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IMMOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke MporpaMMsbl M0 OUOJIOTHH TEOPETHIECKYIO OCHOBY JUTSI ONIPEACTICHISI TI0X0/I0B
K (opmupoBaHHIO coaepxkaHUS ydeOHOro mpenMeTa «bHONOTHS) COCTABUIM: KOHIENTYaIbHBIC
nosioxkeHnst ®I'OC COO o B3anM0o0OOYCIOBICHHOCTH IIeNiei, cCoepKaHMs, Pe3yIbTaTOB O0y4eHUs U
TpeOOBaHUN K YPOBHIO TOJIOTOBKH BBIITYCKHHUKOB, IOJIOXKEHHUS OO0 OOMUX MENsSX W TPUHIUIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHHE CHCTEMBI CpeaHero oomero oopasosanus B Poccuiickoit
denepanun, a TaKKe MOJOKEHUS O crieruduke OMOIOTHH, € 3HAYCHUN B TIO3HAHUY YKUBOU IPUPOIBI
1 oOecredyeHnr CYIIeCTBOBAHMS 4YeloBedeckoro ooOmecTBa. COrIACHO HA3BAaHHBIM IOJIOKEHUSIM,
OTIpe/ICIICHbI OCHOBHBIC (DYHKIIUU ITPOTPAMMEI 110 OMOJIOTHH U €€ CTPYKTYypa.

[IporpamMma mo Ouosioruu AaéT MPEACTaBICHUE O IENAX, 00 oOmel cTpareruu OO0ydeHWS,
BOCITUTAHWS M Pa3BUTHs OOyJAIONIUXCS CPEJICTBAMU y4eOHOTro mpeaMera «bHonorusy, ompenelser
00s13aTeNIbHOEC TIPEIMETHOE COJICpPIKaHUE, €ro CTPYKTYpY, pachpeliesiecHHe IO pasjeliaM W TeMa,
PEKOMEHIYEMYIO TTOCIICI0BATSIIBHOCTh H3YICHHSI YIeOHOTO MaTepraia ¢ YIETOM MEKIPEIMETHBIX 1
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA 0O0pa30BaTEILHOTO TIPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B mporpamMMe mo OMOJIOTHH TaK)K€ YYUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM W TIPEIMETHBIM pe3yibTaTaM oOOydeHHS B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIIbHON JIEATEILHOCTH/YUYEOHBIX JEUCTBUN 00YJAIOIITUXCSI IO OCBOSHUIO COJIEPIKAHMS
O6uo0rnUYeckoro oopazoBaHusl.

B mnporpamme mo Ouonorum (10-11 kmaccel, 0a30BBIf YpPOBEHb) peaNNU30BAH MPUHIUI
MIPEEMCTBCHHOCTH B M3YYCHUU OHMOJIOTHH, OJlarojapsi 4eMy B HEH MPOCMaTpHBacTCs HAIPABJICHHOCTh
Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (HOPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHMS,
LIEHHOCTHBIX OPHEHTALUNA JIMYHOCTH, SKOJOTMYECKOTO MBIIIJICHUS, MPEICTaBICHUA O 3J0POBOM
o0Opase XM3HU M OCPEKHBIM OTHOIICHHEM K OKpYKarollehd mpupomHoi cpeae. [loatomy Hapsgy c
M3y4YeHHEeM O0I1e0MOIOTHYECKIX TEOPHid, a TAK)Ke 3HAHUI O CTPOCHHH >KUBBIX CHUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX MPOIECCOB B IporpamMme MO OHUOJIOTHH YIIEIEHO
BHUMAaHHE UCMOJIb30BAHUIO MOJTYYEHHBIX 3HAHUN B TIOBCEHEBHOM JKU3HM JUIS PELICHUS MPUKIAIHBIX
3a/1a4, B TOM 4Hciie: Tpo(UIaKTUKN HACIEICTBEHHBIX 3a00J€BaHUI YeIoBeKa, MEIMKO-TeHETHYECKOTO
KOHCYJIbTUPOBAHUS, OOOCHOBAHUS HSKOJOTHYECKH I[€JIeCOO00pa3HOro MOBEICHHS B OKpYKaromen
MPUPOJHON cpele, aHalIM3a BIUSHUS XO3AWCTBEHHOM JIEATEIBHOCTH 4YEJIOBEKa HA COCTOSIHHE
MPUPOJHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. YCHUJICHHE BHUMAaHMsS K MPUKIAIHONW HANpaBIEHHOCTH
yueOHOro mnpeamera «buonorus» NPOAMKTOBAHO HEOOXOJAMMOCTBIO OOECHeUeHHUs YCIOBUN AJis
pelleHus OJHOW W3 aKTyaJdbHBIX 3aJad IIKOJIBHOTO OHOJIOTUYECKOTO 00pa3oBaHUs, KOTOpas
npenmnosiaraetT (GopMupoBaHHE Yy OOYYAIOUIMXCA CHOCOOHOCTH aJanTUPOBAThCS K HW3MEHEHUSIM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero o0pa3oBaHUs 3aHMMaeT BakHoe MecTo. OnHa
obecrnieunBaet (popMHupoBaHUE Y 00yUaIONIUXCS MPEACTABICHUI 0 HAyYHOU KapTUHE MUPA, PACIIUPSET
1 00001IaeT 3HAHUS O KUBOW MPUPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOI OpraHu3aluu 1
OBOJIIOIMH, CO3/JaET YCIOBUS JJs: TIO3HAHUS 3aKOHOB JKMBOW TPUPOIBI, (POPMUPOBAHUS
(YHKIIMOHATBHOM TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO U Oe30macHOro o0pasa KU3HHU, SKOJIOTHIECKOTO
MBIIILJICHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJE U YETOBEKY.

Bonpiioe 3HaueHrne OHOJOTHUS MMEET TakKe JAJS PElIeHUS BOCIUTATENbHBIX U PAa3BUBAIOLIUX
3ama4 cpeAgHero oOmiero oOpa3oBaHMs, colUalM3aluu oOydarommuxcs. M3ydenuwe Ouonoruu
obecrieunBaer ycioBHs A (OPMUPOBAHUS  HMHTEIUICKTYAJbHBIX, KOMMYHHUKAIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYIbTYpHI, CIIOCOOCTBYET MHTETpaIli OMOJOTHYECKHX
3HAHWHA C TPEACTABICHUSMHU W3 JPYrHMX Y4eOHBIX TPEIMETOB, B YACTHOCTH, (DU3HKH, XUMHH U



reorpadun. Ha3BaHHbIE MOJOXKEHHUS O TIpeIHA3HAYCHUN y4eOHOTo npeaMera «bronorusy cocTaBuiIn
OCHOBY JUISI ONpEeAETCHHUS TOAXOJO0B K OTOOpY M CTPYKTYPHPOBAaHHIO €ro  COJIEp)KaHus,
MIPEJICTAaBICHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

Ot0op conepxanus ydeOHOoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE OCYLIECTBIEH C
MO3ULUH KYJIbTYpOCOOOPa3HOTO0 MOJX0Ja, B COOTBETCTBHM C KOTOPHIM OOYyYaroluecs JOJIKHbI
OCBOWTH 3HAHWS M YMEHHUSA, 3HAUYUMBIC I (OPMHPOBAHUS OOIICH KyIbTYphI, OINPEACISIONINE
a/JIcKBaTHOE I[IOBE/ICHUE YEJOBEKAa B OKpYXKAIOUIEH NpUpOAHON cpelae, BOCTpeOOBaHHBIE B
MOBCETHEBHON W3HM M TMPAKTHUECKOW naearensHOocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHHM
3aHUMAIOT 3JICMCHTHI COJICPYKAHUS, KOTOPBIE CIIY’)KaT OCHOBOH isi (DOPMHUPOBAHHSI MPEIACTABICHUA O
COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTUHE MHpa M LEHHOCTHBIX OPHEHTALMAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOTO 00pa30BaHUsL.

CTpyKkTypupOoBaHHE COJEpKaHMUs Y4eOHOro wmaTepuaja B MpOorpaMMe IO OHOJIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHHUM 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX KHUBOU
MIPUPO/IBI, O €€ YPOBHEBOW OpPraHMU3aIlMU U 3BOJIONHUH. B COOTBETCTBUM C 3THM B CTPYKType y4eOHOTO
npeameta «buosorus» BBIFCNEHBI CIEIYIONINE COJep)KaTelibHble JUHUM: «buomorus kak Hayka.
Metonel HayuHoro mo3HaHus», «KileTka kak Ouosiormyeckas cucrema», «OpraHusMm Kak
Oouosnoruueckas cucrema», «CucreMa U MHOrooOpa3ue OpraHH4ecKOro MHpay, «IBOJIIOIUS KHUBOU
MIPUPOJIBIY, «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wu3ydenus yuyebHOro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJaJieHUE
00YyJarOIIMMHUCS 3HAHMSMH O CTPYKTYPHO-(QYHKIIMOHAILHOW OPraHU3allié XUBBIX CHCTEM Pa3HOTO
paHra U mMpuoOpeTeHne YMEHUW HMCIOJIb30BaTh OTH 3HAHUS IS TPAMOTHBIX JEUCTBUN B OTHOIICHUH
00BEKTOB ’KMBOM MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JloctkeHnne 1end wu3ydeHuss ydeOHoro mpeamera «buornorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYarOIMIMMHCS CHUCTEMbl 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YUCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBUiIax, CAyXKalluX OCHOBOM /i (hOpMHpPOBaHUS MpEACTAaBICHUN O
€CTECTBEHHO-HAYYHON KapTHHE MHUpPa, O METOJaX Hay4yHOro MO3HAHWS, CTPOCHHH, MHOIO0Opasuu u
OCOOCHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alliM, BBIAAIOMIUXCS OTKPBITHIX U
COBPEMEHHBIX HCCIICOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOydYalOIIMXCS TO3HABATENbHBIX, MHTEUIEKTYaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mmpoliecce aHaIKu3a JaHHBIX O MYTAX pa3BUTHs B OMOJIOTUH HAYYHBIX B3TJISAI0B, UICH U
MOAX0JI0B K U3YYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE y oOyuaromuxcs oOIel KyiabTypbl, (PYHKIHOHAIBHONW TPaMOTHOCTH, pPa3BHUTHE
YMEHHUH OOBSICHSATh M OLIGHUBATH SIBIICHUS OKPYXKAIOIIETO0 MHpa XUBOW MPUPOJbl Ha OCHOBAHUU
3HAHWI U OIBITA, MOJYYEHHBIX MPU U3YYEHUU OMOJIOTUH;

(dbopMupoBaHre y 00y4aroIUXCsl YMEHUN HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKON JIEATEIILHOCTH YEeJIOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOUOTEXHOJIOTU;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTU TO3HAHHS YENOBEKOM JKHUBOM MPHUPOJIBI,
HE0OX0IMMOCTH OEpe’KHOTO OTHOIICHHUS K HeH, COONIOJCHHs 3TUYECKHMX HOPM TIpHU MPOBEACHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHME IIEHHOCTU OWOJOTMYECKUX 3HAHHWK [UIs TOBBIIMICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE TNPUOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCETHEBHOW JKM3HU Ui OLICHKH
MOCIIE/ICTBUI CBOEH EATENLHOCTH 0 OTHOLICHHIO K OKpYXarolei cpeae, COOCTBEHHOMY 3/I0POBBIO,
o00CHOBaHME U COOMIOIeHNE Mep TTPODUITAKTUKY 3a00JIeBaHU.



B cucreme cpennero oOmero o6OpaszoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
ABJISICTCA O6$I3aTeJIbeIM y‘-Ie6HbIM npeaMeToMm, BXOAAIIMM B COCTaB HpeIIMCTHOfI oOiactu
«ECTCCTBCHHO-Hay‘-IHBIe NpeaAMCTBD).

s u3ydenust Ouosiornd Ha 0a30BOM ypOBHE CpeaHero oomero oOpa3oBaHHUS OTBOAMUTCS 68
yacoB: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kitacce — 34 yaca (1 yac B Hezielnto).

Paboyas mporpamma no 6mosoruu pazpaboTaHa ¢ y4eToM pabdodeid mporpaMMbl BOCITUTAHHUSI:

N n/n | lata npoBeaeHust MoayJ/ib BOCIIMTATEILHON NPOrpaMMBbl
«IIIKOJIBHBIH YPOK» (3aIVIAHUPOBAHHbIE MEPONIPUATHS)
1 CenTs10pb [IpoBenenne MeponpusaTHii B paMkax Ipoekra «PoctoB-ropon

OyZIyl1ero» B COOTBETCTBUH C KaJE€HIapEM SKOJIOTHHU:

16 cenTs06ps — MexTyHapOJHBINA I€Hb OXpaHbl 030HOBOIO CJIOSI.

27 cenTs0pss — BceceMupHblil eHb TypU3Ma.

29 centsi6psi — BcemupHbIii 1eHb cepla.

- Yyactue B npoekte «llopsaox»

- Yuactue B 3kosiormyeckux akuusax: «KuBeie pomHuku PocTtoBay,
«bobirast ybopka»

2 OxTs6pb [IpoBenenne MeponpuaTHii B paMkax Ipoekta «PoctoB-ropon
OyZIyl1ero» B COOTBETCTBUM C KaJIEHapeM SKOJIOTHH.

16 oxTs16psi — BcemupHblii 1eHp xi1e0a.

- Yuactue B npoekte «llopsgox»

- Yyactue B 3Kojiormyeckux akuusax: «KuBbpie pomHuku PocTtoBay,
«bobiras ydoopka

3 Hos6pn [IpoBenenne MepompuaTHii B paMkKax Tmpoekta «PocTtoB-ropon
OyIyl1ero» B COOTBETCTBUH C KaJ€HIapPEM SKOJIOTHHU:

- Konkypc BugeoponkoB «MuHyTa 15 OyIyIIeroy

- Yyactue B npoekte «Ilopsaox»

4 Jlexabpb [IpoBenenne MepompuaTHii B paMkax Tmpoekta «PocTtoB-ropon
OyIyIIero» B COOTBETCTBUM C KaJCHIapPEM SKOJIOTHHU:

- Konkypc — 3amuTa npoeKkToB « IKOTEXHOJIOTUM»

- Yyactue B npoekte «llopsgox»

5 SluBapb [IpoBenenue wMeponpusTUii B pamkax npoekta «PocTtoB-ropon
OyIyIIero» B COOTBETCTBUH C KaJCHIapPEM SKOJIOTHHU:
15 suBaps - Jlenp 3umytomux nrun Poccun. OOmepoccuiickas

KyJIbTYpHO 3KoJiornueckass akuus «llokopmure nrtun!» mpoBoauTcs c
2002 r. no naunuatuse Coro3za oxpansl ntuil Poccuun

16 ssuBapst — BceMupHbIii IeHb CHera

29 suBaps - JleHp MOOWIM3AIMKM TPOTUB YTpoO3bl SACPHON BOWHBI (C
1985 1.)

- Yyactue B npoekre «llopsaox»

- Axn: «Pasnensii ¢ Hamny, «KynpTypa oOpaiieHust ¢ 0TX0JaMim»

6 ®despanb IIpoBenenue MeponpusaTHii B paMKax Ipoekra «PocTtoB-ropon
OyaylIero» B COOTBETCTBHUU C KaJIEHIAPEM KOJIOTHHU:

2 ¢eBpans — [lens cypka 11 ¢espans - Benecos Jlens (cepeanna 3uMbl)
19 ¢eBpans - BcemupHblii neHb KUTOB / BCeMHpHBIN JeHb 3allUTHI
MOPCKHX MiIeKomuTaronux (c 1986 r.)

- Yuacrue B npoekre «llopsaaox»

- OrtkpblTas TOpPOJCKas  HAYYHO-TIpaKTHYecKas  KOH(MEepeHIHs
«9KOJIOT'uf-Becna»

- Axin: «Pasnensii ¢ Hamny, «KynbTypa oOpalieHus ¢ 0TX0JaMmy»




7 Mapt IIpoBenenue MeponpusaTHid B paMkax IHpoekra «PoctoB-ropon
OyayIero» B COOTBETCTBUU C KaJICHIAPEM 3KOJIOTUU:

1 mapra - BceMupHbIl 1€eHb UYMMYHUTETA;

20 mapta - BcemupHblil 1eHb 3eMiy;

26 mapra - Yac 3emuin

- Yuactue B npoekre «llopsgox»

- Axuun: «Pazgensait ¢ Hamn» «KynbTypa oOpaiieHusi ¢ 0TXoJaMu»
«/lenn JlpeBonacaxxaeHus» «CBoboga oT 0Tx010B» «Crnail Makynarypy
— cnacu gepeBo» «Her mnakeram» <«OKuBbie ponnuku Pocrosa»
«bonpmas yoopka» (MapT-Maii)

- ['opoackoe mepornpusaTre « IKOJOTHUECKHUE 1e0aThD)

8 Arpenb [IpoBenenne MeponpusatHii B paMkax Impoekra «PocTtoB-ropon
OyIyl1ero» B COOTBETCTBUU C KaJE€HIapEM SKOJIOTHHU:

1 anpens - MexayHapoiHblii 1eHs ntull (JleHb opHuTOsIO0Ta);

12 amnpenss - BcemupHBIi  JOeHP aBHAlMM W KOCMOHABTUKH
(MexxayHapoJHbIi IeHb 10JIeTa YeJI0BeKa B KOCMOC)

22 ampenst — MexayHapoAHbIHN 1eHb 3eMIIu

26 ampens - /JleHp mamsaTH NOTHOMIMX B pPaJUAllMOHHBIX aBapHsIX U
karactpoax  (JleHb ~ y4aCTHUKOB  JIMKBUJAIIMM  IOCJIEACTBUI
paavalMoOHHBIX aBapuil 1 katacTpod); MexyHapOoIHBIN J1eHb MaMATH O
4epHOOBUTHCKOM KaTtacTpode

- Yuactue B npoekrte «llopsgox»

- Axmun: «Paznmensit ¢ Hamu» «KymbTypa oOpaiieHus ¢ OTXOJZamMuy
«/lenp JIpeBonacaxaeHus» «CBoOoa oT 0TX010B» «Crnaii MakyaaTypy
— cnacu JgepeBo» «Her makeram» <«OKuBble poanuku PocroBay
«bonbras yoopka» (MapT-mai)

- Temaruyeckue ypoku, MOCBSILEHHbIE pa3JelibHOMY COOpY TBEPIBIX
0b1TOBBIX 0TX010B (THO)

- EquHbIi TOPOACKOM SKOJIOTHYECKUH YPOK

9 Mait [IpoBenenue wMeponpusTuii B pamkax mnpoekta «PocToB-ropon
Oy/yIlIero» B COOTBETCTBHH C KAJICHIAPEM IKOJIOTHHU:

- Axmum: «Pasnmensit ¢ Hamm» «KynbTypa oOpaiieHus ¢ OTXOJaMu»
«/lenp JIpeBonacaxaeHus» «CBoOoa oT 0TX010B» «Crnaii MakyaaTypy
— cnacu JgepeBo» «Her mnakeram» <«OKuBble poanuku PocroBay
«bonbras yoopka» (MapT-mai)

- Yyactue B npoekre «llopsaox»

10 Hionn IlpoBenenue MeponpusTHii B paMmkax 1npoekra «PocToB-ropon
OyIyIIEero» B COOTBETCTBHHU C KaJC€HAApPEM SKOJOTHH:
- Topoackoii sxosiornyeckuii pectuBaiib «IKoMupy

COJAEP KXAHME OBYYEHMUS

10 KITIACC

Tema 1. Buonorns kak Hayka.

buosornss kak Hayka. CBs3pb OHOJOTMM C OOIIECTBEHHBIMM, TEXHMYECKUMHM U APYTUMH
€CTeCTBEHHBIMU HayKamH, ¢wuiocopueil, 3TUKON, »cTeTMKOW U mnpaBoM. Ponp Ouosorum B
(bopMUpPOBaHUN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CuctemMa OHOJIOTHYECKUX HaYK.

Metoabl TO3HAaHUS KMBOM HpUpoibl (HAONIIOJEHHE, SKCIEPUMEHT, OINUCaHHe, W3MEpeHUe,
KJ1accu(uKaIus, MOIeIMPOBaHNE, CTAaTUCTUYECKask 00pabOTKa JaHHBIX).
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JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konpuos, [x. Yorcon u @. Kpuk.

Tabnuuer u cxemsl: «MeToAbI TO3HAHUS KUBOU TPUPOIBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «lMcmonb3oBaHue pa3iIWYHBIX METOJOB MPH HU3YyYCHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

JXussie cucremsl (OMOCHUCTEMBI) KaK TpeAMET n3ydeHus Ononorun. OTIMYNe )KUBBIX CHCTEM OT
HEOPraHUYECKON IPUPOJIbIL.

CpoiicTBa OMoOcHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alMu OMOCUCTEM: MOJIEKYJISIPHBIN,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIM, MOMYJISIUOHHO-BUIOBO, HKOCUCTEMHBIN
(ObuoreoneHoTHYECKHHT ), OHOChHEPHBIH.
JdemoncTpaumnu:

Tabmuis! u cxembl: «OCHOBHBIE IPU3HAKY JKU3HW», «Y POBHU OpraHU3AINH KUBOI MPUPOIBD».

Ob6opynoBanue: moaens Moiekyasl JJHK.

Tema 3. XumMuueckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTbl, MHUKPO3JIEMEHTBHI.
Bopa u MmuHepanbHbI€ BEIIECTBA.

OyHKIMY BOJBI U MUHEpAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUeckoro OanaHca.

benku. CocrtaB u ctpoeHue OeIKOB. AMUHOKHCIOTHI — MOHOMeEpHI OenkoB. Hesamenumble u
3aMEHHMMbIE aMHUHOKUCIOTH. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOM MOJEKYIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAs U YETBEPTHUHAs CTPYKTypa). XHMMHUYECKHE CBOMCTBA OENKOB.
buonorunueckue QpyHkIn OenIKoB.

®depmeHTsl — Ouonormveckue KartanuzaTopbl. CrTpoeHue ¢depMeHTa: AaKTUBHBIA IIEHTD,
cyocrpatHas cnenuduunocts. Kodepmentsl. Buramunel. OTauunst GepMEHTOB OT HEOPraHHMYECKUX
KaTaJan3aTopoB.

VYrieBoapl: MOHOcCaxapuibl (TJIOKO3a, pubO3a W Je30KCHUprO03a), aucaxapuibl (caxaposa,
JIAKTO3a) U MoJIMcaxapuabl (Kpaxmall, TIIHKOTEH, 1eUTion03a). bruomorundeckue ¢GyHKIIMU yrieBOIOB.

Jlunuaer: Tpuraunepuabl, Gochommumuabl, crepounsl. 'mapodunbHO-TUIPOPOOHBIE CBONCTBA.
buonorunueckue Qynxiuu nunuaoB. CpaBHEHHE YIIEBOJOB, OEIKOB W JIMIUJIOB KaK HMCTOUYHUKOB
SHEpPruu.

Hyxneunosbie kucnotsl: JJHK um PHK. HykneoTuasl — MOHOMEpbl HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JIHK. Ctpoenune u dyakiuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuM.

Huronorus — Hayka o kierke. Kinetounas teopus — nmpumep B3auMOJEHCTBUS uael U (HakToB B
HAayYHOM MO3HAHUU. MeTOAbl U3yYCHHUS! KIETKH.

Knerka kak nenoctHas sxkuBasi cuctema. OOImMe NpH3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMOpana, monekynsl JJHK kak renetnueckuii anmapar, CUCTeMa CHHTe3a Oenka.

Tunel  KIETOK:  dyKapuoTHYecKas M mpokapuotuueckas. (OcoOEHHOCTH  CTPOCHHUSA
npokapuoTHueckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHHE SYKapUOTHUECKOW KIIETKH.
OCHOBHBIE OTIMYHUS PACTUTEIHHOM, )KUBOTHOU U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTEHKA, TIJIMKOKAIUKC, HUX (YHKIUH.
[Ina3martnyeckass wmemOpaHa, e€ cBoiictBa M ¢yHkuuu. LluTorulasma u  e€ opraHoupl.
OnnomeMOpannbie opranouabl knetku: OIIC, ammapat [onbmku, mmszocomsbl. [lomyaBTOHOMHBIE
OpraHoW/ibl KJIETKH: MUTOXOHApPWHU, TacTuabl. IIpoucxokeHne MUTOXOHIAPHM M IUacTul. Buabl
wiactusl. HeMeMOpaHHbIE OpraHOUBI KIETKH: pUOOCOMBI, KIIETOUHBIN HIEHTP, LIEHTPHUOIHU, PECHUYKH,
KryTuku. OyHKIIMM OpraHouI0B KJIEeTKHU. BritoueHusl.

SAnpo — perynsatopHsiii HeHTp kieTku. CTpoeHHe siapa: siepHas o000J0YKa, KapHoIliazMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHncTpaumnu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. neitnen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk,



M. Vunkunce, P. @panxnun, K. M. bap.

[uarpammsl: «PacrpeneneHne XMuMUYECKUX AJIEMEHTOB B HEXMBOW nIpupoae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KMBOU MPUPOJIEN.

Tabmuuer u cxemsl: «Ilepuoanyeckast TabIUIIA XUMHYECKHX 3JIEMEHTOBY, «CTpOSHHE MOJICKYJIbI
BOJIb», «bruocunTes Oenkay, «CtpoeHue mMolekynsl 6enkay, «Ctpoenue dpepmenTtay, «HykienHoBbIe
kucnotsl. JTHK», «Ctpoenue monekynsl AT®», «CTpoeHue 3ykapuoTHUeCKON KieTKn», «CTpoeHue
KUBOTHOUM KJIETKN», «CTpPOCHHE PACTUTEIBHOU KIETKW», «CTpOoeHHE MPOKAPUOTUYECKON KIIETKW»,
«CTpoeHue siipa KIETKn», «YTIEBOAb, «JIumuab.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, 0O0OpyIOBaHWE [UIsi TPOBEACHUS HAOIIOJICHUN,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIPENIapaThl PaCTUTEIbHBIX, JKUBOTHBIX 1 OAKTEPUATbHBIX KJIETOK.

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

JlaGoparopHas padota Ne 1. «3yueHne kaTaauTHUECKON aKTUBHOCTH (DEpMEHTOB (Ha MpuMepe
aMuUIIa3bl WM KaTajiasbl)».

JlabopatopHast padota Ne 2. «/3yueHue CTpOCHHS KIETOK PACTCHHM, KUBOTHBIX U OaKTepHii
101 MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMHCAHUEY.

Tema 4. /Ku3HenesATeJIbHOCTH KJIETKH.

OOmeH BemiecTB, WU METaboIM3M. ACCUMWIAIMS (IUIACTUYECKUNA OOMEH) M JTUCCUMUJISIIUS
(’HEpreTUYecKuii 0OMEH) — IBE CTOPOHBI €IMHOTO Tpoiiecca MeTabom3Ma. Posrk 3aKOHOB COXpaHEeHHsI
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tunsl o6MeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHbIif. Ponb hepmeHTOB B 00MEHE BellecTB
Y TIPEBPAIICHUH SHEPTUU B KIIETKE.

®dotocunte3. CmeroBas u TemHOBas (¢a3el  (orocunTe3a. Peakmuum  orocunTe3A.
DddextuBHOCTH (oTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a NI KU3HM Ha 3emiie. BrusHue ycioBuid
cpenbl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTCHHI.

XeMmocHuHTe3. XeMOCHHTE3UPYIOIKe 0akTeprn. 3HAYCHHE XEMOCHHTE3a JIJIs )KU3HU Ha 3emUle.

DHepretudeckuii oOMeH B KieTke. PacmienyieHue BellecTB, BBIIEICHHE M aKKyMYJIHUpOBaHHE
SHEPTHUH B KJIETKE. DTarbl SHEPreTHIeckoro ooMena. [ mukonm3. bpoxkenne u ero Buasl. Kucinopomnoe
OKHCJIEHWEe, WJIH KIeToYHoe mbixaHue. OxucnautenpHoe (ochopunmmpoBanue. IPPeKTHUBHOCTD
SHEPTeTUYECKOT0 OOMEHa.

Peakun matpuunoro cunresa. I'enerndeckas napopmanus u JJHK. Peanuzanus renernueckoi
unpopmanuu B kietke. ['eHeTnueckuit koa U ero cBoicTBa. TpaHCKPUMIMS — MATPUUHBIN CHHTE3
PHK. Tpancnsauuss — OmocuHTe3 Oenka. Ortambl TpaHciasiuuu. KoaupoBaHue aMUHOKHCIOT. Poib
pubocoM B OnocuHTE3€e OenKa.

Hexnerounsie dhopmbl xu3HU — BHpYCHl. Mctopusi oTkpbeitus BupycoB (. . VMBaHoBCKuii).
OcoOeHHOCTH CTpOEHUS M KU3HEHHOro LuWKiIa BuUpycoB. bakrtepuodaru. bonesnu pacreHui,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc nmmyHonmedunurta venoBeka (BUY) —
Bo3Oymutens CIIMJla. OOpatHas TpaHCKpumus, peBepraza U uHTerpasa. IIpodunaktuka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHHIA.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, . . UBanoBckuii, K. A. Tumupszes.

Tabmuisl u cxembl: «Tunbl nutanusy, «Merabonuzmy», «MUTOXOHAPUN», «IHEPTETUUECKUI
obMen», «Xnoportact», «®otocunresy, «Crpoerue JJTHK», «Ctpoenue u GyHKIMOHUPOBAHUE T€HAY,
«Cunre3 Oenkay», «['eHermyeckuii xoa», «Bupyce», «bakrepuodaru», «CTpoeHHE U KU3HEHHBIN
ki Bupyca CIIN/la, 6akrepuodaray», «Pemmukanus JJHK».

Ob6opynoBanue: moaenu-anmummkanuu «Y nsoenue JJHK u tpanckpunimsy, «buocunres 6emka,
«CTpoeHue KieTku», Mojens cTpykrypst JJTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1wk, WAM JKU3HEHHBIM TWKI KkieTku. MaTtepdaza u mwuro3. Ilpomecchr,
nporekaomue B uHTepdaze. Pemmmkamus — peakuus wmatpuuHoro cuHTe3a [IHK. Crpoenwue
XpOMOCOM. XPOMOCOMHBIN Ha0OP — KapuOTHI. JIUIIOUIHBIA U TallJIOUIHBIA XPOMOCOMHBIE HA0OPHI.
Xpomaruel. Llutonoruyeckne OCHOBBI Pa3MHOXKEHUS U MHIUBUIYAJIbHOTO PA3BUTHUSL OPraHU3MOB.



Henenne kinetkn — muto3. Craguu murtosa. IIpouecchl, mpoucxonsiiue Ha pa3HbIX CTaJAMsIX
MHTO3a. BHOJIOrnYeCKuil CMBICT MUTO3A.

[Iporpammupyemasi Tbeb KJIETKH — aromnTo3.

