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HOACHUTEJIBHAS 3AITUCKA

Pabouast nporpamma 110 yuebuoMy npenvery «Brosorus (6a30BbIi ypoBeHb)» st 10-11 kinaccos paspaboTaHa Ha OCHOBE CIIEAYIOIIIX
IOKYMEHTORB:

- OeniepanbHOR rocyIapCTBEHHBIM 00pa30BaTeNbHbIH CTaH/apT cpexHero oduiero obpasobanus. yrB. IIpmkasom MuHHCcTepcTBa
obpasopanus 1 Hayku PO o1 17.05.2012 Ne413 ¢ usmenenusmu ot 12.08.2022 No732 (C UBMEHEHUSIMH);

- Qenepanpras 0OpazopatenbHas IPOrpaMmMa CpeHero ob1ero o6pasoBanys, v1B. lIpukazom Munnpocsenienust PO ot 18.05. 2023 No
371 ( ¢ m3MEHEHUSIMU);

- OejiepasibHas  pabodas MporpamMma  CpeiHero  OobIero obpaszosanus «buonorust (6a3osblii vposerb)» (wis 10-11 Kkiaccos
obpasoBaTebHbIX opranusanuit) ®I'BOY HY Mucruryra conepranns obpazopanus umM. B. C. Jlemnesa, Mocksa 2025;

- OcHosHas o0pasoBateiibHas POrpaMMa CPeIHEro 06IIero oOpasoBarust MOV Jlunes Ne3 (B cOOTBETCTBUM ¢ Pr'oc-2022) or
28.08.2023 (¢ n3MeHEHHAMM).

IIpn paspaboTke mporpamMmer 1m0 GHONOIHH TEOPETHUECKYIO OCHOBY JUIA OINPEICNCHUS MOJXO0I0B K (DOPMUPOBAHHIO COMAEPIKAHHS
yueOHOro npeamMera «BHOJIOrHS) COCTABUIM: KOHLENTYaIbHble nonoxkenns OIOC COO o B3aMMOOOYCJI0BJIEHHOCTH IICJICH, COMEPKAHUS,
PE3YTBTATOB OOYHYCHHUS M TPeOOBAaHHI K YPOBHIO [TOITOTOBKH BBITYCKHHKOB, TIOIOKEHNS 06 OBIIHX EIsiX U ITPUHIIAITAX, XapaKTePU3YIOIIHNX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CPENHEro obiero odpasopanus B Poccuiickoit Menepanun, a TakKe 10710KeHHS O crenrpuke OUOJIOTHH,
€€ 3HaYeHMM B NO3HAHUU JKMBOH MPUPOIEI H 0OCCIEYEHHH CYIIECTBOBAHMS YENOBEUECKOr0 00mecTBa. COlACHO HA3BAHHLIM IOJIOKEHHUSIM,
OTIPEJIEIIEH bl OCHOBHBIC (QYHKIMHU IPOTPAMMBI 110 OHOJIOTUH U €€ CTPYKTYpa.

ITporpamma 1o Ouonornu Aaér mpeicTaBieHue O HENsX, 00 ob0Imei crparerui OOyYEHHs, BOCIIMTAHHSI W Pa3sBUTHs 00YUYAIOIIUXCS
cpeacTBamu y4eOHOTO mpeaMera «BHOMOTHsY, onpenenser o0s3arebHoe IPEAMETHOC COJICPIKAHKE, €ro CTPYKTYPY, pacipeieleHUe IO
pasfiesiam 1 TeMaMm, peKOMEHTyEMYIO MOCIIEN0BATCILHOCTE H3YYeHUs YUeOHOTO Martepyasa ¢ y9éToM MEeKITPC/IMETHBIX 1 BHYTPHIIPEMETHBIX
CBA3EH, JIOrHKN 00pa3oBaTeNLHOIO IPOLECCa, BO3PACTHEIX 0COOEHHOCTE 00y IatOIHXCS.

B mnporpamme mo Omonorm Takke y4uThIBaloTCS TpeGOBAHHS K IJIAHUPYEMBIM  JIMYHOCTHBIM, METAlPEeAMETHBIM U IIpeIMETHBIM
pesybTataMm o0ydeHust B (JOPMHPOBAHHH OCHOBHBIX BHJOB Y4eOHO-TI0O3HABATENHLHOI JCSATENbHOCTH/YUeOHbIX AeHCTBUH 00YJaroIUXCsl 110
OCBOEHHIO CO/IEP)KaHHUsI OHOJOTHUECKOr0 00pa3oBaHHusL.

B nporpamme mo 6uomorum (10-11 kmaccsl, 6a3oBbiii YPOBCHB) peanu30BaH IIPUHIMII HPEEMCTBEHHOCTH B H3YYCHHH OHOJIOIHH,
Onaromaps yeMy B Heil IIpOCMaTpHBAeTCs HANPABICHHOCTH Ha Pa3BUTHE 3HAHUM, CBSI3AHHBIX ¢ (QOPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSA. IICHHOCTHBIX OPUEHTAIIMH THYHOCTH, SKOJIOTMYECKOTO MBIIIUICHHUS, [IPEICTABIEHHH O 3I0POBOM oOpase JKH3HH U OEepemKHBIM
OTHOIICHUEM K OKPYXKaIOIIel HpupoaHoi cpene. Ilostomy Hapsty ¢ u3ydeHneM 061eGHONOrHUecKIX TCOPHH, a TaKKe 3HAHUU O CTPOECHUHU
KEBBIX CHCTEM PA3HOrO paHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOMMX B HHUX MPOIECCOB B MPOrPAMMe [0 OHOJOTHH yJEIeHO BHUMAaHHE
MCTIOJIL30BAHMIO - ITOJYYCHHBIX 3HAHMH B IOBCCHCBHOW JKM3HHM JUISL pEIIEHHs NPUKTATHBIX 327144, B TOM YHCIE: IPOPHUIAKTUKY



B mporpavme 1o OMOJOTMM TakKe YIHTbIBAIOTCS TPeOOBaHUs K IIAHHUPYEMbBIM JIMYHOCTHbLIM, METAIPEAMETHBIM U
IpeIMETHBIM  pe3yjbTaTaM  00ydeHHst B (OPMHUPOBAHUM  OCHOBHBIX  BHIOB  yueOHO-IIO3HABATEILHOM
A€TeIbHOCTH/yueOHbIX AeHCTBHI 00YJarOIIUXCsl 10 OCBOCHHUIO CO/IEPKaHKs GMOI0OIHYECKOro 00pa3z0BaHus.

B nporpamwe no 6uonoruu (10—11 kaccs!, 6a30BbIi ypOBeHB) peaniu30BaH MPUHIKI MIPEEMCTBEHHOCTH B H3yYEHUN
Ononoruu, 6J1arogaps 4eMy B Hell IpocMaTpHUBaeTCsi HATIPABICHHOCTh HA pa3BUTHE 3HAHUM, CBSI3aHHbIX ¢ HOPMUPOBAHKEM
€CTECTBEHHO-HAYYHOI'0 ~ MHPOBO33PEHMS, LEHHOCTHBIX OpUEHTAIMW  JIMYHOCTH, OSKOJOTMYECKOTO  MBIIIICHMUS,
MPEICTaBIeHUN O 340pOBOM o0pase JKM3HU U OEpeKHbIM OTHOLICHMEM K OKpY)Karolled MpupoHoi cpere. Iloatomy
Hapsily ¢ M3ydeHHeM OOIIeOMOIOMMUeCKHUX TeOpHH, a TakKe 3HaHUH O CTPOEHWM JKMBBIX CHCTEM pPa3sHOIO paHra u
CYIIHOCTH OCHOBHBIX IPOTEKAIOUIUX B HUX MPOILECCOB B MporpaMmmMe Mo OHOJOTWH yAelIeHO BHUMaHHe HCIIOJIb30BaHUIO
MOJIyYEHHBIX 3HAaHWM B IIOBCEIHEBHOW JKHU3HU IS PEIIeHMs] NPUKIAJAHBIX 3a/1a4, B TOM 4YuCle: TpOPUIaKTHKH
HaCJIEACTBEHHbBIX 3a00JIeBaHUN 4Ye/I0BeKa, MeJIHKO-TeHETHYEeCKOr0 KOHCYJIbTUPOBAHMS, OOOCHOBAHUS JKOJOTHUECKH
1eJIeco00pa3sHoro IMOBEAEHUs] B OKpY’Kalollell MPUPOIHOW cpeje, aHaiW3a BIUSHMS XO3SHCTBEHHOM IeATEILHOCTH
geJloBeKa Ha COCTOsSIHME MPUPOJIHBIX U UCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHUE BHUMAaHUS K MPUKJIATHONW HApPaBIeHHOCTH
yueOHoro mnpeamera «bHonorus» NpOTUKTOBAHO HEOOXOMMMOCTBHIO obecredeHus YCIOBHH JUls pElIeHHs OJHON W3
aKTyaJIbHBIX 3a/1a4 LIKOJILHOIO OMOJIOTMYECKOro 00pa30BaHUs, KOTOpas IMpearnosaraeT GOpMUPOBAHHE Y O0yYarOIIIXCs
CIIOCOOHOCTH aalTUPOBATHCS K U3MEHEHUSIM JMHAMUYHO PA3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha yposHe cpenHero oo1ero oopa3zoBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecrieunBaeT GOpMHUpPOBaHUE Y
oOyyYaroIuxcs IpeJICTaBIeHUI O HAaydyHOW KapTHHE MHpa, pacliupsieT W 0000IaeT 3HAHWsS O >KUBOM mpupoje, eé
OTJIMYMTEIbHBIX IIPU3HAKAX — YPOBHEBOM OPraHU3allUU U 3BOJIIOLIMM, CO3aéT YCIOBUS JUJISi: MO3HAHUSI 3aKOHOB YKHUBOMU
IpUpozbl, (OPMHUPOBAHUS (YHKLIHMOHAIBHOM TPaMOTHOCTH, HABBIKOB 3JI0POBOIO M 0Oe3o0macHoro obpasa KU3HH,
5KOJIOTHYECKOTO MBIIIIEHHS, HEHHOCTHOIO OTHOLIEHUS K )KMBOU, ITPUPOJIE U YEIOBEKY. ,

Bonpmoe 3naueHre OMOJIOrUsl UMEeT TaKXKe UIsl PEIICHHUs] BOCIIMTATENbHBIX U PA3BUBAIOIINX 38/1a4 CPEIAHETO O0IIEro
oOpa3zoBaHMs, COLMaNM3aLUU oOydaroumwmxcs. V3ydenue Owuonoruu obecrednBaeT yCIOBHsS Ul  (OPMHPOBAHHS
UHTEJIEKTYaIbHBIX, KOMMYHMKAIIMOHHBIX M WH()OPMALIMOHHBIX HAaBBIKOB, 3CTETHUYECKOH KYJIBTYphI, CIOCOOCTBYET
UHTETPpalUK OMOJOTMYECKNX 3HAaHUH C IPeACTaBICHUIMU U3 IPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHU U
reorpadgun. Has3BaHHble MOJOXEHUS O TpeJHAa3HAYCHUHM YyueOHOro mnpeamera «BHOJIOTHS» COCTABUIM OCHOBY JUISI
OIpeJeNeHts IOAX0/10B K 0TOOPY ¥ CTPYKTYPHUPOBAHUIO €0 COACPIKAHUS, TPEJICTABICHHOTO B IIPOTrpamMMe o OUOJIOTHH.



Otbop coaepkaHus ydyeOHoOro nmpeamera «buosorus» Ha 06a30BOM  YpOBHE OCYLIECTBIEH C  IMO3UIMH
KYJIBTYPOCOOOPA3HOrO TI0AX0[a, B COOTBETCTBMM C KOTOPBIM OOyYalollMecsl JOKHbl OCBOUTH 3HAHWS U yMEHMS,
3HaYMMble 1718 (QOPMHpPOBaHMsl OOLIeH Ky.IbTYpbl, ONpe.leslollde aJeKBAaTHOES IIOBE/IeHHE Yel0BeKa B OKpYKarolleH
IPUPOJHON cpelie, BOCTpeOOBaHHbIE B TOBCEIHEBHOW >KU3HU W TpaKTUUECKO# nesTenbHocTH. Ocoboe MecTo B ITOH
CHUCTEME 3HAaHMU 3aHMMAarOT 3JEMEHTBl COJIEpPKaHUsl, KOTOpble CIyKaT OCHOBOMU Uist (hOPMUPOBAHUS MPEICTABICHUN O
COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHMHE MHUpa M I[EHHOCTHBIX OPUEHTAIUSX JIMYHOCTHU, CIOCOOCTBYIOIINX
ryMaHMU3alUKU OHOJIOTUYECKOro 00pa3oBaHMUsl.

CrpykTypupoBaHHe cojepKaHMs y4eOHOTrO Marepuasa B IporpaMme 10 OWMOJIOTHH OCYIIECTBICHO ¢ YYETOM
[IPUOPUTETHOIO 3HAUEHUS] 3HAHUNU 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KMBOU MPUPOIBI, 0 €€ YPOBHEBOW OpraHMU3alvuul U
sBOJIFOLIMM. B COOTBETCTBHMM ¢ 3TUM B CTPYKType yueOHoro mnpeamera «buonorus» BblIeJIeHbl Cleayrolne
coleprKare/ibHble JIMHUKU: «buonorusa kak Hayka. MeToabl Hay4HOro no3HaHus», «KieTka kak OMOJ0rHyYecKast CUCTEMay,
«Opranusm Kak Ouosormdeckasi cucreMay», «CucTemMa M MHOTO0Opa3we OpPraHWYecKOro Mupa», «IBOJIOLUS KUBOU
IPUPOJBD, « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

Ilens n3yuenus ydeOHoro mnpeamera «buosorus» Ha 6a30BOM YpOBHE — OBJIAJeHUE OOYUAIOIIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(YHKLIIMOHAJILHONW OpTraHM3alliy KUBBIX CHUCTEM pa3HOI'0 paHra M MpUoOpeTeHHe YMEHUU HCII0JIb30BaTh ITH
3HAHUS JUUIsl [PAMOTHBIX JEHCTBUI B OTHOLIEHHWH OOBEKTOB KUBOU MPUPOIBI U PEIICHUSI pa3IMYHbBIX KU3HEHHBIX TTPOOJIEM.

JlocTkeHue 1enu usydeHus ydeOHoro npeamera «buomorus» Ha 0a30BOM YpOBHE 00€CIIEUMBAETCS pellleHueM
CIEYIOLINX 3a/a4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl 3HAHMH O OMOJOrMYECKHUX TEOPUsIX, YUCHHSX, 3aKOHaX, 3aKOHOMEPHOCTSX,
TUIIOTE3aX, [IPABUIIAX, CIY>KALIUX OCHOBOH JUIsl (POPMUPOBAHUS MIPEJICTABICHUN O €CTECTBEHHO-HAyYHON KapTUHE MHUpPa, O
METOJIax Hay4YHOIr'o IMO3HAHMUsI, CTPOCHUH, MHOI000pa3un U OCOOCHHOCTSX JKMBBIX CUCTEM pPa3HOTO.YPOBHS OpraHU3alluy,
BBITAIOILUXCS OTKPBITUAX U COBPEMEHHBIX MCCIEOBAHUAX B OMOJIOTHH;

(hopmMupoBaHUE y 00y4darOUIUXCsl MO3HABATENbHBIX, MHTEIIEKTyaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Ipoliecce
aHajy3a JaHHBIX O IMYyTSIX Pa3BUTHS B OMOJOTMM HAYYHBIX B3TJISIAOB, WJIEW W TOAXOJOB K W3YYECHHIO JKUBBIX CHUCTEM
Pa3HOI'0 YPOBHsI OpraHu3aluu;



CTAHOBIEHME Y 00yYarolnxcs o0uel KyabTypbl, QYHKIMOHATHHON IPAMOTHOCTH, Pa3BUTUE YMEHUH OOBACHATH U
OLIEHMBATE SIBIIEHUS] OKPYIKAIOIIIEr0 MHUPa KUBOU MPHUPOIblI HA OCHOBAHUM 3HAHMK M OIbITa, MOJYYEHHBIX PU U3YUECHUN
OMO.10THH;

bopmupoBaHue y OOYYAIOIINXCsT YMEHHUH WIITIOCTPUPOBATh 3HAUE€HUE OMOIOTMYECKUX 3HAHWN B IPAKTHYECKON
JesITe/IbHOCTH Ye/I0BeKa, Pa3BUTHH COBPEMEHHBIX Me/INLMHCKUX TEXHOJIOTUN U arpOOMOTEXHOTOTHH;

BOCIIUTAHME YOEKIEHHOCTH B BO3MOMKHOCTH TTO3HAHUS YEIOBEKOM YKMBOHM MPUPOJIbL, HEOOXOIMMOCTH OEpexrHOr0
OTHOIIIEHUS K Hel, COOIIOAEHUS 3THUECKUX HOPM TIPU MTPOBEACHUN OMOJIOTMYECKUX UCCIIEI0BAHNN;

OCO3HAHWE LIEHHOCTH OWOJIONMYECKUX 3HAHMU IS TIOBBILICHHUS YPOBHS 3IKOJOIMYECKOH KYJIBTYPBI, /IS
bopMHPOBAHUSI HAYYHOTI'O MUPOBO33PEHNUS;

IIpUMEHEHHE TPUOOPETEHHBIX 3HAHWA WM YMEHMH B IIOBCEHEBHOM JKU3HM JUIS OLEHKH TIOCIEICTBHH CBOEH
JeATe]bHOCTH 110 OTHOLIEHHIO K OKPYXAIoIled cpee, COOCTBEHHOMY 3I0POBBIO, OOOCHOBaHHE M COOJIOJEHHE MeEp

pohUIaKTUKH 3a00IEBAHUM.
B cucreme cpennero obmero odpasosanusi «buonorus», uyuaemas Ha 0a30BOM YpOBHE, SABJSETCS 00A3aTeNbHBIM

yueOHBIM TIPEMETOM, BXOSIIMM B COCTaB IPEAMETHON 001acTn «EcTecTBEHHOHAYYHbIE ITPEIMEThD).
Jlnst u3yueHus OUOJIOIMU Ha Ga30BOM YPOBHE Cpe/lHero ooiiero oopazoBanus oTBourcs 68 vacos: B 10 kiacce — 34

yaca (1 gac B Heenno0), B 11 kimacce — 34 gaca (1 gac B HeJeo).



COJEPKAHUE OBYUEHU A

10 KJTACC

Tema 1. buosorus kak Hayka.

bronorus xak Hayka. CBsi3b OHMOJIOTMM C OOILIECTBEHHBIMM, TEXHHMUECKHUMH U JIDYTUMH €CTECTBEHHBIMH HayKaMH,
burocopuei, STUKOH, CTETHKON M MpaBoM. Posb OMOJIOrHH B (OPMHUPOBAHUM COBPEMEHHOM HaydHOW KapTHHBI MHpA.
Cucrema OMOJOrMYECKUX HAYK.

MeTonbl IIO3HAHUSA OKUBOW IPUPOABl (HAOJIOJEHHUE, O3KCIEPUMEHT, OIMCaHue, H3MepeHHue, Kiaaccudukalus,
MO/IeJIMpOBaHue, CTaTUCTUIecKast 00padoTKa IaHHbBIX ).

JemoHCcTpanuu:

Iloptpeter: Y. [dapsun, I'. Menaens, H. K. Kosbnos, JIx. Yorcon u ®@. Kpuk.

Tabnuup! 1 cxembl: «MeTobI TO3HAHUS KUBOW TPUPOIBD.

JlaGopaTopHble H MpaKTHYeCKHEe Pa0OThI: _ ,

[IpakTueckas padora No 1. «Vcronp3oBaHue paznuyHbIX METO/IOB MPU U3YUCHUU OUOJOTHIECKUX 00BEKTOBY.

Tema 2. 7KuBble cucTeMbl H HX OpraHU3aL M.

JKuBble cucteMsl (OMOCHCTEMbI) KaK NMpeaMeT U3ydeHusl Ouonoruu. OTiamune KUBBIX CUCTEM OT HEOPraHUYecKOon
MIPUPOJIBI.

CpolicTBa OuocucTeM M HUX paszHooOpasue. YpPOBHU OpraHM3ald OMOCHCTEM: MOJICKYJISIPHBIA, KICTOUHbIH,
TKaHEeBbIW, OPraHU3MEHHBIH, TONYJISILIMOHHO-BUAI0BOM, SKOCUCTEMHBIH (OMOreolieHOTUUeCKui ), OuoChepHBbIH.

JemoHcTpanuu:

TaGmuus! i cxemsl: «OCHOBHbIE NIPU3HAKH JKU3HI, «Y POBHU OpraHM3alliy KHBOMH IPUPOIBD».

O6opynosanue: mojaenb Mmoiekynsl JIHK.

Tema 3. Xumuyecknii coctaB U CTPOeHHUE KJIETKH.

