MHUHUCTEPCTBO MPOCBEUIEHUA POCCUMACKON ®EJAEPAILIUA
MuHncTepcTBO 00110 ¥ MPOodeCCHOHATBLHOI0 00Pa30BaAHMS
PocroBckoii 001acTi
Ynpasiienue oopasoBanusi ropoaa Pocrosa-na-/lony

MBOY "lIkoaa Ne 24"

PACCMOTPEHO COT'JTJACOBAHO YTBEPXJIEHO
[leparornyeckum 3aMecTUTeNb JUPEKTOpA JMpeKTOp MIKOJIbI
coetoM MBOY "llIkona 1o YBP
No 24" Anexcannposa H.B.

Mopo3zosa O.I1.. Ipnkaz Ne
TpoToxon Ne 12 JlaTa COrIacoBaHMS: oT «29» aBrycra 2025 1.
oT «29» aBrycra 2025T. «____»asrycra 2025T.

PABOYAS ITPOTPAMMA

(1D 6865588)
yueOHoro npeamerta «buosiorus» (ba3oBblii ypoBeHb)

s odydarmmuxes 10 - 11 kiaaccoB

Cpok aeiicrBus: 2025 — 2027 roabl

CocraButens: AnekcanapoBa Hatanes BuktopoBHa,
YUUTENIb OMOJIOTHHI

ropoa PocroB-na-/lony
2025 ron



IMMOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke MporpaMMsbl M0 OUOJIOTHH TEOPETHIECKYIO OCHOBY JUTSI ONIPEACTICHISI TI0X0/I0B
K (opmupoBaHHIO coaepxkaHUS ydeOHOro mpenMeTa «bHONOTHS) COCTABUIM: KOHIENTYaIbHBIC
nosioxkernst ®I'OC COO o B3anMOOOYCIIOBICHHOCTH IIeNIeH, COlepKaHUs, 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 crielu(uke Ononoruu, € 3HaYCHUN B TIO3HAHUH YKUBOU ITPUPOIBI
1 oOecredyeHnr CYIIeCTBOBAHMS 4YeloBedeckoro ooOmecTBa. COrIACHO HA3BAaHHBIM IOJIOKEHUSIM,
OTIpe/ICIICHbI OCHOBHBIC (DYHKIIUU ITPOTPAMMEI 110 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Ouosioruu AaéT MPEACTaBICHUE O IENsIX, 00 oOmel cTpareruu OO0ydCHWS,
BOCITUTAHWS M Pa3BUTHs OOyJAIONIUXCS CPEJICTBAMU y4eOHOTro mpeaMera «bHonorusy, ompenelser
00s13aTeNIbHOEC TIPEIMETHOE COJICpPIKaHUE, €ro CTPYKTYpY, pachpeliesiecHHe IO pasjeliaM W TeMa,
PEKOMEHIYEMYIO TOCIIeI0BATSIIBHOCTh H3YICHHSI YIeOHOTO MaTepuaia ¢ Y4ETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA 0O0pa30BaTEILHOTO TIPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B mporpamMMe mo OMOJIOTHH TaK)K€ YYUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM W TIPEIMETHBIM pe3yibTaTaM oOydeHuss B (OPMHUPOBAHMHA 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, OJlarojiapst 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 OKpYKarolied mpupomHoi cpezae. [loaromy 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
BHMMAaHHE UCMOJIb30BAHUIO MOJTYYEHHBIX 3HAHUN B MOBCEIHEBHOM JKU3HU JUIS PELICHUS MPUKIIATHBIX
3a/1a4, B TOM 4Hciie: Tpo(UIaKTUKN HACIEICTBEHHBIX 3a00J€BaHUI YeIoBeKa, MEIMKO-TeHETHYECKOTO
KOHCYJIbTUPOBAHUS, OOOCHOBAHUS HSKOJOTHYECKH I[€JIeCOO00pa3HOro MOBEICHHS B OKpYKaromen
MPUPOJHON cpele, aHaIM3a BIUSHUS XO3AWCTBEHHOHN JIEATEJBHOCTH 4YEJIOBEKA Ha COCTOSIHHE
MPUPOJHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. YCHUJICHHE BHUMAaHMsS K MPUKIAIHONW HANpaBIEHHOCTH
yueOHOro mnpeamera «buonorus» NPOAMKTOBAHO HEOOXOJAMMOCTBIO OOECHeUeHHUs YCIOBUN AJis
pelleHus OJHOW W3 aKTyaJdbHBIX 3a]ad IIKOJIBHOTO OHOJIOTMYECKOTO 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 O0yUaAIOUIUXCS MMPEACTABICHUI O HAYYHOU KapTHHE MHUPa, PACHIHPSET
1 00001IaeT 3HAHUS O KUBOW MPUPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOI OpraHu3aluu 1
OBOJIIOIMH, CO3/JaET YCIOBUS JJs: TIO3HAHUS 3aKOHOB JKMBOW TPUPOIBI, (POPMUPOBAHUS
(YHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3/I0POBOTO U 6e30MmacHOro o0pasza >KU3HH, SKOJIOTHYECKOTO
MBIIILJICHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJE U YETOBEKY.

Bonpiioe 3HaueHrne OHOJOTHUS MMEET TakKe JAJS PElIeHUS BOCIUTATENbHBIX U PAa3BUBAIOLIUX
3ama4 cpegHero oOmiero oOpa3oBaHMs, colUANIM3alMK oOydaromuxcs. HM3ydenune Ouonoruu
obecrieunBaer ycioBHs A (OPMUPOBAHUS  HMHTEIUICKTYAJbHBIX, KOMMYHHUKAIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYIbTYpHI, CIIOCOOCTBYET MHTETpaIli OMOJOTHYECKHX
3HAHWNA C TPEACTABICHUSMHU W3 JPYIHMX Y4eOHBIX TPEIMETOB, B YACTHOCTH, (U3UKH, XUMUU H



reorpaduu. HazBaHHbIE MOJOXKEHHUS O TIpeIHA3HAYCHUN y4eOHOro npeaMera «buomorusy cocraBuin
OCHOBY JUISI ONpEeAETCHHUS TOAXOJO0B K OTOOpY M CTPYKTYPHPOBAaHHIO €ro  COJIEp)KaHus,
MIPEJICTAaBICHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

Otb6op conepxanusi yuebHoro mnpeaMera «buosiorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMKA KYJIBTYpOCOOOPa3HOTO MOJX0/Aa, B COOTBETCTBHH C KOTOPHIM OOYdYaloUIHecs JIOJDKHBI
OCBOWTH 3HAHWS M YMEHHUSA, 3HAUYUMBIC I (OPMHPOBAHUS OOIICH KyIbTYphI, OINPEACISIONINE
aJIeKBaTHOE TIOBEJICHWE UYEJIOBEKAa B OKpYXKAlOmIed TNPUPOJHONW cpede, BOCTpeOOBAaHHBIE B
MOBCETHEBHON W3HM M TMPAKTHUECKOW naearensHOocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHHM
3aHUMAIOT 3JICMCHTHI COJICPYKAHUS, KOTOPBIE CIIY’)KaT OCHOBOH isi (DOPMHUPOBAHHSI MPEIACTABICHUA O
COBPEMEHHOUW ©CTECTBECHHO-HAYYHOW KapTHHE MHpPAa H I[EHHOCTHBIX OPHCHTALUSAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOTO 00pa30BaHUsL.

CTpyKkTypupOoBaHHE COJEpKaHMUs Y4eOHOro wmaTepuaja B MpOorpaMMe IO OHOJIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHHUM 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX KHUBOU
MIPUPOJIBI, O €€ YPOBHEBOW OpraHM3aIU U BOJIIONNU. B COOTBETCTBHH C 3TUM B CTPYKTYpE y4eOHOTO
npenMera «BHONOTHSY BBIIEICHBI CIEAYIONINE COAepkKaTelbHble JTHHUA: «bBHONOrHs Kak Hayka.
Mertoapl HayuyHOro mo3HaHWs», «Kierka kak Owosormveckass cucremMa», «OpraHm3m Kak
Oouosnoruyeckas cucrema», «CucreMa U MHOrooOpa3ue OpraHH4ecKOro MHpay, «IBOJIONUS >KUBOU
MPUPOJIBIY, «IKOCUCTEMBI M MPUCYIINE UM 3aKOHOMEPHOCTH.

Henp wu3ydenus yuyebHOro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJaJieHUE
0OyJaIONTUMUCS 3HAHHMSMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OpPraHHU3allMH JKUBBIX CHCTEM Pa3HOTO
paHTra ¥ pUOOpPETeHHe YMEHHI HCIOJIL30BaTh 3TH 3HAHUS I TPAMOTHBIX JICHCTBHA B OTHOIICHHUU
00BEKTOB ’KMBOM MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JloctkeHnne 1end wu3ydeHuss ydeOHoro mpeamera «buornorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs PelIeHUEM CIETYIOUX 3a/1ay:

OCBOEHHE OOYYarOMIMMHCS CUCTEMbl 3HAHUN O OMOJIOTUYECKHX TEOPHSX, YUCHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBUiIax, CAyXKalluX OCHOBOM /i (hOpMHpPOBaHUS MpEACTAaBICHUN O
€CTECTBEHHO-HAYy4YHON KapTHHE MHUpPA, O METOJaX Hay4yHOTO IMO3HaHUsS, CTPOCHHH, MHOTO0Opazuu u
OCOOCHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpraHM3alliM, BBIAAIOMIUXCS OTKPBITHIX U
COBPEMEHHBIX HCCIICOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOydYalOIIMXCS TO3HABATENbHBIX, MHTEUIEKTYaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mmpoliecce aHaINu3a JaHHBIX O MYTAX pa3BUTHsI B OMOJIOT MU HAYYHBIX B3TJISI0B, UACH 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 OTBITA, MOJIYYEHHBIX MPU U3YUYEHUU OHOIOTHUH;

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

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI YENOBEKOM JKHUBOW MPHPOJIBI,
HE0OX0IMMOCTH OEpe’KHOTO OTHOIICHHUS K HeH, COONIOJCHHs 3TUYECKHMX HOPM TIpHU MPOBEACHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHME IIEHHOCTU OWOJOTMYECKUX 3HAHHWK [UIs TOBBIIMICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

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 cpemnero oOmiero oOpaszoBanusi «buosorusi», u3ydaemas Ha 0a30BOM YpOBHE,
ABJISICTCA O65I3aTeJIbeIM y‘-Ie6HbIM npeaMeToMm, BXOAAIIMM B COCTaB HpeIIMCTHOfI oOnactu
«ECTCCTBCHHO-Hay‘-IHBIe NpeaAMCTBD).

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

[Ipunoxxennem k Paboueil mporpamme sBIsSE€TCS KaJIeHJapHO-TEMAaTUUYECKOE IIJIaHUPOBAHHE,
cocTraBiieHHOE B cooTBeTcTBHU ¢ Kanennapubim yueOHbIM rpadgukom MBOY «lllkona Ne 24» na 2025
— 2026 yueOnsrii roq u Pacnncanuem yueOnsix 3anstuii (IIpunosxenue).

Pabouas nporpamma no 6uosoruu pazpadboraHa ¢ yueToMm pabodel mporpamMmbl BOCIIUTAHUS (MOIYJb
«IKOJIbHBIN YPOK»):

N n/n | lata npoBeaeHust MoayJ/ib BOCIIUTATEILHON NPOrpaMMBbl
«IIIKOJIBHBIH YPOK» (3AIVIAHUPOBAHHbIEC MEPONIPUATHS)
1 CeHTs0pb [IpoBenenne MeponpusaTHii B paMkax Impoekra «PoctoB-ropon

Oy/yIero» B COOTBETCTBHUH C KAJICH/IAPEM IKOJIOTHU:

16 cenTs6ps — MexTyHapOJHBINH J€Hb OXpaHbl 030HOBOTO CJIOSI.

27 cenTs6pss — BceceMupHblit IeHb TypU3Ma.

29 centsi6psi — BcemupHbIii 1eHb cepra.

- Yyactue B npoekte «llopsaox»

- Yyactue B 3Kojiormyeckux akuusax: «KuBbeie pomHuku PocTtoBay,
«bonbrast ydbopka»

2 OxkTs10pB [IpoBenenne wMeponpusTUii B pamkax mnpoekta «PocToB-ropon
OyIyl1ero» B COOTBETCTBUM C KaJICHIApPEM SKOJIOTUH.

16 oxTsa0pst — BcemupHbIii 1eHb xieba.

- Yyactue B npoekte «llopsaox»

- Yyactue B sKojormyeckux akuusx: «Kuswle pomHuku PocrtoBay,
«bobiras yoopka»

3 Hos6pn [IpoBenenue wMeponpusTuii B pamkax mnpoekta «PocToB-ropon
OyIyIIero» B COOTBETCTBUM C KaJCHIapPEM SKOJIOTHHU:

- Konkypc BuaeoponukoB «Munyta i1t OyayIiero»

- Yyactue B npoekte «llopsgox»

4 Jlexabpb [IpoBenenue wMeponpusTuii B pamkax mnpoekta «PocToB-ropon
OyIyIIero» B COOTBETCTBUM C KaJCHIapEM SKOJIOTHHU:

- Konkypc — 3amura npoekToB « IKOTEXHOJIOT UM

- Yyactue B npoekre «llopsaox»

5 SlHBaph IlpoBenenne MeponpusTHi B pamkax Tmpoekta «PocToB-ropon
OyIyIIero» B COOTBETCTBUM C KaJCHIAPEM SKOJIOTHHU:
15 suBaps - Jenp 3umyroomux nrtuil Poccun. OO6mepoccuiickas

KYJIBTYpHO 3Kojorudeckas akuusa «lloxopmure nrun!» mpoBomurcs c
2002 r. no nannuaruse Coro3za oxpansl ntull Poccun

16 sHBaps — BceMupHslil eHb cHeEra

29 suBaps - JleHb MOOMIM3aIMM TPOTHUB YIPO3bl sIEPHOI BOMHBI (C
1985T.)

- Yuacrue B npoekre «llopsamox»

- Akuun: «Paznensit c Hamuy, «KynpTypa oOpaliieHus: ¢ 0TX01aMI»

6 ®despanb IIpoBenenue MeponpusaTHii B paMkax Ipoekra «PocToB-ropon
OyayIIero» B COOTBETCTBUU C KaJIEHIAPEM HKOJIOTHHU:

2 ¢eBpans — [lens cypka 11 despans - Benecos Jlens (cepeanna 31uMbl)
19 ¢eBpanst - BcemupHblii neHb KuTOB / BceMupHbI J€Hb 3alllUTHI




MOPCKHX MiekonuTaromux (¢ 1986 r.)

- Yuacrue B nnpoekre «llopsarox»

- OtkpblTags  TOpOJCKash  HAYYHO-TIPAaKTHYECKass  KOH(EepeHIHs
«9QKOJIOT'ufl-Becna»

- Axkuunn: «Paznensit ¢ Hamny, «KynpTypa oOpaiieHus ¢ 0TX01amm»

7 Mapt [IpoBenenne MeponpusatHidi B paMkax IHpoekra «PocTtoB-ropon
OyZIyI1ero» B COOTBETCTBUM C KaJEHIaPEM SKOJIOTUHU:
1 mapra - BcemupHbIl 16eHb UYMMYHUTETA;
20 mapta - BcemupHblil 1eHb 3eMiy;
26 mapra - Yac 3emun
- Yuactue B npoekre «llopsgox»
- Axmun: «Paznmensit ¢ Hamu» «KynbTypa oOpaiieHust ¢ OTXOJamMuy
«/lenpb [IpeBonacaxaeHus» «CBobosa oT 0TX010B» «Crnaii MakyaaTypy
— crnacu gepeBo» «Her makeram» <«OKuBbie poanuku PocroBa»
«bonpiias yoopka» (MapT-maii)
- ['opoackoe mepornpusaTre « IKOJOTHUECKHUE 1e0aThD)

8 Arpenb [IpoBenenne MeponpuaTHii B paMkax Ipoekra «PoctoB-ropon
OyIyl1ero» B COOTBETCTBUH C KaJ€HIapEM SKOJIOTHHU:
1 anpens - MexayHapoiHblit 1eHs ntull (JleHb opHuTOsNO0Ta);
12 ampens - BcemMupHBIi  J€Hb aBHAllMM W  KOCMOHABTUKH
(MexxayHapoJHbli IeHb M0JIeTa YeJI0BeKa B KOCMOC)
22 anpens — MexTyHapOIHbIN 1€Hb 3eMIIHN
26 ampens - JleHp mamsaTH NOTHOMIMX B pPaJUAlMOHHBIX aBapHsIX U
karactpoax  (JleHb ~ y4aCTHUKOB  JIMKBUJALIMM  IOCJIEICTBUI
paguaIMoOHHBIX aBapuii U KaTacTpod); MexayHapoaHBINA JICHb aMSATH O
4epHOOBUTHCKOM KaTacTpode
- Yyactue B npoekte «llopsaox»
- Axmun: «Pazmensit ¢ Hamu» «KynmbTypa oOpaiieHus ¢ OTXOdaMuy
«/lenp JIpeBonacaxaeHus» «CBoO0a 0T 0TX00B» «Crnaii MakyIaTypy
— crnacu gepeBo» «Her mnakeram» <«OKuBbie poaHuku PocroBay
«bonbiras yoopka» (MapT-mai)
- Temaruyeckue ypoku, MOCBSIIEHHbIE pa3[elibHOMY COOpY TBEPIBIX
0b1TOBBIX 0TX010B (THO)
- EquHbIi rOpoCKOM 9KOJIOTHYECKUN YPOK

9 Mait [IpoBenenue wMeponpusTuii B pamkax mnpoekta «PocToB-ropon
OyIyIIero» B COOTBETCTBUM C KaJCHIAPEM SKOJIOTHHU:
- Axuun: «Pazgensit ¢ Hamm» «KynbTypa oOpaleHus C OTXOJaMU»
«enn JlpeBonacaxxaenus» «CBoboaa ot orxonoB» «Caail Makynatypy
— cnacu gepeBo» «Her mnakeram» <« OKuBble poaHuku Pocrosa»
«bonbiias yoopka» (MapT-maii)
- Yyactue B npoekre «llopsaox»

10 | Urons IIpoBenenue MeponpusaTHii B paMkax Ipoekra «PocTtoB-ropon

Oyaylero» B COOTBETCTBUH C KaJICHIapeM 3KOJIOTHH:
- 'opoackoit skonornyeckuii pectuBanb « IkoMup»
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COILEPKAHUE OBYYEHUA

10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buomornss kak Hayka. CBs3p OHOJOTMHM C OOIIECTBEHHBIMH, TEXHHYECKHMH W APYTrHMH
€CTCCTBCHHBIMU Haykamu, (uimocodueit, 3TUKOW, 3CTETUKOW W mpaBoM. Poib OwWonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Metopl TO3HAHMSI >KMBOW TNpUPOIbl (HAOMIOJEHHE, IKCIEPUMEHT, ONMCAHHUE, W3MEpPEHHE,
KJIacCU(UKAIUs, MOJISTHPOBAHHUE, CTATUCTHYECKAss 00paboTKa JTaHHBIX).

JdemoncTpaumnu:

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

Tabmuis! u cxembl: «MeTo bl MO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktueckas pabora Ne 1. «Mcnosp3oBaHue pas3dyHBIX METOAOB IMPU M3YYEHHUHU
OMOJIOTMYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3yueHus: Ouosoruu. OTiInyue KUBBIX CUCTEM OT
HEOpPraHW4YeCKOW MPUPOIbIL.

CpoiicTBa OHocHcTEM U UX pa3HOooOpasue. YPOBHU OpraHU3alluu OMOCHUCTEM: MOJIEKYISPHBIH,

KJI€TOYHBIM, TKaHEBHIM, OPraHU3MEHHBIMN, MOMYJIAILIMOHHO -BUI0BOM, 3KOCHCTEMHBIHN
(ObuoreoneHoTHYECKHIT), OHOChHEPHBIH.
JdemoHncTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHU3aIluH )KHBOM MPUPOIBD.

O6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMH4ecKHil COCTaB M CTPOCHUE KJIETKH.

XHWMHYECKUN COCTaB KIETKHM. XUMHYECKHE DJIEMEHTBHI: MAKPO3JIEMEHThbI, MHUKPOIJIEMEHTHI.
Bonia n MuHepanbHbI€ BelleCTBA.

OyHKIMU BOJBI U MUHEpAIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHUecKkoro 6anaHca.

benku. CocrtaB u ctpoeHue 6eIKOB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hesamenumbie u
3aMEHHMMbIE aMHUHOKHUCIOTH. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJEKYIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAs U YETBEPTHUHAS CTPYKTypa). XHUMHUYECKHUE CBOMCTBA OENKOB.
buonorndeckue GyHKIIMU OCIKOB.

@®epMeHThl — Ouosoruueckue karaiauzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. OTinuns pepMEHTOB OT HEOPraHHUUECKUX
KaTaJin3aTopOB.

YrneBoapl: MOHOcaxapubl (TUIIOKO3a, pubo3a M Je30Kkcupubo3a), nucaxapuiabl (caxaposa,
JIAKTO03a) U MOJINCaXapuabl (Kpaxmall, TIMKOTeH, LeJT0n03a). buonornueckue GyHKIMH YTIEBOIOB.

Jlunuael: Tpurnuuepuasl, gochomunuasl, crepouabl. ['nnpodunsHO-ruapodoOHBIE CBOKCTBA.
buonornueckue Qynxiuu nununoB. CpaBHEHHE YIIEBOJOB, OEIKOB W JIMIUIOB KaK HMCTOUYHUKOB
SHEPrUH.

Hyxneunnoseie kucinotsl: JJHK m PHK. HykneoTuabl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

[uTonorus — Hayka o kietke. Knerounas teopust — mpuMep B3auMoJIeHcTBUS uiel U (HakToB B
Hay4YHOM MO3HAaHWU. MeToabl U3y4EHUsI KIIETKH.

Knerka kak wnemoctHas jxuBas cuctema. OOmMe NpU3HAKU KIETOK: 3aMKHYTas HapyxXHas
MeMmOpana, mojekynsl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oenka.

Tumbr  kyeTok:  JykapuoThyeckas U mpokapuoTuueckas. (OcCoOEHHOCTH  CTPOCHHS
pOKapHoTHUeCKOW KieTkH. Knerounas crteHka Oaktepuil. CTpoeHHE >YKapUOTHUYECKOW KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.



