Hu
B IIPOTEPO30MCKOM 3pe», «PazButue
YKA3HU B TIAJICO30MCKOU 3pe»,
«Pa3BuTHE KU3HU B ME3030KUCKOU IPEN,
«Pa3BuUTHE KU3HU B KAWHO30MCKOM
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHSATUM: apXel, apxeOaKTepuH,
LI1aHOOAKTEPHH, IPOTEPO3OH,
najge03om, KeMOpHil, OpJOBUK, CHIIYD,
JIeBOH, KapOoH, nepmb, [Tanres, Tertuc,
TPUIIOOUTHI, pPUHHUO(DUTHI,
PaKOCKOPITUOHBI, TAaHITUPHBIE PHIOBI,
KOTHJI03aBpbl, ME3030M, | OH/1BaHa,
JlaBpasusi, Tpuac, ropa, MeJj, XBOMHBIE,
TUHKIOBBIE, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXEONTEPUKC, IIOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOreH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU
Ha 3eMJI€ 0 3paM U MEPUOJIaM.
YcranaBnMBaTh 3aBUCUMOCTh MEXKY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIIMMAaTa U MPOLeCCaMu
B )KMBOM MPUPOJIE.

OOBSACHITH TPUYMHBI pacIIBETa
CHUCTEMATHYECKUX IPYII OPTaHU3MOB
B PA3JIMYHBIE APbI U TIEPUOIBI.
AHaIN3UPOBATh IPUYUHBI U CIIEICTBUS
MAaCCOBBIX BBIMUPAHUU.

HasbiBaTh 0OcCHOBHBIE apoMOp(}HO3bI
PACTEHHI U JKUBOTHBIX.

126



depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

[TpuBOIUTE IPUMEPHI TIEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHaIM3UPOBATh IMMyTH PEIICHUS
pOOJIEMBI COXPAHEHHUS
OouropazHoobOpasus Ha 3emiie

4.9

COBpCMCHHaSI CHUCTCMa
OpraHrU4YCCKOro mMmmpa

CoBpeMeHHas cUCTeMa OPraHUYECKOro
mupa. [IpuHune kaaccudukanmm
opranu3MoB. OCHOBHbIE

CUCTCMAaTHUYICCKUC I'PYIIIILI OPraHn3MOB.

JdemoHcTpanuu
Tabnuibl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOro MUPA

PackpriBath copepxanue TEPMUHOB U
MOHATUH: OAKTEPUH, APXEH, BHICIIINC
pacTeHus, 3eJEHbBIE BOJIOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBHUTHBIC, TTATOPOTHUKOBHTHEIE,
XBOIIIEBU/IHbBIE, TUIAYHOBUHBIE,
TOJIOCEMEHHBIC, TTOKPBITOCEMEHHBIE,
MPOTHUCTHI, KAIIICYHOIIOJIOCTHBIE,
MJIOCKUE YE€PBU, KPYTIIbIC YEPBH,
KOJIbYaThIC YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, HTJIOKOKHE, XOPAOBHIC,
rpUOBI, TUITAWHUKA, BUPYCHI.
XapakTepru30BaTh COBPEMECHHYIO
CHUCTEMY OPTaHHYECKOTO MHPA;
HAa3bIBATh OCHOBHBIC CUCTEMATHIECCKUE
IPYIIB OPTaHU3MOB.

OOBSACHITH MIPUHITUIIBI KTaCCU(DUKALTUU
OpraHU3MOB.

[lepeuncrnsaTh OCHOBHBIC TIPU3HAKH
MPOKApHOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOAOPOCIEC.
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[IpuBOINTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATUYECKUX IPYIIIT
OpraHU3MOB

HToro 4yacoB o Teme 15
5 Tema «IIpoucxoxkaeHue 4eJ10BEKa — AHTPOIOT eHe3»
5.1 | AHTpomonorus — 1 Paznensl 1 3a1a4n aHTPOIOJIOTHH. PackpeiBaTh conep:xkaHue TEPMUHOB U
HayKa O YEJIOBEKE Metoabl aHTPOIIOJIOTHH. HNOHSITUNA: aHTPONOJIOTUs1, MOp(doIOoTHs,
JdemoHcTpauumn AHTPONOIEHE3, AaHTPOIIOMETPHS,
Tabauis! 1 cxembl: «MeToabl PEKOHCTPYKLIHS, apXEOJIOT s,
AHTPOTOJIOTUI. sTHOrpadus.
Oo0opynoBanue: MyJIsKU HaspiBaTh paszaensl u 3aqauun
OKaMEHEIOCTEN, TPEAMETOB AHTPOIIOJIOT U H.
MaTepUaAIIbHON KYJIbTYpPbI IPEAKOB XapaxkTepu3oBaTb METOBI
yenoBeka; (hoTorpadun HaXog0K AHTPOIOJIOTUHU U CPABHUBATH UX MEXKIY
MCKOMAEMBIX OCTATKOB YEJIOBEKA co00Ii1.
BriensaTs BOnpoCkl 3BOTIOLHAH
YEJI0BEKA, UCCIIEYEMBIE IIPU TOMOIIU
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butne 1 CranoBieHuE PEICTaBICHUI PackpeiBaTh conepkaHue TEPMUHOB U
MIPEACTABICHUI 0 MPOUCXOXKAECHUU YEINOBEKA. MOHSATHN: aHTPOIIOTEHHAs TEOPUS,
O IIPOUCXOKACHUN Pennrnosnsie Bo33peHus. TpynoBas Teopusi, HOMO sapiens.
YeJnoBeKa CoBpeMEHHBIE HAYYHbIE TEOPUH. OuenuBatb Bknag Y. lapsuna

JdemoHcTpanuun

[Hoptper: Y. JapBuH.
Tabauib!l U cXeMbl: «MeTOIbI

AHTPOIIOJIOT UM .

B Pa3BUTHUE MTPEICTABICHHUMN

O IPOUCXOXKIECHUHU YEIIOBEKA.
ApryMeHTHPOBAHHO KPUTUKOBATh
PEIUTUO3HBIE TPEACTABICHUS

128



depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

OobopynoBanme: MyssiKu
OKaMEHEJIOCTEH, TPEIMETOB
MaTepuaIbHOU KYJIbTYpPHI IPEIKOB
yesIoBeKa; pernpoaykiuu (potorpadun)
KapTUH ¢ MU(OTIOTUICCKUMHU U
OMOJIEHCKIMU CIOKETaMU
MIPOMCXOXKICHUS YEITOBEKa

O MIPOUCXOKJICHUH YEJIOBEKA C MO3UIINH
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTh HAyYHbIEC TEOPUU
MIPOUCXOKJICHHS YeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YEeCcKOro Mupa

CX0J1CTBO YeIOBEKa C )KUBOTHBIMU.
CucreMaTuuecKoe MOJI0KEHUE
yenoBeka. CBUIETENbCTBA CXO/ICTBA
YeJI0BeKa C )KUBOTHBIMMU:
CpaBHUTEIHHO-MOP(OJIIOTHUECKHE,
sMOpuosiorunyeckue, Gu3noJioro-
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpssMOXOXKIEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3Butune
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JdemoHcTpanuun

Tabnuiel v cxembl: «I 0J0BHOM MO3T
YesoBekay, «YeroBekooOpa3Hbie
00e3bsiHbIY, «CKelleT 4eoBeKa 1
CKEJIET IUMIaH3e», «PyTUMEHTHI 1
aTaBU3MBbID».

OO0opynoBaHme: CKEJIET YEJIOBEKA,;
MOJIENIb YEpera YEI0BEKA U Yyepena

PackpbiBath copepxanue TEPMUHOB U
MOHATUHN: PYIUMEHTHI Y YEIIOBEKa,
aTaBU3MBbI Y UEJIOBEKA,
MIPSMOXO0XKICHHE, BTOpasi CATHAIbHAS
cUcTeMa.

OrnpenensaTh CHCTEMATUYECKOE
TIOJIOKEHHUE YEJIOBEKA B OPTaHMYECCKOM
MUpE.

BhISBISTH UepThI CXOJCTBA U AU
YeJIOBEKA M )KHBOTHBIX.
XapakTepru3oBaTh CBUICTCIIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBEHO-MOP(OJIOTUYECKHE,
aMOpHOIOTHYECKHE, (PU3UOIIOTO-
OMOXUMHUYECKHE, ITOBEACHUCCKHE).
[IpuBOANTH MPUMEPHI ATABU3MOB 1
PYJIMMEHTOB Y Y€JIOBEKA.