XHAMHYECKUH COCTaB KIETKU. XMMHUYECKHE IJIEMEHTHI: MaKpO3JeMEHTbl, MUKPO3IeMeHThl. Bojga U MUHEpallbHbIE
BellleCTBa.

(DyHKHHI/I BOJbI U MUHEPAJIbHBIX BCIIICCTB B KIICTKE. Hom:[epmaHHe OCMOTHYECKOr0o OaylaHca.



benxku. CocraB u cTpoeHue O€IKOB. AMMUHOKHCIOTHI — MOHOMEpbl OeIkoB. HeszameHumble M 3aMeHUMBIE
AMHUHOKHUCITIOTBI. AMHUHOKHCIOTHBIM COCTaB. Y POBHU CTPYKTYPhI OCITKOBON MOJEKV bl (IepBUUHAsI, BTOPUUHAS, TPETUUHAS
1 HeTBEPTUYHAS CTPYKTYpa). XMMHUUECKHe CBOHCTBA 0enkoB. bruoiorndeckue GyHKIIMM OCIKOB.

depMeHTHI — OHoNornueckre Karanuzatopbl. CTpoeHUe GepMeHTa: akTUBHBIN [IeHTp, CyOcTpaTHas Crienu(UYHOCTb.
KodepmenTtsl. Butamunbl. Otaudus GepMeHTOB OT HEOPraHUYeCKHUX KaTaln3aToOpPOB.

VYrieBonbl: MOHOCaxapuIs! (ITI0K03a, pud03a U Ae30Kcuprdo3a), nucaxapu/ibl (caxaposa, JaKkTo3a) U MOJIMCaxapu/ibl
(kpaxMaJl, INIMKOTeH, Le/uTroo3a). brosorndeckue GyHKUUN yIJIeBOJOB. ‘

JMOuapl:  TPUTIUIEPUAb], (OCHOTUNMUIbI, CTePOUAbl. | uapoguapHO-rUIpo(OoOHbIE cBOMCTBA. buonoruueckue
bynkuuu munuao8. CpaBHeHUE YITIeBO0B, OCIKOB U JIMMMUA0B KaK UCTOUHUKOB SHEPTHH.

Hyxnennossle xuciorel: JJHK u PHK. HykneoTuasr — MoHOMephI HYKIEHHOBBIX KHCIOT. CTpoeHHe U (DYHKLUU
JIHK. Ctpoenue u ¢pynkiuu PHK. Bunst PHK. AT®: ctpoenue u GyHKIIMH.

[{utonorust — Hayka o kieTke. KiieTouHas Teopus — mpuMep B3auMOAEUCTBUs H/el U (PakTOB B HAYYHOM IIO3HAHUHM.
MeTobl U3yHYeHHUsI KICTKH.

KrneTtka kax nemocTHast s)xuBasi cucteMa. OGIve mpu3Haky KIeTOK: 3aMKHyTasi Hapy»Hast MemOpaHa, MosieKyib! JJHK
KaK FeHeTUYeCKUH amnmapar, cucTeMa cuHTe3a Oerlka.

Tunel KIeTOK: 3yKapuoTWdeckass W IpokapuoTwdeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTUYECKOU KIETKH.
Kierounast crenka Oaxtepuii. CTpoeHUe 3yKapUOTUUECKOU KieTKU. OCHOBHBIE OTIMYHUS PACTUTEIBHOM, XUBOTHOH U
rpUOHOUN KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTeHKa, INIMKOKATUKC, ux GyHkuuu. [lnazmatnyeckass memMOpaHa,
eé cBolicTBa U QyHKIMHK. [luTormrazma u e€ opranousl. OqHOoMeMOpaHHble opranou bl kietku: DIIC, annapar ['onbpxw,
Tu30cOMBL. [1o1yaBTOHOMHBIE OpraHOUABI KIETKH: MUTOXOHAPUHU, TIAaCTUABL. [IponcxoxieHrne MUTOXOHAPUN U IIJIACTH/L.
Bunael nimactun. HememMOpaHHble OpraHOWIbl KJIETKHA: pUOOCOMBI, KIETOYHBIA LEHTpP, LUEHTPUOIHU, PECHUYKHU, KIYTHKH.
DYHKIMU OPraHoOM/I0B KJIeTKU. BritoueHus.

Snpo — perynsatopHsld meHTp kieTkd. CTpoeHue sipa: siaepHast 000J0YKa, KapuoIlla3Ma, XPOMATHH, sJIPBIIIKO.
XPpOMOCOMBI.

TpaHCcOoOpT BELIECTB B KIIETKE.

JemMoHcTpanum:



[Toptpetsr: A. Jleenryk, P. I'ykx, T. [lIsann, M. Ilxeiinen, P. Bupxos, Jx. Yorcon, @. Kpux, M. Vunkuue, P.
Opankans, K. M. bop.

Juarpammel: «Pacnpege1eHne XHUMUUYCCKUX 3JE€MEHTOB B HEXMBOH npupoae», «PacrnpeaerieHue XUMHYECKHX
DJIEMEHTOB B JKMBOU MPUPOIL».

Tabauubl u cxembl: «lleproanueckas TadIMLIa XUMUUECKUX 3JI€MEHTOB», « CTpOeHUe MOIeKyJIbl BOJb», «bruocnnTes
oenka», «CtpoeHue MojeKyibl Oenkay, «Ctpoenue pepmentay, «Hykinennossle kuciaoTsl. JJHK», «CtpoeHue MonexyJibl
ATDy», «CtpoeHue dyKapUOTHUYECKOU KIeTKH», «CTpoeHue >KMBOTHOM KiIeTKH», «CTpOeHHEe paCTUTEIBHON KIIETKHY,
«CTpoenye MPOKapHOTHIECKOH KIeTKi», «CTpoeHue Sapa KIeTKIY, «YIIeBOAbl, «JIHmuIb.

O6opyoBaHUE: CBETOBOM MHUKPOCKOT, 000pYI0BaHUE 151 MPOBEJEHMs! HA0MIIONEHUN, U3MEPEHNH, SKCIIEPUMEHTOB,
MUKpOIpenapaThl pacCTUTEIbHbBIX, )KUBOTHBIX U OaKTepHUabHbIX KJIETOK.

JlabopaTopHble M NpaKTHYeCKHE padOThI:

JlaGopatopnas pabora Ne 1. «M3yuenue KaTtaJUTUUECKOU aKTMBHOCTH (DEPMEHTOB (HaA IpUMEpEe aMuJIasbl WIIH
KaTaia3bl)».

JlabGopartoprast padora Ne 2. «l3ydeHue CTpOeHUs KJIETOK PaCTeHUM, KUBOTHBIX U OaKTEpUl OJ MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIpPEnaparax u uxX ONUCAHUE».

Tema 4. ) KuzHenessreJIbHOCTb KJIETKH.

OOMeH BeIecTB, WX MeTabOIU3M. ACCHUMMISIMS (TTaCTHYeCKUH OOMEH) M JTUCCUMMIISILUS (dHepreTHYecKUi
0o0MeH) — JiBe CTOPOHBI eJMHOr0 Mpoliecca MeTabonausma. Posib 3aKOHOB COXPAaHEHUS BEIIECTB U DHEPIHH B [TOHUMaHUU

MeTaboJIM3Ma.
Tunber oOMeHa BelecTB: aBTOTPO(HBIN 1 reTepoTpodHbiid. Ponb dhepMeHTOB B 0OMeHe BEIECTB U IpeBpallleHun

SHEPTUU B KIIETKE. :
dorocunte3. CeeroBass u TemHoBas ¢aspl (oTocuHTe3a. Peakmum doTocuHTe3a. D(PPEKTUBHOCTh (POTOCHHTESA.
3nayenue (HOTOCHHTE3a I KU3HMU Ha 3emie. BrnusHue ycioBuid cpenbl Ha (OTOCHHTE3 M CIIOCOOBI IOBBILIEHHUS €ro

POAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUMN.
XemocHHTe3. XeMOCHHTE3UpYIolue OakTeprur. 3HaueHUe XeMOCHHTE3a /U1 )KU3HU Ha 3eMJIe.



JHepreTWJYecKuit oOMeH B KieTke. PaclienjeHue BellecTB, BbIACIEHME M aKKyMYJIMPOBAaHHE SHEPrUU B KICTKE.
Draribl SHEPreTHIeckoro odmena. [ mukonu3. bpoxenue u ero Buabl. KnciiopoaHoe OKUCIEHNE, U KJIETOYHOE IbIXaHKeE.
OxuciuTeapHoe GochopuanpoBanie. JOOEKTUBHOCTL SJHEPreTUIEeCKOro 00MeHa.

Peakiuyu MaTpuduHOro cmuresa. | eHetuueckas nadopmanust u JIHK. Peamusauus reneruueckoit mHdopmManvu B
KiIeTke. | eHeTHUYecKkuil Ko U ero coiictra. Tpanckpurnims — Matpudnbiii cuare3 PHK. Tpancnsanus — Ouocunres Oerika.
Dranbl Tpancisiud. KogupoBanue aMUHOKHCIOT. Ponk pubocoM B OuocuHTese Oenka.

HexreTounsle Gpopwmbl xu3HU — BUPYCHL. McTopust otkpbiTust Bupycos (/1. M. MiBanosckuii). OCOOEHHOCTH CTPOCHUSL
W JKW3HEHHOI'O IIMKJa BUpPYCOB. bakrtepuodaru. bosjesHu pacTeHui, jKMBOTHBLIX M 4Y€JIOBEKa, BbI3bIBA€MbIe BUPYCAMMU.
Bupyc ummynonedunnta venosexa (BUY) — Bo3Oynutens ClIM[la. OOpatHas TpaHCKpPHUIILKS, peBepTasa ¥ MHTerpasa.
[TpoduaakTiKa pacrpoCcTpaHeHUs] BUPYCHBIX 3a00JeBaHUM.

JdemoHncTpanuu:

Iloptpetsi: H. K. Konbuos, /1. M. MBanosckui, K. A. Tumupsses.

Tabmuubl W cxembl: «Tumbsl nuTaHus», «Mertabomusm», «MHUTOXOHAPUS», «IHEPreTHYeCKHu oOMeH»,
«Xnopornact», «Dotocuntesy», «Crpoenue JIHK», «Crpoernme u (yHKIHOHMpOBaHMEe TreHay, «CunTe3 Oeskay,
«enernueckuil komy, «Bupyce», «baxkrepuodarn», «Ctpoenne u xu3HeHHbIH 1uk1 Bupyca CITM/la, 6akrepuodarar,
«Pernukanmst JIHK.

O6opynosanue: wmomenu-amuinkamrn «Yasoenwe JHK u Tpanckpunmums», «buocunres 6Genka», «Crpoenwue
KJIETKW», Mojielb cTpykTypbl JIHK.

Tema 5. Pa3MHoxeHHe H HHANBU/1YAJbHOE PAa3BUTHE OPraHH3MOB.

KileTOYHBIA LMK, WM KA3HEHHbIH LUK KieTkd. MuTtepdasza u muros. [Ipormeccsl, nporekaroliye B uHTepdase.
Pennukanus — peakuus wmatpuyaroro cunteda JIHK. Ctpoenme xpomocoM. XpOMOCOMHBIE Habop — KapUOTHIL.
JIMIIOWAHBIA M TalIOMJIHBIA  XPOMOCOMHBIE HaOopbl. Xpomaruibl. [luTonoruyeckue OCHOBBI PA3MHOXEHHsS U
WH/IMBUTyaIbHOTO Pa3BUTUS OPraHU3MOB.

Jlenenue kaeTku — muto3. Craanu muto3a. [Iporieccsl, MpOUCXOsIINe Ha pa3HbIX CTaJUsAX MUTO3a. bronornieckui
CMBICJI MHUTO3A.

IIporpammupyemasi THO€Jb KJIETKH — aIloITO3.



DopMBEl  PA3MHOKEHHMs OpraHW3MOB: 0Oecronoe M I070Boe. BHbl 0ecrolioro pasMHOKEHHMs: JAeIeHHE HalBOC,
[TOYKOBAHUE OTHO- ¥ MHOTOKJIETOUHBIX, CIIOpOOOpa3oBaHue, BereTaTUBHOE Pa3sMHOKeHHe. MICKYCCTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €I0 3HaUEHHE /.15 CEIEKLIUH.

[TosoBoe pa3sMHOKEHHE, ero OTIUYHUS OT OECI0I0ro.

Meiio3. Craguu Meioza. LIpoliecchl, TPOUCXOASIIME Ha CTaAMsSX MeHo3a. [ToBeaeHne XpPOMOCOM B MEHO3E.
Kpoccunrosep. bruosorndeckuii CMbICT 1 3HaYEHHE MEH03a.

[ameToreHes — mpolecc 0Opa3oBaHUsl ITOTOBBIX KJIETOK y JKMBOTHBIX. [10/0BBIC JKeJIe3bl: CEMEHHUKH W SUYHUKU.
OOpa3oBaHue M pa3BUTHE IIOJIOBBIX KIETOK — IaMeT (ciepmato3ou, sileKIeTKa) — CIIEPMAaTOreHe3 U OBOICHE3.
OcoOEeHHOCTH CTPOEHHUS ANIIEKIETOK 1 CliepMaTo30110B. OnnoaoTBopenue. llapTeHorenes.

VHauBuayanbHoe pa3BuTHe (OHTOreHe3). DOMOpHOHAbHOE pa3BUTHE (omOproreHes). JTanbl dMOPUMOHAIBHOTO
Pa3BUTHS Y TMO3BOHOYHBIX JKMBOTHBIX: APOOJIEHHE, racTpyJIsilus, OPraHOIeHes. [TocToMOpHOHAIBHOE pa3BUTHE. [HIIbI
[TOCTAMOPUOHAIEHOTO Pa3BUTHSE: MPSIMOE, HENpsiMoe (TMIMHOYHOE). BrusiHie cpesibl Ha pasBUTHE OPraHU3MOB, (hakTopsl,
CIIOCOOHBIE BBI3bIBATH BPOXKIEHHbIE YPOACTBA.

Poct u pasBuThe pacTeHuit. OHTOreHe3 LIBETKOBOTO PaCTEHHsI: CTPOCHHE CEMEHH, CTaZIMH Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubsl 1 cxeMbl: «DOpPMBI PA3MHOKEHUSI OPraHU3MOBY, «/IBOWHOE OIJ1070TBOPEHHE Y [BETKOBBIX pacTeHun»,
«BereTaTuBHOE pa3MHOKEHUE pacTeHUN», «/lenenue KIeTKH OakTepuny, «CTpoeHue TOJOBBIX KIeTok», «CTpoeHune
XpoMocoMbly, «Kierounstii nmkmy, «Pemmmkanms JHK», «Murtos», «Meiios3y, «lIpsimoe u HenmpsMoe pa3BUTUED,
«"ameToreHes y MIEKOIMHUTAIOLIMX 1 YeJOBeKa», « OCHOBHBIE CTa/IMi OHTOI'CHE3a».

O6opynoBaHue: MMKpOCKOII, ~ MHKpormpenaparel — «CriepMaro30u/bl  MICKONHMTAIOLIET0», «SHnnexseTka
wiekonuraronero», «Kapuoknnes B KiIeTKaxX KOpellKa JIyKa», MarHWTHas MOJENb-allllIdKaluns «JleneHue KIETKW»,
mozens JJTHK, mozmens MeTadgazHONH XPOMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Jlabopatopnas paGora Ne 3. «HaOmonenme wmuTO3a B KIETKax KOHYMKA KOpeIIKa Jiyka Ha TOTOBBIX
MUKpOIpenapaTax».

Jlaboparopnas pabota Ne 4. «/3yueHne cTpoeHus TIOJIOBBIX KJIETOK Ha FOTOBBIX MUKpOIpenaparax».

Tema 6. HacieACTBEHHOCTh H H3MEHYUBOCTH OPraHU3MOB.



[IpesMeT W 3afauy reHeTUKM. VcTopusi pasBUTHs I'€HETHKM. POib LMTOJIOIMM ¥ SMOPHOJIOTMM B CTAHOBIECHNH
reHeTUKU. BKIam pOCCHICKUX W 3apyOe)KHBIX YYEHBIX B Pa3BUTHE I'eHEeTHKH. MeTo/bl reHeTHKH (ruOpHUI0;I0TUUECKHH,
LUTOTCHETHYECKHH, MOICKYIApHO-reHeTrudecKui). OCHOBHBIE TI'eHETHYECKUe TOHATHs. [eHeTndeckas CHMBO.IMKA,
HCITOJIb3yeMasl B CXeMax CKpelMBaHu.

3aKOHOMEPHOCTH HacjIe/l0BaHMs [IPU3HAKOB, ycTaHOBIeHHbIe | . Menienem. MoHOrMOpHaAHOE CKpellBaHue. 3aKoH
eIMHOOOpasysi rMOPUIOB TepBOro mokoeHus. IIpaBnino nommHuMpoBaHus. 3aKOH pacIIeNIeHus MPU3HAKOB. ['unoresa
yucTOoTh ramert. [loHOe ¥ HEeMOJIHOe TOMUHUPOBaHUE.

JIurnbpuaHOe CKpelMBaHHe. 3aKOH He3aBUCHMOIO HAaclelOBaHMs TpPHU3HAKOB. LIMTOreHEeTHYECKUEe OCHOBbI
AUTMOPUIHOTO CKpellnBaHus. AHamusupyloulee ckperiuBanue. Mcrmonb3oBaHne aHAIM3UPYIOMIETO CKPEIIMBaHUA A
orpeJieJIeHNsI TeHOTHUIIa OCOOH.

ClLienIeHHOE Hacle0BaHue Mpu3HakoB. Padora T. MopraHa 1o CLEIICHHOMY Hacje/oBaHuio reHoB. HapymieHne
CIIETUIEHMS TEHOB B pe3yJ/ibTaTe KPOCCHHIOBEPa.

XpoMOCOMHast TeOPHs HACAEACTBEHHOCTH. | eHETHIECKHE KapThl.

[enHetrka mona. XpPOMOCOMHOE OfpeselieHne Moiga. AYTOCOMbI M IOJOBbIE XPOMOCOMBL. | oMorameTHele H
rereporamMeTHbie opranu3Mbl. Hacnenosanue IpU3HAKOB, CLETIIICHHBIX € MIOJIOM.

I3MeHYMBOCTb. Buapl W3MEHUMBOCTH: HEHACIE[CTBEHHAs M Hacle/CTBeHHas. Poib cpeibl B HEHAC/IEICTBEHHOM
F3MEHUMBOCTH. XapaKTepuCTHKa MOAW(DUKAIMOHHON W3MEHUYMBOCTH. BapHalMOHHBIN psi M BapualMoOHHAsS KpHBasd.
Hopma peakiuu npu3Haka. KonudecTBeHHble M KadeCTBEHHbIC IIPHU3HAKM M HX HOpMa peakiuy. CaoiicTBa
MO (PUKAITMOHHON U3MEHYHMBOCTH.

Hacie IcTBeHHas!, WK TeHOTUITNUEeCKasl, 13MeHUMBOCTh. KoMOUHATHBHAs ©3MEHUMBOCTh. Melo03 1 Mos10Bou mporece
— OCHOBa KOMOWHATHBHOM M3MEHUYMBOCTH. MyTalloHHas u3MeHunBocTh. Kiaccudukanus MyTtalui: TeHHBIE,
XPOMOCOMHEIE, TeHOMHble. YacToTa M HPUYMHBI MyTauui. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTMYECKHX pSIOB B
HacieacTBeHHOM n3Menurnocty H. M. BaBunosa.

BresinepHast HacieICTBEHHOCTh U U3MEHYHBOCTb.

[enertnka yenoBeka. Kapuorui uenoseka. OCHOBHBIE METOBI TCHETHKH YeIOBEKA: TeHEaNOTHICCKIH, OIM3HeIIOBBIH,
[IUTOreHETUYECKUH,  OHOXUMHYECKUHM,  MOJeKyispHO-reHeTudeckuii.  CoBpeMeHHOe  OIpeeJeHHe  [E€HOTHIIA:
[IOJIHOTEHOMHOE CeKBeHMpPOBAHHE, TeHOTUITMPOBaHWE, B TOM umcie ¢ nomompio [IlP-ananusa. HacmencrenHble



32601eBaHMs YeI0BeKa: TeHHble 0OIe3HH, H0Ie3HN ¢ HACTeICTBEHHON MPEeAPacionoKeHHOCThIO, XPOMOCOMHbIE OONE3HH.
ComaThueckne ¥ reHepaTBHple MyTaimu. CTBOJNOBBIE KJICTKH. [IPHHIMIBI 310pOBOro 00pasa JKU3HHM, JHArHOCTUKH,
NpoGUIAKTUKN W J€YeHHUsI FeHeTHIeCKuX 00 1e3Hel. MeAnKo-reHeTHIeCKoe KOHCY IbTHPOBaHHE. 3HayeHue Me/1HIMHCKON
PeHETHKH B IIPeI0TBPALIEHUH ¥ JICUeHUN TeHEeTHUECKUX 3a00/IeBaHIN Ye/IOBeKa.

