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MNOACHUTEJIBHASA 3AIINCKA

ITpu pazpaboTke mporpamMmbl MO OHUOJIOTMH TEOPETHUYECKYID OCHOBY MJIs
OIpe/eNeHUs] TMOAXOM0B K (POPMHUPOBAHUIO COAEpX aHUS y4eOHOro IpenMera
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHHS 00 OOIIMX LESIX U
IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTIeueHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeIeNIEHbl OCHOBHBIE (DYHKIIMK IIPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTreruu OOy4YeHHUs, BOCHUTAHUS M pPa3BUTUA OOYYArOUIMXCS CpEACTBaMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 00pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
JEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOy4YalolUXCsl MO OCBOCHHUIO COJEP KAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHMM, CBA3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOoQUIAKTUKUA HACJIEICTBEHHBIX 3a00JIeBaHUN dYellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
yaeOHoro npenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO OOeCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTopasi mpeamnojaraer ¢GopMuUpoBaHHEe Yy OOydaromuxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUSA O >KUBOW MpUpOJE, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHBbIE MOJOXKEHUS O NpeJHA3HAYEHHM Y4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypupoBaHHE cCOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCITOJIB30BaTh 3TU 3HAHMS I TPAMOTHBIX JCHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHre y OOydYalOIMUXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIIOICHHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCEAHEBHOM KU3HU JIJIS
OLICHKH IMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOuiero o6pasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (OpPMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabsuibl U cxeMbl: «MeToIbl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuEe pa3iIUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaAMET U3ydeHus: ouosoruu. OTinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOLBI.

CpoiicTBa OMOCHCTEM U UX pa3sHoOOpasue. YPOBHHU OpraHU3alluid OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKHUH ), OMOChEpHBIi.

JdeMoHCTpaum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHH OpTraHH3alUH
YKABOW MPUPOIBI».

Ob6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKAN COCTaB KIIETKH. XHMHUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPOAJIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOIo Oaranca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmenTtsl — Owuonormyeckue Karanm3atopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
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-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

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

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TpoKaproThYecKkor kieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [luTomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IIeann, M. lneitaen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[narpammel:  «PacnpenerieHue XUMHYECKUMX JOJIEMEHTOB B HEXKHBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuogudeckas TabauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOMIbI», «brocnnTes 0enka», «CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl




AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

OO6opy/ioBaHME: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE JJiA IPOBEACHHUS
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 No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsiil. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHUI.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIJIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetuyeckoil uHpopManuu B KIETKE. ['@HETUYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuablii cuaTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.




OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHEHHs] BUPYCHBIX 3a00JI€BaHHIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuid, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tumnbel nutaHus», «Merabonuzmy, «MUTOXOHAPUS,
«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».

Ob6opynoBanue: moxaenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Mojaens cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

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

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIEHHE HaJBOE, II0YKOBAHHWE OJHO- M MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHMW3MOB, €r0 3HaYEHUE JUJIS CEJIECKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue




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

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuiel u cxembl: «DopMmbl pa3MHOXKEHHUSI OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe U HenmpsiIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynioBaHueE: MUKPOCKOIIL, MUKpOIpenaparhbl «CrniepMaTo30M, 161
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aliUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsieAcTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuiHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IIpaBuno JOOMHHUPOBAaHMS. 3aKOH PAaCUICIUICHUSI MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouee ckpeumpanue. Mcnoib30BaHue aHATU3UPYIOIIETO CKPEIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe

KPOCCHHIOBEpA.
XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. [ €HETHYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIUYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIC KIETKW. [IpuHUUAIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUYEHUE MEAUIIMHCKON
TeHETHKH B MIPEAOTBPAICHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKA.

JlemoHncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuubl ~ u  cxembl: «MOHOTHOPHIHOE  CKpEIIMBAHUE U €0
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,

JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTumbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.
Ob6opynoBanue: MoAeIU-aNmIuKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe nmomuHupoBaHuey, «Jlurnbpumnoe ckpemnuBanue», «llepekpéct




XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabota Ne 5. «M3ydeHue pe3yapbTaTOB MOHOTHOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

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

JlaGoparopHas pabota Ne 7. «AHanu3 MyTaluil y Ipo30(uiabl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

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

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpALUH:

[Toptpersl: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBanHoB.

Tabmuiel 1 cxeMbl: Kapta «LleHTpbl MpPOUCXOXKACHUS W MHOT000pasus
KYJbTYPHBIX pacTeHui», «Iloposbl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

OO6opy/ioBaHKE: MYJISIKH TUIOJOB M KOPHEIJIOOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».




JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHbIE METOJBI M JOCTH)KEHHS CEJEKIMH PAacTeHUl H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue »BONIOIMOHHONW TEOPUU HA Pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenbctBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEN0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTEeH Yy BCeX
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAs] W3MEHUYUBOCTb,
Oopn0a 3a CylecTBOBaHUE, ECTECTBEHHBINH 0TOOP).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoJOIUU. [Ipumeps
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIUO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

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

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAS pagualus.

JleMoHCTpPaUM:



[optpetsi: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuiel U cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apobIIin
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmel  O0pbObI 32
cyliecTBoBaHMe», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomonuu», «Kapra-cxema wapmpyra myTemecTBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIprcnocoOIeHHOCT OpraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI00OPA30BAHUEY.

OOopy/IoBaHME: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CeMsH, Koyuiekuus «[Ipumepsl 3aluTHBIX MPHUCIIOCOOICHUMA Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHs 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYIIKWY, MUKpornpenapar «/Ipozoduna» (Hopma, Myrauuu (HOpMbl KpPbUIbEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Omnucanue npucnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TPEACTaBICHUS O 3apOKICHMM XW3HU. HaydHble ruUmoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W maHcHepMmus. XUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHUE MNPOTOKJIETKHU. I[lepBble KIETKM U WX HBOJIOIUA.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

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

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

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHid U
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

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

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUH YeJoBeKa. MeToApl H3ydeHHsl aHTpororese3a. CxoacTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBJICHHE OPYIAUN TPYJa, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX PAC K YCJIOBHAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmmibel 1 cxembl: «Bo3nukHOBeHHMe CoaHEUHON cHCTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «JlpeBHenmme moanm», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

Oo6opynoBanue:  Myisiku  «lIpoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
M300pKEHUSI KAaMEHHBIX OPYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «Dopmel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).




OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

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

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoansm.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIN3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUMUNA: YHCIEHHOCTh, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTh, HPUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

[Hoptpetnl: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabaunel u cxembl: kapta «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momunantel. CBsi3u B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,




KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUHU B S3KOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU JKOCUCTEMBI. [lWimeBpie Iemu U CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMAa XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

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

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3eMIie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LIUKJIBI JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpersl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuiel u cxembl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPONOTEHHbIE  BO3JCWCTBHA Ha NOPUPOLY», «BaxkHeHWmme HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kHEMIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouochepsl»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

Ob6opynoBanue: Mojelb-anmuKamnus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX

CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepObapuu W KOJUIGKIIMM pacTeHUH U
JKUBOTHBIX, MPUHALJICKAIIUE K PAa3HBIM 3KOJOTMYECKUM TpyIIaM OJHOIO BHIA,



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



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pEe3yJbTATOB OCBOCHUA IpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE Pa3BUTHE BHYTPCHHUX YOEKICHMM JMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHWE HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJla U CTAPIIEMY IMTOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buomnorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3WIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIEeCTBa, pacIIupPEeHUEe >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUICKOTO OOIIECTBA;



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

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

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTMH, TOHWUMAaHUS 3HAYCHUS OWOJOTMH B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJIbTYPbI 3J10POBbS U
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, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJEACTBUNA M HENPUATUS BPEIHBIX NMPUBBIYEK (YHOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, INIAHUPOBATH U CaMOCTOSTEIBHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M C€aMOOOpPa30BAHMIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE ONbITA
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWSA W YMEHHsI TpU PEIICHUH TpoOJeM, CBA3AHHBIX C paIMOHAJIHHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

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

NMOHMMaHUE cheruduKd OWOJOTMM KaK HayKd, OCO3HaHUs €€ poJju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHJIM3ALNU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusT  Mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPAa M MPOUCXOANINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHWE LEHHOCTM HAYYHOU JEITEIBbHOCTH, F'OTOBHOCTH OCYIIECTBIISIThH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMNA MO OHOJIOTHH B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYUYHBIC MOHSTHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, NPUHIMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHUE,  WU3MEpPEHHUE, OKCIEPUMEHT U  JAPYrux),
YHUBEpCAJIbHbIE y4eOHbIE JAeHCTBHS (IIO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

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

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

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CpPaBHEHMU S, Ki1acCupUKaIu, 0000IICHUS), PACKPbIBATh CMBICII
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUS ISl 0OBsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



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

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX U COIMATBHBIX MPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apryMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3WPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYI0 U MPAKTHUECKYIO OOJACTH
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIA SA3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAcTloO3HAaBaHWS W 3aATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIILHO BBINIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsaTUBHbIMHU ACHCTBUAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIECHWIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTABJISITh IUIAH pEIICHHS NpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLEHKU CUTyallld, BbHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHUs Nporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YUYEOHBIX CHUTYallUSX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS ydyeOHoro mpeameta «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIHU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1ay4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  DKCINEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, WHIAUBUAYAJIBHOIO pa3BUTUS  OpraHums3ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKPYXAIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia pu padboTe ¢ ydeOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHU B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpPa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJlE€ POCCHUUCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OH, SBOIIOIMS, ABWKYIINE CHIIBI ((PaKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpPHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYMHAMU, OOBSCHEHHE IMOJyUYEHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJIALNWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIMH B HDKOCHUCTEMAaX, AHTPOIOTCHHBIX M3MEHEHUU B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUU, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1eNbplo obecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsl U 3/I0POBbSA
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh JIEMEHTApHbIE OMOJIOTUYECKHUE 3a/laud, COCTaBISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh MW HWHTEPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoubusie | Ilpakruyeckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
L bronorus Kax frayka 2 0 05 https://m.edso0o.ru/7f41c292
bubnnoreka IIOK
2 JKuBble cucTEeMBI 1 UX OpraHU3aus 1 0 0 https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHECATENLHOCTS KICTKH 6 0 https://m.eds00.ru/7f41c292
5 Pa3smHOXeHME U HHANBUAYAIBHOE PA3BUTHE 5 0 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 3 0 15 bubmmorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
but6mmoreka [IOK
P 1
8 C3CPBHOC BpeMA 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 KIJACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undppoBbIie
Ne i/ P Konrposbusie | IIpakrnyeckue (1p )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 IBOIOUHOHHAS GHOTOTHS o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 0 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
0 1
3 Opranu3MBl H OKpyXKaiowas cpea > https://m.edso0.ru/7f41cc74
bu6mmoreka [JOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 0 httos://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
P 2 0
> C3CPBHOC BpentA https://m.eds00.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
ara uudpoBbie
Ne n/m Tema ypoka Kontpoabneie  IIpakruueckue a p
Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Buonorus B cucteme Hayk 1 0 0.5 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
Mertoapl TO3HAHMS JKHBOU
npupobl. [IpakTudeckas padbora Ne
2 llzd/l;cri[onw(l)j]saHHe aBJII/III:HBIX 1 0 0 bubmorexa HOK
P https://m.eds00.ru/863e6564
METOJIOB TIPY U3YYICHUHU
OMOJIOTUYECKIX 0OHEKTOBY
3 buonornueckre CUCTEMEI U HX 1 0 0 bu6mmoreka [JOK
CBOICTBA https://m.eds00.ru/863e6564
XHUMHUCECKHUH cOCTaB KIIeTKU. Boya bubmuorexa [JOK
4 1 0 0
Y MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1 0 0
CITKH. LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6870
depMeHTHI - OMOJIOTUYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 0 05 bubnuorexa [IOK
KaTaJINTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIa3bl
WJTU KaTajiasbl)»
7 VraeBonsl. JInnunael 1 0 0 bu6mmorekxa [IOK