@DopMBI pa3sMHOKEHHUSI OPTaHU3MOB: OECIojoe W IMOJIOBOE. BHIBI OECosoro pa3MHOKEHUS:
JeNICHUe HaJaBOE, TOYKOBAHUE OJHO- M MHOTOKIIETOYHBIX, CIOpPOOOpa3OBaHHME, BETETATHBHOE
pasMmHokeHue. IcKycCTBEHHOE KIIOHHPOBAaHNE OPTraHU3MOB, €T0 3HAYEHUE ISl CEJICKIINH.

[TonoBoe pazMHOXKEHUE, €70 OTIINYUSA OT OECIOIOrO.

Meiioz. Craguu meiio3a. [Iporeccsl, mpoucxoasiue Ha cTaausx Meiosa. [loBeaenne xpomocom
B Meio3e. KpoccuHrosep. bruosnorndyeckuil CMbICII M 3HAYEHHE MEH03a.

l'amerorenes — mporiecc 00pa3oBaHUS IMOJIOBBIX KJIETOK Y JKMBOTHBIX. [lOJIOBBIE KeIe3bl:
CEMEHHUKH H sAnYHUKH. OOpa3oBaHME U Pa3BUTHE TIOJOBBIX KJIETOK — raMeT (CrepMaro3oui,
SHIIeKIIeTKa) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHHUS SHULEKIETOK U CIIEpMaTO30UI0B.
OnnonotBopenue. [laprenorenes.

WuauBuayanbHoe pa3Butve (OHTOTeHe3). OMOpHOHANIbHOE pPa3BUTHE (3MOpUOTeHe3). DTalbl
SMOPHOHAIBHOTO Pa3BUTHS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJICHHE, TacTPYJSIUs, OPraHOTEHE3.
[ToctomOproHanskHOE pa3BuTHE. THIBI TOCTIMOPHMOHAIBHOTO PAa3BUTHUS: TMPSMOE, HEMPsMOe
(muuuHOYHOE). BnusHME cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIMOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pasButue pacteHnii. OHTOT€HE3 IBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHH, CTaJuu
Pa3BUTHAL

JdemoncTpaumnu:

Tabmuubr 1 cxembl: «DOpPMBI Pa3MHOXKEHHS OPraHU3MOBY», «JIBOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHHi», «BererarnBHOe pa3sMHOXKEHHE paCTeHUI», «JleleHne KIeTKu OakTepuii»,
«CTpoeHue MoJIOBBIX KIETOK», «CTpoeHue xpoMocoMbly, «Kiertounsiii ukny, «Pemmukanus JTHK»,
«Mwuto3», «Meito3», «llpsamoe u HenpsaMmoe pa3BuTHE», «l['ameToreHe3 y MIICEKONUTAIONIUX U
4yesnoBeKka», «OCHOBHBIE CTAaJMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKON, MHUKpornpenapatel «CrnepMaro3ouibl  MIIEKOMUTAIOIIETOY,
«Aineknerka miekonuraromero», «KapuokrnHes B KIETKax KOpEIIKa JIyKa», MarHUTHas MOJENb-
anmukanus «Jlenenne knetkun», moaens JJHK, monens metada3Hoit XpoMOCOMBI.

JlaGopaTopHble H NpaKTU4YecKue padoTbi:

Jlaboparopuas pabota Ne 3. «HabGmromenue mMuTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TFOTOBBIX MUKPOIIPENapaTax».

Jlaboparopuas pabora Ne 4. «M3ydeHwe CTPOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernaparax.

Tema 6. HacjieacTBeHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3agauu reHeTuku. Mcropus pa3BuTHs reHeTUKU. Posib IUTONOTUHM U SMOPUOIIOTUY B
CTaHOBJIEHUH T€HEeTUKU. BKian poccHiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE I€HETUKH. METO/bl
TeHETUKH (TUOPUIONOTUYECKHM, LMTOT€HEeTUYECKUM, MOJEKYIsIpHO-TeHeThudeckuit). (OCHOBHBIE
TE€HETUYECKUE MOHATUA. ['eHeTrnuecKass CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpeLMBaHUM.

3aKOHOMEPHOCTH HAaCJEeIO0BaHUSl MPU3HAKOB, ycTaHOBiIEeHHbIE . Menaenem. MoHorubpuaHoe
CKpelllMBaHHEe. 3aKOH eInHoO0Opa3usi ruOpuIoB MepBOro mnokoyieHus. [IpaBuino JOMHHHUPOBAHUA.
3aKoH paclierieHus pu3HakoB. ['unoresa unctorsl rameT. [loJHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpeuiMBaHWE.  3aKOH  HE3aBUCUMOTO  HACJENIOBaHUS  IPHU3HAKOB.
[{uToreHeTH4eckre OCHOBBI AWTMOPUTHOTO CKPEUIMBaHUSA. AHAIM3UPYIOIIEe CKpellMBaHUE.
Hcnonb30Banne aHATM3UPYIONIETO CKPEIIUBAHUS IS OTIpeAeTICHHS] T€HOTHUIIa OCOOH.

CuerieHHOe HacienoBaHue mpusHakoB. Pabora T. MopraHna mo ciemnieHHOMY HacleI0BaHUIO
reHoB. Hapylienue crienienus TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOocOoMHasi TEOpHUs HACIEACTBEHHOCTH. | eHeTHUecKue KapThl.

I'enetnka mnona. XpoMOCOMHOE OMNpeaeieHue Mojia. AyTOCOMbl U TOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HaKoB, CIEIVIEHHBIX C MTOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTU: HEHACIIEJICTBEHHAs] W HACIEACTBEHHas. Poib cpenbl B



HEHACJICICTBEHHOH  W3MEHYMBOCTU.  XapaKTEePUCTHKA  MOIU(PHUKAIMOHHON  W3MEHYHMBOCTH.
Bapuanmonsslii psx M BapuanvoHHas Kpuas. Hopma peaknuum npusHaka. KonumdecTBeHHbBIE U
KayeCTBEHHBIE TPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOTU(DUKAITMOHHON H3MEHYMBOCTH.

HacnencTBeHHas, WiIM TEHOTUNIWYECKas, WM3MEHYMBOCTb. KOMOHMHAaTHUBHAsE H3MEHUUBOCTb.
Meiio3 U MoJIOBOH IpoIiecC — OCHOBA KOMOWHATUBHOW M3MEHUMBOCTH. MyTallMOHHAS M3MEHUYUBOCTb.
Knaccugukanuss Myranuii: TeHHbIE, XpPOMOCOMHBIC, T'€HOMHBIE. YacToTa W NPUYMHBI MYTaLUH.
Myrarensuble (pakToppl. 3aKOH T'OMOJIOTMUECKHUX pPSIOB B HAcieACTBEHHON u3MeHunBoctu H. U.
Baswuiosa.

BHesiepHas Hacia€e/1CTBEHHOCTh U U3MEHUUBOCTbD.

I'enernka wuenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T'€HETHKH YEJIOBEKa:
TeHEATOTMYECKHiA, OJIM3HEIOBBIH, IIUTOTEHETUIECKUN, OMOXUMUYECKUH, MOJIEKYIISIPHO -T€HETHYECKHH.
CoBpemeHHOE OIpe/ielieHHe TeHOTHUIA: MOJHOT€HOMHOE CEKBEHHPOBAHME, T€HOTUIIHPOBAHHUE, B TOM
guciae ¢ nmomormneio [I[[P-ananm3a. HacnencrBenHnple 3a0ojieBaHWS dYeOBEKa: TEHHBIC OOJIC3HH,
00JIe3HN C HACIEACTBEHHOM MPEapacloioKEHHOCTbIO, XPOMOCOMHBIE OoJie3HH. ComaTHYecKue u
reHepaTuBHble MyTauuu. CTBOJIOBbIE KJIETKU. [IpuHIMIBI 370poBOro oOpasa *KU3HU, JAUArHOCTHUKH,
NpOQUIAKTUKY M JICYEHHUS TE€HETHYECKUX Oosie3HeW. MeauKo-reHeTHYecKoe KOHCYJIbTHUPOBAHUE.
3HaueHue MEIUIIMHCKOM TE€HETUKHW B NPEJOTBPAICHUM W JIEYEHHMM TE€HETHYeCKUX 3a00JIeBaHUMN
YEJI0BEKa.

JdemoncTpaumnu:

[optpetsr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxo, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuis! u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE U €T0 [IUTOTC€HETHYECKasi OCHOBaY, «3aKOH
pacileryieHusi U €ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI TaMmer», «/lurubpunnoe
ckpemuBaHue»,  «lluronoruueckue - OCHOBBI ~ JUTMOPUIHOTO  CKpeuiuBaHus»,  «Mehosy,
«B3aumonencTBHE aJUIEIBHBIX I'e€HOB», «l'€HeTHYeCKHue KapThl PAaCTEHUH, >KMBOTHBIX M YEJIOBEKA»,
«['enernka noisay, «3aKOHOMEPHOCTH HACJIEJOBAHNUSA, CLEIUICHHOTO ¢ MOJIOM», «KapuoTumsl yernoseka
U )KMBOTHBIX», «BuIbl N3MEeHUNBOCTHY, «Moan(pukamoHHas U3MEHYMBOCThY, «HacnenoBanue pesyc-
¢baxTopa», «'eHeTHKa rpymni KpoBu», «MyTallMOHHAas! U3MEHUUBOCTb.

O6opynoBanue:  Mojenu-anmiaukanuu — «MoHoruOpuaHoe — ckpemuBaHue», «HemnomnHoe
JOMUHHMpOBaHUE», «JlurubpunHoe ckpemuBaHuey, «llepekpéct XpoMocom», MHKpPOCKON U
MuKponpenapar «Jpo3oduna» (Hopma, Myranuu GopmMbl KpbUIbEB U OKpPACcKU Tella), repdapuii «I'opox
ITIOCEBHOM.

JlaGopaTopHble H NpaKTU4YecKue padoTbi:

JIaboparopHass pabora Ne 5. «/3ydyeHue pe3ysibTaTOB MOHOTMOPUIHOIO U JUTMOPUIHOTO
CKpEeLIMBaHUA y AP030(UIIbI HA TOTOBBIX MUKPOIpEnapaTax.

JIaGoparopHass pabota Ne 6. «M3yueHue MOIUGPHUKALMOHHON HM3MEHYMBOCTH, IOCTPOEHUE
BAPUALMOHHOTO PsAJla U BAPUALIMOHHOMN KPUBOI.

JIaGopatopHas pabota Ne 7. «AHanu3 Myrauuil y Apo30(duibl Ha TOTOBBIX MUKpOIIpenapaTax.

ITpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipoliecc. 3apOKICHME CENEeKLUUM M aomecTukanus. Yuenue H. I
BaBunoBa o0 IeHTpax MPOUCXOKIEHHSA M MHOTooOpasus KylIbTypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHNS TOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbli U WHAMBUIYaJbHBIH OTOOpPHI B CENEKLIHU
pacteHuil M KUBOTHBIX. OleEHKa 3KcTepbepa. BIM3KOpOJCTBEHHOE CKpEIIMBaHHWE — HHOPUIMHT.
UYucras nuaug. CkpellMBaHME YUCTHIX JIMHUM. ['etepos3uc, umm ruOpuaHas cuia. HepoacrtBeHHoe
CKpelBaHue — ayropuauur. Otnanénnas rudpuausanus u e€ ycnexu. MckyccTBeHHBI MyTareHes u
MIOJIy4YEHUE TOJUIUIONA0B. JIOCTHXKEHNS CENEKIIMN PACTEHH, )KMBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorust Kak oOTpaciab IpPOU3BOJACTBA. ['€HHas WHXEHepus. OTambl CO3JaHMS
pexomOunanTHoi JIHK u Tpancrennsix opranuszmos. Kierounas nnxenepus. Kiietounsle KyapTyphl.
MukpoknoHanbHOe pa3MHOKEHHE pacTeHUH. Knonuposanue BBICOKOITPOTYKTUBHBIX



CEeNbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYeCKUe U 3Tndeckue mpodiembl. MO — renerndecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MEI.

JlemoHCTpanmu:

[Toprpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MBaHOB.

Tabmuie! u cxembl: KapTa «L[eHTpbI TPOUCXOKACHUS U MHOTOOOpa3us KYJIBTYPHBIX PACTCHUI,
«ITopoapl nOMaIIHUX KUBOTHBIX», «CopTa KYJIbTYpPHBIX pacTeHui», «OTnanéHHas ruOpuan3ans»,
«Pabote! akanemuka M. @. MBanosay, «I[lomumionaus», «O0beKTh OMOTEXHOJIOTHHY, «KileTouHbIe
KyJbTYPbI U KIIOHUPOBaHUEY, «KKOHCTpyHpOBaHUE U MTEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJIsSKU TUIOJ0B M KOPHETUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB PACTCHHIA,
repbapuii «CelbCKOX03sHCTBEHHBIC PACTCHUSD».

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METOJIBI W JIOCTHKEHHUS CEJICKIIMHM PACTeHWW M IKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBI Y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBo1rOMOHHAS OMOJIOTHS.

[Ipennochlnky BO3HUKHOBEHHS 3BOJIIOIIMOHHOM TEOpHUH. DBOJIIOIIMOHHAS TEOPUA U €€ MECTO B
Oounosiorun. BiustHuE 3BOIONIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CeugerenbcTBa dBOJONMH. [lageoHTOIOTHYECKHE: TTOCIENOBATEILHOCTh TMOSBICHUS] BHJIOB B
MaJI€OHTOJIOTUYECKON JIETOMHCH, TepexoaHble (opMbl. buoreorpaduueckue: CXOACTBO W pa3ivyuue
dayH u G1op MaTepUKOB U OCTPOBOB.

OMOpHUOJIOTMYECKHEe: CXOJICTBA U Pa3IMyMsl SMOPHUOHOB pa3HbIX BHJIOB TMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, pyAUMEHTAPHbIE OPTaHbl, aTaBU3MBI.
MounekynapHo-OMOXUMUYECKHE:  CXOJICTBO ~ MEXaHM3MOB  HACJEACTBEHHOCTH U  OCHOBHBIX
MeTaboJIMYECKHUX MyTeil y BCeX OPraHu3MOB.

OpomononHast teopust Y. JlapsuHa. [Ipeanochuiku BO3HUKHOBEHUS JAapBUHMU3MA. J[BUKyIHe
CHJIBI 3BOJIIOLIMM BUAOB 10 [lapBuHY (M30BITOUHOE PAa3MHOMXEHHE IPU OTPaHUYEHHOCTH PECYpCOB,
HeonpeaeéHHas U3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnn (CTI) u €€ 0CHOBHBIC IMOJIOKECHHUS.

Mukposontonus. [lonynsuus kak eIMHULA BUAA U S3BOJTIOLUH.

JBuxymue cuibl (dakTopbl) SBOJIONUMM BUIOB B MpUpoae. MyTalmOHHBIA Mmpolecc U
KOMOMHATHBHAs U3MEHYUBOCTh. [lonmyssiinoHHbIe BOJIHBI U Apeiid reHoB. M3onsnus u Murparus.

EctectBenHbIi 0TOOp — HampaBisiomui ¢hakTop 3BoOIUU. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh, OPraHU3MOB Kak pe3ynbTaT 3BoionuH. [Ipumepsl mpucrnocoOieHuit y
Opranu3MoB. ApoMOP(O3bl U UIUOATANTAIIHH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHoBHble (OpPMBI  BHI000pa30BaAHUS:
reorpaduueckoe, 3K0JIOrHIECKOE.

Makposomtorusi.  Dopmbl  dBoNtOLMU:  QUIETHYECKas, IUBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocCTh SBOIOIHH.

[IpoucxoxaeHue OT HeCNEeUUATM3UPOBAHHBIX NpenkoB. [Iporpeccupyromas cnenuain3amusl.
AJlanTuBHAs paguanus.

JdeMoHcTpanum:

[Hoptpersr: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. ['exkens,
®. Mromiep, A. H. CeBeprios.

Tabmuiel u cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emie», «3apOJbIIIH MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OprOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOODPY,



«MHoroobpa3ue COpPTOB pacTeHuil», «MHorooOpazue TMOpoJ JKUBOTHBIX», «llomymsimumy,
«MyTalnoHHasT W3MEHYMBOCTBY», «Apomopdosbl», «Mauoamantamum», «OOmas aereHepanus»,
«/IBmxymme cuibl 3Bomonuny, «Kapra-cxema mapmipyra nyremectsus Y. lapBunay», «bopbba 3a
cymecTBoBaHue», «llpucnocoOneHHOCT, Opranu3smMoBy», «leorpaduyeckoe BUA00Opa3OBaHHUEN,
«DKOJIOTHYECKOE BU1000pa30BaHUE».

O6opynoBaHue: KOJUIEKIMS HAaCEKOMBIX C pa3jIMYHBIMM THUIIAMU OKpPAaCKH, HAaOOp IUIOJOB U
ceMsiH, KoJutekuus «l[IpuMepsl 3alIUTHBIX TPUCIIOCOONIICEHUH Y JKUBOTHBIX», MOJenb «OCHOBHBIE
HaIPaBJICHUS BOJIIOLUNY», 00bEMHAs MoJieNnb «CTpOEHNE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

Buoreorpaduueckas kapra Mupa, KowieKus «PopMbl COXpaHHOCTH UCKOTIAEMBIX KHBOTHBIX H
pacteHuii», wmoxens ammuukanus «llepekpéct xpomocom», BiaxHble IpenapaTtel «Pa3Butne
Hacekomoro», «Pa3BuTue msrymku», Mukpompenapar «Jlpo3zoduna» (Hopma, Myrauuud (Hopmbl
KpPBUTHEB U OKPACKH TeNa).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEHHE BUAOB 110 MOP(POIOTUUECKOMY KPUTEPUIOY.

JlabopaTtopHnast pabota Ne 2. «Onucanue mpucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HnKkHOBeHHME M pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHbIe TPECTABICHUS O 3apPOXKACHUHN KU3HU. HaydHble runoTe3bl BOSHUKHOBEHHUS KU3HU
Ha 3emJsie: abuoreHe3 W MaHCIEepMUs. XUMHUYECKas IBOJIONMS. AOMOTEHHBIM CUHTE3 OPraHUYECKUX
BEIIECTB M3 HEOPraHMYeCKUX. OKCIEPUMEHTAIbHOE TMOATBEPKIACHUE XUMUYECKON 3BOJIIOLMU.
Havanphbie sTansl 6uonorudeckoit spomtonuu. ['nnoreza PHK-mupa. @opmupoBanne MmeMOpaHHbBIX
CTPYKTYp ¥ BO3HUKHOBEHHME NpPOTOKJETKH. [lepBble KieTkM W uX 3Boitonusa. PDopMupoBaHue
OCHOBHBIX I'PYII )KUBBIX OPraHNU3MOB.

Pa3Butue xu3uu Ha 3emiie mo 3paM u nepuoaam. Kartapxei. Apxeiickast U mpOTepO30MCKas 3PHbI.
[Taneo3oiickast »pa u e€ mepuoAbl: KEMOPHHCKWN, OPAOBHKCKHH, CHIYPHHUCKWAN, IEBOHCKHUH,
KaMEHHOYTOJIbHBIH, IEPMCKHH.

Me3zo3oiickas 3pa 1 €€ MepHo/ibl: TPUACOBBIN, FOPCKUA, METOBOM.

Kaiino3zoiickas spa u € nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa M TIe0JOrM4ecKkux mnpoueccoB. OCHOBHBIE 3Tallbl  3BOJIIOLUH
PacTUTENBHOTO M KUBOTHOTO Mupa. ApomMopo3sl Yy pacTeHuil U KUBOTHBIX. [losiBeHue, pacuBeT u
BBIMHUPAHHUE TPy )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKOTO0 MHpa KaK OTpa)keHue HBOMIONUU. (OCHOBHBIE CHUCTEMATUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMS YesIoBEeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue MpencTaBICHUNA O TPOUCXOKIECHUN
yenoBeka. MeTtonpl u3ydeHus aHTpornoreHe3a. (CXoAcTBa M pa3iiMuvsg YE€IOBEKAa W KUBOTHBIX.
CucremaTnuecKoe MOJIOKEHHUE YeIOBEKa.

JBuxymue cuibl (pakTopsl) aHTpornorenesza. HacnencTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIN
otOop. Ob1ecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaIUU U BETBU DBOJIIOLIMU YEJIOBEKA: aBCTpAIONUTEKH, Yenosek ymensiii, YemoBek
npAMOXOJALnN, YenoBek HeaHaepTanbCkui, YemoBek pa3ymHbld. Haxonku MCKomaeMbIX OCTaTKOB,
BpeMsl CyILIeCTBOBaHU, 001acTh pacpocTpaHeHust, 00bEM rOJI0BHOTO MO3ra, 00pa3 )KM3HH, OPYAus.

Yenoseueckne pacbl. OCHOBHBIE OOJbIIME pachl: €BpolleouHas (eBpas3uiickas), Herpo-
aBCTpaJOH/IHas (3KBaTOpHAaNIbHAS), MOHTOJIOMIHAS (a3marcko-amMepHKaHCKas). Yeprtsl
MPUCTIOCOOJICHHOCTH MPEJCTaBUTENIEH 4YeJIOBEYECKUX pac K YCIOBUSAM CYIECTBOBaHMA. EIMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHncTpaumnu:



[Moptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmuuer u cxembl: «Bo3nukHOBeHne CoyiHEUHOUW cHcTeMbl», «Pa3BUTHE OPraHMYECKOro
Mupay, «PacturenbHas kietka», «KuBoTHas kieTkay», «lIpokapuoruueckas kieTka», « CoBpeMeHHas
CHUCTEMa OpraHu4eckoro Mupa», «CpaBHEHHE AaHATOMHMYECKHX YEpPT CTPOCHHUS 4YEJIOBEKa W
94eJI0BeKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MeECTa MAJCOHTOJIOTHYECKHX HAXOJOK IPEIKOB
COBPEMEHHOTO YeJIOBEKA», «/[peBHeinmue moan», «peBHue moan», «llepBbie COBpEMEHHBIE JIFOIN,
«YenoBeuecKkue paco».

O6opynoBanme:  Mymspku  «lIpoucxoxkaeHne  4enoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MATEKAHTPOIa, HEaHAepPTalIblla, KPOMAaHBbOHIIA), CIENKH WM H300paKEHUS KaMEHHBIX OpPYAHil
MEepPBOOBITHOTO 4YeNloBeKa (KaMHU-YOMIEphl, pyOmia, ckpeOia), TeoXpOHOJOTHYecKas Talnwuia,
KoJUIeKIUsE «POPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktuueckass pad6ora Ne 1. «l/3ydyeHuwe HCKOMAeMBIX OCTATKOB PACTEHUN U >KHUBOTHBIX B
KOJUIEKIIHSIX).

OKcKypcusi «OBOJIIOLMS OpPraHMYecKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIM WU
KpaeBeTUECKUIN My3€ei).

Tema 3. Opranusmbl U OKpPY:KalOLIas cpeaa.

OKOJIOTHS KaK HayKa. 3a/ladyd M pas3zeiibl 3KOJIOTMU. MeTOoabl SKOJOTUYECKUX HCCIIETIOBAHMIM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENTOBEKA.

Cpenpt oOuTaHus OpraHU3MOB: BOJIHAA, Ha3eMHO-BO3/yIIIHAs, TTOYBEHHAS,
BHYTPHOpPTaHU3MEHHAsI.

Oxosiornueckue  ¢akrtopsl. Kmaccudukamus sKomorndeckux (GakTopoB: aOMOTHYECKHUE,
OuoTHYecKre U aHTpornoreHHsle. JlelicTBre AK0I0rndeckiX (PakKTopoB Ha OPraHU3MBbI.

AOGuoTtudeckue (GakTOpBI: CBET, TeMIepaTypa, BiaaxHocTh. Dotoneproausm. [Ipucnocobnenus
OpPraHU3MOB K JIEHCTBUIO a0HOTHYEeCKNX (hakTOpOB. bruosornueckue puTMel.

buotnueckue daxkTopel. Bumbl OMoTHUECKHX B3aMMOJIEHCTBHI: KOHKYPEHIUS, XUITHUYECTRBO,
cum6buo3 u ero ¢opmel. Ilapasutusm, koomepaius, MyTyajlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAJIM3M, HEUTpaIu3M. 3HAaYeHUE OWOTHYECKUX B3aUMOICHCTBUN  JUIsS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE  XapaKTEPUCTHKKM  nonmyiasiuuu. OCHOBHBIE — IOKa3aTed  HOMYJISILUU:
YUCJIEHHOCTb, MNIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpalUs. [IuHaMKKa YMCIEHHOCTU
MOMYJISALIMY U €€ peryssiusl.

JdemMoHcTpanum:

[Moptpetsl: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.

Tabmumper u cxembl: kapta «lIpupomnbie 30HBI 3emmm», «Cpensl OOMTaHHUS OPraHU3MOBY,
«Dotonepuoauzmy», «llomymsumny, «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU MOMYJISIUN HH(PY30pHH-
Tydenbkuny, «[lumesbie nemnmy.

JlabopaTopHbie H IPaKTHYeCKHE PadOThI:

JlaboparopHass pabota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM H3 pPa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCay.

ITpaktnyeckas padora Ne 2. «[loacd€T MIOTHOCTH NOMYJISALMHA Pa3HbIX BUIOB PACTCHUI».

Tema 4. Coo01mecTBa M IKOJOTHYECKHE CHCTEMBI.

Coo0bmiecTBO opraHuzMoB — OuoneHo3. CTpyKTyphl OHOIIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunpl-noMmuHantel. CBS31 B OMOIIEHO3E.

Dkonoruveckne cucreMbl (d9Kocuctembl). [loHsTHE 00 »d3KOcHcTeMe U OHOTEOIeHO3e.



OyHKIMOHATBHBIE KOMIOHEHTBI SKOCHUCTEMBI: MPOIYIICHThI, KOHCYMEHTBI, PeAyleHThl. KpyroBopor
BEIIECTB M MOTOK SHEPruu B dKocucreMe. Tpoduueckue (MUIEBbIE) YPOBHU dKOocHCTEeMBI. [luieBpie
nenu W cetn. OCHOBHBIE TOKa3aTelIW JKOCHUCTEMBI: Ouomacca, NPOAYKLIHUSA. DKOJOTHYECKUE
NUPaMUAbl:  TPOJMYKIWH, YHUCICHHOCTH, Ouomaccel. CBoiCTBa 3KOCHUCTEM: YCTOWYHBOCTH,
camoperymsnus, pasurue. Cykieccusl.

[Ipupoanbie HSKOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OKOCHCTEMA XBOWHOIO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE DKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOOlIKOCcHUCTeMBI. buomornyeckoe wu
XO3A1CTBEHHOE 3HAUCHHNE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasnooOpasue kak ¢akTtop ycroHdmBoCTH 3KocucTeM. CoXpaHeHHE OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. ['panunpl, coctaB u crpykrypa 6uocdepsl. Kupoe
BemecTBO U ero pynkuun. OcobeHHOoCTH Ouochepsl Kak rio0ambHOM KOCHCTeMbl. JIMHAMUYecKoe
paBHOBecHe U oOpaTHast cBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTEOXHMMHYECKHE LUKIBI DJIEMEHTOB (yriiepoa, a3oTa).
3oHanbpHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omocdepe 3emin. AHTpONOTeHHbIE M3MEHEHHS B Omocdepe. ['nmobambHbIE
AKOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHHE TpUpOAbl u dYenmoBeuecTBa. CoxpaHeHHe OHOpa3zHOOOpa3Wsi Kak OCHOBA
ycroitunBoctn Omocdeprl. OCHOBa palMOHATBHOTO YNPABICHHUS IPHPOJHBIMH PECypcaMH W HX
ucnoJib3oBanue. JloCTikeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoHcTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupr u cxembl: «llumesbie 1enu», «buoineHo3: coctaB u crpykrypay, «lIpupomnbie
cooOmiecTBay, «llemn mutanusy, «dKoIOrudecKas nupamMmuaa», «buocdepa u yemoBek», « IKocucTemMa
IIAPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTrO Jiecay, «bHOIEHO03 BOAOEMa», «ATPOILIEHO3Y,
«[IpumepHbIE aHTPONOTreHHbIE BO3JCUCTBUSA Ha MPUPOIY», «BaxxHeillllne HWCTOUYHUKU 3arpsi3HEHHS
BO3JlyXa M TpPYHTOBBIX Bom», «llouBa — BakHelmias cocraBisitomas Ouocdeprl», «DakToOps
nerpanauuu nousy, «l[lapaukosbiit addexr», «DakTOphl paJOaKTUBHOIO 3arps3HEeHUs Ouochepb»,
«Obmas crpykrypa Ouochepr», «Pacmpoctpanenune >xu3Hu B Ouochepe», «O30HOBBIA 3KpaH
o6uocheps», «Kpyrosopor yriepona B 6uochepe», «KpyroBopoT a3zora B mpupoie.

Ob6opynoBanue: Mozenb-anuinkanus «Tunuuneie OHOLIEHO3BD», repbapuil «PacTUTenbHBIE
coobiiecTBay», koyuiekuu «buoneno3y», «BpenuTen BaKHEHIINX CENbCKOXO3SIICTBEHHBIX KYIBTYpPY,
repOapuu U KOJIJIEKIIUU PACTEHUM U KMBOTHBIX, IPUHAJICKAIINE K PA3HBIM 3KOJOTHYECKUM TPYIIaM
onHoro Buzaa, Kpacuas kaura Poccuiickoit @enepannn, n300pakeHUsI OXpaHsIEeMbIX BUJIOB PACTEHUN U
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'TA HA
YPOBHE CPEJHEI'O OBIIIET'O OEPA3OBAHUSA (BA30BBII YPOBEHD)

Cornacho ®I'OC COO, ycraHaBiuBawTCd TpeOOBaHUS K  peE3ylbTaTaM OCBOEHHUSA
00yJaromuMHUCs TpOrpaMM CpEeAHEro oouiero oOpa3oBaHUS: JMYHOCTHBIM, METalpPEIMETHBIM H
MMpCAMCTHBIM.