JlemoHcTpanu:

IToprpetsi: I'. Menzens, T. Mopran, I'. 1e ®pus, C. C. HerBepukos, H. B. Tumodees-Pecorckuii, H. M. Basuinos.

Tabauisl 1 cxeMbl: « MOHOTHOPUIHOE CKPEIIMBAHKE U €r0 IUTONeHETHYEeCKas OCHOBa», «34KOH PAacIICIICHHUs 1 ero
LUTOTeHeTHYeCKash OCHOBa», «3aKOH YMCTOTBI ramer», «JlurubpuaHoe ckpeliuBanney, «LIUTONOrHYECKME OCHOBBI
AUTUOPUIHOIO CKpenuBaHusy, «Mehos», «B3anMonercTBrue ajlleNbHbIX TICHOBY, «['eHeTnueckre KapThl PACTEHUH,
JKMBOTHBIX ¥ UeloBeKay, «l eHeTHKa Ionay, «3aKOHOMEPHOCTH HacieJO0BaHMs, CLEMIEeHHOro ¢ MoNoM», «KaproTHIIbl
JeJOBeKAa M JKHBOTHBIX», «BHABl M3MEHUYMBOCTH», «MoardrKallOHHAs H3MEHYUBOCTH», «Hacnenosanue pesyc-
(bakTopay, «I eHeTHKa IpyIil KpoBu», «MyTalnoHHas U3SMEHIUBOCTH.

O6GopynoBanue:  Mojelu-anuKanuy  «MOHOTHOPHIHOE  CKPEIMBAHUEY, «Henonnoe  TOMUHUPOBAHUEY,
«JlurubpuaHoe ckperuBanue», «llepekpEécT XpoMOCoOM», MUKPOCKOIT ¥ MUKPOTIpEnapaT «JIpozoduna» (Hopma, MyTalnuu
(hOPMBI KPBUTBEB 1 OKPACKH Teua), repoapuii «1 0pox MoceBHON».

JlaGopaTopHblie H IpaKTHYecKue padoThI:

JlabopaTtopras pa6ora Ne 5. «l3ydeHwe pe3ylbTaTOB MOHOTHOPHMIHOIO M JUTHOPUIHOTO CKPELIMBAHUS Y
APO30(QHITBI Ha TOTOBBIX MUKpOIIperiapaTax».

JlaGopatopHas padora Ne 6. «lI3ydeHne MOAMPUKALMOHHON M3MEHYMBOCTH, NOCTPOCHHE BAPHALMOHHOIO psiia 1
BapUALIMOHHOU KPUBOW».

JIaGopaTopHas paborta Ne 7. «AHanu3 MyTauuil y 1po30(uiisl Ha FOTOBBIX MUKPOIPENapaTax.

[pakTryeckas pabora Ne 2. «CocraBieHue 1 aHaIu3 POAOCIOBHBIX YEI0BEKaY.

Tema 7. Cesnexuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Ceslekiusi KaKk HayKa M IpOIECC. 3apoKIeHHe CeleKUUH M aomecTukauus. Ydernne H. M. BaBuioBa o meHTpax
IPOMCXOXKAEHUS W MHOroo0pasus KyIbTYPHBIX pacTeHuil. LIEHTPHl MPOMCXOKIEHUS AOMANIHNX KHBOTHBIX. Copr,
1opo/ia, ITaMM.



CoBpeMeHHBIE METO/bl CeTeKIIMHU. MacCOBbId M WHAMBUIYATbHbIH OTOOPBI B CEJIEKLMUM PACTEHMU U KUBOTHBIX.
OrneHka sKcTepbepa. biHM3KOpOACTBEHHOE CKpellMBaHWe — MHOpUAMHI. YUucras jguHUs. CKpellMBaHWE YKUCTBHIX JTMHHH.
["eteposuc, uam rubpusas cu1a. HepoacTseHHoe ckpelyBanue — aytopuinnr. OrganéHHas rudpuansanns 1 e€ ycrexu.
MCcKyCCTBeHHBIM MyTareHe3 ¥ TMOJyudeHUe TOJUIIOWI0B. JlOCTHIKEHUs CelNeKUMM PAaCTeHHM, JKMBOTHBIX WU
MUKPOOPraHU3MOB.

BHOTEXHOIOr|ST Kak OTpacib IPOM3BOJCTBA. | eHHas WHXKeHepus. DTambl co3nanus pexomOuHaHTHOW JIHK M
TpaHCTeHHBIX OpraHu3mMoB. Kietounas uxxeHepus. Knetounsie KyabTypbl. MHKPOKIOHAIBHOE PAa3MHOXKEHWE PACTEHHH.
KiioHnpoBaHue BBICOKOIPOIYKTHBHBIX CEIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. JKOJOTMYECKHEe M 3THUECKUe [POOJIeMBI.
['MO — reHeTryeckd MOAMGULUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpamuu:

[Toptpetsr: H. M. Basuios, Y. B. Muuypus, I'. JI. Kapnedenko, M. @. IiBaHos.

Tabmuier u cxeMmbl: kapta «lleHTpel NpoMCXOkKIEeHUsT M MHOrooOpasusi KyJIbTYpHBIX pacTeHui», «llopojsl
JOMaIIHUX JKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuit», «Oraanénnas ruOpuausanus», «Padbotsl akagemuka M. O.
NeanoBay,  «llomummonaus», «OObexThl  OMoTexHosorum»,  «Kierounble — KyJbTypbl M KJIOHHPOBaHHEY,
«KoHcTpyupoBaHue v nepeHoC N'eHOB, XPOMOCOM.

OGopy/l0BaHHe: MYJISKH IUIOJOB M KOPHEIUIONOB JHKUX (OPM M KyIbTYpHBIX COPTOB pacTeHMi, repOoapui
«CeIbCKOX035ICTBEHHbIE PACTEHUSY.

JlabopaTopHble H NpaKTHYeCKHUe padoThI:

Okckypeusi « OCHOBHbIE METOABI U JIOCTHKEHHUSI CEJIeKIIMM PACTEHUU U JKUBOTHBIX (HA CEJIEKLHOHHYIO CTaHLHMIO,

IUIEMEHHYIO (DepMy, COPTOUCIBITATETBHBIM yYaCTOK, B TEIJIMYHOE XO3SHCTBO, JIAOOPATOPUIO arpOyHUBEPCUTETA WM

HAY4YHOTO LIEHTPa)».
11 KJIACC

Tema 1. IBorOMOHHAA OHOJIOr .
[IpennochlIku BOZHUKHOBEHHST 3BOIIOLMOHHON TEOPHUH. DBOJIIOLMOHHAS TEOPUs U €€ MeCTO B owosioruu. Biusuue

SBOJIFOLIMOHHOM TEOPHU HA Pa3BUTHUC OMOJIOrMH U APYIrux HayK.



CBUAETENbCTBA ABOMIOLMY. |1a1€OHTOMIOTHYECKUE: TOCISI0BATENBHOCTE HOABICHIS BAAOB B 11aJ1€0HTOJOTHYECKON
NeToMuMCH, Tepexoanble GopMbl. buoreorpa@udeckne: CXOACTBO ¥ pasinIne dayH 1 (GpJI0op MATEPUKOB 1 OCTPOBOB.

DMOPHUOTOrHUECKHe:  CXOACTBA W Pasiuyns SMOPUOHOB  Pa3HBIX  BHIOB  [O3BOHOUYHbIX. CpaBHUTE. 1bHO-
AHATOMHYECKHe: FOMOJIOTHUHBIE, aHAJIOTMYHBIE, PYIMMEHTApHBIC OpraHbl, aTaBU3MbL. MoseKkyisipHO-0MOXUMHUYECKHUE:
CXOCTBO MEXAaHM3MOB HACIeICTBEHHOCTH M OCHOBHBIX META0O0IMYECKMX nyTell y BceX OpraHu3MOB.

Dpomonuonnas teopuss Y. JlapsuHa. IIpeaochbUIKn BOSHUKHOBEHHA JapPBUHI3MA. JIBMKYIIMie CHUJIBI BOJIIOLKH
Bij108 110 JlapBrHy (M30BITOYHOE PA3MHOKEHHE TIPU OTPAHITICHHOCTH peCypCoB, HeoMpeieNéHHas U3MEHIMBOCTh, O0pbOa
34 CyIIeCTBOBAHUE, ECTECTBEHHBIA OTOOD).

Cunretnueckast Teopus 3somonnu (CTD) u e€ OCHOBHBIE MOIOKEHUA.

MukposBosonyst. [1omynsius KaK eAMHALA BUNA 1 SBOJIOLUH.

Jlpmwkympe cuibl  (QakTophl) OBONIOLMM  BUIOB B HPUPOIE. MyTauuoH bl Ipolecc W KOMOMHATUBHAs
M3MEHUMBOCT. 110y ISIIMOHHbIE BOJHBI ¥ Apeid reHoB. M30sius 1 MUTPALIHL.

EcTecTBEHHBIH 0TOOP — HAMPABIAIOLIHiT GaKTOp 5BOJOLUH. POPMbI ECTECTBCHHOTO otoopa.

[IpHCIIOCOOIEHHOCT  OPTAaHMU3MOB  KaK  PesyJbTaT  SBOJIOLMH. [IpyMepbl  NPUCIOCOOIEHUH Y  OPFaHH3MOB.
Apomopho3bl ¥ HAKOATATITALMH.

Buy u Bumoobpaszosanue. Kpurepun suja. OCHOBHbIC (OpMBI BUI000pa30BaHHs: reorpaguyueckoe, SKOMOrHIecKoe.

Makposposorpst.  POpMbI  9BOJIOLUK: dumermdeckas, —JMBEPTeHTHas, KOHBEPreHTHas, — MapajlleIbHasl.
HeobpaTMOCTh 3BOJTFOLUH.

[TpoucxoxkieHrHe OT HECTIELHAIM3MPOBAHHBIX MPE/IKOB. [Iporpeccupyroluasi crienainsaius. AJanTuBHAS Pailatns.

JleMoHCTpAIUH:
Ioprpersr: K. Jlunnei, XK. b. Jlamapk, Y. Jlapsus, B. O. Koganesckuii, K. M. bap, D. 'exxens, @. Mrosep, A. H.

CeBeplOB.

Tabnuuel u cxembl: «Pa3BuThe OpPraHM4ecKkoro Mupa Ha 3emiie», «3apobIN TO3BOHOYHBIX IKUBOTHBIXY,
«ApXeonTepukey, «PopMbl GOPBObI 3a CYIIECTBOBAHHE, «EcrecTBeHHbIN 0T60P», «MHOroo0pasue copToB pacTeHu»,
«Muoroobpasge ~ TOPOI  JKUBOTHbBIX»,  «llomynmsumm, «MyTalMoHHass ~ M3MEHYUBOCTHY, «ApomMop}O3bD»,
«Mnnoananramuny, «O0as aereHepauus, «JIBHKymue CHIbI SBOJIOLUIY, «Kapra-cxema MapumpyTa IyTelIeCTBHs &l



Jlapsunay, «boppba 3a CyLIeCTBOBaHUEY, «IIprcTIOCOOIEHHOCTh OPraHU3MOBY, «eorpaduteckoe BUI000PA30OBAHUCY,
« KOJIOTUUECKOE BUI00OPA30BAHNE.

OGopy0oBaHMe: KOJIEKIUHMs HAaCEKOMBIX C pa3IMUHbIMK THIIAMH OKPAacKH, Habop I.10/10B W CeMsiH, KO.LICKLHA
«IIpEMephl 3aIUTHBIX TPUCTIOCOOICHUH Y KUBOTHEIX), MOACIE «OCHOBHBIE HAIPABJIEHHS IBOIIOLMIY, 00BEMHAs MOZICIB
«CTpoeHue roJ0BHOIO MO3Ia IO3BOHOYHBIXY.

buoreorpaduueckas Kapta MApa, KOJITCKINA «DOpMBI COXPAHHOCTH HCKOMAEMBIX KUBOTHBIX 1 pacTeHni», MOJIeNb
anmmkanust  «llepekp&cT XpOMOCOM», BJIQXKHBIE IPETApaThl «PasBuTre Hacekomoro», «Paspurue JATYLLKH»,
MuKpornpenapar «po3odpuina» (Hopma, MyTaluu (OPMBI KPBLILEB U OKPACKH Tena).

JlabopaTopHbIe H MPAKTHYECKHE PAdOTHI:

JlaGopartophast padoTa Ne 1. «CpaBHEHHME BHIOB ITO MOP(HOTOTNUECKOMY KPUTEPHIO.

JlaGoparopHas paboTa Ne 2. «Ormnucanne IPUCIIOCOOICHHOCTH OpraHu3Ma i €€ OTHOCHTENILHOTO XapaKTepar.

Tema 2. Bo3HHKHOBeHHe H Pa3BUTHE ;KU3HHU Ha 3emile.

JloHay4Hble TPeACTaBIEeHNS O 3aPOXKICHIN KU3HU. Hayunpie THIIOTE3bI BOSHUKHOBEHMS JKI3HH Ha 3emiie: aOUOTreHe3
¥ TaHcIepMusi. XMUMHUYecKas OBOJIOLKS. AGHOTEHHBI CHHTE3 OpraHWyecKWX BEIIeCTB M3  HEOPraHM4ecKHX.
JKCIEPUMEHTATIBHOE MOATBEPKICHNE IMUUECKO sBoMoIMY. HauanbHble 3Tambl OMONOTHIeCKOH SBOJFOLAH. [ unoresa
PHK-mupa. ®opmupoBaHre MEMOPaHHBIX CTPYKTYP H BO3ZHUKHOBEHUE MPOTOKIECTKH. IlepBbie KIETKU W UX SBOJIOLMA.
DopMUPOBAHHE OCHOBHBIX IPYIIIT KUBBIX OPTAHU3MOB.

PasBuTHe XU3HHA Ha 3eMJle 110 3paM U IepruojiaM. Karapxeii. Apxeickas 1 POTEPO30MCKast IPbI. [Taneo3olickas spa
11 e8 Mepuo/Ibl: KeMOPHHCKHUI, OpJIOBUKCKHUM, CUITYPUHCKHI, JIeBOHCKHIA, KAMEHHOYOJIbHBIH, TEPMCKHHL.

Me3zo30iicKas 3pa U eé [epuo/Ibl: TPUACOBbIN, FOPCKHUH, MEIOBOHM.

KaitHo3olickas 3pa U €€ mepuoibl: MAJIeOreHOBBIN, HEOreHOBbIM, AaHTPOTIOI€HOBBIM.

XapaKTepucTHKa KIMMara i reoJJorideCckiX MPOUeCCos. OCHOBHBIE dTAIThl BOJIOLUN PACTUTEIIBHOIO ¥ KUBOTHOI'O
Mupa. ApoMopdo3bl y pacTeHII U KUBOTHBIX. ITosiBieHEe, PAciiBeT U BBIMUPAHUE TPYII XKUBBIX OPIaHA3MOB.

CucTeMa OpraHrudecKoro Mupa Kak OTPaKEHNE SBOJIIOTIHH. OcHOBHBIE CUCTeMaTHIeCKUe TPyIIbl OpraHU3MOB.

BOJIIOIMS YeloBeKa. AHTPOIIOIOTUs KaK Hayka. Passutne IpeCTaBIeHHH O NPOUCXOXKACHUN TEIOBEKA. MeTo1bl
y3ydeHus antpororenesa. CXoACTBa U pa3IUdys HeloBeka 1 sKUBOTHBIX. CUCTEMATHYECKOE ITOJIOKEHHUE HeIOBEeKa.



JlBrokymme cuabl  ((akTophl) aHTPOIOreHesa. HaciiecTBeHHAs M3MEHUMBOCTb U €CTECTBCHHBIM oToop.
O61IecTBeHHbIM 06pa3 KU3HK, H3TOTOBIEHNE OPYAUH TPY/la, MBIILICHNC. PEb.

OCHOBHBIE CTa WM M BETBM JBOIIOLMHU YeI0BEKa: aBCTPATONMTCRH, UesoBek yMelblil, UedoBex MpsMOXOAAMH,
Uenosek HeaHmepTaibckuif, Uenosex pasyMmHbId. Haxo/ku HCKOMACMbBIX OCTaTKOB, BpeMs CyILIECTBOBaHHMs, 00IacTh
pacnpocTpaHeHus, 00bEM roJJOBHOI0 MO3T4, o0pa3 )KM3HHU, OPYIHsL.

Uenopedeckie packl. OCHOBHbIE —OOJBIIME  pacel:  EBPONCOMAHAA (eBpasuiickas), HETpO-aBCTPANOUIHAs
(pKBaTOpHANbHAsA), ~ MOHIOJOUTHAS (a3MaTcKo-aMepHKaHcKas).  depThl [IPUCITIOCOOJIEHHOCTH rpecTaBUTeNeH
YeoBEeUECKHX Pac K yCJIOBUSM CyIIeCTBOBAHUA. EAMHCTBO HEIOBEUCCKIX PaC. KpuTtuka pacusma.

JleMoHCTpaNHU:

[Toprperst: @. Penu, JI. TacTep, A. V. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.

Tabmumel 1 cxembl: «BosuukHOBeHHE CONHEYHOM CHCTEMBDY, «Pa3BUTHE OPraHMuyecKoro Mupa», «PacTurenpHas
KeTkay, <« KuBoTHas KieTka», «lIpoxapuoTnyeckas KICTKa», «CoBpeMeHHast CHucTeMa OPraHuyeCKOro MHpay,
«CpaBHeHMe @HATOMMYECKHX YepT CTpOCHMs HeloBeka U ye10BeKOOOpasHbIX  00e3bsiH», «OCHOBHbIE MeCTa
[aJIEOHTOOTHIECKUX HAXOMOK TPEAKOB COBPEMEHHOI0 HejI0BEKay, «JIpesneiime moan», «peBHUE JTHOTWY, «Ilepseie
COBpEMEHHbIE JIOJIN», «He0BeHecKre pachly.

O6opynosanue: MyJsku «lIponcxoxneHne qeloBexa» (GrOCTBI aBCTPAJIONHUTEKA, [UTEKAHTPONA, HeaHIepTajlbld,
KPOMaHBOHIIA), CJIETKH HIIHA 1300paskeHusi KaMEHHBIX OpYIHH IepBOOBLITHOTO desoBeka (KaMHHU-HOMIEpbI, pyoua,
ckpebiia), FeOXPOHOIOrYeCKast Ta6IMILa, KOJITEKIHs «DOpMBI COXPAHHOCTH HCKOIIAEMbIX JKUBOTHBIX 1 pacTeHUI.

JlaGopaTopHble H PAKTHYIECKHE padoThI:

IIpakTudeckas pabora Ne 1. «3ydeHre HCKOIIaeMbIX OCTATKOB pacTeHMi U KUBOTHBIX B KOJIJIEKIIUAXY .

DKcKypeust «IBOJIOLUS OPraHUIECKOTO MUPa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH HIIN KpaeBe[UeCcKHil My3eid).

Tema 3. Opranu3Mbl H OKpYysKaroasi cpeaa.

Dxojords Kak Hayka. 3alaud U pa3iesibl SKOJOIMH. MeTombl SKOJOIHYECKHX WMCCIe0BaHUM. DKOJIOrHYecKoe
MHUPOBO33pEHIE COBPEMEHHOI'O Y€I0BEKa.

Cpe/ibl OOUTAHMs OPraHu3MOB: BOJIHAs, HA3eMHO-BO3Y ILIHA, MMOYBEHHAasl, BHYTPUOPraHW3MeHHas.

Dxonoruueckue (akrtopbl. Kiaccupuranus —OKOJOIMIECKHX daxTopoB: abUOTHYECKHEe, OHOTHHYECKHE MU
aHTpoIToreHHble. JIeNCTBUE SKOJTOrHIeCKIX (aKTOpOB Ha OPTaHU3MBI.



AbuoTndeckre (HaKTopbl: CBET, TeMIeparypa, BIaXHOCTH. doromeproansM. lIpucnocodnenus OpraHu3MoB K
eHCTBHIO a0HOTHUECKUX (DaKTOPOB. bHOTOTrHIECKNE PUTMBIL.

Buortnueckiie GakTophl. Bii1bl GHOTHIECKHX B3aUMOACHCTBHI: KOHKYPEHILUA, XUIHAYECTBO, CHMOHO3 1 ero (POPMBL.
[TapaszutusM, KOONEpalus, MyTyalusM, KOMMEHCAIM3M (KBApTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M, HEUTPaTU3M.
3HaYeHie GHOTHUEeCKIX B3aUMO IeHCTBHM IS CYIIECTBOBAHNSA OPraH3MOB B IIPHPOAHbIX CO00IIeCTBAX.