[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJHMKOKAJIUKC, WX (YHKIUH.
[Tna3marnyeckass wmemOpana, e cBoiictBa u ¢yHkuuu. LluToruiasma u  e€  opraHouppl.
OnnomemOpannble opranounsl kinetku: OIIC, ammapar [ombmku, mmzocomsbl. IlomyaBTOHOMHBIE
OpraHou/ibl KJIETKH: MUTOXOHAPWHU, TacTuabl. [Ipoucxosk/ieHne MUTOXOHIPHUM M IUiacTul. Bumabl
wiactua. HememOpanHble OpraHou/ sl KIETKU: pUOOCOMBI, KIIETOYHBIN LEHTP, HEHTPHOIH, PECHUYKH,
KryTuku. OyHKIIMM OpraHouI0B KIeTku. BritoueHusl.

SAnpo — perynsatopHblii HeHTp kieTkd. CTpoeHue siapa: sjiepHas o0oJsiouka, KapHoIulazMma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. llIBann, M. llneitnen, P. Bupxos, Ix. Yorcon, @. Kpuk,
M. Vunkunce, P. @panxnun, K. M. bap.

Huarpammsl: «Pacnpenenenre XUMUYECKUX JIEMEHTOB B HEKUBOM Ipupoae», «Pacnpenenenne
XMUMHMUYECKUX 3JIEMEHTOB B KUBOI MPUPOJEN.

Tabmuis! u cxembl: «lleproauueckas Tabina XUMHYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BOJb», «buocunres Oenkay, «CtpoeHue mMoiekyiasl Oenkay, «CtpoeHue gpepMmenTtay, «HykienHoBsle
kuciotel. JIHK», «Ctpoenne moinekynsl AT®», «Ctpoenne sykapuoTHYeCKol KieTkn», «CTpoeHue
JKUBOTHOM KJIETKN», «CTpOEHHE pPACTUTENBHON KIETKH», «CTpOECHHE MPOKAPUOTHYECKOW KIIETKH,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIUIbD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJOBaHWE [UIsi TIPOBEACHHS HAOIIOICHUN,
W3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIPETIapaThl PaCTUTEIBHBIX, JKUBOTHBIX M OAKTEPUATTbHBIX KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaGoparopnas padota Ne 1. «M3yyeHne kataauTHUECKON aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMUJIa3bl WM KaTaiasbl)y.

JlaGopatopnast padota Ne 2. «/3yueHue CTpOCHHS KJIETOK PACTCHHM, )KUBOTHBIX M OaKTEpHid
01 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnapaTax U UX OMHCAHUEY.

Tema 4. /Ku3HeneATEJIbHOCTh KICTKH.

OOmeH BemiecTB, WU METaboIM3M. ACCUMWIAIMS (IIACTUYECKUNA OOMEH) M JTUCCUMUJISAIINS
(’HEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpoiiecca MeTaboam3Ma. Posik 3aKOHOB COXpaHEeHHsI
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Posib hepMeHTOB B 0OMEHE BEIIECTB
U TIPEBPAIICHUH SHEPTUH B KIIETKE.

@®orocunre3. CBeroBas u TeMmHOBas (a3bl ¢orocuHre3a. Peakuunm QorTocunresa.
DddexTuBHOCTL (oTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a I KU3HM Ha 3emiie. BiusHue ycroBuid
cpenbl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYIoIIe OaKkTepun. 3HaYeHNEe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIie.

DHepretudecknii oOMeH B KieTKe. PaciiernieHue BelecTB, BBIICICHHE M aKKyMYJIHpOBaHUE
SHEpPruM B KIETKE. DTambl SHEpreTudeckoro ooMena. ['mukonus. bpoxxenue u ero Buabl. KuciopoaHoe
OKHUCJIGHHe, WIU KieTouyHoe jpixanue. OxucnurenbHoe ¢ocopmiupoanue. IPGHEKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

Peakiun matpuunoro cunrtesa. I'eHetnueckas napopmanus u JJHK. Peanuzanums reneTrndecko it
uHpopmanuu B kietke. ['eHeTnueckuit koa U ero cBoicTBa. TpaHCKpHUMIMS — MATPUYHBIN CHHTE3
PHK. Tpancnsmuss — OuocuHTe3 Oenka. Otambel TpaHchsiuu. KoaupoBaHue aMUHOKHUCIOT. Poib
pubocom B OMocHHTE3€ Oernka.

Hexnerounsle ¢opmel xu3Hu — Bupychl. Mctopust oTkpsiTus BupycoB (. M. MBanoBckuil).
Oco0OeHHOCTH CTpOEHHS M >KU3HEHHOTO IWKIa BUpPycoB. bakrtepuodaru. bonesnu pacteHui,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBa€Mble BHpycaMH. Bupyc nmmyHonmedunurta venoBeka (BUY) —
Bo3Oymutens CIIMJla. OOpatHas TpaHCKpUNIUs, peBepTraza U uHTerpasa. I[Ipodumaktuka
pacmpocTpaHeHUs: BUPYCHBIX 3a001€BaHHIA.

JdemoHncTpaumnu:

IToptpetsl: H. K. Konbrios, /1. Y. UBanosckuii, K. A. Tumupsses.



Tabmumer u cxembl: «Tunbl mutanusy, «Meradoimsmy», «MUTOXOHAPUN», «IHEPTETUUCCKUI
oOmeny, «Xmopormnact», «@otocunres», «Ctpoerne JJHK», «Ctpoenne u (pyHKINOHHUPOBAHUE TEHAY,
«Cunre3 Oenka», «['enermueckuii xom», «Bupyce», «bakrepuodarny, «CTpoeHHE W KUIHCHHBIH
ki Bupyca CIIN/la, 6akrepuodaray, «Permmmkarnus JTHK».

O6opynosanwue: Mmoaenu-anumkanu «Y nsoenue JIHK u tpanckpunimsy, «buocunres 6emkay,
«CTpoeHue KIeTKn», Mojieib cTpykrypsl JJHK.

Tema 5. PazMHoOkeHHe U MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsrii 1wk, wiaM SKM3HEHHBIH [WKI Kietkn. MaTtepdaza u wmuros. IIpomeccsr,
nporekamomue B uHTepdasze. Permkanus — peakuus wmatpuuHoro cuHte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. JUIJIOUIHBIA U TallJIOUTHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatusl. LluTonornueckue 0CHOBBI Pa3MHOKEHUS U MHAUBUIYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetkn — murto3. Craguu mutosa. Ilporeccsl, mpoucxoasiiue Ha pa3HbIX CTAIUSIX
MHTO3a. BroJIOrnyeckuii CMbICII MUTO3a.

[Tporpammupyemas TOeIb KIETKH — aromnTo3.

@®opMBl pa3MHOXKEHHUSI OPTaHHU3MOB: Oecrojioe M MosioBoe. Bujpl Gecrnoioro pasMHOMKEHUS:
JieIeHue HaJBOE, IIOYKOBAHUME OJHO- U MHOIOKJIETOYHBIX, CHOpPOOOpa30BaHME, BETe€TaTUBHOE
pa3MHoO)xeHHe. VICKyCcCTBEHHOE KIIOHHPOBAHNE OPraHU3MOB, €r0 3HaYEHUE IS CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOIOrO.

Meiioz. Craguu meiio3a. [Iporeccsl, mpoucxoasimme Ha CTaausIX Meio3a. [loBeaenre xpomocom
B Meio3e. KpoccuHrosep. bruosnorndeckuii CMbICI M 3HAY€HHE MeH03a.

'amerorenes — mporecc 00pa3oBaHMs MMOJIOBBIX KJIETOK Y JKUBOTHBIX. lloJjioBble jkenesbl:
CEMEHHUKH ¥ sudHUKH. OOpa3oBaHHME W Pa3BUTHE TIOJOBBIX KJIETOK — TraMeT (CrepMaTo3oui,
SHIIeKIIeTKa) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHHUS SHULEKIETOK U CIIEpMaTO30UI0B.
OmnonotBopenue. [TapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBLHOE pa3BUTHE (AMOpHOTreHe3). DTambl
SMOpPHOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX >KMBOTHBIX: ApPOOJEHHE, TracTpy/sius, OpPTraHOTEHE3.
[TocTaomOproHanbHOE pa3BuUTHE. THUMBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MpPSAMOE, HEMpsIMoe
(mmurHOYHOE). BnumsHWME cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIMOCOOHBIE BBI3HIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u paszButne pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHHU, CTaJUuU
pa3BUTHSL.

JdemoncTpaumnu:

Tabmuupl u cxembl: «DOpPMBI Pa3sMHOXKEHHUS OPraHuU3MOBY», «JIBOWHOE OIJIOJOTBOPEHUE Y
LBETKOBBIX pacTeHUil», «BereraruBHOe pa3MHOXKEHHE pacTeHUil», «JlemeHue KIeTKu OakTepHii»,
«CTpoeHue MoJIOBBIX KIETOK», «CTpoeHue XxpoMocoMbly, «Kietounsiii nukny, «Pemmukanus JJHK»,
«Muros», «Meios», «lIpsmoe u Henpsmoe paszButue», «l'ameTroreHes y MIEKONUTAOMIUX U
yesnoBeka», «OCHOBHbIE CTaJIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKON, MUKpompenapatsel «CrnepMaro3ouibl — MIIEKOIUTAIOIIETOY,
«Siueknerka miekonurawomero», «KapuoknHes B KIETKax KOpELIKa JIyKa», MarHUTHas MOJENb-
anruikanus «Jlenenue kinetkw», moaens JJHK, monens MetadazHoi XpOMOCOMBI.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «Habmromenue mMuTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOIPENapaTax».

JlaboparopHas pabota Ne 4. «M3ydeHHe CTPOECHHSI TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTh OPraHNU3MOB.

[Ipenmer u 3agauu reHeTuku. Mcropus pa3BuTHs TeHeTUKU. POJIb IUTONOTUH U SMOPUOTIOTUH B
CTaHOBIIEHUHU T€HETUKU. BKiIa pOoCCUNCKHUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. METO/bI
TeHETUKH (THOPUIONOTUYECKHUM, IIMTOTEHETUYECKUM, MOJEKYIsIpHO-TeHeThudeckuit). OCHOBHBIE
TreHEeTUYEeCKUE MOHATUA. [ 'eHeTrnuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpelMBaHU.

3aKOHOMEPHOCTH HacleOBaHUs MPU3HAKOB, ycTaHOBIeHHBbIE [. MeHnnenem. MoHoruOpumHoe



CKpelIBaHue. 3aKOH eIuHooOpas3ust THOPHIOB IMEpBOro mNokojeHus. [IpaBuio JOMUHHpPOBAHUS.
3aKoH pacIieryieHus Ipu3HaKkoB. ['nnore3a uncrotel ramer. [lonHoE 1 HEMOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe  CKpeulMBaHME.  3aKOH  HE3aBHCHMOTO  HACIEeIOBAaHMA  IPU3HAKOB.
[{uToreHeTH4YeCKHEe OCHOBBI JAWTHOPUTHOTO CKPEUIMBaHUSA. AHAIH3UPYIOIIEe CKPEIIMBAaHHUE.
Hcnosp30BaHne aHAJIM3UPYIOLIETO CKPELIMBAHUS JUIs ONIPEAETICHUS T€HOTUIIA OCOOU.

CueruieHHOE HacienoBaHue mpusHakoB. Pabora T. MopraHa mo CHEmIEHHOMY HAaCJIeIOBAHUIO
reHoB. Hapylienue crerienys reHoB B pe3yibTaTe KPOCCUHIOBEpPA.

XPpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTnYeCKne KapThl.

I'enetuka mnoma. XpOMOCOMHOE OINpeleNeHue IoJja. AyTroCOMbBI U IIOJIOBBIE XPOMOCOMBI.
I'omoramerHsle U reTeporameTHble Opranu3Mbl. HacnenoBanue nprus3HaKoB, CHEIIEHHBIX C TIOJIOM.

N3menunBocTh. Buabpl M3MEHUMBOCTH: HEHACIIEJICTBEHHAs] W HACIEACTBEHHas. Poyb cpenbl B
HEHACNIEACTBEHHOW  W3MEHYMBOCTHU.  XapaKTePUCTUKA  MOJIU(DUKAIIMOHHOM  HM3MEHYUBOCTH.
Baprnanmonsslii psnx u BapuanvoHHas Kpuas. Hopma peaknuum npusHaka. KonmdecTBeHHbBIE M
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakinu. CBoCTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacneacrBennas, wiuM TEeHOTHUNUYECKAas, W3MEHUYMBOCTh. KOMOWHATHMBHAs W3MEHYUBOCTD.
Meii03 1 1oJI0OBOH IpoIlecC — OCHOBAa KOMOMHATUBHON M3MEHUMBOCTH. MyTallMOHHas U3MEHYUBOCTb.
Knaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBbIE. YacToTa M NPUYUHBI MYTaIlHil.
Myrarensnble (pakToppl. 3aKOH TOMOJIOTHMYECKHUX pPSJOB B HacjiencTBeHHoM u3aMenunBoctu H. U.
Baswuiosa.

BresgepHas HacIeCTBEHHOCTh U N3MEHYHBOCTb.

I'enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TEHETUKM 4YEJIOBEKa:
Te€HEATOTHYECKUN, OJTM3HEIIOBBIN, IIUTOTEHETHIECKUH, OMOXUMHYECKHUH, MOJIEKYISIPHO -T€HETUYECKUMN.
CoBpeMeHHOE ONpeeIeHNe IeHOTUIA: TOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHHE, B TOM
guciae ¢ nomomneio II[[P-amanm3a. HacnencrBeHHble 3a0ojieBaHUs dYejOBeKa: T'CHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW MpPEeapacloyioKeHHOCThIO, XpPOMOCOMHBIE 0oje3Hu. CoMaThyecKkue H
reHepaTuBHble MyTauuu. CTBOJIOBbIE KJIETKU. [IpuHLUMIIBI 370poBOro obpasa *KU3HU, JAUArHOCTHUKH,
NpOoQUIAKTUKY M JICYEHUS TEeHETHYEeCKHX Ooyie3Hed. MeauKo-reHeTHYecKkoe KOHCYJIbTUPOBAHUE.
3HaueHue MEIUIIMHCKOW TEeHEeTUKHW B TMPEJOTBPAIICHWH U JIEYEHHMM TE€HETHYECKHUX 3a00JieBaHUi
YEJI0BEKa.

JdemoncTpaumnu:

[Toptpersr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukoB, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabnuis! u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €r0 [IUTOTC€HETHYECKasi OCHOBaY, «3aKOH
pacilleryieHus] U ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurubpumaHoe
ckpemuBanue»,  «lluromormyeckre  OCHOBBI  IUTHOPUAHOTO  CKpelIMBaHUsA»,  «Meho3y,
«B3aumoielicTBUE ajuIeNIbHBIX T'€HOB», «l'€HeTHuecKue KapThl pacTEHUM, KUBOTHBIX U YEJIOBEKa»,
«'eHeTuka nona», «3aKOHOMEPHOCTH HACIEAOBaHMs, CUEIUIEHHOTO C MOJoM», «KapuoTusel yenoBeka
U ’KUBOTHBIX», «Buabl u3aMeHunBoCcTH», «MomudukannoHHas N3MEHIUBOCThY, «HacnenoBanue pesyc-
bakropay, «'eHeTHka rpymn KpoBu», «MyTallMOHHAS U3MEHYHUBOCTD).

Ob6opynoBanue:  mojenu-amuMkanun — «MoHoOruOpuaHOe  ckpemuBaHue», «HemomHoe
JOMHHUpOBaHHe», «JlurubpuaHoe ckpemuBanue», «llepekpéct XpoMOocOM», MHKPOCKON U
MuKpomnpenapat «/Ipo3odunay (Hopma, myTanu GopMbI KPbUIBEB U OKpAcKH Tema), repbapuii «I opox
IIOCEBHOMY.

JlabopaTopHbie H IPaKTHYeCKHE PadOThI:

JlaboparopHass pabora Ne 5. «M3ydyeHue pe3ynbTaToOB MOHOTHOPUAHOTO U JUTHOPHIHOTO
CKpEeIIMBaHUS Y IPO30(UITBl HA TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHass pabota Ne 6. «M3ydeHue Moau(pUKANMOHHOW HW3MEHYMBOCTH, IMOCTPOCHHE
BApUALIMOHHOTO psifia U BapUAllMOHHOW KPUBOWY.

JIaboparopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30¢uiibl Ha TOTOBBIX MUKpOTIpENnapaTaxy.

[TpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuusi Kak Hayka M MpOIECC. 3apoKJACHHE CENeKIMH U JoMmectukanus. Yuenue H. .
BaBuioBa 0 TIeHTpax MPOUCXOXKIEHHS W MHOTooOpasusi KyIbTYpHBIX pacTteHuil. LleHTpsl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, LITAMM.

CoBpeMeHHbIE METOJAbl CeNeKIUH. MacCcoBbId U WHAMBUAYaJbHBIH OTOOpPHI B CEJIEKIUU
pacteHuil u XUBOTHBIX. OlEHKa 3KcTepbepa. BIM3KOPOJCTBEHHOE CKpEIIMBAHWE — HHOPUIMHT.
Uucras nuaus. CkpeliuBaHWe YUCTBIX JMHMHA. 'eteposuc, winm rubpuaHas cuna. HepojcTBeHHoe
cKpeuuBanue — ayropuauar. OtnanénHas rudpuau3anys u e€ ycnexu. VICKycCTBeHHBIH MyTareHes u
MIOJIy4Y€HUE MOJUIUIOUA0B. JIOCTHXKEHUS CENEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorust Kak oOTpacib HPOU3BOJCTBA. ['€HHas uWHXKEHepus. OTambl CO3AAHUS
pexomOunanTHor JIHK u Tpancrennsix opranu3zmos. Kierounas nxxenepus. Kiietounsie KyabTyphl.
MuxkpoxkioHanbHOE pa3MHOXKEHHE pacTeHuil. Knonuposanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U dTHYeckue npodiemsl. MO — renernuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JleMoOHCTpanuu:

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

Tabnuis! u cxemsl: kapTa «LIeHTpbl IPOUCX0XKAEHUS U MHOTOOOpa3us KyJIbTYPHBIX PaCTEHHID,
«[Topoapl JOMalIHUX KHUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHuil», «OTnanéHHas rudopuau3aiusy,
«Pabotel akagemuka M. @. MBaHoBay, «llomummonnusa», «O0bEeKTEl OMOTEeXHOJIOrnmy, «KiaeTouHnie
KYJIBTYpPBI ¥ KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU IJI0JI0OB M KOPHEIUIOAOB TUKUX GOPM U KyJIbTYpPHBIX COPTOB pacTEHHIA,
rep6apuii «CelbCKOX035HCTBEHHBIE PACTEHUSY.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJABI W JOCTHUIKEHHS CEJNEKIMH pPACTEHUHW U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOMUCHBITATENbHBIM YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KIJACC

Tema 1. IBoTrOLIMOHHASA OMOJIOTHS.

[IpenmoceuTkn BOZHUKHOBEHUS IBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOPHs M €€ MECTO B
onosiornu. BrusiHIE SBOTIOIMOHHON TEOPUU HA Pa3BUTHE OUOJIOTUU H APYTHX HAYK.

CeujerenbcTBa 3BONIONMU. [laleOHTONIOTHYECKUE: TTOCIIEIOBATEILHOCTh TIOSBJICHUS BHJIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, TepexoaHbie (opMmbl. bruoreorpaduyeckue: CXOJCTBO M pa3iHule
(dayH u GI0p MaTEepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA W Pa3jMuusi SMOPHOHOB pa3HBIX BHJOB MO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHbBIC, aHAJIOTHYHBIC, PyTUMEHTAPHBIC OPraHbl, aTaBU3MBbI.
MonekynsipHO-OMOXUMUYECKHAE:  CXOJCTBO  MEXaHU3MOB  HACJICACTBEHHOCTH U OCHOBHBIX
MeTabOJIMIECKUX MYTEH Y BCEX OPTaHU3MOB.

Opomonmonnas teopust Y. Jlapsuna. [Ipennocbuiki BOZHUKHOBEHUS TapBUHU3MA. JIBIOKyIHe
CHJIBI 3BOJIIOIIMU BUJOB 10 JlapBuHY (M30BITOYHOE PAa3MHOXKEHHUE NMPH OTPAHMYCHHOCTH PECYpPCOB,
HeoTpeIesIEHHas K3MEHYMBOCTh, OOpb0a 3a CyIeCTBOBAaHUE, ECTECTBEHHBIN O0TOOP).

Cunrernueckas Teopust sBoonun (CTD) u €€ 0OCHOBHBIE MOTOKEHHUS.

MuxkposBosrorus. [lomysius kak equHUIa BUAa U 9BOTIOIUH.

JBuxymue cuibl (dakTopbl) SBOJIONUH BUIOB B MpHUpoae. MyTallMOHHBIA Mpolecc U
KOMOWHATHBHAs U3MEHYUBOCTh. [lomysIIMOHHbBIE BOJIHBI U Apeiid reHoB. M3omdius u Murpanus.

EctectBenHbIit 0TOOp — HampaBisromui hakTop BoIOIHUHA. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucoco6aeHHOCTh OPraHU3MOB Kak pe3ylbTaT SBOMIONHH. [Ipumepbl mpucmnocoOieHuil y
Opranu3MoB. ApoMOP(O3bl U UIUOATATITAIIHH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbie (OpPMBI  BHA00Opa30BaHMUS:



reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoosBomtorus.  Popmbl  3BOMIOLMU:  (UIETHYECKAs, TUBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxxaeHre OT Hecleuualn3upoBaHHBIX HpeakoB. IIporpeccupyromas cnenuanin3anus.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mromiep, A. H. Ceseprios.

Tabmuuer u cxembl: «Pa3BuTHE OpPraHMYECKOro Mupa Ha 3emiiey, «3apOoJbIIId MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMmbl O0OprOBI 3a cymiecTBOoBaHHE», «ECTeCTBEHHBIH OTOODPY,
«MHoroo0Opa3ue copToB pacTteHui», «MHorooOpa3sue TMopojJ KUBOTHBIX», «llomymsauuny,
«MyTalMoHHas HM3MEHYHUBOCTBHY, «ApoMopdosby, «auoaganrauumn», «OOmas aereHepaunus»,
«/IBmxymme cuibl 3Bomtonuny, «Kapra-cxema mapmipyra nyremectsuss Y. Jlapsuna», «bopnba 3a
cyuiecrBoBanue», «lIpucnocobieHHOCTh oOpraHuzMoBy, «l'eorpaguueckoe BuA00Opa3oBaHUEY,
«DKOJIOTHYECKOE BU1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3jIMYHBIMH THUIIAMU OKpAacKH, HAaOOp IIOJOB U
ceMsiH, KoJutekius «[IpuMepsl 3allMTHBIX NPUCIOCOONIEHUH Y >KMBOTHBIX», MoOJAeNb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHas MoJienb «CTpOeHKE TOJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, KouieKuus «PopMbl COXPaHHOCTH UCKOTAEMbIX )KMBOTHBIX U
pactenuit», wmojenp ammukanus «[lepekpéct xpomocom», BiaxkHble Tnpemnaparbl «Pa3ButHe
Hacekomoro», «Pa3BuTue msrymku», Mukpompenapar «Jlpo3zoduna» (Hopma, MyTrauuud (Hopmbl
KpPBUTHEB U OKPACKH TENa).