JIMUHOCTHBIE PE3YJIbTATbBI

B cTpykType JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUA IpenMera «buonorus» BbIACICHBI
CJIEIYIOIIME COCTABJISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHMCKON IpakIaHCKOW MICHTUYHOCTU —
TFOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEJIbHOCTH U CAMOOINPEAEICHUI0, HaJUMuue MOTHBAIMHU K
00y4eHHI0 OMOJIOTHH, LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUI JIMYHOCTH HA OCHOBE
KIIIOYECBBIX HCHHOCTCﬁ H UCTOPUUYCCKUX TpaILI/IIII/Iﬁ Pa3sBUTHA 6I/IOJIOFI/I‘-ICCKOFO 3HaHUuA, TOTOBHOCTh U
CHOCOOHOCTh OOYyYarOIIMXCs PYKOBOJCTBOBATHCS B CBOEW JIE€ATEIBHOCTH II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CHCTEME OHOJOTUYECKOTOo O00pa3oBaHUs, HaJIMYUE HKOJOIMYECKOIo
IIpaBOCO3HAHM, CHOCOOHOCTH CTaBUTH EJI U CTPOUTH )KU3HCHHBIC IIJIAHBIL.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa «brosorus» JTOCTUraloTCsl B €AMHCTBE y4eOHOU
n BOCHHTATEIIHLHOM JACATCIIbHOCTHU B COOTBETCTBUHN C TpaaAUuIIUOHHBIMHA pOCCHfICKPIMH
COOUOKYJIBbTYPHBIMH, HUCTOPUYCCKUMU MW AYXOBHO-HPABCTBCHHBIMHU I[CHHOCTAMH, IPUHATBIMHU B
oOuiecTBe MpaBWJIaMd M HOpMaMH IMOBEACHHUS U CIOCOOCTBYIOT MpOIeccaM CaMOIIO3HaHUS,
CaMOBOCIIMTAaHUA W CaMOpPAa3BUTHA, PaA3BUTHA BHYTpeHHeI\/'I no3uguu JIMYHOCTH, IIaTpHUOTH3MaA,
YBaXEHUSA K 3aKOHY M IIPaBOIIOPANKY, YEIOBEKY Tpyda M CTaplieMy IIOKOJEHHIO, B3aHUMHOIO
YBaXXCHUA, 6epe>I<H0r0 OTHOIICHUA K KYJIbTYPHOMY HACJICIUIO W TpaaUuLIUAM MHOTI'OHAIIMOHAJIBHOTO
Hapoja Poccuiickoit denepannu, IpuUpoJIe U OKPYKaIOIIEH cpee.

JIn4HOCTHBIE PpE3yJabTaThl OCBOSHUSA y4eOHOTO mpenMera «bHONOTHsS» TOJDKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaIOIMXCS PYKOBOACTBOBATHCSA C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIINEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OPHCHTAIIMH, TMO3UTUBHBIX BHYTPECHHUX YOESXKICHHH,
COOTBETCTBYIOIIUX TPAJAWLHUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIeCTBa, pacUIMpeHUe >KU3HEHHOTO
OTbITAa U ONBITA JEATEIHHOCTH B MPOIECCE PEaTH3al[Mid OCHOBHBIX HAlpaBiIeHHH BOCHHUTATEIbHOU
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakaaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIUU O00YYaIOUIErocss KaKk akKTUBHOTO U OTBETCTBEHHOIO
YJieHa POCCUICKOTO 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKON MAEATEIbHOCTH MPU CO3JAHUM Y4YEOHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OIpeNesITh COOCTBEHHYIO MO3HIIMI0 MO OTHOIICHHUIO K SBJICHUSIM COBPEMEHHOMU
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO B3aMMOJCHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMAIIBHBIM MOJI0KEHHEM;

FOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS  Y4eOHBIX,
MO3HABATEIbHBIX U HCCIEA0BATENbCKUX 3aJ[au, YBXKUTEIBHOTO OTHOIIEHHUS K MHEHHUIO ONIOHEHTOB
MIpH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAHUTApPHOU U BOJIOHTEPCKOU JIEATENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:

cOpPMUPOBAHHOCTh POCCUHCKOM TpakJIaHCKOW HWACHTUYHOCTH, MATPUOTH3MA, YBKEHHUSA K
CBOEMY Hapo]ly, 4YyBCTBA OTBETCTBEHHOCTH Iepea PonuHOM, ropaocTtu 3a cBoM Kpail, cBoto Poauny,
CBOU $13bIK U KYJBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIHUI0 U MaMSITHUKAM HPUPOAbI, JOCTHUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKIIAJ] POCCUHCKUX YUEHBIX B CTAHOBIICHWE U Pa3BUTHE OUOJIOTHH,
MMOHUMAaHUs 3HaYeHUs] OMOJIOTUN B TIO3HAHUU 3aKOHOB MPHUPOJBI, B KHU3HU YEJIOBEKA U COBPEMEHHOTO
00I111eCTBA;

ujeiHass yoexkJIEHHOCTh, TOTOBHOCTh K CIY)XKeHHIO U 3ammute OTeuecTBa, OTBETCTBEHHOCTH 3a



ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUICKOTO HAPOJa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHIS;

CIIOCOOHOCTh OIIEHUBATh CHTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUsS, OPUCHTHPYSACh Ha
MOPaJILHO-HPaBCTBEHHBIE HOPMBI U IIECHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILIETo;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM DPOJUTEISM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULUAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOUas SCTETHKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAHKUE SMOIIMOHAIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HBIX BHUJIaX MCKYCCTBA, CTPEMJICHHE IMPOSIBISATH KauecTBa
TBOPUYECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTanus, GopMHUPOBAHUS KYJIbTYPbI 310POBbSI M IMOIMOHAILHOIO
Os1aronosyqusi:

MOHMMAaHUE U pealn3alus 3J0pOBOro M 0e30MacHOro o0Opasza >KU3HU (370pOBOE TMHUTAHHE,
COOJIOZICHHE TUTHCHHYECKUX TPAaBWJI M HOPM, COATaHCHPOBAHHBIA PEKHM 3aHATHH W OT/BIXA,
perynsipHas pu3nyeckass akTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHMMAaHHE [IEHHOCTH TIPaBUJI WHAMBUIYaTFHOTO U KOJUICKTUBHOTO 0€30MacCHOTO MOBE/ICHUS B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAaHUE TIOCJICJICTBUA W HENPUITHS BPEAHBIX TMPUBBIUEK (YIIOTPEOJICHHS] aJIKOTOJIS,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOM JESITENbHOCTH TEXHOJIOTMYECKON M COLMAIbHOW HANpaBiICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEILHO BBITIOIHSTH TaKylO A€ATEIbHOCTD;

UHTEpPEC K pa3lu4HbIM cdepaM NpodeccHoHANbHON NeATeNbHOCTH, YMEHHE COBepIIaTh
OCO3HAHHBIN BEIOODP Oymymiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH )KU3HU;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTHYECKU I1eJ1ecO00pa3HOe OTHOIIEHHWE K MPUPOJEe KaK HMCTOYHHMKY JKU3HM Ha 3emIe,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS OSKOJOTHMYECKOW KyJIbTYpbl: MPUOOpETeHHE OIbITa IUIAHUPOBAHUS
MTOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI ISl OKpY>KaIOIIEeH cpebl;

OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMMyTei UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble MPU W3YYCHUHM OUOJIOTHH 3HAHWS M YMEHUS MpU
peuieHund MpoOseM, CBSI3aHHBIX C paIlOHAJIBHBIM MPUPOJOINONIB30BAHUEM (COOIIOJCHHE TMPaBUI
MOBEICHUS B MPUPOJIC, HAMPABICHHBIX HA COXpPaHEHHE PAaBHOBECHS B HKOCHCTEMax, OXpaHy BHUJIOB,
IKOCHUCTeM, Onochepsl);

aKTUBHOE HEMpUATHE ACWCTBUA, MPUHOCAIIUX BpEI OKPYKAOIIEH MPUPOTHON Cpene, yMEeHUe
MIPOTHO3UPOBATh HEOIATOMPHUATHBIE IKOJOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUN U
MpeIoTBPAIATh HX;

HaJIM4Yue Pa3BUTOTO HKOJOTUYECKOTO  MBIIUICHUS, OSKOJOTHYECKOH KyIbTypbl, OIBITa
JEeSITENEHOCTH DKOJIOTUYECKOM HAIIPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSA UMY B TIO3HABATENHHOM,
KOMMYHHKATHBHOM U COIIMANILHON MPaKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKON AEITeTbHOCTU
AKOJIOTHUECKO HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHO! MPaKTUKK, OCHOBAHHOTO Ha JAWANIOTe KYAbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYILTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W UYUTATENbCKOW KYABTYphl KaK CpPEICTBa B3aUMOJCHUCTBUSA



MEXAY JIFOJIbMU U NIO3HAHMSI MUPA;

NMOHMMaHWe crerupukn OMONOTHM Kak HayKd, OCO3HaHUS €€ posu B (POPMUPOBAHUU
palLMOHAIBLHOIO HAYYHOI'O MBIIIJICHHS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKPYKaIOLUIEM MUpe
KaKk O EIMHCTBE IMPHUPOJBI, YeJIOBEKAa M OOILIECTBA, B TMO3HAHMHM MPHUPOTHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JUIS COBPEMEHHOHN ITUBHIU3AIMH: 00€CIIEUeHUs] HOBOTO
YPOBHSI DPa3BUTUS MEAWLUHBI, CO3JaHHE TIEPCIEKTUBHBIX OHWOTEXHOJIOTUH, CIOCOOHBIX peIIaTh
pecypcHble IpoOJIEMbl pa3BUTHUSI YEJIIOBEYECTBA, IIOMCKA IyTed BbIXOJa M3 IJI00AJIbHBIX
9KOJIOTMUECKUX Mpo0jeM U olecreueHus nepexoja K YCTOWYMBOMY pa3BUTHUIO, PALMOHAIBHOMY
MCTIOJIb30BAHUIO TIPUPOIAHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHHM OMOJIOTMYECKUX 3HAHUW B LEJISAX IMOBBIIIEHUS OO0IIeH
KyJIbTYpBl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOM dYacTH (DyHKIIMOHAIBHOM
IpPaMOTHOCTH 00ydaromuxcs, GopMupyemMoi mpu u3y4eHuu ONOJIOTHH;

MMOHMMAaHHE CYHIIHOCTH METOJIOB T[I03HAHUS, MHCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh M10JIy4aeMble 3HAHMS Ul aHAJIN3a U OOBSCHEHHUS SIBICHUN OKPY’KAIOIIEro
MHpa U IOPOUCXOJSIINX B HEM HU3MEHEHUH, YMEHHE JenaTh 0OOCHOBAaHHBIE 3aKJIIOUEHHUS HA OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIHXCS TAaHHBIX C 1I€JIbI0 TIOJIyYEHHS! T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO UCHOJIB30BaTh OMOJOTUYECKUE 3HAHMSA TSl PEIIeHHs IpoOIeM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAHHE IIEHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTb OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIy4YE€HUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUH C )KMU3HEHHBIMU OTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3yibTaThl OCBOEHHUS ydyeOHOro mpenmera «buosjorusy» BKIIOYAIOT:
3HauyuMble  JUIsI  (QOPMHUPOBAHHUS  MHPOBO33PEHUS  OOYYaIOMIUXCS  MEXIUCHUIUITMHAPHBIC
(MexTmpeaMeTHbIE) O0IeHAayYHbIE MOHATHS, OTPAaXKAIOUIUE IEJIOCTHOCTh HAayYHON KapTHHBI MHUpa U
crenu(puKy METOJ0B TMO3HAHMS, HCIOJb3YeMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEpPTus,
SIBJICHUE, TPOIIeCC, CUCTeMa, HAyYHbIM (DaKkT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
uccaeoBaHue, HAOMIOICHUE, HM3MEpPEHHE, OJKCIEPUMEHT U JPYruX), YHHBEPCAIbHBIC Y4YCOHBIC
neicTBus (mo3HaBaTellbHbIe, KOMMYHUKAaTUBHBIC, PErYISITUBHBIE), obecrieunBatoniie GopMUpoBaHue
(GYHKIIMOHATBHOM TPAaMOTHOCTHM U COLMAJIbHOM KOMIIETEHLUMH OOY4YalolIUXCs, CIHOCOOHOCTh
oOyyaronuxcs HCIOJIb30BaTh OCBOCHHBIE MEKIUCIMILUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHUS H
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS B M0O3HABATEIBHON U COLMAIBHOMN MPAKTUKE.

MertanpeaMeTHbIe pe3ylbTaThl OCBOEHUS MPOTPaMMbl CPETHEr0 00IIero o0pa3oBaHus JIOJKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE AeHCTBHUS:

camMoCTOSITENIbHO  (OPMYJIMPOBAaTh U aAKTyalu3upoBaTh MpoOieMy, paccMaTpuBath €€
BCECTOPOHHE;

WCIIOJb30BaTh TPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAllM3a, CUHTE3a,
CpaBHEHUs, KiaccudUKaIuu, 0000IeH s ), paCKPbIBaTh CMBICII OMOJIOTUYECKUX MOHITUN (BBIICIATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSATHSIMHU);

OTIPEIeIIATh LIEeNU ACSITeNbHOCTH, 3a/1aBas MapaMeTphbl U KPUTEPUU MX JOCTHKEHUS, COOTHOCUTH
PE3yIbTaThl JEATEIBHOCTH C MOCTABIEHHBIMHU IEJISAMH;

HCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl 0ObsICHEHHsI (PAKTOB U SIBIICHUH KUBOM MPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 10 AHAJIOTHUH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEUHS B pacCMaTPUBAEMBIX SBJICHHUSX, (POPMYIUpPOBATH BBIBOJABI U
3aKIIIOUEHUS;

MPUMEHITh CXEMHO-MOJICbHBIE CPEACTBA MM TMPEICTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHWI B W3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TakkKe MPOTUBOPEUUH pPa3HOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH(OOPMAIMOHHBIX HCTOUYHUKAX;

paspabaTeiBaTh IUIAH pEHICHHS MpOOJIeMbl ¢ YIETOM aHalM3a MMEIOIIHUXCS MaTepUaIbHBIX U



HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHUE PE3YIbTATOB IEJISM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITEILHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH PAabOTy B  YCIOBUSAX pPEalbHOrO, BHPTYATBHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMU Y4EOHO-UCCIICIOBATCIILCKON ¥ TMPOCKTHOW JAEATeIbHOCTH, HaBBIKAMH
paspemieHuss TpoOIeM, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIIOMCKY METOOB
pEIICHUS MPAKTUICCKHUX 337129, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIOJIb30BAaTh Pa3lIMYHBIC BHJBI JCSITCILHOCTH [0 TIIOJYYCHHIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO ¥ IIPUMEHEHHIO B YUCOHBIX CHTYAIHSIX, B TOM YHCJIE TIPU CO3aHUN
Y4eOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIH THIT MBINUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMH
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh MU (POPMYJIHUPOBATH COOCTBEHHBIE 3aJaud B OOpA30BATEILHOW JEATEIBHOCTH W
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh IPUYMHHO-CIICJICTBCHHBIE CBSI3U M aKTyaJTU3UPOBATh 337ady, BBIJIBUTATh TUIIOTE3Y €€
pEIICHUs, HAaXOJUTh apryMEHTHI JUIS JIOKA3aTelIbCTBA CBOMX YTBEP)KICHHH, 3a/JaBaTh MapamMeTphbl H
KPUTEPHUH PEIICHUS;

aHAJIM3WPOBATH TIOJYYCHHBIC B XOJIC PEUICHUS 337a4d Pe3y/IbTaThl, KpUTHUSCKNA OICHUBATh MX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIeJICHANPABICHHBI TIOMCK TIepeHOca CpPEeACTB M CHnocoOOB JIEHCTBHS B
poheCcCHOHANTBHYIO CPENY;

YMETh MIEPEHOCUTDH 3HAHUA B TO3HABATENBHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE UJEH, IIPEIaraTh OPUTMHAIbHbBIE TIOXOAbl U PELICHHS], CTABUTH IPOOJIEMBI U
3aJ1auu, JOIMyCKAIOUINe albTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMAIUH (TEKCTe Yy4eOHOTO MOCOOHs, HaydHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBapsAX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B MHTepHeTe), aHanmu3upoBaTh HHGOPMAIMIO PA3IMYHBIX BUJIOB U (JOPM IpEICTaBICHUS, KPUTUUECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IUYHble METOJbl MpPH TIOMCKe U oTOOpe
Oouosnoruueckoi HHGopMaIuu, He0OOXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

NpUOOpeTaTh  ONBIT  HCIOJIB30BAHUS  MH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUSI PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BbIOMpaTh  ONTUMANbHYIO  (QOpMYy  MpeACTaBiCHHs  OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHUIIBI, PUCYHKH U IPYTOe);

UCIOJIb30BAaTh HAyUYHBIM $3bIK B KauyecTBE CpeACTBa Mpu pabore ¢ OHOJIOTHYECKOU
uHpopmaluen: MNPUMEHATh XUMUYECKHE, (U3MYECKHE U MaTeMaTUYeCKue 3HAKU M CHUMBOJIBI,
dbopmynbel, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M  MPEoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIJIETh HAaBBIKAMU PACTO3HABAHMS U 3aIUTHI HHMDOpMAIKK, HHHOPMAIIMOHHON 0€30MacHOCTH
JUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) obmenue:

OCYILIECTBIISTh KOMMYHHUKAIIMU BO BCeX cepax *KU3HU, aKTUBHO Y4aCTBOBATh B TUAJIOTE WU
JMCKYCCUU TIO CYIIECTBY 0OCYX/JIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3BIBATH CYKICHUS
OTHOCHUTENILHO BBITIONHEHHS TMpeajaraeéMoil 3agadd, YYUTHIBATH HMHTEPECHl M COTJIACOBAHHOCTH
MO3UIMI IPYTHX YYACTHUKOB JAUAJIOTA WM JUCKYCCHUH);

pacmo3HaBaTh HeBepOaTbHBIE CPEACTBA OOIIEHUS, MOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUS KOH(IUKTHBIX CHUTYallMid, yMETh CMsTr4aTh KOH(QIUKTHI U BECTH



IIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOILICHUS W B3aUMOJICHCTBUSA, IOHUMATh HAaMEPEHUs JIPYTrux
JIO/IeH, TPOSIBIIATH YBKUTEIBHOE OTHOIIEHHE K COOECeTHHMKY W B KOPPEKTHOW opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMAaTh W HCHOJb30BAaTh INPEHUMYIIECTBA KOMAHIHOW M HWHIUBUAYAJIbHONH pabOTHl IpH
pelneHn ONOJIOTHIECKOH po0IeMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHHUS TPYIIIOBEIX (hopm
B3aMMO/ICHCTBYS ITPH PEeIICHNH y4eOHOM 3a1au;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ICUCTBUH C y4ETOM OOIMX HWHTEPECOB H
BO3MOXHOCTEHN Ka)/I0T0 YjeHa KOJUIEKTHBA;

IIPUHUMATD 1I€JIM COBMECTHOH AESTEIbHOCTH, OPIraHU30BbIBATH U KOOPIMHUPOBAThH JEUCTBUS IO
€€ JNOCTH)KEHMIO: COCTaBIATh IUIAH JIEMCTBUH, PACHpENesATh POJU ¢ YYETOM MHEHUN YYaCTHUKOB,
00CyXJaTh pe3ysIbTaThl COBMECTHOM pabOThI;

OIICHMBAaTh KayeCTBO CBOETO BKJIAJa M Ka)XJOr0 y4acTHHKA KOMaHJbl B OOIIMH pe3ylbTaT MO
pa3paboTaHHBIM KPUTEPUSM;

npeaiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh WJEM C MO3UIUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IMYHBIX CUTYalMsIX, MPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh HHUITHATHBHBIM.

OBnaeHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMM 1eHCTBUSIMH:

1) camoopraHu3anusi:

MCIO0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS1 BBISIBJICHUS IPOOJIEM U MX PElICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh HAa OCHOBE OHMOJIOTUYECKMX 3HAHUN 1€E€Bbl€ U CMBICIOBBIE YCTAaHOBKH B CBOHUX
JNEUCTBUSX M IOCTYNKax IO OTHOUICHWIO K J>KMBOM IIPHUPOJE, CBOEMY 3IOPOBBIO M 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSTEJIBHO OCYIIECTBIISITh I03HABATENBHYIO JESITE€IbHOCTD, BBISBIATH MPOOIEMBI, CTABUTh
1 GOpMyINpPOBaTh COOCTBEHHBIE 33/1a4H B 00pa30BaTENbHON AEATEIBHOCTU U dKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH pEIIEHUs NpoOJIeMbl € Y4ETOM HMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOrO IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUN;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSABICHUIO IIHPOKOM SpyIUIMM B pa3HbIX 0O0NaCTAX
3HaHUH, IOCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLIGHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LM,

BJIaJIeTh HABbIKAMU II03HABATEJIbHOW pe(IeKCHH KaK OCO3HAaHUS COBEpLIAEMBbIX NEHCTBUH U
MBICIIMTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB M OCHOBAHMM, MCIOJIb30BaTh NMPUEMBI pedieKcun s
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHMUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX MPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOsl M APYIUX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIyMEHTBI IPYTHUX IPU aHAJINU3€E PE3yJIbTaTOB AECATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI
[Ipenmetnsie pe3ynbTaThl OocBoeHHs mporpamMmel COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crnenuduueckue i ydeOHoro mnpeamera «buonorus» HaydHble 3HAHUS, YMEHUS WU



crocoObl JeMCTBUI MO OCBOCHMIO, MHTEPIPETAIMU U MPE0Opa30BaHUIO 3HAHUMN, BUJIBI JESITEILHOCTH
I10 MOJIyYEHUIO HOBOT'O 3HAHMS U NPUMEHEHHIO 3HAHUN B Pa3IM4YHbIX YU€OHBIX CUTYallUsX, a TAKXKE B
peabHBIX KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX ¢ OHoJorueil. B mporpamMe npeaMeTHbie pe3yibTaThl
IIPEICTaBJIEHBI 110 r0J1aM OOy4YEeHHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS ydeOHOro mpemmera «buonorus» ¢ 10 Knacce NOMKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M pOJU OHOJOTUM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa H
Hay4yHOTO MHPOBO33PEHHUS, O BKIIAJE POCCUHCKUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHE
onosornu, (PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHUE OHOJOTMYECKUX TEPMUHOB M TOHATHUH: JKU3Hb, KIIETKA,
OopranusM, Meradojau3M (0OMEH BELIECTB M IIPEBpAIlEHHE SHEPruH), roMeocras (camoperyisuus),
YpOBHEBAasl OpraHU3alys KUBBIX CUCTEM, CaMOBOCIIPOU3BEJCHHE (PENPOAYKIMS), HACIAEACTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PAa3BUTHUE;

yMEHHE u3JlaraTb OHOJIOTHYECKHE Teopuu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHa,
LEHTpaJIbHAs JIoTMa MOJIEKYJIsipHOW Ouonorun), 3akousl (I'. Mennens, T. Moprana, H. 1. Basunosa)
n yyeHus (0 LIEHTpax MHOrooOpasusi U MPOUCXOKIEHUS KyabTypHbIX pacteHuil H. W. Bapunosa),
OTPEENATh TPAHULBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIaIeTh METOJIaMU Hay4yHOTO MO3HAHUS B OMOJIOTHUU: HAOIIOAEHNE U ONUCAHHUE KUBBIX
CUCTEM, TPOIIECCOB U SIBJICHUM, OpraHu3alus U MpPOBEICHHE OHOJOTHMYECKOTO JKCIEPHUMEHTA,
BBIJIBH)KEHHE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXy MCCIEIyeMbIMU BEIMYUHAMU, OOBSICHEHHE
MOJIyYE€HHBIX PE3yJbTAaTOB, UCMOJIb30BAHHBIX HAYYHBIX IMOHATUMN, TEOPUM M 3aKOHOB, YMEHHUE JETIaTh
BBIBO/IbI HA OCHOBAHUH MOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KIETOK MPOKAPHOT U 3SYyKapuoT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOCHHOCTH IpPOLIECCOB: OOMEHa BEUIECTB U
IIPEBpAILEHUs] SHEPrMU B KIETKe, (OTOCHHTE3a, IUIACTMYECKOIO0 M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeEi03a, OIJIOJOTBOPEHMS, PA3MHOXKEHHSA, WHAWBUIYAJILHOTO Ppa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHUE MpPHUMEHATh IOJIydEHHbIE 3HAHMS /I OOBACHEHMs OHOJIOTMYECKUX IPOLIECCOB U
SABJICHUM, JUI NPUHATHS NPAKTUYECKUX PELICHUH B MOBCEAHEBHOM XM3HM C IENIbI0 0OecredeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/10POBbSI OKPY)KAIOLIMX JIFOJEH, COONIONEHHsI HOPM T'PaMOTHOTO
IOBEJICHUsI B OKpY)Xarolled NpUpOJHON cpede, MOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BAHUS
JOCTHXKEHUM COBpEMEHHOM OMOI0rvy U OMOTEXHOJIOT U Ul PallMOHAIBHOTO IPUPOJIOTI0JIb30BaHMS;

yYMEHHUE pelllaTh JIEMEHTApHbIE TeHETUYECKUE 3a/jaud Ha MOHO- U JUTMOpUIHOE CKpEIUBaHKE,
CLIETIJICHHOE HACJIEJOBAHUE, COCTABIATh CXEMbl MOHOTMOPHIHOTO CKPEIIMBAHUS JUIsl MpeCKa3aHus
HacJleZI0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIa00OPaTOpHbIE U IPAKTUYECKUEe PaboThl, cOOII0IAaTh NpaBuiia Ipu padore ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHUE KpPUTHUYECKH OLEHMBATh M HWHTEPIPETUPOBaTh HH(POPMALUIO OHOJIOTHYECKOTO
CoJIepKaHUs, BKIIOYAOLIYIO [ICEBJ0OHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOUYHUKOB (CPEICTBA MAacCOBOM
uHGOpMalNY, HAayYHO-TIONYJISIpHbIE MaTepUalbl), STHYECKUE aCIEKThl COBPEMEHHBIX UCCIIEI0BAaHHUM B
Onosioruu, MeULKHE, OMOTEXHOJIOT HH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE cOO0IeHHs, 0000111ast OMOJIOIrMYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCHOJb30BaTh MOHATUHHBIN annapat OMOJIOTHH.

[IpenmeTHble pe3ynabTaThl OCBOCHMs yueOHoro mnpeamera «buosnorus» 6 11 knacce AOMKHBI
OTpaxkarb:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MeCTe M pOJM OHOJOTMM B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAY4YHOH KapTHHBI MHpa U
HAay4HOTO MHUPOBO33PEHHUsS, O BKJIAJE POCCUHCKUX M 3apyOeKHbIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM I'PaMOTHOCTH YeJIOBEKa Ul PeLICHHs dKU3HEHHBIX 33/1a4;

YMEHHUE PpacKpbIBaTh COJEpKaHHWE OMOJOTHYECKUX TEPMMHOB W TOHSATHM: BHJ, HOIYJISAMA,
reHO(OHI, HBOJIOMS, ABWKYIIME CHIIBI ((aKTOPbI) SBOJIOLHUH, HMPUCIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, IKOJOTMUYECKHE (aKTOPBI, SKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTBI, PEAYLECHTHI,
LEeNH MUTaHUsA, SKOJOTHu4YecKas mupaMua, buoreoreHos, buocdepa;



YMEHHE U3JIarath OMOJIOTHUYECKUE TeOpHH (IBOJIONMOHHAs Teopus Y. JlapBuHa, CHHTeTHUYECKAs
TEOPHsl SBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEpHOCTHU (3apojsimieBoro cxonacrsa K. M. bapa, uepenoBanus
TJIABHBIX HampaBieHud u myred sBomonuu A. H. CeseproBa, yuenus o Owochepe B. U.
Bepnajickoro), onpeaensTh TPaHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOIEHUE U ONHCAHUE KHUBBIX
CHCTEM, TPOILIECCOB M SBJICHWH, OpraHU3alsl M MPOBEICHHE OHOJIOTUYECKOTO JKCIIEPHMEHTA,
BBIJIBI)KCHUE TUTIOTE3bI, BBISIBJICHUE 3aBHCHMOCTH MEXKIY HCCICIYEMBbIMH BEIMYMHAMU, OOBSICHCHUE
MOJIYYEHHBIX PE3yJbTATOB, MUCIOJIh30BAHHBIX HAYYHBIX IMOHATHH, TCOPUA M 3aKOHOB, YMEHHE JETaTh
BBIBOJIBI HA OCHOBAHHH TIOJTyYCHHBIX PE3YJIBTATOB;

YMEHHE BBIICIATh CYNICCTBCHHBIC INMPU3HAKH CTPOCHHS OHMOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOTYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOT€OIIEHO30B M JKOCHCTEM, OCOOEHHOCTH
MPOIECCOB:  HACIIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BUA000pa30BaHWUA,
MPUCTIOCOOJICHHOCTH OPTaHMW3MOB, JCUCTBHS JKOJOTHMYECKHX (DAaKTOPOB HAa OPraHU3MBI, IepeHoca
BEIIECTB M TIOTOKA JHEPTrUU B JKOCHCTEMaX, AHTPOIOTCHHBIX HM3MEHEHHH B 3KOCHCTEMaxX CBOESH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXMMHYECKHX IIUKIOB B Obnocdepe;

YMEHHE TPUMCHSITHh ITOJIYYCHHBIC 3HAHUSA I OOBSICHCHHS OHOJOTHYECKHX IPOIECCOB U
SIBJICHUM, JUTSI TIPUHATHS MPAKTHYCCKUX PEIICHUN B TOBCEAHEBHOW >KHM3HHU C IIENBI0 OOECTICUeHUs
0€30IMaCHOCTH CBOETO 37I0POBbS U 3/I0POBBSI OKPYKAIOUINX JIFOJEH, COONIONEHHSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYKAaIOUIeW TPUPOIAHON cpene, TMOHMMAaHWE HEOOXOIUMOCTH HCIOIb30BAHUS
TOCTIKEHUH COBPEMEHHOH OMOJIOTHH TSl PalliOHAIEHOTO TPUPOIONIOIB30BAHHS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a/1aul, COCTABIISATh CXEMBI MTEPEHOCA BEIIECTB
Y DHEPrUH B dKOcUCcTeMax (L[enH MUTaHUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MPpaKTHUeCKUe paboThl, COOMI0AATh MpaBuia npu padbote ¢
y4eOHBIM U Ja00paTOPHBIM 000PYIOBaAHUEM;

YMEHHE KpPHUTHYCCKH OIICHWBATh W HWHTEPIPETUPOBATh HH(POPMAIMIO OHOJIOTHYECKOTO
COJIepKaHMUsI, BKIFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA MacCOBOM
nHpOpMAINY, HAYYHO-TIOMYJISIPHBIE MaTepHalbl), pPacCMAaTPHBATh TJIOOAIBHBIE SKOJOTHYECKUE
poOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UITHIO;

yYMEHHE C03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUsI, 0000111ast OMOJIOTHIECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATHWHBIN amnmmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUEYPOKOB BUOJIOI'MM B 10 KJIACCE

Koun4yecTBo yacos DJIeKTPOHHBbIE
Nenn/m | HamMeHoBaHMe pa3/ieJioB U TeM MPOrpaMMbl Konrtpoasubie | TIpakTHdecKue (undpoBere)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

bubnnoreka [HOK

! bronorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa HOK

https://m.edsoo.ru/7f41c292
. bubnuoteka [HOK

3 XUMUYECKHI COCTaB M CTPOCHUE KIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnmmoreka HOK

4 HASHEEATENRHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXXeHME W WHIOUMBUAYaJbHOE  pa3BUTHE 5 1 bubnmoreka [HOK