DKOMOrMYecKre XapaKTepPUCTHKH Oy siuuk. OCHOBHBIE [10Ka3aTeIM IOy JISHIIA: YUCJIEHHOCTh, [UIOTHOCTD,
POYKAEMOCTD, CMEPTHOCTB, IPUPOCT, MATPALIHSL. JIMHAMMKA YUCICHHOCTH MOIMYJISILIHN 1 €€ PEeryIsiya.

JlemoHcTpanuu:

[Toprpetsi: A. T'ymbompar, K. . Pymbe, D. ['exkeb.

Ta6muubl 1 cxembl: Kapra «lIpupojHble 30HBI 3emiun», «Cpenbl 06UTAHUSI OPraHu3MOBY, «DOTONEPUOAU3MY,
«[TormynsIumy», «3aKOHOMEPHOCTH POCTa YUCIIEHHOCTH TIOMy AN UH(Y30pur-Ty eabkm», «IIHIIeBbIe HETH.

JlaGopaTopHbie U HPAKTHYECKHE PadOThI:

JlaGoparopHas padora Ne 3. «Mopdosorudeckue 0COGEHHOCTH PACTEHHI 13 Pa3HBIX MECT OOUTAHMSAY.

Jlaboparopuas pabora Ne 4. «BiusiHue cBeTa Ha pOCT ¥ pa3sBUTHE HEPEHKOB KoJeycay.

[Tpaxtudeckas padora Ne 2. «[1ogcu€T II0THOCTH [TOMYJIALMH Pa3HBIX BUIOB PACTCHUID. .

Tema 4. CoobuiecTBa H 3K0JI0rH4eCKHe CHCTEMBI.

Coo0IIecTBO OpPraHu3MoB — Ouoneno3. CTPYKTypbl GUOIleH03a; BUJIOBAs, MPOCTPAHCTBEHHAs, TpOQUIecKas
(nuiesasi). Buabi-TOMUHAHTEL. Cgsi3u B OUOIIEHO3E.

JKOJTOTHYECKHe CUCTEMBI (3KocucTeMbI). [loHsTHE 00 dKOCHCTEME U ouoreolieHo3e. @YHKLUMOHAIbHBIE KOMIIOHCHTHI
SKOCHCTEMBI: IPOJIYIIEHTBI, KOHCYMEHTBI, PEAyHCHTBI. KpyrosopoT BelleCTB W IOTOK OSHEPrud B IKOCHUCTEME.
Tpoduueckue (MUILEBbIE) YPOBHU DKOCHCTCMBI. [umessie 1eny u cetd. OCHOBHbIE MMOKA3aTENId SKOCUCTEMbL: buomacca,
IPOIYKIHUs. DKOIOIMIECKUE [TUPAMUBL: TPOAYKIHH, TUCICHHOCTH, ouomacchl. CBOMCTBA DKOCHCTEM: yCTOHYMBOCTD,
camoperyJsius, pasputue. CyKleccus.

[TpUpoIHbIE SKOCUCTEMbI. DKOCUCTEMBI 03EP 1 PEK. JKOCUCTEMA XBOMHOTO WM IAPOKOJIMCTBEHHOIO JIeCa.

AHTpPONOTEHHBIE IKOCUCTEMBL. ATIPOIKOCHCTEMBL. Yp6oskocucTeMbl. bronorndyeckoe U X039HCTBEHHOE 3HAUCHUE
arpodKOCUCTEM U yPOOIKOCUCTEM.

BriopasHoobpasne Kak (akTop yCTOHYUBOCTH SKOCHCTEM. CoxpaHeHHe GUOJIOrHYeCKOT0 pasHoodpasus Ha 3emure.



Vyenne B. U. Bepuaackoro o Ouocdepe. I'paHulbl, COCTaB U CTPYKTypd onochepsl. Kupoe BElIECTBO M €r'0
dynkuun. OcobeHHOCTH OHOCHEPHI KaK F106ANBHON SKOCHCTEMBL. JIMHAMHYecKOoe paBHOBeCHe W oOparHas CBs3b B
ouocphepe.

KpyroBOpOThI BELIECTB U OHOreOXMMUYECKHE LMKIbL 3IEMEHTOB (yriepoma, a3oTa). 30HATBHOCTH OHOCHEpbI.
OcHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B ouochepe 3emiu. AHTPOIOIE€HHbIE H3MCHCHHS B ouocepe. ['1oOanbHbIe SKOJTOTHICCKUE
poOJIEMBEL.

CocyllecTBOBaHKE IPUPOJIBI U YETOBEYECTBA. Coxpanenue OnopasHoodpasust Kak 0CHOBA YCTOHUMBOCTH OMOChEPBL.
OcHOBa paIHOHANEHOrO YIIPABIEHUs NMPUPOIHBIMU PECYpPCaMi ¥ UX UCTIOIL30BAHUC. JlocTvyKeHHs. OMOJIOTHH M OXpaHa
MIPUPOABI.

JleMOHCTpalHHU:

[Toprpets: A. JUx. Tencnu, B. H. Cykaués, B. Y. BepHajickui.

Tabauipl U cxembl: «llumieBble Lenw», «buoueHos: cocTaB U CTPYKTYpay, «IIpuposnbie coodiecTBay, «Llenn
nuTaHusy, «OKOJOrMYeckas nupamuna», «buochepa W MEIOBEKY, «JKocucTeMa  IIAPOKOJUCTBEHHOTO  JIecay,
«IKOCHCTEMa XBOMHOTO ecay, «Broleno3 BogoéMay», «ArpoueHo3», «lIpuMepHbIe aHTPONOICHHRIC BO3JIEHCTBUSA Ha
npUpoy», «BaxHeille HCTOUHUKH 3arPs3HEHMs. BO3yXa M IPyHTOBBIX Bo», «[loua — BakHEHILAs COCTABIAIOIIAS
ouocepb», «DaKkTophl Jerpagalyu  I04BY, «[Taprukosblii  dGdexr», «DaKkTopbl PaJMOAKTUBHOTO  3arPASHEHNIA
6uocheps», «ObLIast cTpykTypa Grocheps», «PacmpocTpanenne KHU3HE B Ouochepe», «O30HOBBII dKpaH Ouochepbl»,
«Kpyrosopot yriepoaa B Ouochepe», «kKpyrosopot asoTa B IPUPOAE.

OGopyoBaHKe: ~MOJe/b-amuKalust  «TunuaHbie GHOLEHO3b», repbapuii  «PacTHTENbHbIE — COODIIECTBAY,
KoJUTeKIAH «BHOIEHO3», «BpenuTent BaKHEeHIINX CeIbCKOXO3THCTBEHHBIX KYIbTYP?, rep6apuu ¥ KOJUIEKLIMK PacTeHUH
M JKMBOTHBIX, [PUHAIEKAME K Pa3HbIM OSKOJIOTMYECKUM IpYNIam  OIHOTO  BHAA, Kpacnass kuura Poccuiickoi
denepalinu, U300paKeHHsI OXPaHAEMBbIX BUI0B pacTeHui U )KUBOTHBIX.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHM: TTPOI'PAMMBI 110 BUOJIOTMM HA bA30BOM VYPOBHE
CPEJIHEI'O OBILLEI'O OBPA3OBAHKIA

Cormacao ®I'OC COO, ycTaHaBIMBaKOTCs TpeOOBaHUS K pe3ybraTaM OCBOCHHS 00yHaloIUMKUCs TTPOrpaMm
CcpejiHero o01Iero 00pa3oBaHus: JTMYHOCTHEIM, METAIPCAMETHBIM 1 IIPEAMETHBIM.

JUYHOCTHBLIE PE3YJbTATBI

B cTpyKType JMYHOCTHBIX Pe3yJbTaTOB OCBOCHMs NpeAMeTa «BHONOrHs) BBIACIEHBI CIEIyIOlIMe COCTaBIAIOIIHIE:
0co3HaHWe  OOYUalOUIMMHCS — DOCCHIICKOM — TPaKAaHCKOM — MACHTMIHOCTM — —  TOTOBHOCTH K caMOpa3BUTHIO,
CAMOCTOATENLHOCTH I CAMOOTIPE IeIeHMIO, HaTudie MOTHBALMM K O0yYeHHIO OMOITOTHH, LEJCHANPABICHHOE pasBHTUE
BHYTPEHHMX YOeKIeHMIl IMYHOCTH HAa OCHOBE KJIFOHEBBIX [leHHOCTeM ¥ MCTOPUYECKUX TPaJMIMU pa3BUTHs
GHOTOrMUECKOTO 3HAHWS, TOTOBHOCTH M CIIOCOOHOCTH O0y4arolMXcs PyKOBOACTBOBATHCA B CBOE JIeSITe/IbHOCTH
[LeHHOCTHO-CMBIC;IOBBIMI YCTAHOBKAMH, IPHCYIIMMH CHCTEME OMOIOrHYeCKOro 06pa3oBaHust, Ha:TMUHe HKOJIOTHIECKOTO
[1paBOCO3HAHMSI, CIIOCOOHOCTH CTABHTH 1eJIU U CTPOUTH KIU3HEHHbIE [LIaHBI.

JIHIHOCTHBIE Pe3yIbTaThl OCBOEHHS Ipeamera «buonorus» 10CTUIratoTes B CIMHCTEE yueGHOl 1 BOCHIUTATE/bHOM
eSITeIBHOCTH B COOTBETCTBMU € TPAJMIHOHHBIMU POCCHHCKMMU  COLMOKYJIBTYPHBIMHU, HCTOPUICCKUMHI ¥ JIyXOBHO-
HPABCTBEHHBIMU [EHHOCTSMH, TIPUHATHIMU B OOLIECTBE TPAaBUIaMy M HOPMAMHU HOBCICHIA U CIIOCOOCTBYIOT MpoLeccaM
CAMOTO3HAHS, CAMOBOCIIUTAHUSA U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3UIMM JIMHHOCTH, NATPHOTHIMA, yBaKEHUS K
3aKoHy M IPABONOPS/IKY, HelIOBEKY TPyJa M CTaplieMy TOKOIEHHIO, B3aMMHOTO yBamCHHIA, GepeKHOro OTHOILEHUS K
KyJIETYPHOMY HACJIEIHIO U TPIMLKASIM MHOTOHAIMOHAIBHOTO Hapo/ia Poccuiickoii dejepalium, pUpo/e U OKPYXKaroLlen
cpere.

JIMYHOCTHBIE Pe3y IbTaThl OCBOCHMS yueGHOro pe/vMeTa «brosorus HOKHbL OTPaKaTh FOTOBHOCTD 1 CII0COOHOCTD
0GY4aloINXCs  PYKOBOJCTBOBATHCS  CPOPMHUPOBAHHON BHYTpeHHEll TMO3MIMeH JIMYHOCTH, CHUCTEMOH IEHHOCTHBIX
OpMEeHTaLWH, MO3UTUBHBIX BHYTPEHHUX YOEXKICHWH, COOTBETCTBYIOIIMX TPajiLHOHHRIM [IEHHOCTSAM POCCUICKOTO
0GIIecTBa, paclINpeHre KU3HEHHOTO OIBITA M ONBITA AEATETLHOCTA B HPOLECCE pealnsatii OCHOBHBIX HAarpaBlIeHNH
BOCITUTATEIHHON JAeATEIHLHOCTH, B TOM YUCIIC B YACTH:



1) rpask1aHCKOI0 BOCIIUTAHUS:

c(hHOPMUPOBAHHOCTH MPAXKIAHCKOM MO3uIMK 00y4alollerocs Kak akKTMBHOIO M OTBETCTBEHHOIO HJICHA POCCUHCKOTO
od1IecTsa;

0CO3HAHWMe CBOMX KOHCTUTYUMOHHBIX TIPaB U 00A3aHHOCTEH, YBAXXECHUE 3aKOHA U ITPABOTIOPSIIKA,

FOTOBHOCTh K COBMECTHOM TBOPYECKOH MesATeIbHOCTH NPU CO3JaHMM YYeOHBIX MPOCKTOB, PEIICHMH y4eOHBIX M
[TO3HABATEIHHBIX 34144, BLITTOJHEHUN OMOJOTMYECKHX SKCIIEPUMEHTOB;

CITOCOOHOCTD OIPEIENSITh COOCTBEHHYIO IO3UIIMIO 10 OTHOLIEHHIO K SBJICHHUIM COBPEMEHHOM KU3HU U OOBSICHSITD e€;

yMeHMe YYUTBIBATH B CBOMX JEHCTBUSX HEOOXOIUMOCTH KOHCTPYKTUBHOTO B3aMMO/IEHCTBUS JIIOJIEH ¢ pasHbIMHU
yOEKAEHUAMHU, KyJIbTYPHBIMU LHEHHOCTSIMU ¥ COLIMATIBHBIM IOJIOKCHUEM;

FOTOBHOCTb K COTPYIHMYECTBY B IIpOIecCe COBMECTHOIO  BBITOJHCHUA y4eOHbIX, IO3HABATEJIbHBIX U
JCCIIeIOBATEIbCKUX 3a/ad, YBaXUTEIBHOIO OTHOIICHMS K MHEHHIO ONIIOHCHTOB NpHU 00CYIK/ICHUHM CIIOPHBIX BOIPOCOB
OMOJIOrHYECKOT0 COIePIKaHusI,

FOTOBHOCTB K I'yMaHUTapHO! ¥ BOJOHTEPCKOM JIESTEIbHOCTH;

2) maTPUOTHYECKOr0 BOCIIUTAHUS:

c(hOPMHPOBAHHOCTS POCCHICKOM TPAKIaHCKON MICHTHIHOCTH, NaTPUOTU3MA, YBAXCHNSA K CBOEMY HAPOLY, qyBCTBa
OTBETCTBEHHOCTH TIepei POJMHOMN, Top/IocTH 3a CBOM Kpait, cBoto PojiuHy, CBOH A3BIK U KYJIBTYpY, IPOLLIOE 1 HACTOSIICE
MHOIOHAI[MOHalIbHOTO Hapoaa Poccun;

[IlEeHHOCTHOE OTHOILIEHHE K IPUPOJAHOMY HACIEIUIO M TMaMsITHHUKAM I[PUPOABI, MOCTHAKCHUAM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAL;

CIIOCOOHOCTH OLIEHMBAThH BKJIAJ POCCHUCKHUX YYEHBIX B CTAHOBJICHME U PasBUTHC OuoJIOruy, MOHUMaHUs 3Ha4YCHUS
GHOJIOIMH B [TO3HAHKMH 3aKOHOB IPUPOJIbI, B KU3HH YEI0BEKa H COBPEMEHHOI0 00IIeCTBA; ,

vzeliHas yOeKIEHHOCTh, TOTOBHOCTD K CITyKeHHIO U 3aluTe OTedecTsa, OTBETCTBEHHOCTD 3a €ro Cynb0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHS:

OCO3HaHMeE AYXOBHBIX [IEHHOCTEH POCCHUCKOTO HapO/a;

c)OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSL, STHIECKOrO MOBEACHNUS;

CIIOCOOHOCTH OIEHMBATh CUTYyallMIO W MPUHUMATh OCO3HAHHBIE pELIeHHs, OPWEHTHPYSCh Ha  MOpPalbHO-
HpPaBCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HAHME JIHYHOTO BKJIAAa B IOCTPOEHHE YCTOHIHBOr0 Oy AyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POIMTEISIM, CO3[IaHHMIO CeMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHS LEHHOCTEH
ceMeliHO KM3HHU B COOTBETCTBUHU C TPAJAULUUAMU HAPO10B Poccuu;

4) 5¢TeTHYECKOr0 BOCITUTAHUSA:

SCTETHUECKOE OTHOIIEHHE K MUDY, BKJIFOUAsi 3CTETUKY ObITa, HAYUHOIO M TEXHMHUECKOTO TBOpYECTBA, CIIOpTa, TPY/Ia,
00IIIeCTBEHHBIX OTHOLLIECHUH;

HOHMMAHNE SMOIMOHATLHOTO BO3AEHCTBHS AKUBOK IPUPOJIBI ¥ €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHWIO B Da3sHBIX BHIAX MCKyCCTBa, CTPEMJICHHC ITPOSIBIISATh KayecTBa TBOPUYECKOU
JAYHOCTH;

5) pusuueckoro BocnuTaHust, PopMUpOBaHUs Ky/ILTYPBI 3/10POBbS1 U SMOUHOHAILHOIO 01aronoyyus:

MOHMMAaHWE WU peanusanus 310pOoBOro M Oe3omacHOro obOpasa JKH3HM (3/10pOBO€  IHUTAHME, coOJroieHne
TUTMEHUYECKUX IIPaBUII U HOPM, cOaTaHCUPOBAHHBII PEKUM 3aHATUH WU OT/bIXa, Pery/iapHas dbu3uyecKask akTUBHOCTB ),
GepesKHOro, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOLICHMA K cOOCTBEHHOMY (DU3UUECKOMY M IICUXMIECKOMY 310POBBIO;

[MOHUMAHME IIEHHOCTH IPaBWJ HMHIMBHIAYAJIBHOIO H KOJJICKTHUBHOTO 6e30MacHOro TMOBEAEHUs B CHUTyalMsX,
yIrPOKAIOLIUX 370POBbIO 1 JKU3HU JTFOIEN;

OCO3HAHMeE TOCIeCTBUN U HEPUATHUS BPEIAHBIX TIPHUBbIYEK (ymorpebiieHus ankorois, HApKOTHKOB, KypeHHUs);

6) TPYAOBOr0O BOCMHUTAHUS:

FOTOBHOCTH K TPY/Y, OCO3HaHHE 1IEHHOCTH MacTepCTEa, TPYIOJIFOOKE;

FOTOBHOCTb K aKTMBHOH [I€sTECJIbHOCTH TeXHOJOTHYeCKOW M COIMaIbHOM HalpaBJIEHHOCTH, CIIOCOOHOCTD
MHUIHAPOBATH, IIAHUPOBATH U CAMOCTOATEILHO BBITIOIHATE TAKyO JIesITeJIbHOCTD;

MHTEpec K pasimdHbIM cdhepam npo(ecCHOHANBHOM JIESTENBHOCTH, YMCHHE COBEPIIATH OCO3HAHHBIN BLIOOP OymyLIEen
npodeccuu U peanru3oBbiBaTh cOOCTBEHHBIC )KU3HEHHbIC TIIAHBI,

FOTOBHOCTB 1 CIIOCOOHOCTB K 00Pa30BaHMIO ¥ caMO00pa30BaHUIO Ha IPOTAKECHAN BCEU KU3HU,

7) 3K0JIOTH4€CKOro BOCIUTAHMST:

3KOJIOFMYECKH 1[€7eC000pa3HOe OTHOIIEHHE K IIPUPOJIE KAK HCTOUHMKY JKU3HH Ha 3emIie, OCHOBE €€ CylIeCTBOBAHNS,

[IOBBIILICHAE YPOBHS SKOIOIMYECKON KYyJIBTYPBI: npuobpeTeHre OIbITa IUIAHMPOBAHMS TIOCTYIKOB H OLICHKU HX

BO3MOIKHBIX TIOCJIEICTBUM JUIST OKPY’KAKOIIEH CPEIbI;



OCO3HAHME IT100aIBHOTO XapakTepa SKOJIOrHYeCcKUX PoOJIeM U ITyTel WX PelIeHNS;

CIIOCOBGHOCTH UCTIONB30BaTh IPHOBpeTaeMble MPU U3yYeHMH OMONOTHH 3HAHWS M YMEHHs TNPH PELICHHH NpodJiem,
CBSI3AHHBIX C PAllHOHAIBHBIM IPUPOIOIOIB30BaHHeM (COOMOICHIE TTPABUI [TOBEJICHUA B IIPUPO/Ie, HAIPABICHHBIX HA
COXpaHeHHe PaBHOBECHS B 9KOCHCTEMAX, OXPaHy BUJIOB, 9KOCHCTEM, OHOChEpE!);

AKTHBHOE HENpUATHE ASHCTBHN, MPUHOCSLIMX BPel OKPYKAIOIIEH MPUPOJHON Cpelle, yMeHKe MPOTrHO3HMPOBATh
HeO6IaroIpPHATHBIE SKOJOIUYECKHE MOCTICACTBHUS TPEANPUHUMAEMbIX THCTBHI 1 NPEI0TBPAIaTh KX;

HaJMUUe PAa3BUTOrO 3KOIOTHYECKOTO MBIILIEHHUS, SKOJIOTHYECKON KYIBTYpBI, OMNbITa AEATEC/TbHOCTH HKOJIOTHUECKON
HAIPABIGHHOCTH, YMEHHMs PYKOBOJCTBOBATHCA MMM B I103HABATEIbHOW, KOMMYHHUKATHBHOH H COLIMAJIbHOM TPaKTHKE,
FOTOBHOCTH K YHACTHIO B TIPAKTUYECKON ASSITEIbHOCTH DKOJIOTHYCCKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH 1 OOIIECTBEHHOM
IIPAKTHKK, OCHOBAHHOIO Ha JHAIOre KyJIbTYp, CHOCOOCTBYIOLIET0 OCO3HAHHIO CBOEIO MECTA B MOJIUKYIETYPHOM MUPE;