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

https://m.edsoo.ru/863e6b72

bubmuorexa [JOK
8 Hywaentiosbie knciorel. AT® 0 https://m.edsoo.ru/863e6d5¢c
9 Hcropus n MeTo1bl U3y4eHHs 0 bubnmoreka [JOK
kietku. Knerounas Teopust https://m.edso00.ru/863e6e88
10 Krerka kak nenoctHas xuBas 0
cucTema.
CrpoeHnue 3ykapuoTHYECKOn
kietku. JlabopaTopHas padora Ne 2
«3yueHune cTpoeHus KIeTOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0,5 https://m.edso0o.ru/863e6ff0
OakTepHii Mo MEKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOITpEIapaTax u ux
OITMCAHUE
bu6mmoreka [IOK
12 OOMeH BelecTB HIIM METab0IU3M 0 https://m.edso0.ru/863e766¢
bu6mmorexa [IOK
13 Potocitrres. XemocHires 0 https://m.edsoo.ru/863e7aae
N bubmuorexa [JOK
14 dmepreTiicckuii 0omen 0 https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
KJIeTku. Muto3. JlabopaToprast Bu6morexa [IOK
15 pabota Ne 3 «HaOmroneHue Muto3a 0,5 https://m.edsoo.ru/863e7dcA
B KJIETKAaX KOHUMKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKPOTIpETapaTax»
buocunTes O6enka. Peakimst bu6mmorexa [IOK
16 0
MaTpUYHOrO CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucmsiius - GnocuHTe3 O6€mKa 0 bubnnorexa [IOK

https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 HexkneTtounsie (opMbl KHU3HU - 0 bubnmoreka [JOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 enos 0 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TOJIOBBIX
k1eTok. Oio10TBOpEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
29 WNHnuBuayanbHOE pa3BUTHE 0 bu6mmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneruka - Hayka o 0 bubnuoreka [IOK
HAaCJIEACTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIEA0OBaHUS
24 pU3HAKOB. MOHOTHOpHUIHOE 0 bubmmorexa LIOK
P ] pu https://m.eds00.ru/863e8878
CKpEIINBaHUE
WTUOPUIHOE CKPEIIBaHNe. 3aKOH
25 ge?,aBI/II():I/Illf/IOFO HaI::HI: OBaHMS 0 bubmmorexa [OK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerieHHOE Hacle0BaHUE
npusHakoB. JJabopaTopHas pabora
26 Ne 5. «I3yuenue pe3ynbTaToB 05 bubnmoreka [JOK

MOHOTHOPUIAHOTO U JUTHOPHUIHOTO
CKpeUIMBaHus y Apo30(uiIsl Ha
TOTOBBIX MHKpOIIpETIapaTax»»

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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

I'enetuka nona. HacnenoBanue bubnmoreka [JOK
27 1 0
MPU3HAKOB, CIEIICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencTBenHas
M3MEHYMBOCTH. JlabopaTtopHast
pabora Ne 6. «3yuenue bubnnoreka [HOK
28 . 1 0.5
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHass ”3BMEHUYHUBOCTb.
29 Jlaboparopuas padora Ne 7. 1 05 bubmmoreka [JOK
«AHanM3 MyTanui y 1po3oQuisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIpEIapaTax»
bubmuorexa [JOK
30 Penieriica wenosexa 1 0 https://m.eds00.ru/863e8d78
PesepBubIil ypok. O606111eHNE 1O
31 TeMe «HacaencTBeHHOCTE U 1 0
W3MEHUYUBOCTH OPTaHU3MOB)
bu6mmorexa [IOK
32 Ceneiuus kak Hayka i npoLece. 1 0 https://m.eds00.ru/863e9214
33 MeToasl U JOCTHKEHHS CENEKIIUU 1 0 bubmuoreka [JOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHonorus kak oTpacib 1 0 bubnuorexa [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9214
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoThI padoTshI
pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmorera [JOK
https://m.edso0.ru/863ea20e
) Hcropus pa3BuTus npeacTaBieHUi 00 1 bubnnoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Miipooposmions L https://m.edso00.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBrKyIIHMe CUITbI (371€eMEHTapHBIE 1 bubnmnoreka [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
PesynbTath! 3BOIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
paborta Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OPTaHU3Ma U e
OTHOCHUTEJILHOTO XapaKTepay
8 HamparieHust ¥ myTd MaKpOdIBOJIIOIMH 1 bubmmorexa [OK
https://m.edso00.ru/863e9cle



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
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https://m.edsoo.ru/863e9c1e

HeoOpatumocTs 3BoIOLNN

Ucrtopust sxu3nn Ha 3emiie U METObI

10 R
e€ U3y4yeHust

1 ['MnoTte3sl NPOUCXOKACHUS KU3HU HA bubnmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emie Mo 3pam 1 bubmmoreka [JOK
nepuojiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTETBHOTO U KUBOTHOTO MHpA. BuGmorexa LIOK

13 Hpaxriricckas pagora Ne 1 05 https://m.edsoo.ru/863ea8hc
«M3yueHne HCKOMTaeMbIX OCTaTKOB
PaCTCHHIA U KUBOTHBIX B KOJUICKIIHSX)

14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e

15 DBOJIOIMS YeJoBeKa (aHTPOIOTreHe3) bubmorexa HOK

https://m.edso00.ru/863eac2c

16 JBrxyuue cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUU IBOIIOLIUU
YeJoBeKa.

18 YenoBeueckue pacsl U IPUPOHBIE bubnuorexa [IOK
ajarnTaly 4YeaoBeKa. https://m.edsoo.ru/863eaea2
PeseprubIil ypok.O60011IEHIE TIO TEME

19 «BO3HUKHOBEHHE U PAa3BUTHUE KU3HU
Ha 3emiie»

20 DKOoJ0rus Kak HayKa



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

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bubmuoreka [JOK

21
(bakTopbl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HaKTophI.
JlaGopaTopHnas padora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
. bu6mmoreka [IOK
22 pacTeHuil U3 pa3HbIX MECT OOUTaAHUY. 0.5
https://m.edso0.ru/863eb10e
Jlaboparopuas padora Ne 4. «Biusiaue
CBETa Ha POCT M Pa3BUTHE YCPEHKOB
KoJeyca»
bu6mmorexa [IOK
23 b
HOTHHCCKHE (akxTOpb! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssiun. [Tpaktuyeckast pabora Ne 05
2 «IToncy€r NIOTHOCTH MOMYJISAINI '
Pa3HBIX BUJOB PACTECHUID
bu6mmoreka [IOK
25 Co06 -0
OQODTIECTRA OPatiMOB = DHONEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHNE CUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Dxonornueckue nupamuasl. CBoiicTBa bubmmorexa [JOK
PaMuARL https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28 [IpupoHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa - rinobanbHast skocucTemMa bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

onocdepsl.