JlaGopaTopHble M MpaKTH4YecKue padoThbi:

JlabopaTtopHnas padora Ne 1. «CpaBHEeHHE BHAOB 110 MOP(POIOTUIECKOMY KPUTEPUIOY.

JlabopaTtopnas padora Ne 2. «Onucanue mpuUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHbIe TPEJCTABICHUS O 3aPOXKACHUHU KU3HU. HayuHble rumoTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emJyie: abuoreHe3 W MaHcIepMus. XUMHUYECKas IBOJIOIMSA. AOHMOTEHHBI CHHTE3 OPraHUYECKUX
BEIIECTB M3 HEOPraHMYeCKUX. OKCIEPUMEHTAIbHOE TMOATBEPKIACHUE XUMUYECKON HBOJIIOIMU.
Hauanpabie sTanel Ouonorudeckoit spomonun. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBeHHE MpoTokieTku. [lepBeie kieTku U ux sBomonus. DopmupoBaHue
OCHOBHBIX TPYIII dKUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paM u nepuoaam. Karapxei. Apxelickas u mpoTepo30icKas 3pbl.
[laneo3olickas spa M e mepuoAbl: KEMOPHICKHI, OPIOBUKCKHM, CHIypHUICKUHN, JAEBOHCKHIA,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Me3o3oiickas 3pa U e€ epuoibl: TPHACOBBIH, FOPCKUI, MEIOBOIA.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbI, HEOr€HOBbBIN, AaHTPOIIOTCHOBBIH.

XapakTepucTuKa KiIMMaTa M Te0JOrMYecKux mnpoueccoB. OCHOBHBIE 3Tallbl  3BOJIIOLUH
PaCTUTENHHOTO M KUBOTHOTO MHpa. ApomMopho3bl Y pacTeHuil U KUBOTHBIX. [losiBIeHHe, paciBeT U
BBIMHUPAHUE TPYMI )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOTO MHpa KakK OTpakeHUE 3BOMIOLUH. OCHOBHBIE CHUCTEMATHYECKHE
TPYIIBl OPraHU3MOB.

DBOJIIOIMS YesloBeKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue mpecTaBICHUN O MPOUCXOXKICHUN
gyenoBeka. Meroasl u3ydeHus aHTponoreHe3a. CXOACTBa W pPa3IMyUsl 4YEJIOBEKa M KUBOTHBIX.
CucremaTueckoe NOoJIOKEHUE YEI0BEKa.



JBkymiie cuiisl (pakTopsl) aHTpororeHe3a. HacinencTBeHHass HK3MEHUMBOCTh U €CTECTBEHHBIN
ot60p. OOIIECTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN TPY/a, MBIIUICHUE, PEYb.

OcHOBHBIE CTaU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymensblil, YenoBek
npsaMoxo i, Yenosek HeanaepranbCkui, Yenosek pasyMHbld. HaxoIKu MCKOIAeMBIX OCTATKOB,
BpeMsl CYIIECTBOBaHMUsI, 00JIaCTh pacrpocTpaHeHusi, 00bEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIbIIIME pachkl: €BpoINeouHasi (€Bpaswiickas), Herpo-
aBCTpaJIONIHAsA (3xBaTOpHaIbHAA), MOHTOJIOHMTHAS (a3maTcKo-aMepUKaHCKas). Yeptel
MPUCTIOCOOJICHHOCTH TPEICTABUTENICH YeJIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBaHHA. EIWHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupr u cxembl: «Bo3HukHoBeHne CoOMHEYHOM cuUCTeMbl», «Pa3BUTHE OpPraHUYECKOTO
Mupa», «PactutenbHas kieTkay, «KuBoTHas kinetka», «[IpokapuoTnueckas kierka», «CoBpeMeHHas
CHUCTEMa OpraHuyeckoro wmupa», «CpaBHEHHME aHATOMHUYECKUX UEpPT CTPOCHMS YeJIoBeKa U
4eJl0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecCTa IaJ€OHTOJIOTUYECKMX HAaxXOJOK IPEJIKOB
COBPEMEHHOTO YeJIOBEKa», «/[peBHeimue moan», «peBHue moan», «llepBbie COBpeMEHHBIE THOANY,
«YenoBeueckue pacoi».

O6opynoBanue: My «lIpoucxoxaenne  4emoBeka»  (OIOCTBI  aBCTPAIOTIUTEKA,
MUTEKaHTPOIla, HeaHAepTaliblla, KPOMaHbOHIIA), CJIENIKM WIA H300paKeHUs KaMEHHBIX OpyIui
MEePBOOBITHOTO YeJOBEKa (KaMHHU-YOIIEphl, pyomsa, ckpebia), TEOXpOHOJOTHYecKas Tabiuia,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KMBOTHBIX U PaCTEHUII.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

[Tpaktuueckass padora Ne 1. «l3ydyeHuwe HCKOMAaeMBIX OCTATKOB PACTCHUN W >KHUBOTHBIX B
KOJUTEKIIHSIX).

OKCKypcHsi «DBOJIOIUSA OPraHUYeCKOro Mupa Ha 3emsie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeIUECKHI My3ei).

Tema 3. Opranusmbl U OKpY:KaOLas cpeaa.

DKoJIoTUsl Kak Hayka. 3aJaud W paslieibl dKOJOTUU. MeToAbl SKOJOTUYECKHX HCCIEIOBAHMIM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YelTOBEKa.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/YyILIHAs, MOYBEHHAS,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropol. Kiaccupukanus oskomornyeckux GakTopoB: abHOTHYECKHE,
OMoTHYeCKHE U aHTpoIoreHHsIe. JlelicTBre sK0I0rndeckix (PakKTOpOB Ha OPTaHU3MBI.

Abuotuueckue (hakTopbl: CBET, TeMIepaTypa, BiakHocTh. DoTonepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JIHCTBUIO aOHMOTHYEeCKNX (haKTOPOB. bruosornueckue puTMel.

buotnueckue ¢akropbl. Buapl OMOTHYECKUX B3aWMOACWUCTBUIA: KOHKYPEHIIMS, XUITHHYECTBO,
cum6buo3 u ero ¢opmel. Ilapasutusm, koomepaius, MyTyalu3M, KOMMEHCATU3M (KBapTUPAHCTBO,
HaxJIEOHNUYECTBO). AMEHcalIu3M, HEUTpanu3M. 3HaueHUe OHOTHYECKHX B3aUMOJACUCTBUN IS
CYIIECTBOBAHMSI OPIraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTEpPUCTHKKW  momyiasiuuu. OCHOBHBIE  MOKa3aTeld  MNOMYJSIUU:
YUCJIEHHOCTb, MIIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpAlUs. J(MHaMHKa YMCIEHHOCTH
MOMYJISALMK U €€ PErysiusl.

JdeMoHcTpanum:

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

Tabmumer u cxemsl: kapta «lIpupomnbie 30HBI 3emmm», «Cpensl OOMTaHHS OPTaHH3MOBY,
«Dotonepuoauszmy», «llomymsumy, «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU MOMYISALNUNA HHPY30PHH-



Tyenskny, «[lumessie nenm.

JlaGopaTopHble H MPAKTHYECKHE PA0OTHI:

Jlaboparopuass pabora Ne 3. «Mopdosornueckue OCOOCHHOCTH PACTEHUM W3 pPa3HBIX MECT
oOUTaHUSD).

JIaGopatopHnas padota Ne 4. «BnusiHuE cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTaeckast padorta Ne 2. «[1oc4€T MIOTHOCTH MOMYJISIIHA PAa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1ecTBa U IK0JIOrHYeCKHE CHCTEMBI.

Coo0miecTBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHMOIICHO3a: BHJIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nmumieBast). Buabl-nomuHanTel. CBsi3u B OHOIICHO3E.

OKkonorndeckue CcHUCTeMbl (9KocucteMbl). [loHsTne 00 »dKocucTeMe M OHMOTEOLEHO3e.
OyHKIMOHATBHBIE KOMIOHEHTBI SKOCHUCTEMBI: MPOIYIICHTHI, KOHCYMEHTBI, PeayleHThl. KpyroBopor
BEIIECTB U MOTOK DHEPTUU B dKOocHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCHCTEMBI. [IuieBpie
uenu u cetd. OCHOBHbIE T[IOKa3aTelu »BSKOCUCTEMBbI: Ouomacca, NPOAYKIUS. OKOJIOTHMUYECKHE
NUpaMHIbl: TPOAYKLUHH, YHUCIEHHOCTH, Ouomaccel. (CBoilcTBa 3KOCHCTEM: YCTOMYMBOCTD,
camoperyisnus, pazpurue. Cykieccusl.

[IpuponHble 3KOCHCTEMBI. OJKOCHCTEMBI 03€p M pEeK. OKOCUCTEMa XBOWHOTO WIH
[IMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE DKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOAIKOCHCTEMBI. buomornmdyeckoe w
XO3S1CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHooOpazue kak ¢dakTop ycToWunmBOCTH HKOcucTeM. CoOXpaHeHHE OHOJOTUYECKOTO
pazHooOpa3us Ha 3emiie.

VYyenue B. U. Bepuanackoro o 6uocdepe. I'panuiipr, coctaB u crpykrypa ouochepsr. XKusoe
BemecTBo U ero pynkuuu. OcodeHHOCTH Onochepsl Kak rio0anbHOM 3KOCHCTeMBbl. JIMHAMUYecKoe
paBHOBecHE B 00paTHast CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB U OHOTCOXMMHYECKHE IHUKJIBI JJIeMEHTOB (yryiepona, as3ora).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocdepe 3emin. AHTPONOTeHHbIE M3MEHEHHS B Ouocdepe. ['nmobambHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBanue npupoAbl U dYenoBeuecTBa. CoxpaHeHHe OHOpa3HOOOpaszusi Kak OCHOBA
ycroiunBocti Ouocdepbl. OCHOBa palMoOHAIBHOIO YIPABICHUS HPUPOJHBIMH pecypcaMud U HX
ucnoJib30Banue. JloCTHKeHus: OMOJIOTHH U OXPaHa MPUPO/IbI.

JdemoncTpaumnu:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumper u cxembl: «[lumeBbie nenw», «buoneHo3: coctaB U cTpykTypa», «lIpuponnsie
coobmecTBay, «Llenu nutanusy», «Konoruyeckas nupamuaay, «buocdepa u yenoBek», «Ixocucrema
IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOMHOIO Jjeca», «buoleHo3 BoAoéMay, «ATpOILEHO3Y,
«[IpumepHbIE aHTPOMOTeHHBIE BO3JCUCTBUSA HA MPUPOIY», «BaxHelline HMCTOYHUKU 3arps3HEHUs
BO3JlyXa M TPYHTOBBIX Bom», «[louBa — BakHelmiass cocraBmusitomas Ouocdeprl», «DakToOpsl
nerpananuu mousy, «l[lapHukoBbiit 3ddexT», «DakTOpsl pagOaKTHBHOTO 3arps3HEHUs Ouochepbl,
«O0mmas cTpykrypa Ouocdeps», «PacmpocTpanenue >xu3HU B Ouocdepe», «O30HOBBIA 3SKpaH
o6uocheps», «KpyroBoport yriepona B 6uocepe», «KpyroBopot a3ora B mpupoae».

Ob6opynoBanue: Mojenb-aniuinkanus «Tumuunbie OHOLIEHO3BD», repbapuii «PacTUTenbHBIE
cooOmiecTBay, kouekuu «buoiieHo3y», «BpenuTen BaKHEHIINX CENbCKOXO3SICTBEHHBIX KYIBTYpPY,
repOapuu U KOJIJIEKIIMU PACTEHUN U KUBOTHBIX, PUHAJIEKAIINE K PA3HBIM 3KOJOTHYECKHM TPYIaM
onHoro Buaa, Kpacuas kaura Poccuiickoit @enepannu, n300pakeHUsI OXpaHsIEeMbIX BUIOB PACTEHUHN U
KUBOTHBIX.






IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIIET'O OEPA3OBAHUSA (BA30BBIIl YPOBEHbD)

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 Mpeamera «bHOJOTHS» BBIACICHBI
CJIEIYIOIIME COCTABJISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHMCKON IpakIaHCKOW MICHTUYHOCTU —
TFOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEJIbHOCTH U CAMOOINPEAEICHUI0, HaJUMuue MOTHBAIMHU K
00y4eHHI0 OMOJIOTHH, LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHH JTHMYHOCTH 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, HaIW4Hhe SKOJIOIMYECKOIo
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
COOUOKYJIBbTYPHBIMHU, HCTOPUYCCKUMHU W JYXOBHO-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 W IIPaBOIIOPANKY, YEIOBEKY Tpyda U CTaplieMy IIOKOJIEHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<H0r0 OTHOIICHUA K KYJIbTYPHOMY HACJICIUIO W TpaaUuLIUAM MHOTI'OHAIIMOHAJIBHOTO
Hapoja Poccuiickoit denepannu, IpuUpoJIe U OKPYKaIOIIEH cpee.

JIn4HOCTHBIE PpE3yJabTaThl OCBOCHUSA y4eOHOTO mpenMera «buONOTHsS» MOKHBI OTpPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaIOIMXCS PYKOBOACTBOBATHCSA C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIINEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OPHCHTAIIMH, TMO3UTUBHBIX BHYTPECHHUX YOESXKICHHH,
COOTBETCTBYIOIIUX TPAJAWLMUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIecTBa, pacUIMpeHUEe >KU3HEHHOTO
OTbITAa W ONBITA JIEATEIHHOCTH B MPOIECCE PEaTu3al[Mid OCHOBHBIX HANpaBiICHHH BOCHHUTATEIbHON
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakaaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIUU O00YYaIOUIErocss KaKk akKTUBHOTO U OTBETCTBEHHOIO
YJieHa POCCUICKOTO O0IIEeCTBA;

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

TOTOBHOCTb K COBMECTHOM TBOPYECKON MAEATEIbHOCTH MPU CO3JAHUM Y4YEOHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHBIX 3a/1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpENesITh COOCTBEHHYIO MO3UIIMIO N0 OTHOIICHUIO K SBICHUSIM COBPEMEHHOMN
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO B3aMMOJCHCTBUS
JOJIeH ¢ pa3HbIMH YOeXKACHUSAMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIMAIbHBIM MOJIOKECHH EM;

FOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUS  Y4EOHBIX,
MO3HABATEIbHBIX U HCCIEA0BATENbCKUX 3aJ[au, YBXKUTEIBHOTO OTHOIIEHHUS K MHEHHUIO ONIOHEHTOB
MIpH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM I€ATENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:

cOpPMUPOBAHHOCTh POCCUHCKOM TpakJIaHCKOW HWACHTUYHOCTH, MATPUOTH3MA, YBKEHHUSA K
CBOEMY Hapo]ly, 4YyBCTBA OTBETCTBEHHOCTH Iepea PonuHOM, ropaocTtu 3a cBoM Kpail, cBoto Poauny,
CBOMU $13bIK U KYJBTYPY, IPOILIOE U HACTOSILIIEE 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 3HaYeHUsI OMOJIOTUM B TMO3HAHWW 3aKOHOB MPHUPOJBI, B KU3HU YEIOBEKA U COBPEMEHHOTO
00I111eCTBA;

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



ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOTO HAPOAA;

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 YCTOMYUBOTO OYAyILEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM DPOIMUTENSM, CO3JAaHUIO CEMbHU HAa OCHOBE OCO3HAHHOIO
MPUHATUSA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULUAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOUas SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
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) ¢usuveckoro BocnuTanusi, GOPMHUPOBAHUS KYJIbTYPbI 310POBbSl M IMOIHOHAJIBLHOIO
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€pEXHOT0, OTBETCTBEHHOTO M KOMITIETEHTHOTO 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 TIOCJICJICTBUM W HEMPUITHS BPEAHBIX TMPUBBIYEK (YIIOTPEOIICHUS] aJIKOTOJIS,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOM JESITENbHOCTH TEXHOJIOTMYECKON M COLMAIbHOW HANpaBiICHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTB;

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 MIPOTSHKEHUH BCEH KU3HU;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

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

MOBBIIICHUE YPOBHS OSKOJOTMYECKON KyJIbTYpbl: MPUOOpPETeHHE ONbITa IUIAHWPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MOXHBIX IOCJIEICTBUI 7151 OKpY>KaIoLIeil cpeapl;

OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMMyTei UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble MPU W3YYCHUHM OUOJIOTHH 3HAHWS M YMEHUS MpU
peuieHnyd MpoOseM, CBSI3aHHBIX C PAlMOHATBHBIM MPUPOJOIOIB30BAHUEM (COOTIOCHUE TMPaBUI
MOBEICHUS B MPUPOJIC, HAMPABICHHBIX HA COXpPaHEHHE PAaBHOBECHS B HKOCHCTEMax, OXpaHy BHUJIOB,
IKOCHUCTeM, Onochepsl);

aKTUBHOE HEMpUATHE ACWCTBUA, MPUHOCAIIUX BpEI OKPYKAOIIEH MPUPOTHON Cpene, yMEeHUe
MPOTHO3UPOBATh HEONATOMPHUATHBIE IKOJOTUYECKHE TMOCIEACTBUS TMPEANPUHUMAEMBIX JCUCTBUU U
MpeIoTBPAIATh HX;

HaJIM4Yue Pa3BUTOTO HKOJOTUYECKOTO  MBIIUICHUS, OSKOJOTHYECKOH KyIbTypbl, OIBITa
JEeSITENEHOCTH DKOJIOTUYECKOM HAIIPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSA UMY B TIO3HABATENHHOM,
KOMMYHHKATHBHOM U COLIMANLHON MPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOW AEATeIbHOCTH
AKOJIOTHUECKO HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHOH MPaKTUKK, OCHOBAHHOTO Ha AMAJNIOTe KYJAbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYILTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W UYUTATENbCKOW KYABTYphl KaK CpPEICTBa B3aUMOJCHUCTBUSA



MEXAY JIFOJIbMU U NIO3HAHMSI MUPA;

NMOHMMaHWe crerudpukn OMONOTHM Kak HayKd, OCO3HaHUS e€ poiau B (HOPMHUPOBAHUU
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 JUISI 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 olecrneueHus mepexoja K YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY
MCTIOJIb30BAHUIO TIPUPOIAHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHHM OMOJIOTMYECKUX 3HAHUW B LEJISAX IMOBBIIIEHUS OO0IIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTh (QyHKUIMOHAJIBHOM
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 IOPOUCXOJAIIMX B HEM M3MEHEHHUH, yMEHME JenaTh 0OOCHOBAaHHBIE 3aKJIIOYEHHUS 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, TOTOBHOCTh OCYHIECTBIISITH 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 COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3yibTaThl OCBOEHHUS ydyeOHOro mpenmera «buosjorusy» BKIIOYAIOT:
3HauyuMble  JUIsI  (QOPMHUPOBAHHUS  MHPOBO33PEHUS  OOYYaIOMIUXCS  MEXIUCHUIUITMHAPHBIC
(MexTmpeaMeTHbIE) OO0lIeHAyYHbIE MOHATHUS, OTpPaKaIOL[Me LEJIOCTHOCTh HayuyHOM KapTHHBI MUpPA U
crenu(puKy METOJ0B TMO3HAHMS, HCIOJb3YeMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEpPTus,
SIBJICHUE, TPOIIeCC, CUCTeMa, HAyYHbIM (DaKkT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
uccaeoBaHue, HAOMIOEHWE, H3MEpPEHHE, OJKCIEPUMEHT W JPYruX), YHHBEPCAJIbHBIC YdeOHBIC
neicTBus (mo3HaBaTellbHbIe, KOMMYHUKAaTUBHBIC, PErYISITUBHBIE), obecrieunBatoniie GopMUpoBaHue
(GYHKIIMOHATBHOM TPAaMOTHOCTHM U COLMAJIbHOM KOMIIETEHLUMH OOY4YalolIUXCs, CIHOCOOHOCTh
oOyyaronuxcs HCIOJIb30BaTh OCBOCHHBIE MEKIUCIHUILUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHHUS H
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS B M0O3HABATEIBHON U COLMAIBHOMN MPAKTUKE.

MertanpeaMeTHbIe pe3ylbTaThl OCBOEHUS MPOTPaMMbl CPETHEr0 00IIero o0pa3oBaHus JIOJKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ACHCTBHUS:

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

WCIIOJb30BaTh TPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAllM3a, CUHTE3a,
CpaBHEHUs, KiaccudUKaIuu, 0000IeH s ), paCKpbIBaTh CMBICII OMOJIOTUYECKUX MOHATHUN (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 OMOJOTUYECKHE MOHATHS 7151 O0bsICHEHHsI (PAKTOB U SBICHUI KUBOI MPUPOIBL;

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

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA MJIsi TPEICTABICHUS CYIIECTBEHHBIX CBS3eH 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



HEMaTePHUATBHBIX PECYPCOB;

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 MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMU Y4EOHO-UCCIICIOBATCIILCKON ¥ TMPOCKTHOW JAEATeIbHOCTH, HaBBIKAMH
paspemieHuss TpoOIeM, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIIOMCKY METOOB
pEIICHUS MPAKTHICCKHUX 331249, 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 MBIIUICHUS, BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHATHSAMH ¥ METOJIaMU;

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

BBISIBIISITh IPUYMHHO-CIICJICTBCHHBIE CBSI3U M aKTyaJTU3UPOBATh 337a9y, BBIBUTATh THIIOTE3Y €€
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, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPESTEHHBIN OIIBIT;

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

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

YMETbh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00J1acTeil;

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

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(OPMAIUHU (TEKCTE y4eOHOTO MOCoOms, HaydHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBapsAX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B MHTepHeTe), aHanmu3upoBaTh HHGOPMAIMIO PA3IMYHBIX BUJIOB U (JOPM IpEICTaBICHUS, KPUTUUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IUyHble METOJbl MpH TIOMCKe U oTOope
Oouosnoruueckoi HHGopMaIuu, He0OOXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

NpUOOpeTaTh  ONBIT  HCIOJIB30BAHUS  MH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM;

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

UCIOJIb30BAaTh HAyUYHBIM $3bIK B KauyecTBE CpeACTBa Mpu pabore ¢ OHOJIOTHYECKOU
uHdopmalven: TPUMEHATh XUMHUYECKHe, (U3MYECKUEe W MaTeMaTUYeCKHE 3HAKH U CHMBOJIBL,
dbopmynbel, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M  MPEoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIaJIETh HAaBBIKAMU PACIO3HABAHMS U 3aIUTHI WH(MOpMAaINK, WHPOPMAITMOHHON 0€30MacHOCTH
JTUYHOCTH.

