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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOJIOTHH, €€ 3HAYEHUH B MTO3HAHUH KUBOM MPUPOJbI U 00eCreYeHnn
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUs OOYyYAIOMIMXCS CpeCTBaMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU 00pa30BaTEIIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYMTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYaIOIIMXCA 10 OCBOCHHUIO COJCPKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HAMPABICHHOCTh HAa pPa3BUTHE 3HAHWM, CBSA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUU O
CTPOCHUH JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHUKYA HACIEACTBEHHBIX 3a00JIEBAaHMIA YEIOBEKA, MEIHUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX H HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHHHM Y4eOHOro MpeaMeTa
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KHU3HU U TpaKTHUecKol aestenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAEpX)aHUs y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKaIlMX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUSI K HEH, COOJTIOICHHS ATHUCCKHIX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCETHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0S3aTEIbHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hezento).



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.
Ponp Ouonormu B (OpPMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaAMET u3ydeHus ouonorun. OTinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKHUH ), OMOChEpHBIi.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

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



depmenTtsl — Owuonormyeckue Karanm3atopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTos03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rusipooOHble cBoiicTBa. buonornueckue ¢Qynkumn gunuaoB. 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.

[{uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas kuBas cucrtemMa. OOmme NpU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TpOKapHOTUYeCKON KieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMU OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacripeneneHue  XUMUYECKUX J3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsbiii. Pons dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqibl Ha (POTOCHHTE3 U CTIIOCOOBI MOBBIIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KIJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KHCIOpOOHOE OKHUCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHpoOpManuu B KIETKE. | @HETHYECKHH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurens CIIM/la.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHEHHs BUPYCHBIX 3a00ICBaHHIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenne u pyHKIHOHUpOBaHUE reHay, «CuHTe3 Oenkay, «I eHeTH4ecKuil Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

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

[Iporpammupyemasi rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHMW3MOB, €r0 3HaYEHUE JUJIS CEJIECKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

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

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y MLBETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOXKEHHUE
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
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

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

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMHHUPOBAaHMS. 3aKOH PAaCUICIUICHUSI MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupytouee ckpenmpane. Mcrnoap30BaHne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHUeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPHCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaTtuBHas
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE ONPENIECIICHHE TE€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W TreHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHUHAINBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUY U JICUEHUU TeHETUUECKNX 3a00JI€BaHU YEIOBEKA.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHUE,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOrO0 ¢ ImoioM», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Bumbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «Jurubpunnoe ckpemmBanue», «llepexpéct



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

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHUOPUAHOTO 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 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPETApATAX .

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

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. W. BaBumoBa 0 1eHTpax TMNPOUCXOXKIACHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YMCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

bHOTeXHOJIOTHST Kak OTpacib MPOU3BOACTBA. ['€HHAs WH)KEHepus. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue W oTudeckue  mpoosmempl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl qoMaliHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIO0B U KOPHETIJIONOB TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4aCTOK, B TEIUIMYHOE XO3AKCTBO, JIAOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopust U €€ MeCTO B OMOJIOTHHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuMs SMOPHOHOB PpAa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallOHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
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»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onmcanue mpuUCIOCOOJICEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIMA. AOHOTEHHBI CHHTE3 OPraHMYeCKHX BEIIECTB W3 HEOPraHUYEeCKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

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

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

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



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIEHUE, pacBET U BBIMUPAHUE TPYII )KHUBBIX OPraHU3MOB.

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

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIEHUH YeloBeKa. Meroasl H3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HenoBeyecKkrue pachy».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEeOXpoHOJoTHUecKas Ta0iuna, Kosiekuus «Dopmbl
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

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



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAaeBEAUYECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

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

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdeMoHCTpauu:

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

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

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

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

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DkoJyorudeckne CcucTeMbl (dKocuctembl). [loHsiTme 00 »sKocucTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTEIM SKOCHUCTEMBI: OuoMacca, MPOAYKIHUS. DKOJOTHUYECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJIMCTBEHHOTO JIeca.

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

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

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

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3zota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMYMBOCTH Onocdepsl. OCHOBaA pallOHAIBLHOTO
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 cooOrmiecTBa», «llemn nuTanusy, «IKoIOTHUECKAs TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasl cOCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpUpoAe».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUIGKIMM pACTEHUH U
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJBTATOB OCBOCHUS Mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUNM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPYy[a U CTaplieMy MOKOJIEHUIO,
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 00YUYArOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa M OMbITA JIESITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIlpaBJICHUMN
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)XKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIIO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYCHUS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMUTEIISIM, CO3/JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3[0POBbS H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHI0O W CaMOOOpa30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB W OICHKM MX BO3MOXKHBIX ITOCJICACTBUIN IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOZCHHE  TpaBWil  TMOBEACHHS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
NPUPOJIHOM Cpejlie, YMEHHE MPOTrHO3UPOBATh HEOIArOMPUSITHBIE SKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OUOJIOTHM JIJII COBPEMEHHOW IHUBUJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHATHHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIIBHOM I'PaMOTHOCTU oOydarommxcs, GopMupyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'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
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOMIOJEHHWE, HM3MEpPEHUE, OKCIEPUMEHT U JIPYTuX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpexcrtea UL IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU 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 HEMATEPUAJIbHBIX PECYPCOB;

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

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

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B 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;

(GopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIAJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

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

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Y €€ pEeleHHs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
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 MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIMH (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3TMIHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMANME: MPUMEHATh XHUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeJjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBYS TIPU PENICHUH YICOHOU 3a/1a4u;

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 €€ IOCTHKEHUIO: COCTABIIITH IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

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

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TO3ULMM HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
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 OKPYKAIOIINX;

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

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBAThb PUCKUM W CBOEBPEMEHHO IPUHHAMATh PELIEHHs II0 HX
CHU)KCHMUIO;



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;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buomorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

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

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COJAEPKaHHE OMOJIOIMYECKUX TEPMHHOB M MOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
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
MPOUCXOXKJEHUS KyJIbTypHbIX pacTenuil H. 1. BaBuioBa), onpenensiTe rpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapHuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JTIO/ICH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY’KaloIIeH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBaHUE, CILEIJICHHOE HAacJeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

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

YMEHHE KPUTHYECKH OLEHUBAaTh U HWHTEPIPETHUPOBAThH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MeAHNIMHE, OMOTEXHOIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
Klacce NOJIKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWUOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BUI000pa30BaHUE, SKOJOTHUYecKue (HaKTophbl,



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

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3ais U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOTCOXMMHUYECKHUX
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, COOMI0IEHUS] HOPM IPAMOTHOTO TOBEJICHHUS B OKPY>KaIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BeIIeCTB U SHEPTUH B 3KocHcTeMax (LIEeNu MUTaHus);

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

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKJIIOYAIONIYIO I[ICEBJOHAYYHBbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHBIE€ IHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aus 1 bubmmorexa [IOK
p H https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka Kontposbubie IIpakTuueckue op
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmunorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Meroabl MO3HAHMS )KUBOU MPUPOJIBI.