OnuceIBaTh MPU3HAKY YETIOBEKA,
chopMHpPOBaBILIKECS B CBSI3U

C JIpEBECHBIM 00pa30M >KM3HU MPEJIKOB
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MMUMITIAH3C, MOJCJIb KUCTH YCJIOBCKA U
KHUCTH IINMIIaH3C.

JlaGoparopHnasi paGora
«M3yueHnune 0cOOEHHOCTEHN CTPOSHUS

CKCJICTA YCIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM)

U TIPSIMOXO0KJIEHUEM.

BBIABIATE MPUYHHBI OCOOCHHOCTEN
CTPOEHHS Yeperna yejJoBeKa

110 CPABHEHUIO C YEJIIOBEKOOOPA3HBIMHU
00e3bsiHaMHU.

CpaBHHBaTh OPYJUHHYIO 1EATEIBHOCTh
YeJIOBEKA U )KUBOTHBIX.

CpaBHUBAaTH OCOOEHHOCTH BhICIIEH
HEPBHOM JIEATEIBHOCTH YEI0BEKA U
YKUBOTHBIX

5.4 | JIBmxymiye CUIIbI JBuokymiue cuibl ((pakTopsbl) PackpriBaTh conep:kaHue TEPMUHOB U
(pakTopsr) aHTpoOIIoreHe3a: OMOJIOTUYECKHUE, MOHSATUM: HACJIEACTBEHHAS
aHTpOIIOTeHEe3a coruasbHble. COOTHOLIEHUE U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOD,

OMOJIOrMYECKHUX U COLUAIbHBIX OpyJuiiHas NesATeNbHOCTh, TPYNIOBOE
(akTOpOB B aHTPOIIOTEHE3E. COTPYIHHUYECTBO, OOLIEHUE, PEYb.
JdemoHcTpanumn XapakTepu30BaTh JBUKYIINE CUIIBI
Talauiis! ¥ cxembl: «JIBUXKyIne CUIbl | aHTPOIIOTeHE3a: OMOJIOTUICCKUE H
aHTPOTIOTCHE3a. CollMaIbHbIE
OoopynoBanme: MyJISIKU IPEIMETOB
MaTepuaIbHON KyJIbTYpbl IPEAKOB
YyeJoBeKa

5.5 | OcHOBHBIE CTAIUH OCHOBHBIE CTaIMM AHTPOIIOTEHE3A. PackpriBaTh copepxkaHue TEPMUHOB U

aHTPOIIOreHE3a

Pannue yenoBekooOpa3Hbie 00€3bsHbI
(IPOKOHCYJIbI) U pAaHHUE TOHTUJIBI —
0011I1e MPEIKK YEIOBEKOOOPa3HBIX
00e3bsIH U JIt0/IeH. ABCTPATONMUTEKH —
JIBYHOTME MPEAKH JIto1e. YenoBek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMelblid, YenoBek mpsaMOXOIsIIni,
Yenoek reiaennoeprekuid, YenoBek
HEAHJAEPTAIbCKNN, KDOMaHbOHELL,
JICHHCOBCKHM 4YeJ0BeK, YenoBek
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yMEJIbI{, TIEPBbIE U3TOTOBJICHUS
opyauu Tpyna. Yenoek
NPAMOXOISIIIUI U TEPBBINA BBIXO
mrozieit 3a mpenensl Appuku. Yenosek
refeIb0epreKuii — OOIIMM MpeIoK
HEaHJEPTAIBbCKOIO YEJIOBEKA U
YyeJIoBEKa pa3zyMHOTo0. UelloBek
HEaHAEPTAIbCKAN KaK BUJ JIFOJICH
XOJIOJIHOTO KiuMata. YeaoBek
pa3yMHBI COBPEMEHHOTO THIIA,
JICHHUCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npejenamMu AQpuku.
ITaneoreHeTrka v majaeoreHOMHUKA.
JdemoHcTpanuu

IlopTperst: JI. JIuku, A. 5. Porunckuit,
M. M. I'epacumos.

TaOauIpBl B CXEMBI: « DBOIIOIUOHHOE
JPEBO YEJIOBEKA», K ABCTPAIIONIUTEK,
«Yenosek ymensliny, «HenoBek
MPAMOXOAAIINNY, «JI€eHUCOBCKHI
yenoBek», «HeanaepTaabliby,
«KpomanboHIIb», «IIpenku yenoBekay.
Oo6opynoBanme: MoaeIH TOpca
IPEAKOB YEJIOBEKA; MYJISIKH MPEIMETOB
MaTepUabHON KYJIbTYpPbl IPEAKOB
YyeJloBeKa

pPa3yMHbI COBPEMEHHOTO THIIA,
MaJICOrC€HETUKA.

XapakTepu3oBaTh OCHOBHBIE CTA/IUH
AHTPOITOTEHE3A.

BbISIBISATE MPOrPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Yy TPEAKOB YEJIOBEKA
Ha Pa3HbIX CTAAUAX AHTPOIIOTEHE3A.
[IpuBOAUTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CTaJM{ aHTPONOTeHE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKUE
JaHHbIEe, 00pa3 KU3HU U OPYIUs TPY/a.
CpaBHHMBATH NPEACTABUTEICH OCHOBHBIX
CTAaIM{ aHTPOIIOTECHE3a
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5.6 | DBomonus DBOJIIOLHS COBPEMEHHOTI'O YEJIOBEKA. PackpbIBaTh coepxaHue TEPMUHOB U
COBPEMEHHOTO EctecTBeHHBII 0TOOP B MOMYJISAIHSIX MOHATUN: MyTallMOHHBIN IIpoLece,
YEeJI0BEKa yenoBeka. MyTallMOHHBIN ITPOLIECC U noJuMop(u3M, MOMYJISIIUOHHBIE

nonumopdusm. [lonmynsimonnsie BOJIHBI, Apeii( reHOB, MUTpaLus,

BOJIHBI, Ipeii) reHoB, MUTpaIus U «3(hdexT ocHOBATETA.

«(dekT ocHOBaTENSD B MOMYJISIUAX XapakTepu3oBaTh pOJIb €ECTECTBEHHOTO

COBPEMEHHOTO YEJIOBEKA. 0TOOpa B MOMYJIALMAX COBPEMEHHOTO

JdeMoHcTpanuu YyeJIOBEeKa.

Tabnuibl v cxembl: «IT1arbl 3BoJitoK | OTIeHUBATh POJIb MYTAITMOHHOTO

YEJIOBEKa» npoiiecca, MONyJsSILUOHHBIX BOJIH,
npeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJISD» B ABOJIIOLIUYU TOMYJIALINI
COBPEMEHHOI0 YEJIOBEKA.
[IpuBOUTH pUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOIMYJISIIIUOHHbBIE
BOJIHBI B HBOJIFOLIUM COBPEMEHHOIO
YeJIoBeKa

5.7 | YenmoBedeckue pachl. Yenoseueckue packl. [lonsatue o pace. | PackpbiBath copepxanue TEPMUHOB U

MexauciuuImIMHapHbIe
METObI AHTPOIOJIOTUH

bosnpne pacel: eBponeongHas
(eBpasuiickasi), aBCTpaIO-HErPOUIHAS
(?KBaTOpHUaIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u
IIyTH PACCEIEHUS YEJIOBEKA 110
iaHeTe. EAMHCTBO YeoBeuecKux pac.
Hay4Hast HeCOCTOSITEIBHOCTD pacu3Ma.
[IpucnocoOiaeHHOCTH YenoBeKa

K Pa3HbIM YCIOBHSAM OKPYKAIOLIEH

MOHSTUI: paca, paCOT€HE3, paCU3M,
COLMAIIBHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBITUX
pac 4eJaoBeKa: EBPONICOUIHON
(eBpa3uiickoil), aBCTpaIO-HETPOUTHOM
(?KBaTOpUAIILHOMN ), MOHTOJIOUTHOM
(a3uaTcKo-aMepUKaHCKOM).

BbISIBISITE IPUYMHBI BOBHUKHOBEHHUS
YEJI0BEYECKHX pac.
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cpensl. BnusHue reorpaduyeckoit
cpenbl U nperda reHoB

Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO
YEJI0BEKA.

MexucuuIuMHapHbIE METOIbI

B hu3uIecKoi (OMOIOTHIECKON)
AHTPOMOJIOTMH. DBOIOLHOHHAS
AHTPOIIOJIOTUS ¥ MAJICOAHTPOITOTIOTHS
YEJIOBEYECKHUX MTOMYJISIUN.
buoconunanbabie uccneoBaHus
npUpoJIbl uenoBeka. MccnenoBanue
KO3BOJIIOIIMU OMOJIOTUYECKOTO U
COLMAIIBHOTO B YEJIOBEKE.
JemoHcTpauumn

Tabsuibl v cxeMbl: «Pachl yenoBekay.
IIpakTnueckas padora

«3yueHune SKOJIOTUYECKUX afanTalni
YEJI0BEKA»

[IpuBOANTH IPUMEPHI ATANTHUBHBIX
IIPU3HAKOB Y IIPEACTABUTENEN
4eJI0BEYECKHUX pac.