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
OTHOCHUTEIILHO BBITIONHEHHS TpeaiaraéMoil 3aqaud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH
MO3UIMI IPYTHX YYACTHUKOB JAUAJIOTA WM JUCKYCCHUH);

pacmo3HaBaTh HeBepOaTbHBIE CPEACTBA OOIIEHUS, MOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTYallMid, YMETh CMSTr4aTh KOH(IUKTHI U BECTU



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 M3J1araTh CBOK TOUKY 3PEHUS C UCMOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMAaTh W HCHOJb30BAaTh INPEHUMYIIECTBA KOMAHIHOW M HWHIUBUAYAJIbHONH pabOTHl IpH
pelneHn ONOJIOTHIECKOH po0IeMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHHUS TPYIIIOBEIX (hopm
B3aUMO/ICHCTBUS IPU PeLIEHUH yueOHOM 3a1auu;

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 JIEMCTBUM, PaCHpeAcsaATh POJU ¢ Y4ETOM 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 IMO3ULMU HOBM3HBI, 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 JIUIsl BBISIBJICHUS IIPOOJIEM U UX PElIEeHHUs 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
OKPYKAIOIINX;

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

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PpEIIEHUs MpoOJIeMbl € Y4ETOM HMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOrO IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUN;

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

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIHPOKOM SpyIUIMM B pa3HbIX 0O0IacTIX
3HaHUH, IOCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLIGHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISM;

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;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PELICHHUS 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 apTYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH 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 ydyeOHoro mnpeamera «buosiorus» HayuHble 3HAHUS, YMEHUS U



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
peaJIbHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C OMosorueil. B mporpamMMe npeameTHble pe3ysbTaThbl
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 ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MHpa U
Hay4yHOTO MHPOBO33PEHHUS, O BKIIAJE POCCUHCKUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHE
onosornu, (PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHUE OMOJOTMYECKMX TEPMHUHOB M TOHSATUN: *U3Hb, KIIETKA,
OopranusM, Meradojau3M (0OMEH BELIECTB M IIPEBpAIlEHHE SHEPruH), roMeocras (camoperyisuus),
YpOBHEBAasl OpraHU3alys KUBBIX CUCTEM, CaMOBOCIIPOU3BEJCHHE (PENPOAYKIMS), HACIAEACTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PAa3BUTHUE;

yMEHHE Hu3JlaraTb OHOJIOTHYECKHE TeOopuu (KJIETOYHasi, XpOMOCOMHas, MyTallMOHHas,
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 IPUMEHUMOCTH 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, BBISIBICHNUE 3aBUCUMOCTH MEXIY HCCIIEAYyEeMbIMH BEIMUYMHAMU, 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 OPIaHM3MOB, OCOOEHHOCTH IpPOLIECCOB: OOMEHa BEHIECTB 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
IIOBEJICHUsI B OKpY)Xarolled NpuUpodHON cpeae, NOHMMAaHUE HEOOXOIUMOCTH 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 CKPEIIMBAHMs JUISl MpeJICKa3aHus
HacJleZI0BaHUs IPU3HAKOB y OPraHU3MOB;

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

YMEHUE KpPUTHUYECKH OLEHMBAThb UM HHTEPIPETUPOBaTh HHGPOPMALUIO OHOJIOTHYECKOrO
CoJIepKaHUs, BKIIOYAOLIYIO [ICEBJ0OHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOUYHUKOB (CPEICTBA MAacCOBOM
uHGOpMalNY, HAayYHO-TIONYJISIpHbIE MaTepUalbl), STHYECKUE aCIEKThl COBPEMEHHBIX UCCIIEI0BAaHHUM B
O1oJI0TUH, MEULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCbMEHHBIE M YCTHBIE cO00LIeH s, 0000111as OMOI0THYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCHOJb30BaTh MOHATUHHBIN annapat OMOJIOTHH.

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

c(OPMHPOBAHHOCTh 3HAHUH O MecCTe M pOJU OHMOJOTMM 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, PyHKIIMOHAIBHONM I'PaMOTHOCTH YeJIOBEKa [yl PeLICHHs KU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpbIBaTh COJEpKaHHWE OMOJOTHYECKUX TEPMMHOB W TOHSATHM: BHJ, HOIYJISAMA,
reHO(OHI, HBOJIOMS, ABWKYIIME CHIIBI ((aKTOPbI) SBOJIOLHUH, HMPUCIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, IKOJOTMUYECKHe (PAKTOPBI, SKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTHI, PEAYLEHTHI,
LEeNH MUTaHUsA, SKOJOTHu4YecKas mupaMua, buoreoreHos, buocdepa;



yYMEHHUE u3JlaraTh OMOJOTHYecKre Teopuu (dBoitonroHHas Teopus Y. JlapBuHa, cUHTeTHYECKAs
TEOPHsI SBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojsimieBoro cxojactsa K. M. bapa, uepenoBanus
TJIABHBIX HampaBieHud u myred sBomonuu A. H. CeseproBa, yuenus o Owochepe B. U.
Bepnanckoro), onpeaensTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIaJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOEHUE U ONHCAHUE JKUBBIX
CHCTEM, TIPOLIECCOB M SABJICHWW, OpTraHU3alUsl M IPOBEICHHE OHMOJIOTUYECKOTO HKCIIEPHMEHTA,
BBIIBIKCHHUE THIIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIETyeMbIMH BETMYMHAMH, OOBSICHEHHE
MOJIy4EHHBIX PE3YJIbTAaTOB, MCIOJIH30BAHHBIX HAYYHBIX NMOHATHH, TEOPUI M 3aKOHOB, YMEHHUE JIENaTh
BBIBO/IbI HA OCHOBAHHH MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATH CYHIECTBEHHBIC IPH3HAKH CTPOCHHUS OHMOJIOTHYECKHX OOBEKTOB: BHUJIOB,
MOTYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOT€OIIEHO30B M JKOCHCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACIIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHA000pa30BaHMA,
MPUCTIOCOOJICHHOCTH OPTaHMW3MOB, JCUCTBHS JKOJOTHMYECKHX (DAaKTOPOB HAa OPraHU3MBI, IepeHoca
BEIIECTB M TOTOKA SHEPIHMH B DKOCHUCTEMaX, AHTPONOTCHHBIX W3MEHEHHH B DIKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXMMHYECKUX ITUKIOB B Onocdepe;

YMEHHE TPHUMEHATH IOJIydCHHbIE 3HAHHS Il OOBSCHEHHS OWOJIOTHYECKHX TIIPOIECCOB U
SBIICHHUH, JUTS TPUHSATHS NPAKTUYECKUX PEHICHWH B TMOBCEAHEBHOHM XH3HH C IENBI0 00ECTeUeHUs
0€30IMaCHOCTH CBOETO 37I0POBbS U 3/I0POBBSI OKPYKAIOUINX JIFOJEH, COONIONEHHsI HOPM T'PaMOTHOTO
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 dKOcucTeMax (1enu MUTaHus);

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

YMEHHE KpPUTHYECKH OILEHUBATh W WHTEPIPETHPOBATh HWHQPOPMANUIO OHOIOTHIECKOTO
COJIepKaHMUsI, BKIFOYAIONIYIO TICEBJOHAYYHbIC 3HAHHUS U3 Pa3IMYHBIX HCTOYHHKOB (CPEICTBA MacCOBOM
nHpOpMAINY, HAYYHO-TIOMYJISIPHBIE MaTepHalbl), pPacCMAaTPHBATh TJIOOAIBHBIE SKOJOTHYECKUE
poOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UITHIO;

yYMEHHE C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIECHUsI, 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 (unpposrie)
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
bubnmoteka 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 K3MEHYMBOCTHh 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 pa3esioB ¥ 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

KosauuecTBo yacoB DJIeKTPOHHbIE
ara udpoBbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue a tudp
Bcero u3yuyeHusi = odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubnnoreka [HOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Metonpl  TO3HAHUSA JKUBOM  IPUPOJBL
9 [IpakTnueckas pabota Ne 1 1 05 bubnuoreka [HOK
«Mcnonp30BaHKe pa3IMYHbIX METOJIOB MPHU ' https://m.edso0.ru/863e6122
W3YYCHUH OMOJIOTHIECKIX OOBEKTORY
3 buonornueckue cuctembl, MPOLIECCHl U UX 1 bubanorexa HOK
H3y4YeHUe https://m.edso0.ru/863e6564
4 XuMudeckuid coctaB KieTkun. Bomga wu 1 bubnmoreka [HOK
MUHEpPaATbHBIE COJIA https://m.edso0.ru/863e674e
bubnuoreka LHOK
5 benku. CocTtaB u cTpoeHHE OEITKOB 1 https://m.eds00.ru/863e6b72
depMeHTHI — OMOJIOTUYECKHE
. JIab 6orta Ne 1
6 | dlayemne xarmmieeroft axmocn | 1 05 Butmorea _ LIOK
i ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (HAa TpHUMEpPEe aMuIIa3bl WU
KaTaJiasbl)»
bubnuoreka HOK
! YraeBoneL. JiumH et 1 https://m.edso0.ru/863e6870
bubnuoreka HOK
8 Hyinentossie kuciotsl. AT® ! https://m.edso0.ru/863e6d5c
9 Hcropus m MeToapl W3Yy4EHMsI KIIETKH. 1 bubnuoreka I[HOK
Knerounas teopus https://m.edso0.ru/863e6e88
10 Knetka kak 1menocTHas *uBas cuctemMa 1
11 CrpoeHue  SyKapUOTUYECKOW  KIIETKH. 1 05 bubnmnoreka [HOK
JlaGopatopnas pabota Ne 2 «M3ydeHue ' https://m.edso0.ru/863e6ff0



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

CTPOCHHUSI KIJIETOK PACTEHHH, >KUBOTHBIX,
rpubOB U OaKTEepHii 1MOJ MUKPOCKOIIOM Ha
TOTOBBIX  MHKpOIIpemaparax ©  HX
OTIMCAHHE

https://m.edsoo.ru/863e716c¢

bubnnoreka [HOK
12 OGMmeH BemmecTs uim MeTaGosm3M https://m.eds00.ru/863e766¢
bubnnoreka [HOK
13 Porocuntes. XemocuHTes https://m.eds00.ru/863e7c98
. bubnuoteka [HOK
14 JHEpreTHIecKui 0oMeH https://m.edsoo.ru/863e7aae
KuzHeHHbI1 UK KIeTKU. JleneHue
KieTtkd. Muto3. JlaboparopHast padoTta Ne
15 3 «HaOmoaenue MEITOSI; Bp KJIETKax 0.5 bubnnotexa HOK
https://m.edso00.ru/863e7dc4
KOHYHUKA Kopeunca .]'IyKa Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
16 buocunte3 Oenka. Peakmuss maTpudHOTO bubnuoteka [HOK
CHUHTE3a https://m.eds00.ru/863e796e
bubnuoreka LHOK
17 Tpancyinus — GuocuHTes berka https://m.eds00.ru/863e796e
bubnuoreka LHOK
18 Hexierounsie GopMbI )KM3HU — BHPYCHI https:/m. edsoo.ru/86367540
bubnuoreka LHOK
19 DopMBbI Pa3MHOKEHUST OPTraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoreka LHOK
20 Metios https://m.edsoo.ru/863e7f4a
OOpa3oBaHHe ®  pa3BUTHE  IOJOBBIX
. O . JIab
2| pibora N 4 lsyseme  crpocrm 05 Bubmiotera _ LIOK
p h i p ' https://m.edso0.ru/863e81b6
ITOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
bubnuoreka HOK
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB

https://m.edso00.ru/863e8436



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

I'eHeTnka — Hayka O HaCIEICTBEHHOCTU U

bubnuoreka [HOK

23 U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HacJae0BaHUs

24 HpI/I3HaKO}I:. MOHOI‘I/IgpI/IIlHOG bubmorera LOK

https://m.edso0.ru/863e8878
CKpCIIUBAHHE

o5 JurubpunHoe  CKpemuBaHHe.  3aKOH bubnuoreka [HOK
HE3aBUCUMOI'0 HACJIEAOBAaHUS IPU3HAKOB https://m.edso0.ru/863e89a4
CuemieHHOEe HacJIeIOBaHWE TPU3HAKOB.

JlabopatopHast pabora Ne 5 «l3yuenue
pe3yJIbTaToOB MOHOTUOPHUIHOTO " bubnuoteka [HOK

26 0.5
TUTUOPUIHOTO CKpELIUBaHUs y https://m.eds00.ru/863e8c60
JPO30(HITHI Ha TOTOBBIX
MHUKpOTIpEIiapaTax»

T'enetnka roJa. Hacnenosanue bubanorexa HOK

27
MPU3HAKOB, CUEIUICHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
3MeH4YnBOCTE. Henacnencrsennas
n3MeHYuBOCTh. JlabopaTtopHas pabota No
6. Nzyuenune MO (DUKATTUOHHOU bubnuoteka [HOK

28 0.5
W3MEHYHMBOCTH, MOCTPOECHUE https://m.edso0.ru/863e8efe
BApUAIIMOHHOTO psJa W BapHaIlOHHOM
KpUBOI»

HacnencrBennas U3MEHYUBOCTb.

29 JlaGopaTopHnas pabora Ne 7. «AnHanu3 05 bubnuoreka [HOK
MyTaluuid y JApo30GuiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTpenapaTax»

bubnuoTeka HOK

30 Peneriia senoneka https://m.edso0.ru/863e8d78
PesepBHblit ypok. O06o0O0uIeHHE N0 TeMme

31 «HacnenctBeHHOCT, U U3MEHYHBOCTH
OpPraHU3MOB»

32 Cenekuus Kak HayKa M IIpoLiecc Bubmiorexa HOK

https://m.eds00.ru/863e9214

33 Metoapl ¥ JOCTHIKEHUS  CEJIEKIUU Bubnuoreka HOK



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

pacTeHUH U KHUBOTHBIX

https://m.edsoo0.ru/863e9214

34 buorexnonorus KaK 0Tpacib 1 bubnunoreka [HOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 10 34 0 4
I[TPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHMUME 110 BUOJIOTUMA 11 KJIACCA
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrpoabubie | IIpakTHyeckue Aara tuppossLe
Bcero u3yyeHusi | oOpa3zoBaTeibHbIE
padoThI padoTsbI
pecypcsbl
1 DBOJIOLHMS U METOJIbI €€ N3YYCHUS 1 bubmiorexa HOK
https://m.edsoo.ru/863ea20e
5 Uctopus pasButus mpeacTaBieHuid 00 1 bubnuoreka [HOK
SBOJIIOIUA https://m.edso0.ru/863e9570
bubnmoreka [HOK
3 Mitipoososmiows L https://m.edsoo.ru/863e9cle
[Monmynsiust Kak dJeMeHTapHas eIuHHIIA
4 BHa U 3Bomronuu. JlaboparopHas pabota 1 05 bubnuoreka [HOK
Ne 1 «CpaBHeHUE BUIOB 1o ' https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPUIO)»
5 JBroxyuiue CHJIBbI (3n1eMeHTapHbIe 1 bubnuoTeka [HOK
(haKTOpBI) SBOJTIOLUH https://m.edsoo.ru/863e9da4
. bubnuoreka HOK
6 EcrectBenHbIil 0TOOP ¥ €10 (hOPMBI 1 httos://m.edsoo.ru/863e9edo
PesynbTarsr HBOJIIOIIMH:
MIPUCIIOCOOIEHHOCTD OpTraHu3MOB u
7 BUJ000pa3oBanue. JlaboparopHas pabora 1 05 bubnuoreka I[HOK
Ne 2 «Omnwucanue mnpucrnocobICHHOCTH ' https://m.edsoo.ru/863e9fde
opranuzMa ¥ €€  OTHOCHUTEJIBHOTO
XapakTepa»



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

Bbubnuoreka [HOK

8 Hamnpagsie AKPOABOJIIO
TIPABJICHIT 1 HyTH MaxpOIBOIIOLHH https://m.edsoo0.ru/863e9cle
9 HeobOpaTumocTs 3BOTIOIUN
10 Uctopus xu3Hu Ha 3emiie U METOAbI €€
W3YYCHUS
11 ['unore3pl IPOUCXOXKACHHUS KU3HHM Ha bubnuoreka [HOK
3emiie https://m.edsoo.ru/863ea5a6
PazButne xu3Hu Ha 3emie To dIpaMm U bubnuoteka [HOK
12
IIEpUOaaM https://m.edsoo.ru/863eat6be
OcHoBHBIE STaIbl 9BOJTIOIHN
aCTHTEITLHOTO W  XUBOTHOTO  MHpa.
13 pHaKTquCKaﬂ abora Ne 1 «U3 eHI:I)/Ie 0.5 bubmorexa HOK
p P h yluI ' https://m.edsoo.ru/863ea8hc
WCKOIIAeMBIX  OCTaTKOB  pAacTeHUU W
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHasi cHUCTEMa OPraHUYEeCKOro bubnuoteka [HOK
MHpa https://m.edsoo.ru/863ea48e
bubnuoreka [HOK
15 DBOJIIOLMS YeTIOBeKa (aHTPOIIOTEHE3
t (anTp ) https://m.edsoo.ru/863eac2c
JIBmkyiue CHJTBI (daxTops) bubnmoreka [HOK
16
aAHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IMU IBOJIOLUHU YEJIOBEKa
Uenoseueckue pacbl W OPUPOJHBIC bubnuoreka [HOK
18
aJanTalyy 4YejIoBeKa https://m.edsoo.ru/863eaea2
PeszepBHbiii ypok. O06o00mieHue mo Teme
19 «BO3HUKHOBEHHE U pPa3BUTUE JKU3HHU Ha
3emie»
20 DKoJIorus Kak HayKa
Cpenbl  oOuTaHMS U DKOJOTHYECKUE bubnnoreka [HOK
21
(baxTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckue ¢axktopsl. JlaGoparopHas
22 padora Ne 3. «Mopdonoruyeckue 0.5 bubmorexa LIOK

0COOEHHOCTH PACTEHHH M3 PA3HBIX MECT

https://m.edso0.ru/863eb10e



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

oburtanus». JlaboparopHas pabota Ne 4.
«Bmusgnue cBera Ha POCT MU PpPa3BUTUC
YEPEHKOB KOJIEyCa»

bubnuoteka OK
23 broruieckue gaTopet 1 https://m.edsoo.ru/863e%348
DKOJIOTHYECKHE XapaKTEePUCTUKH
24 nonyisinuu. [Ipaktuueckass padora Ne 2 1 05
«IIocY€T TIIOTHOCTH MOMYJSALUNA pPa3HBIX
BHJIOB PAaCTCHUIN»
25 Coo01mecTBa OpraHu3MoB — OHOIIEHO3 1 Et?ﬁs?i&fécszo.ru 186 3525};
bubnuoteka OK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) 1 https://m. eds00.ru/86 3eLé 164
2| Ororomecke g, oot 1 Butmorera _ LIOK
skocucten. CyKIeccus https://m.edso0.ru/863eb5fa
28 [TpupoaHbIEe 5KOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocpepa — rnobanpHas dKocucTEMa 1 bubnuoteka [HOK
3emnn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILLIECTBOBAHUS 1 bubnuoTeka [HOK
ouochepsl https://m.edso0.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emiu 1
33 CocyiectBoBaHue MIPUPOIBI u 1 bubnuoreka [HOK
YeJloBeYecTBa https://m.edsoo.ru/863ebale
34 PezepBHbiii  ypok. O000mieHHe TeMBI 1
«Coo0111ecTBa U SKOJIOTUYECKHE CHCTEMBD»)
OBILEE KOJIMYECTBO YACOB 1o 34 25

I[TPOTPAMME



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IDOBEDSIEMOL0 IIposepsiemble npeaMeTHbIEe pe3yJbTaThl 0CBOEHHUA OCHOBHOM
pobep 00pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTara

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

YMeHue packpbiBaTh CoIepKaHUE OMOJIOTHYECKUX TEPMUHOB U MOHATUM: )KU3Hb,
KJIETKa, OpraHu3M; MeTaloyiu3M (O0OMEH BEIIeCTB U IpEeBpallleHHUE SHEPTUM),
romMeocra3 (camMoperyssiiius), YypOBHEBasi OpraHU3alUsi >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHNE (PENPOAYKIIKS), HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT
U pa3BUTHE

YMmenue wuznaratb OHOJOrMYecKHMe Teopud (KJIETO4yHas, XpPOMOCOMHas,
MyTarmoHnHas), 3akoHsl (I'. Mennens, T. Moprana, H.W. BaBunosa) u yuenus (o
LEHTPaX MHOroo0pa3usi M TNPOUCXOXKJEHUS KyIbTypHbIX pactenuid H.U.
BasuiioBa), onpeenaTh rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMeHne BIajeTh METOJAAMH HAay4dHOTO TO3HAaHWA B Omosioruu (HaOMrOIeHUE U
OTIMCAaHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHHI; OpraHU3alMs W MPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIJIBIDKCHHWE  THIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIy HCCICAyeMBbIMH BEIIMUYMHAMU, OOBSICHEHHE TMOJYYCHHBIX
pe3ynbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUH U 3aKOHOB; YMEHHUE
JIeJIaTh BBIBOIBI HA OCHOBAHHH MOJYYEHHBIX PE3YIbTATOB)

YMeHHe BBIACTATh CYIIECTBECHHBIC NPU3HAKA BHPYCOB, KIETOK MPOKAPHOT H
9YKapHOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OPraHU3MOB; OCOOCHHOCTH
IpoIleCCOB 0OMEHa BEIIECTB M NPEBPALICHUs YHEPTUU B KIETKe, POTOCHHTE3A,
TUTACTHYECKOTO M JHEPreTUYecKoro OOMeHa, XeMOCHHTEe3a, MHTO03a, Meiio3a,
OIUIOJIOTBOPEHHUSI, PAa3MHOXCHHS, WHIAMBHIYAIIbHOTO Pa3BUTUS OpraHU3Ma
(oHTOTEHE3)