OPraHnu3MoOB https://m.edsoo.ru/7f41c292
bubnmoreka [HOK

6 HacneactBeHHOCTh M M3BMEHUYMBOCTH OPTaHU3MOB 8 15 https://m.edsoo.ru/7f41292
bubnuoreka LHOK

7 Ceneknus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 htts://m.eds00.ru/7f41c292
bubnuoreka LHOK

8 Peseparioe Bpens 1 https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

TEMATHYECKOE IINTAHUPOBAHUEYPOKOB BUOJIOI'MM B 11 KJIACCE

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI Konrtpoasubie | TIpakTHdecKue (undposeie)
Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubnnoreka [HOK
! IBOMIOUHOHHAs GHOTOTHS o . https://m.edsoo.ru/7f41cc74
bubnnoreka [HOK
2 Bo3HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3emiie 9 0.5 httos://m.edsoo.ru/7fA1cc74
bubnnoreka [HOK
3 Oprau3Mel H OKpyKaiouLas cpena ° . https://m.edsoo.ru/7f41cc74
bubnuoreka HOK
4 Coo0rmrecTBa 1 SKOJIOTHIECKAE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bubnuoreka HOK
P 2
> C3CPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVMIAHUPOBAHME I10 BUOJIOT'UH 10 KJIACCA

KosmmuecTBo yacoB DJIeKTPOHHbIE
ara udpoBbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue a tudp
Bcero u3yyeHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchbl
02.09.2025 bubnnoreka [HOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Meroasl TMO3HAHMS JKUBOW  IPUPOJIBIL. 09.09.2025
9 [IpakTrueckas pabota Ne 1 1 05 bubnuoreka [HOK
«Mcnonp30BaHKe pa3IMYHbIX METOJIOB MIPU ' https://m.edso0.ru/863e6122
M3YyYEHUH OMOJIOTHYECKIX OOHEKTOBY
3 Buonornyeckne CHCTEMBI, TPOIECCHI M HX 1 16.09.2025 Bubnroreka LIOK
H3y4YeHUe https://m.edso0.ru/863e6564
4 Xumuueckuil coctaB KIeTKd. Boxa u 1 23.09.2025 bubGnuoreka LIOK
MUHEpPaATbHBIE COJIA https://m.edso0.ru/863e674e
30.09.2025 bubmmoreka I[IOK
5 benku. CoctaB u cTpoeHue 06ei1KoB 1 https://m.eds00.ru/863e6b72
depMeHTHI — OuooruuecKue 07.10.2025
. JIab 6ota Ne 1
y | momoms Ll . bioworaa 10k
v ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (HAa TpUMEpPEe aMmmiIa3bl WIN
KaTaJiasbl)»
14.10.2025 bubnuoreka [MOK
! YraeBoasL. Jiumus: ! https://m.edso0.ru/863e6870
21.10.2025 bubanoreka HOK
8 Hywrentosie kucnotsl. AT® L https://m.edso0.ru/863e6d5¢c
9 Hcropuss m MeToAbl M3y4eHHS KIIETKH. 1 11.11.2025 bubnmnoTeka LIOK
Knerounas teopus https://m.edso0.ru/863e6e88
10 Kierka xak 1nenocTHas )KuBas cucTeMa 1 18.11.2025
11 CrpoeHne  SyKapuOTHUECKOM  KJIETKH. 1 0.5 25.11.2025 bubnuoreka I[HOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Jlaboparoprass pabota Ne 2 «M3yueHue
CTPOCHHS KJIETOK PACTCHHI, YXHBOTHBIX,
rpubOB U OaKTEepHil MO MHKPOCKOIIOM Ha
rOTOBBIX  MHKpOIpemnaparax ¥  HX
OTIMCAHHE

https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

12 OOMeH BEIEeCTB MM MeTab0Iu3M 02.12.2025 bubmorexa LOK
m https://m.eds00.ru/863e766¢
09.12.2025 bubnnoreka [HOK
13 PorocuuTes. XemocuHTes https://m.eds00.ru/863e7c98
. 16.12.2025 bubnnoreka [HOK
14 JmepreruaccKuii 0Omen https://m.edsoo.ru/863e7aae
JKuzHenHsli 1Mk KIeTku.  [leneHue 23.12.2025
KkneTkd. Mutos. JlabopaTopHas padora Ne
15 3 «HabmroaeHue MII)/IT031:1 Bp KJIETKaX 0.5 bubmmorexa HOK
https://m.edso00.ru/863e7dc4
KOHUMKA KOpelKa JIyka Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunte3 Oenka. Peakmus maTpuvHOTO 30.12.2025 bubnuoteka I[HOK
CHUHTE3a https://m.eds00.ru/863e796e
13.01.2026 bubnuoreka HOK
17 Tpancisms — onocwites benka https://m.eds00.ru/863e796e
18 Hexkneroutsie hOpMBI )KU3HA — BUPYCHI 20.01.2026 bubmorexa LOK
p by https://m.edso00.ru/863e7540
27.01.2026 bubnuoreka HOK
19 ®opMbl pa3MHOKEHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. 03.02.2026 bubanoreka HOK
20 Metios https://m.edsoo.ru/863e7f4a
OOpa3oBaHue M  pa3BUTHE  MOJOBBIX 10.02.2026
kietok. OmonorBopenue. JlabopaTopHas
21 pabora Ne 4 «l3ydyeHue CTpoeHHUs 0.5 bubmmorexa LIOK

IIOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOIIpernapaTax»

https://m.edso0.ru/863e81b6



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

22 WuuBuyaibHOE pa3BUTHE OPraHU3MOB 17.02.2026 bubmorexa LOK

https://m.eds00.ru/863e8436

23 ['eHeTHKa — HayKa O HACJIEJICTBEHHOCTH U 24.02.2026 bubnunoreka LIOK
W3MEHYHUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HacJeI0BaHUS 03.03.2026

24 HpmHaKOII:. MOHOI‘I/IéIpI/IIlHOG bubmorera LOK

https://m.eds00.ru/863e8878
CKpCIIIUBAHHE

o5 JluruOpupHOe  CKpellMBaHHWEe.  3aKOH 10.03.2026 bubnunoreka LIOK
HE3aBHCHMOI'O HACIIEOBAHUS IPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HaclleZJOBaHWE IPHU3HAKOB. 17.03.2026
Jlabopatopnast pabora Ne 5 «M3yuenue

26 pe3yJabTaToOB MOHOTUOPHIHOTO u 05 bubnuoteka [HOK
JTUTUOPUIHOTO CKpELIUBaHHUs y ' https://m.edso0.ru/863e8c60
JPO30(UITHI Ha TOTOBBIX
MHUKpOTIpEIiapaTax»

97 I'eneTnka moJia. HacnenoBanue 24.03.2026 bubnnoreka [HOK
MPU3HAKOB, CUEIUICHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
3MeH4YnBOCTE. Henacnencrsennas 07.04.2026
n3MeHYnBOCTh. JlabopaTopHas pabota Ne
6. Nzydyenue MO (UKAITMOHHON bubnuoreka [HOK

28 0.5
W3MEHYHUBOCTH, MOCTPOECHUE https://m.edsoo.ru/863e8efe
BApUAIIMOHHOTO psJa W BapUAMOHHOMN
KpUBOI»

Hacnencreennas U3MEHYUBOCTb. 14.04.2026

29 Jlaboparopuast pabora Ne 7. «AHanu3 05 bubnuoreka [HOK
MyTaluid y Apo30Guibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»

30 eneTia YenopeKa 21.04.2026 bubanoreka HOK

https://m.edso0.ru/863e8d78
PesepBHbIit ypok. O0600meHne mo Teme 28.04.2026
31 «HacnencTBeHHOCTh W W3MEHUYMBOCTH

OpraHu3sMoB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

39 Cenexiis KaK HayKa u TIpOTIECe 1 05.05.2026 bubnunoreka [HOK
https://m.edso0.ru/863e9214
33 Metoabl M JIOCTHKCHHS  CEJICKIIMU 1 12.05.2026 bubnuoreka LIOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 BuorexHoaorus KaK oTpacib 1 19.05.2026 Bubnroreka LIOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO YACOB 10 34 0 4
I[TPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHME 110 BUOJIOT'NH 11 KJIACCA
KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabnsie | IIpakruueckue Hata unppobbie
Bceero U3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIONHUSA U METOJIBI €€ U3YUCHHUSI 1 02.09.2025 Bubmioreia HOK
https://m.edsoo.ru/863ea20e
5 Hcropust pasBuTHs MpEACTaBICHUHA 00 1 09.09.2025 Bubnuroreka LIOK
SBOJIIOIUA https://m.edso0.ru/863e9570
16.09.2025 bubnuoreka HOK
3 Mutipoososmiows 1 https://m.edsoo.ru/863e9cle
[Tonmynsiuust Kak »>JeMeHTapHas €IUHUIA 23.09.2025
4 BHaa U dBotonuu. JlaboparopHas pabota 1 05 bubnuoTeka [HOK
No 1 «CpaBHeHUE BUJIOB o ' https://m.edsoo.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPHUIO)
5 JIBHXKyIIHe CHUIBI (a1eMeHTapHBIE 1 30.09.2025 bubnuoreka LIOK
(haKTOpBI) SBOJIOLHUH https://m.edsoo.ru/863e9da4
5 07.10.2025 bubanoreka HOK
6 EctecTBeHHbIi 0TOOP U €ro (hopMbl 1 https:/m. edsoo.ru/863e9ed0
PesynbTaTel SBOJIIOLIUH: 14.10.2025
MIPUCTIOCOOICHHOCTD OpraHu3MoB U bubnuoreka [HOK
7 1 0.5
BUJ000pa3oBanue. JlaGopaTopHas paboTa https://m.edsoo.ru/863e9fde
Ne 2 «Onucanue mnpuCTIOCOOIEHHOCTH



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

opranu3Ma 4 €€  OTHOCUTEIbHOIO
Xapakrepa»

8 HanpapiieHus 1 IyTH MaKpOdIBOJTIOIIHH 21.102025 bubimotera HOK
P Tt P t https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOITIONINAN 11.11.2025
10 Ucropust xu3Hu Ha 3emiie U METOIbI €€ 18.11.2025
W3YYCHUS
1 I'urnoTe3sl  MPOMCXOKICHUST KM3HH — HA 25.11.2025 bubnmorexa ITIOK
3emiie https://m.edso0.ru/863ea5a6
Pa3sBuTHe KHM3HM Ha 3emile MO0 JpaM H 02.12.2025 Bubnunoreka LIOK
12
epuoaam https://m.edsoo.ru/863ea6be
OcCHOBHEBIE JTaIIbI IBOJIFOIINHA 09.12.2025
pPacTHTETLHOTO W JKMBOTHOTO  MHpA.
bubnmmoreka HOK
13 [TpakTideckas padota Ne 1 «I/I?)y‘uIeHI/IC 0.5 httos://m. edso.ru/863ea8he
HCKOTIAEMBIX  OCTAaTKOB  PACTCHHH U
KUBOTHBIX B KOJIICKITHSIX»
CoBpeMeHHass CHCTEMa OPraHUYECKOTrO 16.12.2025 bubnmoreka I[HOK
14
MHpa https://m.edso0.ru/863ea48e
15 DBOJIIOIKS YeJIOBEeKa (AaHTPOIIOTEeHE3) 23.12.2025 bubmorexa HOK
t P https://m.edsoo.ru/863eac2c
16 JIBIOKyIIHE CHUIBI (dpaxropsr) 30.12.2025 Bbubnuroreka LIOK
aAHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIC CTaTUH YBOJIIOIIUH YEIIOBEKA 13.01.2026
18 YenoBeueckre  pachl W NPUPOJIHBIE 20.01.2026 bubnuoreka [HOK
aJanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaea2
PeszepBHbiii ypok. O600meHne mo Teme 27.01.2026
19 «BO3HUKHOBEHHE W pa3BUTHE KH3HH Ha
3emue»
20 DKoJorus Kak HayKa 03.02.2026
21 Cpensl  oOMTaHHMS M DKOJIOTHYECKUE 10.02.2026 bubnuoreka [IOK

baxTopsI

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



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Ab6uortnueckue (akropsl. JlaGopaTopHast 17.02.2026
pabora Ne 3. «Mopdoaoruueckue
29 OCOOCHHOCTH PACTCHHMI W3 Pa3HBIX MECT 05 bubnunoreka [HOK
oburtanus». JlabopatopHas pabota Ne 4. ' https://m.edsoo.ru/863eb10e
«BrmusHue cBeTa HA POCT W Pa3BUTHE
YEPEHKOB KOJIEyCa»
24.02.2026 bubnnoreka HOK
23 buorueckue paxroper https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH 03.03.2026
24 nonymsinuu. I[lpaktuueckast pabora Ne 2 05
«IIocY€T TIOTHOCTH MOMYJSIHUA pPa3HBIX '
BHJIOB PACTEHUI»
10.03.2026 bubnunoreka HOK
25 Coo0mecTBa OpraHu3MoB — OHOIIEHO3 https://m.edsoo.ru/863ebA6a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 17.03.2026 bubmorexa LOK
https://m.edsoo.ru/863eb46a
OcHo e oKasare OKOCHUCTEMBI. 24.03.2026
27 Bxgn:fliemng KHI/ITaJI-f/II/II/I bl ' Cioi“lcl\;zla bubmorexa LIOK
PAMIIBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykneccust
28 [IpupoaHbIEe IKOCUCTEMBI 07.04.2026
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 14.04.2026
30 buochepa — rmi0OamBHAS 3KOCHCTEMA 21.04.2026 bubnuroreka I[HOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS 28.04.2026 bubnuoreka [HOK
orocdepbl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B buochepe 3emiu 05.05.2026
CocyiiecTBoBaHue MIPUPOIBI " 12.05.2026 bubnnoreka [HOK
33
4eJoBeYeCcTBa https://m.edsoo.ru/863ebale
34 PesepBHblit  ypok. OO0o00uieHHE  TeMbl 19.05.2026

«COO6H_ICCTB3. " 3KOJIOTMYCCKUEC CUCTEMBI»



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
https://m.edsoo.ru/863eba1e
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IDOBEDSIEMOL0 IIposepsiemble npeaMeTHbIEe pe3yJbTaThl 0CBOEHHUA OCHOBHOM
pobep o0pa3oBaTe/ibHOIi POrpaMMbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTara

CdhopMHupOoBaHHOCTh 3HAHWA O MECT€ M POJHM OHWOJOTHH B CHCTEME HAy4HOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa U HAyYHOI'O MHUPOBO33PEHUS; O BKJIAJE POCCHUICKUX U
3apy0exHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHM; (PYHKIHOHAIbHON
IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHUsl )KU3HEHHBIX 3aj1a4

YMeHue packpbiBaTh COepKaHNE OUOTOTHYECKUX TEPMUHOB U TIOHSTHUM: KU3Hb,
KJIETKa, OpraHu3M; MeTaloyiu3M (O0OMEH BEIIeCTB U IpEeBpallleHHUE SHEPTUM),
romeoctra3 (camMoperyssius), ypOBHEBas OpraHU3alUs >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHNE (PENPOAYKLIKS), HACAEACTBEHHOCTh, U3MEHUNBOCTb, POCT
U pa3BUTHE

YMmenue wuznaratb OHOJOrMYecKHMe Teopud (KJIETO4yHas, XpPOMOCOMHas,
MyTanuoHHas), 3akoHsl (I'. Menaens, T. Moprana, H.I1. BaBusnosa) u yuenus (o
LEHTPaX MHOroo0pa3usi M TNPOUCXOXKJEHUS KyIbTypHbIX pactenuid H.U.
BasuiioBa), onpeensTh rpaHulibl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHne BIajeTh METOJAAMH HAay4dHOTO TO3HAaHWA B Omosioruu (HaOMrOIeHUE U
OTIMCaHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHH, OPraHW3alds U MPOBEIACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIJIBIDKCHHWE  THIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIy HCCIEAyeMbIMH BEJIMYUHAMH, OOBSICHEHHE IOTYYCHHBIX
pe3ynbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUH U 3aKOHOB; YMEHHUE
JIEJIaTh BBIBOIBI HA OCHOBAHHH MOJYICHHBIX PE3YIHTATOB)

YMeHHe BBIACTATh CYIIECTBECHHBIC NPU3HAKA BHPYCOB, KIETOK MPOKAPHOT H
9YKapHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOECHHOCTH
IpoIleCCOB 0OMEHa BEIIECTB M NPEBPALICHUs YHEPTUU B KIETKe, POTOCHHTE3A,
TUTACTHYECKOTO M HSHEPreTHYeCKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOJIOTBOPEHHUSI, PAa3MHOXCHHS, WHIAMBHIYAIIbHOTO Pa3BUTUS OpraHU3Ma
(oHTOTEHE3)

YMeHue IIPUMCHATDh IIOJIYUCHHBIC 3HAHUA JI 00BACHEHHST OMOJIOTMYECKHUX
IMpoIeCCoOB " HBHCHHﬁ, U IIPUHATHUSA IPAKTHUYICCKHUX peH.IeHPIfI B MOBCEIHEBHOM
KHU3HHN B LCIIAX obecreyeHnss 0OE30IACHOCTH CBOETO 300pPOBbA U 3A0POBbiA
OKpYKaromux J'IIO,Z[eI‘/'I, CO6JHOI[€HI/I${ HOpM  TI'paMOTHOI'O IIOBCACHHUA B
OKp}I)KaIOH_[Cﬁ HpHpOHHOﬁ cpeac; MOHUMAaHUcC H606X0,Z[I/IMOCTI/I HUCIIOJIBb30BaHUA
JOCTHXKCHUN COBpeMCHHOﬁ O0Ho0TMH M OHMOTEXHOIOTHI AJIs1 pallOHAJIbHOI'O
IMPUPOJO0TI0JIb30BAHU A

YMmenue peuaTth 3JIEMCHTAPHBIC TCHECTUYCCKUC 3aJa4Y HA MOHO- U I[I/IFI/I6pI/I,I[HOG
CKpCHIMBAHHUC, CUCINICHHOC HACJICAOBAaHUEC; COCTABJIATL CXCMBbI MOHOFI/I6pI/II[HOFO
CKpCHIMBAaHUA U TPCACKA3aHUS HACIICAOBAHUS TPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJHATH JIAOOpAaTOpHBIE M MpPAaKTUYECKHe pPadoThl, coOI0aaTh
npaBuiia Mpu paboTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYI0BaHUEM

YMeHHe  KpUTHUYECKHM OLIEHMBaTb W WHTEPIPETUPOBaTh  HMH(OpMAIio
OMOJIOTUYECKOTO COJEP)KaHUsS, BKIIOYAIOIIYIO IICEBJOHAy4YHbIE 3HAHUSA U3
pa3nuyHbIX McTOYHUKOB (CMMU, HaydyHO-TIOMYNspHBIE MaTepHalibl); ITHUECKHE
acIIeKThl COBPEMEHHBIX UCCIIEI0OBAaHHUM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHU
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OUONOTHYECKYI0 HMH(GOPMAIMIO U3 HECKOJIBKAX HMCTOYHHUKOB, TPaMOTHO
HCII0JIb30BATh NOHITUHHBIN anmnapar OMoJ0Tuu

11 KJIACC
Kon .
IDOBEDSIEMOL0 IIposepsiemble npeAMeTHbIEe pe3yJbTaThl 0CBOEHHUA OCHOBHOM
pobep 0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01mero 06pa3oBaHus
pe3yJbTara

ChopmMupoBaHHOCTh 3HAHWI O MECTE M POJHM OHMOJOTHH B CHCTEME HAy4HOTO
3HAHMUSI €CTECTBEHHBIX HAyK, B (POPMHpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
Hay4YHOM KapTHUHBI MHpa U HAYYHOI'O MHUPOBO33PEHUS; O BKJIAJE POCCHUICKUX U
3apy0exHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (PYHKIIMOHAIbHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHUs! )KU3HEHHBIX 3a1a4

YMeHue packpbiBaTh COJEpaHHE OMOJIOTMYECKUX TEPMHUHOB M TMOHSTHM: BUJ,
MOMYJISIIUS, T€HO(QOH], HBOJIOLHUSA, IBUXKYIIME CHUIIBI ((PAKTOPBI) HBOJIIOLMH,
MIPUCTIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE, FKOJOTHUYECKUE (aKTOPHI,
9KOCUCTEMA, TMPOJAYLEHThl, KOHCYMEHTBI, pPEIyLEHTbl, LEeNu MUTAHUS,
9KOJIOTHYECKasi MUpaMuaa, OHoreoreHo3, onocdepa

YMeHne uznaratb OMOJOTHYECKUE TeOPHH (dBoJronnoHHas Teopust Y. JlapBuHa,
CHUHTETHUYECKAs TEOPHs IBOJIOINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apOBIIIIEBOTO
cxoactBa K.M. bapa, depenoBaHus IJIaBHBIX HAMNpPABJICHUWA W MYTEH 3BOJIOLIUHU
A.H. CeseprioBa, yuenus o 6nocepe B.U. Bepnaackoro), onpenensts rpaHUIIbI
WX IPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHue BIaJeTh METOJAAMH HAay4YHOTO TO3HAaHUsA B OWOJOTMU (HAONIOACHHWE WU
OTIMCAHUE KHMBBIX CHCTEM, MPOIIECCOB U SIBJICHUI; OpTaHHW3aIUs W MPOBEICHUE
OMOJIOTUYECKOTO  DKCIICPUMEHTA,  BBIJBI)KCHHE  THUIOTE3bl;  BBISBIICHUC
3aBUCHUMOCTH MEXIY HCCICIYeMBIMH BEIHMYMHAMH, OOBSCHCHHUE IMOJYYCHHBIX
Pe3yJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHATHHA, TCOPHH W 3aKOHOB;, YMEHHUE
JICJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIBTATOR)

YMeHHe BBIICHATH CYNICCTBEHHBIC TPU3HAKH CTPOCHHS OMOJIOTHYECKUX
O0OBEKTOB: BHJOB, TOMYJIAINNANA, NPOJYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTEOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH TPOIECCOB HACICICTBCHHOM
WU3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPAa, BUI000PA30BaHMsI, IPUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS SKOJIOTUYECKUX (AKTOPOB HA OPraHU3MBI, MEpeHoca
BEIIECTB M IOTOKA JHEPrUM B HKOCHCTEMAax, aHTPOIOTCHHBIX W3MCHEHHH B
IKOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHOTCOXUMHYCCKUX
IIUKJIOB B Onocdepe

YMeHue NpuUMEHATh MOJYYeHHbIE 3HAHUS M OOBSICHEHHS OHOJIOTHYECKHX
IPOLIECCOB U SBIICHUH, JJIS1 MPUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU B LEIsIX oOecrieyeHus O€30MacHOCTH CBOETro 3J0POBbS M 3JI0POBbS
OKPYXKAIOIIUX JIIOACH, COOMIOJEHUS HOPM T'PaMOTHOTO TOBEICHHUS B
OKpY)Karolllel MPUPOTHON cpefie; TOHMMAaHUEe HEOOXOIUMOCTH HCIOJIb30BaHUS
JOCTHKEHHI COBPEMEHHOM OMOJIOTHH I PAIlMOHAIILHOTO MPUPOIOTIONH30BAHUS

YMmenue peuiaTtb JSJICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4d, COCTaBJIATH CXCMBI
INEpEHOCA BCHICCTB U DHECPIHUU B DKOCUCTECMAX (I_IeHI/I HI/ITaHI/IH)

YMeHHe BBINOJHATH JIAOOpAaTOpHBIE M MpPAaKTUYECKHe pPadoThl, CcoOIOIaTh
IpaBuJiIa MpH padoTte ¢ yueOHBIM U 1a00paTOPHEIM 000PYJIOBAHUEM

YMeHHe  KpUTHYECKHM OLEHMBAaTb W  WHTEPHPETHPOBAaTh  HH(POPMAIMIO
OMOJIOTUYECKOTO COJEpP)KaHUsS, BKIIOYAIOIIYIO IICEBJOHAyYHbIC 3HAHUA U3
paznmuuHblXx  ucrouHukoB  (CMMUM,  HayyHO-mOMyJsipHbIE  MaTepHalIbl);
paccMaTpuBaTh  INIOOANbHBIE  HKOJOTMUYECKHE MpoOJIeMbl  COBPEMEHHOCTH,




(hopMHPOBATH MO OTHOMIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

YMeHue co3iaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mmast
Ouosormyeckyro HMHQOpMAIMI0 W3 HECKOJBKAX HCTOYHUKOB, T'PAMOTHO
HCII0JIb30BATh NOHITUHMHBIN anmapar 0M0J0ruu

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

buonorus kak Hayka

11

buonorus — nHayka o xuBoil mpupoze. Pois Ononoruu B GOpMHUpPOBAHUU COBPEMEHHOM
Hay4dHOU KapTuHbI Mupa. CucremMa GHOJIOTHYECKUX HAYK

1.2

MeTopl O3HAHUS KUBOW MPUPOJIBI (HAOTIOIEHNE, IKCIIEPUMEHT, ONMCAaHUe, U3MEPEHHE,
KJaccuuKalys, MOJEIMPOBAHNE, CTATUCTHYECKAst 00pabOTKA TaHHBIX)

JKuBrIe cucTeMBI 1 HX opraHusanusa

2.1

XKusble cucteMbl (OMocHCcTEMBI) Kak MpeaMeT u3ydeHus ouosioruu. CBoiicTBa OMOCUCTEM U
uX pazHooOpaszue

2.2

YpoBHM  opraHMzalM  OMOCHUCTEM:  MOJIEKYISPHO-T€HETHMYECKUH,  KJIETOYHBIH,
OpraHU3MEeHHbBIN, MOMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OrochepHbIi

XHWMHUYECKUH COCTAB U CTPOEHHUE KIETKH

3.1

XUMHUYECKUN COCTAB KJIETKU. XUMHUYECKHE JIEMEHTHI: MAaKpOJIEMEHThI, MUKPOAJIEMCHTHI.
Bona u munepanbHbie BemiecTBa. DyHKIMM BOJBI U MHUHEPATHHBIX BEIIECTB B KIIETKE.
[Tonnepxanue ocMoTHUECKOTO OajgaHca

3.2

benku. CoctaB u cTpoeHHne 0eIKOB. AMHHOKHCIIOTHI — MOHOMEPHI OenkoB. Hezamennmbie
3aMEHUMbIE aMHHOKHCJIOTHI. AMHWHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCIKOBOI
MOJIEKYJbI (MIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XUMHUUYECKUE
cBolicTBa 0enKoB. buosjornueckue GpyHKIuM O6EIKOB.

®epMeHThl — Ouosiornueckue KaranuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIA LEHTP,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Buramunbl. Otiauuus (epMeHTOB OT
HEOPraHMYECKUX KaTallu3aToOpPOB

3.3

VYraeBoibl: MOHOCaXapuabl (IJIF0K03a, pru003a U JAe30Kcupru003a), aucaxapuibl (caxaposa,
JIAKTO3a) W ToJMcaxapupl (Kpaxmai, TIIMKOTeH, IeJUII0N03a). bruonornueckue QyHKIHH
yTJICBOJIOB.