5 [TpakTrueckas pabota Ne 1 «Mcnonap3oBanue 1 05 bubnnoreka [JOK
pa3IMYHBIX METO/IOB MIPU U3YUEHUHU ' https://m.eds00.ru/863e6122
OMOJIOTMYECKUX 0OBEKTOBY
buoniornyeckue cuctemsl, MpoOLECCH U UX bubnuoteka [JOK

3 1
U3y4EHHE https://m.eds00.ru/863e6564

4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e

bu6mmoreka [JOK
b . 1

> e, COCTaB H CTPOCHHE GeKOB https://m.eds00.ru/863e6b72
depMeHTHI — OUOJIOTHYECKUE KaTalu3aTOPHI.

6 JlaGopaTtopHnas padota Ne 1 «3yuenue 1 05 bubnnoreka [JOK
KaTaJINTUYECKOW aKTHBHOCTH (PePMEHTOB (HA ' https://m.eds00.ru/863e6b72
MpUMEpPE aMIJIa3bl WK KaTallasbl)»

bubmuorexa [JOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .AT® 1
YIJICHHOBRIC KHCIOTR https://m.eds00.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u metons! nzydenus kiuetku. Kiierounas

bubmuoreka [JOK

3 TEOpHs https://m.eds00.ru/863e6e88
10 KiteTka kak 1enocTHas )KuBasi CUCTeMa
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHnast pabota Ne 2 «M3yueHue cTpoeHHs bubnmoreka [JOK
11 KJIETOK PacCTEHUH, )KUBOTHBIX, TPHOOB H 0.5 https://m.edso0.ru/863e6ff0
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX https://m.edsoo.ru/863e716¢
MUKpOIIpenaparax U uX OIMUCAHHUC)
bubmuorexa [JOK
12 Obmen BemiecTs i MeTaboH3M https://m.edso00.ru/863e766¢
bubmuorexa [JOK
13 ®otocuites. XemocHntes https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 Onepremieckuii 0dmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN TUKI KIETKH. J{eTleHne KIeTKu.
15 Muro3. JlabopaTopuast pabota Ne 3 05 bubnmnorexa [JOK
«HabimoieHre MUTO3a B KJIETKaX KOHIHKA ' https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX MUKPOITpErapaTaxy
bu6mmoreka [JOK
16 buocunres 6enka. Peakius MaTpuyHOTO CHHTE3a https://m.eds0o.ru/8636796e
bu6mmorexa [IOK
o Tpascasuus — OuocHures berka https://m.edso00.ru/863e796e
bu6mmorexa [IOK
18 Hexknerounslie (popMbl )KU3HH — BUPYChI https://m.edso0.ru/86367540
bu6mmorexa [IOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
K
20 Meiios bu6mmoreka 11O

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopuast padora Ne 4

bubmuoreka [JOK

21 0.5
«/3yueHue CTpOeHUS MOJOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIpEIapaTax
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB bubmorexa LOK
JIHBHILY P p https://m.eds00.ru/863e8436
93 'eneTnka — Hayka 0 HaCIE€ICTBEHHOCTH U bubnmoreka [JOK
W3MEHUYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB. bu6mmoreka [IOK
Monoru0puaHoe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniuBanue. 3aKOH bubnnoreka [JOK
HE3aBHCUMOI'0 HAaCJIeI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacIeI0BaHUE MPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yuenue
26 €3yJIbTATOB MOHOTHOPHUIHOTO U JUTHOPHIHOTO 0.5 bubmmorexa [TOK
pe3y pHA a pHaL ' https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA TOTOBBIX
MUKpOTpenaparax»»
I'enernka nona. HacnenoBanue npu3HaKkoB, bu6mmorexa [IOK
27
CIIETIJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacieactBennas
M3MEHYMBOCTh. JIJabopaTopHas pabota Ne 6.
28 Nzyuenue MoanpuKamoHHON U3MEHYUBOCTH 0.5 bubmmorexa LOK
ya ’ ' https://m.edsoo.ru/863e8efe
MOCTPOCHUE BaPHAIIMOHHOTO Psijia U
BAapUALMOHHOM KPUBOI»
HacnenctBennas nsmeHunBoCTh. JlabopaTopHast
29 abota Ne 7. «AHaIM3 MyTanui y T1po30(HiIsl Ha 0.5 bubmmorexa [JOK
p T yr yap ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTaxy»
30 I'eneTuka yemoBeka bu6nmoreka [JOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

PesepBHeIit ypok. O000IICHHE 110 TEME

https://m.edso0o.ru/863e8d78

31 «HacnencrBeHHOCTE U N3MEHUYUBOCTH 1
OpPraHU3MOBY
bubmuoreka [JOK
32 (Ceneiuii Kak Hayka u npouece ! https://m.eds00.ru/863e9214
33 Metoabl U JOCTUKEHUSI CENEKIIMU PACTEHUN U 1 bubmuoreka [JOK
JKUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorusa xkak orpacib IIPOU3BOICTBA 1 bubmorexa [TOK
p p A https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabnble IIpakTuyeckue tupposkie
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
2 Ucropus pa3BuTus npeacraBieHuil 00 3BOIOLNN 1 bubmmorexa LIOK
https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mitipooposmiowts 1 https://m.edso00.ru/863e9cle
[Tomynsmus Kak d7IeMEeHTapHAas SIUHUIA BUIA U
4 sBosornu. JlabopatopHast pabora Ne 1 1 05 bubnuorexa [JOK
«CpaBHEHHE BUJIOB 110 MOP(HOIIOTHYECKOMY https://m.eds00.ru/863e99c6
KPUTEPUIO»
5 JBrxyiue cuitel (31eMeHTapHbIe (PaKTOPHI) 1 bubnmnorexa [JOK
SBOJIIOIAU https://m.edso0.ru/863e9da4
. bubmuorexa [JOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTathl 3BOTIONUEU: TPUCTIOCOOIEHHOCTD
7 OpraHU3MOB U Bu000pa3oBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabora Ne 2 «Onucanue npucrnocobIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepar
8 HanpapiieHus ¥ TyTH MaKpOIBOJTFOIHH 1 bubmmorexa [JOK
https://m.edso00.ru/863e9cle
9 HeobpaTtumocTs 3BoMIONNN
10 Ucropus xu3Hu Ha 3emMiie U METOJIbI €€ U3yUeHus