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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

32 UYenoseuecTBo B Onocdepe 3eMiaun 1
33 Cocy1iecTBoBaHUE IPUPOBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PeszepBHbIil ypok. O6001ICHUE TEMBI
34 «Co0011ecTBa U DKOJIOTTUECKHAE 1
CHCTEMBID»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[MTPOI'PAMME



https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

ChopMUpOBaHHOCTh 3HAHHA O MECT€ M POJH OHMOJIOTUH B CHUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUN COBPEMEHHOU
GCTGCTBCHHO-HaquOﬁ KapTUHBI MHpa U HAYYHOI'O MHUPOBO33PCHUSA; O
BKJIAJIE POCCHUMCKHX M 3apyOekHBIX YYEHBIX-OHMOJIOTOB B Pa3BHUTHE
Ouosiornu; (HYHKIMOHAIBLHOW TI'PaMOTHOCTH 4YeJOBEKa ISl PELICHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJep)KaHHUE OHOJOTHYECKHX TEPMHHOB U
MOHATHIA: KHU3Hb, KJIETKA, OpraHu3M; MeTaboym3M (0OOMEH BEUIeCTB U
MpEBpAIICHUE DHEPTUH), TOMEOoCcTa3 (CaMOpEeryJsius), ypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOW3BEICHUE (PEHpPOAYKIINS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BHUTHC

YMenue uznaraTb OUONOrHYECKUE TEOPHH (KJIETOYHAs, XPOMOCOMHAs,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
ydeHHst (0 IEHTPax MHOTO0Opa3us W MPOUCXOXKACHUS KYIbTYPHBIX
pactenuii H.J1. BaBuiosa), onpeaensats rpaHuilbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BIageTh METOJaMHM HAy4YHOro TIO3HAHUS B OHMOJIOTHH
(HabnrofeHre W OMHMCAaHWE JKUBBIX CHCTEM, IMPOIIECCOB U SBICHUM;
OpraHmM3alysi W TpOBEACHHE OWOJIOTMYECKOTO  IKCIEPHUMEHTA,
BBIIBMKEHHE  THIIOTE3DI; BBISIBIICHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETUYMHAMHU, OOBSICHEHUE MOTYYEHHBIX PE3yIbTaToOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHATHM, TEOpPUA U 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCBYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BHUPYCOB, KIETOK
IIpOKapuoT HW JYKApHOT, OOHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEMIECTB U
MpeBpalIeHUs] DHEPruu B KIeTKe, (OTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOXKCHU, HHIUBHUAYAJIbHOI'O Pa3sBUTHA

opranusma (OHTOT'€He3)
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11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

YMmenune NPUMCHATH MOJIYYCHHBIC 3HaAHUA JJIA 06’bHCH€HI/IH
6I/IOJIOFI/I‘-ICCKI/IX mponeccoB u HBHCHHﬁ, AJId TIPUHATHUA TPAKTHUYCCKUX
pelIeHri B MOBCEAHEBHOM KHU3HU B LEIX oOecriedeHust 0e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTO TIOBEACHUA B  OKPYXKAIOWIEW NPUPOJHOW  CpElE;
IIOHMMaHUEC HGO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA ILOCTI/I)KGHI/Iﬁ
COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTMH MJisi PallOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKHUEC 3aJadd Ha MOHO- H
,Z[I/IFI/I6pI/II[HO€ CKp€IIMBAaHUE, CLCIINICHHOC HACJICAOBAHHE, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIs npeacKasaHus

HacCJICOOBaHHUA ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJNHATH JIAOOpATOpPHBIE W MPAKTUYECKUE PabOTHI,
coOnrofaTh mpaBwia Npu paboTe ¢ y4eOHBIM U J1TaOOPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHYECKH OLEHMBATh U UHTEPIPETHPOBATH UHPOPMALUIO
OMOJIOTUYECKOI0 COJIEePKaHMs, BKIIOYAOLIYIO IICEBIOHAYYHbIC 3HAHUS
u3 pa3iauuHblX ucTouHuKoB (CMMU, HayuHO-TIONMYIIsIpHBIE MaTEpUalIbl);
STUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,

L% (S2105000%05 (SH OHMOTEXHOJIOTUH

YMeHue co3naBath COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOILCHUS,
000011as1 6MOJIOrHYecKy0 UH(POPMALIMIO U3 HECKOJIBKHX HCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHNHBIN armapar OuoJIornun

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUM O MECT€ M POJIU OMOJIOTHMH B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAyYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIQJIE POCCHMCKHUX W 3apyOS)KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (HYHKIIMOHATILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHS

JKHM3HCHHBIX 3aJa4

YMmenue pacCKpbIBaTh COACP!KAHUC OHOJIOTUYECKUX TCPMHUHOB H

TIOHSITHI: BUJ, NOIYJIALHA, FCHO(I)OHI[, 9BOJIIOLUA, ABWIKYHIUC CHIIBL



(paxTopsr) 9BOJIIOLINH, PUCTIOCOOTICHHOCTh OpraHHU3MOB,
BUZ000pa3oBaHue, HKOJIOTHYECKUE (baxTopsl, HKOCHUCTEMA,
OPOXYLUEHThI,  KOHCYMEHTBI,  PEIOYyLEeHThl,  LEeNH  I[HTaHuf,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOpUU (3BOMIOLIMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYeCKas  TEOpus  SBOJIOLUHU), 3aKOHBl U
3aKOHOMEPHOCTH (3aposiieBoro cxonactsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHui u nmyrei sBosmonuu A.H. CeBepuoBa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TIpaHULBl  HX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

VYMeHue BnaseTh METOJAaMHM HAay4yHOro T[IO3HAaHUS B OHOJIOrMH
(HabitofileHNe M ONKMCAHUE JKUBBIX CHUCTEM, IPOIECCOB M SIBJICHUM;
OpraHu3amsi © MpOBEACHHUE OWOJOTHYECKOTO  AKCIEPUMEHTA,
BBIIBIDKGHUE  THUIIOTE3bl;  BBIABICHHME  3aBUCUMOCTH  MEXIY
UCCIIelyeMbIMU BEIMYMHAMH, OOBSICHEHUE NOJIYYEHHBIX Pe3y/bTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEOPUA M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUH MMOJTYUYCHHBIX pe?,y.]II)TaTOB)