Jlunuael:  TpUraMIepuabl, crepouasl, Qochomunuael. 'mapodunbHO-rUAPOHOOHBIC
cBoiicTBa. buonoruueckue ¢pyHkuu TunuaoB. CpaBHEHHE YIJIEBOJOB, OCIKOB U JUMUIOB
KaK UCTOYHHKOB SHEPTHUU

3.4

Hyxneunossie kucnotel: JIHK u PHK. Hykieotnasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenune u pynkuuu PHK. AT®: ctpoenne u dhyHkumnu

3.5

HHTOHOFI/IH — HayKa O KJICTKC. Knerounas TCOpHHL. MeTtoapl N3Y4YCHHA KIICTOK

3.6

Knerka kak OCJIIOCTHAA XHUBasA CUCTCMaA. O6H_[I/Ie IMPU3HAKHN KIJICTOK: 3aMKHYTAas HapyKXHasi
MeM6paHa, MOJICKYJIbI I[HK KaK I'eHEeTHYeCKUI armapar, CHCTcMa CUHTC3a Oenka

3.7

Tunmbl KJIETOK: SyKapuOTHYecKass W MpokaproTuueckas. OCOOEHHOCTH CTPOEHMS
poKaproTHUecKoi KkieTku. Kierounas creHka Oakrepuil. CTpoeHHE >yKapuOTHYECKON
KJeTKH. OCHOBHBIE OTIIMYUS PACTUTENbHOM, Y)KUBOTHOM M I'pUOHOM KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIUKC, UX (QYHKIHH.
[TnazmaTnueckas memOpana, e€ cBoiictBa W (QyHKIMU. LuToruiazma um e€ OpraHoublL
OnHoMeMOpaHHBIE OpraHOMJbl KIETKU: sHpomazmaruueckas cerb (OIIC), ammapar
l'onpmxu, nmzocomsl. [loayaBTOHOMHBIE OPraHOMIBI KIIETKA: MUTOXOHJPHM, IIIACTH[BL.
[TponcxoxJieHHe MUTOXOHJpUM M 1uiactui. Buael mimactua. HememOpaHHble OpraHOMIbI




KJIETKU: pUOOCOMBI, KJICTOUYHBIA IIEHTpP, PECHUYKH, )KTYTUKHA. DYHKIIMHA OPraHOUIOB KIICTKH.
Bxirouenusa

3.9

Snpo — perynstopHblii neHTp KieTku. CTpoeHue siapa: sjepHas 000J04Ka, KapuoIuia3ma,
XpOMAaTHH, SIPIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEECTB B KIIETKE

>KI/I3H€Z[€$[TCJII)HOCTI) KIICTKH1

4.1

OOmen BemecTB, wid MeTabonu3M. AccuMwisinus —(TUTACTUYECKUH OOMEH) W
JTUCCUMUIISILINS (PHEPTETHUYECKUI 0OMEH) — JIBE CTOPOHBI €IMHOTO MPOoIecca MeTadoIM3Ma.
Tuner oOMeHa BemiecTB: aBTOTPO(MHBIM W reTepoTpodHbid. Poas ¢gepmeHTOB B 0OMEHe
BEIIECTB U MPEBPAIICHUN SHEPTUH B KIICTKE

4.2

®otocunre3. CperoBas u TemHOBas (a3pl (GoTocuHTe3a. Peakmuu doTocuHTE3A.
DddextuBHOCTh (PoTOCHMHTE3a. 3HAYeHUE (POTOCHMHTE3a I KM3HU Ha 3emie. BiusHue
yCIOBUM cpenbl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIIEHUS €r0 IMPOJAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAYEeHUE XEMOCHHTE3a JJIs JKU3HU Ha
3emuiie

4.3

DHepreTHYecKuidi 0oOMEH B  KJIETKe. PacliernsieHue  BEIIeCTB, BBIJACICHHE U
aKKyMyJUpOBaHHME DSHEPIUUM B KIETKE. OTambl SHEPreTHueckoro oOMeHa. [mukosus.
bpoxenne wu ero Buapl. KucnopomHoe OKHCIEHHE, WIM KJIETOYHOE JIbIXaHUE.
D¢ heKTUBHOCTH PHEPTETUIECKOTO 0OMEHa

4.4

Peaknmun wmarpuuHoro cunre3a. [enermueckas wuHbpopmamms u JIHK. Peamuzarus
reHeTHYeCKON MHpOpMaIMK B KIIeTKe. | eHeTHUeCKuii KOl M €ro CBOMCTBA. TpaHCKpUIIIIHS
— matpuunblii cuate3 PHK. Tpancmsiius — OuocunTes 6enka. KogupoBanue aMHUHOKHCIIOT.
Ponbs pubocom B GrocuHTe3e Oemka

4.5

Hexnerounsie hopmbl sxu3uu — BUpYchl. Mctopust otkpeiTus BupycoB (JI.W. BaHOBCKMIA).
OCOOCHHOCTH CTPOCHHS | J>KU3HEACITEIBHOCTH BUPYcOB. bakrepmodaru. bosmesnn
pacTeHMii, >KMBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BHpycamMu. Bupyc mmmyHonedunura
yenoeka (BUY) — BozOyautens CIIMJla. [Ipodunaktuka pacnpocTpaHEeHUsS BUPYCHBIX
3a00J1€BaHMI

Pasmuoskenue u HHIUBUAYAJIBHOC PAa3BUTHUC OPraHu3MOB

5.1

Kierounslii 1uki, WM SKU3HEHHBIM LMK KieTkd. MHTepdaza m muto3. Ilpomeccsr,
npoTekarmue B nHTepPasze. Permukamnus — peakius matpuadoro cuate3a JJHK. Ctpoenue
XpoMOcOM. XpOMOCOMHBIA Habop — KapuoTun. JIMIUIOWAHBIA W  TaIUIOUIHBINA
XpOMOCOMHBIE HaOoOpbl. XpomaTunbl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U
WHJUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue xinerku — wmuto3. Craguum murtosa. [lporeccsl, mpoucXoAasdiue Ha pa3HBIX
CTausAX MHUTO3a. bronoruueckuii CMbIC MUTO3a

5.2

dopMbl pa3MHOXKEHUST OPTaHU3MOB: OECII0JIOE M TI0JIOBOE. Brbl 6€CcIionoro pa3MHOKEHHUS:
JICJICHHE HAJBOE, IIOYKOBAaHWE OJHO- M  MHOTOKIETOYHBIX, CIHOpooOpa3oBaHHME,
BEre€TaTUBHOE pa3MHOXKeHUEe. VICKycCTBEHHOE KIOHMPOBAaHUWE OPraHMW3MOB, €r0 3HAYEHUE
IUTSL CEJIEKITUH

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTIUYUS OT OECHOJIOrO.
Meiio3. Cramum menosa. IIpomecchl, nmpoucxomsdmue Ha cragusax menosa. [loBeneHune
xpomocoM B Mero3e. Kpoccunrosep. bruosiornueckuii cMbIc M 3HaUEHUE MEH03a

5.4

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KIETOK Y *UBOTHBIX. [I0JIOBBIE *kKene3bl:
CeMEHHUKH ¥ simyHuKA. OOpa3oBaHHME ¥ pa3BUTHE TOJOBBIX KIETOK — TaMeT
(ciepmaro3ouy, sLEKIeTKa) — crepmaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHUS
STMIIEKJIETOK U criepMaTo3ouoB. OmionorBopenue. [lapreHorenes

5.5

NunuBuayanbHoe pa3BuTHE (OHTOTeHE3). OMOpHOHAIbHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbl SMOPUOHAILHOTO Pa3BUTHsI Y MMO3BOHOYHBIX )KHBOTHBIX: APOOJIEHUE, TaCTPYISIHS,




opranorenes3. I[loctamOpuoHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO Pa3BUTHS:
npsiMOe, HEempsMoe (JMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CrocoOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOTO PACTEHUsS: CTPOEHUE CEMEHHU, CTaJuu
pa3BUTHUA

HaCHeILCTBeHHOCTI) 1 USMCHYMBOCTb OPraHM3MOB

6.1

IIpeamer w 3amaum reHetuku. lMcropus pasBUTHsS TI'e€HETUKH. BKiag pOCCHUHCKHX H
3apyOeKHBIX YYEHBIX B pPa3BUTHE TEHETHKH. MeTOoIbl TeHETHKH (THOPHII0JIIOTHYECKUH,
LUTOT€HETUYECKUM, MOJIEKYISIpHO-TeHETU4YeCKHUil). OCHOBHBIE T'€HETHUYECKUE MOHSATHS.
['eHeTHYeCKask CUMBOJIMKA, HCIIOJIb3YEMasl B CXEMaX CKpEIMBaHUMI

6.2

3aKOHOMEPHOCTM  HACJElIOBaHUS  INPU3HAKOB, YyCcTaHOBJIEeHHble [.  MeHnnenem.
Monoru0puaHoe CKpeluBaHue. 3aKOH €IWHO00pa3usi TMOpUIOB IMEPBOTO IOKOJICHHUS.
[IpaBuno nomuHUpoBaHUSA. 3aKOH pACLIEIUIEHHUs NpU3HAKOB. ['MIOTE3a YMCTOTHI ramer.
[TonHoE U HEMoJIHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACJENIOBAaHUS  IMPU3HAKOB.
[uTorenernueckre  OCHOBBI ~ JWTHOPUAHOIO  CKpelIMBaHUS.  AHalu3upymolee
CKpelirBaHue. Vcrnonbp3oBaHHe aHAIM3UPYIOIIETO CKpPEIIMBAaHUS [UIsl  ONpeJesIeHUs
TeHOTHIIa 0co0u

6.3

CuerieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mno cuenjeHHOMY
Haclle/IOBaHUIO TI'eHOB. HapylieHue cuelieHns T€HOB B pPe3ylbTaTe KpPOCCHHIOBEpA.
XpOMOCOMHas TeOpHUsl HACIIEJCTBEHHOCTH. | eHeTHUecKue KapThl.

I'enetnka nmona. XpoMOCOMHOE OIpeAeNIeHHEe Moya. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U reTeporaMmeTHble opranu3Msl. HaciaenoBaHue npu3HaKkoB, CLEIUIEHHBIX €
10JIOM

6.4

W3menunBocTh. Bupl n3MeHUMBOCTH: HEHACHEACTBEHHAs! U HacleACTBeHHas. Posb cpelibl
B HEHACJIEICTBEHHOI M3MEHUYUBOCTU. XapaKTePUCTHKA MOIU(DUKAIIMOHHOW U3MEHUYNBOCTH.
Bapuanuonnslii  psq W BapuauMoOHHas  KpuBas. Hopma  peakuuu — npu3HaKa.
KonnyecTBeHHBbIE M KayeCTBEHHbIE MPU3HAKM W WX HopMma peakuud. CBoiicTBa
MOAU(PHUKAITUOHHON U3MEHYUBOCTH

6.5

HacnencTBeHHas, WM reHOTUIIMYECKas, U3MEHUYMBOCTh. KoMOMHAaTHBHAS HU3MEHYHMBOCTD.
Meiio3 ¥ MOJOBOWM MpPOIECC — OCHOBA KOMOWHATHBHOW HM3MEHUYMBOCTH. MyTarmoHHas
n3MeHYuBoCTh. Kiaccudukanuys myranuii: TeHHbIE XpOMOCOMHBIE, TeHOMHBIEC. YacToTa u
NpUYMHBI  MyTanuid. MyrtareHHble (QakTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HaciaeacTBeHHou usMeHunBocty H. M. BaBuiosa

6.6

I'enetnka demoBeka. Kapwotum demoBeka. OCHOBHBIE METOJbI TCHETHUKH YEJIOBEKa:
reHealoTUYeCKUi, OJNIM3HELOBbIM, ITUTOrCHETUYECKUI, OMOXMMHYECKUN, MOJEKYJISPHO-
reHetndeckuii. COBpeMEHHOE OIpECIICHUE I'€HOTHIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE,
T€HOTHIIMPOBaHKE, B TOM 4Kcie ¢ momoinbio [11[P-ananu3a. HacnencTennbie 3a001eBaHus
YeJIOBeKa: TEHHbIe O00J1e3HH, OO0JIE3HM C HACICJICTBEHHOW IIPEIpacioiOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComMaTuyecKue U reHepaTuBHbIe MyTauu. [[puHIMIBI 310pPOBOTO
oOpa3a ’KHM3HHM, JIUATHOCTHKH, NPOPWIAKTUKH ¢ JIEYCHUS TEHETUYECKUX OOJIe3HEH.
Menuko-reHeTHYeCcKoe KOHCYIbTHPOBaHWE. 3HAUY€HHE MEIWLMHCKOM TEeHEeTUKU B
MIPEeIOTBPAIIEHUH U JICYCHUU TeHETUYECKHX 3a00JIeBaHUI YeTIOBEeKa

CeJ'IeKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

CeJ'IeKI_II/ISI KaK HayKa MU IIpoImecc. 3ap0>1<):[eHI/Ie CeIIeKIIUM W AoMecTukanusa. Yuenue H.U.
Bapunona o HEHTpaX MNPOUCXOKIACHUA U MHOI‘OO6pa3I/ISI KYJIbTYPHBIX paCTCHHf/'I. HCHTpH
MPOUCXOKACHUA JOMAIIHUX KUBOTHBIX. COpT, rnopoJa, mrTaMm

7.2

COBpeMeHHLIC METOJbl CeJIeKIHU. MaccoBbIll U I/IH,Z[I/IBI/I,Z[yaJ'ILHHﬁ 0T60pBI B CCJIICKIIUU
paCTeHI/Iﬁ N JKHUBOTHBIX. OI_ICHKa OKCTCPhLCPA. BJ'II/I3KOpO,Z[CTBeHHOC CKpCIIMBAHUC —
I/IH6pI/I,Z[I/IHF. Yucras IuHUA. CKpCH_[I/IBaHI/IC YHUCTHIX JUHUM. FeTepo3Hc, nIn I‘I/I6pI/IIlHa$I




cwia. HeponctBenHoe ckpemuBanue — ayrOpuaunr. OtmganéHHas rudpuamzanus u e
ycnexu. MICKycCTBEHHBIA MyTareHe3 U NOJIyYEHUE NMOJUIUIONAOB. JIOCTHMKEHHUS CENeKIUuU
pacTeHul, )KUBOTHBIX U MUKPOOPraHU3MOB

7.3

buorexHonorust kak oTpacib NpPOU3BOACTBA. ['€HHas WH)KEHepUs. OTallbl CO3JaHUs
pexombunantHoi JIHK u tpancrennsix opranmsmoB. Kierounas nmkenepus. Kietounsie
KYJIbTYpHI. MuKpoKIIOHaIbHOE pa3MHOXKEHUE pacTeHui. KionupoBanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO35HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ITUUYECKHE
po6sembl. MO — reHeTH4YeCKH MOIU(PHIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUA

DBOJIOMMOHHASA OUOJIOTHS

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuperenbcTBa 3BONIONHMU. [laeoHTONIOTHYECKHE: TTOCIIE0BATEIFHOCTh MOSIBIICHUS BUIOB
B MAJIEOHTOJIOTUYECKON JIETONUCH, NIepexoiHble (hopmbl. bruoreorpaduueckue: cxoAcTBO U
paznuuue payH u Grop MaTEpUKOB U OCTPOBOB. IMOPHUOIOTHUECKUE: CXOJCTBA U PA3TUYUS
3M6pI/IOHOB Pa3HBIX BUJIOB IMO3BOHOYHBIX. CpaBHI/ITe.]'H)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTUYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, AaTaBU3MBbI. MOJ'IeKy.]'IﬂpHO-6I/IOXI/IMI/I‘IGCKI/IeZ
CXO0ACTBO MEXAHU3MOB HACJIICACTBCHHOCTH W OCHOBHBIX MeTa0OINYECKUX HYTCI\/'I Y BCEX
OpPra’Hu3MoOB

1.2

OpomoroHHass Teopus Y. JlapBuna. Ilpeanocbulki BO3HUKHOBEHHMS JApBUHU3MA.
JIBuKyImiyre Cuiibl SBOJIONMU BHIOB 1O JlapBuHY (M30BITOUYHOE pa3MHOXKEHUE IPU
OTPaHUYEHHOCTH PECYpCOB, HEONpeAenEHHas U3MEHUMBOCTh, OOpbOa 3a CyIIeCTBOBaHME,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrternueckas Teopus 3Boitoru (CTD) 1 OCHOBHBIC €€ TMOJIOKEHUSA. MUKPOIBOIIOIHSL.
[Tonmynsius Kak eAMHUIIA BUIA U SBOIIOIUT

1.4

JBwxkymue cwibl ((akTopsl) SBOJIONMM BUAOB B TpHUpoe. MyTallMOHHBIN TpoliecCe |
KOMOMHATHBHas M3MEHYMBOCTh. llomynsuuoHHble BOJIHBI U apeld reHoB. M3omsuus u
murpanus. EcrecTtBeHHbId o0TOOp — Hampamisitommi — (akrop dBoaonud.  Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BodoIuu. [Ipumeps! nmpucnocoOiaeHuii y
Opranu3MoB. ApoMOP(O3bl U UIMOATATTAIIIH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (GOpPMBI BHI000pA30BaHUS:
reorpaduueckoe, 3K0JI0rHYeCKOe

1.5

MaKpOSBOJ'IIOI_II/IH. cDO]C)MBI OBOJIFOLINHA: Q)HHeTH‘leCKaH, JUBCPICHTHAsA, KOHBCPI'CHTHAA,
ImapajjicjibHasi. H606paTI/IMOCTB 9BOJIFOLNH

Bo3nukHoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JloHayuHble TPEICTABICHUS O 3apOKIACHUM XW3HU. HaydHble rumnore3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: abUoreHe3 U naHcrnepMus. XuMHUEcKasi HBOJIOLUS. DKCIEPUMEHTAIbHOE
MOJITBEPXKACHUE XUMHUECKOHW 3BoJonuu. HauanbHble 3Tambl OHOJOTMYECKOM SBOJIIOIUHM.
I'mnorteza PHK-mupa. IlepBbie kieTkn u ux 3Bostonus. PopMUpOBaHNE OCHOBHBIX TPYII
JKUBBIX OPraHU3MOB

2.2

Pa3BuTne xu3Hn Ha 3emie no apaM u nepuoaaM. Karapxeil. Apxelickas U MpOTepO30HCKast
opel. [laneo3oiickasg spa u e€ mepuojabl: KeMOPUHCKUHN, OPIOBUKCKHH, CHITypHHCKHA,
JNEBOHCKHH, KAMEHHOYIOJIbHBIN, IIEPMCKUI. Me3030licKas 9pa U €€ MepUuoabl: TPUACOBBIN,
FOPCKHUI, METOBOM.

KaiiHo30lickass 3pa M €€ mnepuoapl: NaJCOreHOBBIH, HEOTCHOBBIM, AHTPOIOIEHOBBIN.
XapakTepucTUKa KiIMMaTa M TE0JOIMYECKHX IpolueccoB. OCHOBHBIE ATallbl 3BOJOLUU
PacTUTENILHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHMi M KUBOTHBIX. [losiBieHue,
pacuBET ¥ BBIMUPAHUE IPYIIN )KUBBIX OPraHU3MOB




2.3

Cucrema OpraHMYecKOro MHUpa KaK OTpakeHue 3BOJOUUU. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIBI OPraHU3MOB

24

OBOJIOLMS  YelloBeKa. AHTpPOIIOJIOTHS Kak Hayka. Pa3Burhe mnpeicTaBieHud o
IIPOUCXOXKICHUN 4eJoBeKa. MeTopl u3ydeHus aHTpomnoreHesa. CXonacTBa M pasinuuus
YeJI0BEKA U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cuibl  ((axkropsl) aHTpomnoreHne3a. HacneacTBeHHas HM3MEHUYMBOCTD U
ecTecTBeHHBIH 0TOOp. OOIIeCTBeHHBIN 00pa3 »KW3HU, HW3TOTOBICHHE OPYIWH TpyaAa,
MBIIIIJIEHUE, PEUb

2.5

OcCHOBHbBIE CTaJUM U BETBU 3BOJIIOLUU YEJIIOBEKA: AaBCTPAJIONUTEKH, UeENOBEK yMEblii,
UYenosek npsamoxomsammii, Yenoek Heanaepranbckuil, YemoBek pasymHbid. Haxonku
HCKOIIAEMBIX OCTaHKOB, BpEMsl CYIIECTBOBaHUs, 0OJacTb paclpoCTpaHEHHs, OOBEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UYenoseueckune pacbl. OCHOBHBIE OOJIBIIIME pacChl: €BPOINEOUIHAsT (€Bpa3HiicKas), HErpo-
aBcTpajioniHas (PKBaTopuasibHasl), MOHIOJOUIHAs (a3UMaTCKO-aMepuKaHCcKas). YepTsl
MIPUCTIOCOOIEHHOCTH MPEACTaBUTEIEH YEIOBEUYECKUX pac K YCJIOBHUSM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma

Opraau3Mel 1 OKpyKaronias cpeia

3.1

Okonoruss Kak Hayka. 3ajaud M pasfenabl AKOJOTMH. MeToabl  3KOJIOrMYECKHX
uccienoBaHuil. DKoyoruyeckoe MupoBo33peHue. Cpeabl oOMTaHUS OPraHHW3MOB: BOJHAS,
Ha3eMHO-BO31YIIHAs, [IOYBEHHAS, BHYTPUOPraHU3MEHHAs

3.2

Oxosornueckue ¢akropsl. Knaccubukamus skomorumueckux (akTOpoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. J[eCTBHE IKOJIOTHUECKHX (DAKTOPOB HA OPTaHU3MBI

3.3

AbGuoTtnueckue  (akTopel:  CBET,  TEMIeEparypa, BIAXHOCTb.  DoTomeproausm.
[Ipucnocobnenuss OpraHu3MOB K ACHCTBUIO abmoThueckux (akTopoB. buosormueckue
PUTMBI

3.4

buotnueckne  dakToppl. Buasl  OMOTHYECKMX ~ B3aMMOJEHCTBHM:  KOHKYpPEHIIHS,
XHUIIHAYECTBO, napasuTU3M, MyTyallu3M, KOMMEHCaJIN3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIN3M, HeUTpanu3M. 3HaueHne OMOTHYECKIX B3aUMOJICHCTBUHN 1S
CYIIECTBOBaHMS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTUKHU  IIOIIYJIAIHH. OCHOBHBIEC ITOKAa3aTeian MMOITYJIALUN
YHUCJICHHOCTDh, IUIOTHOCTB, POXIAAEMOCTb, CMEPTHOCTH, IIPHUPOCT, MHUI'pALM. III/IHaMI/IKa
YHUCJICHHOCTH MOITYJIALWHU 1 eé peryiaianus

COO6H.[CCTBa 1 3KOJIOTMYCCKHUE CUCTEMBI

CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypel  OHOIIEHO3a:  BHJIOBaf,
MIPOCTPaHCTBEHHAd, Tpodudeckas (nuuienas). Buabi-nomunanTsl. CBS3u B OMOIICHO3E

4.2

DKkonoruveckre cucteMbl (9kocuctembl). [loHsTHE 00 3KOCHcTeMe U OHOTeolEeHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTBI AKOCHCTEMBI: MPOIYIEHThl, KOHCYMEHTBHI, PEIYLIEHTHI.
KpyroBopoT BelmiecTB ¥ MOTOK SHEPTrUU B dkocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumieBsle nenu u cetd. OCHOBHBIE MOKa3aTeld SKOCHUCTEMBI: OHoOMacca,
MPOIYKIHSL. DKOJOTHUECKHE MUPAMUJIbI: TIPOAYKIIUU, YUCIEHHOCTH, Ouomacchl. CBOMCTBA
9KOCHUCTEM: YCTOMUYMBOCTh, CAMOPETYISIIUS, pazButue. CyKueccus

4.3

[IpupoHble SKOCHCTEMBI. ODKOCHUCTEMBI O03Ep M peK. OKOCHCTeMa XBOHHOTO WM
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE HKOCUCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucTeMmbl. buonorndeckoe u
XO35HCTBEHHOE 3HaYE€HHE arpo3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycroiumBocTH sKocucTeM. CoxpaHeHHE OMOJOTHYECKOTO
pa3zHooOpa3us Ha 3emiie

4.4

VYuenue B.W. Bepnanckoro o 6uocgepe. I'panuiisl, coctaB u cTpykTypa 6uocdepsl. XKusoe
BemiectBO U ero (ynkuuu. OcobGeHHocTH Omocdepsl Kak TII00aTbHOW 3KOCHUCTEMBI.
JluHamuyeckoe paBHOBecHe M oOparTHas cBsi3b B Ouocgepe. KpyroBopoTbl BemiecTB H




OMOTe€OXMMHUYECKHE IHMKIIBI JJIEMEHTOB (yrjepoja, a30Ta). 30HAIBHOCTh OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIIU

UYenoseuecTBo B Ouocdepe 3emin. AHTPONIOTEHHbIE U3MEeHEeHUs B Onocdepe. ['mobanpHbIe
JKOJIOTHYECKUE TTPOOIIEMBI.

OcHoBa pallMOHAJIBHOI'O YHPAaBJCHUSA MNPHUPOAHBIMU pPECypCaMM MW HX HCIIOJIB30BAHHUC.
JlocTikeHusi OMOJIOTHH U OXpaHa MPHUPOIBI

4.5

MPOBEPSIEMBIE HA EI'D 11O BUOJIOT'U TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN ITPOI'PAMMOBI
CPEJTHET' O OBIIIET'O OBPA3SOBAHUSA

Kon [IpoBepsiemble TpeOOBaHUS K ITPEAMETHBIM pe3yJIbTaTaM OCBOSHHUSI OCHOBHOW 00pa30oBaTeNbHON
MIPOBEPSEMOTO MIPOrpaMMBbI CPEIHEro 001Iero 0opa3oBaHms
TpeOOoBaHUS
1 CchopMrpoBaHHOCTh 3HAHUI O MeCTe W PONM OHWOJNOTMH B CHUCTEME €CTECTBEHHBIX HayK, B

(hopMUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHUHBI MHpa, B IIO3HAHUU 3aKOHOB
MIpUPOJbI )51 PEUHICHUN KHU3HCHHO BaXXHBIX COMAJIBHO-DTUYCCKUX, O9KOHOMHYECCKUX,
9KOJIOTMUYECKUX IIpO0JEeM YEeJIOBEYEeCTBA, a TAKXKE B PELICHUHM BOIPOCOB PALMOHAIBHOIO
MIPUPOJIOIOIb30BaHUs, B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHS K IPHUPOJE, OOIIECTBY,
YeJI0BEKY; O BKJIAJI€ POCCHICKHX U 3apyOeKHBIX YUEHBIX - OMOIOTOB B Pa3BUTHE OMOIOTHN

2 Brnanenme cucremoit 3HaHWN 00 OCHOBHBIX METOAaX HAYYHOTO IMO3HAHUS, WCIOIL3YEMBIX B
OMOJIOTHYECKUX HCCICNOBAHUAX JKMBBIX OOBEKTOB M DJKOCHCTEM (OMHCaHWE, H3MEpEHHe,
MPOBEJIeHNE HAOIIOEHMI); ClTocoOaMH BBISBICHHUS M OIEHKH aHTPOIIOT€HHBIX M3MEHEHHWH B
IpHUpOIE.

YMeHvue BBIIBUTATh THUIIOTE3BI, TPOBEPATh UX HKCIEPUMEHTATBFHBIMU CPEICTBAMH, (POPMYIHUPYS
LIENTb WCCIIEIOBAHNS, aHAIM3UPOBATH MOJIYYEHHbIE PE3yNbTAThI U JIENIaTh BBIBOJIBI.

BrisBieHre 3aBUCHMOCTH MEXKIY HCCIEAYEMBIMHA BEIMYMHAMH, OOBACHEHHE ITOJTYYEHHBIX
pe3yNbTaTOB U (OPMYIMPOBAHUE BBHIBOJIOB C HCIIONH30BAHHEM HAYYHBIX TOHSTHH, TEOpPUH H
3aKOHOB

3 YMeHre BIaieTh CHCTEMOH OMOJIOTHYECKUX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIINE
OWoNOTHYecKe TEPMHUHBI W TOHSATHS (KWU3Hb, KIETKa, TKaHb, OpPraH, OPTraHW3M, BUI,
MOMYJIANKAA, DJKOCHCTeMa, OWOIeHo3, Ouocdepa; Merabonmm3M, TOMEOCTa3, KIIETOUHBIH

MMMYHHTET, OuocuHTe3  Oelka, OMOITONIMMEPHI,  TUCKPETHOCT, caMOperyIsus,
CaMOBOCIIPOM3BEACHNE, HACICACTBEHHOCTb, H3MEHUYHMBOCTh, SHEPrO3aBHCUMOCTb, POCT U
pasBuTHe);

Oononornueckue Tteopuw: kiuerodnas teopust 1. IlIBamna, M. Illneiinena, P. Bwupxosa;
KJIOHAJIbHO-CENEKTUBHOr0 uMMmyHutera II. Opmux, U.M. MeunukoBa, XpoMOCOMHAasi TEOPUS
HacneactBeHHocTH T. Moprana, 3akoH 3apofsimieBoro cxoactsa K. bapa, sBomrounnoHHas
teopusa Y. JlapBuHa, CHHTETHYECKasi TEOPHUS HBOJIOLMH, Teopus aHTponorenesa Y. JlapBuHa;
teopusi Omoreorienoza B.H. CykaueBa; yuenne H.M. BaBumioBa o 1eHTpax MHOrooOpasus u
MPOUCXOKIAEHUSL KYJIbTYypHbIX pacrteHui, yueHue A.H. CeBepuoBa o MyTsSX U HalpaBICHUSX
sBomonny, ydeHue B.M. Bepnaackoro - o Omocdepe); 3akoHBI (€IMHOOOpa3Hus TOTOMKOB
MIEPBOr0 ITOKOJICHUS, PaCLICIUICHUs] MPU3HAKOB, HE3aBHCHMOI0 HacleJOBaHUs MpHU3HAKOB .
MeHpensi; CLEIUIEHHOI0 HAacleAOBaHWs NPU3HAKOB M HapyIIEHWs CcLeieHHs TeHoB T.
MopraHa; TOMOJIOTMYECKHUX PSAIOB B HacileAcTBeHHOW wu3MeHunBoctd H.M. Basuiosa;
reHerndeckoro paBHoBecust J[x. Xapau u B. BaiinGepra; 3aponsimeBoro cxozactsa K. bapa;
Ouorenernueckuii 3axoH 3. I'exkkens, @. Mromepa);

MPUHLUIBI (YUCTOTHI FaMET, KOMIUIEMEHTApHOCTH);

npasuia (Muaumyma 1O. JInbuxa, 3Konornueckol mupaMuIbl Yuces, OMOMacChl ¥ SJHEPTHH);
runotessl (koarepsatHoit A.M. Omapuna, nepsuunoro OynpoHa [x. Xonneitaa, mukpocdep C.
®okca, pudozuma T. Yek)

4 Vmenne pemaTtb ITOHUCKOBBIC OHOJIOrHYECKHE 3ala4yi; BbBIABJIATL IMPUYMHHO-CICACTBCHHBIC




CBSI3H MY UCCIICYEMbIMH OMOJIOTUYCCKUME 00BEKTaMHU, MPOLIECCAMU U SIBJICHHUSIMHE; JICTaTh
BBIBOJIBI U ITPOTHO3BI HA OCHOBAHUHM MOJYYCHHBIX PE3YJIbTATOB;

COCTABJISITh TEHOTUIIMYECKUE CXEMBl CKpEIIUBAHUS JUIsi pa3HbIX THUIOB HACIEIOBAHUS
MIPU3HAKOB y OPTaHU3MOB, COCTABJISITH CXEMBI IMIEPEHOCA BEIIECTB M PHEPIHHU B IKOCHCTEMAX
(uenu muTaHMS, MUILEBLIC CETH)

YMeHne ycTaHaBIMBATh B3aMMOCBS3H MEXKIY CTPOSHHEM M (YHKUUSMH: OPraHOMIOB, KJIETOK
pa3HBIX TKaHEH, OpraHaMu U CHCTEMaMH OPTaHOB Yy PacTEHHI, )KUBOTHBIX U YEIOBEKa; MEKIY
JTamaMu OOMEHa BEIIECTB; 3TalaMH KIETOYHOTO LUKIA M KU3HEHHBIX LUKIOB OPTraHM3MOB;
JTamaMu SMOPHOHAIBHOTO Pa3BUTHS; TEHOTHIIOM U (EHOTUIIOM, (EHOTUIIOM U (aKTopamMu
cpeabl  OOWTaHWS, MpPOIECCAMH HBOJIONMHU; ABIKYIIMMH CHJIAMHA  aHTPOIOreHe3a;
KOMITOHEHTaMH Pa3JINYHBIX YKOCUCTEM H IIPUCIIOCOOTIEHUSIMHA K HUIM OPTaHU3MOB

YMeHue BBACTATH CYIIeCTBEHHBIE PU3HAKH:

CTPOEHHSI BHPYCOB, KJIETOK MPOKApPHUOT WU 3SYKApUOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB, BUIOB, OHOTr€OlEHO30B, IKOCHCTEM M OWOC(Ephl; CTPOSHUS OPTaHOB M CHUCTEM
OpPTaHOB pacTEHUH, KUBOTHBIX, YEIOBEKA; MPOLIECCOB >KU3HEAEATENHHOCTH, MPOTEKAIOMINX B
OpraHu3Max pacTeHUH, )KUBOTHBIX U YeJOBEKa; OMOJIOTMYECKHX IMPOIECCOB: OOMEHa BEIIECTB
(Merabonu3Mm), wuHGOPMAIMU U TPEBPAILICHUS DJHEPTUH, OpPOXKEHWs, aBTOTPOPHOrO U
reTepoTpodHOro TUITOB MUTaHMsI, (DOTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Meii03a, TaMeToreHesa,
IMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHS, WHAWBHIYyaJTFHOTO DPa3BUTHS
opranu3ma (OHTOr€HEe3a), B3aWMOACUCTBHS TEHOB, TE€TEPO3WCa; NCHCTBUUA HCKYCCTBEHHOTO
oTOOpa, CTAaOWIM3HPYIOIIEr0, JBWXKYIIEr0O M  Pa3phIBAIONIETO ECTECTBEHHOTO OTOOpa;
AJUTONTaTPUUYECKOT'0 U CUMITATPUIECKOTO BUA000PAa30BAHUS; BIUSHUS ABIKYIINX CHJI 3BOIOLIUN
Ha TeHO(OH/] MOMYIAINN; TPUCTIOCOOIEHHOCTH OPTraHU3MOB K cpefe OOMTaHUs, YepeqOBaAHM
HaIpaBJIEHUH BOJIIOLMU; KPYTOBOPOTA BEIIECTB U IIOTOKA 3HEPTUU B 3KOCHCTEMAaX

ChopMIpOBaHHOCTE YMEHUSI BBLICISATH CYIIECTBEHHBIC IPU3HAKH BHPYCOB, KIETOK MPOKAPHOT
W DYKapuoT; OJHOKJIETOYHBIX M MHOTOKIICTOYHBIX OPraHH3MOB, BHJIOB, OHMOI€OIICHO30B H
9KOCUCTEM; OCOOCHHOCTH TPOIECCOB OOMEHa BEIIECTB M TPEBpAICHWs] SHEPTUU B KIETKE,
(dorocuHTE3a, IIACTUYECKOrO M JHEPreTHYECKOro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUTOZIOTBOPEHUSI, Pa3BUTHsI W PA3MHOXCHUS, WHIMBHYAIBHOO pa3BUTHS OpPraHW3Ma
(onTOreHe3a), OOpBHOBI 3a CyIIECTBOBaHHE, €CTECTBEHHOrO0 OTOOpa, BHI000pa30BaHMS,
MPHUCIIOCOONICHHOCTH OpPraHW3MOB K Cpeie OOWUTAHWS, BIHSHUS KOMIIOHCHTOB SKOCHCTEM,
AQHTPOTIOTCHHBIX W3MEHEHHW B JKOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOpPOTa BEIECTB M
TIpeBpaIleHrs YHEPTUH B Onochepe

YMeHue HCIoab30BaTh COOTBETCTBYIOIIME APTryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTUIO H
CHUMBOJIUKY [UISl JIOKa3aTelNbCTBAa POIACTBA OPraHM3MOB Ppa3HBIX CHUCTEMATUYECKUX TIPYIII;
B3aMMOCBS3H OPraHU3MOB M Cpelbl OOMTAHUS; €AWHCTBA YEIOBEYECKUX pac; HEOOXOIMMOCTH
3I0pOBOro obpas3a >KHM3HH, COXPAaHEHHMsS pa3HOOOpaszus BHUIOB M IKOCHUCTEM KakK YCIIOBUS
COCYIIECTBOBAHUS MPUPOBI U YETIOBEUIECTBA

YMeHne  KpUTHMYECKH  OLEHMBaTh  HMH(OPMAUUI0  OHOJOTHYECKOI'O0  COJAEPKAHMS;
HWHTEPIPETUPOBATH ITHUECKUE ACIIEKThl COBPEMEHHBIX MCCIEIOBAaHUM B OHMOIOTUH, MEAULIMHE,
OMOTEXHOJIOTHH; paccMaTpUBaTh IJIO0AJBHBIE 3KOJIOTHYECKHE TPOOJIEMbl COBPEMEHHOCTH,
(hopMHPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3ULIHIO

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS,
INPOBEPAEMBIX HA EI'D 11O BUOJIOT'MA

Kon IIpoBepsieMblil 371EMEHT colepKaHUSA
1 Buonorus kak Hayka. JKuBbIe CHCTEMBI U UX U3yYEHUE
11 CoBpemeHHast OMOIOrUs - KOMIUIEKCHasi Hayka. bronornueckne Hayku U U3ydaeMble UMU MPOOTIEMBI.

qDYH)IaMeHTaIILHLIG, NPUKIaJHBIC U ITIOMCKOBBIC HAYYHBIC UCCIICJOBAHUS B OHOJIOrHH.