[IpuBOANTH CBUIETENHCTBA €IMHCTBA
IIPOUCXOXKICHUS YEIOBEYECKHUX Pac.
ConocTaBisTh a1alTUBHBIE THUIIBI
JIIOJIEH C paCOBBIMU IPU3HAKAMH.
JIoKa3pIBaTh HAYYHYIO
HECOCTOSITENIBHOCTh PACH3Ma

Nroro yacos o teme 10
6 | Tema «9koy10rusi — HAYKA 0 B3aMMOOTHOIIIEHUSIX OPraHU3MOB U HATOPTAaHU3MEHHBIX CHCTEM C OKpY KAKoIei
cpenoii»
6.1 | 3apoknenue u 1 3apoKIeHUE U Pa3BUTUE HKOJIOTUH PackpsiBaTh conepxanne TEPMUHOB U

Pa3BUTUC SKOJIOTHHN

B Tpyaax A. I'ym6onpara, K.®. Pynse,
H.A. CeBepuoBa, J. I'ekkens,

A. Tencnu, B.H. Cykauéna. Paznens! u
3a/1auu IKOJNIOTUH. CBSA3b HKOJIOTHUU

C IpyTMMH HayKaMH.

MTOHATHI: DKOJIOTHUs, ayTIKOJIOTHS,
CHUHAKOJIOT S, SKOJIOTHUSI COOOILECTB U
DKOCHUCTEM, IKOJIOTHS BUIOB U
MTONYJISILUH.

XapakTepu3oBaTh OCHOBHBIE DTAIlbI
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JemoHCcTpauumn

[Moptpetsi: A. I'ymb0baT,

K. ®@. Pynne, H. A. CeBep110B,

2. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabmuibs! ¥ cxeMbl: «Pa3aensl
SKOJIOTHUI

3apOXKJICHUS U PA3BUTHS IKOJIOTHH KaK
HaAYKHU.

[IpuBoaUTH IpUMEPHI 0O HEKTOB
U3YYEHUS SKOJIOTHH.

Ha3biBaTh OCHOBHBIE 3a/1a4H, CTOSIINE
nepesa y4EHbIMU-3KOJIOTaAMH.
VYcraHaBaMBaTh B3aMMOCBA3b HKOJIOTUH
C IpYTUMU HayKamMu

6.2

MeTobI PKOJIOTHH.
3HaueHHne
DKOJIOTHYECKHUX
3HAHUU 111 YeJI0BEKa

Metonas!l 3xonoruu. Ilonesrie
HaAOJIIOICHHS. DKCIIEPUMEHTHI

B 3KOJIOTHH: TIPUPOIHBIE U
nabopaTtopHbie. MoienupoBanue
B DKOJIOTMM. MOHUTOpPHHT
OKPYXaroUIEH CPe/Ibl: TOKAJIbHBIM,
pEruoHaILHBIN U TJI00ATBHBIH.
3HaYCHHE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3€1
YEJI0BEYECTBA C MMPUPOJION.
DopMUPOBAHUE IKOJIOTUYECKON
KYJBTYPBI U DKOJIOTHYECKOU
rPaMOTHOCTH HACEJICHUSI.
JdemoHcTpanuun

Ta0auie! U cxeMbl: «MeToabl
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXaroUIEH CpeabD».

PackpbIBaTh conepxaHue TEPMUHOB U
HOHSITUIA: MTOJIEBbIE HAOIIOACHMUS,
MOHHUTOPHUHT OKPY’KAIOIIEN CPEBL,
MOJEIINPOBAHUE, IKCIIEPUMEHT,
MPOTHO3UPOBAHUE.

XapakTepru3oBaTh METObI IKOJIOTHH.
[IpuBOAMTH MPUMEPHI MTOJEBBIX
HaOIIOIEHNI B DKOJIOTHH.

BbIBIISITH 0COOEHHOCTH MOHUTOPHUHTA
OKpYXaroIlel cpeibl KaK METO1a
HKOJIOTUYECKUX UCCIEAOBaHUM.
OO0CHOBBIBATH 3HAYCHHE
HKCIIEPUMEHTOB B 3KOJIOTUYECKUX
UCCJIEIOBAHUSIX.

CpaBHUBaTh J1abOpaTOPHbBIE U
NIPUPOJHBIE SIKCIIEPUMEHTHI KaK METO/IbI
HKOJIOTUYECKUX UCCIICJOBAaHUM.
O1eHMBaTh 3HaUE€HUE TPOTHO3UPOBAHUS
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JlabopaTtopHnas padora
«3ydyeHne MeTo/10B 3KOJIOTMYECKUX
UCCIIEJOBaHUID»

KaK METOJ1a DKOJOTHIECKHUX
HUCCIIEeI0OBaHUMH.

O00CHOBBIBAaTH HEOOXOAUMOCTh
DKOJIOTHYECKUX 3HAHUU

JUISl COBPEMEHHOT0 YeJIOBEKa

Htoro yacos mo teme 3
7 | Tema «Opranusmsl U cpeaa 0OUTAHUSD)
7.1 | Dxonorudeckue 1 DkoJsioruueckue PakTopsl U PackpsiBaTh conepxanne TEPMUHOB U
bakTopsl 3aKOHOMEPHOCTH UX JEHUCTBUSI. MOHSATUM: YKOJOTUYECKUH (haKkTop,

Kinaccudukanus 3KoI0ru4ecKux
(bakTOpOB: aOMOTUUECKUE,
OouoTuueckue, antpororeHusie. Ooue
3aKOHOMEPHOCTH JEHUCTBHS
sKojorudeckux axropos. [IpaBuio
munumyMa (K. [npenrens,

1O. JIu6ux). TonepaHTHOCTD.
DBPUOMOHTHBIC U CTEHOOMOHTHBIC
OpTaHU3MBI.

JemoHcTpauumn

Tabauibl v cXeMbl: « IKOJIOTHUECKHE
bakTopb».

Oo6opynoBanme: repbapuu u
KOJUICKITUU PaCTCHUU U )KHBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IIUMYHBIX YKOJIOTHICCKUX
(dakTopoB

OMOJIOTUYECKHUI ONITUMYM,
OTPaHUYMBAIOIIUNA (TUMUTHUPYIOIIHI)
daxTop.

Knaccuduuupopats 3Ko0ruueckme
(aKTOpBI M0 pa3HbIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JEHUCTBUS
HKOJIOTUYECKUX (PAKTOPOB.
OO00CHOBBIBATh JEHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OrPAHUYHUBAIOLIETO
dakTopa.

ITpuBOAUTH PUMEPHL:
WUTFOCTPUPYIOLIUE IEHCTBHE TpaBUiIa
MUHUMYMa, OTPaHUYUBAIOIETO
(dhaxTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOHOTHYECKHE
daxTopbl. CBeT Kak
HKOJIOTUYECKUU

dakTop

Abuotnueckue gakropsl. CBET Kak
sKoJiorudeckuit pakrop. [ericTpue
Pa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTUYECKUE
TPYIIbI PACTEHUI U )KUBOTHBIX

110 OTHOUIEHUIO K cBeTy. CUTHaJIbHAs
poJib cBeTa. DOTONEPUOAU3M.
JdemoHcTpanuu

Tabnuibl u cxeMbl: «CBeTOBOM
CIIEKTP», « IKOJIOTUUECKUE TPYIITIbI
YKUBOTHBIX M0 OTHOIIIEHUIO K CBETY).
OobopynoBanme: repdbapuu
CBETOJIIOOUBBIX, TCHEIOOUBBIX U
TEHEBBIHOCIIUBBIX PACTCHHUIA;
CBETOJIIOOMBEIC, TCHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHbIE
pacTeHus.

JlabopaTopHasi pabora
«BpIsiBIEHNE pHUCTIOCOOIEHUI
OpPraHu3MOB K BIIMSIHUIO CBETa»

PackpriBath conepkaHue TEPMUHOB U
MIOHSATUM: CBET, (POTONEPUOAU3M.
XapakTepuszoBaTh JCHCTBHE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBaATh JEHWCTBUE Pa3HBIX
Y4aCTKOB COJIHEYUHOI'O CIIEKTpa

Ha OpraHu3MBbl.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3HEICITCIIbHOCTH PACTCHHUH Pa3HBIX
AKOJIOTHYECKUX TPYIIT 10 OTHOIICHUIO
K CBETY (CBETOIIO0MBBIE, TEHEIOOUBEIE,
TEHEBBIHOCIIMBEIEC).