YMeHue BBIJIEISATh CyILIECTBEHHBIE IIpU3HAKU CTPOEHUSA
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, IMOMYJSALUH, IPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOr€OLEHO30B U  3KOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJICJICTBEHHOU U3MEHUYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUA000Pa30BaHUS, MPHCIIOCOOICHHOCTH
OpPraHU3MOB, JI€HCTBUS JKOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MBbI,
IIepeHOCca BEUIECTB U ITOTOKA DHEPIUU B DKOCUCTEMAX, aHTPOIIOIE€HHBIX
U3MEHEHUN B DKOCUCTEMAax CBOEU MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne IMPHUMCHATH IMMOJIYYCHHBIC 3HAHUA JJISL 00BsICHEHUS
OHMOJIOTHYECKHUX mponeccoB U HBJICHI/Iﬁ, IJI TIPUHATUA TMPAKTHYCCKUX
pelleHnii B MOBCEAHEBHOM KU3HU B LIENsIX obecriedeHust 6€30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX TFOJIEH, COOMIOIEHUSI HOPM
rPpaMOTHOTO TOBEACHUA B OKPYXKAlOWIEW MOPUPOJHOM  CpeEne;
IIOHUMaHUuE H€O6XOJII/IMOCTI/I HCII0JIb30BaHUA I[OCTI/I)KCHI/If/'I
COBpPEMEHHOW OMOJIOTUY ISl PALIMOHATBHOTO TPUPOIOTIOTH30BAHUS
YMeHue pemaTh 3JI€MEHTapHble OMOJOTHYECKHE 33Ja4ud, COCTaBIATh
CXEMBI [TepeHOca BEIIECTB U YHEPTUHU B IKOCUCTEMAX (L€ MUTAHUS)
YMeHue BBIMONHATH JIaDOpaTOpHBIE U MpaKTUYECKHE pPaboThI,

coOmogaTh mpaBwia Npu pabore ¢ Y4eOHBIM U J1aOOPaTOPHBIM

obopynoBaHuEM
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YMeHue KPUTHUECKH OIEHUBATh U WHTEPIPETHPOBATH MHPOPMAITUIO
OHMOJIOTUYECKOTO COJIEPIKAHUS, BKITFOYAOIIYIO IICEBIOHAYYHBIE 3HAHUS
U3 pa3nUYHbIX HcTOYHUKOB (CMU, HaydHO-TIOMYISIpHBIE MaTEPUAIIbI);
paccMaTpuBaTh ri100aJIbHBIC IKOJIOTUYECKUE pOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3znaBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIE COOOILCHMS,
000011251 OMOIOTHYECKYI0 UH(DOPMALIUIO W3 HECKOJIBKHX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

buonorusa xax HayKa

buonorus — wnayka o >xuBod mnpupone. Ponp Ouonorun B (opmupoBaHUH

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK

MeToapl 1MO3HAHUS KUBOW MPUPOABI (HAOMIOAECHUE, DKCIEPUMEHT, OIHCaHHeE,
U3MEpeHue, KiIacCu(pUKanus, MOJCIUPOBAaHUE, CTAaTUCTHYECKas 00paboTKa

JTAHHBIX )
JKuBbie cucTeMbI M X OpraHu3aius

JXKuspie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. CBOHCTBa

OMOCHCTEM U UX pazHooOpa3ue

YpoBHU OpraHuzanuu OHMOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKHH, KJIETOYHBIH,

OpraHU3MEHHBIN, MOMYISIUOHHO-BUOBON, IKOCUCTEMHBIN, OHOchepHbIi
XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU

XUMHYECKHUM COCTaB KIETKHM. XHUMHUYECKHE DJICMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Boma wu MHUHCPAJIBbHBIC BCHICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEHICCTB B KJICTKC. Ho;mepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue OenkoB. AMHUHOKUCIOTBI — MOHOMEpHI OEIKOB.
HeszameHnMble M 3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKHCIOTHBIH COCTaB.
VYpOBHM CTPYKTYpbI O€IKOBOM MOJIEKYJbl (IEpBUYHAs, BTOPUYHAsA, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOHCTBa OelKoB. buoioruueckue
(GyHKIIMHN OEIKOB.

®epMeHTHl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
LEeHTp, cyOctpatHas crneunpuuyHoctb. Kodepmentsl. Butamunbl. Otinuuuns

(l)epMeHTOB OT HCOPraHNYCCKHUX KATaJIN3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pub03a U J1e30KCUpu003a), Jrcaxapuabl
(caxapo3a, JaKTO3a) M TOJMCAaXapuibl (KpaxMasl, TJIUKOTeH, LEeJUII0I03a).
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlununel:  TpUrauuepuasl, crepounbl, Qochomunuasl.  ['mapodunbHbIE-
ruspopoOHbIe cBoiicTBa. buonornyeckue ¢ynkuuu sununoB. CpaBHEHUe

YriieBOJ40B, OCIIKOB M JIMIIUJA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kucior. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkumu PHK. ATO:

CTpoeHue U (PYHKIIUU
[uTonorus — Hayka o kinetke. Knerounas teopus. MeToabl U3y4eHUs KIETOK

Krnerka xak nenoctHas kuBas cuctema. OOIIMe MpHU3HAKK KJIETOK: 3aMKHYTast
HapykHass MemOpana, mojekyinbl JIHK kak reHeTrwdeckuii ammapar, cucrema

cuHTe3a OeJka

Tunsl kIeTok: syKapruoTudeckas U npokapuotuieckas. OcoOEHHOCTH CTPOEHUs
MPOKapHOTHUECKOW  KieTku. Kierounas creHka Oaktepuil. CTpoeHue
JYKapUOTHUECKOM KJeTKU. OCHOBHBIE OTJIMUUSA PACTUTEIBHOM, >KMBOTHOU H

IpuOHON KIIETKU

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAIMKC, HX
¢bynkuuu. [Tnasmarnyeckas memOpana, e€ cBoiictBa u ¢pyHkuuu. L{uTormasma u
e¢ opraHouasl. OgHOMEMOpaHHBIE OPraHOMABI KIETKH: 3SHIOIUIa3MaTHyecKast
cerb (OIIC), ammapar ['onpmxu, ju3ocomsl. [lomyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJAPHH, TUIACTH/BL. [IponcxokIeHrne MUTOXOHIPHNA M TUTACTHI.
Bunpr mnactun. HememOpanHble OpraHoOHMIbl KIETKH: PUOOCOMBI, KIETOYHBIH

LHCHTP, pCCHUYKH, KTYTHUKH. (DYHKI_H/II/I OpraHonaoB KJICTKH. Bxnrouenus

SAnpo — perynaropHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 000JOouKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI
TpchnopT BCIICCTB B KIICTKC
H(I/ISHGI[CHTCJIBHOCTB KIICTKH

OOMeH BemiecTB, WIM METa0ONu3M. ACCUMWISIMS (TUIaCTHUYECKUl OOMEH) u
JTUCCUMUIISIINSA (PHEPreTHUYECKU OOMEH) — JBE CTOPOHBI €IMHOTO IIpoliecca
MeTtabonusma. Tunbsl oOMeHa BellecTB: aBTOTPOQHBIM U rereporpodubii. Pomib