3HaueHre OWOJIOTUM B (I)OpMI/IpOBaHI/II/I COBpCMCHHOﬁ CCTCCTBCHHO-HaquOﬁ KapTUHBI MHpA.
HpO(beCCI/II/I, CBsI3aHHBIEC ¢ OHoIorver. 3HaueHne OMOJIOTUH B HpaKTH'-ICCKOﬁ JCATCIIBHOCTH 4YCIIOBCKA:
MCIUIIMHE, CCIIBCKOM XO3HﬁCTBe, IMPOMBIIIIJICHHOCTH, OXPAaHE NPUPOJAbI

1.2

JKuBble cucTeMBl Kak TpeAMeT u3ydeHUs Owuomoruu. CBOWCTBAa KHMBBIX CHUCTEM: CIUHCTBO
XMMHUYECKOT0 COCTaBa, JAUCKPETHOCTh U LIEJIOCTHOCTb, CIOXHOCTb U YHOPSAIOYEHHOCTH CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpTaHU3alusa, CaMOBOCIPOU3BEAEHUE, Pa3pakKUMOCTh, HU3MEHUYUBOCTb, POCT H
pa3BUTHE.

YpoBHUM OpraHu3alliid >KMBBIX CHCTEM: MOJIEKYJISIPDHBIM, KIE€TOYHBIM, TKAHEBBI, OpPraHU3MEHHBIMH,
MOy ISIIMOHHO-BUZIOBOM, ~ 9KOCHCTeMHBI  (OMoreomeHoTnueckuii), Ouocdepusiii. [Ipomeccsr,
MIPOUCXOMSAIINE B )KUBBIX cucTeMax. OCHOBHBIC TPU3HAKHU KHUBOTO. JKU3HB Kak hopMa CYIIECTBOBaHUS
MaTepuu

1.3

Meroapl Ouonoruueckoid Hayku. HaOmiojeHue, u3MepeHHe, JKCICPUMEHT, CHUCTEMAaTH3allus,
MeraaHanu3. [loHsTue O 3aBUCMMON M He3aBUCUMOW IepeMeHHOM. [ImaHupoBaHMeE 3KCIIEpUMEHTA.
[TocranoBka u mposepka rumore3d. HymeBas rumoresa. IlonsitTue BBIOOPKM M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonormuecknx MaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJTYYEHHBIX pPe3yiabTaToB. [IpHUnHBI
HACKa)XEHHUSI PE3yJIbTATOB JKCIIEpuMeHTa. [IOHATHE CTaTHCTUYECKOrO TECTa

Knerka kak Onoyioruueckasi cucrema

2.1

Kietka - crpykrypHO-QYHKIIMOHAIbHAS €IMHULIA XUBOro. Mcropus OTKphITHS KieTkd. PabGorsr P.
I'yka, A. JleBenryka. Knerounas teopust (T. IlIBamn, M. Ilneiinen, P. BupxoB). OcHoBHBIE
IIOJIOKEHMS] COBPEMEHHOM KJIETOYHONU TEOpUH.

Meroapl MOJNEKYISIPHOM W KJIETOYHOH OWOJIOTHMH: MHMKDPOCKOIHWsS, XpomaTtorpadus, sjekrpodopes,
METOJI MEUEHBIX aTOMOB, JU(pdepeHnnanbHoe eHTpu(GyrupoBaHue, KyJIbTHBHPOBAHKE KICTOK

2.2

XUMHUYECKUM cocTaB KJIETKH. Makpo-, MUKpPO- W YJIbTPaMUKpPO3JEMEHThl. Boja u ee poib Kak
pacTBOpUTENs, peareHTa, y4acTHe B CTPYKTYPUPOBaHUM KIETKH, TEIJIOPEryysiuud. MuHepalbHble
BEILIECTBA KJIETKU, UX Onosorndeckas posib. Posb KaTHOHOB 1 aHHOHOB B KJIETKE.

buonornyeckue monmuMepnsl. benku. AMHHOKHACIOTHBIA cocTaB OenkoB. CTPYKTypel OEIKOBOI
Mosekynbl. [lepBuuHas cTpykTypa Oellka, HENTHAHAS CBsI3b. BTopuuHas, TpeTHuHas, yeTBEpTHUUYHAs
cTpyktypbl. Jlenaryparus. CoiictBa OenkoB. Kiaccupukanus OenkoB. buomornmueckune ¢GyHKIum
OenKoB.

VYrneBonel. MoHOCaxapuasl, 1Ucaxapuibl, ONUrocaxapuabpl U nonucaxapuapl. OOLMiA IIaH CTPOSHUS
1 GU3NKO-XUMHUYECKHE CBOIICTBA yIiIeBOIOB. bruonornyeckue QyHKIMH YIIEBOIOB.

Jlumuner.  [mapodrmbHO-THApOdOOHBIE cBolicTBa. Kiaccubumkanus JUNMAIOB. TpHUTIHIEpUIBI,
tdocomumumer, BOckM, crepownabl. buomormueckne ¢yHkmmm JmnumoB. OOmme  CcBoiCTBa
OnonornyecKknx MeMOpaH - TeKy4ecTbh, CTIOCOOHOCTh K CAMO3aMBIKaHUIO, TOTYITPOHUIIAEMOCTb.
Hyxneunossie kucnorel. JHK u PHK. Ctpoenne nykinenHoBbix kucnor. Hykneoruasl. [IpuHuun
komruieMeHTapHocTH. [IpaBuno Yapradda. Ctpykrypa JJHK - nBoitHas cimpais. MecToHaXOXKIEHUE U
ounonornueckne pyakunu JHK. Buner PHK. @ynkunn PHK B kmerke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B monekyne AT®. buonormueckue (yHKIHH
AT®. BoccraHoBiieHHBIE TIEpEHOCUNKH, X (yHKIHH B Kierke. CexBeHupoanue JJHK.

CtpykrypHass Owonorus: OWoxuMudeckne W  OWOPU3WYECKHE UCCIENOBAaHHS COCTaBa W
MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYIT

2.3

Tumsl K1eTok: 3yKapuoTHYecKasi U Mpokapuorudeckas. CTpyKTypHO-(QYHKIMOHAIbHBIE 00pa30BaHUs
KJIETKH.

Crpoenue npokapruoTnueckoil kiuerku. Knerounas crenka Oaxrepuil u apxeil. OCOOEHHOCTH CTPOEHHS
reTepoTpoHOM 1 aBTOTPOPHOM MPOKAPUOTUIECKUX KIETOK. MecTo U poiib MPOKapHOT B OMOLIEHO3aX.

Crpoenne u  (QYHKIMOHHUPOBAHUE DJYKapuUOTHUECKOW Kierkdu. [lnasmarmueckass MemOpaHa
(mnazmanemma). CTpyKTypa IUIa3MaTHUeCcKoi MeMOpaHbl. TpaHCIOpT BELIECTB Yepes3 MIa3MaTHIECKYI0
MeMOpaHy: maccuBHbBIN (nuddysus, odnerdyennas nudQysus), akTUBHBINA (IIEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopt). Ilomymponumaemocts wmeMOpanbel. PaGora HaTpuii-kanmeBoro Hacoca.
OHAOUWTO3: MUHONMTO3, ¢(arouuto3. Ok3ouuto3. Kierounas crenka. CTpykrypa U (QYHKUIUH
KJIETOYHON CTEHKH pacTeHUH, TPHOOB.




Huronnazma.  Hurtozonme.  Llutockenmer.  [BwkeHue — nuromiaazMbel.  OpraHouabl  KIIETKH.
OnHoMeMOpaHHBIE OpraHOHMIBl KIETKH: 3HAomna3Mmatudeckass cers (JIIC), ammapat [Nompmxw,
JIU30COMBI, HX CTpoeHHe u (QYHKUUH. B3auMOCBsI3b OMHOMEMOpaHHBIX OpraHOMAOB KieTku. CTpoeHue
rpaHyJsipHOrO perukyiayma. CHHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIeTOuHBIX MeMOpaH. ['mamkuit
(arpanynspHBIN) SHIOIUTa3MaTHUecKHld peTuKyiIyM. CekperopHas ¢yHKuusi ammapata [ onbmku.
Tpancnopt BeliecTB B kieTke. Bakyonu pacturenbHbix kietok. Knerounsiii cok. Typrop.
ITosnyaBTOHOMHBIE OpraHOU bl KIETKU: MUTOXOHJIPUH, TUIACTHIBIL.

Crpoenne u (QYHKUMU MUTOXOHAPWUH ¥ TuiacTul. [lepBUYHBIC, BTOPUYHBIE U CIOXKHBIC IUTACTHIBI
(hOTOCHHTE3UPYIONINX FYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOIIACTHI BBICIITMX PACTCHHIM.
HememOpannbie opraHouabl kinetkn CtpoeHue M (PyHKIMHM HeMeMOpaHHBIX OPraHOMIOB KIIETKH.
PuGocombr. MukpodunamenTsl. Mplteunsie kieTkrn. Mukpotpybouku. Knerounsrit nentp. CtpoeHue
Y JBIKEHHUE KTYTHKOB M peCHUYEK. MUKPOTPYOOUKH ITUTOILUIa3MBbl. LleHTpronb.

Anpo. OGonouka siapa, XpOMaTHH, KapuoIlla3Ma, SIIPBINIKH, HX CTpoeHue W (yHKOWU. SnepHbIi
OcnKoBbI MaTpuKc. [IpoCTpaHCTBEHHOE pPACHONIOKEHUE XPOMOCOM B HMHTepdaszHOM sape. benku
XPOMAaTHHA - THCTOHBI.

Knerounsle BxmoueHusi. CpaBHHUTENbHas XapaKTEPUCTHUKAa KIIETOK D3YKAapHOT (PacTUTENbHOM,
KUBOTHOM, TPUOHON)

2.4

ACCUMWIALIASA ¥ TUCCUMUJISILIMS - JIBE CTOPOHBI MeTaboyn3Ma. Turmbl oOMeHa BElecTB: aBTOTPO(HBIN
u TerepoTrpoHBI. YyacTue KHCIOpoJa B OOMEHHBIX IpoIleccax. JHEpreTHyeckoe obecredeHne
kiIerku: npeBpameHue ATdD B oOmeHHbIX mporeccax. DepMeHTATHBHBIA XapakTep peakiuil
KIIeTouHoro Meradonusma. GepMeHTHI, UX CTPOCHHUE, CBOMCTBA U MeXaHU3M JielicTBus. KodepMeHThI.
Otinunst hepMEeHTOB OT HEOPraHWYECKHUX KaTajIu3aTopoB. benku-akTuBaTOpbl M OEIKU-MHTHOUTOPHI.
3aBHCUMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEaKIUi OT Pa3InYHBIX (PAKTOPOB.

[epBuuHbIi cHHTE3 OpraHUYEcKHX BellecTB B KileTke. DorocuHTe3. Pojb XioporuiactoB B mporecce
¢dorocunTeza. CperoBass U TeMHOBas (aspl. [IpOMyKTUBHOCTH (OTOCHHTE3a. BiusHHE pa3mu4HBIX
(hakTOpOB Ha CKOPOCTh (HOTOCHHTE3a. 3HAUCHUE POTOCHHTE3A.

XemocuHTe3.  PazHooOpaswe  OpraHU3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOIIHE  OaKTepuH,
Kene300aKTeprr, CepoOaKTEePHH, BOIOPOIHBIC OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbIc opraHu3Mbl. Buapl 6pokenus. [IpoaykTel OpOXKEHUS M WX HCITONIB30BAHUE UEITOBEKOM.
AHa’po0HBIC MEKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOIOTHN U BO30YIUTENN OOJIC3HEH.

AdpoOHBIEC OpraHW3MBL. DTallbl dHEpreTHdeckoro oomena. [loaAroToBUTENBHBIM STam. [ wmKomus -
OECKHCIOPOTHOE PACIIETIIICHHE TITFOKO3HI.

buonornueckoe OKWCIeHWE, WM KIETOYHOE JbIXaHne. Poilb MHTOXOHApWHA B  MpoIeccax
Oouonornyeckoro okucieHus. Llukmmdeckme peaknmnm. OxucnutenbHoe — (pochopurpoBaHUE.
[IpenmymecTBa aspobHOrOo myTH OOMEHa BemIecTB Tepen aHadpoOHBIM. D(PPeKTHBHOCTH
SHEPTreTHIECKOTro oOMeHa

2.5

Peaknuu maTpuuHoro cusresa. [IpHHIMI KOMIIJIEMEHTAPHOCTH B PEAKLUSIX MAaTPUYHOTO CHHTE3a.
Peanmzamus HacienctBeHHOW wH(OpManuu. ['eHeTHYecKwWid KO, €ro cBoicTBa. TpaHCKpUMIIHS -
marpuusblii cuHte3 PHK. IlpuHUMOBl TpaHCKpUIUMU: KOMILIEMEHTAPHOCTh, AHTHUIIAPAJIIEIBHOCTB,
aCUMMeETpUYHOCTh. TpaHcmsamus W ee dTambl. Ydactue TpaHcnopTtHeix PHK B OmocuHTese Oenka.
YcnoBus 6uocunTesa Oenka. KonupoBanne amuHOKUCIOT. Porb prbocom B OnocruHTE3€ OenKa.
Opranu3zanys reHoMa y IPOKapHUoT U AYKapHOT. Perymsiuuns akTHBHOCTH T€HOB y IIPOKapuoT. I unoresa
ortepona (®. XKaxo0, XK. Mano). Perynsmus oOMeHHBIX poIieccoB B KileTke. KiieTouHsiii romeocTas.
Bupycel - Heknerounsle GpOpMBI KU3HU M oOnuratHsle mapasuTbl. CTPOEHHE MPOCTBIX M CIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OAKTEPHOGaros.

Bupycubie 3a0osneBanusi denoBeka, >XUBOTHBIX, pacteHui. CIIM/J], COVID-19, counanbHble u
MEIUIHCKHE TTPOOIIEMbI

2.6

Knerounsiii 1mmkin, ero mepuonsl M perymsinus. Warepdaza um MuTo3. OCOOEHHOCTH NPOLECCOB,
nporekatommx B uHTepdaze. llomroroBka  kiuerkn kK geneHuto.  IIpecuHTermueckuit
(TOCTMUTOTHYECKUH), CHHTETUYECKUH M  TOCTCHHTETHYECKMH  (MPEeMUTOTHYECKUH) TEPUOIBI
uHTEpPasHI.

Matpuunsiii  cuare3 JIHK-permkamms. Ilpunmmner  perummkammn  JIHK:  xommiemMeHTapHOCTD,
MIOJIyKOHCEPBATUBHBIN CHUHTE3, aHTUMapamienbHocTh. Mexannsm permkanyn JTHK. Xpomocomsr.
Crpoenne xpomocoMm. Temomepsl U TenmoMepas3a. XPOMOCOMHBIH HaOOp KIETKH - KapHOTHIL




JMniaonaHeid ¥ ranjaouaHbei Habopsl XpomocoM. ['oMonornunbeie XpoMocoMbl. [1010BBIE XPOMOCOMBI.
Henenne knerku - mMuto3. CTaguM MUTO3a W NPOUCXOAAIIME B HHMX IPOLECCH. THMBI MHTO3a.
Kapuokunes m nurokunes. buomormdeckoe 3HaueHHME MUTO3a. Perynsnus MHTOTHYECKOrO ITMKIA
kierku. [Iporpammupyemas kineroyHasi THOENb - allONTo3.

@OyHKINOHATIbHAS TEHOMUKA

OpranusM Kak 6uoJoruyeckas cucrema

3.1

OI[HOKJICTO‘IH])IC, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBLIC OPTraHU3Mbl U MHOT'OTKaHEBBIC OPraHU3MBbI.
@®opMBl pa3MHOXKEHHUSI OPTraHU3MOB: Oecroioe (BKIIoYas BETeTaTHBHOE) M MOJI0BOe. Buasl Oecmonoro
pa3sMHOKEHHSI: TIOYKOBAHUE, CIIOPYIISILUS, hparMeHTanys1, KIOHUPOBaHHE.

[TonoBoe pasmuokenue. IlomoBele kinerku, uau ramersl. Meito3. Cragumu Meitosa. IloBenenue
xpomocoM B Mmeiro3e. Kpoccunrosep. buonorngeckuii cmpica Meiio3a u monoBoro mporecca. Meiio3 u
€ro MeCTO B KHU3HEHHOM ITUKJIE OPIraHU3MOB.

[Ipen3aponpiiieBoe pa3sutue. ['ameroreHe3 y »kuBOTHbIX. [1os10BEIe sxene3bl. OOpa3oBaHKUE U Pa3BUTHE
MOJIOBBIX  KJeTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE TMONOBBIX KIETOK. OIJIOJOTBOpEHHE U
SMOpPHOHANIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI  OIUIOJIOTBOPEHUS: HApY)KHOE, BHYTpEHHEe.
[TapreHorenes.

WnnuBuayansHoe pa3BuTHE OpraHu3MoB (oHTOreHe3). Ctaanu sMOproreHes3a KUBOTHBIX (Ha MpUMepe
narymkn). [Ipobnenne. Tumsr npobmenus. OcobeHHOCTH APOOIEHUST MIEKOMUTAIONINX. 3apObIIIIEBhIE
JTUCTKH (TacTpymsius). 3akaagKka OpraHOB M TKAaHEH W3 3apOMBIINIEBHIX JUCTKOB. B3anMHOE BIUSHUE
JacTe pa3BUBAIOIIETOCS 3apojpimia (dMOpHOHANBHAS WHAYKIHS). 3akjianka IUIlaHa CTPOSHUS
KHUBOTHOTO KaK pPe3yJabTaT HEpapXHUECKHX B3aUMOJCHCTBUN TeHOB. BnusHMe Ha SMOpHOHaIBHOE
pasBuTHE pa3IUYHbIX  (DAKTOPOB  OKpyXkaromied cpeapl. PocT W pa3BUTHE  IKMBOTHBIX.
[MocTaomOpuonaneHbii niepuoa. IlpsmMoe W HempsiMoe pasutue. PasButie ¢ Meramopdo3zoMm y
0ECIIO3BOHOYHBIX M II03BOHOYHBIX >KMBOTHBIX. buosjorndyeckoe 3HayeHHE MPSIMOTO U HEIPSIMOro
pa3BUTHA, UX paclpocTpaHeHHe B Npupofe. Tumbl pocra >KUBOTHBIX. DaKTOpBl peryssilud pocra
XKHUBOTHBIX U uyenoBeka. CTajuu MOCTIMOPHUOHAIBHOIO Pa3BUTUA y XKHUBOTHBIX U uesoBeka. Ilepuonsl
OHTOI'€HE3a YEeJIOBEKa.

PasmHOkeHue U pa3BuTHe pacTeHuil. 'ameToduT u copodur. Meiio3 B )KU3HEHHOM ILIHMKIIC PACTCHUI.
OO6pasoBanue cnop B mpouecce Mmeiosa. ['ameroreHes y pacrtenuil. OIUIOOOTBOPEHUE M Pa3BUTUE
pacTUTENbHBIX OpraHu3MoB. J[BOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue H
pa3BuTHE ceMeHH. MeXaHN3Mbl PEryIALUN OHTOT€HE3a Y PACTEHUH U KUBOTHBIX

3.2

Ucropust craHoBieHWS W pa3BUTHS TEHETHKH Kak Haykd. OCHOBHBIE TEHETHYECKHE TOHSATHS |
CUMBOJBL. | OMOJIOTHYHBIE XPOMOCOMBI, aUICIbHBIC TeHBI, aIbTEPHATHBHEBIC TIPU3HAKH, JOMUHAHTHBIN
W PEIECCUBHBIN IpHU3HAK, TOMO3WUTOTA, TeTEPO3NUT0Ta, YNCTas JMHHS, THOPHABI, TEHOTHII, ()SHOTHII.
OcHOBHBIE METOIBI TEHETUKHN : THOPUIOIOTHIECKUAN, ITUTOIOTMYECKHH, MOIEKYISIPHO-TeHETHIECKUN

3.3

MonorubpuaHoe ckpemyBanne. [lepBrrit 3akoH MeHaens - 3aKOH €IMHOOOpa3wsi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuiio gomuHupoBanusi. Bropoil 3akoH MeHaens - 3aKOH PACILEIUICHUS TPU3HAKOB.
[uTonornueckne OCHOBBI MOHOTMOPUAHOIO CKPELIMBaHuUs. [ MoTe3a 4ucToTh ramer.
AHanuzupyroniee ckpemupanue. IlpomexxyTouHbli XxapakTep HaciaenoBaHus. Paciiennenyne npu3sHakoB
IIPY HETIOJTHOM IOMUHHUPOBAHUHU.

JurnbpugHoe ckpemmBaHue. Tperuit 3akoH MeHaens - 3aKOH HE3aBUCHMOTO HAacIleIOBaHUS
npu3HaKoB. LluTomoruyeckre OCHOBBI TUTHOPUAHOIO CKPEIIMBAHMSL.

CuennieHHoe HaciienoBanue npus3HakoB. Paborel T. Moprana. CuemnieHHOe HaciieZOBaHHE TI'€HOB,
HapyLIeHNE CLEINICHUS MEKIY TeHaMH. XPOMOCOMHAs TEOPHsI HACJICICTBEHHOCTH.

I'enervka nona. XpoMOCOMHBIH MEXaHHM3M OIPEAETICHUs M0Ja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHblii ¥ reTeporaMerHblii  moji. ['eHeTHuYecKass CTPYKTypa IIOJNOBBIX  XPOMOCOM.
HacnenoBanve npu3HaKkoB, CIEIUICHHBIX ¢ MOJIOM. ['€HOTHII Kak LenocTHas cuctema. [lneiiorponus -
MHOXXECTBEHHOE JlelicTBUE reHa. MHOKECTBEHHBIN ajienn3M. B3aumopeiicTBue HeaulenbHBIX TEHOB.
Komniementaprocts. Onucras. [lonumepus

3.4

B3aumoneiictBue reHoruna M cpensl npu (HopMHpoBaHMHM (eHoTHNa. VM3MEHUYMBOCTH MPHU3HAKOB.
KadecTBeHHBIE W KONWYECTBEHHBIE IPU3HAKW. Buapl H3MEHUYMBOCTH: HEHACIEACTBEHHAas U
HaCJEeJCTBEHHAS.




MoaudurkanuoHHas U3MEHUUBOCTH. Poinb cpenpl B hopMupoBaHUK MOAU(PUKALMOHHON M3MEHYUBOCTH.
Hopma peakuuu npu3Haka. Bapuarmonnsiii psjg u BapuanuonHas kpusasi (B. Moranucen). CBoiicTBa
MOIU(PHUKAINOHHONW U3MEHYHBOCTH.

I'enotunuueckass n3mMeHYMBOCTb. CBOMCTBA T€HOTUIINYECKON HM3MEHUYMBOCTH. BuIbl reHOTHIHMUYECKOM
W3MEHYMBOCTH: KOMOMHATHBHAS, MyTAI[IOHHASI.

KomOunatvBHas n3MeHUYNBOCTh. Meii03 1 TIOJIOBO# Tpolece - OCHOBA KOMOMHATHBHON M3MEHYHBOCTH.
Ponb koMOMHATHBHON W3MEHYMBOCTH B CO3JJAHMM T'€HETHYECKOTO Pa3HOOOpas3usi B IMpeAenax OJHOTO
BUJIA.

MyrtannonHas U3MEHYMBOCTh. BUIbl MyTanuii: reHHblE, XpOMOCOMHbIE, TeHOMHbIe. CIOHTaHHBIE U
WHIYLIUPOBAaHHBIE MyTallMM. SInepHble U IUTOIUIa3MaThyeckue MyTanuu. CoMaTHYECKUE U TIOJOBbIE
myTtauuu. IIpuuMHBl BO3HMKHOBEHMs MyTauuid. MyTrareHbl M UX BJIMSHUE HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIIpolecca. 3aKOH TOMOJIOTMYECKHMX pSIOB B HACIIEACTBEHHOU
n3menunBocTH (H.W. BaBuioB). BHesiepHas M3MEHUNBOCTD U HACIIEACTBEHHOCTh

3.5

Kapuotnn uenmoBeka. MexayHapojHasi IporpaMma HCCIEIOBaHUS TEHOMa dYelloBeKa. MeTOobl
HU3y4YEHUS] TCHETUKH YEIOBEKA: TeHEAJOrnIECKUH, OIIM3HEIIOBBIM, [IUTOTCHETUIECKUH, TTOMYIISIITAOHHO-
CTaTUCTHYECKHUH, MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHoOe OTIpEe/IeIICHNE FEeHOTHIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHWE, TE€HOTHUIUpOBaHME, B TOM 4ucie ¢ nomomibio [IP-ananu3za.
Hacnencreennnie 3a0osieBaHus deloBeKa. | eHHBIE M XpPOMOCOMHEIE OOJIe3HHM dYelloBeKa. boie3Hu ¢
HACJICICTBEHHON MPEAPACIIONOKEHHOCThIO. 3HAUCHNE MEIUITMHCKON T€HETHKU B MPEAOTBPAIICHUH U
JIEUEHUHU I'eHETHYECKUX 3a00eBanuil yemoBeka. CTBOIOBEIE KIIETKH

3.6

JlomecTukamuss M ceneKmus. 3apoXJIeHHe CeleKnuu W JomecTukanuu. Yuenue H.M. BaBmmoBa o
LIEHTPaX MPOUCXOXKIEHUS U MHOI000pa3usl KyJIbTypHBIX pacTeHHid. Ponb ceneknnm B CO3JaHNH COPTOB
pacteHnii W mopox JKMBOTHBIX. CopT, MMOpoja, IMMTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacliencTBeHHON n3MenunBocty H.W. BaBuioBa, ero 3HaueHue ISl CEICKIIMOHHON paboTHI.

Mertonbl cenekinoHHoW paboThl. MCKYCCTBEHHBIH OTOOP: MAacCOBBIM M HHIWBHIYAIBHBIA. DTaIbl
KOMOWHAIIMOHHOM ceneKnuu. VIcrplTaHue MPOM3BOAMTENEH MO MOTOMCTBY. OTOOp 1O TEHOTHITY C
ITOMOIIIBIO OIICHKH (PeHOTHITa IIOTOMCTBA M OTOOP 10 T€HOTHITY C IoMoIIbio ananusa JJHK.
HckyccTBeHHBIH MyTareHe3 Kak METOA CEIeKITMOHHOW paOoThl. PamuarmoHHBIA M XUMHYECKHI
MyTareHe3 Kak HCTOYHHK MYTAallUd y KyJIbTYpHBIX (OpM OpraHu3MoB. lcronb3oBaHUE TEHOMHOTO
pemaktupoBaHust W MeromoB pekomOunHaHTHBIX JHK mis momydenuss mcxomHoro marepuaina Juis
CeIEeKIINH.

[Homyuenne momumonaoB. BHyTpuBuaoBas ruOpuau3aws. bim3kopoacTBeHHOE CKpelrBaHUe, U
nHOpuanHT. HeponcTBeHHOe CKpemuyBaHWe, WM ayTOpuAuHT. lerepo3nc © ero MPUYHHEL
Hcnonp3oBanue rereposuca B cemeknuu. OtmanenHas ruOpuausanus. [Ipeomonmenwe Oecrimomst
MEXKBHUIOBBIX THOPUIOB. JIOCTHIKEHUS CEIEKIINN PACTEHUIA U YKUBOTHBIX

3.7

OOBeKTbI, UCIOIb3yeMbIe B OMOTEXHOJIOTHH, - KJIETOYHbIE U TKAHEBbIE KyJIbTYPbl, MUKPOOPTraHU3MBI,
X XapakTepucTuka. TpaauiuoHHass OMOTEXHONOrWs: XJeOONedeHHe, MONYyYEHHE KHCIOMOIOYHBIX
MIPOAYKTOB, BUHONENE. MukpoOuonorudeckuii cuaTe3. OObEKTH MUKPOOHOIOTHUECKUX TEXHOIOTHI.
[IpousBoacTBo Oenka, aMUHOKHUCIOT U BUTAaMUHOB. McKyccTBeHHOE OMIomoTBOpeHue. PekoHcTpyKust
SIALIEKJIETOK M KIIOHUPOBAaHHUE HUBOTHBIX. METO TpaHCIUTAHTALMH SIAEP KIETOK.