COBEpIICHCTBOBAHME SA3BIKOBOH M UHTAaTeIbCKOH KyJbTYPhI KaK CPEACTBA B3aMMOIEHCTBUS MENKIY JIOABMH M
MMO3HAHUS MUPA;

MTOHMMAaHHEe CreUGUKE OUONOTUKM KaK HAyKH, OCO3HAHHUs e€ poiu B (pOPMUPOBAHMU PALMOHATLHOrO HAydHOIO
MBIIIJIEHUS, CO3JaHUM II€JOCTHOIO TPEJCTaBIeHUss 00 OKpYXKarolleM MHpe Kak O €JAMHCTBE IPUPOJbI, Hel0BCKa H
00IIIecTBa, B TO3HAHMU IPUPOIHBIX 3aKOHOMEPHOCTEH 1 pelIeHny IpodIieM COXpaHeHMs IPUPOHOIO PABHOBECH S,

yOEKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUTS COBPEMEHHOH HMBHIM3ALMK: 00CCTIeUEH sl HOBOTO YPOBHS PasBUTHA
MEIUIMHbI, CO3/aHMe TEPCIeKTUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX —pelliaTh PECypCHbIC MPOOIEMbl  PA3BUTHSL
yeJJOBEYECTBa, [IONCKA ITyTel BBIXOIAa U3 II00AIBHBIX 9KOJOTHYECKUX NPpo0ieM 1 odecredeHus nepexoa K YCTOHUUBOMY
PA3BUTHIO, PALMOHATBHOMY HCIIOIb30BAHMIO IPUPOJIHBIX PECYPCOB 1 (POPMUPOBAHUIO HOBBIX CTAH/AAPTOB KU3HM;

3aMHTEPECOBAHHOCT B MOJYYeHUH OMOJIOIMYECKMX 3HAHMI B LEJIsAX MOBbIILIEHHs OOIICH KyJbTypbl, ECTECTBCHHO-
HAay4HOM TI'PaMOTHOCTH, KaK COCTABHOM 4YacTH (yHKIHOHAIbHOM TI'PaMOTHOCTH oOyuaronuxcsi, (HopMUpyeMON IpU

H3y4eHUU OUOJIOrUY;
OHMMaHKe CYIIHOCTH METOJOB TO3HAHMs, MCIOIb3YyeMbIX B €CTECTBEHHbIX HAyKax, CIOCOOHOCTH HMCHOJIBb30BaTh

I10JIy4yaeMbI€ 3HAHUWS Ul aHaJlu3a U OOBSCHEHUS SIBICHUU OKpYyKaromero Mupa Hu IIPONCXOAAIIHUX B HEM H3M€HCHHI>1,



yMeHHe jelaTh 000CHOBAHHBIE 3AKIIOHUCHMA Ha OCHOBE HAYYHBIX (DAKTOB ¥ MMEIOLIMXCs JaHHBIX C HEJIbIO 1Oy YEHUS
JIOCTOBEPHbBIX BLIBOJOB;

CIIOCOOHOCTD CaMOCTOSITEIbHO MCITO1b30BaTh OuoOJ0TMYecKUe 3HAHMs U8 pelieHns npoGieM B pealbHbIX
JKU3HEHHBIX CUTYalUAX; ’

OCO3HAHMe LIEHHOCTH Hay4HOM JesTeIbHOCTH, TFOTOBHOCTH OCYILIECTBIISATh TPOCKTHYIO U HCCIIeI0BATENIbCKYIO
e TeTbHOCTD MHAMBHUTYaIbHO U B TPYIIIIC,

FOTOBHOCTH U CITOCOOHOCTBH K HENPEPHhIBHOMY 0Gpa3zoBaHMIo X CaMOOOPa30BaHMIO, K aKTHBHOMY MOJIy4eHHIO HOBBIX

3HAHUM 110 OMOJIOTUH B COOTBETCTBUHU C JKHM3HCHHBIMHA HOTp€6HOCT${MI/I.

METAHOPEIMETHBIE PE3VYJBTATDI

MertanpeAMeTHbIE ~PE3yJbTaThl  OCBOCHUA y4eOHOro mnpeamMeTa «Buoorusy  BKJIKOYAIOT: 3HAYUMMBIC  JUIA
(GopMupOBaHUsi MHPOBO33PECHUA 00yJaroIUXCs  MEXAMCUUIINHAPHBIC (MeKIpeIMETHbIe) 0OLIeHay HbIe  [OHITHA,
OTpakarolye eJI0CTHOCTD Hay4YHOM KapTHHbI MUpa 1 crielu(GUKy METOJ0B MO3HAHHUS, MCIO/Ib3YEMBIX B ecTeCTBEHHBIX
Haykax (BELIeCTBO, JHEPIus, ABJICHUE, MPOLECe, cucTeMa, HayuHbId (axT, IPUHLMIIL, THIOTE3E, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, MCCIICI0BaHHUE, HaOIIOJIcHUE, H3MEpEHHe, OKCIECPUMEHT | Ipyr¥x), yHHBEpCaIbHbIC yuebHble [EHCTBUSA
(ro3HaBatesibHbIE, ~ KOMMYHHUKATHBHBIC, peryJIsATHBHbIE), — 00ECTIeUMBAIOIINE GopMupoBaHHUe (yHKIOHATLHOI
rpaMOTHOCTH H COLMANBHOIM KOMIETEHIIMH 00yJaroluXcs, CIIOCOGHOCTh OOYUAIOIIMXCsl MCIOMBb30BaTh OCBOCHHDIC
MEXIHCLMAILTMHAPHBIE, MUPOBO33peHYECKHE SHAHMI M yHUBepCallbHbIE y1COHBIE JeifcTBHs B TO3HABATEJIBHOM U
coIMaabHOU IIPAKTUKE.

‘Mertanpe/MeTHbIE Pe3YJIbTaThl OCBOCHH [IpOrpaMMBbI CPEHETO 00111ero 00pa30BaHus JIOJKHBI OTPaKATh:

Osaagenne yimsepca.nbﬂbmu yueOHBbIMU M03HABATEIbHBIMH NEeHCTBUSIMHU: |

1) 6a30oBble JJOTHYECKHE aerdcTBHsL:

CAMOCTOSTENIBHO (POPMYIINPOBATH U aKTyaIM3upoBath poGeMy, paccMaTpuBaTh €€ BCECTOPOHHE,

HCIIONb30BATh TIPM OCBOCHMM —3HAHWH NpUEMBI  JIOTMYECKOTO  MBILUICHHS (aHanu3a, CUHTe3a, CpaBHCHMA,
knaccuduKanuy, 00OOIIEH S ), PaCKpbIBATh CMBICT 6HOOrHUECKIX TIOHATHH (BBIICIATH MX XapaKTCpHbIC MpU3HAKH,
yCTaHABIMBATh CBS3U C IPYTUMH MIOHSATUSIMA);



ompeaeNsATh LeNu JeATebHOCTH, 3a/aBas napamMeTpbl ¥ KpUTEpUH MX AOCTHIHKEHHA, COOTHOCHUTDH pe3y1bTaThl
e TENBHOCTH C TIOCTaBJICHHBIMU HeJIAMH,

HCO1b30BATE OMOJTOTMYECKUE TOHATHSL AT oG bsicHennst QaKTOB 1 sIBICHUH KNUBOH IPUPOABL

CTPOWTH JOTMYECKHE PacCykaeHNA (MHIyKTUBHBIE, ISTYKTUBHBIC, IO QHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH U
IPOTHBOPEUMS B PACCMATPUBACMbIX SBJTEHUsX, (POPMYJIHPOBATH BBIBO/BI U 3aKIIHOUCHNMS,

PUMEHSTh CXEMHO-MOJIEIbHBIC CPE/ICTBA IS pejICTaBlIeHus CyLIECTBCHHBIX CBsI3eil M OTHOIICHWM B M3YdacMbIX
OGUOJOTMUECKUX OOBEeKTaxX, a TaKXKe IPOTUBOPEUMH PasHOro PoOAa, BLISIBICHHBIX B PA3IMUHBIX HMH(OPMAIMOHHBIX

HUCTOYHUKAX,
pa3pa6aTHBaTb IUIaH peIeHusA HpO6H€MBI C }”{éTOM aHaIn3a MMCIOIIMXCAH MaTepruaIbHbIX 1 HeMaTepHuallbHbIX

pecypcoB;

BHOCHUTb KOPPEKTHUBBI B JEATCILHOCTD, OlleHMBATh COOTBETCTBHME pE3yJbTaTOB  LEILIM, OlleHUBaTh PUCKHU
[IOCJIeICTBUN AEATEIbHOCTH,

KOOPAMHUPOBATH M BBIMOJIHATDH paboTy B YCIOBHSX peajbHOIo, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBATH KPEATHBHOE MBILIICHNE Ip¥ pellieHny )KU3HEHHBIX poOIEM.

2) 6a30Bble HCCIIEI0BATEILCKHE NercTBUA:

BIaJEeTh HaBBIKaAMH yqe6Ho—HccnenOBaTenLCKoﬁ 1 TIPOSKTHON JIeSITEIbHOCTH, HABBbIKAMM pa3perieHus npodiem,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K caMOCTOSATETHPHOMY TMOMCKY METOJ0B PCLICHHUS npaKTUYeCKUX 3ajaad, IPUMEHEHUIO
pa3MuHBIX METOJIOB MO3HAHUS,

WCIIONb30BaTh  pa3lIMYHbIe  BUJIBI esTeNbHOCTH 10 MOJIy4CHHUIO HOBOTO 3HAHWS, €ro HWHTEepHIpeTalnH,
npeoOpa30BaHUIO. U MPUMCHECHUIO B yueOHBIX CHTyalusaX, B TOM GUCIIE IpY CO3/IaHUU y4eOHBIX. U COLMANBHBIX MPOEKTOB;

dhopMupoBaTH Hay4HBI} TUII MBILLITIEHUS, BIA1CTH Hay4HON TEPMHUHOJIOTHEH, KIIFOUEBLIMU [MOHSITUSIMU 1 METOJIaMU;

CTaBUTHL U (HOPMYIUPOBATH coOCTBEHHBIE 3aa4H B 06pa30BaTean0ﬁ JESITeIBHOCTH 1 KM3HEHHBIX CUTYaLHAX,

BBISIBIISITH TPUUHMHHO-CJIEICTBEHHBIC CBA3H 1 aKTyal3upoBaTh 3a1ady, BbIABUTATE rumnoTesy e€ peleHus, HaxoAuTh
apryMeHTBI JUIs TOKa3aTesbCTBa CBOMX YTBEPXKICHHUH, 3a1aBaTh [IApaMeTpPhI 1 KPUTEPUHN PEIICHHUS,

aHaIM3MPOBATh ITOJyYeHHBIE B XOIEC pellieHys 3a1adul pe3ybTarhbl, KPUTHYECKM OLCHMBATH UX JTIOCTOBEPHOCTb,
[IPOTHO3MPOBATH M3MEHEHUE B HOBBIX YCJIOBHSIX;



JlaBaTh OLICHKY HOBBIM CHUTYAIIMSIM, OLIEHUBATH IPUOOPETEHHBIMN OIBIT;

OCYIIECTBIISIT I[eJeHaNPABIEHHbBIN MOKUCK epeHoca CPEJICTB U CrIocoOOB 1eMCTBHUS B TPOPECCUOHATIBHYIO CPENY;

yMeTh [1€pEHOCUTD 3HaHHs B TO3HABATE. 1bHYI0 U IIPAKTHHCCKYIO 001aCTH JKHU3HE 1A TEIBHOCTH;

yMeTh HHTErPUPOBATh 3HAHMS U3 PA3HBIX [TPEIMETHBIX 001acTel;

BBIIBUIATh HOBBIE WM, IpeajaraTb OpUIMHAIbHbIC TOAXOAbl M PEHICHHUS, CTaBUTh mpobsieMbl U 3ajadyw,
JIOIyCKaroIne aJbTePHaTHBHbIC PEIICHNUS.

3) pabora ¢ nundopmanuein:

OPUEHTHUPOBATLCS B PA3IMUHBIX HMCTOUHMKAX HHQOpPMALUU (Texcte yueOHOrO M0COOMS, HAYYHO-NOINYIIPHOU
TUTepaType, OMOJOIMYECKHX CI0BapsX M CIPaBOYHMKAX, KOMITBIOTEPHBIX 0aszax jaHHBIX, B IHTepHeTe), aHaIUu3UpOBaTh
MHQOPMAIIMIO  PA3IMYHBIX BUAOB W (OpM  HPEACTaBlIeHMs, KPUTHHCCKH  OLCHHMBATH e€ JIOCTOBEPHOCTL M
HEITPOTUBOPEYMBOCTD;

GopMyIMpOBaTh 3aPOCkl ¥ MPUMEHSTH PasIniHbIe METO/BI IIPU MOHUCKE 1 0TOOpe GHOIOrHYecKol uHpopmaluy,
HEOOXOUMOI [UIs BBITTOTHEHUs yu4eOHbIX 3a/1ad;

IPHOOPETATH OTIBIT UCIIOIB30BaHMS HH(OPMALMOHHO-KOMMY HUKATHBHBIX TEeXHOJIOI'MH, COBEPILIEHCTBOBAThH KYIbTYPY
AKTHUBHOTO UCIIOJIE30BAHUS Pa3IMYHBIX ITOMCKOBBIX CUCTEM;

CAMOCTOSITEIHHO BBIOHPATh ONTHUMAIBHYIO (JOPMy HpeCTaBlIeHus GHONOrnYECKOn uHpopMalyK (CXeMbl, TpapuKH,
JHarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

MCIIOJB30BaTh HAYUHBINH S3bIK B KadecTBe CpPeAcTBa mpu pabore ¢ OMOJI0rMYEeCKOM WH(pOPMaLUen: MPUMEHSThH
XUMUYecKre, PU3NUecKUe U MaTeMaTHIeCKUe 3HAKH U CUMBOIIBL, (DOPMYJIBI, ab0peBUaTypy, HOMEHKJIATypY, UCII0/Ib30BaTh
1 TIpe0Opa3oBBIBATE 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIHOCTH;

BJaZeTh HABBIKAMH PACTIO3HABAHMS U 3aLLUTHI HHPOPMAIuK, HHYOPMAIMOHHOH 0€301acHOCTH JINYHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHbIMH KOMMYHHKATHBHBIMH [eHCTBHSIMH:

1) obmeHue:

OCYILECTBIATh KOMMYHHKAIL[MM BO BCeX cdepax XU3HM, aKTUBHO ydacTBOBAaThb B JAMAIOre MM JUCKYCCUU TI0
CYILIecTBY OOCYXkKIaeMo# TeMbl (YMEHHE 3ajaBaTh BOMPOCHI, BBICKA3BIBATH CYHKJICHHMS OTHOCHTEILHO BBITIOJTHEHUS
npeaIaraeMoi 3a1a4y, yYUThIBATH HHTEPECHl U COrNIACOBAHHOCTD [O3MLKIL APYTHX YUACTHUKOB JIHANIOra Wi JIMCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpeacTBa OOILEHMs, ITOHMMAaTh 3HA4Y€HHe COIMAIbHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHHS KOHMIMKTHBIX CUTYaIIMH, YMETh CMATr4aTh KOH(MIUKTBI U BECTH [1€PETOBOPHI;

BJAJ€Th Pa3IMyYHBIMU CrIoco0aMy OOlLeHUs U B3aMMOAEHCTBUS, [IOHMMATh HAaMEpPEHUs JIPYTHX THOJACH, MPOsBIsTh
YB&KUTEILHOE OTHOIICHHE K COOSCeTHNUKY U B KOPPEKTHON (opMe GopMyIupOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOX TOUKY 3PEHMS C UCIIOTIB30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) coBMecTHasl 1esITeJIbHOCTD:

[TOHUMAaTh ¥ HMCIIOJIL30BaTh MPEUMYIIIECTBA KOMAH/HONH ¥ WHAWBUIYaIbHOM padOThl IPU pEIIEHUH OMOJOTHYEeCKON
npoGsieMbl, 00OCHOBBIBATH HEOOXOIMMOCTh MPUMEHEHMs TPYNIOBLIX (OPM B3aMMOIEHCTBUS MPU PILICHUH yaeOHOH
3a7a4H;

BLIOMPATh TEMATHKY U METOJIbI COBMECTHBIX AEUCTBUI ¢ yUETOM OOLIMX MHTEPECOB U BO3ZMOXKHOCTEH KaKA0T0 YIeHa
KOJIJIEKTUBA;

NPUHUMATD 1EJIU COBMECTHOHN eSTe/IbHOCTH, OPraHW30BBIBATh U KOOPAMHMPOBAThH AEUCTBUS MO €€ NOCTHKEHHMIO:
COCTaBJATh IJIaH AEHCTBMU, paclpeelsiTh POMH C Y4ETOM MHEHHH ydacTHHMKOB, 00CYXkJIaTh pe3ybTaThl COBMECTHOH
paboThI;

OlIeHMBATh KAUeCTBO CBOETO BKJIAJa M KaXJOTO y4acTHMKA KOMAaH/Ibl B OOINMN pe3yibTaT IO pa3pabOTaHHbLIM
KPUTEPUSIM;

npejaraTh HOBBIE TPOEKTHI, OIIEHUBATH HJIeH C MO3ULUKY HOBU3HBI, ODUTHHAIIBHOCTH, IIPAKTUIECKON 3HAYUMOCTH;

OCYIIIECTBIISITh TTO3UTHUBHOE CTpATernyeckoe IIOBEJAEHHE B DPa3IMYHBIX CHUTYyallUsX, MPOSBISATH TBOPYECTBO U
BOOOpakeHne, ObITh UHULIUATUBHBIM.

OsBJ1aieHne YHUBepCAJbHbIMU Pery/JIsiTHBHBIMH 1eHiCTBHSIMU

1) camoopranusauus: _, _

UCITOJIB30BATh OUOIOrMUECKHe 3HAHUs IS BBISIBJIEHUS [IPOOJIEM M UX PEIICHHS B )KU3HEHHBIX U YUeOHbBIX CUTYallUsX;

BLIOMpATh HA OCHOBE OHMOJOTMYECKNX 3HAHUM LieJIeBble ¥ CMBICJIOBbIE YCTAHOBKHM B CBOMX JICHCTBHSIX U MOCTYIIKaX I10
OTHOILEHHUIO K YKUBOU MPUPO/JIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIESITEIbHOCTb, BISBIATH IPOONEMBI, CTaBUTh U (POPMYJIHPOBATH
cOoOCTBEHHBIE 3a/Ia41 B 00pa30BaTEIbHON AESITEIbHOCTH U KU3HEHHBIX CUTYaLIUsIX;



CAMOCTOSTEIbHO COCTABIATh [1aH peLIeHus IIPoOTeMbl ¢ y4ETOM HMMVEIOLIMXCS PECcypCoB, COOCTBEHHbIX
BO3MOIKHOCTEH U MPEAIIOYTEHUN:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM;

PACIIMPSATH PAMKH yd4eGHOr0 IpeIMeTa Ha OCHOBE JTMYHBIX IPEANIOYTEeHUH;

jlelaTh OCO3HAHHBIH BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OIIeHUBATh MTPUOOPETEHHBIN OITBIT; /

CrI0cOOCTBOBATL (DOPMUPOBAHUIO U NPOSIBIECHUIO MIMPOKON 3PYIULIMU B Pa3HBIX 00JiacTsIX 3HaHWN, MOCTOSHHO
MOBBIILIATE CBOM 00pa3oBaTeIbHBIN U KyJIETYPHBIA YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYAallMsM, BHOCUTb KOPPEKTHBBI B [eSTCIPHOCTh, OLUEHUBATE COOTBETCTBUE PE3yJbTATOB
LeJIsIM;

BIA/eTh HABBIKAMHK IO3HABATEIBHONM peduieKcny KaKk OCO3HAHMs COBEpIIAEMbIX JACHCTBMH U MBICTUTE/IBHBIX
TIPOLIECCOB, MX PE3yJIbTATOB M OCHOBAHMUM, MCIIOIb30BaTh NPUEMBI pedIeKCHH JUlsl OLIEHKN CHUTYallUH, BbIOOpa BEPHOTO
peleHus;

yMeTh OIIeHHWBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEHICHHUS 110 UX CHHKEHHUIO;

[PUHKMMATh MOTHBBI M @pIyMEHTBI JAPYTUX MPU aHAIU3€ PE3yIbTaTOB ACATe/ILHOCTH,

3) npuHsiTHE ce0s U APYTrHX:

IPUHUMATE ce0sl, IOHUMAas CBOW HEJIOCTATKU U JIOCTOMHCTBA,

PUHMMATH MOTHBBI U @pIyMEHThI JAPYTUX IIPU aHAIKU3€ PE3yIbTaTOB ACATEILHOCTH,

NPU3HABATh CBOE TIPABO U IIPABO JAPYTUX Ha OLIHOKH;

pa3BUBATh CIIOCOOHOCTh IOHMMATh MUP C TIO3ULIMKU APYTOro YeI0BeKa.