(l)epMeHTOB B OOMEHE BCIICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

®dortocuntes. CBeroBas U TeMHoOBas ¢asbl potocunresa. Peakuun porocuHTesA.
D¢ddexTuBHOCTE PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a IS JKU3HM Ha 3emiie.
Brnusiaue ycnoBuit cpeapl Ha (POTOCHHTE3 W CIOCOOBI TIOBBIIICHUS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XeMOCHHTe3Uupywiue OakTepuu. 3Haue€HHE XEMOCHHTEe3a s

JKA3HU Ha 3emie

3HepFCTHqCCKHﬁ 0O0OMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBIIACICHUC U
AKKYMYJIMPOBAHHUC OHCPIruM B KIICTKC. OTalbl SHEPTCTUUCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUJHI. KHCJ’IOpOJIHO@ OKHCJICHHEC, WJIN KJIIECTOYHOC

npixanue. DPGeKTUBHOCTh SHEPTeTUYECKOr0 0OMEHa

Peakiun marpuunoro cuntesa. ['enernyeckas uadopmanus u JJHK. Peanuzanus

reHeTnyeckol umHpopmanuu B KieTke. ['eHeTHyeckuil KoJI M €ro CBOICTBa.



4.5

5.1

5.2

5.3

5.4

5.5

Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsmus — O6uocunte3 Oenka.

Konuposanue amuHokuciot. Posb pubocom B GuocunTese Oenka

Hexnerounsie ¢opmbl ku3Hu — BHpYChL. Mcropus otkpeitus BupycoB (/.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHHUS M IKU3HEAEATEILHOCTH BHUPYCOB.
baktepuodaru. bonesnu pacreHuil, >XMBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHozaedunura yenoseka (BIY) — Bo3oymurens CII/la.

[Mpodunaktrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHHIA
Pa3zmHOXeHME U HHANBUAYAIBHOE PA3BUTHE OPTaHU3MOB

Knerounsrii 1uKI, WIM KU3HEHHBIA NHKIT KIeTKU. WHTepdasza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBI HabOp — KapHOTHIL.
JIMMIIONAHBIE W TalUIOWJHBIA ~ XPOMOCOMHBIE  HaOOphl.  XpOMaTHUBIL.
[{utonornyeckue OCHOBBI PA3MHOKEHUS W HHAUBUAYAIBHOTO Pa3BUTHUA
OpraHU3MOB.

Henenne kimerkn — wmuto3. Craaum muto3a. Ilpoueccsl, nmpoucxomsuiue Ha

Pa3HbIX CTAUAX MUTO34. buonornueckuii cMBICII MUTO3a

®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe M mojioBoe. Buasl Gecrosioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, IMOYKOBAaHUE OJHO- M MHOIOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPIraHU3MOB, €T0 3HAUYCHHUC OJIA CCIICKIINU

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECI0I0ro.
Meiio3. Cragum wmeio3a. Ilpoueccel, npoucxonsduige Ha CTagusAx Meiosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuii cmbica H

3HaYEeHNE MEN03a

I'amerorenes — mporiecc 00pa3oBaHMsI MOJOBBIX KIETOK y KUBOTHBIX. [lonoBbIe
JKEJIE3bl: CECMCHHUKU U ANYHUKH. O6pa3OBaHI/Ie " pa3BUTHEC IMOJOBBIX KJIECTOK —
rameT (CrepMaTo30ul, SUIEKIIeTKa) — crepMaroreHes u ooreHe3. OcoOEHHOCTH

CTPOCHUMA SIAIIEKIETOK U CIICpMAaTO30UI0B. OHJ'IO)IOTBOpCHI/Ie. HapTeﬂoreHe3

WnnuBuayansHoe  pa3BuTHE  (OHTOreHe3).  OMOpHOHATbHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPUOHATIBHOTO PA3BUTHS Y NMO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyisinus, opranoredes. [loctamOpuonanbHoe pa3BuThe. THUIIBI
MMOCTAMOPHOHAIBHOTO PAa3BUTHUS: MpsiMOe, HempsMmoe (JIMYuHO4YHOe). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YpPOJCTBa.

Poct u paszButne pacteHuil. OHTOreHe3 IBETKOBOIO pPACTEHUS: CTPOEHUE

CCMCHU, CTaAUH PA3BUTHUA

HaCJ'Ie,HCTBeHHOCTI) U U3SMCHYUBOCTb OPTaHHU3MOB
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IIpeamer u 3agaun reHeTuky. Mcropust pa3BUTHS T€HETUKU. BKilag pocCUNCKUX
U 3apyOexHbIX YU€HBIX B pa3BUTHE T'CHETUKU. MeTOAbl T'€HETHKHU
(rubpu10JI0rNYEeCKui, LUTOrCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHBIE TEHETUYECKUE MOHATHA. ['eHeTnYeCcKass CUMBOJIMKA, UCIIOJIb3yeMas B

CcXeMax CKpeIlUBaHUI

3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB, YCTaHOBJIEHHbIE I'. Menaenem.
MonorubpuaHoe CKpemmBaHue. 3aKOH €AMHOO0Opa3usi THOPHIOB MEPBOTO
nokosieHus. [lpaBuio JnOMMHHMpOBaHMs. 3aKOH pacIUEIUIEHHs IPU3HAKOB.
I'unoresa uncrotrel ramer. [onHOE U HEMOIHOE JOMUHUPOBAHUE.

JurubpugHoe ckpeuMBaHue. 3aKOH HE3aBUCUMOTO HACl€OBAHUS MPU3HAKOB.
[{uToreHeTnueckue OCHOBBI JUTMOPUAHOIO CKpEIIMBaHUA. AHAJIN3UPYIOIIEE
cKpelmuBaHue. lcnonp3oBaHME — aHAIM3UPYIOLIETO  CKpELIMBaHUsA  AJIs

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHoe HacnenoBanue npusHakoB. Pabora T. Moprana mo crerieHHOMY
HACJeIOBaHUIO TreHoB. Hapylienue cuemjieHUss T€HOB B pe3yibTare
KpOCCUHIoBepa. XpOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTU. | eHeTuueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE ONpENeNieHHuEe Ioa. AYTOCOMBI U TOJOBBIE
XxpoMocoMmbl. ['oMorameTHble W reTeporaMmeTHble opraHu3mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBoCTh. BBl M3MEHYMBOCTU: HEHACIIECICTBEHHAas M HACJEACTBEHHAs.
Ponep cpenpl B HEHAcIEICTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKATMOHHON W3MEHUYMBOCTU. BapuanuoHHBIH psig W BapUalMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoiauuecTBeHHblE M KAaueCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINH. CBolicTBa MO,[[I/I(i)I/IKaI_[I/IOHHOI\/’I HN3MCHYHNBOCTHU

HacnenctBeHHas, WM TE€HOTUIMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHas
W3MEHYMBOCTb. Melo3 U T1OJIOBOW TMpoliecCc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTanMoHHass W3MEHYUBOCTh. Kraccudukarus MyTanuin:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ IPUYMHBI MyTaluil. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSAA0B B HACIEICTBEHHOM n3mMenunBoctu H.U.