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

bubmuorexa [JOK

11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle
P A https://m.edso00.ru/863ea5a6
12 Pa3BuTHe %u3Hu Ha 3emiie 1o 3pam U Meproam bubmmorexa [JOK
P pro https://m.edso0.ru/863ea6be
OcHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIHLHOTO U
13 JKUBOTHOTO Mupa. [IpakTraeckas padora Ne 1 05 bubnnoreka [HOK
«/3yueHne UCKOMaeMbIX OCTATKOB PAaCTCHUH U ' https://m.edso0.ru/863ea8bc
JKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmmorexa [JOK
P P P https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIIONHS YeJIOBEKa (aHTPOTOTeHe3
t (anTp ) https://m.edsoo.ru/863eac2c
bubmuorexa [JOK
16 BIDKYIIUE CHIIBI ((DaKTOPBI) aHTPOIIOTeHE3a
My (@ PEI) AHTP https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH SBOJIIOIMH YEJIOBEKA
YenoBeueckue pachl U MIPUPOIHBIC aIallTAIlUU bubmmoreka [JOK
18
YyeroBeKa https://m.edso00.ru/863eaea2
19 PesepBHblit ypok. O60011eHNE 110 TEME
«BO3HUKHOBEHHE U Pa3BUTHE KU3HU HA 3eMIIC»
20 DKOJIorus Kak HayKa
bu6mmoreka [IOK
21 Cpenpl oOuTaHus U SKOJIOTHYEcKre (HaKTOPhI
pel ¢ P https://m.edsoo.ru/863eafec
Abuotnueckue Qaxropsl. JlaboparopHas paboTta
Ne 3. «Mopdonoruueckre 0cCOOEHHOCTH
. bubnmoreka [JOK
22 pacTeHHi U3 pa3HbIX MECT OOUTAHUSY. 0.5
https://m.edso00.ru/863eb10e
Jlaboparopnas pabota Ne 4. «BnusHue cBeTa Ha
POCT ¥ pa3BUTHE YEPEHKOB KOJICYCa»
23 BuoTtnueckue akropsl bub6nuorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

OKOJIOTUYECKHUE XapAKTEPUCTUKHU MOMYJIALINH.

https://m.edso0o.ru/863eb348

24 [Tpaktrueckas padota Ne 2 «I[loacuér mmoTHOCTH 1 0.5
TOITYJISIIIUE Pa3HBIX BHIOB PACTECHHIN»
bubmuoreka [JOK
25 Coo0miecTBa OpraHM3MoB — OHOIEHO3 1 https://m.edsoo.ru/863eba6a
bubmuoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edso0o.ru/863eb46a
OcHOBHBIE TTOKA3aTeNI IKOCUCTEMBI.
27 Dxosorndeckue nupamuasl. CBoiicTBa 1 bubmmorexa LOK
PAMHIBL. https://m.edso0.ru/863eb5fa
skocucteMm. Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
bu6mmoreka [IOK
30 buocdepa — rmobanpHas sxocucTeMa 3eMiIH 1 https://m.edsoo.ru/863ebb5e
bu6nmoreka [JOK
31 3aKOHOMEPHOCTH CYIIeCTBOBaHUs OHochepbl 1 https://m.edso0.ru/863ebd16
32 YenoseuecTBoO B 6rochepe 3eminn 1
33 CocyiecTBoBaHHE MPUPOIBI M YEIOBEYECTBA 1 bubmmorexa [OK
ym PHpoA https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O600111€HNE TEMBI 1
«Coo0111ecTBa ¥ 3KOJIOTUYECKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

CdopmupoBaHHOCT 3HaHMI O MecT€ U pOJIM OHOJOTMU B CHCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (POPMHPOBAHHWU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MHpa M HAy4YHOIO MHPOBO33pPEHUS; O
BKJIaJIE POCCHUUCKHX M 3apyOexHbIX YYEHBIX-OHMOJIIOTOB B pa3BHUTHE
Oouonoruu; (QYHKIMOHAIBHONW TPAMOTHOCTH 4YeNOBEKa I pPEelIeCHUS

JKH3HCHHBIX 3aJa4

YMeHue packpbiBaTh COAEPKaHUE OMOIOTUUECKUX TEPMUHOB U MOHSTHIA:
JKW3Hb, KJIETKA, OpraHu3M; MeTa00J1u3M (0OMEH BEIIECTB U IMPEBPAILICHHE
2 SHEPruM), TOMEOCTa3 (CaMOperyysius), ypOBHEBAs OpraHU3alus KUBBIX
CHUCTEM, CaMOBOCIpOM3BeleHUE (PEempoayKIus), HACIEICTBEHHOCTb,

HN3MCHYUBOCTH, POCT U pa3BUTUC

YMeHue uznaraTb OMOJIOTHYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHasd,
MyTaunoHHas), 3akoHbl (I. Menpnens, T. Moprana, H.J1. BaBunosa) u
3 yueHus (0 ILEHTpaX MHOrooOpazus M MPOUCXOXKIEHUS KYIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensts IpaHullbl UX MPUMEHUMOCTH K

JKHBBIM CUCTCEMaM

YMeHue BiIaAeTb METOJaMU HAy4YHOTO T[IO3HaHWA B  Ouosoruu
(HaOmro/leHNe W OMHCAHUE >KUBBIX CHCTEM, NPOLIECCOB U SIBJICHUM;
OpraHwW3alsi W  TPOBEACHHE  OHMOJIOTMYECKOTO  IKCIIEPUMEHTA,
4 BBI/IBIDKEHUE THITOTE3bI; BRISBIICHHUE 3aBHCUMOCTH MEKY UCCIEeyeMbIMU
BEJIMYMHAMH, OOBSCHEHUE MOJYYEHHBIX PE3YJIbTAaTOB, MUCIOIb30BAHHBIX
HAy4YHBIX TIOHSATHHA, TEOPUH W 3aKOHOB; YMCHHE JiejaTh BBIBOJBI Ha

OCHOBaHUU MOJyYEHHBIX PE3YJIbTATOB)

YMeHue BhIIeNSTh CYIlIeCTBEHHbIE IPU3HAKKU BUPYCOB, KJIETOK POKAPUOT
U DYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB;
0COOEHHOCTH MpPOIIECCOB OOMEHa BEIIECTB W TNPEBPAIICHUS SHEPTHH B
KJIeTKe, (POTOCHHTE3a, IUIACTHYECKOTO M OSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeEHO03a, OIUIOJOTBOPEHMS, PA3MHOMKEHUS,

WHIWBHIYAJIbHOTO PAa3BUTHUS OpraHru3Ma (OHTOTECHE3)

