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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma mo 6ronoruu s 11 knacca yriryGIeHHOTO YpOBHsI COCTaBJieHa HAa OCHOBE:
- MepepasibHOM 00pa30BaTEIBHON MPOrpaMMbl CpeHero o0Iero oopazopanus ot 18.05.2023 Ne 371
- depepanbHOro TOCYAAPCTBEHHOTO 00pa30BaTENLHOTO CTaHIapTa cpenHero oodmero oopa3oBanus (YTB. mprka3oM MuHUCTEpCTBa 00pazoBanus u Hayku PO ot 17
Mas 2012 1. Ne 413) ¢ usmenenusimu Ha 12 aBrycra 2022 r.
- Ilpukaza Munnpocsemieaust Poccun ot 09.10.2024 Ne 704 «O BHeceHMHM H3MEHEHHI B HEKOTOpBIE MpuKazkl MUHHCTEpCTBa MpocBerieHus Poccuiick oit
Odenepanuu, kacawmecs (eaepaibHbIX 00pa30BaTEbHBIX MPOrpaMM HA4ajJbHOIO OOIIEro oOpa3oBaHMs, OCHOBHOTO OOIIEro 0Opa3oBaHMs U CPETHErO OOIIero
00pa3oBaHuUsD»
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)
- [Ipukaza MunucrepcTBa npocBenieHust Poccuiickoit ®@enepannu ot 8 oktsaops 2025 1. Ne 729 «O BHeceHHM W3MEHEHHWI B HEKOTOpPHIE MPHKa3bl MUHUCTEPCTBA
npocBenienus: Poccuiickoit @enepanmu, Kacarommuecs (eepaqbHBIX 00pa3oBaTeNbHBIX IMPOTPAaMM HA4yalbHOrO O0IIero o0pa3oBaHHWs, OCHOBHOTO OOIIEro
0o0pa3oBaHUs U CPEIHEro 00Iero o0pa3oBaHUsI.
- IIpukaza Munanpocsemennst Poccun ot 10.11.2025 Ne 808 O BHeceHMH M3MEHEHHUM B HEKOTOPBIE MPHUKa3bl MUHUCTEPCTBA MTpocBelienns Poccuiickoit denepannm,
Kacarommecs (eiepaibHBIX 00pa30BaTeNbHBIX IPOrpaMM HayallbHOTO 00IIIero 00pa3oBaHus, OCHOBHOTO O0IIIEro oOpa3oBaHus U CpelHero odmiero oopa3oBaHusl
- [Ipukaza Munanpocsemenust Poccun ot 08.05.2026 Ne 316 «O BHecenun n3meneHni B [1opsimok opraHU3auiy ¥ OCYIIECTBICHUS 00pa30BaTeILHON AeITETHHOCTH
[0 OCHOBHBIM 00111€00pa30BaTENbHBIM ITpOrpaMmMamM - 00pa3oBaTENbHBIM IIPOrpPaMMaM HadalbHOTO OOIIETr0, OCHOBHOT'O OOIIEro M CpeaHero odmero oopazoBaHus,
YTBEpXKACHHBIN MprKazoM MuHmIcTepcTBa mpocBemenus Poceniickoit @exeparyn ot 22.03.2021 Nel15»
- OcHOBHOM 00111€00pa30BaTeNbHON pOrpaMmbl cpenHero oodiiero oopasosanns MAOY UYepeuinesckoi COILI
- Yuebnoro miana punuana MAOY Yepsumerckoit COII «Axkusiposckas COIll», yTBepkaeHHOro nprka3oM aupexropa Tpopumosoit C.A. ot 29.08.2026 romga Ne
127-O/1 u cornacoBannoro 28.08.2026 rona Ha 3aceqanuu Y pasistomiero cosera MAOY UYepeuiesckoit COILI nporokon Nel2
- [Iporpammer Boctiutarmst MAQOY UYepsumerckoit COILL

[Iporpamma mo yduebnomy mpenMery "buomorus” (mamee - OMoOJOTHS) Ha YpOBHE cpeaHero obmero odpa3zoBaHms paspaboTana Ha ocHoBe DemepalbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoit Penepannn», GPI'OC COO, Konuenmun npenogaBanus yaeOHOro npenmera «buonorus» u
OCHOBHBIX TIOJIOXKEHHUH (emepaabHOi pabodeii mporpaMMbl BOCITUTaHHSI.

VYuebnsrit mpeamer «buonorusy yriryonéaHoro yposHs uzydenus 10 xiracca sBisieTcss OMHIM M3 KOMIIOHEHTOB IpeAMeTHON o0mactu «EcTecTBeHHO-HAyYHBIE
npeamers». CormacHo nonokeHnsM OI'OC COO npoduibHbIe yaeOHBIE TTPEIMETHI, H3y9aeMble Ha YIITyOJIEHHOM YpOBHE, SBIISIOTCS CIIOCOO0M auiddepeHITnaIim
o0y4eHHs] Ha YpPOBHE CpemHEero oOmero oOpa3oBaHUS W TPU3BAHBI OOECHEYUTH MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIIMM, CPEIHWUM OOIIUM, CPEIHHM
poheCcCHOHATBHBIM U BBICIINM 00Opa3oBaHHeM. B To ke BpeMsi KaXKIblii U3 3TUX YYEOHBIX NMPEIMETOB JOKEH OBITh OPHEHTHPOBAH HA MPHOPUTETHOE pEIIeHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX U Pa3BUBAIOIINX 33724, CBA3AHHBIX C MpoQopHeHTaIel 00yJaOIIIXCs U CTUMYITHNPOBAaHIEM WHTEpeca K KOHKpeTHOH obnacTu
Hay4JHOTO 3HAHWS, CBI3aHHOTO C OMOJNOTHEN, MEIUITNHON, IKOJIOTHEN, TICHXOJIOTHEH, CIIOPTOM WM BOSHHBIM JIETIOM.