[IpuBOINTH IPUMEPHI PACTEHUH PAa3HBIX
AKOJIOTHYECKUX TPYII 110 OTHOIICHHUIO
K CBETY.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3HEICATCITLHOCTH JKUBOTHBIX Pa3HBIX
AKOJIOTHYECKUX TPYII 10 OTHOIIECHUIO
K CBETY (JIHECBHBIC, CYMEPEUHBIC,
HOYHBIC).

[IpyuBOIUTH IPUMEPHI JKHBOTHBIX
Pa3HBIX SKOJOTUUECKHUX TPy

10 OTHOIIICHUIO K CBETY.
OOGOCHOBBIBATh 3HAUCHHUE
dhoTonepruoau3Ma B KU3HU OPraHU3MOB
U JJIS IPAKTHKHU CEITBCKOTO

XO035IUCTBA
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7.3

AoOuoTHnueckue
(bakTOopHI.
Temmeparypa kak
AKOJIOTUYCCKHUI

dakTop

TemrepaTtypa Kak 3KOJIOTHYECKUAMN
dakTop. JleficTBre TeMmepaTypbl

Ha opraHu3Mel. [lolikunoTepmMHbIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.

JdemoHcTpanuu

Tabsuib! v cxembl: « TenIoKpOBHbBIE
KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdapuu u
KOJUIEKLIUHU TETUIOOOUBBIX,
3UMOCTOMKHX, MOPO30yCTONYHMBBIX
pacTeHUid; Yydesia MTULL U 3BEPEil.
JlabopaTopHasi padora
«BpIsiBIEHNE pHUCTIOCOOIEHUI
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATYPHD»

PackpeiBaTh copepxaHue TEPMUHOB U
MOHATHI: TEMIIEpATypa,
MONUKWIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEPMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHaOKMO3, IBPUTEPMHBIEC
OpraHU3Mbl, CTCHOTEPMHbIEC OPTraHU3MBI,
TEPMOPETYJISALIHS.

XapakTepu3oBaTh JICUCTBUE
TeMIepaTyphbl Ha OPraHU3MBbl.

BbIABIATE 0COOEHHOCTH CTPOEHUS U
KA3HEAEATEIBHOCTH MOMKUIOTEPMHBIX

(X0JIOTHOKPOBHBIX) 1 TOMOHOTEPMHBIX
(TEeTJIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOINTH MPUMEPHI TOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
BbIABIIATE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIbHOCTH TEIUIOIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOMYHUBBIX
pacTEeHU.

[IpuBOAUTH TPUMEPHI TETIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTEeHU.

[IpuBOIUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | Abuotnueckue BiiaxxHOCTB KaK 9KOJIOTHYECKUN PackpeiBath conepxkaHue TEPMUHOB U
(dakTopbl. BiaxxHoctb dakrop. [IpucnocobneHus pacTeHU MOHSTUH: BIAKHOCTD, TUAPODUTHI,
KaK 9KOJIOTHYECKUHN K MOJJIepKaHuI0 BOAHOTO OanaHca. rurpouTel, Me30(pUTHI, KCEPOPUTHI,
(dakto Knaccudukanus pacteHuit JKABOTHBIE: BOJIHBIE, ITOIYBOJIHBIE,

10 OTHOIIEHUIO K BOJE. Ha3eMHBbIE.
[IpucnocoOaeHHs KUBOTHBIX XapakTepu3oBarh JCHCTBUE BIAKHOCTH
K U3MEHEHUIO BOJHOIO PEXUMA. KaK 3KOJIOTHYECKOro (pakTopa.
JleMoOHCTpanun BoIsBISITE 0COOEHHOCTU CTPOCHUS U
Tabauipl U cxeMbl: « DU3NOTOTHISCKUE | KUZHEAESITEIbHOCTU PACTEHUN PA3HBIX
aJanTaluuy >KUBOTHBIX. HKOJIOTUYECKUX TPYIII 10 OTHOIICHHUIO
Oo6opynoBanme: repOapuu pacTeHUl, | K BOJE.
OTHOCSIIUXCS K TUTpoduUTaM, [IpuBOAUTH IPUMEPHI PACTEHUI Pa3HBIX
KcepoduTaM, Me30(uTaM, KOMHATHBIC | DKOJIOTMYECKUX TPYII MO OTHOUIEHUIO
pacTeHus JaHHBIX TPYII. K BOJIE.
JlaGoparopHasi paGora BBIsSBIISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOEHHOCTH (buU3HOI0rnYeCcKHUe NPUCIocoOIeHUs
pacTeHHIA U3 pa3HBIX MECT OOUTAHMS» | KUBOTHBIX K H3MEHEHUIO BOJHOTO
pexuma.
[IpuBOAUTH MPUMEPHI BOJHBIX,
MOJIYBOAHBIX U HA3€MHBIX )KUBOTHBIX
7.5 | Cpensl obutanus Cpenbl 06UTaHNs OPraHU3MOB: BOAHAsI, | PackpsIBaTh cojepkaHue TepMUHA

OpraHUu3MOB

Ha3eMHO-BO3/yIIIHAs, TOUYBEHHAS,
riyOWHHas MOJMOYBEHHAs,
BHyTpUOpranuzMeHHas. ®u3nko-
XUMHUYECKHE 0COOCHHOCTH Cpel
0oOUTaHUs OPraHU3MOB.

«cpena OOuTaHusY.

XapakTepu3oBaTh OCOOCHHOCTH
BOJIHOM, HA3EMHO-BO3YIIIHOM,
MOYBEHHOM, TTyOUHHO MOJIMIOYBEHHON U
BHYTPHUOPTAaHU3MEHHOU cpel OOUTaHUSI.
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[Ipucnoco6iaeHus: OpraHu3MoB K )KU3HU
B Pa3HbIX Cpeaax.

JdeMoHcTpanuu

Tabsmubl 1 cxembl: «Cpeabl 0OUTaHUS
OpraHUu3MOB).

Ob6opynoBanme: KOJJICKIIUU
KUBOTHBIX, OOUTAIOIINX B PAa3HBIX
cpenax

CpaBHUBaTh GU3UKO-XUMHUYECKHE
YCJIOBHS Pa3HBIX CpeJl OOUTaHUS.
BoIsSIBISITE 4epThl NPUCTIOCOOJIEHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
HA3€MHO-BO3YIIIHOM, [IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM Cpeax
oOuTaHus.

[IpuBOIUTH IPUMEPHI OPTaHU3MOB,
OOUTAIOIIKX B PA3HBIX Cpellax

7.6 | buonornueckue buonornueckue putmbl. BHennune u PackpriBaTh cofep:kaHue NOHATHUS
PUTMBI BHYTpeHHHE pUTMbl. CyTOUYHBIE U «OHOJIOTUYECKUE PUTMBD.

TOAUYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Ipucnoco01eHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUN TOJMYHBIX OMOJOTHYECKUX PUTMOB.
KU3ZHHU. [IpuBOIUTH MPUMEPHI TPOSIBIICHUS
JleMoHCcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauiel U cxembl: «bruonornueckue OpPraHu3MOB.
PUTMBD». BbIABIATH 4epThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repOapuu u OPTraHU3MOB K C€30HHBIM U3MEHECHUSIM
KOJUIEKIIUUA PACTEHUM U dKUBOTHBIX, YCIIOBUU KU3HU.
oOJaiaroux yepTaMu OnucbIBaTh CE30HHBIC SIBJICHUS B )KU3HU
IPUCIIOCOOJIEHHOCTH K CE30HHBIM OpraHU3MOB, PACIIPOCTPAHEHHBIX
W3MEHEHUSIM YCIIOBUH KU3HU B CBOEH MECTHOCTH

7.7 | Kuznennoie GopMBbI XKusznenusie (HopMbl OPraHU3MOB. PackpeiBaTh comep:kaHue MOHATUSA

OpraHUu3MOB

[TonsaTHE 0 )KU3HECHHOU hopMme.
XKuzHeHnubie (HOPMBI paCTCHHI:
JIepeBbsl, KYCTApPHUKH, KyCTAPHUYKH,

«GKU3HEHHast (opMa OpraHu3May.
BbIsBIATE 0COOGHHOCTH CTPOSHUS U
’KU3HENIEeATEIbHOCTU PACTEHUH pa3HbIX
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MHOT'OJIETHUE TPaBbI, OJTHOJIETHHUE
TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX:
TUIPOOUOHTHI, T€OOMOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOCHUS U
o0pasza >K13HH.