VYmenue IIPUMCHATH IIOJIYUYCHHBIC 3HaHUA JUIS 00BACHEHHS

OMOJIOTHYECKUX mponeccoB u ﬂBHeHHﬁ, IJIE IPUHATHA HOPAKTHUYCCKUX




pelIeHU B TMOBCEJIHEBHOW XM3HM B IIENAX oOecredeHus: 0e30MacHOCTH
CBOETO 3JI0POBbSI U 3/10POBbsl OKPYKAIOIIUX JIIOAEH, COONIIOZCHUS HOPM
IPaMOTHOTO TIOBEJCHUS B OKPY)KAIOIIEH MPUPOAHON cpele; MOHMMaHHe
HEOOXOIMMOCTH MCIIOJIB30BAHUS JOCTHKEHUH COBPEMEHHOW OMOJIOTHU U

OMOTEXHOJIOTHI AJId paquOHAJIBHOT'O IMPUPOAO0IIOJIB30BaAHUSA

VYmMmenue peiaTth JSJIEMEHTAPHBIC TI'CHCTUYCCKHUE 3aaa4yud Ha MOHO- H
III/IFI/I6pI/II[HOC CKpCIIUBAHUEC, CHCIINICHHOC HACJICAOBAHUC, COCTaBJIATH
CXEMbI MOHOFI/I6pI/Il[HOI‘O CKpCIIMBaHUA IJId MPEACKA3aHUA HACIICAOBAHU A

IMPHU3HAKOB Y OPIraHU3MOB

YMeHue BBHITOIHATh J'Ia60paT0prIe " IIPAKTUYCCKHUC pa6OTbI, COGJ’IIOI[&TL

npaBuiia mpu paboTe ¢ yueOHbIM U J1abopaTOpHBIM 000pyA0BaHUEM

YMeHHue KpUTHYECKH OIIEHHWBAaTh W MHTEPIPETUPOBaTh HHGPOPMALHUIO
OMOJIOTMYECKOT0 COJIeP KAHNUS, BKIIOYAIOLIYIO I1CEBOHAYYHbIC 3HAHUS U3
pa3auuHbiX HcToyHHKOB (CMMU, HaydHO-TIONYJNISIpHBIE MaTepHallbl);
ATUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBAaHUNH B  OMOJIOIHH,

MCOUILINHE, OHMOTEXHOJIOTHH

10

YMeHue co3liaBaTh COOCTBEHHbBIC IMHCHMEHHBIC M YCTHBIC COOOIICHHS,
000011ass OMONIOTUYECKYI0 HMH(OPMALMIO U3 HECKOIBKHX HMCTOYHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero o0mero 00pa3oBaHus

ChopMHpPOBAaHHOCTh 3HAHUKW O MECT€ W pOJId OHMOJOTMHM B CHUCTEME
HAay4YHOT'O 3HAHUS €CTECTBCHHBIX HAyK, B (DOPMUPOBAHUH COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KapTHUHBI MUpa W HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIe POCCHUUCKHX M 3apyOexHBIX YYEHBIX-OMOIOTOB B pa3BHUTHE
Oouonorun; (PYyHKIIMOHATHPHOM TPaMOTHOCTH 4YeEJIOBEKA I peIIeHUs

KU3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh cojiepkKaHHe OMOTOTMUYEeCKUX TEPMUHOB M MOHSITHIMA:
BUJ, TMOMYJSUS, TeHO(OHMA, IBOJIOLHUSA, JIBWXKYIIUE CUIIBI ((PaKTOpHI)
HBOJIOIUM,  TMPHUCIIOCOOJIEHHOCTh  OpPraHM3MOB,  BHA000pa30OBaHHE,
HKOJIOTHYECKUE (DAKTOPBI, HKOCHCTEMA, TMPOJYIEHTHI, KOHCYMEHTHI,
pEIyLeHThl, LIENU MHUTaHUs, SKOJIOTHYecKas NUpaMuaa, OHOreoLEeHO3,

ounocdepa

YMmenue uznarate OMOJOTHYECKHE TEOpHH (dBONIOIMOHHAs Teopus Y.

I[apBI/IHa, CHUHTCTHUYCCKAA TCOpUA 3BOHIOLII/II/I), 3aKOHBI 1 3aKOHOMCPHOCTU




(3apompimieBoro  cxoacrsa K.M. baspa, depenoBaHus — TIIaBHBIX
HanpasieHui u myreit oo A.H. CeBepiioa, ydeHus o 6uocdepe
B.H1. BepHazackoro), onpeaensiTs IpaHULbl UX NPUMEHUMOCTH K >KUBBIM

CHUCTEMaM

VYmMmenue BJIaACTb MCETOAAMHM  HAYYHOI'O IIO3HAHHUA B ouoaoruu
(Ha6J’IIOI[eHI/I€ N OIIMCAaHUC JXHUBBIX CHUCTEM, IIPOLECCOB U HBHeHHﬁ;
opraHu3anusa u IIpOBCACHUC OMOJIOTUYSCKOTO SKCIICPUMCHTA,
BBIIBMOKCHUC T'MITIOTC3bI; BBIABICHHUC 3aBUCUMOCTH MCKIY UCCIICAYCMbIMHA
BCJIIMYNHAMU, 00BsICHEHHE IMOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX
HAayYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB;, YMCHHUC [J€JIaTb BbIBOAbI Ha

OCHOBaHUU NOJyYEHHBIX PE3YJIbTATOB)

YMmenue BBIACIIATh CYIICCTBCHHBLIC MPU3HAKU CTPOCHUA OMOJIOTMYECKHUX
00BEKTOB: BUJIOB, NOMYJISILIUM, IPOAYLIEHTOB, KOHCYMEHTOB, PENYLICHTOB,
OMOTeOIICHO30B M 3KOCHCTEM; OCOOCHHOCTH IPOIECCOB HACIEICTBEHHON
U3MEHYHMBOCTH, €CTECTBEHHOTO orbopa, BU1000pa30BaHMs,
NPUCTIOCOOJICHHOCTH OPTraHU3MOB, ACWCTBHUS JKOJIOTHYECKHX (HaKTOPOB
Ha OpraHu3Mbl, IMEPCHOCA BCHICCTB M IIOTOKA 3HCPIrHMU B 3KOCHCTCMAX,
AQHTPOTIOTEHHBIX ~W3MEHEHHH B HKOCHCTEMax CBOEH MECTHOCTH,

KpYTroBOpOTa BCIICCTB U OMOTr€OXUMHYCCKHX OUKJIOB B 6H00(bepe

YMeHue  NpPUMEHATh  IOJyYyeHHble  3HAaHUS U1 OOBACHEHMS
OMOJIOTUYECKUX NPOIECCOB U SBICHUH, I NMPHUHATUS IMPAKTHYECKHX
pelIeHnit B TIOBCEJHEBHOM JKM3HM B LENAX oOecrieueHus 0e30MacHOCTH
CBOETO 3[I0POBBSI U 3/10POBbSl OKPYKAIOIIUX JIFOAEH, COOMIOAECHUS HOPM
IpaMOTHOIO TOBEACHUS B OKpY’Kalolled MPUPOAHON cpejie; MOHUMaHHe
HEOOXO/IMMOCTH HCIIOJIb30BAaHUs JIOCTUKEHUH COBPEMEHHOW OHoioruu