BasuiioBa

I'enernka wuenoBeka. Kapuortun uyenoBeka. (OCHOBHBIE METOABI T€HETHUKH
YeJIoBeKa: TeHEAIOTHYCCKUH, OJIM3HELIOBEIN, IIUTOTCHETUYCCKUH,
OMOXMMHYECKUN, MOJEKyIsipHO-TeHeTndeckuil. CoBpeMEeHHOE OmpeJeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHMPOBAHNE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [I[P-ananuza. HacnencTBeHHble 3a00ieBaHUsl YelOBEKa: TE€HHBbIE
0071€3HU, 0OJIE3HHU C HACJIEICTBEHHOH MPEeapacroioKeHHOCThIO, XPOMOCOMHbBIE

6one3nu. ComaThueckue W TeHepaTUBHble MyTanuu. [IpuHLIUIBI 370pOBOTO
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o0pa3a >KU3HHU, JWATHOCTUKH, NPOPWIAKTUKA U JIEYCHHUS TIEHETHYECKHX
Oone3nell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAYCHHE MEIUIIMHCKOM

ICHCTUKHU B IIPEAOTBpalICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKA
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak Hayka M IpoLEcC. 3apOXKICHHE CEJEKIMU U JOMECTHUKaIUs.
VYuyenne H.M. BaBunoBa 0 MeHTpax MNPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHNUS JOMAIIHUX KUBOTHBIX. COpT,
1I0pOJa, IITaMM

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbIi M HMHIMBUAYAJTbHBIH OTOOPHI B
CEJIEKIIMM DPACTEHUM U KUBOTHBIX. OLieHKa 3KCcTepbepa. bian3kopoacTBeHHOE
cKkpemiMBaHue — UHOpuAMHr. Yucras nuHus. CKpeuMBaHUE YHUCTBIX JIHMHHM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelrBaHue — ayTOPUAMHT.
Otnanénnas rubpunmszauus v e€ ycnexu. VICKycCTBEHHBIH MyTareHes H
IIOJIyYEHUE TOJUILIONAOB. JIOCTHIKEHMSI CEJIEKIUM DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3mMOB

buoTtexHosnorus kak oTpacib NPOU3BOJACTBA. ['€HHas WH)XEHEpHUA. ITarbl
co3nanuss pexkomOmHanTHOM JIHK u TpaHcreHHbix opranu3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MEHKPOKJIOHAJIbHOE  pPa3MHOXKEHHE
pacrenuii. KioHupoBaHHWE  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35HMCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W ATHueckue mnpoosembl. MO — reHeTnyecku

MOHH(bHHHpOBaHHBIC OpraHU3Mbl

11 KJIACC

Kon

11

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBOJIOIMOHHASA OMOTOTHUS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CeuzerenscrBa  sBomrounu.  [lageoHTosmormdyeckue:  MOCIEAOBATEIBHOCTH
MOSIBJICHUS BHJIOB B NAJIEOHTOJOTHYECKON JIETONUCH, IEpPeXOAHble (OPMBI.
Buoreorpaduyeckue: cxoactBo u paznuuue ¢dayH U GIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U Pa3InuMsi SMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-AaHATOMHUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKUX IyTed y Bcex

OpraHu3MOB
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1.5
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OomouronHass teopus Y. [apBuna. Ilpennocbuiku  BO3HUKHOBEHUSA
napBuHU3MA. JIBWXKyIIME CHUJIBI SBOJIOUMHU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MIPU OIPAaHUYEHHOCTH PECypCOB, HEONpPEAeIEHHAs U3MEHUUBOCTbD,

0oprba 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopust s3Bomouuu (CTD) U OCHOBHBIE €€ IOJIOKEHHUS.

MakponsBosrorusm. [Tomysnsmus Kak eTMHAIIA BUAA U SBOJTIOLUA

JBuxyme cuibl ((hakTopbl) SBOJIOLMUA BHAOB B IpHUpoAe. MyTallMOHHBIHI
nporecc U KOMOMHATHBHAS W3MEHYMBOCTH. llOMyJSIIMOHHBIE BOJHBI U Jpeid
reHoB. M3omnsusa u murpanus. EcrecTBeHHBI 0TOOp — HANpPaBISIOMMUA (aKkTop
3BOJIOIMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0NeHHOCT, OPraHU3MOB Kak pe3yiabTaT H3Bojiouuu. I[Ipumepst
nprucnoco0IeHnit y opranu3MoB. ApoMOp(O3bl U UAN0AIANITALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHoBHBIE (POPMBI BUI000pa30BaHUS:

reorpadgu4ecKkoe, FIKOJIOTHIECKOe

MakposBomrorisi.  Dopmbl  IBOMIONUH:  (HUIETHYECKAs,,  JWBEPreHTHas,

KOHBEpreHTHas1, napaienbHas. HeoOpatumocTs 3Bomonun
Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

JlonayyHbple IIpEACTABICHUS O 3apOXKIACHUM KW3HU. Hayunsle rHnoressl
BO3HUKHOBEHHUS HM3HM Ha 3emie: aOuoreHe3 W MaHcHepMus. XUMHUYEcKas
IBOJIIOLIMS. OKCIIEPUMEHTAIBHOE IOJATBEPKICHUE XHUMHUYECKON 3SBOJIIOLMH.
HauanbHble sTanbl Ounonorudeckoil ssomtonuu. ['mnoresa PHK-mupa. Ilepsbie

KJICTKHU U UX 3BOJIFOIUA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

PazButue xu3Hu Ha 3emie 1o spam u mepuojaM. Karapxeil. Apxelckas u
npotepo3oiickast apel. [lameos3oiickas spa u e€ nepuoisl: KeMOpHICKUH,
OPJIOBUKCKHM, CUJYPUICKHH, JI€BOHCKHI, KAaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3o301ickas 3pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHozolickass »spa W €€  MNepuoJbl:  NAJCOTCHOBBIM, HEOTCHOBBIN,
AQHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIMMaTa M TEOJIOTHYECKUX IIPOLIECCOB.
OcHOBHBIE 3TaIbI 3BOJIOLNN PACTUTEIBHOIO U KUBOTHOTO MUpPA. ApOMOP(O3bl y
pacTeHHid M JKUBOTHBIX. [losiBIEeHME, pacuBeT W BBIMHpPAHUE TPYNN >KUBBIX