YMeHue MNPUMCHATH IIOJIYYCHHBIC 3HAHUS JUIA 00BACHEHHUST OHMOJIOTMYECKUX
IMpoIeCCoOB " HBHCHHﬁ, U IIPUHATHUSA IPAKTHUYICCKHUX peH.IeHPIfI B MOBCEIHEBHOM
KHU3HHU B LCIIAX oOecrneyeHnst 0OE€30IACHOCTH CBOETO 300POBbA KU 310POBbiA
OKpYKaromux J'IIO,Z[eI‘/'I, CO6JHOI[€HI/I${ HOpM  TI'paMOTHOI'O IIOBCACHHUA B
0pr>KaIOH.leﬁ l'[pPIpOI[HOﬁ cpeac; IMOHMMAHUC H606XOI[I/IMOCTI/I HCIIOJIB30BaHUA
JOCTHXKCHUN COBpeMCHHOﬁ O0Ho0TMH M OHMOTEXHOIOTHI AJIs1 pallOHAJIbHOI'O
IMPUPOJOTI0JIb30BAHHU

YMmenue peuaTth 3JIEMCHTAPHBIC TCHECTUYCCKUC 3aJa4Y HA MOHO- U I[I/IFI/I6pI/I,I[HOG
CKpCHIMBAHUC, CUCIVICHHOC HACJICAOBAHUEC; COCTABIIATL CXCMbI MOHOFI/I6pI/II[HOFO
CKpCHIMBAaHUA U TPCACKA3aHUS HACIICAOBAHUS TPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJHATH JIAOOpAaTOpHBIE M IpakTU4YecKHe paldoThl, cOOIIONATh
npaBuiia Mpu paboTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYI0BaHUEM

YMeHHe  KpUTHYECKHM OLEHMBAaTb W  WHTEPHPETHPOBAaTh  HMH(POPMAIHIO
OMOJIOTUYECKOTO COJEP)KaHUsS, BKIIOYAIOIIYIO IICEBJOHAy4YHbIE 3HAHUSA U3
pa3nuyHbIX HMcTOYHUKOB (CMMU, HaydyHO-IOMYNspHBIE MaTepUalibl); STHUECKHUE
acIIeKThl COBPEMEHHBIX UCCIIEI0OBAaHHUM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHU

10

YMeHue co3maBaTh COOCTBEHHbBIE TUCHMEHHEIC U YCTHBIC COO6H_ICHI/I$I, 0606].].[8.5[




OUONOTHYECKYI0 HMH(GOPMAIMIO U3 HECKOJIBKAX HMCTOYHHUKOB, TPaMOTHO
WCII0JIb30BaTh NOHITUHHBIN anmapar OMoJIoTuu

11 KJIACC
Kon .
IDOBEDSIEMOL0 IIposepsiemble npeAMeTHbIEe pe3yJbTaThl 0CBOEHHUA OCHOBHOM
pobep o0pa3oBaTe/ibHOIi MPOrpaMMbI CpeIHero o01ero o6pa3oBaHus
pe3yJbTara

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

YMeHue packpbiBaTh COJEpKaHUE OMOJIOTMUECKUX TEPMUHOB U TOHSATUH: BUJ,
MOMYJISIIUS, T€HO(QOH], HBOJIOLHUSA, IBUXKYIIME CHUIIBI ((PAKTOPBI) HBOJIIOLMH,
MIPUCTIOCOOJIEHHOCTh OPraHM3MOB, BUA000pa30BaHME, IKOJOTUYECKUE (PAKTOPHI,
9KOCUCTEMA, TMPOJAYLEHThl, KOHCYMEHTBI, pPEIyLEHTbl, LEeNu MUTAHUS,
9KOJIOTHYECKasi MUpaMuaa, OMOTeoIeH03, Ornocdepa

YMeHne uznaratb OMOJOTHYECKUE TeOPHH (dBoJronnoHHas Teopust Y. JlapBuHa,
CUHTETHUYECKAass TEOPHs IBOJIOIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIICBOTO
cxoactBa K.M. bapa, depenoBaHus IJIaBHBIX HAMNpPABJICHUWA W MYTEH 3BOJIOLIUHU
A.H. CesepuoBa, yuenus o 6uochepe B.M. BepHaackoro), onpenensite TpaHUIIbI
WX IPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHne BIajeTh METOJAAMH HAy4YHOTO TO3HaHWsA B Omosioruu (HaOMroIeHHE U
OTIMCAHUE KHMBBIX CHCTEM, MPOIIECCOB U SIBJICHUI; OpTaHHW3aIUs W MPOBEICHUE
OMOJIOTHYECKOTO  JKCIICPUMEHTA,  BBIJIBIDKCHHUE  THIIOTE3bl,  BBISBJICHUC
3aBUCHUMOCTH MEXIY HCCICIYeMBIMH BEIHMYMHAMH, OOBSCHCHHUE IMOJYYCHHBIX
Pe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TCOPHHA U 3aKOHOB;, YMEHHUE
JICJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIBTATOR)

YMeHHe BBIICIATh CYNICCTBEHHBIC TIPU3HAKK CTPOCHHSI OMOJOTHMYECKHX
O0OBEKTOB: BHJOB, TOMYJIAINNANA, NPOJYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTEOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB HACIIEICTBEHHOM
WU3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPAa, BUI000PA30BaHMsI, IPUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS SKOJIOTUYECKAX (PAKTOPOB HAa OpPraHM3MBI, IEpeHOCa
BEIIECTB M IOTOKA JHEPrUM B HKOCHCTEMAax, aHTPOIOTCHHBIX W3MCHEHHH B
IKOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB M OHOTCOXUMHYCCKUX
IIUKJIOB B Onocdepe

YMeHue NpuUMEHATh MOJYYeHHbIE 3HAHUS M OOBSICHEHHS OHOJIOTHYECKHX
MPOLIECCOB U SIBIICHUH, JJISl MPUHATUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHON
KU3HU B LEIIX oOecrieyeHus OE30MacHOCTH CBOEro 3J0pPOBbS U 3/I0POBbA
OKPYXKAIOIIUX JIIOACH, COOMIOJEHUS HOPM T'PaMOTHOTO TOBEICHHUS B
OKpY)Karolllel MPUPOTHON cpefie; TOHMMAaHUEe HEOOXOIUMOCTH HCIOJIb30BaHUS
JOCTHKEHHI COBPEMEHHON OMOJIOTHH IS PAIlHOHAIBHOTO TIPUPOIOTIOTH30BAHUS

YMmenue peuiaTtb JSJICMCHTAPHBIC OMOJIOTHYCCKHUE 3aga4uud, COCTaBJIATH CXCMbI
INEpEHOCA BCHICCTB U DHECPIHUU B DKOCUCTECMAX (I_IeHI/I HI/ITaHI/IH)

YMeHHe BBINOJHATH JIAOOpAaTOpHBIE M MpPAaKTUYECKHe pPadoThl, CcoOIOIaTh
IpaBuJiIa Mpu padoTte ¢ yueOHbIM U J1a00paTOPHBIM 000PYJOBAHUEM

YMeHHe  KpUTHYECKHM OLEHMBAaTb W  WHTEPHPETHPOBAaTh  HH(POPMAIMIO
OMOJIOTUYECKOTO COJEP)KAaHUS, BKIIOYAIOIIYIO IICEBJJOHAy4YHbIE 3HAHUSA U3
paznmuuHblXx  ucrouHukoB  (CMMUM,  HayyHO-mOMyJsipHbIE  MaTepHalIbl);
paccMaTpuBaTh  INIOOANbHBIE  HKOJOTMUYECKHE MpoOJIeMbl  COBPEMEHHOCTH,




(hopMHPOBATH MO OTHOMIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO
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YMeHue co3iaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00600mmast
OUONOTHYECKYI0 HMH(GOPMAIMIO U3 HECKOJIBKAX HMCTOYHHUKOB, TPaMOTHO
WCII0JIb30BaTh NOHATUIMHBIN anmapar 0uoJiorun

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

buonorus kak Hayka

11

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

1.2

MeTopl MO3HAHUS KUBOW MPUPOJIbI (HAOII0IeHNE, SKCIIEPUMEHT, ONMCAaHue, U3MEpPEHHE,
KJ1accu(uKaIys, MOJEIUPOBAHNE, CTATUCTUYECKAsT 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, MOMYISIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIN

XHWMHUYECKUH COCTAB U CTPOEHHUE KIETKH

3.1

XHUMHYECKUN COCTAB KJICTKUA. XUMHUUYECKHE SJIEMEHTBI: MAaKpOJIEMEHTHI, MUKPOJIEMEHTHI.
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
3aMEHUMBIC aMHHOKHCIIOTBI. AMWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYpPhI O€IKOBOM
MOJIEKYJbI (MIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XUMHUUYECKUE
cBolicTBa OenkoB. bronornueckue GpyHKIuy 6EIKOB.

®epMeHThl — Ouosiornueckue KaranuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIA LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Otauuus (epMeHTOB OT
HEOPraHMYECKUX KaTallu3aToOpPOB

3.3

VYraeBoiel: MOHOCaxXapuabl (TJIFOKO3a, pubo3a U Ae30Kcuprbo3a), Aucaxapusl (caxaposa,
JIAKTO3a) W ToJMcaxapupl (Kpaxmai, TIIMKOTeH, IeJUII0N03a). bruonornueckue QyHKIHH
yTJICBOJIOB.

Jlunuael:  TpUTAMIEPHUIBI, CTepoubl, Qochomunuasl. [ 'uapoduabHO-rUAPOHOOHBIC
cBoiicTBa. buonoruueckue ¢pyHkiuu munuaoB. CpaBHEHHE YIIIEBOJIOB, OCIKOB U JIUIUJIOB
KaK UCTOYHHKOB SHEPTHUU

3.4

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

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, CuCTéMa CMHTC3a Ocnka

3.7

Tunmbl KJIETOK: SyKapuOTHYecKass W MpokaproTuueckas. OCOOEHHOCTH CTPOEHMS
IpoKapHoTHUecKor KieTku. Kietounass ctenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOMH
KJeTKH. OCHOBHBIE OTIIMYUS PACTUTENbHOM, Y)KUBOTHOM M I'pUOHOM KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYpHl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX (QYHKIHH.
[Tnazmatnueckas memOpana, e€ cBoiictBa W QyHKimu. LluToruiazma m e€ OpraHoubl.
OnHoMeMOpaHHBIE OpraHOMJbl KIETKU: sHpomazmaruueckas cerb (OIIC), ammapar
l'onpmxu, nuzocomsl. [IonyaBTOHOMHBIE OpraHOM[BI KIETKA: MUTOXOHJPHM, IIIIACTHJBL.
[TponcxoxJieHHe MUTOXOHJpUM M 1uiactui. Buael mimactua. HememOpaHHble OpraHOMIbI




KJIETKU: pUOOCOMBI, KJICTOYHBINA IEHTP, PECHUYKH, )KTYTUKUA. DYHKIIMHA OPraHOUIOB KIICTKH.
Bxirouenusa

3.9

Snpo — perynstopHslil neHTp Kietku. CTpoeHue sipa: suepHas 000J0UKa, Kapuoriama,
XpOMAaTHH, SIPIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEECTB B KIIETKE

>KI/I3H€Z[€$[TCJII)HOCTI) KIICTKH1

4.1

OOmeHn BewecTB, WM MeTaboaM3M. AccuMWIsAlUs  (IUIACTUYECKUH OOMEH) U
JTUCCUMUIISALINS (PHEPTETHYECKUI 0OMEH) — JABE CTOPOHBI €IMHOTO MPoIlecca MeTadoIu3Ma.
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. 3HAUeHUE (POTOCHMHTE3a I KM3HU Ha 3emuie. BriusiHue
yCIOBUM cpenbl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIIEHUS €r0 IMPOJAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCUHTE3UPYIOIIue OakTepuu. 3HAYECHUE XEMOCHHTE3a JJIs JKU3HU Ha
3emuiie

4.3

DHepreTHYecKuidi 0oOMEH B  KJIETKe. PacliernsieHue  BEIIeCTB, BBIJACICHHE U
AKKyMYJIMPOBaHUE DHEPTMH B KIETKE. OTambl SHEPreTHdeckoro oOMeHa. [ mkomms.
bpoxenne wu ero Buabl. KuciopogHoe OKHCIEHHE, WIM KJIETOYHOE JIbIXaHUE.
D¢ heKTUBHOCTH PHEPTETUIECKOTO 0OMEHa

4.4

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

4.5

Hexnerounsie hopmbl sxu3nu — BUpychl. Mctopust otkpeitust BupycoB (.M. iBanoBCKuit).
OCOOCHHOCTH CTPOCHHS | J>KU3HEACITEIBHOCTH BUPYcOB. bakrepmodaru. bosmesnn
pacTeHMii, >KMBOTHBIX M 4YeJIOBEKa, BbI3bIBaeMble BUpycamH. Bupyc ummyHoaeduumrta
yenoeka (BUY) — BozOyautens CIIMJla. [Ipodunaktuka pacnpocTpaHEeHUsS BUPYCHBIX
3a00J1€BaHMI

PasmuoskeHune u WHAUBUYAJIIBHOC Pa3BUTUC OPIraHU3MOB

5.1

Kierounslii 1uki, WM SKU3HEHHBIM LMK KieTkd. MHTepdaza m muto3. Ilpomeccsr,
npoTekaromue B nHTepdasze. Permukamnus — peakius matpuanoro cuare3a JJHK. Ctpoenue
XpoMOcoM. XpOMOCOMHBIA Hab0Op — KapuoTun. JIMIJIOWAHBIA W  TrarIoWIHBINA
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 pa3MHOXKEHHUST OPTaHU3MOB: OECII0JI0e U TT0JI0BOS. BHbI 6€CIoioro pa3MHOKEHHS:
JICJICHHE HAJBOE, IIOYKOBAaHWE OJHO- M  MHOTOKIETOYHBIX, CIHOpooOpa3oBaHHME,
BEreTaTUBHOE pa3MHOXKeHUe. VICKycCTBEHHOE KIOHMPOBAaHHWE OPraHMW3MOB, €r0 3HAYEHUE
IUTSL CEJIEKITUH

5.3

[TonoBoe pa3MHOXEHHE, €r0 OTINYHUSA OT OECIOJI0rO.
Meiio3. Cramum menosa. IIpomecchl, nmpoucxomsdmue Ha cragusax menosa. [loBeneHune
xpomocoM B Mero3e. Kpoccunrosep. bruosiornueckuii cMbIci M 3HaYEHUE MEH03a

5.4

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

5.5

NupuBuayanbHOe pa3BuTHE (OHTOreHE3). DOMOpHOHAIBHOE pa3BUTHE (SMOPHOTEHE3).
Oranbl SMOPUOHAILHOTO Pa3BUTHsI Y MMO3BOHOYHBIX )KHBOTHBIX: APOOJIEHUE, TaCTPYISIHS,




opranorene3. I[locTamOpHoHaNbHOE pa3BUTHE. THUMBI TMOCTIMOPHMOHAIBHOTO PAa3BUTHSL:
npsiMOe, HEempsMoe (JMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CrocoOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

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

HaCHeILCTBeHHOCTB U USMCHYMBOCTb OPraHM3MOB

6.1

IIpeamer w 3amaum reHetuku. lMcropus pasBUTHsS TI'e€HETUKH. BKiag pOCCHUHCKHX H
3apyOeKHBIX YYEHBIX B pPa3BUTHE TCHETHKH. MeETOIbl T'€HETUKH (THOPHUI0IOTUYECKUH,
LUTOT€HETUYECKUM, MOJIEKYISIpHO-TeHeTuYeCcKHil). OCHOBHBIE TI'€HETHMYECKUE TIOHSATHS.
['eHeTHYeCKask CUMBOJIMKA, HCIIOJIb3YEMasl B CXEMaX CKpEIMBaHUMI

6.2

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

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACJENIOBAaHUS  IMPU3HAKOB.
[uTorenernueckre  OCHOBBI ~ JAWTHOPUAHOIO  CKpelIMBaHUS.  AHalu3upymolee
cKkpemuBaHue. JVcrnonp3oBaHHe aHAIM3UPYIOIIETO CKpPEHIMBAaHUS JUIsl  ONpeeseHus
TeHOTHIIa 0co0u

6.3

CuerieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mno cuenjeHHOMY
HaclleIOBaHUIO TI'eHOB. HapylieHue cleruieHuss T'€HOB B pPeE3ysbTaTe KpPOCCHHIOBEpA.
XpOMOCOMHas TeOpHUsl HACIIEJCTBEHHOCTH. | eHeTHUecKue KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeAeseHre IMoyia. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U reTeporaMmeTHble opranu3Msl. HaciaenoBaHue npu3HaKkoB, CLEIUIEHHBIX €
10JIOM

6.4

W3menunBocTh. Bupl n3MeHUMBOCTH: HEHACHEACTBEHHAs! U HacleACTBeHHas. Posb cpelibl
B HEHACJIEICTBEHHOM M3MEHUYUBOCTH. XapaKTepUCTHKAa MOJU(PUKATUOHHON N3MEHYHBOCTH.
Bapuanuonnslii  psq W BapuauMoOHHas  KpuBas. Hopma  peakuuu — npu3HaKa.
KonnyecTBeHHBbIE M KayeCTBEHHbIE MNpPU3HAKM W HUX Hopma peakuuu. CBoicTBa
MOAU(PHUKAITUOHHON U3MEHYUBOCTH

6.5

HacnencTtBeHHas, Win IeHOTUIIMYECKas, H3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYHUBOCTD.
Meiio3 ¥ MOJOBOWM MpPOIECC — OCHOBA KOMOWHATHBHOW HM3MEHUYMBOCTH. MyTarmoHHas
n3MeHYuBOCTh. Kitaccudukanus Myranuii: TeHHbIE XpOMOCOMHBIE, TeHOMHBIE. YacTtoTa 1
NpUYMHBI  MyTanuid. MyrtareHHble (QakTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HaciieacTBeHHoM nm3MenunBoctu H.M. BaBunosa

6.6

I'enetnka demoBeka. Kapwotum demoBeka. OCHOBHBIE METOJbI TCHETHUKH YEJIOBEKa:
reHealoTUYeCKUi, OJNIM3HELOBbIM, UTOTEHETHUECKUH, OMOXUMHUYECKHM, MOJEKYISpPHO-
reHetndeckuii. COBpeMEHHOE OIpECIICHUE I'€HOTHIA: TMOJHOTEHOMHOE CEKBEHHPOBAHUE,
T€HOTHIIMPOBaHKE, B TOM 4Kcie ¢ momoinbio [11[P-ananu3a. HacnencTennbie 3a001eBaHus
YeJoBeKa: TEHHbIe O00Je3HH, OO0JIE3HW C HACICJICTBECHHOM MPEaApacIiooKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComMaTuyecKue U reHepaTuBHbIe MyTauu. [[puHIMIBI 310pPOBOTO
oOpa3a JKH3HHU, [UATHOCTHKHU, NPOPHUIAKTUKH M JI€YCHUS TEHETUYECKUX OOJIe3HEH.
Menuko-reHeTHYeCcKoe KOHCYIbTHPOBaHWE. 3HAUY€HHE MEIWLMHCKOM TEeHEeTUKU B
MPEeIOTBPAIIEHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHU YelloBeKa

CeJ'IeKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

CeJ'IeKI_II/ISI KaK HayKa MU IIpoImecc. 3ap0>1<):[eHI/Ie CeIIeKIIMM M AoMecTukanusa. Yuenue H.U.
Bapunona o HEHTpaX MNPOUCXOKIACHUA U MHOI‘OO6pa3I/ISI KYJIbTYPHBIX paCTCHHf/'I. HCHTpH
MPOUCXOKACHUSA JOMAITHUX KUBOTHBIX. COpT, rnopozaa, miraMm

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, nJin FI/I6pI/II[Ha$I




cwia. HeponctBenHoe ckpemuBanue — ayrOpuaunr. OtmganéHHas rudpuamzanus u e
ycnexu. MICKyCcCTBEHHBI MyTareHe3 U MOJy4eHUE MOJIMILUIOUIOB. JJOCTHIKEHUS CENEKINU
pacTeHul, )KUBOTHBIX U MUKPOOPraHU3MOB

7.3

buorexHonorust kKak oTpacib HpPOU3BOACTBA. ['€HHas WHXKEHepusa. OTambl CO3AAHUS
pexombunantHoi JIHK u tpancrennsix opranmsmoB. Kierounas nmkenepus. Kietounsie
KYJIBbTYpBI. MUuKpOKIOHaIBHOE pa3sMHOXEHUE pacTeHuN. KitonupoBanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO35HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ITUUYECKHE
po6siembl. MO — reHeTH4ecKrd MOIU(PHUIIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUA

DBOJIOMMOHHASA OUOJIOTHS
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DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuperenbcTBa 3BONIONHMU. [laeoHTONIOTHYECKHE: TTOCIIE0BATEIFHOCTh MOSIBIICHUS BUIOB
B IMAJIEOHTOJIOTUYECKON JIeTONUCH, NepexoiHbie popmbl. buoreorpadguueckue: cXxoacTBo U
pasznuuue payH u Grop MaTEpPUKOB U OCTPOBOB. DMOPHOIOTHYECKUE: CXO/ICTBA U PA3TUIHS
3M6pI/IOHOB Pa3HBIX BUJIOB IMO3BOHOYHBIX. CpaBHI/ITe.]'H)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTUYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, AaTaBU3MBbI. MOJ'IGKy.]'IprHO-6I/IOXI/IMI/I‘-IGCKI/I€Z
CXO0ACTBO MEXAHU3MOB HACJIICACTBCHHOCTH W OCHOBHBIX MeTa0OINYECKUX HYTCI\/'I Y BCEX
OpPra’Hu3MoOB

1.2

OpomoroHHass Teopus Y. JlapBuna. Ilpeanocbulki BO3HUKHOBEHHMS JApBUHU3MA.
JIBuKymiyre Cuiibl SBOJIONMU BHJIOB 1O JlapBuHY (M30BITOUHOE pPAa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeAenEHHas U3MEHUMBOCTh, OOpbOa 3a CyIIeCTBOBaHME,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrterndeckas teopus 3BoJitoru (CTD) 1 OCHOBHBIC €€ TMOJIOKEHUS. MUKPOIBOIIOIHSL.
[Tonmynsius Kak eAMHUIIA BUIA U SBOIIOIUT

1.4

JBwxkymue cuibl ((hakTophl) 3BOJIONMHA BUIOB B MpHUpoe. MyTallMOHHBIN Tpolecc u
KOMOMHATHBHAs M3MEHYMBOCTh. llomynsiuoHHble BOJHBI U Apeid reHoB. M3omsmus u
murpanus. EcrecTtBeHHbId o0TOOp — Hampamisitommi — (akrop dBoaonud.  Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pe3ylbTaT 3Bojtonuu. [Ipumepsl npucnocobiaeHuii y
Opranu3MoB. ApoMOP(O3bl U UIMOATATTAIIIH.