JemoHCcTpauumn

Tabauiel u cxembl: « Ku3HEeHHbBIE
dbopmbl pacTenuity, « KuzHeHHbie
(OpPMBI JKUBOTHBIX.

Oo6opynoBanme: repdbapuu u
KOJUIEKI[UU PACTEHUI U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOPM

KU3HEHHBIX (POpM.

[IpuBOINTH MPUMEPHI PACTEHUHN PAa3HBIX
KU3HEHHBIX (POPM.

BbIABIIATE 0COOEHHOCTH CTPOEHUS U
YKU3HEIEATEIIbHOCTH )KUBOTHBIX Pa3HbIX
KU3HEHHBIX (POpPM.

[IpuBOANUTH IPUMEPHI KUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Buasl
OMOTHUYECKUX B3aUMOJICHUCTBHIL:
KOHKYPCHITUS, XUIITHUYIECTBO, CHMOMO03
u ero ¢opwmel. [Tapazutusm,
KOOIIepaIys, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxjeOHMYecTBO). HeTpoduueckue
B3aMMOJICUCTBUS (TOMTMYECKHUE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTHYECKNX B3aMMOIEUCTBUIN IS
CYIIIECTBOBAHMS OPTAaHU3MOB B CPEJIC
obutanus. [IpuHIUTT KOHKYPEHTHOTO
UCKITFOUCHUSL.

JdeMoHcTpanuu

TabauIbl U cXeMbl: «IKOCHUCTEMA

PackpsiBaTh coaep:kaHue TEPMUHOB U
MOHSATUMN: KOHKYPEHIIUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyallu3M,
KOMMEHCAJIN3M, HETpo(huuecKue
B3aUMOJICHCTBUA.

XapakTepu3oBaTh BUJIbl OMOTUYECKUX
B3aUMOJICHCTBUH.

OOBSICHATBH CYIITHOCTh KOHKYPEHIIUH,
XUITHUYECTBA, MApa3uTHU3Ma,
MyTyaJIi3Ma, KOMMEHCAJIU3Ma.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIINX B OMOTUUECKUX
B3aMMO/ICHCTBUSX PA3HbIX TUIIOB.
OueHuBath 3HaU€HHE OMOTUUYECKHUX
B3aMMOJICHCTBUH IS CYIIECTBOBAHUSA
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HIIMPOKOIUCTBEHHOTO JIECAY,
«DKOCUCTEMAa XBOMHOIO JIecay,
«enu nuTaHusy, « XUITHUYECTBOY,
«ITapazutuzm», «KOHKypeHLIH»,
«Cumonosy», «KommMmeHcaansmy.
O0opynoBanme: KOJJIEKIIUN
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3JIMUHBIX OMOTUUYECKUX

OpPraHMU3MOB B cpesie OOUTaHusl.
OO60CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO MCKITIOYCHUS

B3aMOJIENCTBUAX
Hroro yacos 1o reme 9
8 | Tema «JKo0JIOTHsI BUI0OB M MOMYJIALHID)
8.1 | Dxonoruueckue 3 DKOJIOTHYECKHUE XapaKTEPUCTUKH PackpriBaTh conep:kaHue NOHATHUS
XapaKTEPUCTUKHU nonyssinuu. [lomynsuus kak «TOMYJISILIHS.
MIONYJIALUN ouoznoruueckas cucrema. Poip OueHnBaTh 3HAYEHUE HEOJHOPOIHOCTH

HEOHOPOJIHOCTHU Cpebl, PU3MUECKUX
OapbepPOB U OCOOCHHOCTEH OMOJIOTUH
BUJIOB B (HOPMHUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYpPBI
nonyJyanui. OCHOBHbIE MTOKa3aTeNn
MOMYJISAILUU: YUCICHHOCTh, IJIOTHOCT,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXIaEMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPAIIHS.
JdemoHcTpanuun

Tabauibl ¥ cXembl: « IKOJIOTHUECKHE
XapaKTePUCTHUKHU MOMYJISIIIUN,
«IIpocTpaHcTBEHHAs CTPYKTYpa

cpelbl, pU3nYecKux 0apbepoB U
0COOEHHOCTEH OMOJIOrMH BUIOB

B (POpMHUPOBAHUU TIPOCTPAHCTBEHHOMN
CTPYKTYPbI TIOMYJISIITUH.

IIpuBOAUTE pUMEPHI TOMYJISALAN
Pa3HBIX BUJIOB PACTEHUI U )KUBOTHBIX.
XapaxkTepu3oBaTb OCHOBHBIE
AKOJIOTHYECKUE TTOKA3aTEIn
MOMYJISIIIUN: YUCIEHHOCTb, INIOTHOCTD,
BO3pACTHAs U MOJIOBAasi CTPYKTYpa,
POXKIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUSL.
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IOIIYJI U, ((B03paCTHBIe IMupaMHU bl
IOITYJIATIU N>

8.2 | Dkonormyeckas DKOoJOrnyecKas CTpyKTypa nonyJiaiuu. | PackpeiBaTh coaep:kaHue TEPMUHOB U
CTPYKTypa OneHKa YUCIEHHOCTH MTOMYJISIIUU. MOHATHN: TUHAMUKA OMYJISALINH,
MIOITYJISILIN U, JInHaMUKa MOMyYJISAIUN U €€ peryaiusa. | OMOTUYECKUI NOTEHIUA MOIYJIALUY,
JvHaMuKa momyisiquu buoTnyeckuii moTeHIMA MOMY/ISAIUK. | KPUBbIE BBDKUBAHUSL, (DAKTOPbI
U €€ perynsauus MopnenupoBanue qTUHAMHUKA CMEPTHOCTH, EMKOCTH CPEBI.

nonyisanuu. Kpuseie pocra OOBIICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTHU nonyJssinuu. Kpusbie pa3MelleHrs 0co0ei NoMmyIsIuu

BBDKHUBAHUSA. PeTylsanus 9ucieHHOCTH | Ha 3aHMMaeMOM TEPPUTOPHH.

MONYJISILUNA: pOJib (PAKTOPOB, OueHnBath OMOTUYECKUI TOTEHIIMAI

3aBUCSILINX U HE 3aBUCSIIUX OT MOMYJISILUN Pa3HbIX OPTaHU3MOB.

IIJIOTHOCTU. DKOJIOTUYECKUE CTPATErUU | AHATU3UPOBATH KPUBBIE POCTa

Bu10B (r- u K-ctparerun). YUCJIEHHOCTHU MOMYJIALIMU U KPUBBIE

JemoHcTpauumn BBDKHBAHUSI.

Tabuuupl u cxembl: «CKOPOCTh OO0O0CHOBBIBATh TPUYUHBI CIIEPKUBAHUS

3aceJIeHNs IOBEPXHOCTU 3EMIIH OMOTHUYECKOrO MOTEHIMaNa pocTa 1

PAa3IMYHBIMHA OpPTraHU3MaMm» IIPUYXHBI BCIIBILIEK POXKIAEMOCTH
Yy OTAEIbHBIX OPTAaHU3MOB.
[Tepeuncnsath pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINE YHCIEHHOCTD
MOMYJISIUUM PACTEHUMN U KUBOTHBIX.
OnuceIBaTh SKOJOTUYECKUE CTPATETUN
BUJIOB

8.3 | Dkosornyeckas HUIIA [TonsiTne 06 SKOTOTUYECKON HUTIIE PackpsiBaTh coepkaHue TEPMUHOB U

BHUJIA

BHusa. Mectoobutanne. MHOrOMEpHas
MO/IEJIb SKOJOTUYECKON HUILIA

MOHSITHIA: SKOJIOTHYECKasT HUIIIA, BU]I,
apeaJ, UHBa3usl.
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JIx. . XaTunncona. Pa3mepsl
sKoJ0THYecKor HUM. [loTeHnmanpHas
U pealn30BaHHAs HUIIIY.

Bup xak cuctema nomynsanuii. Apeanbl
BUJI0B. BUbI M X )KU3HECHHBIE
CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTPALMH KUBOTHBIX. bruonornueckue
WHBA3UHU YyKEPOIHBIX BUJIOB.
JdemoHcTpanuu

[loptper: JIx. Y. XaT4nHCOH.
Tabauupl 1 cxeMbl: «Moxaenb
3KOJIOTUYECKOW HUIIA

JIx. Y. XaTunHCOHAY.
Oo6opynoBanme: repObapuu pacTeHUN;
KOJUICKIIMU >KUBOTHBIX.
JlabopaTopHasi padora
«IIpucnocobeHrs ceMsiH paCTeHUM

K pacCeJICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MOJIEIb IKOJOTUUECKON HUIIN

Jx. . XaTunHCOHA.