JJI1 paiuOHAJIBHOTO IMTPUPOJA0IIOJIB30BAHUA

YMmenune pemiath JBJIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXEMBbI IIepeHOCca BEUIECTB M SHEPTUHU B IKOCHCTEMaX (LI€NU MUTaHNS)

YMeHue BbIIOMHATH Ja00paTOpHbIE U MPaKTHUYECKHE paboThl, COONMIOAATH

npaBuiia Ipu padboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYAOBaHUEM

YMeHue KpUTHYECKH OIEHMBaTh W HHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO COJIep KAaHMUs, BKIIOYAOLIYIO IICEBOHAYYHbBIC 3HAHUS U3
paznuuHbIX HcTOYHHMKOB (CMMH, Hay4HO-TIONyJIIpHBIE MaTepHallbl);
paccMaTpuBaTh IJ00albHbIE HKOJOTHYECKUE MPOOIEMbl COBPEMEHHOCTH,

(GhopMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUITUIO
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YMeHne co3laBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
00001m1ast OMONOTHYECKYI0 HH(GOPMAIUI0 M3 HECKOJIBKHX HCTOYHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapar OHoI0Tun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

1.1

1.2

IIpoBepsieMblii 31eMeHT COAepPKAHUSA

buonorus xak Hayka

buonorus — Hayka o uBoil mpupoje. Ponp OGuonoruu B popmMupoBaHUN
COBpEMEHHOM HayuyHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK
MeToap1 TO3HAHUS KUBOW MPUPObI (HAOIIOACHHUE, SKCIIEPUMEHT, ONKCaHue,
U3MepeHue, KiaccuuKaiys, MOACTUPOBAaHHE, CTaTUCTHYECKas oOpaboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

JXussie cucremsl (OrocucTeMbl) Kak IpeaMeT uzydeHus ononorun. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpOBHH OpraHu3aliil OMOCHCTEM: MOJIEKYJIIPHO-TEHETUYECKHA, KIIETOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

3.2

XUMHUYECKUM COCTaB KIETKH. XHUMHUYECKHE 3JIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma u MHHCPAJIbHBIC BCIHICCTBA. CDYHKI_II/II/I BOIABI H

MHHCPAJIBbHBIX BEHICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u cTpoeHne 0eiaKoB. AMHHOKHUCIOTBI — MOHOMEPHI OEIKOB.
HezameHnMble ¥ 3aMeHUMBbIE aMHUHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYpBI OEITKOBON MOJIEKYJIbI (IEPBUYHASI, BTOPUYHAS, TPETUYHAS
U 4eTBEpPTUYHAs CTPYKTypa). XUMHUECKUE CBOWCTBa OenaKoB. bronornueckue
GbyHKIIN OEIKOB.

®depMeHThI — Onosiornyeckue Kartanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN
LEeHTp, cyOcTpatHas crnenupuyHocts. KopepmenTtsl. Burtamunbl. OTnnuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIu3aTOpPOB

3.3

3.4

VYrneBonmpl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W JI€30KCHpHO03a),
aucaxapuabl (caxaposa, JIaKTo3a) W IoJiMcaxapuibl (Kpaxmai, TJIMKOTeH,
nemtono3a). buonornueckue GyHKIUU yriieBOAOB.

Jlununel:  TpUraUUEpUabl, crTepounbl, (ochonunuasl. 'mapodunabHO-
rusipopoOHbIe cBOMCTBa. buonoruueckue ¢yHkiuu naunuaoB. CpaBHeHHE

YrijIeBOJ40B, OCIIKOB M JIMIIU0B KaK UCTOYHHUKOB SHCPTHUUN

Hyxneunosbie kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMepsI
HYKJIEMHOBBIX KucinoT. Ctpoenne u gpynkuuu IHK. Ctpoenue u QyHKIHH
PHK. AT®: cTtpoenue u GyHKIIHH




3.5

[wuronorus — Hayka o kierke. Kierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Kretka kak nenoctHas xuBasi cuctema. O0Imue mpu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, Mmosiekynbl JIHK kak reHernyeckuii anmapar, cucteMa

cuHTe3a OeJika

Tunbel knerok: »sykapuoTHueckas M IHpokapuorndeckas. OcCoOEHHOCTH
CTpOCHHUSI TNpPOKApUOTHYECKOM KIeTkH. KiletouHas creHka OakTepuil.
Crpoenue sykapuoTHYeCKOW KiIeTKH. OCHOBHBIE OTJIUYMS PACTUTEIIBHOM,

YKUBOTHOM ¥ TPUOHON KIICTKH

3.8

3.9

3.10

4.1

4.2

4.3

IIoBEpXHOCTHBIE CTPYKTYpPHl KJIETOK — KIIETOYHAsl CTEHKA, ITIMKOKAIMKC, UX
¢bysukuuu. [Inazmaruueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. L{uromnnazma
u e€ opranoubl. OJHOMEeMOpaHHbIE OPraHOU B! KJIETKH: SHAOILUIa3MaTHUeCKast
cerb (OIIC), anmapar I'ombaxku, Jm3ocomsbl. [lomyaBTOHOMHBIE OpPIraHOMIBI
KJIETKA: MUTOXOHJPHH, Iu1acTubl. [IponcxoKaeHne MUTOXOHIPUM U TUIACTUL.
Bunpl mnactun. HememOpaHHbie OpraHOUIbl KJIETKUA: pUOOCOMBI, KJIETOYHBIN

LHCHTP, pCCHUYKHU, KT'YTUKH. CDYHKI_II/II/I OpraHouI0B KJICTKH. Bxarouenus

SAnpo — perynaropubiii neHTp kietku. CTpoeHue sizpa: siiepHas 000104Ka,

KapuoIuiaMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI
TpchnopT BCIICCTB B KJIICTKC
XHSHGI[GSITCJ’II)HOCTI) KICTKHN

OOMeH BelecTB, WIK MeTaboIM3M. AcCUMIIIALUS (IUIaCTUYECKU OOMEH) U
JTUCCUMUJISIINSA (SHEPTeTUUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TIeTepOTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCIECCTB U NPCBpPALICHNUU SHEPIUU B KIICTKE