Bun u BumooOpazoBanue. Kpurtepuu Bumga. OcHOBHble (OpMBI 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

JloHayuHbIE TPEICTABIICHUS O 3apOKACHUM >KM3HM. HaydHble TMIIOTE3pl BO3HUKHOBEHHS
KHU3HU Ha 3emiie: abUoreHe3 U naHcrnepMus. XuMHUEcKasi HBOJIOLUS. DKCIEPUMEHTAIbHOE
MOJITBEPXKAEHUE XUMHUUYECKOH 3Bosroru. HadanbHble 3Tambl OHOJIOTHYECKOM 3BOJIIOLUH.
I'mnoreza PHK-mupa. IlepBrie kieTkn U ux 3Boonus. PopMUpPOBaHNE OCHOBHBIX I'PYIII
JKUBBIX OPraHU3MOB

2.2

Pa3BuTne xu3Hn Ha 3emie no apaM u nepuoaaM. Karapxeil. Apxelickas U MpOTepO30HCKast
opel. [laneo3zoiickas spa u e€ mepuoabl: KeMOPUHUCKUN, OPAOBUKCKHUH, CHITypUHCKHIA,
JNEBOHCKHMH, KAMEHHOYIOJIbHBIN, IEPMCKUN. Me3030McKas 5pa U €€ MepUuoabl: TPHACOBBINM,
FOPCKHUI, METOBOM.

KaiiHo30lickass 3pa M €€ mnepuoapl: NaJCOreHOBBIH, HEOTCHOBBIM, AHTPOIOIEHOBBIN.
XapakTepucTuka KiIMMaTa U TE0JOrM4ecKHX IpolieccoB. OCHOBHBIE 3Tambl ABOJIOLUN
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
CPYIIBI OPraHU3MOB

24

OBOJIOLMS  YelloBeKa. AHTpPOIIOJIOTHS Kak Hayka. Pa3Burhe mnpeicTaBieHud o
IIPOUCXOXKIECHUM 4eJoBeKa. MeTonapl u3ydeHus aHTponoreHesa. CXoJcTBa M pasInyus
YeJI0BEKA U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl ((aktopsl) aHTponoreHeza. HacnencTBeHHass HW3MEHUUMBOCTh U
ecTecTBeHHBIH 0TOOp. OOIIeCTBeHHBIN 00pa3 »KW3HU, HW3TOTOBICHHE OPYIWH TpyaAa,
MBIIIIJIEHUE, PEUb

2.5

OCHOBHbBIE CTaJUM U BETBU 3BOJIIOLUU YEJIOBEKA: ABCTPAJIONUTEKH, UeNOoBEK yMEblii,
UYenosek npsamoxomsaumii, Yenoek Heanaepranbckuii, YenoBek pasymHblil. 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
uccienoBaHui. DKonoruyeckoe MupoBo33peHue. Cpeabl oOWTaHUS OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO31YIIHAs, [IOYBEHHAS, BHYTPUOPraHU3MEHHAs

3.2

Oxosornueckue ¢akropsl. Knaccubukamus skomorumueckux (akTOpoB: aOMOTHYECKHUE,
OMOTHYECKHE M aHTPOTIOTeHHBIE. J[efiCTBHE KOJIOTHUECKHX (DaKTOPOB HA OPTaHU3MBbI

3.3

AbGuoTtnueckue  (akTopel:  CBET,  TEMIeEparypa, BIAXHOCTb.  DoTomeproausm.
[Ipucrocobnenuss opraHu3MOB K ACHCTBUIO abuoTmyeckux (akTopoB. buosoruueckue
PUTMBI

3.4

buotnueckne  dakToppl. Buasl  OMOTHYECKMX ~ B3aMMOJEHCTBHM:  KOHKYpPEHIIHS,
XHUIIHAYECTBO, napasuTH3M, MyTyallu3M, KOMMEHCaJIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIN3M, HeUTpanu3M. 3HaueHne OMOTUYECKUX B3aUMOICHCTBUI 1715
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 3KOJIOTMYECCKHUE CUCTEMBI

CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypel  OHOIIEHO3a:  BHJIOBaf,
MIPOCTPaHCTBEHHA, Tpodudeckas (nuuieBas). Buabi-nomuHanTsl. CBS3u B OMOIICHO3E

4.2

DKkonoruveckre cucteMbl (9kocuctembl). [loHsTHE 00 3KOCHcTeMe U OHOTeolEeHO3e.
OYHKIMOHATIBHBIE KOMIIOHEHTBI AKOCHCTEMBI: MPOIYIEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemiecTB ¥ MOTOK SHEPrUU B dKocucteme. Tpoduueckue (MUIEBbIE) YPOBHU
skocuctembl. [lumieBsle nenu u cetd. OCHOBHBIE MOKa3aTeld SKOCHUCTEMBI: OHoOMacca,
MPOIYKIHSL. DKOJOTHUECKHUE MUPaMUJIBI: MPOAYKIIUU, YUCIEHHOCTH, Oruomaccel. CBOMCTBa
9KOCHUCTEM: YCTOMUYMBOCTh, CAMOPETYISIIUS, pazButue. CyKueccus

4.3

[IpupoHble SKOCHCTEMBI. DKOCHUCTEMBI O03€p M peK. OKOCHCTEeMa XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE HKOCUCTEMBI. ATPO3KOCHCTEMBI. YpOosKocucTeMbl. buosormdeckoe u
XO35HCTBEHHOE 3HaYE€HHE arpo3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycToumBoCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o 6uocgepe. I'panuiisl, coctaB u cTpykTypa 6uocdepsl. Kusoe
BemiectBO U ero (ynkuuu. OcobGeHHocTH Omocdepsl Kak TII00aTbHOW 3KOCHUCTEMBI.
JluHamMuueckoe paBHOBecHe M oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTsl BeliecTB U




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

UYenosedecTBo B Ouocdepe 3emiu. AHTPONIOTCHHbIE U3MEeHEeHUs B Onocepe. [mobdanpHbIe
JKOJIOTHYECKUE TTPOOIIEMBI.

OcHoBa pallMOHAJIBHOI'O YHPABJICHUA NPHUPOJAHBIMU PECYypCaMHM W HX HCIIOJIB30BAHHUC.
JlocTikeHusi OMOJIOTHH U OXpaHa MPHUPOIBI

4.5

MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'NU 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 CchopMIpoBaHHOCTh 3HAHW O MECTe W PONM OHWOJNOTMU 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 PELICHUU 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 METOAAaX HAYYHOTO IMO3HAHUS, WCIOIB3YEMBIX B
OMOJIOTHYECKUX HCCICNOBAHUAX JKMBBIX OOBEKTOB M DJKOCHCTEM (OMHCaHWE, H3MEpEHHe,
MPOBEJIeHNE HAOIIOEHMI); ClTocoOaMH BBISBICHHUS M OIEHKH aHTPOIIOT€HHBIX M3MEHEHHWH B
IpHUpOIE.

YMeHvue BBIIBUTATh THIIOTE3BI, TPOBEPATh UX HKCIEPUMEHTAIBFHBIMU CPEICTBAMH, (POPMYIHPYS
LIENTb WCCIIEIOBAHNS, aHAIM3UPOBATH MOJIYYEHHbIE PE3yNbTAThI U JIENIaTh BBIBOJIBI.

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

3 YMeHre BIaieTh CHCTEMOH OMOJIOTHYECKUX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIINE
OWoNOrHYecKe TEPMHUHBI W TOHSATHS (KW3Hb, KIETKa, TKaHb, OpPraH, OPTraHW3M, BUI,
MOMYJIANKAA, DJKOCHCTeMa, OWOIeHo3, Ouocdepa; Merabonmm3M, TOMEOCTa3, KIIETOUHBIH

MMMYHHTET, OuocuHTe3  Oelka, OHOITOIMMEPHI, JIACKPETHOCTb, caMOperyIsus,
CaMOBOCIIPOM3BEACHNE, HACICACTBEHHOCTb, H3MEHUYHMBOCTh, SHEPrO3aBHCUMOCTb, POCT U
pasBuTHe);

Oononornueckne teopuw: kiuerodHas teopust 1. IllBamna, M. Illnmeiinena, 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 HBOJIIOLMH, Teopus aHTponorenesa Y. JlapBuHa;
Teopusi Omoreorienoza B.H. CykaueBa; yuenne H.M. BaBmioBa o 1eHTpax MHOrooOpasws 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; TOMOJIOTMYECKUX pANOB B HacleacTBeHHoW wu3MeHuuBoctd H.M. BaBumosa;
reHerndeckoro paBHoBecust J[x. Xapau u B. BaiinGepra; 3aponsimeBoro cxozactsa K. bapa;
onorenerndecknii 3akoH J. ['exkenst, @. Mronnepa);

MPUHLUIBI (YUCTOTHI FaMET, KOMIUIEMEHTApHOCTH);

npasuia (Muaumyma 1O. JInbrxa, 3Komornueckoi mUpaMuIbl 4uces, 0MOMacChl U SHEPTHN );
runotessl (koarepsatHoit A.M. Omapuna, nepsuunoro OynpoHa [x. Xonneitaa, mukpocdep C.
®okca, pudozuma T. Yek)

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




CBA3U MCXKAY UCCICAYCMBIMU OHOJIOrMYECKUMU O6T>CKT3MI/I, nmpoueccaMu M ABJICHUSAMU; OCIATh
BBIBOABI X TPOTrHO3bI HA OCHOBAHUU MOJYYCHHBIX PE3YJILTATOB,

COCTAaBJIATh TCHOTUIIMYECKUEC CXCEMbl CKPCIIUMBAHUA [JIA PpPa3HbIX THUIIOB HACICAOBAHUA
MNPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXCMbI IMEPEHOCA BCUICCTB U SHCPIrMMU B 3KOCHUCTCMAX
(HCHI/I IIUTaHWs, IIMIICBBIC CCTI/I)

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
cpenbl  OOWTaHWS, MPOLECCAMH HBOJIONMH; ABIXKYIIMMH CHJIAMH  aHTPOIOreHe3a;
KOMITOHEHTaMH Pa3JINYHBIX YKOCUCTEM H IIPUCIIOCOOTIEHUSIMHA K HUIM OPTaHU3MOB

YMeHue BBACTATH CYIIeCTBEHHBIE PU3HAKH:

CTPOEHHS BHPYCOB, KJIETOK MPOKApPHUOT WU 3SYKApUOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB, BUOB, OHOTre€OlEHO30B, IKOCHCTEM M OWOC(EpB; CTPOSHUSI OPTaHOB M CHUCTEM
OpPTaHOB pacTEHUH, KUBOTHBIX, YEIOBEKA; MPOLIECCOB >KU3HEAEATENHHOCTH, MPOTEKAIOMINX B
OpraHu3Max pacTeHUH, )KUBOTHBIX U YeJOBEKa; OMOJIOTMYECKHX IMPOIECCOB: OOMEHa BEIIECTB
(Merabonu3Mm), wuHGOPMAIMU U TPEBPAILCHUS DJHEPTUH, OpPOXKEHUs, aBTOTPOPHOrO U
reTepoTpodHOro TUITOB MUTaHMsI, (DOTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Meii03a, TaMeToreHesa,
IMOpHOreHe3a, MOCTIMOPHOHATIBLHOTO PAa3BUTHS, Pa3MHOXKEHHS, WHIAMBHIYyaTFHOTO Pa3BUTHS
opranu3Ma (OHTOr€HEe3a), B3aWMOACHUCTBHS TEHOB, TE€TEPO3WCa; NCHCTBUUA HCKYCCTBEHHOTO
oTOOpa, CTAaOWIM3HPYIOIIEr0, JBWXKYIIEr0O M  Pa3phIBAIONIETO ECTECTBEHHOTO OTOOpa;
AJUTONTaTPUUYECKOT'0 U CUMITATPUYIECKOTO BUA000PAa30BAHUS; BIUSHUS ABIKYIINX CHJI 3BOIIOLIUN
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, WHIMBHYAIBHOTO pa3BUTHS OpPraHW3Ma
(onTOreHe3a), OOpBHOBI 3a CyIIECTBOBaHHE, €CTECTBEHHOro OTOOpa, BHI000pa30BaHMS,
MPHUCIIOCOONICHHOCTH OpPraHW3MOB K Cpeie OOWUTAHWS, BIHSHUS KOMIIOHCHTOB SKOCHCTEM,
AQHTPOTIOTCHHBIX W3MEHEHH B JKOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOpPOTa BEIIECTB M
TIpeBpaIleHrs YHEPTUH B Onochepe

YMeHue HCIoab30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTUIO H
CHUMBOJIUKY [UISl JIOKa3aTelNbCTBAa POIACTBA OPraHM3MOB Ppa3HBIX CHUCTEMATUYECKUX TIPYIII;
B3aMMOCBS3H OPraHU3MOB M Cpelbl OOMTAHUS; €AWHCTBA YEIOBEYECKUX pac; HEOOXOIMMOCTH
3I0pOBOro obpas3a >KM3HH, COXPAaHEHHMsS pa3HOOOpaszus BHUIOB M IKOCHCTEM KakK YCIIOBUS
COCYIIECTBOBAHUS MPUPOBI U YETIOBEUIECTBA

YMeHne  KpUTHMYECKH  OLEHMBaTh  HMH(OPMAUUI0  OHOJOTHYECKOI'O0  COJAEPKAHMS;
HWHTEPIPETUPOBATD ITHUECKUE ACIIEKThl COBPEMEHHBIX MCCIEIOBAaHUM B OMOIOTUH, MEAULIMHE,
OMOTEXHOJIOTMH; paccMaTpUBaTh IJIO0AJBHBIE 3KOJIOTHYECKHE MPOOJIEMbl 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 CoBpemeHHasi OMOIOrUs - KOMIUIEKCHasI Hayka. bronornueckne Haykd U U3ydaeMble UMU NMPOOITIEMBI.

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, CBsI3aHHBIE ¢ 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, KJIE€TOYHBIM, TKAHEBBI, OpPraHU3MEHHBIMH,
MOMYJISIIMOHHO-BUZIOBOM,  9KOCHCTeMHBI  (OMoreoueHoTuuyeckuii), 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 He3aBUCUMON IepeMeHHOM. [InmaHupoBaHME 3KCIEpUMEHTA.
[TocranoBka u mposepka rumore3d. HymeBas rumoresa. IlonsitTue BBIOOPKM M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonormuecknx MaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJTYYEHHBIX pPe3yiabTaToB. [IpHUnHBI
HACKa)XEHHUSI PE3yJIbTATOB dKCIIepuMeHTa. [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
IIOJIOKEHMSI COBPEMEHHOM KJI€TOYHON 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 Ouosorndeckas posib. Posib KaTHOHOB 1 aHHOHOB B KJIETKE.

buonornyeckue monmuMepnsl. benku. AMHHOKHACIOTHBIA cocTaB OenkoB. CTPYKTypel OEIKOBOI
Mosekynbl. [lepBuuHas cTpykTypa Oellka, NENTHAHAS CBsI3b. BTopuuHas, TpeTHuHas, yeTBEpTHUYHAs
cTpyktypbl. Jlenaryparus. CoiictBa OenkoB. Kiaccupukanms OenkoB. buomornueckue ¢GyHKIum
OenKoB.

VYrneBonel. MoHOCaxapuasl, 1ucaxapuibl, ONUrocaxapuapl 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. Bunet PHK. @ynkunn PHK B kierke.

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

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

2.3

Tumnsl K1eTok: 3yKapuoTHUecKasi U Mpokapuorudeckas. CTpyKTypHO-(QYHKIHMOHAIbHBIE 00pa30BaHUs
KJIETKH.

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

Crpoenne u  (QYHKIMOHHUPOBAHME DJYKapUOTHUECKOW Kierkdu. [lnasmarmueckas MemOpaHa
(mnazmanemma). CTpyKTypa IUIa3MaTHUeCcKoi MeMOpaHbl. TpaHCIOpT BELIECTB Yepes3 MIa3MaTHIECKYI0
MeMOpaHy: maccuBHbIN (nuddy3us, odnerdyennas nudQysus), akTUBHBINA (IEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopt). llomymponumaemocts wmemOpanbel. PaGora HaTpuii-kanueBoro Hacoca.
OHAOUWTO3: MUHONMTO3, ¢(arouuto3. Ok3ouuto3. Kierounas crenka. CTpykrypa U (QYHKUIUH
KJIETOYHON CTEHKH pacTEHUH, rprOoB.




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
rpaHyIsipHOrO perukyiayma. CuHTe3 pacTBOPHMBIX OenkoB. CHMHTE3 KIIETOuHBIX MeMOpaH. ['mamkuit
(arpanynspHBIN) SHIOIUTa3MaTHUecKul peTHuKyiIyM. CekperopHas ¢yHKuusi ammapata [ ombmku.
Tpancnopt BeliecTB B kieTke. Bakyonu pacturenbHbix kietok. Knerounsiii cok. Typrop.
ITosnyaBTOHOMHBIE OpraHOW/IbI KIETKU: MUTOXOHJIPUH, TUIACTHIBIL.

Crpoenne u (QYHKUMU MUTOXOHAPWUH ¥ TuiacTul. [lepBUYHBIC, BTOPUYHBIE U CIOXKHBIC IUTACTHIBI
(hOTOCHHTE3UPYIONIUX FYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOILIACTHI BBICIITMX PACTCHHIM.
HememOpannsie opraHouabl kinetkn CtpoeHue M (PyHKIMM HeMeMOpaHHBIX OPraHOMIOB KIIETKH.
PuGocombr. MukpodunamenTsl. Mplteunsie kieTkrn. Mukpotpybouku. Knerounsrit nentp. CtpoeHue
Y JBIKEHHUE KTYTHKOB M peCHUYEK. MUKPOTPYOOUKH IIUTOILIa3MBl. LleHTpronb.

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

Knerounsle Bxmiouenusi. CpaBHHUTENbHAas XapaKTEPUCTHUKAa KIIETOK DJYKapHOT (PacTUTENbHOM,
KUBOTHOM, TPUOHON)

2.4

ACCUMWIALIASA ¥ TUCCUMUJISILIAS - JIBE CTOPOHBI MeTaboyn3Ma. Turmbl oOMeHa BElecTB: aBTOTPO(HBIN
n rerepoTrpoHBI. YyacTue KHCIOpoJa B OOMEHHBIX IpoIeccax. JHEpreTHyeckoe obecredeHne
kiIerku: npeBpameHue ATdD B oOmeHHbIX mporeccax. DepMeHTATHBHBIA XapakTep peakiuil
KIIeTouHoro Meradonusma. GepMeHTHI, UX CTPOCHHUE, CBOMCTBA U MeXaHU3M JielicTBus. KodepMeHThI.
OTinuns hepMEeHTOB OT HEOPraHWYECKHUX KaTajIu3aTopoB. benKku-akTuBaTOpbl M OEIKHU-MHTHOUTOPHI.
3aBHCUMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEaKIUi OT Pa3InYHBIX (PAKTOPOB.

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

XemocuHTe3.  PazHooOpaswe  OpraHU3MOB-XEMOCHHTETHKOB:  HUTpUQUIMPYIOIIME  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 MHTOXOHApUHA B  MpoIeccax
Oouonornyeckoro okucieHus. Llukmmdeckme peaknmnm. OxucnutenbHoe — (pochopurpoBaHUE.
[IpenmymecTBa aspobHOrOo myTH OOMEHa BemIecTB Tepen aHadpoOHBIM. D(PPeKTHBHOCTH
SHEPTreTHIECKOTro oOMeHa

2.5

Peaknuu maTtpuuHoro cunresa. [IpHHIMI KOMIIJIEMEHTAPHOCTH B PEAKLUSIX MAaTPUYHOTO CHHTE3a.
Peanmzamus HacienctBeHHOW wH(OpManuu. ['eHeTHYecKwWid KO, €ro cBoicTBa. TpaHCKpUMIIHS -
marpuusblii cuHte3 PHK. IlpuHUMOBl TpaHCKpUIUMU: KOMILIEMEHTAPHOCTh, AHTHUIIAPAJIIEIBHOCTB,
aCUMMeTpUYHOCTh. TpaHcmsamus W ee dTambl. Ydactue TpaHcnopTtHeix PHK B OmocuHTese Oenka.
YcnoBus 6uocunTesa Oenka. KonupoBanne amuHOKUCIOT. Porb prbocom B OnocruHTE3e 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 mapa3uTbl. CTPOEHHE MPOCTBIX M CIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OAKTEPHOGaros.

Bupycubie 3a0osneBanusi denoBeka, >XuBOTHBIX, pacteHui. CIIMJ], COVID-19, counanbHbie u
MEIUIHCKHE TTPOOIIEMbI

2.6

Knerounsiii 1mmkin, ero mepuonsl M perymsinus. Warepdaza um MuTo3. OCOOEHHOCTH NPOLECCOB,
nporekatomx B uHTepdaze. llomroroBka  kiuerkn kK - geneHuto.  IlpecuHTermueckuit
(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 TenoMepas3a. XPOMOCOMHBIH HaOOp KIETKH - KapHOTHIL




JMniaonaHeid ¥ ranjaouaHbei Habopsl XpomocoM. ['oMonornunbeie XpoMocoMbl. [1010BBIE XPOMOCOMBI.
Henenne knerku - mMuto3. CTaguM MUTO3a U NPOUCXOAIIME B HHUX IPOLECCH. THMBI MHTO3a.
Kapuokunes m nurokunes. buomormdeckoe 3HaueHHME MUTO3a. Perynsnus MHTOTHYECKOrO ITMKIA
knerku. [Iporpammupyemas kineroyHasi THOENb - allONTO3.

@OyHKINOHATIbHAS TEHOMUKA

OpranusM Kak 6uoJoruyeckas cucrema

3.1

OI[HOKJ'ICTO‘IHBIG, 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 kimerku, unu ramersl. Meito3. Cragumu Meitoza. IloBenenue
xpomocoM B Mmeiro3e. Kpoccunrosep. buonorngeckuii cmpica Meiio3a u monoBoro mporecca. Meiio3 u
€ro MeCTO B KHU3HEHHOM ITUKJIE OPIraHU3MOB.