XpoMocoMHasi M TEHHas UWHXXEHepHus. VICKyCCTBEHHBI CHHTE3 T€Ha M KOHCTPYHpPOBAaHHE
pexomOuHanTHBIX JHK. JlocTmkeHnss W TepCHEeKTUBBI XPOMOCOMHOM ¥ TEHHOH WH)KEHEpHUHU.
MenuuuHckrue OMOTEXHONOTuH. Mcnonbp30BaHNE CTBOJIOBBIX KIETOK

Cucrema n MHOF006paSI/Ie OpPraH"u4eCcKoOro Mupa

4.1

buonorudeckoe pa3H006pa3He OpraHu3MoOB. COBpeMeHHaH CUCTCMa OPraHUYCCKOro Mupa. HpI/IHHI/IHLI
Knaccn(bm(aunn OpraHUu3MoB. OCHOBHBIE CUCTEMATUUECKHE Tpynribl OPraHu3mMoB.

OcobeHHoCTH CTPOCHUA U IKUSHCACATCIBHOCTU OJHOKJIICTOYHBIX OPTraHU3MOB. BaKTepI/II/I, apxeu,
OJHOKJICTOYHBIC I‘pI/I6BI, OJHOKJICTOYHBIC BOAOPOCIH, APYTUC IMPOTUCTHI. KononnannHbie OpraHu3Mhbl.
I[BI/DKCHI/IG OJHOKJICTOYHBIX OPraHU3MOB!: aMC6OI/I,Z[HO€, JKTYTUKOBOC, PCCHHUYHOC. 3aH_II/ITa y
OJHOKJICTOYHBIX OPTraHU3MOB. P a3Apa>XKUMOCThb Yy OAHOKJICTOUYHBIX OPTraHU3MOB. Takcucer

4.2

MHOroK/IeTOYHEIC pacTcHus. BzaumMocBs3p dacTeli MHOTOKJICTOYHOI'O OpraHusma. TKaHI/I, OpraHbl 1




CHCTEMBI OpraHOB MHOIOKJIETOYHOIro opraHuzMa. OpraHms3Mm Kak eJuHOe Ienoe. TKaHM pacTeHHil.
Tunbl pacTuTeNbHBIX TKaHEH: oOpa3oBaTeNbHAasl, TOKPOBHAS, MPOBOAAIIAsI, OCHOBHAS, MEXaHUYECKasl.
OcobenHocTy cTpoeHus, PyHKIUH U PacONOKEHHsI TKaHEeH B OpraHax pacTeHHUH

4.3

BereraTuBHbIle U T€HEpAaTHBHBIC OpPraHbl pacTeHU. DYHKIIMU OpraHOB U CHCTeM opraHoB. Kapkac
pacrenuil. JIBMKEHME MHOTIOKJIETOYHBIX PACTEHUH: Tponu3Mbl W HacTuu. lloryouieHue BOJBI,
YIJIGKKUCIIOTO Ta3a U MUHEPAIBHBIX BEIIECTB pacTeHusMu. [Ipixanue pacrenuii. Juddysus razos uepes
MIOBEPXHOCTh KJETKU. TpaHCIOpTHBIE CHCTEMBl pacTeHuil. Briienenue y pacrenuil. 3ammuTa y
MHOTOKJIETOUHBIX pacTeHuit. Kyrukyna. CpeacTBa macCUBHOU M XMMHUYECKON 3amUThl. DUTOHITUIBL.
PazmpaxuMocTe U peryisiuus y OpraHu3moB. Pa3fpakMMOCTh M PEryslus Y MHOTOKJIETOYHBIX
pacreHuii. PocToBbI€ BEIIECTBA U UX 3HAUCHUE

4.5

MHOroki1eTouHbI€ KUBOTHBIE. B3aMOCBSA3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U
CHUCTEMBI OPTaHOB MHOTOKJIETOYHOro opranmiMa. Opranm3m kKak eamHoe menoe. ['omeocras. Tkanu
JKUBOTHBIX M YCIIOBEKa. THIILI >KUBOTHBIX TKaHEW: SMHMTEIHAbHAS, COSCAUHUTEIIbHAS, MEIIICUHASI,
HepBHas. OCOOEHHOCTH CTpPOEHUS, (YHKIMA M PACIONOKEHHS TKAaHEH B OpraHax J>XUBOTHBIX H
YeJIoBeKa

4.6

Opranbl W CHCTEMBI OPraHOB XHMBOTHBIX. (PYHKIMM OpraHoB M cHucTeM opraHoB. Omopa Tena
oprann3MoB. CKeneTsl OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX JKHBOTHBIX. HapyXHBIH W BHYTpEHHHM
ckeneT. CTpoeHNe U TUITBI COSNMHEHNS KOCTEH.

JIBI/I)KCHI/IC MHOTOKJIETOUHBIX >KMBOTHBIX. IInTanme >KUBOTHBIX. IIMTaHME MO3BOHOYHBIX J>KMBOTHBIX.
Jeixanne >xuBOTHBIX. KokHOE nbixanme. JKabepHoe u JIeroqHoe JbIXaHue.

HBIX&HI/IC IIO3BOHOYHBIX XHWBOTHBIX. 3BOHIOHI/IOHHOC YCIIOKHEHUE CTPOCHUSA JICTKHUX ITO3BOHOYHBIX
JKNBOTHBIX. HBIX&TGHBH&S[ cucTteMa dYeJjioBeka. MexaHu3M BCHTWIAMMA JICTKUX Yy NOTHO H
MJICKOMTUTAIOMMX. TpaHCIOPT BEMIECTB Yy OpraHu3MoB. TpaHCIOPT BEmIECTB Y IKUBOTHBIX.
KpoBenocnasi cucrema u ee opranbl. KpoBeHOCHass cHUcTeMa IO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpoBOoOOpaIieHusi. DBONMIOLMOHHBIE YCIOKHEHUS CTPOEHHS] KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX. Briienenre y oprann3moB. Beinenenue y xuBoTHBIX. COKpaTuTenbHble Bakyonn. OpraHbl
BbiienieHna. CBs3b MOJNOCTH TeNa C KPOBEHOCHOH M BBIACTUTENHHON cHcTeMaMH. Brinenenune y
MTO3BOHOYHBIX XHUBOTHBIX. 3aIlldTa Y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKPOBBI M WX TNPOU3BOJHEIE.
PazgpaxkuMocTh W perymanuds y OpraHu3MoB. Pa3Ipa’kuMOCTh y OIHOKJIETOYHBIX OPTaHHU3MOB.
Takcucel. Pa3znpakuMoCcTh M peryssiliisl y MHOIOKJIETOYHBIX pacTeHuil. PocToBble BewiecTBa M HX
3HAYEHHE.

HepBHrast cucrema n peduiekTopHas peryisius y MHOTOKJIETOYHBIX )KHBOTHBIX. HepBHas crucrema u ee
OTIENBI. DBONIOIMOHHOE YCI0KHEHNE CTPOSHNS HEPBHOM CHCTEMBI Y )KHBOTHBIX.

Pazpaborka amroputmMoB W mporpamMM s 3¢G¢eKTHBHONW (YHKIMOHAIBHOW AHHOTAIIMH TE€HOMOB,
TPAHCKPUIITOMOB, IIPOTEOMOB, META00IIOMOB MUKPOOPTaHHU3MOB, PACTEHUH, )KUBOTHBIX U YeJIOBEKa

OpraHu3M 4enoBeKa U ero 37J0pOBbE

5.1

OpraHbl 1 CHCTEMBI OpraHOB YejoBeka. OTIeNbl TOJIOBHOTO MO3Ta MTO3BOHOYHBIX )KHBOTHBIX. Pedurexc
u pedrexropHas ayra. besycrnoBHbie U ycnoBHEIE peduiekchl. [ 'yMopalibHas peryssus U S3HIOKpUHHAS
CUCTEMa KUBOTHBIX U 4enoBeKa. JKene3bl SHAOKPUHHON CHUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anmocBs3p HEpBHOW W IHAOKPUHHOW cucTeM. |wumoramamo-rumodusapHas cuctema. Pediexc u
peduiektopHas nyra. be3ycioBHBIE U YCIIOBHEIE PEQIIEKCHI

5.2

3ammra opraHu3Ma oT Oorne3Hell. MMMmyHHas cucrema uenoBeka. KileTOuHBIH M TyMOpaibHBIN
MMMYHHUTET. BpOXXIEHHBIN, NPUOOPETEHHBIH CIEMUPUIESCKUN UMMYHUTET. Teopus KIOHAJIHHO-
cenektuBHoro ummynurera (II. Opmux, ®.M. bepner, C. ToneraBa). BocmanurenbHble OTBETHI
OpraHu3MoB. Poib BpoXkJIeHHOI'0 UMMYHHTETa B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUN

5.3

Kposenocnast cucrema u ee opransl. Cep/ue, KpOBEHOCHBIE COCYBI U KpoBb. Kpyru kpoBooOparmieHust.
Pabota cepaua u ee perymsiuus

5.4

ILBIX&HI/IC YCJIIOBCKA. Z[H(b(by’jl/lf[ ra30B 4€pe3 MOBCPXHOCTb KIICTKH. I[LIXaTGJ'IBHaH CUCTEMA YCIOBCKA.
ILBIX&TCJ'IBH&H MOBCPXHOCTh. P Cryjauus AbIXaHUWs. I[BIX&TGJ'H:HLIG 00BEMBI




5.5

HumeBapHTeana;I cucTéMa 4YCIOBCKaA. OTI[CJ'IBI MUIICBAPUTECIIBHOI'O0 TpaKTa. HI/IIIICBapI/ITGJ'IBHBIC
KCIJIC3bI. BHyTpI/IHOJ'IOCTHOG 1 BHYTPUKIICTOYHOC IMUIEBAPCHUC

5.6

[TokpoBs! 1 ux npousBoanbie. Opranbl BoineneHus. [Touku. Ctpoenue 1 GpyHKIMOHHPOBaHUE HEPPOHA.
@unbTpanus, cekpeuus U 00paTHOE BCACBIBAHME KaK MEXaHM3Mbl PAa0OThl OPraHOB BBIICICHUSI.
O6pa3zoBaHre MOYH y YEITOBEKa

5.7

I[BI/DKCHI/IG YCJIOBCKA. MBIINICYHAsA CHUCTCMA. CKCJICTHI)IC MBIIIIBI U HUX paGOTa. CTpOCHI/IC N THUIIBL
COCJIMHEHHUS KOCTEHN

Teopus sBomouny. PazBruTue xu3Hu Ha 3emie

6.1

OpomonnonHas Teopust Y. [lapeuna. Ilpeanocsuikn BO3SHUKHOBEHUS JapBUHKU3MA. JKU3HD W HaydHAst
nearenbHOCTh Y. lapBuHa.

Hpwkymme cuiabl dBodonud BujoB 1o Y. JlapBuHy (BbICOKash HMHTEHCHUBHOCTH pa3MHOXKEHHS
OpPraHU3MOB, HACIIEICTBEHHAss M3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAaHHE, CCTECTBEHHBIH U
HUCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cuaTeTHueckord Teopuu spomonun  (CTD). HelitpanbHas Teopus DBONIONHUU.
CoBpeMeHHasl DBONIOIMOHHAS OWOJOTHS. 3HAuYeHWE OJBOJIOIMOHHOW TEOpUH B (HOPMHUPOBAHUM
€CTECTBEHHO-HAY4YHOM KapTHHBI MUpa

6.2

HOHYHHHI/IH KakK J2JIEMCHTapHasd CIWMHUIA 3BOJIFOLHH. COBpeMeHHBIe METOAbI OLICHKU T'€HETHYCCKOI' O
pasHooOpa3us W CTPYKTYpbl momyssiiuii. M3meHeHwe reHOoGOHIa MOMYJISIIMH Kak 3JEMEHTapHOe
IBOITIOLIMOHHOE SIBIIEHUE. 3aKOH reHeTndeckoro pasHoBecus J[x. Xapau, B. BaitaOepra.
OneMenTapHbie (HaKTOpbl (ABHIKYIIUE CHIIBI) IBOJIOIMH. MyTanMoOHHBINA mpoiiecc. KomOuHATHBHAS
W3MEHUYUBOCTh. [Jlpeli TEeHOB - cCiydaifHbIe HEHAIpaBJICHHBIC HW3MEHEHHS YacTOT aJUlelied B
nonynsuax.  Oddexkt  ocHoBatens. Murpanuu. M3omsums —monyisinuid: - Teorpaduueckast
(mpocrpaHcTBeHHas), Ouoornueckas (PEmnpoayKTHBHAS).

EctecTtBeHHbIii 0TOOp - HampaBisromuid (akrop 3BorOIUH. DOpMbI  €CTECTBEHHOrO OTOOpA:
JBIDKYIIAN, CTAOMIIM3UPYIONTHH, pa3phIBatomuii (Iu3pynTuBHEIA). [TomoBoit oTOOp.
[IprcmocobmeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOMIONHNH. BOSHUKHOBEHNE MTPUCIIOCOOIEHU
y opraau3MoB. Apomopho3pl W uaHoamanTaruu. lIpuMepsl TPHUCIIOCOONICHWH Y OpraHU3MOB.
OTHOCHTETHEHOCTD IMPUCIIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHme Kak pe3ylbTaT MHUKPOIBOMONWU. M3omsmus -
KimoueBoi  (haktop BHmooOpazoBaHusA. llyTm m cmocoObl BHUI00OPAa30BaHUSA: AJUIOMATPHYECKOE
(reorpadmueckoe), cHUMHIaTpUUECKOe  (PKOJOTHYECKOe), "MTHOBeHHOe"  (IIOJIUILTOWIN3AITHS,
rubpuansanys). JIuTenbHOCTh SBOMONOHHBIX MTPOIIECCOB.

MexaHu3Mbl GOpMUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3Hsl.

Ponb sBomronoHHON Omosyormu B pa3pabOTKe HAaydHBIX METOJIOB COXpaHEHHs] OMOpa3HOOOpasms.
MUuUKpOIBOIIOINNS ¥ KOIBOJIIOIHS MAPa3UTOB M UX X035eB. MexaHnu3Mbl (pOpMUPOBaHUS YCTOHUYNBOCTH
K aHTUOMOTHKAM H CITIOCOOBI OOpPHOEI ¢ Helt

6.3

Meronsl u3ydeHuss MakposBoirouuu. IlanmeoHTosormueckue MeTOABI HM3YUYCHHS  HBOJIOLMU.
[lepexonubie popmbl U HHIIOTEHETHYECKHUE PSIIbI OPraHU3MOB.

Buoreorpaguueckne merogpl u3ydeHus sBomonuu. CpaBHeHue (uopbl U ¢dayHbl MaTEpPUKOB U
ocTpoBoB. buoreorpaguueckue odnactu 3emian. BUuapl-sHIEMUKH U PEITUKTHL.

OMOPHOJIOrHYECKHE U CPAaBHUTENBHO-MOP(OIOrnIecKrne METoIbl U3YUEHHS IBOIIOUNH. | eHeTHIecKre
MEXaHU3Mbl HBOJIONMU OHTOI'€HE3a U IMOSABJICHUS 3BOJIOLMOHHBIX HOBIIECTB. | OMONOrMYHBIE W
aHaJIOTMYHBIE OpraHbl. PynuMmeHTapHbBIe OpraHsl M aTraBU3MbL.  MOJEKYJISIpPHO-TEHETHUECKHUE,
OMOXMMHMYECKHE M MaTeMaTH4YeCKHEe METOAbl HW3YYEHHUS OBOJIOLNUU. | OMOJNOTHYHBIE TEHBI.
CoBpeMeHHBIE METOIBl IOCTPOCHUS (HIOTEHETHYECKUX JEPEBbEB. XPOMOCOMHBIE MYTalUH U
9BOJIIOLMS [€HOMOB.

Oobmue 3akoHOMepHOCTH (TpaBuia) 3BoonuH. HeoOpaTUMOCTh 3BONMIOUMU. AANTHBHAS paguanusl.
HepaBHOMEpPHOCTH TEMIIOB BOIOLUN

6.4

Hay‘{HI)IC TUNOTE3bl MPOUCXOXKJACHUA KHU3HU Ha 3emne. AOuorene3 u MaHCIICPpMMUL. I[OHay‘lHLIe
OpeacTaBjICHUA O 3apOXKACHUN KU3HU (eraI_II/IOHI/BM). T'unore3a mocTOsSHHOrO CaMO3apOKACHUA




KU3HU U ee onpoBepxenne onsitaMu @. Pequ, JI. Cnannannanu, JI. [lactepa. [Iponcxoxaenne Ku3Hu
Y acTpOOHOIIOTHS.

OcHOBHBIE 3Tambl HEOpraHWYecKod osBomrouuu. llmaHerapHast (Teonoruveckasi) 3BOJIOLUS.
Xumuueckast 3BOTonHs. AOMOreHHBIH CHHTE3 OpraHWYecKUX BelIecTB M3 HeopraHudeckux. OmbiT C.
Mwwiepa u I'. IOpu. OOGpazoBanue mnomumepoB u3 MoHoMepoB. KoamepBathas rumnotesa A.U.
Omnapuna, rumore3a mepBuyHoro Oymbona JIk. XonneiHa, reHermueckas rumore3a [. Memnepa.
Pubozumbr (T. Yekx) um runoresa "mmpa PHK" VY. TunGepra. ®opmupoBanue meMOpaH U
BO3HMKHOBEHME IIPOTOKJIETKH.

Uctopust 3emnu u Meroapl ee u3ydeHus. Vckonmaemble OpraHUYecKHe OCTaTKH. | €OXpOHOIOTHS U ee
Meroabl. OTHOcHTeNbHAs U abCoNIOTHAs TeoXpOHOJNOTHS. ['eoXpoHoMornyecKasl mIKana: 30HBI, 3PH,
IIEPUOJIbI, SIIOXH.

HauanpHbie STambl opranudeckoil dBomoNuu. [losiBiaeHWEe W 3BOMIONUS TEPBBIX KIIETOK. DBOOIHS
Merabonu3ma. BosHHKHOBEHHE MepBhIX 3KocucTeM. COBpeMeHHbIe MUKPOOHBIe OMOIIIEHKH KaK aHaJIor
nepBbix Ha 3emiie coobiecTB. CTpoMaToinuThl. [IpOKaprOTHI M SYKAPHOTHL.

[Ipoucxoxnenne  sykapuoT  (cUMOHOTreHe3).  OBOJIOIMOHHOE  MPOHMCXOXAEHHE  BHPYCOB.
[IpoucxoxieHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHNE OCHOBHBIX T'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE dTarbl YBOJIIOLWY BRICIINX pacTeHnid. OCHOBHBIE apoMop]o3bl pacTeHuid. Bbixoy pacTeHmit
Ha cymy. [losBieHue CHOpPOBBIX pacTeHHH W 3aBoeBaHWe HMH CcymmH. (CeMeHHbIE pacTeHHS.
IIpoucxoxieHre IBETKOBBIX PaCTEHUIA.

OCHOBHBIE dTalbl YBOJIONNHN KUBOTHOIO MUpa. OCHOBHBIE apoMop(]o3bl KUBOTHBIX. BeHckas ¢ayHa.
KemOpuiickuil B3pBIB - TOSBIICHHE COBPEMEHHBIX THIOB. llepBble XOpaOBbIe >KMBOTHBIE. JKM3HD B
BoJle. OBONIOIMS TO3BOHOUHBIX. [lpomcxoxienne ampuOuii wu pentwmi. [IpoucxoxieHue
MJICKONUTAIOMNX W MNTHI. [IpuHIMO KiodeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
[T0O3BOHOYHBIMH KHBOTHBIMH CYIIIH.

PazButne >xu3Hu Ha 3eMiie 110 dpaM M TEeproIaM: apxei, IpoTepo30i, MaIe030i, ME30301, KaitHO30M.
OOmias xapakTepucTHKa KIMMaTa U IeoJorMueckux nporeccoB. IlosBiieHre U paclBeTr XapaKTepHBIX
OpraHn3MoB. YTe00pa30BaHMe: €ro yCIOBHS 1 BIMSHUE Ha Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMHpAaHMs - JKOJOTMYECKHE KPHU3UCHI NMPOUUIOro. [IpHYMHBI M CIEACTBHA MAaCCOBBIX
BeIMHUpaHui. COBPEMEHHBIN SKOJIOTHUESCKUH KPU3UC, €r0 OCOOCHHOCTH

6.5

Pasnmensl w 3amaun aHTpomosnoruu. Meroapl anTporonorud. CTaHOBIEHHE MPEACTaBICHUH O
MIPOUCXOKACHNUN denoBeka. COBpeMEHHbIE Hay4YHbIE TEOPUH.

CxopcTBO 4YenoBeka C JKMBOTHBIMHM. (CucTeMaTHdeckoe IOJOKeHHe uenoBeka. CBHIETENbCTBA
CXOIACTBA 4EJOBEKa C IKMBOTHBIMHM: CpPaBHHUTEIBHO-MOP()OIOTHYECKHE, 3MOpPHOIOTHYECKUE,
¢$uznonoro-onoxumMmuyueckue, nopeneHyeckne. OTINYMA Yel0BeKa OT KHUBOTHBIX. [IpsiMoxoxieHue u
KOMIIJICKC CBA3aHHBIX ¢ HUM IIPU3HAKOB. Pa3BUTHE rOTOBHOIO MO3ra U BTOPOM CUTHAIBHON CHCTEMBI.
HBwxymue cunsl  (pakToppl) aHTpomoreHesza: Owonorndeckue, conuaibHble. COOTHOIIEHHE
OHMONOrMYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIIOrEHE3E.

OCHOBHBIE CTaJUU AHTPONOreHe3a. ABCTPANIONUTEKH - IBYHOrME Opedkd Jroneil. YenoBek ymensblid,
MEepBbIC U3TOTOBJICHUS OpyAUil Tpyaa. UeaoBek MpsIMOXOISAIIMN U MEPBBIA BBIXOA JIIOJACH 3a MpPEaeIbl
Adpuxu. YenoBek reinenpOeprckuii - oOMMA TPENOK HEaHAEPTaIhCKOrO0 YelOBeKa W YelIoBeKa
pasyMHoro. YenoBek HEaHAEPTANbCKUI Kak BHUJ JIOAEH XOJIOAHOro KIMMarTa. YenoBeK pa3yMHbIN
COBPEMEHHOT0 THIIa, ICHUCOBCKHI YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpeaenaMu AQpuku.
DOBOMIONHS COBPEMEHHOTO YeNloBeKa. EcTeCTBEHHBIN 0TOOp B MOMYJIAIMAX 4YeloBeKa. MyTalnOHHBIH
nportecc u nmonuMopgusm. IlonymsaiuonHsie BodHbI, aApelid reHoB, murparms u "3Qdekr ocHoBaTemns"
B MOITYJISIUSX COBPEMEHHOI'O YEJIOBEKa.

UYenoseueckue pacwl. llonsitue o pace. boibmime pacel: eBporeougHas (eBpa3uiickasi), aBCTpPasIo-
HerpouHas (3KBaTOpUabHasi), MOHIOJIOMAHAS (a3MaTCKO-aMepHKaHcKast). Bpemsa u mytu pacceneHus
yejloBeka mo IulaHere. EaumHCTBO uenmoBedeckux pac. HaywHasth HeCOCTOSTENBHOCTH pacu3Ma.
[IprucnocobneHHOCT YenoBeKa K Pa3HbIM YCIOBHUSIM OKpYXarolle cpeabl. BiausHue reorpaduyeckoit
cpensbl U apetida reHoB Ha MOP(OIOTHIO M (PU3HOJIOTHIO YeTOBEKa

DKOCHCTEMBI B OpUCyIre UM 3aKOHOMEPHOCTU

7.1

Pa3}_ICIII>I H 3aJa41 3KOJIOI'uu. CBsI3b DKOJIOTHH C APYTUMHU HaYKaMHU.
MCTOZLBI sxonoruu. IloneBnie Ha6J’IIO,[[eHI/I$I. SKCHGPI/IMCHTBI B OKOJIOTHMHU: IPUPOAHBIC U na60paT0pHLIe.




MopenupoBanre B 3KOJIOTHH. MOHUTOPUHI OKPYXKAIOUIEH CpPEIbl: JIOKAJIbHBIA, PErHMOHANBHBIA U
ri100aJIbHBIN

7.2

Okonoruueckrue (axkTopel M 3aKOHOMEPHOCTH uX JeiicTBus. Kiaccudukamus 3KOIOTMYECKUX
¢dakTopoB: abuoTHueckue, OWOTHYECKHE, aHTpororeHHble. OOmME 3aKOHOMEPHOCTH JCHCTBHSA
skonoruueckux (akropoB. [IpaBuno muammyma (K. LHnpenrens, 1O. JIubux). TomepaHTHOCTS.
OBpHOMOHTHBIE U CTCHOOW OHTHBIC OPTaHU3MBI.

Abuornueckue dakropsl. CBeT Kak dKonorudeckui Gaxrop. [leficTBre pa3HBIX y4acTKOB COJTHEYHOTO
CHEeKTpa Ha OpPraHMW3Mbl. DKOJIOTMYECKHE TPYINIBl PAaCTEeHUN M KUBOTHBIX IO OTHOIIEHUIO K CBETY.
CurHasibHas ponb cBera. DoromepuonusMm. TemmepaTypa Kak 3kojoruueckuii Qakrtop. JlercTBue
TemIepaTypsl Ha opraHusMbl. [loMkmiorepMHBIE M TOMOHOTEPMHBIE OpraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skosoruueckuil (akrtop. [IpucrmocobneHus pacTeHHid K TMOJIEPIKAHUI0 BOIHOTO
Oananca. Kiaccudukanusi pacTeHWil MO OTHOUIEHWIO K Boje. IIpucmocoOieHust KHUBOTHBIX K
M3MEHEHHUIO BOJTHOT'O PEKUMA.

Cpenpl oOMTaHUS OpPraHW3MOB: BOJIHAS, HA3eMHO-BO3/IYIIHAS, TIOYBEHHAS, TITyOMHHAs MOIIOYBEHHAS,
BHyTpHOpraHu3MeHHas.  DU3HKO-XUMUYECKHE  OCOOGHHOCTH  cpel  OOWTaHWsS  OPraHU3MOB.
[pucnocobnennst OpraHu3MOB K KHU3HU B PA3HBIX CpeIax.

buonornyeckue putrmpl. BHemmHume wu BHyTpeHHHEe pUTMBL CyTOYHBIE W TOMUYHBIC PHUTMBL.
[pucnocobieHHOCTs OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HHU.

XKuznennsie Gopmbl opraHu3moB. [loHsTHE O xuM3HeHHOW Qopme. JKuzHeHHbIE (OPMBI PaCTCHUIL:
JIepeBbsl, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (OPMBI
YKUBOTHBIX: THAPOONOHTHI, T€OOHOHTHI, a3p00HOHTEL. OCOOEHHOCTH CTPOEHUS M 00pa3a )KU3HH.
Buotnueckue (axkropbl. Buasl OHOTHYECKUX B3aUMOAEHCTBUIN: KOHKYPEHIIMS, XUIIIHUYECTBO, CUMOMO03
nu ero ¢opmel. Ilapasutn3m, Koomepamus, MyTyajdu3M, KOMMEHCaIu3M (KBapTHPAaHTCTBO,
HaxjeOHnuecTBo). Herpodwmueckne B3anmMomelcTBus (Tomuueckue, ¢dopudeckue, (padpudeckue).
3HaveHne OWOTHYECKHWX B3aMMOACWCTBUN ISl CYIIECTBOBAHHWS OPTaHW3MOB B Cpele OOWTaHUS.
[IpuHLUIT KOHKYPEHTHOT O UCKIIIOYEHUS

7.3

OKOJIOrMYecKHe XapakTepucTUku nomymauuu. Ilonmymsums kak Ouonoruueckas cucrema. Poib
HEOIHOPOIHOCTH Cpefibl, (PU3MUCCKHX 0apbepoB M OCOOCHHOCTEH OMOJIOrMM BHIOB B (hOPMHUPOBAHUHU
IIPOCTPAHCTBEHHONW CTPYKTYphl momyasiuuid. OCHOBHbIE IOKa3aTeNd IOMYJSALUU: YUCICHHOCTb,
IUIOTHOCTh, BO3PAcTHAs U IIOJIOBas CTPYKTypa, POXKIAEMOCTb, HMPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUT'panus.

Okonoruyeckas CTpykTypa nomyssinuu. OLeHKa YUCIeHHOCTH MOMyJsiuuy. JIMHaMUKa MOMYJISIUY U €€
perymsinusa. buotnyeckuii moTeHIMan MOMyasIIuH. MoaeaupoBaHue NTUHAMHUKHU nomyssinuu. Kpusele
pocTa 4YucieHHOCTH momyisiuuu. Kpusble BbpkuBaHMA. Perynmsnusi 4MciIeHHOCTH MOMyJSLUI: Poib
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJOrMYecKHe crpareruu BuaoB (- u K-
CTpaTeTun).

[lonsatre o0 skomormueckoil Humie Buga. MecrooOuTanue. MHOroOMepHasE MOZIENb IKOIOTHIECKOH
Hum JIx. M. XaTunHcoHa. Pa3mepsl skonorudeckoi HUIM. [loTeHnnanbHas u pealn30BaHHAS] HUILN.
Bun kak cucrema nomynsuuid. Apeaisl BUAOB. BUABI U UX XKU3HEHHBIE CTPATErHH. 3aKOHOMEPHOCTH
MOBEJICHUS 1 MUTPallui )KUBOTHBIX. bHONOrn4ecKkne nHBa3uu YyKEpOAHBIX BUIOB

7.4

CoobmecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsi3um MeXay OpraHM3MamMu B OHOIIEHO3€.
Okocucrema Kak oTkpeitas cucrema (A./Dx. Tencnn). ®DyHKuMOHanbHBIE OJOKM OPTaHU3MOB B
JKOCUCTEME: MPOIYLEHThI, KOHCYMEHTBI, peayuenTsl. Tpoduyeckue yposuu. Tpoduueckue menu u
ceru. AOnotnueckue 610ku 3kocucTeM. 11ouBbI M Wbl B 5KOocucTeMax. KpyroBopoT BewmecTs U MOTOK
9HEPTUU B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNd SKOCUCTeMBL. bromacca u mpomyKuus. DKOJIOTHYECKHE MHPaMUIbl YHCEd,
OromMacchl ¥ SHEPTUH.