®orocunte3. CperoBas u TemHOBasg (a3el  (orocunreza. Peakmuu
dotocunTe3a. DPdexkTuBHOCTh (PoTOCHMHTE3a. 3HaueHHe (OTOCUHTE3a IS
KU3HU Ha 3emuie. BiusHuMe ycrmoBui cpenbl Ha (DOTOCHHTE3 W CIHOCOOBI
TTOBBIIICHUS €T0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HaUYCHUE XEMOCHUHTE3a s

SKA3HU Ha 3emiie

DHepreTudecknii oOMeH B KkieTke. PaclerieHue BeUIeCTB, BBIICICHHE U
AKKyMYJUPOBAaHUE DSHEPTHH B KJIETKE. OTambl JHEPreTHYECKOTO OOMeEeHa.
I'muxonus. bpokenne u ero Buasl. KucmopogHoe OKUCICHUE, WM KIIETOYHOE

npIxaHue. DPPEeKTUBHOCTh YHEPTETUUECKOT0 OOMEHa

4.4

Peakuuu wmatpuuHoro cuHTe3a. ['eHermueckas wuHpopmamus u JIHK.
Peanuzanus reHerndyeckoit nHpopMalyuu B kieTke. [ eHeTHueckuit Koj u ero
cBoiictBa. Tpanckpunius — wMatpuunblii cuHTe3 PHK. Tpancmauusa —

ouocunTe3 Oenka. KogupoBanue aMuHOKHUCIOT. Postk pubocomM B OMOCHHTE3E




OeJka

4.5

Hexnerounsie ¢popmbl xu3HU — BUpychl. Mcropust otkpeitust Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, XKUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHonmeduiura uemoBeka (BUY) — Bo3OymuTens

CIIN da. [TpodunakTuka pacpoCTpaHEeHUS] BUPYCHBIX 3a00JIeBaHUI

PasMHOkXEeHME U MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

KreTounslii UK, WM JKU3HEHHBIM LUK KiIeTku. WHTepdaza m MuUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Perumkanust — peakiuss MaTpUIHOTO
cunte3a [JHK. Ctpoenmne xpomocom. XpOMOCOMHBIM HAabOp — KapUOTHIL.
JIUMIIONAHBIT Y TalJIOWJHBIA  XPOMOCOMHBIE HaOOphl. XPOMaTHBI.
[uTosIOrnYecKkre OCHOBBI PA3MHOXKEHUS W HWHAWMBHUAYAJIbHOIO Ppa3BUTHS
OpraHU3MOB.

Henenne kietkn — Muto3. Ctaguu murtosa. IIpoueccsl, npoucxonasume Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe U nosoBoe. Buasl 6ecnonoro
Pa3MHOXKEHHUS: JEJIEHUE HaJBOE, MOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE  Pa3MHOKEHHUE. UckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC JI CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Metiio3. Cragun wmeiosza. [lporeccel, mpoucxojsiue Ha CTaausx Menosa.
IloBenenne xpomocom B menose. Kpoccunrosep. buosorndyeckuii cMmbici u

3HaYEeHNE MEN03a

I'ameTorenes — mpoiecc 0Opa30BaHUS MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosnoBble Kenme3bl: CEMEHHUKM W sSMYHUKH. OOpa3zoBaHuUE U pPa3BUTHE
MIOJIOBBIX KJIETOK — TaMeT (CIepMaTo30Mj, SIEeKIeTKa) — CIepMaToreHes u
ooreHe3. OcOOEHHOCTH CTpOeHMs SHIEKIETOK M  CHEpMAaTO30UMIO0B.

Onnonorsopenue. Ilaprenorenes

WupuBuayanbHoe  pa3BuTHEe  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(omOpuorene3). Ortambl SMOPHOHATBHOTO PAa3BUTHS Y  TMO3BOHOYHBIX
KUBOTHBIX: JApoOJeHHe, ractpyisuus, opraHoreHe3. I[locTamOpuoHanbHOE
pa3BuTHe. TuOBl MOCTAIMOPHOHAIBHOTO pAa3BUTHUA: MpPsIMOE, HENpsMoe
(MuunHOYHOE). BrmsHue cpenbl Ha pa3BUTHE OPraHU3MOB; (HaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Pocrt m pasButme pacrenmii. OHTOre€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE

CCMCHU, CTaIUN PASBUTUA

HaCHeHCTBGHHOCTL U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKU. Bxian
POCCUICKHX M 3apyOEeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO0 bl TeHETHKHI
(ruOpuI0JIOrNYECKU, IIMTOr€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKH).
OCHOBHBIE T€HETUYECKUE MOHATHUS. | eHeTnuecKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpEIlMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HaCJeI0BaHUsS NPU3HAKOB, yCTaHOBIEHHbIe . Menaenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosieHus. IlpaBmino noMHHMpOBaHMS. 3aKOH pAaCILEIICHUS ITPU3HAKOB.
I'nnore3a uncroTs! ramer. IloaHOE M HENMOIHOE JOMUHUPOBAHHUE.

JuruOpugHoe  CKpemyBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJeOBaHUSA
IIPHU3HAKOB. HI/ITOFGHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCHIIMBaHMA.
AHnanusupyroniee  ckpemmBaHue.  Mcmonb3oBaHME — aHAIM3UPYIOLIETO

CKpCIIUMBAHUsA AJIA OIIPCACIICHUS I'CHOTHIIA ocobu

CueruieHHOe  HacliemoBaHMe Ipu3HakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO T'eHOB. HapylieHue cremieHuss TeHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJIEICTBEHHOCTH.
['eneTn4eckue KapThI.

I'enetuka mona. XpoMOCOMHOE ompezeNieHue mojia. AYTOCOMBI M MOJIOBBIE
XpoMocoMbl. ['OMOraMeTHbIC U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. BHIbI M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Pone cpenpl B HEHAcCHEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKAITMOHHON W3MEHYMBOCTU. BapuanMoHHBIN psii ¥ BapuUallOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KoiaudyecTBEHHblE M KaueCTBEHHbBIE
NMpU3HAKK U WX HopMa peaknuu. CBoilcTBa  MOIU(DUKAITMOHHOM

U3MCHYUBOCTHU

6.5

HacnencrBeHHas, WM TI€HOTHIIMYECKas, M3MEHUMBOCTh. KoMmOMHaTHBHAas
W3MEHYUBOCTh. MeH03 M TMOJOBOM NpoIlecC — OCHOBa KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalMOHHAs HM3MEHYMBOCTh. Kiaccudukaius MyTaiiuii:
TEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYMHBI MYTAIUH.
Myrtarensusle ¢akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACJIEICTBEHHOMN

n3menunBoctu H.M. Basuinosa

6.6

I'eneruka denoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
YyeJIoBeKa: FeHEaJIOTUUCCKUH, OJIM3HEIOBBIH, IIUTOICHETHYCCKUM,
OMOXMMHYECKUN, MOJEKYIspHO-TeHeTndeckuil. COBpeMEHHOE OIpe/ecHIe
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TCHOTUITMPOBAHKE, B TOM YUCIIE
¢ momomrsto ITIIP-ananu3a. HaciaencTBernnbie 3a001¢BaHUS YeI0BEKa: TCHHBIC