[Ipen3aponpiiieBoe pa3sutue. ['ameroreHes y »kuBoTHbIX. [1os10BEIe sxene3bl. OOpa3oBaHKUE U Pa3BUTHE
MOJIOBBIX  KJeTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE TMONOBBIX KIETOK. OIJIOJOTBOpEHHE U
SMOpPHOHANIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI  OILUIOJIOTBOPEHUS: 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 3apOJBIIIEBHIX JTUCTKOB. B3anMHOE BIUSHHE
JacTe pa3BUBAIOIIETOCS 3apojpimia (dMOpHOHANBHAS WHAYKIH). 3akianka IUlaHa CTPOSHUS
KHUBOTHOTO KaK pPe3yJabTaT HEpapXHUECKHX B3aUMOJCHCTBUN TeHOB. BnusHMe Ha SMOpHOHaIBHOE
pasBuTHE pa3IUYHbIX  (DAKTOPOB  OKpyXkarolied cpeapl. PocT W pa3BUTHE  IKUBOTHBIX.
[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 peryssiud pocrta
XKHUBOTHBIX U uenoBeka. CTazuu 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 |
CUMBOJBI. [ OMOJIOTHYHBIC XPOMOCOMBI, aUICTbHBIC TeHBI, aIbTepPHATHBHEBIC TPU3HAKHA, JOMUHAHTHBIN
W PEIECCUBHBIN IpHU3HAK, TOMO3WUTOTA, TeTEPO3NUT0Ta, YNCTas JMHHS, THOPHABI, TEHOTHII, ()SHOTHII.
OcHOBHBIE METOBI TEHETUKHU : THOPUIOIOTHIECKUAN, ITUTOIOTMYECKIH, MOIEKYIISIPHO-TeHETHIECKUN

3.3

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

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

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

I'enervka nona. XpoMOCOMHBIH MEXaHHM3M OIPEAETICHUs M0Ja. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHblii ¥ reTeporaMerHblii  moji. ['eHeTHuYecKass CTPYKTypa IIOJNOBBIX  XPOMOCOM.
HacnenoBanve npu3HaKoB, CHEIUICHHBIX ¢ MOJIOM. ['€HOTHII Kak LenocTHas cuctema. llneiiorponus -
MHOXXECTBEHHOE JlelicTBUE reHa. MHOKECTBEHHBIN ajienn3M. B3aumopeiicTBue HeasulenbHBIX TEHOB.
Komniementaprocts. Onucras. [lonumepus

3.4

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




MoaudurkannonHas U3MEHUUBOCTb. Ponb cpenpl B hopMupoBaHUK MOAU(PUKAMOHHONH N3MEHYUBOCTH.
Hopma peakuuu npu3Haka. Bapuarmonnsiii psjg u BapuanuonHas kpusasi (B. Moranucen). CBoiicTBa
MOIU(PHUKAINOHHONW U3MEHYHBOCTH.

I'enotunuueckass n3mMeHYMBOCTb. CBOMCTBA T€HOTUIINYECKON HM3MEHYMBOCTH. BUIbl reHOTHIMUYECKOM
W3MEHYMBOCTH: KOMOMHATHBHAS, MyTAI[IOHHASI.

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

MyrtannonHas U3MEeHYMBOCTh. BUIbl MyTanuii: reHHblE, XpOMOCOMHBIE, T€HOMHbIE. CIOHTaHHBIE U
WHIYLIUpPOBAaHHBIE MyTallMM. SInepHble U IUTOIUIa3MaThdeckue MyTanuu. CoMaTHYECKUE U TIOJOBbIE
myTtauuu. IIpuuMHBl BO3HMKHOBEHMs MyTauuid. MyTrareHbl M UX BJIMSHUE HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpolecca. 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: TEHEATOrHIECKUH, OIM3HEIIOBBIM, [IUTOTCHETUYECKUH, TTOMYIISIITAOHHO-
CTaTUCTHYECKHUH, MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHoOe OTIpEJIeIICHUE FEeHOTHIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHWE, TE€HOTHUIUpOBaHME, B TOM 4ucie ¢ nomomibio [IP-ananu3za.
Hacnencreennnie 3a0oseBaHus deloBeKa. | €HHBIE W XpPOMOCOMHEIE OOJIe3HHM dYelloBeKa. boiiesHu ¢
HACJICICTBEHHON MPEAPAaCIIONOKEHHOCThIO. 3HAUCHNE MEIUITMHCKON T€HETHKU B MPEIOTBPAIICHUH U
JIEUEHUHU I'eHETHYECKUX 3a00eBanuil yemoBeka. CTBOIOBEIE KIIETKH

3.6

JlomecTukamuss M CeneKkmus. 3apoXJIeHHe CeleKnuH W JomecTukanuu. Yuenue H.M. BaBmmoBa o
LIEHTPaX MPOUCXOXKIEHUS U MHOI000pa3usl KyJIbTypHBIX pacTeHHid. Ponb ceneknnm B CO3JaHNH COPTOB
pactennii w mopox KWBOTHBIX. CopT, MMOpoJa, IMTaMM. 3aKOH TOMOJIOTHYECKHX pSIOB B
HacliencTBeHHON n3MenunBocty H.W. BaBuioBa, ero 3HaueHue ISl CEICKITMOHHON PaboTHI.

Mertonbl cenekinoHHoW paboThl. MCKYCCTBEHHBIH OTOOP: MAacCOBBIM M HHIWBHIYAIBHBIA. DTaIbl
KOMOWHAIIMOHHOM ceneKnuu. VIcrpITaHue 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 CKpemyBaHWe, WM ayTOpuauHT. lerepo3nmc w ero NPUYHHEL
Hcnonp3oBanue rereposuca B cemeknuu. OtmanenHas ruOpuausanus. [Ipeomonmenwe Oecrimomst
MEXKBHUIOBBIX THOPUIOB. JIOCTHIKEHUS CEIEKIINN PACTEHUIA U YKUBOTHBIX

3.7

OOBeKTbI, UCIIOIb3yeMbIe B OMOTEXHOJIOTHH, - KJIETOUHbIE U TKAaHEBbIE KyJIbTYpPbl, MUKPOOPTaHU3MBI,
X XapakTepucTuka. TpaauiuoHHass OMOTEXHONOrWs: XJeOONedeHHe, MONYyYEHHE KHCIOMOIOYHBIX
MIPOAYKTOB, BUHONENHE. MukpoOuoiorudeckuii cuaTe3. OObEKTH MUKPOOHOIOTHUECKUX TEXHOIOTHI.
[IpousBoacTBo Oenka, aMUHOKHUCIOT U BUTAaMUHOB. McKyccTBeHHOE OMIomoTBOpeHue. PekoHcTpyKus
SIALIEKJIETOK M KIIOHUPOBAaHHUE HUBOTHBIX. METO TpaHCIUTAHTALMH SIAEP KIETOK.

XpoMocoMHasi M TEHHas UWHXXEHepHs. VICKycCTBEHHBIH CHHTE3 TI€Ha M KOHCTPYHPOBAaHHE
pexomOuHanTHRIX JHK. JlocTmkeHnss W TepCHEeKTUBBEI XPOMOCOMHOM ¥ TEHHOH WH)KEHEpHUH.
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 TpynIibl 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




CHUCTEMBI OpraHOB MHOIOKJIETOYHOIro opraHuzMa. OpraHms3Mm Kak eJuHoe Ienoe. TKaHM pacTeHHil.
Tunbl pacTuTeNbHBIX TKaHEH: oOpa3oBaTeNbHAasl, TOKPOBHAS, MPOBOAAIIAsI, OCHOBHAS, MEXaHUYECKasl.
OcobenHocTy cTpoeHus, PyHKIUH U pacloNoKeHHs TKaHEel B OpraHax pacTeHHH

4.3

BereraTtuBHble U TeHEpAaTHBHBIC 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 PErysilus Y MHOTOKJIETOYHBIX
pacreHuii. PocToBbI€ BEIIECTBA U UX 3HAUCHUE

4.5

MHOroki1eTouHbIe KUBOTHBIE. B3aMOCBSA3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U
CHUCTEMBI OPTaHOB MHOTOKJIETOYHOro opranmiMa. Opranm3m kKak eamHoe menoe. ['omeocras. Tkanu
JKUBOTHBIX M YCIIOBEKAa. THIILI >KUBOTHBIX TKaHEW: SMHMTEIHAbHAs, COSAUHUTEIIbHAS, MEIIICUHAs],
HepBHas. OCOOEHHOCTH CTpPOEHUS, (YHKIMA M PACIONOKEHHS TKAaHEH B OpraHax J>XUBOTHBIX H
YeJIoBeKa

4.6

Opranbl W CHCTEMBI OPraHOB XHMBOTHBIX. (OYHKIMM 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 cucTeMa IO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpoBOoOOpaIieHusi. DBOMIOLMOHHBIE 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. 3allliTa Y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKPOBBI M WX TNPOU3BOMHEIE.
PazgpaxkuMocTh W perymanuds y OpraHu3MoB. Pa3Ipa’kuMOCTh y OIHOKJIETOYHBIX OPTaHHU3MOB.
Takcucel. Pa3znpakuMoOCTh M pEryssiliis Yy MHOIOKIJIETOYHBIX pacTeHuil. PocToBble BemiecTBa M HX
3HAYEHHE.

HepBHrast cucrema n pediiekTopHas peryisius y MHOTOKIIETOYHBIX )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 MUKPOOPTaHU3MOB, PACTEHUH, )KHBOTHBIX U YeJIOBEKa

OpraHu3M 4enoBeKa U ero 37J0pOBbE

5.1

OpraHbl 1 CHCTEMBI OpraHOB dejoBeka. OTIeNbl TOJIOBHOTO MO3Ta MTO3BOHOYHBIX YKHBOTHBIX. Pedurexc
u pedrexropHas ayra. besycrnoBHbie U ycnoBHEIE peduiekchl. [ 'yMopalibHas peryssus U S3HIOKpUHHAS
CUCTEMa KUBOTHBIX U 4enoBeKa. JKene3bl SHAOKPUHHON CHUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB.
BzanmocBs3p HEpBHOW W IHAOKPUHHOW cucTeM. | wumoramamo-rumodusapHas cuctema. Pediexc u
peduiektopHas nyra. be3ycioBHBIE U YCIIOBHEIE PEQIIEKCHI

5.2

3ammra opraHu3Ma oT Oorne3Hell. MMMmyHHast cuctema uvenoBeka. KileTouHBIE M TyMoOpaibHBIN
MMMYHHUTET. BpOXXIEHHBIN, NPUOOPETEHHBIH CIEMUPUIESCKUN UMMYHUTET. Teopus KIOHAJIHHO-
cenektuBHoro ummynurera (II. Opmux, ®.M. bepner, C. ToneraBa). BocmanurenbHble OTBETHI
OpraHu3MoB. Poib BpokJIeHHOI'0 MMMYHHTETa 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'IBHBIe
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 YeTOBEKa

5.7

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

Teopus sBomtounu. PazBruTue )xu3Hu Ha 3emiie

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, HACIIEIICTBEHHAss M3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAaHHE, CCTECTBEHHBIH U
HUCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cuaTeTHueckord Teopuu spomonun  (CTD). HelitpanbHas Teopus OBONIONHUU.
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 reHoGOHIa MOMYJISIMH 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
(mpocTpaHcTBeHHAS), OMoornueckas (PenpoayKTUBHAS).

EctecTtBeHHbIii 0TOOp - HampaBisromuid (akrop 3BorOIUH. DOpMbI  €CTECTBEHHOrO OTOOpA:
JBIDKYIIAN, CTAOMIIM3UPYIONTHH, pa3phIBatomuii (In3pynTuBHEIA). [TomoBoit oTOOp.
[IprcmocobmeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOMIONHNH. BOSHUKHOBEHNE MTPUCIIOCOOIEHU
y opraau3MoB. Apomopho3pl W uaHoamanTaruu. lIpuMepsl TPHUCIIOCOONICHWH Y OpraHU3MOB.
OTHOCHTETHFHOCTD MIPUCIIOCOOTICHHOCTH OpPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHme Kak pe3ylbTaT MHUKPOIBOMONWU. M3omsmus -
KimoueBoi  (haktop BHmooOpazoBaHuA. llyTm m cmocoObl BHIO0OPa30BaHUA: AJUIOMATPHYECKOE
(reorpadmueckoe), cHUMHIaTpUUECKOe  (PKOJOTHYECKOe), "MTHOBeHHOe"  (IIOJIUILTOWIN3AITHS,
rubpuansanys). JIuTenbHOCTh SBOMONOHHBIX MTPOIIECCOB.

MexaHu3Mbl GOpMUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3Hsl.

Ponb sBomronoHHON Omosyormu B pa3pabOTKe HAaydHBIX METOJIOB COXpaHEHHs] OMOpa3HOOOpasms.
MUuUKpOIBOIIOINNS ¥ KOIBOJIIOIMS MAPa3UTOB M UX X035eB. MexaHn3Mbl (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 CPABHUTENbHO-MOP(OIOrnIecKue METoIbl U3y4EHHS IBOITIOUNH. | eHeTHIecKre
MEXaHU3Mbl HBOJIONMU OHTOI'€HE3a U IMOSABJICHUS 3BOJIOLMOHHBIX HOBIIECTB. | OMONOrMYHBIE W
aHaJOTMYHBIE OpraHbl. PynuMmeHTapHbBIe OpraHsl M aTaBU3MbL.  MOJEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHYECKHE M MaTeMaTH4YeCKHE METOAbl HW3Y4YEHHUS OBOJIOLNUM. | OMONOTHYHBIE TEHBI.
CoBpeMeHHBIE METOIBl IOCTPOCHUS (HIOTEHETHYECKUX JEPEBbEB. XPOMOCOMHBIE MYTalUH U
9BOJIIOLMS [€HOMOB.

Oobmume 3axkoHOMepHOCTH (TpaBuia) 3Boonuu. HeoOpaTuMocTs 3BONMIOUMU. AANTHBHAS paguanusl.
HepaBHOMEpPHOCTH TEMIIOB BOIOLUN

6.4

Hay‘{HI)IC TUINOTC3bl MPOUCXOXKJACHUA XHU3HU Ha 3emne. AOuorene3 u MaHCIICPpMMUL. I[OHay‘lHLIe
OpeacTaBjICHUA O 3apOXKACHUN KU3HU (eraI_II/IOHI/BM). T'unore3a moCTOSHHOrO CaMO3apOKACHUA




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

OcHOBHBIE 3Tambl HEOpraHWYecKod osBomrouuu. llmaHerapHast (Teonoruveckasi) 3BOJIOLUS.
Xumuueckast 3BOToNHS. AOMOreHHBI CHHTE3 OpraHWYecKUX BelecTB 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.
PuGozumbr (T. Yekx) um runoresa "mmpa PHK" VY. TunGepra. ®opmupoBanue meMOpaH U
BO3HMKHOBEHME IIPOTOKJIETKH.

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

HauanpHbie STambl opraHudeckoil dBomONuU. [losiBiIeHWE W 3BOMIONUS TMEPBBIX 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. Benyickas ¢ayHa.
KemOpuiickuil B3pBIB - TOSBIICHHE COBPEMEHHBIX THIOB. llepBble XOpaOBbIe >KMBOTHBIE. JKM3HD B
BoJle. OBONIONMS TO3BOHOUHBIX. [lpomcxoxienne ampuOuii wu pentwmil. [IpoucxoxieHue
MJICKONUTAIOMINX W MNTHI. [IpuHIMO KiodeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMH 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 BIIMSHUE HAa Ta30BbIH COCTaB aTMOC(hEPHI.

MaccoBble BBIMHpAaHHs - JKOJOTMYECKHE KPHU3UCHI MPOUUIOro. [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 IOJoKeHue uenoBeka. CBHIETENbCTBA
CXOIACTBA 4EJOBEKa C IKMBOTHBIMHM: CpPaBHHUTEIBHO-MOP()OIOTHYECKHE, 3MOpPHOIOTHYECKUE,
¢uznonoro-onoxumMmuyueckue, nopeneHyeckne. OTIUYMA Yel0BeKa OT KUBOTHBIX. [IpsiMoxoxieHue u
KOMIIJICKC CBI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJTOBHOIO MO3ra ¥ BTOPOM CUTHAIBHON CHCTEMBI.
HBwxymue cunsl  (pakToppl) aHTpomoreHesza: Owonorndeckue, conuaibHble. COOTHOIIEHHE
OHMONIOrMUYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJUU AHTPONOreHe3a. ABCTPANIONUTEKH - IBYHOrME Opedkd Jroneil. YenoBek ymensblid,
MEepBbIC U3TOTOBJICHUS OpYAUil Tpyaa. UeaoBek NpsIMOXOIAIIMN U MEPBBIA BBIXOA JIIOJACH 3a IPEaeIbl
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.




MogenupoBanue B 3KOJOTHH. MOHUTOPUHI OKPYXKAIOUIEH CpPEIbl: JIOKAJIbHBIA, PErHMOHANBHBIA U
ri100aJIbHBIN

7.2

Okonoruueckrue (axkTopel M 3aKOHOMEPHOCTH uX JeiicTBusl. Kiaccudukamus 3KOIOTHYECKUX
¢dakTopoB: abuoTHueckue, OWOTHYECKHE, aHTpororeHHble. OOmME 3aKOHOMEPHOCTH JCHCTBHSA
skonoruueckux (akropoB. [IpaBuno muammyma (K. [Hopenrens, 0. JIubux). TomepaHTHOCTS.
OBpHOMOHTHBIE U CTCHOOW OHTHBIC OPTaHU3MBI.

Abuornueckue dakropsl. CBeT Kak dKomorudeckuil 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
TemIepaTypbl Ha opraHusMbl. [loMkuiorepMHbIE M TOMOHOTEPMHBIE OpTraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skosoruueckuil (akrtop. [IpucmocobneHus pacTeHHid K TMOJIEP)KAHUI0 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-XMMHUYECKHE  OCOOCHHOCTH  cpel  OOWTaHHsS  OPraHU3MOB.
[pucnocobnennst OpraHu3MOB K KHU3HU B PA3HBIX CpeIax.

buonornyeckue putmpl. BHemmHme wu BHyTpeHHHE pUTMBL CyTOYHBIE W TOJUYHBIC PHUTMBL.
[pucnocobieHHOCTs OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HU.

XKuznennsie Gopmbl opraHu3moB. [loHsTHE O xuM3HeHHOW Qopme. JKuzHeHHbIE (OPMBI PaCTCHUIL:
JIepeBbsl, KyCTAPHUKH, KyCTAPHWUYKH, MHOTOJICTHHE TpPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (OPMBI
YKUBOTHBIX: THAPOONOHTHI, T€OOHOHTHI, a3p00HOHTEL. OCOOEHHOCTH CTPOEHUS M 00pa3a )KU3HH.
Buotnueckue (haxkropbl. Buasl OHOTHYECKUX B3aUMOAEHCTBUIN: KOHKYPEHIIHS, XUIIIHUYECTBO, CUMOMO03
n ero ¢opmel. Ilapasutnsm, Koomepamus, MyTyajdu3M, KOMMEHCaIu3M (KBapTHPAaHTCTBO,
HaxjeOHnuecTBo). Herpodwmueckne B3anmMomelcTBus (Tomuueckue, ¢dopudeckue, (padpudeckue).
3HaveHne OWOTHYECKHWX B3aMMOACWCTBUN ISl CYIIECTBOBAHHWS OpPraHW3MOB B Cpele OOWTaHUS.
[IpuHLUIT KOHKYPEHTHOT O UCKIIIOYEHUS

7.3

OKOJIOrMUecKHe XapakTepucTUku nomymauuu. Ilomymsums kak Ouonoruueckas cucrema. Poib
HEOJIHOPOIHOCTH Cpefibl, (PU3MUCCKUX 0apbepoB M OCOOCHHOCTEH OMOJIOrMHM BHAOB B (hOPMHUPOBAHUHU
IIPOCTPAHCTBEHHONW CTPYKTYphl momyasiuuid. OCHOBHbIE IOKa3aTeNd IOMYJSALUU: YUCICHHOCTb,
IUIOTHOCTh, BO3PAacTHAs M IIOJIOBas CTPYKTypa, POXKIAEMOCTb, HMPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUT'panus.

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

[lonsatre o0 skomormueckoil Humie Buga. MecrooOuTanne. MHOroOMepHasE MOZIENb KOIOTHIECKOM
Hum JIx. M. XaTunHcoHa. Pa3mepsl skonorudeckoi HUIM. [loTeHnnanbHas u pealn30BaHHAS] HUILN.
Bun kak cucrema nomynsauuid. Apeaisl BUAOB. BUABI U UX KU3HEHHBIE CTPATErHH. 3aKOHOMEPHOCTH
MOBEJICHUS 1 MUTPallui )KUBOTHBIX. bHONOrn4ecKkne nHBa3uu YyKEpOAHBIX BUIOB

7.4

CoobmecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsi3u MeXay OpraHm3MamMu B OHOIIEHO3E.
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 mpoxyKuus. DKOJIOTMYECKHE MHPaMUIbl YHCEd,
OromMacchl ¥ SHEPTUH.

HanpasienHsle 3akOHOMEpHBIE CMEHBI COOOIIECTB - CyKLecCHH. [lepBUYHbIE 1 BTOPUYHBIE CYKLIECCHH
W HUX [PUYUHBL. AHTPONOreHHBIE BO3JCHCTBUS Ha CyKUeccud. KIiMMakcHOe COO0OIEecTBO.
Bropa3nooOpasue u moaHOTa KpyroBOpPOTa BELIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

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

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




CuHnanTponu3anus ropoAckoi ¢ayHel. buonorndeckoe n Xo3siCTBEHHOE 3HAUYEHHE arpO’KOCUCTEM H
ypOoskocucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHHUS OCHOBHBIX B3aMMOJICHCTBUI OpraHU3MOB B
9KOCUCTEMAX.

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

7.5

Buocdepa - obierianerapaast 000mouka 3eMId, TJe CYIISCTBYET WM CYIISCTBOBAjIA XKHU3Hb. YUCHUE
B.W. Bepuanackoro o ouochepe. Obnactu 6uochepsl u ee cocra. JKuBoe BelecTBO OMOC(Ephl U ero
GyHKINH.

3aKOHOMEPHOCTH CyIIeCTBOBaHUS Orocheprbl. OCOOCHHOCTH OHOC(Ephl KaK I100aJbHON 3KOCHCTEMBI.
Juuamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BeIIECTB M OHMOr€OXMMHUYECKUE ITUKIIBI
(yrnmepona, azota). PurmMuuHOCTh siBJICHUH B Ouochepe.