NPEAMETHBIE PE3YJIbTATDI

[IpeaMeTHEIE pe3y IbTaThl ocBoeHus mporpammbl COO 1o 6uonoruyu Ha 0a30BOM YPOBHE BKJIIOYAIOT crienu(uuecKue
s ydeGHOro mnpeaMera «buosorusy HaydHbIC 3HAHMA, yMEHHS U criocoOBbl EeWCTBHM O OCBOEHUIO, MHTEPIIpETalluu 1
IpeoOpPa3OBAHUIO 3HAHUM, BUJBI JEATENbHOCTH O NONYYEHHIO HOBOTO 3HAHUS M NMPUMEHCHHIO 3HAHUW B Pa3IMYHBIX



yueGHBIX CUTYALUsIX, 4 TAK/KE B PEATbHBIX /KU3HEHHBIX CUTYalUsX, CBA3aHHbIX ¢ OHOOruei. B nporpamMmme npejimMeTHbIe
pe3yJIbTaThl TPEICTABICHBI 110 roaM 00yUeHHUs.

IIpe 1MeTHBIE Pe3yIbTaThl OCBOCHHUS yueOHOro npeamera «buoaorus» ¢ 10 Kiacce 101AHbL OTPAXKAT:

chOPMUPOBAHHOCTh 3HAHWH O MecTe M POJM OMOJOrMM B CHCTEMe HAy4HOTO 3HaHMs ECTECTBEHHbIX HayK, B
(hOPMHPOBAHUU COBPEMEHHOI eCTECTBEHHO-HAYIHON KapTHHBI MUPa M HAY4HOIrO MUPOBO33PEHHUS, O BKIA/Ie POCCHUUCKUX U
3apyOEKHBIX YUEHBIX-OMONIOrOB B Pa3BUTHE OHONOTMHM, (QYHKIMOHAIBHON IPAMOTHOCTH 4EIOBEKA JUIs PCLICHHHA
YKU3HEHHBIX 3a/1a4;

yMeHMe PaCKphIBaTh COJICpKaHUe OMOJOrMYECKMX TEPMHMHOB M MOHATHH: KU3Hb, KIE€TKa, OPraHu3M, MeTab0JIM3M
(0OMeH BellecTB M IpeBpalleHre DHEPIH), TOMeocTas (CaMOoperyJislus), ypOBHEBas OpraHM3alus JKUBBIX CHCTEM,
CaMOBOCIIPOM3BeieH e (PENpPOIyKIIHs), HACIEACTBEHHOCTh, H3MEHUMUBOCTh, POCT U PA3BUTHE,

yMEHHE W3JaraTh OHOJOrMYEcKHe TeOopuM (KJIETOYHas, XpOMOCOMHAs, MyTallMOHHas, LEHTpaibHas 10rMa
MoJIeKynspHoii 6uosnorun), 3akousl (I'. Menzaens, T. Moprana, H. M. Basuiiosa) n yuenns (o HeHTpax MHOTr000pa3us u
IPOMCXOKIEHHs KyJIbTypHbIX pactenuid H. M. Basunosa), onpe/ensTs rpaHuLibl KX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMeHHUe BJIajIeTh METOIaM K HaydHOT0 MO3HaHUs B OMOJIOrHK: HAOJIIO/ICHNE 1 OIIMCAHHUE KUBbIX CHCTEM, [TPOLIECCOB 1
SIBIIEHMH, Opranu3alys | IpOoBe/IeHue OHOIOrHYeCcKOro SKCIIEPUMEHTA, BBIIBUKEHNE I'MIIOTE3b], BRIABICHHE 3aBUCMOCTH
MeXJly HCCIe/lyeMbIMH BEJIMYMHAMU, OODBSCHEHME MOJyYEeHHbBIX pPE3yJIbTaToB, HMCIOJIb30BAHHBIX HAYYHbIX MOHSITUH,
TEOpUii U 3aKOHOB, YMEHHE AeIaTh BbIBOJbLI HA OCHOBAHUH I10JYUCHHBIX PE3YJILTaTOB;

yMeHME BBIIEIATh CYLIECTBEHHBIE NPHU3HAKA BUPYCOB, KICTOK IPOKAPHOT M DYKapuoOT, OJHOKJICTOYHBIX M
MHOTOKJIETOUHBIX OpPraHM3MOB, OCOOCHHOCTM IIPOLIECCOB: OOMEHA BELIECTB W IPEBpAlleHUs OSHEpPrun B KICTKC,
QOTOCHHTe3a, IJIACTHYECKOrO M 9SHEPreTHYeckoro oOMeHa, XeMOCHHTe3a, MHTO33, MeH03a, OIUIOJ0TBOPCHUS,
Pa3MHOKEHHS, HHIMBHIYaIbHOIO Pa3BUTUs OPraHu3Ma (OHTOreHE3);

yMEHHE MPUMEHATh MOJydeHHble 3HAHHS U 00BACHEHMs OMOJIOTMYECKMX [POLECCOB M SIBICHUHM, JUIs IPUHATHS
IPAKTHYECKUX pelleHUH B MOBCEIHEBHOI JKM3HM C LeNbI0 O0eCreveHus] 0e30MacHOCTH CBOETO 3/I0POBbs U 310POBbs
OKPYIKaIOIIUX JIOMeH, COOIONEHHs HOPM TI'DaMOTHOTO TIOBEJIEHHs B OKDYIKaroLledl MPUPOIHOH cpejle, MOHMMaHHC
HEOOXOAMMOCTH HMCITOJIB30BAHUS  JOCTIKEHUNM COBpeMeHHOW OHOIoruu W OWOTEXHOJIOTHM IS  PpalMOHAIBLHOIO

NPHUPOAOIIOJIb30BAHUS,



yMeHHMe pelaTh SJeMEHTapHbIE IeHEeTHYeCKHe 3ajadu Ha MOHO- H JAUTHOpPHUIHOE CKpeIlMBaHue, CLEIIeHHOE
Hacle0BaHMe, COCTABIATh CXeMbl MOHOIMOPHMIHOTO CKPENIMBAHMs Ul NPEICKa3aHus HAaCJefoBaHud MPUSHAKOBE ¥
OpraHu3MOB;

YMEHME BBIMOIHATH J1a0OpaTOpHbIe U TIPAKTHUECKHE paGoThI, cOOJIOIATE TpaBuia Mpu padore ¢ y4eOHbIM U
1abopaTOpPHBIM 000PYA0BaHUEM;

yMeHHe KPUTUYECKU OIeHMBATh 1 MHTEPIPETHPOBATH MH(OPMALKIO GHOIOTHYECKOro COIepKaH|s, BKIIOYAIOLLYIO
TCeB/OHAydHBle 3HAHWS W3 PasIMdYHBIX HCTOYHUKOB  (CpescTBa MAaccoBOil MH(GOpPMAILIUHU, HAYYHO-OMYIAPHbIC
MaTepUabl), STHUECKUE aCIEKThl COBPEMEHHbIX JcCiIe0BaHUH B OMOIOIMK, MEAULIUHE, OMOTEXHOIOTHH;

yMeHHe CO3/1aBaTh COOCTBEHHbIC IMMCBMEHHBIE M yCTHBIC coobIenus, 060011as OUOIOrHIeCKY0 MHOOPMALHUIO U3
HECKObKMX MCTOYHUKOB, FPAMOTHO MCIIOIB30BATh MOHATUHHBIN annapar Onojioruy.

[IpeMeTHbIE Pe3yIbTaThl OCBOEHUs yUeOHOr0 IIpeaMeTa «buonorus» ¢ 11 Kiacce 1OJKHBI OTPaXaTh:

c()OPMUPOBAHHOCTH 3HAHMH O MecTe M POJM OMONOTMH B CHCTEME HayqHOTO 3SHAHWS eCTeCTBEHHbIX HayK, B
hOPMUPOBAHIM COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MUPa 1 HAYYHOTO MUPOBO3SPEHHUA, O BKJIaJle POCCUMCKUX M
3apyOe/KHBIX YUEHBIX-OMOJIOTOB B pa3BuTHE OHOIOTWH, (QYHKIMOHAIBHONW I'PAMOTHOCTH HeJIOBeKa U  PCLICHNs
YKU3HEHHbIX 3a/1a4;

yMeHHe pacKpbiBaTh CojepiKaHue OHOIOTMYECKUX TEPMUHOB H MOHSITHI: BUJ, MOIYJISIHsI, TeHO(OHI, IBOIOLM,
JBYWOKYIHE CUITBI ((PaKTOPBI) SBOJIOLMH, [PUCIOCODICHHOCTE OPraHU3MOB, BH/I000pa30BaHKE, SKOJIOTHYECKHE (AKTOPEL,
5KOCHCTEMA, TPOAYIEHThI, KOHCYMEHTbI, PEYICHTBI, LeMH MUTaHKs, SKOJOornIecKas MpaMuia, ouoreoreHo3, onocdepa:

yMeHHe M3J1arath OMOIOrHYECcKUe TEOPHH (IBOIOLUMOHHAs TEOPHs Y. /lapBuHA, CUHTETHYECKas! TEOPUs HBOIIOLIAH),
3aKOHBI M 3aKOHOMEpHOCTH (3apojplieBoro cxozictsa K. M. bopa, depeoBaHis ITaBHBIX HanpaBlieHu! n ImyTeu
spomounn A. H. Cesepuiosa, yuenus o 6uocdepe B. M. BepHa IcKOro), OIpe/iesiaTh, IPAHHLIbI KX TPUMEHUMOCTH K KMBBIM
cucTemam;

yMEeHHe BIIaieTh METOaMU HAy9HOIO NO3HAHNUS B OMONOTUH: HaOITI0/IeHNEe U OIIMCaHKe JKUBBIX CUCTEM, TIPOLIECCOB 1
ABJICHHI, OpraHU3allis ¥ [POoBeJieHrne OHOIOrMIECKOro SKCIEpUMEHTa, BBIIBUKEHUE TUTIOTE3DI, BBISIBJIEHHE 3aBUCUMOCTH
MEXIy HCCIeTyeMbIMU BEIMYMHAMMU, OODBSACHEHHE IONMy9IeHHBIX pe3yJIbTaTOB, MCHOIL3OBAHHBIX HAYYHBIX TIOHSATHH,
TeopHil ¥ 3aKOHOB, YMEHHE JIeNIaTh BbIBO/IbI HA OCHOBAHUH IOJIyICHHBIX PE3YyJITATOB;



yMEHHUE BbIIETATh CyIIECTBEHHbIE IPU3HAKY CTPOCHHUS OMOTOIMECKUX 0OBEKTOB: BUAOB, MOTYJISILIUMH, TPO/1YIEHTOB,
KOHCYMEHTOB, PElyIIeHTOB, OMOTCOLEHO30B M DKOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HAClIeJICTBEHHOW W3MEHYMBOCTH,
cCTECTBEHHOTO 0TOOpa, BHI000Pa30BaHMS, MIPUCIOCOOTIEHHOCTH OPraHM3MOB, ASHCTBUA SKO.I0THHECKUX GaxTopos Ha
OpraHU3MBbl, TIEPEHOCA BEIIECTB M MOTOKA SHEPIUM B SKOCHCTEMaX, aHTPOIMOrCHHbBIX M3MEHEHUI B SKOCHUCTEMax CBOEH
MECTHOCTH, KPYrOBOPOTa BELIECTB ¥ OMOreOXMMUYECKUX LUKIIOB B ounocpepe;

yMeHHe MPUMEHSATh MONy4eHHbIE 3HAHUS [l OOBSCHEHHS OMOJOTHYECKHMX HPOLECCOB H SBJICHUH, Ul NPUHSITHS
[PAaKTHYECKUX pPEllleHWil B MOBCEIHEBHON JKM3HM C IENbI0 O0ecreuenns 0€30MTacCHOCTA CBOEr'0 370POBbs U 3/10POBbS
OKDYKAIOIMX JTIOAeH, COOMo/IeHrs HOPM I'PaMOTHOIO TOBCIACHUA B OKpy Karole TPUPOJHON cpefie, MOHUMaHHe
HEOOXOMMMOCTH UCIIOTb30BaHMS JOCTIKEHUH COBPEMEHHON OMOIOrMH UL PAaLMOHATBLHOIO MPUPOAOTIONL30BAHMA,

yMeHHe pellaTh 3JeMeHTapHble OHONOTMYEecKHe 3aladi, COCTABJATh CXEMbl MEPeHOCA BEINECTB M SHEPTd B
sKocucTeMax (Ierny TATaHus);

YMEHHE BBIIOJNHATL J1a00OpaTOpHEIE M IIPAKTHYECKHE pPadoThl, cobroaTh npaBuia Mpu padoTe ¢ y4eOHbIM M
71a00paTOPHBIM 000PYAOBAHUEM

YMEHHE KPUTHUYECKH OLEHHBATH ¥ MHTEPIPETMPOBATH MH(DOPMALIMIO OMOJOrMYECKOr0 COAEepPKaHus, BKIIFOYALOLLYIO
riceBIOHAyUHble 3HAHMS W3 Da3IMdHBIX HMCTOYHHMKOB (CpeicTBa MaccoBoi uH(OpMAIWU, HAyYHO-TIOMY/IIpPHbIE
MaTepHanbl), paccMaTpUBaTh [I00abHbIE SKOIOIMYECKHE MPOOJIeMbl COBPEMEHHOCTH, GopmMupoBaTh MO OTHOIICHHIO K
HUM COOCTBEHHYIO ITO3UIIHIO;

YyMEHHE CO3/1aBaTh COOCTBEHHbIC TMMCBMEHHbIE U YCTHBIC COOOIIEHHUSI, 0000111asi OMOJOTHYECKYIO MHPOPMAIINIO U3
HECKOIBKIX MCTOUHMKOB, IPAMOTHO MCIIONB30BaTh MOHATHHHbIH annapat OuoJI0ruy.
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BMOTIOTUA

NEPEYEHD (KOAWGUKATOP) PACHPEAENEHHBIX NO KNACCAM HPOBEPAEMBIX TPEEOBAHMI K PE3Y/IbTATAM OCBOEHNA

OCHOBHOW OBPA30BATE/IbHOW NPOrPAMMBI CPEAHENO OBLLETO OBPA30BAHMA 1 3JIEMEHTOB COOEPXAHWA NO

B desepanpHbiX 1 PErHOHANBHBIX poLeIypax OLEHKH KaieCTBa 06pa3zoBaHus MCIOJIB3YETCs NepedCHb (koauuKaTop)
pacrpe/ieleHHBIX 110 KIaccaM MPOBEPACMBIX TpeGoBaHUH K pe3yibIaTaM OCBOCHM OCHOBHOM 00pa30BaTeIbHON [1POrPaMMBl
cpeaHero o0IIero 00pasoBAHUs U 31EMEHTOB COJIepKaHuSI IO OUOJIOTHH.

10 KJACC

Nposepsiemble TpeboBaHUA K pe3y/sbTaTam OCBOEHUs OCHOBHOI 06pa3oBaTe/IbHO NPOrpaMmbl

Kon [IpoBepsieMble TIPE/IMETHBIE PE3yNIbTaTbI OCBOEHHS OCHOBHOI 00pa3oBaTeNbHOM IPOrPaMMBl CPEIHETO o01mero

IIPOBEPSAEMOTrO 0OpazoBaHus
pe3ynbpTara
//////_!V/__

] CopmupoBaHHOCTD sHanHuil O MecTe W pojiu OHONOTMH B CHCTEME HAYyIHOIO Snaliisl eCTeCTBEHHBIX HayK, B QOpMUPOBAHNH
COBPEMEHHOM eCTECTBEHHO-HAYYHOM KapTHHBI MHpa ¥ HAydHOTO MHPOBO33PEHUS; O BKJIANLC poCCHIfCKHX M 3apyOeKHBIX

YyeHbIX- OMOJOTOB B Pa3BUTHC OHWOJIOTHH; (bYHKHHOHaHBHOﬁ FpaMOTHOCTI/I yeJjoBeKa sl peeHusA JKU3HEHHBIX 3a/1a4

Yy
I
YMmeHue paCKpBIBaTB CcoICpIKAHUC OMOJIOTHYECKUX TCPMHUHOB H MOHSTHUH KU3Hb, KJIETKa, OpTraHu3M; MeTad0IU3M

(O6M€H BEIICCTB U npeBpameHHe 3H€pFI/II/I), ToMeocTas (CﬁMOpGFYJIHIII/IH). YpOBHEBAsI OpFaHHSaHI/IH JKUBBIX CHCTCEM,

CaMOBOCHpOI/ISBeIIGHI/IG (pQHpOI[yKLH/IS{), HacJeACTBECHHOCTD, U3MEHUMBOCTD, POCT U pa3BUTHC

_Ymenue uznararhb GHOJIOTHUECKHE TEOPHH (KIIeTOUHAs, XpOMOCOMHas, MyTAI[FOHHAsK), 3aKOHBI (I'. Menzens, T. Moprana, H.W.
BasujioBa) ¥ ydeHHs (O HEHTpax MHOTO00pa3us ¥ HPOMCXOKKICHUS KyJIbTypPHBIX pactennit H.M. Basuiosa), OnpeIesaTh
IpaHMIb! X TPUMCHAMOCTH K KHBBIM cucTeMaM

VMeHne BajeTh METOJaMK HaydHOro MO3HaHUsd B Guonorki (HAOMIOJEHUE ¥ ONMCAHUEe KUBBIX cwcTeM, TPOIECCOB U
SBJIEHWI; OpraHu3anus W NPOBEICHHC GHOMOIMIECKOr0 SKCIIEPHMEHTA, BBIIBMKEHIE THIOTE3BI, BLISIBJICHHE 3aBUCUMOCTH
MEKJTY HCCIIELyEMbIME BEJMIMHAMME, 0B BACHEHNE TIOYIEHHbIX Pe3yJIbTaToB, MCIOIL30BAHHBIX HAYJHBIX [OHATHH, TEOPUH 1
3aKOHOB; yMEHHE JeIaTh BBIBO/IbI HA OCHOBAHMH [IOJTyYEHHBIX pe3yJIbTaToB)

2
3
A

I




JU—————

1
‘a

\

pemer Pyai Sen

5 | VmeHue BBIICIATH CYLIECTBECHHBIC TpU3HAKY BAPYCOB, KIIETOK IPOKApUOT U DyKapHoT, OHOKJICTOUHBIX U MHOTOKJIETOUHBIX
| OpraHu3MOB; 0cODEHHOCTH IIPOLIECCOB obmena REIIECTB U TIPEBPALICHUT SHEpPrUy B KIETKES, poTOCHHTESA,

| B
| Ty1acTHYECKOTO n BHepreTI/I‘IGCKOFO obmMeHa, XeMOCUHTE34, MUTO3d. Meno3a, OTLIO IO TBOPEHUSL, pEBMHO)KGHHH,

| MH/IABUJLYaJIBHOTO pa3BUTHUs OpraHu3Ma (OHTOICHE3) ) - -
VMeHne IPUMEHSTH [OJyICHHBIC spanus s OOBSICHEHMA GUOJNOTMUECKIX TIPOLECccoB qRIIeHui, I TpAHSTHAL

| IpaKTHICCKUX perenuit B [OBCEHCBHOM JKM3HM B HCILIX oGecriedenysi O€30TaCHOCTA  CBOCTO 3710pOBBSI M 3110pOBbI
| OKpYKaroIInX mojiei, COOIIONCHMA HOpPM TPaMOTHOIO [TOBEICHUS B OKpYIKaFOLIEH IpUpOJHOH  CPENC; MTOHUMAaHNEe

|
\
|
i1H€O6XO)II/IMOCTI/I MCIIOJIL30BaAHMS ,HOCTH?KGHI/II;'I COBpeMGHHOﬁ puojioruu M 6I/IOT€XHOHOI\I/H\/}I JUIsA paHI/IOHaHbHOFO
\
|
|
|
|

| IPUPOIOTIONB30BAHIA
' Yvenue pemarh yeMeHTapHble  [CHETHHECKIC 3aj@qu  Ha MOHO- 1 ArHOpHUIIHOE  CKPEIMBAHIC, CIIEIIEHHOE
| HacneJ0BaHKUE; COCTABIATD CXEMBI MOHOTHOPHIHOTO  CKPEIIMBAHIA s IpelcKasaHus

| pacienoBanud HpHBHaKOB Yy OpFaHI/BM()

e

B

8 | VmeHve BBITOIHATD 1abopaTopHbIC 1 [TPaKTUUECKUC paGoThI, COOJHOATH rnpaBuna Mpw pabore ¢ yueOHbIM  H
J1aGoPaTOPHBIM 000PYIOBAHNEM e -

9 Vaenyue KpUTHUYECKH OLEHHBATH M MHTEPIPEeTHPOBATH 1H(pOPMAIHIO 6100 MUECKOr0  COJIEPKaHNs, BKJIIOUAIOLILYIO

[ceB/I0HAYYHBIC 3HaHusa U3 paSJII/I‘{HbIX UCTOYHUKOB (CMM, Haquo-nonmeprle MaTepI/IaHbl); HTUUECKHUC ACIIEKTHL

cOBpEeMEHHBIX JcceoBanmii B OUOIOTHH, MeIIFHe, OMOTeXHOJIOTHH
Vsenne CO3IaBarTh COOCTBCHHBIC quchLMEHHBIE M YCTHBIC coobmerns, 00001mast GHONOrnuecKyio HHMOPMALIIO M3

CTOYHMKOB, FpaMOTHO UCITO0JIL30BATh HOHHTHﬁHBIﬁ arnnapar OMoJIOTHH

10

HECKOJBbKHAX U

Mposepsiemble 3/1EMEHTD! copeprRaHua

[TpoBepsieMplil SIEMEHT coziepKaHusl

Buroiorus KaK HayKa
Buosnorus — Hayka o SxuBOit mpupoze. Poib Groorud B (opMUPOBAHAN COBPEMEHHOM Hay4HO# KapTHHbI MUPa. Cucrema
OGHOTTOTMUECKIX HAayK
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NG N'iOﬂEHHpOBaHHG, craTucTAUeCKas ‘

12 I VeTobl TO3HAHUS SKUBOY MTPUPOJBL (n
|

| 06paboTKa AAHHBIX) _

abJIroAeHHUE, 3KCﬂepI/IM€HT, onucaHue, U3MEPCHUE, KHaCCI/I(bMK‘dl

‘.‘ 2 1 JKuiBble CHCTEMbI 1 MX OpraHu3atis
‘ 2.1 | JKusbie CUCTEMBI (61ocHcTEMB!) kak ~ OpeameT M3yueHus &ronoryu. CoiicTaa OMocHCTEM 1 HX pasnoobpasue |
2.2 | YposHH opranmzaluu GUOCUCTEM: MonexyﬂﬂpHo—reHemqecani. KJIETOUHbIH, opraHmmeHHblﬁ, nonynﬂumoHHo—Bmaosoﬁ, 3KOCUCTEMHbIH,

E
i HuochepHbIH
Bona u MMHepaﬂbele BELIECTBA.