[IpuBOIUTH TPUMEPHI SKOJIOTUUECKUX
HUII Pa3HBIX BUJIOB PACTEHUN U
JKUBOTHBIX.

BBISIBISTE OTIIMYME YKOJTOTUUYECKOM
HUIIY BUJIA OT €r0 MECTOOOUTAHMUSI.
['padrueckun nzodpaxaTh
MHOTOMEPHYIO MOJIEITb SKOJIOTUYECKON
HUILY JJIS1 Pa3HbIX BUJIOB.

BBIABISTE IPUYKHBI pPa3IUIUT

B pa3Mepax HKOJIOTUUECKON HUIIN

y pa3HbIX BUJIOB PACTCHUI U )KUBOTHBIX.
AHanM3upoBaTh NPUUUHBI U
MOCJIEACTBUSI CMEHBI SKOJIOTUYECKOM
HUIIN

Htoro yacos o teme 9
9 | Tema «9KkoJiorus co001ECTB. IKOJOTHYECKHE CUCTEMbD)
9.1 | CoobmecTBO 1 Coob6miecTBa oprann3MoB. buorienoz u | PackpsIBaTh cojiepkaHue TEPMHHOB H
OpPraHU3MOB — ero cTpykrypa. CBs3u MexXIy MOHSTUI: OMOIIEHO3, OUOTOTI.
OMOLIEHO3 OopraHu3Mamu B OMOLIEHO3E. Xapaktepu3oBaTh OUOIIEHO3 U €T0

JdemoHcTpanuun
Tabmauib! u cxembr: «CTpyKTypa

CTPYKTYPHI: BHJIOBYIO,
POCTPAHCTBEHHYIO, TPOPUUECKYIO.
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6I/IOHCH038.», «DKocucremMa
MU POKOIMUCTBCHHOI'O JICCA»,
«IKOoCcHCTEMa XBOMHOIO JIecay

[lepeunciaTh U IPUBOINUTH IPHMEPHI
CBsI3CH MEX Ty OpraHHU3MaMH
B OMOILICHO3€E

9.2

Dxocucrema

DKocHcTeMa Kak OTKPBITasi CHCTEMa
(A.JIx. Tencnun). yHKIIMOHATBHBIS
OJIOKM OPTaHU3MOB B 3KOCUCTEME:
IPOAYLIEHTBI, KOHCYMEHTHI,
peayueHTtsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CETH.
AbGuoTtnueckue 0J0KU 3KOCUCTEM.
[To4BEI ¥ MBI B 9KOCUCTEMAX.
KpyroBoport BemecTs 1 NOTOK SHEPTUn
B DKOCUCTEME.

JdemoHcTpanuu

IHoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabsauubl ¥ cxembl: «DYHKIIMOHAJIbHbBIE
IPYIIIbl OPTaHU3MOB B 3KOCUCTEMEY,
«KpyroBopoT BeIeCcTB B 3KOCHCTEME,
«llenn nutanus (macTOUIIHAs,
JETPUTHAS )».

Oo6opynoBanue: repbapun pacTeHUN;
KOJUIEKI[UM HACEKOMBIX; Uyuesa NTHI U
3Bepen

PackppiBaTh copepkaHue TEPMUHOB U
MOHSTUH: IKOCUCTEMA, POAYIICHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, Tpopuaeckue
ypOBHH, Tpoduueckue (MUIIEBBIC) LETH
U CETH.

Ha3biBaTh CTpYKTYpHBIE KOMITOHEHTHI
KOCHUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MIPUBOJINTH TPUMEPHI OPTAaHU3MOB

B 9KOCUCTEME Ha OCHOBE UMEIOILIUXCS
3HAHHUM O PaCTeHMsIX, Tpudax,
OaKTepusiX U KUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIECTB U
IIOTOK 3HEPIUHU B IKOCUCTEME.
OOBSACHSTH POJIb OPraHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEILECTB U TOTOKE SHEPTUH.
[IpuBOAMTE IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3HbIe YPOBHU
TPOPUUECKUX MHUPAMHU/I.

CocTaBisiTh CXEMbI IIEPEHOCA BEIIECTBA
Y DHEPIUU B SKOCHCTEMax (Lenu
TIUTAHUS).
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CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
eI MMUTAaHUI

9.3 | Dkonoruueckue OCHOBHBIC TTOKa3aTEIN YKOCUCTEMBI. PackpbiBaTh copepxaHre TEPMUHOB U
TIPaMU/TbI buomacca u poaykiusi. MOHSATHUM: TPOYKIIHS, Oromacca,
DKOJIOTUYECKUE MUPAMUIBI YUCET, AKOJIOTHYECKas TUpaMu/ia.
OmomMacchl ¥ YHEPTUH. XapaxkTepu3oBaTh IpaBuiia
JdemoHcTpanumn AKOJIOTMYECKUX MUPAMUJ] YUCEII,
TaOauIbl U CXEMBI: « DKOJIOTHYECKas OMOMaccChl U YIHEPTUH.
MUpaMUJA YUCET», «IKOJIOrHIecKas OOBSACHITH NPUYUHBI PA3TUYUN
nupamuia OuoOMacchly, B MPOJIYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKAsI MUPAMUA DHEPTUN» | DKOCHUCTEM.
ITpuBOAUTH MPUMEPHI NPAKTUIECKOTO
MPUMEHEHUST MPABUIT SKOJIOTMYECKUX
MUPAMUI.
CpaBHuUBaThH OMOMAacCy U MPOAYKIIUIO
AKOCHUCTEM CYyIIU U MUpOBOro okeana
9.4 | Usmenenus Jlunamuxa sxocucmem. PackpeiBath copepkaHue TEPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotixu. MOHSATUM: CYKIIECCHsI, KTUMAKCHOE
CYKIIECCUU @nykmyayuu. HanpaBiieHHbIE COOOIIECTBO, CYKIICCCUOHHBIH Psijl.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuuHbie M BTOPUUHBIE
CYKIIECCHU U UX MPUYMHBI.
AHTpOTNIOTeHHBIC BO3/ICHCTBHUS

Ha cykueccuu. KnumakchHoe
coobuiecTBo. bruopaznoobpasue u
[IOJIHOTA KPYyroBOpPOTa BELIECTB —
OCHOBA YCTOMYMBOCTH COOOILIECTB.

XapakTepu3oBaTh CYKIIECCUU:
MEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
WX MPUMEPBI U Ha3bIBATh MPUYUHBI
CMEHBI COOOIIIECTB.

CpaBHUBATH BPEMEHHBIE U KOPEHHbBIE
OMOTreo1eHO3bl HA KOHKPETHBIX
IIPUMEpax CBOEH MECTHOCTH.
MopnenupoBaTh pe3yabTaThl Ipoliecca

145




depepanbHaa paboyasa nporpamma | Buonorusa. 10-11 knacchl (yrny6aEHHbIN

JemoHCcTpauumn

Tabsuue! u cxeMbl: «O0pa3oBaHue
6osotay, «[lepBuunas cykueccus,
«BoccTaHoBieHue jeca nocie noxapa

CMEHBI OMOTEOIIEHO30B MO/ BIUSHUEM
aHTPOIOTEHHOTO (haKTOpa

9.5 | Ilpupoxansie IIpuponHble dKOCUCTEMBI. PackpriBaTh conep:kaHue TEPMUHOB U
HKOCHCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemsl | TOHATUN: PUTOIIIAHKTOH, 300TUIAHKTOH,
Mopell u 0keanog. IKocucmemovl myHOp, | APyCHOCTE.
Jlecos, cmeneul, nyCmbvitb. XapakTepu3oBaTh IPUPOIHBIE
JleMoHCTpanun HKOCUCTEMBI, UX OCHOBHBIE
Tabsuibl ¥ cxembl: «IKOocHCTEMA KOMIIOHEHTHI (Ha IpUMepe 03epa,
LIMPOKOJUCTBEHHOT'O JIECa, XBOWHOTO U IIMPOKOJIUCTBEHHOI'O JIECa).
«IKOCUCTEMA XBOMHOTO JIECA, OOBSICHATH TPUYUHBI PATUYHON
«IKocucreMa 03epay. Oromacchl MPOAYLIEHTOB U
O0opynoBaHme: aKkBapuyM Kak MOJI€NIb | KOHCYMEHTOB B IIPUPOJHBIX
SKOCHUCTEMBI. HKOCUCTEMAX.
IKCKypeust «IKCKypcus B THIUYHBIN | COCTaBIISITh NACTOUIIIHBIE U JCTPUTHBIC
OuoreorieHo3 (B 1yOpaBy, Oepe3HsIK, LEMY MUTaHUS TPUPOIHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJOJIbHBIN WK [IpuBOANTH PUMEPHI OPTAHU3MOB,
HNOWMEHHBIH JIyT, 03epo, 60JI0TO)» BXOJISIIIIMX B COCTaB (PUTOTUIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTH
B )KM3HU HAa3€MHBIX IKOCUCTEM.
CpaBHuBaTh OMOMACCy U MPOTYKIUIO
BOJHBIX U Ha3€MHBIX IKOCUCTEM
9.6 | AHTpOIIOTEHHbIE AHTPONOreHHBIE IKOCUCTEMBI. PackpbIBaTh copepkaHue TEPMUHOB U
HKOCUCTEMBI Arposkocucrema. ArpoLeHo3. MOHSTUI: arpO3KOCHUCTEMA, arpOLIEHO3,
(arposkocucTeMbI) Paznuunsa MeXy aHTPOIIOTEHHBIMUA M | MOHOKYJIBTYPA.
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MPUPOIHBIMH SKOCHUCTEMAMH.
JdemoHCcTpauumn