OpraHU3MOB
Cucrema OpraHm4eckoro Mupa Kak oOTpakeHue »5BoJouuu. (OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB

SBOJ'IIOI_II/ISI YCJIOBCKaA. AHTpOHOHOTI/IH KaK Hayka. Pa3zButue HpCI[CTaBHCHI/Iﬁ 0

MPOUCXOKICHUHN desloBeKa. MeTonbl u3ydeHus aHTpomnorene3a. CxojacTtBa u



2.5

2.6

3.1

3.2

3.3

3.4

3.5

4.1

4.2

pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETTOBEKa.
JBuxymue cuisl (hakTopsl) aHTpororene3a. HaciencTBeHHass H3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KW3HH, M3TOTOBIICHUE OPYIUi

TpY/la, MBILLJIEHUE, PEYb

OCHOBHBIE CTaJUWM M BETBU SBOJIOLMM YEJIOBEKA: aBCTpaJomUTeKu, YenoBek
yMmenbid, Yemoek npsMoxoasuui, YenoBek HeaHaepTalibCkuii, YenoBek
pa3ymHbId. HaxoIku MCKOMAeMbIX OCTAHKOB, BpPEeMs CYIIECTBOBaHHS, 00JacTh

pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HH, OPyAUs

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINME pachl: €BpoNeouaHas (eBpasuiickas),
HErpo-aBCTPAIIONIHAS (3xBaTOpHanbHas), MOHTI'OJIOUIHAs (a3marcko-
amepuKaHckas). UepTbl IpUCIIOCOOIEHHOCTHU MIPEICTABUTENEH YEIOBEUECKUX pac

K YCIIOBUSIM CYLIECTBOBaHUs. ENMHCTBO YenoBeueckux pac. Kputuka pacuzma
Opranu3Mbl U OKpYyXkarolas cpeaa

OKosorus Kak Hayka. 3afayd W pasfiesbl 3KOJOrMU. MeToIbl 3KOJIOTHYECKHUX
UCCIIEIOBaHUH. DKOJIOrn4eckoe MUpoBo33peHue. Cpenbl 0OUTaHMsI OpraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAsA

Oxonorudeckne  Qaktopel. Knaccudukamuss  skxomorudeckux — (HakTopos:
abumoTrnyeckue, OUOTHYECKME W AaHTPOIOTreHHbIC. J[lelicTBHE HSKOJIOTHYECKHX

(bakTOpOB HA OPraHU3MBbI

AbGuoTtnueckue (hakTopel: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPHUOAU3M.
[TpucniocoOnenust OpraHu3MoOB K  JEHCTBHIO aOMOTHYECKHUX  (DaKTOPOB.

buonornyeckue PUTMBI

buotnueckue Qaxropsl. Buiael OmoTMueckux B3aUMOJEHCTBUI: KOHKYpEHLHS,
XHUIIHWYECTBO, TMapa3uTHU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAINM3M, HeHTpamu3M. 3HaueHue  OHOTHYECKHX

B3aI/IM0I[€I\/JICTBI/II\/'I JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITIPUPOJHBIX C006H1€CTBaX

DKOJIOTUYECKHE  XapaKTepUCTHKH  momyisiqud.  OCHOBHBIE — ITOKa3aTelH
HOMYJSALUHN: YUCIEHHOCTh, IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IMPHPOCT,
MUTpanus. JJnHaMuKa YUCICHHOCTH TOMYJISIINH U €€ PeTyJIIsIHs

Coo01ecTBa U 3KOJIOTHYECKHE CUCTEMBI

CoobmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBs3H B

OHOIIEHO3€E

OKOJIOTUYECKHE CHCTEMEI (BKOCI/ICTCMBI). [TonsTne 00 »dKocHUCTEME U



OuoreorneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIECTB U MOTOK PHEPTHU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypOBHU O3KocucTeMbl. [luieBble LEMU U CETH.
OcCHOBHBIE TIOKA3aTeNH HKOCHUCTEMBI: Onomacca, MPOAYKIHUS. DKOJOTHYECKHE
NUPAMUJIBI:  TPOAYKIMH, UHUCICHHOCTH, Ouomaccol. CBOHCTBa 3KOCHCTEM:

YCTOMUYMBOCTD, CAMOperyJisiius, pazsutue. CyKieccus

[TpuponHbie 3K0CHCTEMBL. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOT O JIeCa.
43 AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. Ypb6o3KocHUCTEMBL.
' Bbuonoruueckoe n X031HCTBEHHOE 3HAYEHNE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak ¢akTop ycTOWYMBOCTH 3KocucteM. CoxpaHeHue

OHOJOrHYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.M. Bepnaackoro o Ouocdepe. ['panuibl, coctaB U CTPYyKTypa
ouocdeprr. XKuoe BemectBo u ero ¢ynkuuu. OcobeHHocTH OHMOChEephl Kak
4.4 100anbHOM dKOcHCTeMbl. Jl[MHaMHUuYecKkoe paBHOBecue M oOpaTHas CBS3b B
ounocepe. KpyroBopoTsl BemecTB u OMOTCOXMMHUYECKHE IUKIBI 3JIEMEHTOB

(yrnmepoga, azota). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Ouocdepe 3emin. AHTponoreHHble M3MEHEHHUs B Ouocdepe.

A5 ['mo6asibHBIEC HKOJIOTUYECKUE TPOOTIEMBI.
OcHoBa palMOHANIFHOTO  YIpPAaBJICHUS MPUPOJAHBIMH pecypcaMu U HX

UCIOJIb30BaHue. JlocTuykeHus: OMOIOrMH U OXpaHa MPUPO/IbI

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

*  buonorus: O6mias 6uosorusi. bazoseiit ypoens. 10 kinacc/ Ilaceunuk B.B.,
Kamenckuii A.M., Py6rioB A.M., llIsenos I'.I"., I'anmontok 3.I". - M.:
[Tpoceemenue, 2023

*  buonorus: O6mas 6uosiorusi. bazoseiit ypoBens. 10 kinacc/ Ilaceunux B.B.,
Kamenckuii A.M., PyouioB A.M., llIsenios I'.T"., 'anontok 3.I". - M.:
[TpocBemenue, 2025



METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

MeTtoanuyeckoe nocoone

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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