XH;\'IL/I‘JI@CKI/II\/’I COCTaB KJIETKH. XYMHAIECKHUEC 31€MEHTDL MaKpO3f1€M€HTbI, MVIKpOSﬂSMGHTbI.
BO/1bl Y MHHepaﬂbeIX BCLIIECTB B KJICTKC. ﬂo&aepm’aﬂne OCMOTHUYECKOTO DanaHca

/—/’4

L

DyHKIMU

-
Benku. Coctap U CTPOCHHE 6enKOB. AMMHOKHCIOTbI — MOHOMEDb! Genkos. HezameHnmble 1 3aMEHUMDIC AMWHOKHUCIIOTBIL. AMUHOKHMCTIOTHBIH
coctan. YpOBHHU CTPYKTYPBI 6enKoBOl MOJEKY bl (MEPBIHAS. gropuYHasg, TpeTHUHAA 1 yeTBepTUUIHAS CTpyKTYpa). XUMUIECKHE cpoiicTBa
GenKkoB. bUOJOrHYECKHE (QyHKLMAM OCITKOB.

DepmeHTbl — GHOTOrMUECKHE  KaTanu3aTophl. Crpoenue (QepmeHTa: AKTMBHBIH LeHTp, cybcTparHas crielmpuIHOCTb. KohepMeHTbI.
Buramubl. OTAMYHA (epMeHTOB OT HeOpraHUYecKuX KaTaIu3aTopoB B B
Vr1eB0/bl: MOHOCAXapHibl (rmoko3a, prbosa u nezokenprb03a), AMcaxapuibl (caxapo3a, faKTo3a) W nojircaxapuibl (kpaxma, [JMKOTeH,

Lies1Tt0s103a). bUONOriiecKue (QyHKLMM yrIeBOAOE.
TTNMIbL: TPUTIULEPHUADL, CTEPOUADL, hocqOoHITUIBL. uapoduiibHO- rupodoGHbIe CBOUCTEA. Buosorudeckue GyHKLHM JTATHIAOE. CpaBHeHHE

yr/1eBos10B, OenKos 1 JMIHIOB KaK MCTOUHMKOB SHEPIH
HyKk/1erHOBbIE KUCIIOTBL: JIHK u PHK. HykneoTn/bl = MOHOMEpb! HYKIEUHOBBIX KHCIOT- Crpoenue 1 GyHKLIHN JIHK. Crpoenue 1 GyHKLIHH

PHIC. AT®: cTpoenne 1 GyHKLIHA

[ prTonorus — HayKa 0 KJICTKE. Ketounas Teopus. MeTObl U3yueHust KJIETOK
3aMKHYTas HapyzkHas mMemOpaHa, MOJICKYJIbI JIHK kax reHeTHUEeCKHH

IKleTka Kak LeJocTHas JKuBas cpctema. OGliMe MpU3HAKK KICTOK:
anrnapar, cucTeMa CHHTE3a Genka

Tunbl KJIETOK: dyKapuoTueckas TIpoKapuoOTHYECKas. OcobeHHOCTH CTPOCHUA npoxapuomqecxoﬁ wieTku. KierouHas CTeHKa GaKTepUH.
KapUOTHYECKOH KICTKH. OCHOBHbIE OTIAYHS pacTHTE/bHO’, SKMBOTHOM 1 rprHOHOM KIIETKH

Crpoenue 3y
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3.8 | TloRepXHOCTHBIE CTPYKTYPDI KIIeTOK — KieTouHas CTeHKA, [ITHKOKAAKC, ¥X (YHKIAH. [Liasvarraeckas Memopana, ee cBo¥cTna U |
| (hYHKLHH. Iuromasma U € OpraHoubL. OnHOMEMOPaHHbIE OPraHON/Ib! TEeTKH: SHJOTIa3MaTniecKas ceTb (DIIC), annapaﬂ
\ [ ONBKHA, JHU30COMBL. TToyaBTOHOMHbIE OPraHOu/E! KITeTKHA: MUATOXOHIPHUH, TUIACTHABL TTponCXOIKACHNE MUTOXOHJIPHH 1 |
acT. Buabl MIacTrl. HememOpaHHbIE OpraHOM/IbI K7eTKHA: pUOOCOMBI, KIIeTOYHBIH 1EHTp, PECHUTKHU. scryTikd. QYHKIHH |
| OpraHouJIOB KICTKH. BrimoueHust o _,,J
39 | Slapo — peryJisiTOpHbI HEHTP ey, CTpoeHue sapa: saepHad 0600UKa, KapHOIIa3Ma. XpOMATHH, SIPBITIKO. XPOMOCOMBL |
0 | TpaHcHOpT BEIICCTB B KIIETKE 7 .
\

| YKusneneaTenpHoCTh KIIETKU _

- :
' 4.1 | OOMeH BELIECTB, niu MeTaB0TH3M. ACCUMUIIILIAA (TIacTHIeCK Ui 0OMeH) ¥ JUCCHMU/IALIL (BHepreTwicumi 0OMeH) — JIBE |
éCTOpOHBI eIMHOTO Iporecca MeTaboau3Ma. Tunsl obmeHa BEIIECTB! aBTOTPOQHBIA 1 reTepoTpOQHBIA. Pons |
| (epMEHTOB B o6MeHe BelecTB U IpeBpalieHin SHEpriu B KIETKS ) \
4.2 | DOTOCHHTES. Cperopasg ¥ TeMHOBas (asbl poTocHHTE3A. Peaxiuu GOTOCHHTE3A. D heKTUBHOCTD GOTOCHHTE3A. 3HavyeHue |
| oTocuHTE3a IS KUIHH Ha 3emie. BusHue yeioBui cpesibl Ha oTocuHTe3 H crocoObl MOBBIMIEHUS €0 [POJIyKTUBHOCTH Y
ll KYJIBTYPHBIX pacTeHuil.
1“ NeMOCHHTE3. XeMOCHHTE3UPYIOUIHE GakTepuy. JHaUEHUEC <eMOCHMHTE3a JUls KU3HU Ha 3emie
4.3 ‘;TBHepreTquCKHﬁ obMcH B KIeTKe. PacIerieHne BEIECTB, BBLICICHUC H aKKyMYyJ/IMpOBaHue SHeprun B KJIeTKe. DTarbl
<

' 'BHepFGTI/ILIGCKOFO obmeHa. [ TUKOIN3. BpO)KGHI/IC W ero BHU/IbL KHCIIOpO,HHOC OKUCJICHUE, 1IN KJIIETOYHOC JbIXaHue. 9(1)(1)€KTI/IBHOCTB \
|

\
1
1
|
|
l

| 9HEpreTHIECKOTO obmeHa <

4.4 | Peaknuu MATpUYHOIO CHHTE3A. TenerTuueckas uHpopmamus H JIHK. Peanuzanisd reneruueckoi uHGOpMalh B KﬂeTKe.i
{I‘GHeaneCKHﬁ KOjl W €ro CBoOHCTBA. TpaHCKpUILMs  — MaTpudHBIil CHHTE3 PHK. Tpancmsnus — OMOCHUHTE3 oenka. |
| KogupoBaHue AMUHOKHCIOT.  PoJb prOOCOM B OMOCHHTE3C oenka \

4.5 | HexnieTouHBIC (GOpMBL JKH3HH — pupycel. Mcropus OTKpBITHSl BHPYCOB (AN panosckuit). OcoOeHHOCTH CTPOCHHUS 1/11

| KU3HENEATETLHOCTH BUPYCOB. Baxrepuodaru. bosesHu pacTeHuil, HKNUBOTHBIX H genopeka, BBI3BIBAEMbIC BUPYCAMH. Bupyc ‘
\ pMMyHOIE(QUIIMTA YCIOBEKA (BUY) — Bo30yUTCIb CITW/1a. TIpoduuakTHka pacmpocTpaneHits BUPYCHBIX 3ab0sIeBAaHIA
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i
i

“ Hac e/ cTBeHHOCTD M U3MEHIMBOCTD OpraHu3MoB
6.1 S pa3BUTHsI TCHETHKH. BxJ1aj pocCUMCKUX 1 3apy
eHeTHUeCKUH, MOJICKYIIIPHO- renernueckuii). OCHOBHbIC TEHETHICCKHAC TTOHSITHSL.

N

n

%)

n

6.2

SRR

| PasMHOXKEHUAC U WHIUBULYAIBH

l

| Ilenerne KJICTKA — MUTOS. Cramuy MuTO3a. 11pOLECCHL, MIPOUCXO

o€ pa3BuT nue OpTaHI/ISMOB

ue opramu>ves
1 . - .
"KerodHbii MK, MIIE KU3HEHHBI MK ek, VinTepdasa u Muto3. IIponecenl. [1POTEKAFO

peaKiiisi MaTpyYHOrO CHHTESA JTHK. CtpoeHHe XPOMOCOM. X poMOCOMHBIH HabOP — KapHOTHIL. JIMITOMIHBIH 1 TallIOMAHbIH

- ]

e B uHTepdase. PeriKalms —‘
|
|
|

nmue Ha pasHbIX CcTaUgX MMTO3d. BMOHOFH“IGCKI/IP/I CMBICIT

i XpOMOCOMHBIS Ha60pb1. XpOMaTI/ILIbI. LIHTO."IOTH‘%GCKH@ OCHOBDI pa3MHO}K€HI/IH U UHJIU BI/IL[yaHbHOFO pazsmm OpFaHI/IBMOB. \
|
|

‘ MHUTO3a

U MHOTOKJICTOYHBIX. cnopoo6p330BaHHe. BereTaTUuBHOC

3gayeHue st CceJICKIINN

TTonoBoe pa3MHO}K€HI/I€, ero oTiuuudg OT 0ecroJ10ro.

Meito3. Cramanm Mefiosza. [Iporeccsl, IPOUCXOJIAIIHE Ha CTaH

BrOJIOTHUECKUN CMBICT 1 sHayeHre Merno3a

[amerorenes — mporecc 00pa3oBaHus MIOJIOBBIX
pa3BUTHE TOJOBBIX KICTOK — ramer (crepMarTo30mi, i
SHIIEKIIETOK ¥ CIEpMaTO301/10B. Omnogorsopenie. [lapTeHoreHes
Wy auBuiyaibHoe pa3BUTHC (OHTOTEHE3). IMOPUOHAIIBH

TO3BOHOYHBIX JKMBOTHBIX:! I_IpO6H€HI/I€,

paSBHTI/IHZ psiMocC, HENpsAMOe (J'H/ILIHHO“IHOG\). Braugane

BpO)KI[eHHbIC ypOHCTBa.

Poct 1 pa3Bl/ITI/I€ pacreHHﬁ. OnTOreHes IBETKOBOI'O pacTCH

[IpesmMer U 3afauy FCHETHKH. cTopu

eHO000pasus THOPUIOB NEPBOTOLOK

ocobu

MeTo/ibl FEeHETUKH ('ru6punonomqecmﬁ, UTOT
[eHerndecKkas CHMBOJIMKA, UCTIONB3YEMa B cxeMax CKpeliuBaHii

3aKOHOMEPHOCTH HacJIeI0BaHUsA HpI/I3HaKOB>

onenus. 1lpaBuio I

camer. [ToMHOE i HEIOMHOE JOMUHIPOBAHHC.
JUruOpHUaAHOe CKPEIIUBAHIIC. 3aKOH HE3aBUCUMOT
CKpemuBanis. AHAM3HPYIOWICE ckpemmBanue. 1

KJIETOK Y JKUBOTHBIX. TToIOBBIE JKEIIE3bI

o€ Pa3BUTHE (sMOpuorenes).

yCTaHOBIICHHBIC . MenueieM.

0 HacJieJOBaHM A HpI/I3HaKOB. HI/ITOFGHCT
CIIOJIB30BAHUC aHaJ'H/ISI/Ip}I}OHICFO CKp€H_[I/IBaHI/I${ JUTA OHpCILeHGHI/ISI TeHOTHIIa

oro pa31mxo>x<mm;1: JICJICHHUC Ha/BOC, MTOYKOBAHUE OHHOj

Cpe/ibl Ha pa3BI/ITI/I€ Opl“aHlfBMOB;

Hsl: CTPOCHUEC ceMeHHU, cTalnu pa3BI/ITI/I${
R Y-

CeMEHHUKH U SIMYHUKA. O6pa3088.H1/[6 51
HGKHGTK&) - CHGPM&TOYCIIGS 1 OOICHE3. OcobeHHoCcTH CTPOCHUA |

Sramel SMOPHOHATBHOrO pasBUTHL Y
racTpyJIsILis, OPranoreHes. [TocTaMOprOHATHLHOE Pa3BUTHC. Twmbl MTOCTIMOPHOHATHHOTO

GEKHBIX yUEHBIX B Pa3BUTHC ICHET

VIOHOTHOpH/HOE  CKPCIIUBAHMC. 3aKoH
OMEHMPOBAHMSL. 3aKOH PacLiCrlICHIA npu3HaKos. [uoTesa duCToTh!

UyecKue OCHOBbBI ILI/II‘I/I6pI/I,£[HOFO

ax Mmeitosa. IToseaenne XpoOMOCOM B meiosze. KpoccnHroBep. |

dakTopsl, CII0COOHBIE BbHI3HIBATH

UKH.

-
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6.3 CuerieHHOE — HACJIE0BaHKC npusmakos.  Padora T Moprasa 110 CLEIICHHOMY HacJleOBAaHUIO [CHOB.

HapyleHue CIEIUICHUs TE€HOB B pe3yJIpTaTe KPOCCUHIOBEPa. XpoMocoMHast Teopust HAC/Ie/ICTBCHHOCTH. | eHETHICCKIE KapThl.

| 1

| 1

1 | TeneTrKa moja. XpoOMOCOMHOE orpe/1e/ieHre oA, AyTOCOMBI ¥ IIOJIOBBIC XPOMOCOMBI. oMOraMeTHBIE ¥ FeTepOraMeTHBIC
‘: | OpraHu3Mbl. Hacrenopanue IpU3HAKOB. CILIEIJIEHHBIX € TTOJIOM

6.4 \\ M3MeHYNBOCTD. Bubr MU3MEHYUBOCTH! HeHacJse ICTBCHHA 1 HacJIeACTBCHHAM. Pomb Cpe/bl B

| kpuBas. Hopma peaxiin npuzHara. KOTH9eCTBEHHbBIC 1 KaqeCTBEHHBIE [PU3HAKH K X HOPMa PEARIIL. CsoticTBa
| MOMU(HRGLRVHEHOA U3MEHINBOCTH

| . . o
| HeHACHIEICTBEHHON M3MEHUMUBOCTH. XapaKTepI/ICTHKa MOIU/I(DI/IKB.HI/IOHHOI/I N3MCHUUBOCTH. BapI/IaILHOHHbH/I psL v BapHaLH/IOHHaH

-
6.5 ‘ HacejacTBeHHAs, AU reHOTHITMUECKast, W3MEHIUBOCTD. KoMm6OunaThBHAsE W3MEHINBOCTD. Meito3 ¥ IOJIOBOH Tpouece — OCHOBA |

| kOMOWHATUBHON M3MEHYMBOCTH. MyTaloHHas H3MEHIUBOCTD. KraccuduKais MyTali: IeHHbIC XPOMOCOMHBIE, TeHOMHBIC. |

‘ Basuiona

l 3200 IeBaHNAN YeIOBEKA B
7 Cesexiwst Opradu3Mos. OCHOBEI OUOTEXHOJIOTMH

Yl Cenexiis KaK HayKa 1 Ipouecc. 3aposk/ieHue CeIEeKIuH 1 JlOMecTHKAIMs. Y UeHH

¢ H.M. Basuiopa O HCHTpax

UYactoTa U INPUINHDI M}TTaHI/II)'I. M}"T&I‘GHHH@ (baKTOpI;-L 3aKoH TOMOJIOTHUECKUX psa10B B H&CJI€HCTB€HHOI71 H3MEHUYHUBOCTH H.U. |

\ HpOHCXO)KI[eHI/ISI u MHOFOO6p831/I$I I\'yJIbTyprIX paCTeHI/IP’I. ueHprI HpOVICXO)K,TJ,CHI/ISI JOMalTHKUX KUBOTHBIX. COpT, nopoaa,

| IITaMM S _/

|
|
|
|
|

////’,ﬁ
TeneTuka dYeJI0BEKaA. KapI/IOTI/HI 4eJl10BeKa. OcHOBHBIE METOAbI regeTvky 4ejioBeKa: FeHeaHOFI/IquKI/Iﬁ, 6HH3H€H,OBI>IP)I,1
HI/ITOFCHGTH“IGCKHI\/’I, 6I/IOXI/IMI/ILI€CKHI\”I. MOJ’IGK}’H}IPHO—FeHeTI/I‘IeCKI/Iﬁ. COBpCMCHHOe OHpGI[eHGHI/IG TeHOTHIIA: HOHHOTGHOMHOC}
CEKBCHUPOBAHUE, reHOTUIITUPOBAHKC, B TOM YHCJIC C TOMOIIBIO HHP-&HELHH?)&. HaceIcTBEHHDBIC 3a00JICBaHMs qeJjoBeKa: reHHbIC :,
0oJIe3HH. pone3Hu C H&CHCHCTB@HHOﬁ HpeﬂpaCHOHO)}(eHHOCTI)IO, XpOMOCOMHbIe 0OJIE3HU. CoMmaTu4deckue M FeHepaTHBHble\
MyTaiuH. HpI/IHHI/IHH 310POBOTO 0613338. JKU3HU, JIMartHOoCTHUKH, HpO(l)HHaKTI/IKI/I N JICUCHUA reHEeTUYCCKUX fone3Hel.
MGHI/IKO—FGHGTI/IHQCKOG KOHCYHI:THpOBaHH@. 3gavyeHue MGHI/IHI/IHCKOﬁ TeHETHUKH B HpeﬂOTBpameHI/IH A JIedeHUr ['eHeTHIC

|
|

|

|
i

|
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COBpEMEHHBIC METOJbI cenexiay. MaccoBpifl ¥ UHAMBALYAT
yKCTephepa. BIM3KOPOACTBEHHOC CKpEIIMBAHUE — pHOpUAMHT. HucTast JTHHAS. CxpelpBanyue IUCTBIX qunuit. [eTepo3uc, Wi
ruOpuaHas cuia. HepoJCTBEHHOC CKpellMBaHue — ayTOpuauHT. OT/aICHHAT rubpuusands 1 €€ yClexH. Mcxyccmem—mﬁ\
MyTareHes U MOJIy1eHNe ONUIIOMWIOB. JIOCTIIKEHN S CCICKIHIH pacTeHnH, KUBOTHBIX 1 MHKDPOOPraHn3MOB ‘
BrOTEXHOIOTHST KaK OTpacib rpou3BoCTBa. | eHHas PHOKEHEpHUsl. DTalbl CO3IAHMA peKoMOMHAHTHOH JIHK # TpaHCreHHBIX

| | opragm3moB. KieTodHad wrokenepns. KieTounbie KyIbTypPh. MUKpOKIOHAIBHOC pa3MHOKECHUE pactennit. KIoHHPOBAHIE
‘ ‘BBICOKOHpOHYKTHBHBIX cebCKOXO3SHCTBEHHBIX OpraHM3MOB. YKOIOrHUecKrue ¥ ITHICCKUC npo6remsr. MO — reHeTHYECKU

LHBIH 0TOOpBI B CEJICKIMN pacTeHni ¥ KUBOTHBIX. Ouenxai

| MO I (pHLLH pUBAHHBIC OpTafit

M3Mbl B B




11 KJACC

Mposepaemble TpeboBaHUA K pesy/bTaTam OCBOEHWA OCHOBHOI 06pa3oBaTe/ibHO NPOorpammb!