Oomne3Hu, OONE3HM €  HACIEACTBEHHOW  IPeIpacloiioKEHHOCTHIO,




XpoMocoMHbIe  Oone3nn. Comarhyeckue W TEeHEpPAaTUBHBIE MYTallUH.
[IpuHuunel 3710poBOro 00pa3za >KWM3HM, AUArHOCTUKH, NPOPHIAKTUKH U
JIeYEeHUS TeHETUYECKUX Oone3Hei. Menauko-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HaUYCHUE MEIULIMHCKON T'€HETUKH B IIPEIOTBPALIEHUH U

JICYCHUH T€HETHYCCKHUX 3a00JIEBaHUM YeI0BEKa

Cenexuust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

Cenekiusi Kak HayKa W IPOIECC. 3aPOKJICHUE CEJICKIIMU U JOMECTHKALUA.
VYuyenne H.M. BaBwioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOT000pasus
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKAECHUS OOMAIIHMX >KUBOTHBIX.
Coprt, nopoja, mramm

CoBpeMeHHbIE METO/BI CeleKIMH. MacCOBbIN M MHIUBUIYaIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUM U kuBOTHBIX. OlleHKa 3KcTepbepa. binskopoacTBeHHOe
ckpeniuBanue — UHOpUAUHT. Yncras nuHus. CKpenmBaHUe YUCTHIX JIMHUMN.
I'erepo3uc, wim rubpuaHas cuna. HepoacTBeHHOe CKpelIMBaHUE —
ayropunuur. OtnanéuHas rulpuamszanus U e€ ycnexu. VCcKycCTBEHHBINH
MyTareHe3 W IMOJy4YeHUE MOJUTIONIOB. JIOCTHIKEHHUSI CENIeKIIUU PACTEHUI,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buotexHonoruss kak oTrpaciib NMPOU3BOJCTBA. [ €HHas WH)KEHEpHUs. DTarbl
co3nanusa pexkomOunantHo JIHK u Tpancrennsix opranm3zmoB. Kiertounas
uwxkeHepus. Kierounesle KynbTypbl. MHKpPOKIOHAIBHOE PpPa3MHOKEHUE
pactenuii. KioHMpoBaHME BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX
OpraHu3MoOB. DKoJIoTHYecKue U 3Thueckue npodnembl. MO — renerndecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KITACC

Kon

11

IIpoBepsieMblii 31eMeHT coep:KaAHUSA

DBOJIOIMOHHAS OMOJIOT U

OBOJIOIMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa 3BoioLMU. [laneoHToNOrMUYECKne: MOCIEI0BATENIBHOCTD
IIOABJICEHUS BUJIOB B MaJIEOHTOJIOTHUECKOM JICTOIMUCH, TEPECXOIHBIC (1)OpMI)I.
Buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH U (HIOp MATEPUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M Pazluyusi SMOPHOHOB pPa3HBIX
BUJOB TO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
AHAaJIOTUYHBIC, PYAUMCECHTAPHEBIC Oprasebl, aTaBU3MBI. MoneKyns{pHo-
OMOXHMUYECKHE: CXOACTBO MCXAaHU3MOB HACJICACTBCHHOCTHU MW OCHOBHBIX

MeTaboIMYECKUX MyTel y BceX OpraHu3MOB




1.2

1.3

OpomouronHass Tteopusa Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUSA
JapBuHU3MA. J[BHKYIIME CHIIBI 3BOJIONMU BUAOB 10 [lapBuHy (M30BITOYHOE
Pa3MHOYKEHHUE npu OTPAaHUYCHHOCTH pecypcos, HeonpenenéHHas

M3MEHYMBOCTb, O0ph0a 3a CylIecTBOBaHHE, €CTECTBEHHBIH 0TOOD)

Cunrernueckass teopus s3Bomouuu (CTD) M OCHOBHBIE €€ IOJIOKEHUS.

MukposBosnrorys. [Tonmynsamnus Kak eIMHALIA BUIA U SBOJTIOIUN

1.4

JBmwxynme cuibl ((hakTophl) HBOJIONUN BUAOB B NpHpoje. MyTalMOHHBIHA
npolecc U KOMOMHATUBHAS W3MEHYMBOCTb. [lonysiiMOHHbIE BOJIHBI U Ipeid
reHoB. M3zomsiumst u murpanus. EcrecTBeHHBIH OTOOpP — HampaBiIsIOLIMNA
¢axrop 3BosoIH. DOpMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yibTaT 3BojouuHu. llpumepst
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALUH.

Bun wu  BumooOpasoBanme. Kpurepum Buma. OcHoBHbIE  (POpMEI

BI/II[OO6p330BaHI/I$IZ reorpaquecxoe, 3KOJOIrH4Y€CKOC

1.5

2.1

MaKpOBBOJ'II-OI_[I/IH. cDO}T)M]E»I 3BOJIIOUH: (bHJ'IeTI/I‘leCKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTtumocTs 3BosoLnn
Bo3HuKkHOBEHME 1 pa3BUTHE KHU3HU Ha 3eMJie

JloHayuHble TPEACTaBICHHUS O 3apOXACHUM >XKU3HU. HayuHble rumnoresbl
BO3HUKHOBEHUS XM3HM Ha 3emiie: aOMOreHe3 W MaHcrnepMus. XHUMHUYecKas
ABOJIIOLIMS. DKCHEPUMEHTAIbHOE TOATBEPKACHUE XUMHUYECKOH 3BOJIIOLUU.
HauanbHble sTansl 6uonornyeckoit spomonuu. I'nnoreza PHK-mupa. I1epoie
KIETKM M uX JBoaoonus. @OOpMHUpPOBaHME OCHOBHBIX TIPYII JKHUBBIX

OpTraHHu3MOB

2.2

2.3

Pa3Butue xu3Hu Ha 3emie mo spaM u nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameo3oiickass spa u €€ mepuoisl: KeMOPUHCKHIMA,
OPIOBUKCKHM, CHIIYPUHUCKUH, IAEBOHCKUW, KAMEHHOYTOJBHBIA, IEPMCKHUMN.
Me3so30iicKkas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHozoiickas »d2pa ®W €€ Tepuoapl: TMaJeOreHOBBIM, HEOTE€HOBBIN,
AHTPOIIOT€HOBBIN. XapaKTEPUCTHUKA KIMMAaTa U TE€OJOTMYECKUX IPOLECCOB.
OCHOBHBIE JTanbl 3BOJIOIUA  PACTUTEIBHOTO MW  KMBOTHOTO  MHpA.
Apomopdo3bl y pacTeHHid U )XKUBOTHBIX. [losiBlIeHHe, paclBET U BHIMUpPAHUE

TPYIII XKUBBIX OPraHU3MOB

CucremMa OpraHMuYecKOro Mupa Kak oOTpaxeHue 3Bodonuu. OCHOBHBIE

CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB




2.4

2.5

DBOJIOIUS YeloBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuTue mpencTaBieHHid o
MPOUCXOKICHUH 4eoBeka. MeTonbl u3ydeHus: antpororesesa. Cxoncrea u
pa3ianuurs 4eloBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YETTOBEKa.