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

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

7.6

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

AHTpOIIOreHHOE BO3JIEMCTBHE HA PACTUTENBHBIA M JKHBOTHBIA MHp. OXpaHa pacTUTETBHOTO H
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl npupoabl. KpacHsie xaurH. Oco00 OXpaHsIeMbIe
npuponusie Teppuropun (OOIIT).

Boranudeckue cajibl ¥ 300JI0THYECKHE MAPKH.

OcHOBHBIE TIPUHIOHAIIBI yCTOfI‘IHBOFO pa3BUTHUA YeI10BcUYECTBA u IIpUpOABLI. PaI_II/IOHaHI)HOC
MIPHUPOIOIIONIB30BAHNEC M COXPAHEHIE OMOJIOTMUECKOT0 Pa3HOO0pa3ns 3eMITH
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e buonorus. bazosenii ypoBenb.10 kmacc/ B.B. Ilaceunmk, A.A. Kamenckuii, A.M. Py0ros,
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e borpanosa T.JI., CononoBa E.A. buonorus. CipaBo4HUK AJIs1 CTApIIEKIACCHUKOB M MOCTYMAIOIIUX
B By3bl. — M.: ACT-npecc, 2022.

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

e 3axapoB B.b., MamontoB C.I'., Conun HU. OOGmas Owosorus: Yued. mist 10 — 11 xim
obureoOpazoar. Yueb. 3aBeaenuit - M.: [lpoda, 2019.
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6uonoruto: [lep ¢ anrn. — M.: Mup.
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CUCTEMA OINEHUBAHUAA PE3YJIBTATOB 11O IIPEJIMETY BHOJIOI' A1
Kpurtepun u HOpMbI OLlEHKHM 3HAHUI U YMEeHHI 00y4al0IIUXCs 32 YCTHbIA 0TBET
Ouenka "S5" craBuTCS, €CIIU YUCHUK:
® [I0Ka3bIBAaeT IIIyOOKOE U MOJHOE 3HAaHWE U TIOHMMaHHE BCEro MPOorpaMMHOI0 MaTepHala,
® [I0JHOE NOHMMAaHME CYIHOCTH PacCMaTPUBAEMBbIX IOHATUH, SIBICHUN U 3aKOHOMEPHOCTEH, TEOPHH,
B3aHMOCBSI3€Ii;
® YMEET COCTaBJISITH IOJIHBIM W TNPaBUJIBHBIA OTBET HAa OCHOBE HM3Y4YEHHOI'O MaTepUaia;BbIACIIATH
TJIaBHBIE MTOJIO’KEHHSI, CAMOCTOSITEIBHO TOATBEPKIaTh OTBET KOHKPETHBIMU IIpUMEpPaMHU, (akTaMu;
CaMOCTOSITEJIBHO U apIyMEHTHUPOBAHO JIeTaTh aHAJIN3, 0000IeH!s, BEIBOIbI;
® YCTAHAaBJIMBATh MEXIPEIMETHbIE CBs3W (HA OCHOBE paHee NPUOOPETEHHBIX 3HAHWHA) U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPUYECKHU NPUMEHSATH MOIYYEHHbIE 3HAHUS B HE3HAKOMOW CHUTyalluu;
MOCIIEI0BATEIbHO, YETKO, CBSI3HO, 000CHOBAHHO U 0€3011M00YHO U31araTth yueOHbIH MaTepHall.
® YMEET COCTaBJIATh OTBET B JIOTMYECKON IOCIENOBATEIbHOCTH C HCIOJIb30BAHUEM IIPUHATOU
TEPMUHOJIOTHH; JIeTIaTh COOCTBEHHbIE BHIBOIBI;


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

(bopMynHpOBaTh TOYHOE OIPEACICHNUE M HCTOJKOBAHHE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPUH;
MO>KET IIPU OTBETE HE NTOBTOPSATH JOCIOBHO TEKCT yUEOHUKA;

u3Jjaratb, MaTepUas JIUTEPATYPHBIM S3BIKOM;

MPAaBUIILHO M 0OCTOSTENHHO OTBEUATh HA JOTIOJIHUTEIILHBIC BOTIPOCH YUUTEIIS;

CaMOCTOSITEIIbHO M PAIlMOHAIBFHO HCIIOJIb30BaTh HATJISAHBIE TOCOOWS, CIPABOYHBIE MaTEpHalIbl,
Y4eOHUK, JOTOTHUTEIBHYIO TUTEPATYPY, IEPBOUCTOYHUKH;

IIPUMEHSTH CUCTEMY YCJIOBHBIX 0003HAUEHUN TP BEJICHUU 3aIIMCEH, COMPOBOKIAIOIINX OTBET;
WCTIOJIB30BATh JIJIS I0KA3aTeIbCTBA BHIBOJIOB U3 HAONIIOJJICHUN U OIIBITOB;

CaMOCTOSITEJIbHO, YBEPEHHO U 0€301IMO0YHO MPUMEHSIET MOJIYYEHHbIE 3HAHUS B PELICHUU NPOoOIeM
Ha TBOPYECKOM YPOBHE;

JOITyCcKaeT He 0ojee OJHOr0 Heno4déTa, KOTOPBIM JIETKO HCIPaBIISIET MO HABOJSIIUM BOIPOCaM
YUUTENs; UMEET HeoOXOUMble HaBBIKM pabOThl C MPUOOPAMHU, YepTEKaMHU, cXeMaMH, rpaduxkami,
KapTamMH, CONYTCTBYIOIIMMH OTBETY; 3alUCH, COMNPOBOXKJAIOIIME OTBET, COOTBETCTBYIOT
TpeOOBaHUSAM.

Ounenka "4" cTaBUTCS. €CIIH YUCHUK:

MOKAa3bIBACT 3HAHWS BCETO M3YYEHHOTO MPOTPAMMHOTO MaTephaia; AaéT MOJHBIA U TPABHIbHBIN
OTBET Ha OCHOBE U3y4CHHBIX TCOPHI;

JOIyCKaeT He3HAUYNTEIbHBIC ONTHOKM W HEJTOYETHI MPU BOCIIPOM3BEACHUH W3yICHHOTO MaTepHala,
HEOOJIBIIIME HETOYHOCTH TIPH UCIIOJIb30BAHNN HAyYHBIX TSPMHUHOB WJIH B BBIBOJIAX, 00OOIICHUSX U3
HAOIIOACHU;

MaTepHuall u3JaraeT B ONMpeaesIEHHON JIOTHYECKOH TOCIeIOBATEIBHOCTH, TIPU 3TOM JIOITYCKAeT OJTHY
HErpyOyro OommOKy Wiu He Oojiee IBYX HENOYETOB, KOTOPHIE MOXET MCIPABUTHh CaMOCTOSITEIIBHO
pu HEOOJIBIIION MTOMOIIH MTPETIOIaBaATEIIs;

MOATBEPXKAAET OTBET KOHKPETHHIMH TIPHMEpPaMH; NPaBUJIBHO OTBEYACT HA JIOTIOJHUTEIHHBIC
BOTIPOCHI YYUTEIS; yMEET CaMOCTOSITEIbHO BBIJIEISATh TJABHBIC TIIOJIOKEHUS B HM3YYEHHOM
MaTepuare;

Ha OCHOBaHMM (AKTOB ® TpPUMEPOB 0000marh, JejaTh BBIBOJBI; YCTaHABIWBATH
BHYTPHUIIPEIMETHBIE  CBSI3M. MOXET TPUMEHATh TOJyYeHHBbIC 3HAHWS Ha TMPAKTHKE B
BUJIOM3MEHEHHON CHUTyalud, COOJII0JaTh OCHOBHBIE IMpaBHUJa KYJIbTYpPbl YCTHOW peyH;
WCIIOJIb30BaTh MPH OTBETEC HAay4dHble TEpMUHBL. He oOnagaer MOCTaTOYHBIM HABBIKOM PaOOTHI 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 YCBOSCHHUIO POTPAMMHOI0 MaTEepUaa;

M3JIaraeT MaTeprall HeCUCTEeMAaTH3UPOBaHHO, (PparMeHTapHO, HE BCET/Aa MOCISA0BATEIbHO;
MOKa3bIBAaET HEJOCTATOUYHYIO C(OPMUPOBAHHOCTH OTACIbHBIX 3HAHUN U YMEHHIA;

c;1a00 apryMeHTHPYeT BBIBOBI M 0000IIEHNs, JOMYCKAeT OMUOKU TPpHU X GOPMYITUPOBKE;

HE HCIIOJIb3YEeT B KaueCTBE JOKA3aTENbCTBA BHIBOABI U 000OIICHUS U3 HAOIIOJCHHM, OMBITOB WU
JOTYCKAeT OLIUOKH MPHU UX U3JTI0KEHUU;

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 HETOJIHO Ha BOMPOCHI YUUTENs] UM BOCHPOM3BOIUT COJAEP)KaHHE TEKCTa y4yeOHMKA, HO
HEJIOCTATOYHO IMOHMMAET OTJEIbHBIE ITOJIOKEHUS, MMEIOIINE BaKHOE 3HAYCHHE B ITOM TEKCTE,
JOTTyCKasi OJIHY-/IBE TPpyOble ONIHOKH.

Onenka "2" cTaBUTCS. €CIIM YUCHUK:

HC YCBaMBACT U HC PACKPbIBACT OCHOBHOC COACPKAaHNUC MaTCpHUaJIa;
HC 3HACT WM HC IMOHUMACT 3HAYUTCIIBHYIO YacCTb IIPOrpaMMHOI0 Marcepuajia B MIpPCACIax
IOCTAaBJICHHBIX BOIIPOCOB;



HE JIeJIaeT BBIBOJOB U 000OIIECHHUI;
uMeeT ci1abo c(hOpPMUPOBAHHBIE M HETIOJIHBIC 3HAHUS,
HE YMEET IPUMEHSITh UX MIPH PELICHUN KOHKPETHBIX BOTIPOCOB, 3a/1a4, 3aaHui 110 00pasily;

Py OTBETE HA OJWH BOMPOC JOMyCKaeT Oojiee IBYX TpyObIX OIMIMOOK, KOTOPHIE HE MOXKET
HCTPABUTH J1aK€ MPU MOMOIINA YUUTENS.

Ilpumeyanue. 1lpy OKOHYaHUM YCTHOTO OTBETAa yYallerocs MeJaroroM Aaércs KpaTKUil aHaiu3 OTBETa,
OOBSBIISICTCS MOTUBUPOBAHHAS OTICHKA, BO3MOYHO MIPHUBJICUCHUE IPYTUX YUAIIUXCS TSI aHATTN3a OTBETA.

KpuTtepuu u HOPpMbI OlleHKH 3HAHUI U YMeHMii 00y4alommXxcs 3a caMOCTOATe/IbHbIe MUCbMEHHbIE U
KOHTPOJIbHbIE PadoThI
Ouenka «5» cTaBUTCH, €CIIU YUCHUK:
e BBINOJHET paboTy 06€3 OMOOK U /WiH/ JOTycKaeT He 00Jiee OJJHOrO HEA0UETa,
e cOOMIOMaeT KyIbTypy MUCBbMEHHOH peun; paBuia 0(hopMIIeHNsT THCBMEHHBIX PadoT.
Ouenka «4» CTaBUTCS, €CITN YICHUK:
e BBINOJHIET MUCbMEHHYIO pabOTy MOJHOCTHIO, HO JONYCKaeT B HEeW He Oojee oJHOW Herpyooit
OImMOKH ¥ OJTHOTO HeTouETa U /1in/ He 0oJiee BYX HEIOUETOB;
e CoOMIOMaeT KyIbTYPY MUCEMEHHOW peuH, MpaBwiia o0 popMIICHHUS MTUCHbMEHHBIX pa0OT, HO JAOTYCKaeT
HeOOoJIbIIIE TOMaPKH NP BEICHUN 3aITHCEH.
Ouenka «3» CTaBUTCH, €CIIU YUCHUK:
® MPaBWJILHO BBITIOJHSET HE MEHEE TIOJIOBUHBI paOOTHI;
e jlomycKaeT He Oosiee IByX IpyObIX oMMOOK, UK HE OoJiee 0 JHOU Ipy0oii, 0JHON HErpyOoil OMInOKU
Y OJIHOTO HeJ04ETa, WM He OoJiee TPEX HErpyObIX OIMIMOOK, WM OJHOW HErpyOoi omuOKu U TPEX
HEZ0YETOB, WM MIPU OTCYTCTBUU OLIMOOK, HO MPH HAJIUYUU MATH HETOYETOB;
® JI0NyCKAaeT He3HAUYUTEIbHOE HECOOIOeHHE OCHOBHBIX HOPM KYJbTYpPbl MUCbMEHHON peun, MpaBUil
ohopMIIeHHs MTUCHbMEHHBIX PabOT.
OuneHka «2» CTaBUTCH. €CIIA YYCHUK:
® TPaBUJIBHO BBHITIOJHSAET MEHEE MOJIOBUHBI MMCbMEHHOM paboThI;
® JIONMYCKAeT YMCJIO OMMOOK M HEI0YETOB, MPEBOCXOJAINEe HOpPMY, MPH KOTOPOMl MOKET OBbITh
BEICTaBJICHA O1lcHKa "3";
® JIONyCKAaeT 3HAYUTEJbHOE HECOOII0JCHHEe OCHOBHBIX HOPM KYJbTYphl MUCBMEHHOM peuu, MpaBuil
ohopMIICHHSI TUCHbMEHHBIX PabOT.

Ilpumeyanue. Yuutenb UMeeT MPaBO MOCTABUTH YUEHUKY OLIEHKY BBILIE TOH, KOTOpas MpelycMOTpEHa
HOPMaMH, €CJIM UM paboTa BBINOJIHEHA B OPUTHHAIHLHOM BapuaHnTe. OLEHKU ¢ aHATTU30M paboT AOBOASTCS
70 CBEACHUS Y4YalUXCs, KaKk MpaBWJIO, Ha TMOCIEAYIOIEM YpOKe; MpeaycMaTpuBaercs padoTa Haj
OLIMOKaMU U yCTpaHEeHUe MpoOesIoB B 3HAHUSIX U YMEHUSAX YUEHUKOB.

Kputepun 1 HOpMBbI OLlEHKHM 3HAHMI M YMEHHUI 00y4alOIIUXCH 32 NMPAKTH4YeCKHe U J1a00paTOpHbIe
padoThI
Ouenka «5» CTaBHTCS, €CIU:

® TPaBUIBLHO CAMOCTOSTEIHHO ONpPEAETSeT eNb JAaHHBIX PadoT;

® BBIMOJHIET PabOTy B MOJHOM 00BEME C COOMIOEHHEM HEOOXOJMMOH ' MOCIeI0BaTEIbHOCTH
MIPOBEACHUS ONBITOB, U3MEPEHUU;

® CaMOCTOSITENIbHO, PAIMOHANBLHO BBIOMPAET M TOTOBUT JUIsl BBIMOJHEHHUS pabdOT HEoOXOoIuMoe
obopynoBaHue;

e TPOBOJUT JaHHBIE pPa0OTHI B YCIOBHSX, OOECHEUMBAIIIUX TOIyYeHHE Hauboiaee TOYHBIX
pe3ynbTaToOB;  I'PaMOTHO, JIOTUYHO OIHCHIBAET XOJ TMpaKTUYecKuX (1abopaTopHbIX) padoT,
MPaBUIIBHO (OPMYITUPYET BHIBOIBI;

® TOYHO M aKKypaTHO BBIMIOJIHSET BCE 3aIMCH, TAONIUIIbI, PUCYHKHU, YEPTEKHU, Tpa(UKH, BEIYUCICHUS;



MPOSBJISICT OPraHU3aMOHHO-TPYIOBBIC YMEHHS: TIOJICPIKUBACT YUCTOTY pabodyero Mecra, Mmopsaok
Ha CTOJIC, JKOHOMHO pacXoAyeT MaTepHuajbl; COONIIOAAET IMpaBUiIa TEXHUKH OE30MaCHOCTH IPH
BBITIOJTHEHUH PadoT.

Ouenka «4» CTAaBUTCS, €CIIU YUCHUK:

BBIIIOJIHAET NMPAKTUYECKYIO (1abopaTopHy0) pabOTy MOJHOCTHIO B COOTBETCTBUU C TPEOOBAHUSIMHU
IIpY OLIEHUBAHUU pPE3yJbTaTOB Ha "5", HO NONMYyCKaeT B BBIYMCICHUSX, U3MEPEHUSX BAa — TpU
HeZ04YETa UM OJJHY HErpyOyto OLIMOKY U OJTUH HEJIOUET;

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

Onenka «3» cTaBUTCS, €CIIM YUCHHK:

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

noadupaer 0o0OpyAOBaHME, MaTepHall, HauWHAaeT pabdoTy C MOMOMIbIO YYHUTENs; WM B XOJe
MIPOBEJICHUS] M3MEPEHU, BBIUUCIICHNHN, HAOMIOEHUI JOIMyCcKaeT OLIMOKU, HETOYHO (POpMyIHUpyeT
BBIBOJIbI, 000OIEHUS; MPOBOJUT pabOTy B HEpalMOHAIbHBIX YCIOBHUSAX, YTO HPUBOJUT K
MOJIYUYEHUIO PE3yJIbTaTOB C OOJBIIMMHU MOTPEIIHOCTSMHM; MM B OT4ETE JOMYyCKaeT B oOuIei
CIIOHOCTH He OoJiee OBYX OMIMOOK (B 3amUCSX YUCEN, PE3YyJIbTaTOB M3MEPEHUMN, BBHIYUCIICHHH,
COCTaBJeHUU TpaduKoB, TAOMUI, CXeM © T.O1.), HE UMEIOMUX JUIsI JaHHOW paboOThI
MPUHIUIHAIBHOTO 3HAYEHUS], HO TIOBJIUSBIINX HA PE3YyNbTAT BBHINOJIHEHUS;

JIOTIyCKaeT TPpyOyro OIMMOKY B XOJE BBITIOJHEHHUsS] PabOThI: B OOBSICHEHHH, B O(QOpPMIICHHH, B
COONIOCHUH TMpaBWJI TEXHUKU OE30MACHOCTH, KOTOPYIO YUEHHK HCIpaBIsieT MO TpeOOBaHUIO
YUUTENS.

Ounenka "2" craBMTCA. €CJIM YYEHUK:

HE OMpeAeNsieT CaMOCTOSITeNbHO 1LIeNb palOThl, HE MOXKET 0€3 MOMOIIM YYUTENs MOArOTOBHUTH
COOTBETCTBYIOIEE 000PYI0OBAHUE;

BBITIOJIHSAET pPabOTy HE IMOJHOCThIO, M OOBEM BBIIIOJHEHHOW 4YacTH HE TMO3BOJIAET CHeNaTh
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 CIIEyeT YUUTHIBATh BCE OIIUOKY (rpyOble U HErpyoOble), HENOUEThI
B COOTBETCTBUU C BO3PACTOM yJaLTUXCS.

I'pyObiMH cunTarOTCS OIIMOKHU:

HE3HaHHE ONpEETICHHUsS OCHOBHBIX IOHATHH, 3aKOHOB, NMPaBWJ, OCHOBHBIX MOJIOKEHHUH, TEOPHH,
He3HaHue (opMys, OOLIENPUHSATHIX CHUMBOJIOB O003HAUEHUH BEJIMYMH, E€IUHUI] MX H3MEpEeHHs,
HaUMEHOBAHHUU 3TUX €JUHHIL;

HEYMEHHE BBIICIUTh B OTBETE INIABHOE; 00OOIINTE pe3yabTaThl U3yUECHHUS;

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

HEYMEHHE YUTaTh U CTPOUTH I'paUKu, IPUHLIUIHAIBHBIE CXEMBI;

HEyMEHHE TOArOTOBUTh YCTAHOBKY WM JIabopaTopHOE OOOpYyAOBaHUE, TPOBECTH OTIBIT,
HaOro/IeHue, clenaTh HeoO0XOJuMMble pacy€Thl MJIM HCHOJIb30BAaTh MOJYYEHHBIE JaHHbIE IS
BBIBOJIOB;

HEYMEHHE M0JIb30BaThCs NEPBOMCTOUHUKAMH, YI€OHUKOM, CLIPABOUYHHKOM;

HapylleHHe TEeXHUKH Oe30IacHOCTH, HEOpPE)KHOE OTHOLIEHHE K O00O0pYyAOBaHUIO, Hpubopam,
MaTepHualam.

K HerpyObIM oTHOCATCS OIIMOKH:

HCTOYHOCTD (I)OpMyJIHpOBOK, OHpG,Z[CJ'ICHHfI, HOHHTHI>'I, 3aKOHOB, TCOpI/Iﬁ, BBbI3BaHHAS HEIOJHOTOM
OXBaTa OCHOBHBIX TPHU3HAKOB OMNPCACIACMOIO IMOHATHA WUIIN 3aMeHOl 1 — 3 u3 3THX IIPU3HAKOB
BTOPOCTCIICHHBIMU



OMOKKA MPH CHATUU TMOKA3aHUU C W3MEPUTENBHBIX NPUOOPOB, HE CBSI3aHHBIC C OIpEIeIICHUEM
LIEHBI JICJICHNS LIKAJIbI;

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

OIIMOKH B YCIIOBHBIX 0003HAYCHUAX HA CXeMax, HETOYHOCTh rpaduka;

HEpAallMOHAIbHBI METOJ pELIEHUs 3aJaud, BBIIOJHEHHS YacTU [PaKTU4YEeCKOH paboThl,
HEJO0CTaTOYHO IPOAYMaHHBIM IUIAH YCTHOIO OTBETa (HApYIIEHHE JIOTMKU W3JI0KEHHUS, MOJMEHa
OTJIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMHU );

HEepalMOHAIbHbIE METObI PA0OTHI CO CIIPABOYHOM JINTEPATYPOIl;

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

Henouéramu sAIBJIAIOTCH:

HEeparMOHAIbHbIE TPUEMBI BBIYHCICHUN W TPe0Opa30BaHMIA, BHITIOJTHEHUS ONBITOB, HAOIIOICHUH,
MIPAKTUYECKUX 33JIaHUN;

apu(pMeTHIECKHe OMMOKN B BBIYMCICHHSIX; HEOPE)KHOE BBITIOJHEHUE 3aIllCel, YepTeXel, cXeMm,
rpaduKoB, TabIUIL;

opdorpaduyeckre v MyHKTYaI[MOHHBIE OITHOKH.

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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