-
TIpoBepsieMble IPEIMETHBIC pe3yIILTaThl OCBOCHHUS OCHOBHOMN 06pa30BaTesBHOMN MPOrPaMMbI CPEIHETO ob1Iero

Kon ‘.
| IPOBEPSEMOTO | 00OpasoBaHus
| pe3ynpTara i )
i 1 | CpopMHEpPOBAHHOCTD AHAMM O MecTe M pond OMomoru B CHCTEME HaydHOTO 3HAHMS ECTECTBEHHBIX HAYK. B |
‘ ‘1 (GopMUPOBAHUH COBPEMEHHON eCTeCTBCHHOHAYIHOM KapTHHBL MUPA 1 HAYTHOTO MHPOBO33PEHHs; O BKIAAC poccniicKuxX U
} 3apyOCIKHBIX YUEHBIX- 6WOJIOTOB B Dpa3BHTHE OHMOJIOTHMH, ()YHKIMOHANLHOM  IPaMOTHOCTH yejoBeKa JUId PCUICHUS
L ’KU3HEHHBIX 3a1a4 - S
: 2 | YMmenue pacKphIBaTh coJiepKanue OUOJIOTUYECKIX TepMUHOB 1 TOHSTHH: BUI, nomysisiws, reHo(on,
1\ i. BOJIFOTIHS, JBUKYIIIHE CUIIBL (axTopbl) YBOJIOUHH, IPHCTIOCOOIEHHOCTD OPraHM3MOB, BHI000PA30BAHKE, IKOJIOTHHCCKUC
| | ()aKTOPBI, IKOCHCTEMA, TIPOMYIICHTEL. KOHCYMEHTBI, PEIYLICHTBI, ISTIH AT, JKOJIOrHUecKas upaMua, OHOrCoOLCHO3,
!, | buochepa
' 3 VMmeHne manaraTh OHMOJIOIMYECKHE TEOpHH (3BOJIFOIMOHHAS TEOpHUA L8 JlapBuHa, CHHTETHYECKAs TCOpHUs

‘

‘; 3BOIFOIHH), 3aKOHBl H 3aKOHOMEPHOCTH (3apO/IBIIIEBOrO  CXOACTBA K.M. bopa, depeaopannd IJIaBHBIX
i HalpaBleHud U nyTed  OBOJIOLKH A H. Ceseprona, yueHus 0 ouochepe B.M. BepHacKOro)., Onpeiesarh rpaHuLBI
% | {X [PUMEHEMOCTH K KUBbIM CHCTEMAM ]
‘ 4 VMeHHe BiafeTh METOAaMU HaydHOTOo Hosnanus B Guonornu (HabJIONEHHE U ONHMCAHIC SKUBBIX CHCTEM, IPOLECCOB U
? qBJIEeHUIT; OpraHu3alyst 1 IpOBEACHHE G1OIOrHYECKOr0 IKCIEPUMEHTA, BhIABHIKCHAC [WIIOTE3bI; BBIABICHUE 3aBUCHMOCTH
l MEXJLy HMCCIETyEMbIMH BETHIAHAMIM, OOBsICHEHHE TIOJIYUEHHbBIX PE3YJIbTATOB, MCIIOTB30BAHHBIX HAYTHBIX [IOHSI TUH,
L TeopHii ¥ 3aKOHOB, yMEHHE ACJIATh BBIBOJIbI HA OCHOBAHMY MOTY4CHHDIX pe3yJbTaToB)

9 Venpe BBUIENSATH CYLIECTBEHHBIE MPU3HAKH cTpoeHHsi O1OJIOINYCCKUX 0OBLEKTOB: BUJIOB, IOIYJSALH, TPOAYLEHTOB,
KOHCYMEHTOB, PELylEHTOB, GHOreOleH030B ¥ IKOCHCTEM: 0cOOEHHOCTH IPOIECCOB HacJIe[CTBEHHON H3MEHYMBOCTH,
cCTECTBEHHOTO 0TOOpA, BUIO0OPA3OBAHHL, IPUCTIOCOOJICHHOCTH OPTaHH3MOB. JeficTBUSL IKOJIOTUIECKUX (pakTopoB Ha
OpraHu3MBl, IepeHoca BEIICCTE M TOTOKA 2HEPTUMH B DKOCHCTEMAX, AHTPOIIOrEHHBIX J3MeHeHHil B 9KOCHCTeMax CBOCH
MECTHOCTH, KpyroBopoTa BEIIECTB 1 OHOreOXUMUIECKUX IIMKIIOB B ouocdepe




6 VMeHuWe [PUMEHATH NONYyHIeHHBIC 3SHAHMA A OO DBICHEHHST OMOIOIMYECKAX HPOLECCOB M SBJICHUM, IS HpI/IHSITI/Iﬂ%
[IPaKTHYECKUX PEIICHUH B [1OBCEIHEBHOM JKM3HY B IEIAX 00CCICHeHUs 6e30MacHOCTH CBOETO 3IA0pPOBbs U 3)Z[OpOBI>511
) OKPYYKAFOIIAX JIFOICH, cOGIIIO/ICHNST HOPM TPaMOTHOTO IHMOBEJACHH B OKpYJKarolleil NPUPOTHOH Cpejie; [TOHUMAaHHUE |
HEOOXOIUMOCTH UCITOIb30BaH s OCTHIKEHHH COBPEMEHHOM OUONOTHH U1 PALMOHAIIBHOIO [IPUPOJIOIIOIL30BARMA

7 VMeHHe peraTh dJIeMeHTapHbIC 6HOTOIMHUECKIE 3a/1a4H, COCTABIIATH CXEMbI IEPEHOCA BEIICCTE 1 SHEPIU¥ B DKOCUCTEMAX
i (1eny IUTAHNS)

VMeHHe BBITOIHSTE J1a00paTOpHBIE M MPaKTHHECKHAC paboThL COOMIOAATh MpaBuia TP paboTe ¢ y4eOHBIM H
1aGopaTopHBIM 000PYIOBAHUEM

]

|

9 VMeHHE KpUTHYECKH OIeHHuBaTh U WHTEPIPETUPOBATE HHPOPMAIIIO GHONIOTMYECKOr0 COJICPYKAHUs, BKIIFOUAIOIYIO
|

1 [ceBIOHAYUHbIC 3HAHWS M3 PasIHIHbIX merounnkoB (CMU, nHayqHO-TIOMYJISPHBIC MaTepHalibl); paccMaTpuBaTh
COBAIBHBIE SKOIOTHIECKHE TPOOIeMbl COBPEMEHHOCTIH, dopMupoBaTH M0 OTHOIIECHHIO K HIM COOCTBEHHYIO TTO3UIHIO

|
i 10 VMeHHe co3/aBaTh COOCTBEHHBIC NMCHMCHHBIC 1 yCTHBIE COOOIICHHUA, 060061mas GUOTOrHUECKYI0 HH(OpMAIHUIO U3
l HeCKOJIBKMX HCTOYHMKOB, FPAMOTHO HCIIOJIB30BATh OHSTHHHBIN arapat OMOJIOIHH

1 ROJIOIHOHHAS OMOJIOI s

1 1.1 JBOJIIOIMOHHAS TEOPHs U €€ MECTO B OHOJIOrUH.
11 CBUIETENHCTBA 2BOIONHNU. [[aneonTOnOrHICCKUe: HOCJIe/I0BATENBLHOCTD T10sIBJICHUS BUIOB B AJICOHTOIOTHIECKON JICTOIMHUCH,

nepexoHple  (OpMBL. Buoreorpaduueckie: — CXOACTBO 1 pas/Miuc dbayn ©  (Qiop  MarepuKos M OCTPOBOB.
DMOpHONOrMYeCcKHe: CXOACTBA M Pasintui OMOPHOHOE DA3HBIX BHIOB  [O3BOHOMHBIX. CpaBHUTEITBHO-aHATOMUICCKHE:
FOMOJIOFHYHBIE, AHATOTMYHBIE, PYAMMEHTApHBIC OPraHbl, aTapU3Mbl. MOJIEKYISpHO- OMOXMMUYECKUE: CXOACTEO MEXaHU3MOB

HACJICACTBEHHOCTH 1 OCHOBHBIX MeTadOIMYECKUX HyTefI Yy BCEX OpranusMoB




W8 DA biad OIS Blat BBV .
1.2 ponroronnas Teopus Y. jlappuHa. TIperochbUIKy  BOSHUKHOBEHIA JapBUHE3MAa. JIBIKYIHE CHJIBI HBOJIIOIMA BUJIOB TIO

i t
| | Napeuiey (n30BITOUHOC pasMHOXKEHHE IIpH OTPaHAICHHOCTH pecypcoB, HEONpe/Ie/ICHHAA M3MEHUYHBOCTh, 0Ooppda 32

} CyIIIECTBOBAHUE, ecTecTBEHHbI 0TOOD)
| CpmreTHdecKast TeOpHUs 3BOJIOLMH (CTD) 1 OCHOBHBIE €€ IOIOKCHHA. Muxpossostionust. [Tomy i Kak enMHWIA BUAa U |
|

SBOJIIOIHUHN
N e
3MEHUNUBOCTD.

1.4 JIBMOKYILME CHIIBI (paxTOpbl) HBOMOLMA BHIOB B IpUpoOLIe. MyTaunonnpli mporecc M KoMOMHATUBHAsL U

)

[TonmynsiuOHHbIe  BOJHBI 1 npeitd reHos. Mzomsiius 1 MATPaLis. EcrecTBEHHBI 0TOOpP — HApPaB/LIOUINH (axTop dBOJIOLMH.

®opMBL €CTECTBEHHOTO oTbopa.
[IprcrocoOIeHHOCTE  OpraHi3MOB KaK pe3yIbTaT 3BOJIOMUM. [Ipumepsl nprcrnocodIenuii y OpraHu3MOs. Apomopho3bl 1

—_
(US)

|
|
|

1\ U0 Tan TaliHy.

| Bunn puooopaszosanue. Kpuieprn BUE. OcHoBHBIE (OPMBI BUI000PA30BAHHIA: reorpauueckoe, IKOJIOTHIeCKoe

1.5 MaxpO3BOIIIOTIHS. dopmbl  IBOJIOLHMHE: (uneTrdecKas, JiBepreHTHAas, KOHBEPreHTHA, napasuieabHas.
HeoOpaTrMOCTh IBOJIFOLAH

2 Bo3HUKHOBCHHE U PA3BUTHE JKI3HU HA 3emie »

2.1 JloHayuHble ITPEICTaBICHIA O sapodaenny oKu3ti. HayuHsre [MIOTe3bI BOZHMKHOBCHHS JKM3HH HA 3emie: abuoOreHes U

[aHCIIepMUsl. XUMUUYECKas OBOMOLH. DKCIepHMEHTAIBHOE  OATBEPH/ICHHC KEMUUeCKoil HBOMIONMH. HadanbHple OTalbl

6HOIOTAYECKOH IBONIONMHE. | HioTesa PHK-mupa. [lepsbie KIETKHA H VX spoJtfors. (POPMUPOBAHUE OCHOBHDBIX TPYIIT JKUBBIX
OpraHu3MOB

22 \PaBBI/ITI/Ie KU3HM HA 3eMie 110 3paM B HepruoJaM. Karapxeit. Apxeiickas 1 IpOTEpO30UCcKas dPbI. [Taseo3oiickas dpa 1 €€

epUOIBL: KeMOPHUICKHH, OPJIOBUKCKHUT, CUITYPHHCKHH, JIEBOHCKHHM. KAMEHHOYTOJIBHbIH, [IEPMCKHUH. Mezoszolickas 2pa ¥ c€

TIepUOIBIL: TPHUACOBBIH, FOPCKUI. MEJIOBOM.

KaitHo3oiickast pa U ee Iepruolbl. [1aJIeOTEHOBBIH, HEOI€HOBBIH, AHTPOIIOICHOBBIA. XapakTepuCTHKa KinMara 1 re0JIOrMYCCKUX
| ipomeccoB. OCHOBHBIC OTallbl 3BOJTFOLIMN  PACTUTEILHOTO U skuBOTHOTO Mupa. ApoMopho3bl Y pacTeHuil 1 KUBOTHbIX.
| [TosiBTIEHYE, PACIIBET ¥ BHIMUPAHHC PYIIIT JKUBBIX OpraHu3MOB

2.3 CucremMa OpraHHYyecKoro Mupa Kak OTpaXKEHHE DBOJIFOIUH. OCHOBHbBIE CHCTEMATHYECKHE MPYITIbI OpraHu3MoB
DpBOJOIMs UeoBeKa. AHTPONOJOrHs Kak payka. Pa3putue pecTaBIeHu# 0 IPOMCXOK/JICHIA UCTIOBEKA. MetToapl U3y4eHHs
aHTPONIOreHE3a. CxOJCTBA ¥ pasjIuuus 4eIoBeKa 1 KUBOTHBIX. CHCTEMATHUECKOE MOIOXKCHIE yenoBeKa. JIBHKyIIHAE CHIIBI
(axTOphl) AHTPOIOICHE3A. HacnencTBeHHash M3MEHUYMBOCTH 1 eCTeCTBEHHBIH  0TOOD. O6miecTBenHblil  00pa3  KU3HM,
J3TOTOBJICHVE OPY Al TPy, MBIIIICHNC, PeHb
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OcHoBHEBIE CTaAMKX ¥ BETBM OBOJIOIMHKM YCIIOBEKA. aBCTPAJIONMTCKH, YeoBek yMGHbH\/'i, Yeosex HpﬁMOXOﬂSIUJHﬁ, Yemnosex

2.5
HeaHepTanbcKui, YenoBek pasyMHBIH. HaXOJKH HCKOIAeMBIX OCTAHKOB, BPEMs CYyIIECTBOBaHMs, 00JaCTh PaclpOCTPAHEHUS,
i 00BEM TOJIOBHOTO MO3I'd, 00pa3 JKU3HU, OPY I
, 2:6 UenoBeueckne pachl. OCHOBHBIE OOJBIIME DAChl: €BPONCOMIHAs (eBpasmiicKas), HErpo-aBCTpajoujHas (dKBaTOpHANbHAS),
| o
| MOHIOJIOUJHAsd (a3MaTcKo-aMepUKaHCKas). UepThl IPHUCIOCOOJEHHOCTH IIPEJICTABUTENICH YeJIOBEUECKMX pac K YCIOBHAM
| cyllecTBOBaHMs. ErHCTBO YeaoBedeckux pac. Kpuruka pacusma
|
| 3 Oprasu3MBbl ¥ OKpYIKarollas cpena
|
3.1 DKONOrUsS KaK HayKa. 3a1add M pasfeiibl dKOIOTHH. MeTo ikl 3KOTOTHUECKUX HCCIeIOBaHUM. DKONOIHYECKOe MHPOBO33PEHHUE.
Cpeapl 0OUTaHUS OpraHW3MOB:BOIHAS, HA3EeMHO-BO3AYIIHAA, [I0UBEHHAsS, BHYTPHOPraH3MeHHast
s ] (v
32 Sxonoruyeckre haxtopsl. Kiaccuukaims 3K0I0rHIecKnx (paKTopoB: abHOTHUECKHE, OHOTHIECKUE U aHTponorentble. Jleficraue
9KOJIOTHIECKUX (PAaKTOPOB HA OPraHU3Mbl
3.3 AbGuotndeckue (GaKTOpLI: CBET, TEMIIEparypa, BIaxHOCTh. PoTomepmoamsm. Ilpucmocobnenns OpraHm3mMoB K JCHCTBHIO
abrotuyeckux (pakTOpoB. bUoIOrHYecKre puTMbI
3.4 Buotnueckue (GaxkrTopbl. Bumbl OHOTHUECKMX B3aUMOJCHCTBHHI: KOHKYPEHIMS, XHITHAYCCTBO, IAPasUTH3M. MYyTyallU3M,
KOMMEHCAIH3M (HaxJcOHUYeCTBO, KBAPTHPAHTCTBO), aMEHCATH3M, HeMTpanmsMm. 3HadeHHe OMOTHYCCKUX B3aHMOIeHCTBUI
U CYUIECTBOBAHWs  OPraHU3MOB B IIPHPOJHBIX COOOIIECTBAX
e DKOJOTHUECKHE XAPAKTCPUCTHKH MONyJsiui. OCHOBHBIE I10KA3aTEIM IOMYJSIUMU: YHCICHHOCTD, IIOTHOCTB, POXKIAEMOCTD,
| CMEPTHOCTh, MPUPOCT, MUTpalusd. JJMHaAMKUKa YUCIEHHOCTH MOIYJISIIMA U €€ PeryJIsiiiys]
i
! 4. Coo01ecTBa ¥ 9KOJIOIrMYECKHE CUCTEMBI
4.1 CoOOIIIeCTBO OPraHnu3MOB — OuoneHo3. CTPYKTYphl OHOILEHO3a: BHIOBAS, MPOCTPAHCTBEHHAsA, Tpoduueckas (nuiiesast). Buabl-
JOMUHAHTHL. CBSI3M B OMOLIEHO3€
4.2 DKOJOTrHYEeCKUE CUCTEMBI (9KOCHCTEMBI). [Tonsitne 00  PKOCHCTEME H omoreorieHo3e. DyHKIMOHAIBHBIE
KOMITOHEHTBI SKOCHUCTEMBI: TIPOAYIEHTHI, KOHCYMEHTBI, PeayLeHThl. KpyroBopoT BEIIECTB M TOTOK SHEPrHH B

sxocucteMe. Tpodudeckne (ITUIIEBBIE) YPOBHH 3KOCHCTeMbL. llniieBble nemu 1 ceTH. OCHOBHbIE MMOKA3aTe/M IKOCHCTEMBI:
6romacca, MPOLYKIHs. JKOJOTHIECKUE TTHPaMHU/IbL: IPOMYKIIIH, YHCIEHHOCTH, Ornomacchl. CBOMCTBA SKOCHCTEM: YCTOHYHBOCTE,

camoperyJsius, pazpuTre. CyKueccus




[Ipupo tHble SKOCHCTEMBL. DKOCHCTEMBI 03€p I PEK. JKOCUCTEMa XBOWHOTO MM IMHPOKOTUCTBEHHOIO Jleca.
AHTPOIIOTEHHBIE OKOCHCTEMBL.  ATPOIKOCHCTEMBL. VpGO3KOCHCTEMBL.  bAOIOrHHeCcKoe U X035UCTBEHHOC
3HA4YECHKE arposKOCHCTEM U YPOOIKOCHUCTEM.

BuropasnooOpasue Kak GakTop yCTOHIHBOCTH SKOCHCTEM. CoxpateHue OHOJOTUIECKOI0 pasHooOpasusi Ha 3emiie

4.4

Vuenue B.U. Bepranckoro o ouocdepe. I'panulipl, COCTaB ¥ CTpYKTYpa ouocdepsl. Kupoe BEHECTBO U €ro (GyHKLIHH. |
Ocobennocty Ouocepsl Kak II00aTbHOM IKOCHCTEMBI. JluramuvecKoe paBHOBECHE H obparHas cBsi3b B Onocdepe. |

KpyroBopoThb! BELIECTB U OHOrCOXMMUICCKHC HHIIBI 3IEeMEHTOB (yrieposa, a3ora). 30HaIbHOCTh erocdepnl. OCHOBHBIE |

|

OUOMBI CYLIH ,
IE—

Yenopeuectro B Orocdepe 3emin. AHTPOIIOTEHHbIC M3MCHCHHMA B 6uocepe. ['modanbHbie IKOTOTHICCKUE 1pOOIIEMBL. ‘
OcHOBa  pallMOHAIBHOTO VIIpaBICHAS  TPUPOIHBIMU pecypcaMH M VX HCIIOJB30BAHUC. JlocTrKEHHS
OUMOJIONMHU ¥ OXPaHa IPHPOJIb g

|
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