Tabyuibl ¥ CXeMBbI: « ATPOLIEHO3Y,
«KpyroBopot BEeCTB ¥ NOTOK
SHEPTHUHU B arpoOLIEHO3E».
Oo6opynoBanme: repdbapuu
KYJBTYPHBIX I JUKOPACTYLIUX
pacTeHUN.

IKCKypcHs « DKCKYpCHs

B arpO3KOCUCTEMY (Ha MMOJIe WIn

B TEIUINYHOE XO3AKUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI ATPOIKOCHUCTEM.
CocTaBisATh HENU MUTAHKS arpOLEHO3a.
OOOCHOBBIBATH TPUUMHBI HU3KOU
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh arpO3KOCUCTEMBI U
IPUPOJHBIE SKOCUCTEMBI.
XapakTepu30oBaTh PoJib YEJIOBEKA

B COXPAHEHUH YCTOMYNBOCTH
arpoO’KOCUCTEM

9.7

YpO03KOCUCTEMBI.
DOKOMOHUTOPHUHT

Ypb6o3xocucrtembl. OCHOBHBIE
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dopa u dayna.

CuHaHTpONM3aLUs TOPOJICKON (hayHBI.

buonornueckoe u X0351MCTBEHHOE
3HaYEHUE arpOdIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUN
OpraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonoeo sghghexma u 6uoos-
20UPUKAMOPO8 (K1I0UesbIX 8UO08)

8 PYHKYUOHUPOBAHUU IKOCUCEM.
[IepeHocC 3HEPTUH U BELIECTB MEXKIY
CMEXXHBIMU 3KOCHCTEMaMH.

Y CTOMYHUBOCTH OPTAHU3MOB,

PackpwiBath copepkaHue TEPMUHOB U
MOHATHI: YpOOIKOCHCTEMA,
CUHAHTpOMNU3aIus, ropojckas ¢Jopa,
ropojckas ¢ayHa, JKOMOHUTOPHUHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHThI yPOO3KOCHCTEM.
OnucpIBaTh OMOJIOTHYECKOE U
XO035IMCTBEHHOE 3HAYCHUE
ypOOIKOCUCTEM.

[TpuBOAUTH MPUMEPHI U OLICHUBATH
COCTOSIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsSIBISITE 0COOCHHOCTH TOPOICKON
Gbropsl 1 GayHBI.

CpaBHUBaTh YPOOIKOCHUCTEMBI U
MPUPOJIHBIE FKOCUCTEMBI
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MIOIYJISILIUM ¥ SKOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JIEUCTBUIA.

Mexanusmwl 6030eticmaus 3a2psA3HeHUl

PA3HBIX MUNO8 HA CYOOP2AHUIMEHHOM,
Op2aHUIMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KONO2UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUS.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOINOTEHHBIX
AKOCHUCTEM.

JdemoHcTpanuu

Tabnuub! u cxemsr: «[Ipumepsl
ypOO3KOCUCTEM.

IIpakTnueckas padora

«3yuenue u onucanue
ypOOIKOCUCTEMBIY.

JlabopaTopHasi pabora

«3yuenue pazHOOOpa3UsT MEJIKUX
MOYBEHHBIX YJICHUCTOHOTHX B Pa3HBIX
AKOCHCTEMAX)

HToro yacos 1o reme

12
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10

Tema «buocdepa — rinod6ajabHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
1 cocTaB Obnocdepbl

2

buocdepa — obmerranerapuas
000104yKa 3emiId, T/ie CYIECTBYET WU
CyLIECTBOBAJIA KU3Hb. PazBuTune
npeAcTaBieHu o 6uocdepe B Tpyaax
3. 3rocca. Yuenne B.W. Bepnaackoro
o ouocdepe. Obnactu duochepsl u eé
coctas. JKuBoe BelecTBo Ouocheps! u
ero (PyHKIIHH.

JdemoHcTpanuu

Ioprpetsl: B. 1. Bepnanckui,

9. 3rocc.

Tabuuub! 1 cxemsbl: «l'eochepsl
3emuiny, « DyHKIIUU KUBOTO BEIIECTBAY

PackpsiBaTh copepkaHle TEPMUHOB U
NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoaUTE GOPMYTUPOBKH OCHOBHBIX
nojoxeHul yuenus B. . BepHanckoro
o ouocdepe.

XapakrepusoBaTh 001acTi OMocepsl U
UX COCTaB, Ha3bIBaTh 00JIaCTU
pacmpoCcTpaHEHHs KUBOTO BEIIECTBA

B 000JI09Kax 3eMJIM U BBISBIISTH
MPUYHUHBI €T0 PA3TUIHOTO
pacnpeneseHusl.

[lepeuncnarb GyHKIMH )KUBOTO
BelecTBa onocdeps (razonas,
OKHCIIUTETHHO-BOCCTAHOBUTENbHAS,
KOHIEHTPALlMOHHAs, OMOXUMHUYECKas).
[IpuBOAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3/ICIICTBHS KMBOTO BEIIECTBA Ha
ouocdepy.

AHanu3upoBaTh U OIEHUBATH
OuoorHuecKyo HHPOPMAITHIO

0 TJI00AJTbHBIX SKOJIOTHYECKUX
npobiieMax 6uochepsl, TOTyyaeMyIo

U3 Pa3HbIX HCTOUYHUKOB.
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OuenuBars Bknan B. U. Bepnazackoro,
0. 310cca B CO3jaHUE YUCHUS
o ouocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHMUS
ounochepsl.
KpyroBopoTsl
BEILECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepol. OcobeHHoCTH OHOCPEphI
Kak ri100abHONU SKOCUCTEMBI.
JluHamuyeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOreoXUMHUUYECKHe UKIIBI (YTIIepoa,
a3oTa). PUTMHUYHOCTD SIBICHUI

B Ouocdepe.

JdemoHcTpauumn

Tabauuel u cxembl: «I'eochepsl
3eMiny», « DyHKIIUH )KUBOTO
BEILIECTBAY,

«KpyroBopoT a3zoTa B Ipupoie»,
«KpyroBopoT yriepojia B mpupojie»,
«KpyroBopoT KucCIIopo/ia B IPUPOJIE»,
«KpyroBopoT BOJIbI B IPUPOJIEH»

PackpriBath copepkaHue TEPMUHOB U
MOHATUM: TJI00aTbHAS YKOCUCTEMA,
TUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECCTB,
OMOTCOXUMHUYECKHE TTHKJIBI.
XapakTepu3oBaTh 0COOEHHOCTH
ounocdepsl Kak riodaIbHOM
HKOCHUCTEMBI.

Onpenensath GyHKIU0 Onocheps

B oOecrieueHnu OMOTeHHOTO
KpyTroBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu30BaTh OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEpOa, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPYTrOBOpPOTa
Pa3ITUYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHUE KPYTrOBOPOTA
BEIIIECTB JJIS CYIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATB POJIH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BCIIECTB.