HanpasnenHsle 3akOHOMEpHBIE CMEHBI COOOIIECTB - CyKLecCHH. [lepBUYHbBIE 1 BTOPUYHBIE CYKLIECCHH
W HUX [PUYUHBL. AHTPONOreHHBIE BO3JCHCTBUS Ha CyKUeccud. KIiMMakcHOe COO0OIEecTBO.
Bropa3nooOpasue u oaHOTa KpYyroBOpPOTa BELIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHele 3KOCHUCTEMBI. AHTPOINOIEHHBIE 3KOCHUCTEMBI. ArposkocucreMa. ArpoueHo3. Pasmmuus
MEKAY aHTPOIOr€HHBIMHU U IPUPOIHBIMHU 3KOCHCTEMAMHU.

Ypboskocuctembl. OcCHOBHBIE KOMIOHEHTHI ypOoskocucreM. [opoxackas d¢uopa u  dayHa.




CuHnanTponu3anus ropoAckoi ¢ayHel. buonorndeckoe n Xo3siCTBEHHOE 3HAUYEHHE arpO’KOCUCTEM H
ypOoskocrucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHHUS OCHOBHBIX B3aMMOJCHCTBUI OpraHU3MOB B
9KOCUCTEMAX.

[lepenoc sHeprum W BeEUIECTB MEXAY CMEKHBIMH 3KOCHUCTEMaMHU. Y CTOHYHMBOCTH OPraHHU3MOB,
MIOMYJIALIUNA U 3KOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JEHCTBUN

7.5

Buocdepa - obimerianerapHas 00onouka 3eMId, TJE CYIISCTBYET WM CYHISCTBOBAJIA XHU3Hb. YUCHUE
B.W. Bepuanackoro o 6uocdepe. Obnactu 6uochepsl u ee cocras. JKuBoe BelecTBO OHMOC(Ephl U ero
GyHKINH.

3aKOHOMEPHOCTH CyIIeCTBOBaHUS Orocheprbl. OCOOCHHOCTH OHOC(Ephl KaK I100aJbHON 3KOCHCTEMBI.
Juuamudeckoe paBHOBecue B Ouocdepe. KpyroBoporel BeIIeCTB M OHMOT€OXMMHUYECKUE ITUKIIBI
(yrnmepona, azota). PuTmMuuHOCTh siBJICHUHN B Ouochepe.

3oHanbHOCTE OHochepbl. [lonsTHe 0 Ouome. OCHOBHbIE OMOMBI CYyIIM: TYHJpa, XBOWHBIC Jieca,
CMCIIIaHHBIC U INNPOKOJMNCTBCHHBIC JieCa, CTCIIU, CABAHHBbI, ITYCTBIHU, TPOIIUYCCKUE JIECA, BBICOKOI'OPbAI.
Knnmat, pacTuTenbHbIi 1 )KUBOTHBIA MUpP OMOMOB CYIIIH.

CrpykTypa 1 QYHKIIHSI )KHBBIX CHCTEM, OI[EHKa UX PECYpPCHOTO MOTEHIHaa 1 OuochepHbIx QpyHKIm

7.6

DKONOrMYecKre KpU3HChI W WX NpUYHMHBL BoszzaelicTBue denoBeka Ha Ouocdepy. 3arpssHeHue
Bo3mymHON cpeapl. OxpaHa Bo3myxa. 3arps3sHeHue BOJHOU cpembl. OXpaHa BOIHBIX PECYpPCOB.
Paspymenne moussl. OxpaHa IOYBEHHBIX peCypcoB. M3mMeHeHne Kimmara.

AHTpOIIOreHHOE BO3JIEMCTBHE HA PACTUTENBHBIA M JKHBOTHBIA MHp. OXpaHa pacTUTETBHOTO H
KUBOTHOTO Mupa. OCHOBHBIE NMPUHIUIBI OXpaHbl npupoabl. KpacHsle xHuTH. OC000 OXpaHsSIeMbIe
npuponusie Teppuropun (OOIIT).

Boranudeckue cajibl ¥ 300JI0THYECKHE MAPKH.

OcHOBHBIE TIPUHIOHAIIBI yCTOfI‘IHBOFO pa3BUTHUA YeI10BcUYECTBA u IIpUpOABLI. PaI_II/IOHaHI)HOC
MIPHUPOIOIIONIB30BAHNEC M COXPAHEHIE OMOJIOTMYECKOT0 Pa3HOO0pa3ns 3eMITH
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1J11 YYHEHUKA
buonorus. bazoseiii ypoBenb.10 kmacc/ B.B. Ilaceunmk, A.A. Kamenckuii, A.M. Py0ros,
AxunonepHoe o6mectBo «M3narensbctBo «IIpocserienuey.
buonorus. bazoseiii ypoBenb.11 kmacc/ B.B. Ilaceunuk, A.A. Kamenckuii, A.M. PyOuos,
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemenuey.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Amnacracosa JI.I1. O6mas Ouonorus. Jlunakruaeckue marepuansl. — M.: Bentana-I'pad.

borpanosa T.JI., CononoBa E.A. buonorus. CipaBo4HUK AJIsl CTapIIEKIACCHUKOB M MOCTYMAIOIIUX
B BY3bl. — M.: ACT-mipecc, 2022.

bonrosa 1.B. Coopuuk 3aaay no oOmieit 6uonoruu ans nocrynaomux B BY3el. — M.: Onukc 21
Bek, 2019.

3axapoB B.b., MamontoB C.I', Conmumn HW. OOmas Owonorms: VYueb. mns 10 — 11 wi
obureoOpazoar. Yueb. 3aBeaenuit - M.: [lpoda, 2019.

Puc 3., Crepubepr M. Ot kietok k atomam: MIumrocTpupoBaHHOE BBEJIEHHE B MOJIEKYISIPHYIO
6uonoruto: [lep ¢ anrn. — M.: Mup.

U P®POBBIE OGPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru/) «Eaunas xomrekuus Ludpossix O6pa3oBarenbHbIX Pecypcosy.
http://www.fcior.edu.ru/

DWI0C — EHTP AUCTAHITMOHHOTO 00pa30BaHUSI.

www.km.ru/education - yaeGubIe MaTepHaibl U clioBapH Ha caiite «Kupumr u Medoauii»
http://schoolcollection.edu.ru/) «Eaunas xomtekuus [{upporsix Obpa3zoBaTeabHbIX PecypcoBy.

http://video.edu-lib.net — yae6usie dpunsmsr.http://school-collection.edu.ru/) «Eaunas xomtekmus
Hudposerx O6pazoBaTebHBIX Pecypcony.

http://www.ug.ru/ - OdurmansHbiii cailT "YuuTensckoii rasersl". Ha caiite nmpeactaBieHbl HOBOCTH
00pa3oBaHus, PaCCMaTPUBAKOTCS BOIIPOCHI BOCIIMTAHUS, COLMAILHOM 3AIIUThI, METOIUKH OO yJECHUSI

http://pedsovet.org/ - Beepoccuiickuii HHTEPHET-TIEACOBET
AKnacc
POII

CUCTEMA OIIEHUBAHMUAA PE3YJIBTATOB 11O ITIPEJIMETY BUOJIOI' IS

Kpurtepun u HOpMbI OLlEHKHM 3HAHUI U YMEeHHI 00y4al0IIUXCs 32 YCTHbIA 0TBET
Ouenka "S5" craBuTCs, €CIU YUCHUK:

MOKa3bIBAET IIIy0OKOE U MOJHOE 3HAHKE U TIOHUMaHKUe BCEro MPOrpaMMHOr0 MaTepuana;

MIOJIHOE NMOHUMAaHUE CYIIHOCTH PacCMaTPUBAEMBIX MIOHATUM, SIBJIEHUNA U 3aKOHOM EPHOCTEM, TEOPHIA,
B3aHMOCBSI3€Ii;

yYMEET COCTAaBJIATH IOJHBIM W INPABUIIBHBIA OTBET HAa OCHOBE HM3YyYEHHOI'O MaTepuasa;BbIICIATH
TJIaBHBIE TIOJIOKEHHU S, CAMOCTOSATENBHO MOATBEPKIATh OTBET KOHKPETHBIMU MpUMeEpaMu, (pakTamu;
CaMOCTOSITENILHO M apTYMEHTUPOBAHO JeNIaTh aHalu3, 0000IIEHNS, BBIBOIBI;

yCTaHABIUBAaTh MEXKIPEAMETHbIE CBsI3W (Ha OCHOBE paHee NPHOOPETEHHBIX 3HAHWHM) U
BHYTPHUIIPEIMETHBIE CBSI3U, TBOPUECKU MPUMEHSATH MOJYYCHHBIE 3HAHUSA B HE3HAKOMOW CUTYallUU;
MOCJIEIOBATENFHO, YETKO, CBA3HO, 000CHOBAHHO U 0€301THO0YHO M3Jarath y4eOHbIN MaTepuall.
YMEET COCTaBJATH OTBET B JIOTMYECKOM IOCJIEIOBATENBHOCTA C HCIIOJIB30BAHUEM MPUHATON
TEPMHHOJIOTHH; JIeNaTh COOCTBEHHBIE BHIBOIBI;


http://www.fcior.edu.ru/

(bopMynHpOBaTh TOYHOE OIPEACICHNUE M HCTOJKOBAHHE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPUH;
MOJKET IPH OTBETE HE MOBTOPSATH JAOCIOBHO TEKCT YUeOHHKA;

u3Jjaratb, MaTepUas JIUTEPATYPHBIM S3BIKOM;

MPAaBUIIBLHO M 0OCTOATEIBHO OTBEYATh Ha JOMOJHUTEIBHBIE BOIPOCH YUUTEIIS;

CaMOCTOSITEIIbHO M PAIlMOHAIBFHO HCIIOJIb30BaTh HATJISAHBIE TOCOOWS, CIPABOYHBIE MaTEpHalIbl,
Y4eOHUK, JOTIOTHUTEIBHYIO JTUTEPATYPY, IEPBOUCTOYHUKH;

IIPUMEHSTH CUCTEMY YCJIOBHBIX 0003HAUEHUN TP BEJICHUU 3aIIMCEH, COMPOBOKIAIOIINX OTBET;
MCIO0JIb30BAaTh Ui JOKA3aTEJIbCTBA BHIBOIOB U3 HAOIIOACHUN U OTBITOB;

CaMOCTOSITEJIbHO, YBEPEHHO U 0€301IMO0YHO IPUMEHSIET MOJIYYEHHbIE 3HAHUS B PELICHUH NPoOIeM
Ha TBOPYECKOM YPOBHE;

JOITyCcKaeT He 0ojee OJHOr0 Heno4déTa, KOTOPBIM JIETKO HCIPaBIISIET MO HABOJSIIUM BOIPOCaM
yUuTeNs; UMEEeT HeoOXO0MMble HaBBIKM pabOThl ¢ MPUOOPAMHU, YepTEKaMHU, CXeMaMH, rpadukami,
KapTamMH, COIYTCTBYIOIIMMM OTBETY; 3alUCH, COIPOBOKIAIOIIME OTBET, COOTBETCTBYIOT
TpeOOBaHUSAM.

Ounenka "4" cTaBUTCS. €CIIH YUCHUK:

MOKAa3bIBACT 3HAHWS BCETO M3YYEHHOTO MPOTPAMMHOTO MaTepuaia; MaéT MOJHBIA W MPaBHIBLHBIA
OTBET Ha OCHOBE U3y4CHHBIX TCOPHI;

JOIyCKaeT He3HAUYNTEIbHBIC ONMTMOKM M HEJOYETHI MPU BOCIPOM3BEACHUH W3YYEHHOTO MaTepHaa,
HEOOJIBIIIME HETOYHOCTH TIPH UCIIOJIb30BAHNN HAyYHBIX TSPMHUHOB WJIH B BBIBOJIAX, 00OOIICHUSX U3
HAOIIOACHU;

MaTepHuall u3JaraeT B ONMpeaeIEHHON JIOTHYECKOH TIOCIEeI0BATEIBHOCTH, TIPU ATOM JIOITYCKAeT OJTHY
HErpyOyro OmMOKY WM He Oojiee MBYX HEIOUYETOB, KOTOPHIE MOXKET HMCIPABUTH CaMOCTOSTEIHHO
pu HEOOJIBIIION MTOMOIIH MTPETIOIaBaATEIIs;

MOJTBEPXKIAET OTBET KOHKPETHBIMH TPHMEpPaMH; NPaBUIHHO OTBEYACT HAa JOTIOJHUTEIBHBIC
BOTIPOCHI YYUTEIS; yMEET CaMOCTOSITEIbHO BBIJIEISATh TJABHBIC TIIOJIOKEHUS B HM3YYEHHOM
MaTepuare;

Ha OCHOBaHMM (aKTOB M TpUMEpOB 0000marh, JdedaTh BBIBOJBI; YCTaHABIWBATH
BHYTPHUIIPDEIMETHBIE CBSI3M. MOXET TPUMEHATh TOJyYeHHbIC 3HAHWS Ha TMPAKTUKE B
BUJIOM3MEHEHHON CHUTyalud, COOJII0JaTh OCHOBHBIE IMpaBHUJa KYJIbTYpPbl YCTHOW peyH;
WCIOJIB30BaTh MPH OTBETEC Hay4dHbIE TepMUHBI. He oOiagaer MOCTaTOYHBIM HABBIKOM PabOTHI CO
CIPAaBOYHOU JIUTEPATYpOH, Y4COHHUKOM, IEPBOMCTOYHUKOM (NIPABUIBHO OPHEHTHPYETCS, HO
paboTaeT MeIJICHHO).

Ounenka "3" craBMTCA. €CJIM YYCHUK:

yCBaMBaeT OCHOBHOE COJICp)KaHHE y4eOHOTO MaTepuaja, HO UMEET MPpoOesbl, He MPENATCTBYIONINE
JAbHENIIEMY YCBOSHHUIO IPOTPAMMHOI0 MaTepHaa;

M3JIaraeT MaTeprall HECUCTEeMAaTH3UPOBaHHO, (PparMeHTapHO, HE BCET/a MOCIeA0BaTEIbHO;
MOKa3bIBAaET HEJOCTATOUYHYIO C(OPMUPOBAHHOCTH OTACIbHBIX 3HAHUN U YMEHHIA;

c11ab0 apryMeHTHPYET BBIBOJBI M 0000IIEHNUS, JOMYCKAeT OMUOKU P UX POPMYITHPOBKE;

HE HCIIOJIb3YEeT B KaueCTBE JOKA3aTENbCTBA BHIBOABI U 000OIICHUS U3 HAOIIOJCHHM, OMBITOB WU
JOTYCKAeT OLIMOKY MPU UX U3II0KEHUU;

JAET HEUETKUE OIPEIEICHUS IOHATUN

WCIIBITHIBACT 3aTPyJHEHUS B MPUMEHEHUU 3HAHUM, HEOOXOAUMBIX IS PEIICHUs 3a7ad Pa3TuYHbIX
TUTIOB, TPAKTUYECKUX 3aJaHUN; MPHU OOBSICHEHHH KOHKPETHBIX SBJICHHI Ha OCHOBE TEOpUH U
3aKOHOB,;

OTBEUYAET HEIMOJIHO Ha BOMPOCH YUHUTENS WM BOCIPOM3BOJUT COJAEpkKaHHE TEKCTa yueOHHKa, HO
HEJIOCTAaTOYHO IMOHMMAET OTJEIbHBIE ITOJIOKEHUS, MMEIOINE BaKHOE 3HAUYCHHE B 3TOM TEKCTE,
JOTTyCKasi OJIHY-/IBE TPpyOble ONIHOKH.

Onenka "2" cTaBUTCS. €CIIM YUCHUK:

HC YCBAaMBACT U HC PACKPLIBACT OCHOBHOC COACPKAaHNUC MaTCpHaia,
HC 3HACT WM HC IMOHUMACT 3HAYUTCIIBHYIO YacCTb IIPOrpaMMHOI0 Marcepuajia B MIpPCACIax
IOCTAaBJICHHBIX BOIIPOCOB;



HE JeaeT BHIBOJIOB U 0000IICHUIH;
uMeeT ci1abo c(hOpPMUPOBAHHBIE M HETIOJIHBIC 3HAHUS,
HE YMEET IPUMEHSTh UX MPH PELICHUHA KOHKPETHBIX BOIPOCOB, 3a/1a4, 3aIaHHii 110 00pas3Ily;

Py OTBETE HA OJWH BOMPOC JOMyCKaeT Oojiee IBYX TpyObIX OIMIMOOK, KOTOPHIE HE MOXKET
HCTPABUTH JIaXKE€ MMPU MOMOILINA YUUTEIS.

Ilpumeyanue. 1lpy OKOHYaHUM YCTHOTO OTBETAa yYallerocs MeJaroroM Aaércs KpaTKUil aHaiu3 OTBETa,
OOBSBIISICTCS MOTUBUPOBAHHAS OIICHKA, BO3MOIKHO MPUBJICUCHUE IPYTHX yUAIIMXCS JJIs aHAIIN3a OTBETA.

Kpurtepuu u HOpMbI OlleHKH 3HAHUI U YMeHMii 00y4alommXxcs 3a caMOCTOSITe/IbHbIe MMCbMEHHbIE 1
KOHTPOJIbHbIE PadoThI
Ouenka «5» cTaBUTCH, €CIIU YUCHUK:
e BBINOJHAET paboTy 6€3 oMOOK U /WiK/ JoTycKaeT He 0oJiee OJTHOTO HEOUETA;
e cOOMIOMaeT KyIbTypy MUCBbMEHHOH peun; paBuia 0(hopMIIeHNsT THCBMEHHBIX PadoT.
Ouenka «4» CTaBUTCS, €CITN YICHUK:
e BBINOJHIET MUCbMEHHYIO pabOTy MOJHOCTHIO, HO JONYCKaeT B HEW He Oojee OJHOW HerpyOoit
OImMOKH ¥ OJTHOTO HeouETa U /min/ He 0oJiee IBYX HETOUYETOB;
e CoOMIOMaeT KyIbTYPY MUCEMEHHOW peuH, MpaBwiia o0 popMIICHHUS MTUCHbMEHHBIX pa0OT, HO JAOTYCKaeT
HeOOoJIbIIIE TOMapKH MPH BEICHUN 3aITHCEH.
Ouenka «3» CTaBUTCH, €CIIU YUCHUK:
® MPaBWJILHO BBITIOJHSET HE MEHEE TIOJIOBUHBI paOOTHI;
e jl0omycKaeT He Oojiee IByX IpyObIX omIMOOK, Ui He 0oJiee 0JTHOM rpyOoi, 0THOM Herpy0oil omnoKu
1 OJIHOTO Helo4ETa, WK He Oojiee TPEX HEerpyObIX OMIMOOK, UM OJHOW HErpyOol OmMOKHu U TPEX
HEZ0YETOB, WM MIPU OTCYTCTBUU OLIMOOK, HO MPH HAJIUYUU MATH HETOYETOB;
® JI0NyCKAaeT He3HAUYUTEIbHOE HECOOIOeHHE OCHOBHBIX HOPM KYJIBTYpPbl MUCbMEHHOM pedH, IpaBUil
ohopMIIeHHs MTUCHbMEHHBIX PabOT.
OuneHka «2» CTaBUTCH. €CIIA YYCHUK:
® PaBUJIBHO BBHINIOJHSAET MEHEE MTOJIOBUHBI MUCbMEHHOU pabOThI;
® JIONMYCKAeT YMCJIO OMMOOK M HEI0YETOB, MPEBOCXOJAINEe HOpPMY, MPH KOTOPOMl MOKET OBbITh
BBEICTaBJICHA OIlcHKa "3";
® JIONyCKAaeT 3HAYUTEJbHOE HECOOII0JCHHEe OCHOBHBIX HOPM KYJbTYphl MUCBMEHHOM peuu, MpaBuil
ohopMIICHHSI TUCHbMEHHBIX PabOT.

Ilpumeyanue. Yuutenb UMeeT MPABO MOCTABUTH YUEHUKY OLIEHKY BBILIE TOH, KOTOpas MpelycCMOTPEHa
HOPMaMH, €CJIM UM paboTa BBINOJHEHA B OpUTHHALHOM BapuaHTe. OLIEHKH C aHAIU30M paboOT JOBOSTCS
70 CBEACHUS Y4YalUXCs, Kak MpaBUJIO, Ha TMOCIEAYIOIIEM YpOKe; MpeaycMaTpuBaeTcs paboTa Hal
OLIMOKaMU U yCTpaHEeHUe MpoOesIoB B 3HAHUSIX U YMEHUSAX YUEHUKOB.

Kpurtepun u HOpMBbI OLlEHKHM 3HAHMH M YMEHHI 00y4arOIIMXCs 3a NMPaKTHYeCKHe M JadopaTopHbIe
padoThI
Ouenka «5» CTaBHTCS, €CIU:
® TPaBUIBLHO CAMOCTOSTEIHHO ONpPEAETSeT eNb JAaHHBIX PadoT;
® BBIMOJHIET PadOTy B MOJHOM OOBEME C COOMIOEHHMEM HEOOXOIMMOH ' MOCIeT0BATENbHOCTH
MIPOBEACHUS ONBITOB, U3MEPEHUU;
® CaMOCTOSITENIbHO, PAlMOHALHO BBIOMPAET W TOTOBUT JJs BBHIMOJIHEHHS pPabOT HEOOXOAUMOE
obopynoBaHue;
® TPOBOJUT JaHHBIE pPabOThI B YCIOBUSAX, OOECIEUMBAIOIIUX TOJTYYCHHE HauOOJIee TOYHBIX
pe3ynbTaToOB;  I'PaMOTHO, JIOTUYHO OIHCHIBAET XOJ TMpaKTUYecKuX (1abopaTopHbIX) padoT,
MPaBUWIBHO (OPMYITUPYET BHIBO/IBI,
® TOYHO M aKKypaTHO BBIMIOJIHSET BCE 3aIMCH, TAONIUIIbI, PUCYHKHU, YEPTEKHU, Tpa(UKH, BEIYUCICHUS;



MPOSBJISIET OPraHU3aAMOHHO-TPYIOBBIC YMEHHSI: TIOJICPIKUBACT YUCTOTY pabovero MecTa, mopsaoK
Ha CTOJIe, JKOHOMHO pacXoAyeT MaTepHajbl; COONIIOAAeT IMpaBUiIa TEXHHKH OE30IMaCHOCTH TpPHU
BBITIOJTHEHUH PadoT.

Ouenka «4» CTAaBUTCS, €CIIU YUCHUK:

BBITNIOJIHSAET NMPAKTUYECKYIO (J1abopaTopHy0) pabOTy MOJIHOCTbIO B COOTBETCTBUU C TPEOOBaHUSAMU
IIpY OLIEHUBAHUU pPE3yJbTaTOB Ha "5", HO NONMYyCKaeT B BBIYMCICHUSX, U3MEPEHUSX BAa — TpU
Heo4€Ta MITH OJIHY HerpyOyto OIMOKY M OJWH HEIOUET;

npu oopmieHrn paboT AOMYCKaeT HETOYHOCTH B OMMCAHUM XOJa JEHCTBHIA; JI€TaeT HEMOJIHbIE
BBIBO/IbI IPU 00OOLIEHUH.

Onenka «3» cTaBUTCS, €CIIM YUCHHK:

MIPaBUJIBHO BBINOJIHAET paboTy He MeHee, yeM Ha 50%, o1Hako 00BEM BBINIOJHEHHON YacTH TaKoB,
YTO TMO3BOJISIET IMOJYYUTh BEpHBIE pe3ylbTaThl W CJeNaTh BBIBOABI 110 OCHOBHBIM,
MPUHIMTIHATIHHBIM BKHBIM 3371a4aM paOoTEhI;

noadupaer 000pyAOBaHME, Marepuall, HauWHaeT pabdoTy C MOMOIIbIO YUYHUTENs; WM B XOJe
MIPOBEJICHUS] N3MEPEHU, BBIUMCIIEHNH, HAOMIOJEHUI J0IMyCKaeT OMMUOKH, HETOUYHO (GOpPMYIUPYET
BBIBOJIbI, 000OIEHUS; MPOBOJUT pabOTy B HEpalMOHAIbHBIX YCIOBHUSAX, YTO HPUBOJUT K
MOJIyUYEHHUIO PE3yJAbTAaTOB C OOJBIIMMU MOTPEIIHOCTSIMHM;, WM B OTUETE JONMYyCKaeT B oOmei
CIIOHOCTH He OoJiee OBYX OMIMOOK (B 3amUCSAX 4YUCEN, PE3YyJIbTaTOB M3MEPEHUMN, BBHIYUCICHUH,
COCTaBJeHUU TpaduKoB, TAOMUI, CXeM © T.O1.), HE UMEIOMUX JUIsI JaHHOW paboOThI
MPUHIUIHAIBHOTO 3HAYEHUS], HO TIOBJIMSBIIUX Ha PE3y/IbTAT BHITIOJIHEHUS;

JIOTIyCKaeT TPpyOyro OIMMOKY B XOJE BBITIOJHEHHUsS] PabOThI: B OOBSICHEHHH, B O(QOpPMIICHHH, B
cCOONIOCHUH TMpaBWJI TEXHUKH O€30MaCHOCTH, KOTOPYIO YYEHHMK HCHpaBIsSeT MO0 TpeOOBAHUIO
YUUTENS.

Ounenka "2" craBMTCA. €CJIM YYEHUK:

HE OMpeAeNnsieT CaMOCTOSTENbHO LIeJb paboThl, HE MOXKET 0e3 MOMOIIM Y4YUTENs MOATOTOBUTH
COOTBETCTBYIOIEE 000PYI0OBAHUE;

BBITIOJIHSAET pPabOTy HE TMOJHOCThIO, M OOBEM BBIMOJHEHHON YacTH HE TMO3BOJSET CleNnaTh
MPaBUJIbHBIE BHIBOJIBL;

JOMycKaeT ABe U Oosiee TpyOble OMMOKM B XOA€ pabOT, KOTOPbIE HE MOXKET HCHPABUTH 10
TpeOOBaHUIO MEAArora; Wil MPOU3BOIUT U3MEPEHUS, BEIUMCICHUS, HAOIIOACHHSI HEBEPHO.

Oo6mas kiaccupukanus omUdOK

[Ipu onieHKe 3HaHUM, yMEHUH, HABBIKOB CIIEAyEeT YUUTBIBATh BCE OMIMOKM (IpyOble U HErpyoble), HeT0UEThI
B COOTBETCTBUU C BO3PACTOM yJaLTUXCS.

I'pyObiMu cunTarOTCs OIIMOKHU:

HE3HaHHE ONpEETICHHUsS OCHOBHBIX IOHATHH, 3aKOHOB, NMPaBWJ, OCHOBHBIX MOJIOKEHHUH, TEOPHH,
He3HaHue (opMys, OOLIENIPUHATHIX CHUMBOJIOB O0O3HAYEHHUH BEJIMYMH, €IUHHIl UX U3MEPEHUs,
HaUMEHOBAHHUU 3TUX €JUHHIL;

HEYMEHHE BBIIEIUTh B OTBETE IVIABHOE; 00OOIINTE pe3yabTaThl U3yYEHUS;

HEyMEHHE IPUMEHUTh 3HaHUS JJIs pellieHus 3a/1a4, OObsCHEHUS SABJICHMS;

HEYMEHHE YUTaTh U CTPOUTDH I'padMKH, MPUHIUITNATIBHBIE CXEMBI;

HEyMEHHE TOArOTOBUTh YCTAHOBKY WM JIabopaTopHOE OOOpYyAOBaHUE, TPOBECTH OTIBIT,
HaOro/IeHue, clenaTh HEeoOXOJuMble pPAacdE€Thl MM MCIOJIb30BaTh IOJTyYEHHbIE JaHHbIE [UIs
BBIBOJIOB;

HEYMEHHE M0JIb30BaThCs NEPBOMCTOUHUKAMH, YI€OHUKOM, CLIPABOUYHHKOM;

HapylleHHe TEeXHUKM Oe30IacHOCTH, HEOpEe)XHOEe OTHOLIEHHE K 0O0OpYyAOBaHUIO, HpuUbOopam,
MaTepHualam.

K HerpyObIM oTHOCATCS OIIMOKH:

HCTOYHOCTD (I)OpMyJIHpOBOK, OHpCIlCHCHI/Iﬁ, HOHHTHﬁ, 3aKOHOB, TeOpI/II>'I, BBbI3BaHHAS HEIOJHOTOM
OXBaTa OCHOBHBIX TPHU3HAKOB OMNPCACIACMOIO IMOHATHA WUIIN 3aMeHOM 1 — 3 u3 3THX IIPU3HAKOB
BTOPOCTCIICHHBIMU



OMOKKA MPH CHATUU TMOKA3aHUU C W3MEPUTENBHBIX NPUOOPOB, HE CBSI3aHHBIC C OIpEIeIICHUEM
LIEHBI JICJICHUS IIKAJIbI;

OMOKH, BBI3BAHHBIE HECOONIOACHUEM YCIOBHHA MPOBEACHUS OIbITA, HAOIIOACHUS, YCIOBHMA
paboTel mpubdopa, 000pynOBaAHUS;

OIIMOKH B YCIIOBHBIX 0003HAYCHUAX HA CXeMax, HETOYHOCTh rpaduka;

HEpAalLlMOHAIBHBI METOJ pELIEHUs 3aJaud, BbBIIOJHEHHS YacTU MpaKkTH4YECKOH paboThl,
HEJO0CTaTOYHO IPOAYMaHHBIM IUIAH YCTHOIO OTBETa (HApYIIEHHE JIOTMKU W3JI0KEHHUS, MOJMEHa
OT/IENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

HEepalMOHAIbHbIE METObI PA0OTHI CO CIIPABOYHOM JINTEPATYPOIl;

HEYMEHHE pelaTh 3a/1a4, BBIIOJIHATH 3aJaHHs B 00IIEM BUJIE.

Henouéramu sIBJISIIOTCH:

HepalMOHAIbHbIE NMPUEMBI BBIUMCICHUN M MPeoOpa30BaHUM, BBIIIOJHEHUS ONBITOB, HAONIO/IEHUH,
MIPAKTUYECKUX 33JIaHUN;

apudmeTnueckue OmMOKM B BBIYMCICHUSX; HEOPEXKHOE BBINIOJIHEHUE 3aIlUCEll, uepTexel, cxem,
rpaduKoB, TabIUIL;

opdorpadudeckre U MyHKTYaI[HOHHBIE OIITHOKH.

Ouenka TecToBBIX padoT

[Tpu oreHUBAaHUY TECTOB MCIIOIB3YETCS CIICIYIOIIAs ITKaja:

«5» - 90 — 100 %:;

«4» - 70 — 89 %;

«3» - 50 — 69 %;

«2» - meree 50 %.

[Tpu BemMosHeHNN padot B popmare EI'D ucnonb3yroTes KpuTepun oneHKu padoT B popmare EI'D.
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