JBuxymue cuibl (hakTopsl) aHTpornoreHe3a. HacneacrBeHHass HK3MEHYUBOCTh
1 €CTEeCTBEHHBINH 0TOOp. OOIIECTBEHHBIN 00pa3 KM3HU, U3TOTOBJICHUE OPYAHMA

TpY/la, MBILLJICHUE, PEYb

OCHOBHBIE CTaUU U BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMmenbid, YemoBek mnpsMoxoasuui, YenoBek HeaHAEepTalbCKuil, YenoBek
pasymHbIA. HaXo Ky HCKOTIaeMBbIX OCTAHKOB, BpEMs CYIIECTBOBAHUS, 001aCTh

pacrpocTpaHeHus, 00bEM TOJIOBHOTO M0O3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckre  packl. OcCHOBHbIE  OOJNbIIME  pachl:  €BPOIEOMJIHAS
(eBpasmiickas), HeErpo-aBCTpaJOUAHAs (IKBATOpUANIbHAsS), MOHIOJOUIHAS
(a3uaTcko-aMepuKaHckas). YepTbl MTPHUCHOCOOJICHHOCTH TPEICTaBUTENIEH
YeJOBEYECKHX PAac K YCJIOBUSIM CYIIECTBOBaHUS. EJIMHCTBO YEIIOBEUECKUX

pac. Kputuka pacuzma

Opranu3Mbl U OKpyXkarolas cpeaa

DKoJorusl Kak Hayka. 3alauyd U pas3zelibl SKOJIOruu. MeTo bl HKOJIOTHYECKUX
UCCleIoBaHUNA.  DKoJjoruueckoe  MupoBo33peHue. Cpeasl  oOuUTaHMS
OpraHU3MOB: BOJIHAA, Ha3eMHO-BO3/YIIHAs, MIOYBEHHAs,

BHYTPUOpPraHU3MEHHas

3.2

Okonornyeckne (akropel. Krnaccupukanus 53KoIOrHyeckux (aKkTOpOB:
abuoTuyeckne, OMOTUYECKUE M aHTPOIOTeHHbIe. [leificTBHE 3KOIOrHYecKux

(akTOpPOB Ha OpPraHU3MBbI

3.3

3.4

3.5

AbuoTtnueckue (hakTophl: CBET, TeMIeparypa, BIaXHOCTb. dDoTonepuoausm.
[TpucniocoOnenust OpraHU3MOB K JEHCTBUIO aOMOTHYECKHX (aKTOPOB.

buonornueckue PUTMBI

buotnueckue dakTopsl. Buabl OMOTHYECKMX B3aMMOICHCTBHUI: KOHKYPEHIIHS,
XUIIHAYECTBO, MAPa3UTH3M, MYTyallu3M, KOMMEHCAIU3M (HaXJIeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAIM3M, HEUTpaiu3M. 3Haue€HHEe OMOTHYECKUX
B3aMMOJECUCTBUM  JUISI  CYIIECTBOBAHUS  OpPraHU3MOB B  IPUPOIHBIX

€000IIIeCTBAX
3KOJ’IOFH‘I€CKI/I€ XapaKTepI/ICTI/IKI/I HOHy.TIS[LII/II/I. OCHOBHBIC IIoKa3aTciin
HOHy.HSII_II/II/II YUCJICHHOCTbD, IINIOTHOCTS, pO)KI[aeMOCTI:, CMepTHOCTB, HpI/IpOCT,

mMurpanus. JlnHaMuKka 9YiCI€HHOCTHU MOMYJISLUY U €€ PeryIsiius




COO6H.I€CTBa " 5KOJIOTHYCCKUE CUCTEMBI

4.1

CooOuiectBo opranu3MoB — OuoreHo3. CTpykTypbl OWOIIEHO3a: BHIOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bumbl-momuHantel. CBsizu B

OuolLEHO03€E

4.2

4.3

4.4

4.5

Okonoruyeckne cuctembl (3kocuctembl). Ilonsatue 00 »sKkocucreme W
6uoreoneHo3e. OyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMbI: IPOAYLIEHTHI,
KOHCYMEHTBI, peayLeHTbl. KpyroBopor BemecTB U IOTOK 3SHEPruud B
skocucreme. Tpodudeckue (MuiieBble) ypoBHU 3KocucTeMsl. [lumieBbie nenu
u cerd. OCHOBHBIE IIOKa3aTeIU JKOCUCTEMBI: OuoMacca, MPOLYKIHSL.
DKOJIOruyecKre MUpaMuIbl: MPOIyKIIMH, YUCIEHHOCTH, OuoMaccsl. CBolCcTBa

HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJaLusl, pazButue. Cykueccus

[Ipupoansie 3x0ocucTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO
WIN IMIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBL. Y POOIKOCHCTEMEI.
buonornueckoe M XO34HCTBEHHOE  3HAU€HHE  arpo’KOCUCTEM U
ypOOIKOCHUCTEM.

buopasznoobpasue kak ¢aktop ycroiuuBoctu sKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

VYyenne B.W. Bepnanckoro o Ouocdepe. I'paHuiibl, cocTaB U CTPYKTypa
6uochepsl. Kupoe BeniectBo u ero ¢pyHkuuu. OcodeHHocTn Guocepsl Kak
rI100anbHOM 3KOCcHCTEeMBI. J[MHaMUYeckoe paBHOBeCcHME U OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE IUKIBI 3JEMEHTOB

(yraepoja, a3zoTa). 30HaIbHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYIIIH

UYenoseuectBo B 6mocdepe 3emiau. AHTpOINIOTeHHbIE U3MEHEHUs B Ouocdepe.
['mo6anpHBIE HKOIOTHYECKHE TTPOOIEMBI.
OcHOBa palMOHAIBHOTO YIPABJICHUS NPHUPOJHBIMH pecypcaMd | X

HCIIOJIBb30BaHUC. I[OCTI/I)KCHI/I}I OHOJIOTUH U OXpaHa IMMpHUPOAbI