BBISABIATH TUHAMUYECKOE PABHOBECHE
ounocdepsr.
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[TpuBOIUTE PUMEPHI PUTMUIHOCTH
SBJICHUH B Onocdepe

10.3 | 3oHaNBEHOCTH 2 3oHabHOCTH OHochepsl. [ToHsTHE PackpeiBath copepkaHue TEPMUHOB U
ounocheprr. OCHOBHBIC 0 6uomMe. OCHOBHBIE OMOMBI CYIIIN: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIC
OMOMBI CYIIIU. TYHJIpa, XBOWHBIE JIeca, CMELIAaHHBbIE U | JIECA, CMEILLIAHHBIC JIeca,
YcToitunBOCTh HIMPOKOJIMCTBEHHBIE JIeca, CTEIH, IMPOKOJIMCTBEHHBIE JIeca, CTEIIH,
ouochepsl CaBaHHBI, TyCTHIHU, TPOIIMYECKHE JIECA, | CABAHHBI, IyCThIHU, TPOITUYECKUE JIECA,

BBICOKOTOpbs. KilnMar, pacTUTENbHBIA | BEICOKOTOPbSI.
Y )KUBOTHBIA MUpP OMOMOB CYIIIH. IToka3piBaTh HA KapTe U
CTpykTypa ¥ QyHKIMS )KUBBIX CUCTEM, | XaPaKTEPU30BaTh OCHOBHBIE OMOMBI
OIIEHKA UX PECYPCHOTO MOTEHIHAIa U | CYILIH.
OouochepHbIX PYHKIIHA. CpaBHUBAaTH 0COOCHHOCTH KJIUMATa,
JleMOHCTpAaIMH MOYB, PACTUTEIBHOTO U dKUBOTHOTO
Tabauie! 1 cxembl: «OCHOBHBIEC OMOMBI | MMPA Pa3HbIX OMOMOB CYIIH 3EMIIH.
cymmy, «Kimmmarndeckue nosica BbIABIATH IPUYHHBI 30HATBHOCTH
3emum», « Tynapa», « Taiiray, B Ouocdepe
«CMeIIaHHBIN Jecy,
«IInpokonucTBeHHbIN J1eC», «CTEenby,
«CaBannay, «ITycTbiHSY,
«Tponmueckuii necy.
Oo6opynoBanue: repbapun pacTeHUN
Pa3HBIX OMOMOB; KOJUIEKITNH KUBOTHBIX
Htoro yacoB o teme 6
11 | Tema «HenoBeKk M OKpPY:KaOUIAs CPeaay
11.1 | Bo3neiicTBue 2 DKOJOTMYECKUE KPUZUCHI U UX PackpriBaTh conepkaHue TEPMUHOB

YyesoBeka Ha Ouochepy

NpU4rHbL. Bo3iencTere yenoBeka
Ha 6uocdepy. 3arpsi3HEHUE BO3TYIITHOM

U TIOHATHI: aTMocdepa,
BEILECTBA-3arPSZHUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3zpymienue noussl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHne
KJINMaTa.

JdeMoHcTpanuu

Tabyuuibl U cXeMBbl: «3arpsi3HeHne
aTMocdepb», «3arpsa3HeHue
ruapochepbdy, «3arps3HEHUE TOYBBDY,
«ITapaukoBsIit 3HPerT

MapHUKOBBIN 3PPEKT, «030HOBAS
TIBIPay, KKUCIOTHBIC JTOXKIN»,
ruapocdepa, IBTpouKanus BOI0EMOB,
M0YBa, YPO3Hs TTOYB, TICCTHIIH/IBI,
IKOJIOTHYECKUN KPU3HC.
AHanmM3UpOBaTh AHTPOIIOTCHHBIC
(haxTopbl BO3ICHCTBUS HAa Onochepy
(poJb yesoBeKa B IPUPO/IC) HA PA3HBIX
ATamax pa3BUTHUS YEJIIOBEYECKOTO
oO1iecTna.

XapakTepu3oBaTh IN100aIbHbBIC
HKOJIOTUYECKUE TTPOOIIEMBI;

OCHOBHBIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHUN; SKOJIOTMYECKUE
poOJIEMBbI, CBSI3aHHbBIE

C YBEITUUCHUEM TPaHCIIOPTa

B KPYITHBIX TOPOJIax; ABTPOPHUKAILIUIO
BOZI0OEMOB; MOCTICACTBUS 3arPsI3HCHUS
BOJI XUMHYECKHUMH BEIICCTBAMU;
BO3JICHICTBHEC YEIOBEKA HA TOYBCHHBIN
MOKPOB.

ApryMeHTHpOBATh 3HAUYCHUE
DKOJIOTUYECKUX 3HAHUM B PELICHUU
BOITPOCA O TOIJIEPKAHUH YCTOMYUBOCTH
ounocdepnt
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11.2

AHTpPONOTreHHOE
BO3JIEUCTBHE

Ha PACTUTENbHBIN U
YKABOTHBIA MUD.
OxpaHa nOpuposl

AHTPOIIOT€HHOE BO3JEHCTBUE

Ha PACTUTEINbHBIN U )KUBOTHBIN MUD.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO
mupa. OCHOBHbBIE TPUHITUITBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ PUPOAHBIC TEPPUTOPUU
(OOIIT). borannueckue caabl U
300JI0TUYECKUE TTapPKH.
JdemoHcTpanuu

Tabauiet U cxeMbl: «Oco60

OXpaHsEMBbIE IPUPOAHBIE TEPPUTOPHUM.

Oo6opynoBanme: Gpotorpapuu
OXpaHsEMbIX PACTEHUHN U )KUBOTHBIX
Kpacnoit kauru P®, KpacHolt kauru
peruoHa

PackpbIBaTh coepxaHue TEPMUHOB U
MOHATHI: COKpALICHUE
OnopazHoo0pasusi, OXpaHa MPUPOIbL,
0Cc000 OXpaHseMble IPUPOTHBIC
tepputopuu (OOIIT), 6oranmueckuit
call, 300JIOTHYECKUN MapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb
PAcTEHHI U )KUBOTHBIX.

[IpuBOIUTH MPUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIIOBEKA
HA PACTUTEIBbHBIA U )KUBOTHBIN

MHP.

XapakTepu3oBaTh MPUHLIUIIBI
«BCceMHUpHOM CTpaTeruu OXpaHbl
PUPOABDY.

[lepeuncraTb 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
PacCIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpazust 3eMITH.

[IpuBOIUTH MPUMEPHI PEAKUX U
MaJIOYUCJIEHHBIX BUJOB PACTEHUN U
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHEeCEHHBIX B KpacHble KHUTH
pernoHoB u Kpacnyto kaury PO
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11.3

PannonansHoOe
IIPUPOAOIIOIB30BAHUE
U yCTOMYUBOE
pa3BuTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEYCCTBA M TIPUPOIBI.
PanmonansHOE IPUPOIOTIONH30BAHNE
Y COXpaHEHUE OMOJOTNYECKOT0
pazHooOpasus 3emiu.

OO61re 3aKOHOMEPHOCTH
TII00ATBHBIX YKOJIOTHICCKUX
Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOTO KPH3HCa B €TO
BEPOSITHBIC TTOCJIEC/ICTBHUSI.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BHUTHS OMACHBIX TEXHOTCHHBIX
TIPOIIECCOB.

Cucmemmbie ucciedo8anus nepexooa
K pecypcocbepezatoujeli u
KOHKYPEHMOCHOCOOHOU dHepeemuKe.
Buonocuuecroe paznoobpasue u
ouopecypcul. Hayuonanvhule
uHgopmayuonHvle cucmemsl,
obecneyusarowue 00Cmyn

K UHGhopmayuu no cocmosHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHogvl 3Kopeaburumayuu 3KoCucmem
u cnocobo8 60pvovI

C OUONOBPeIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvIX
9IKOCUCTEM.

PackpbIBaTh coepxaHue TEPMUHOB U
MOHATUI: PALIMOHAIIBHOE
MPUPOIOINOIb30BAHHUE, YCTOMUHUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUH CIIEI.

XapakTepu30BaTh OCHOBHBIEC IIPUHIIMIIBI
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA U
IPUPOLBL.

OnuceIBaTh HEUCUEPIIAEMbIE U
ucyepIiaemMble MIPUPOIHBIE PECYPCHI,
IIOTYEPKUBAsi OTHOCUTEIBHOCTD
HEUCYEPIIAEMOCTH MTPUPOTHBIX
pPECYpPCOB; XapaKTepU30BaATh IIPOLIECCHI
UX BO3HUKHOBEHMSI M YCIIOBHSI CPEJIbI,
MPUBOASIINE K UX (POPMHUPOBAHUIO.
PackppiBaTh po01eMbl palliOHATBHOTO
IIPUPOIOIIOIB30BAHNS U HAXOANUTD ITyTH
WX pEUICHUS
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JemoHCcTpauumn
Tabmunb! ¥ cxeMbl: «Moaenu
YIPaBJISIEMOTO MUPAY»

HToro 4yacoB o Teme 6
PeszepBHOe Bpems 8
OBUIEE KOJIMYECTBO 102

YACOB I10 I[TPOI'PAMME
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