[Iporpamma mo yuebHOMy mpenMery "buonorus" ma€r mpencraBieHre O LENM W 33/ad4axX W3ydeHws! ydaeOHoro mpemmera «bromorus» Ha yriayOnéHHOM
YpOBHE, OmpefenseT o0s3aTenbHOe (MHBAPHMAHTHOE) MPEIAMETHOE COMAEp)KaHHWe, €ro CTPYKTYpHPOBAaHHUE IO pa3lielaM W TeMaM, paclpeleleHrue Mo Kiaccam,
PEKOMEHIyeT TOCIEeNOBaTeIbHOCT, M3YyUeHHUs] y4eOHOTro MaTepualia ¢ y4€TOM MEKIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBs3€i, JIOTMKM y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTeW o0ydaromuxcs. B mporpamme mo Ouonoruu peajn3oBaH MPHHIAI MMPEEMCTBEHHOCTH C M3yYeHHEeM OWOJIOTMH Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus, Oiaromapss 4eMy IPOCMATPUBAETCS HAMPABIEHHOCTh Ha TIOCIEAYIOIee pPa3BUTHE OMOJIOTHMYECKUX 3HAHWH, OPUEHTHPOBAHHBIX Ha
(hopMupoBaHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJIOTMYECKOTO MBIIUICHUS, MPEICTaBIeHH O 3JI0POBOM 00pa3e >KWU3HW, Ha BOCIHUTaHHE OepexHOro
OTHOIIIEHUS K OKpYXalolled MpPUPOAHOH cpene. B mporpamme mo OMONOrMHM TakXKe TOKa3aHbBl BO3MOXHOCTH ydeOHOro mpenmera «buonorus» B pealmzanuu
tpedoBanuit ®I'OC COO K MmIaHUPYeMBIM JTUYHOCTHBIM, METAIPEMETHBIM U MPEIMETHBIM pe3yiibTaTaM O0y4YeHUs U B ()OPMHUPOBAHUK OCHOBHBIX BHUJIOB Y4eOHO-
MO3HaBATEIbHON JACATEIBHOCTH 00YYaIOIUXCs IO OCBOSHUIO COJIEp KaHMsI OMOIOrMYECKOro 00pa3oBaHus HA YPOBHE CPEIHETO 00IIero oOpa3oBaH Hsl.



VYueOusii mpenmer «buonorus» Ha ypoBHE CpEAHEro oOIero oOpa3oBaHMS 3aBeplIaeT OWOMOrMueckoe oOpa3oBaHHE B IIKOJIEC M OPUEHTUPOBAH Ha
paciMpeHrue U yriryOneHue 3HaHUN OOYyYaroIuXcs O JKUBOH MPUPOJE, OCHOBAX MOJCKYJISPHON M KJICTOYHON OHOJNIOTMH, 3MOPHUOJIIOTHU W OUOJOTHH pa3BUTHS,
TCHETUKH, CEJISKIIUN, OMOTEXHOJIOTUHU, DBOIIOI[MOHHOTO YUSHHSI M SKOJIOTUH.

Uzyuenne ydeOHoOro mpeamera «buomorus» Ha yriyOlIeHHOM ypOBHE OPHEHTHPOBAHO Ha TOATOTOBKY OOYHYAIOMIMXCS K TOCIENYIOIEMY MONTy4eHHIO
Ouonoruueckoro oOpa3oBaHHMsT B By3ax M OpraHM3alUsaX cpeaHero mnpodeccruoHansHOro ooOpazoBanusi. OCHOBY €ro COAEPKAaHHS COCTaBIAeT CHCTEMa
OMONOTMUECKUX 3HAHUM, MOMYyYEHHBIX MPU M3YUYEHHU OOYYAIOMIMMHCS COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3/elioB OMOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10 Kiacce 3TH 3HaHUS MOMYYarOT pa3BUTHE. Tak, paclIMpeHbl U yriIyOJieHbl OMOMOTHYECKIE 3HAHUS O PACTCHUSX, )KUBOTHBIX, TpH0OaxX, OaKkTepHsx,
OpraHu3Me 4einoBeKa, OOIIUX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENHFHO BKIIOUECHBI OHONOTHYECKHE CBECHHs MPUKIAJAHOTO U MMOUCKOBOTO XapaKTepa, KOTopbie
MOYKHO HCITOJIb30BaTh KaK OPUEHTHPHI JUIS MOCIEAYIONIEro BhIOOpa mpodeccuu. Bo3mMoxHa Takke WHTErpanus OHMOJIOIMYECKHX 3HAHUN C COOTBETCTBYHOIIUMU
3HaHUSIMH, TTOTYYEeHHBIMU O0YUYAIOIIMMUCS MTPH U3yYCHUN (PU3UKH, XUMHH, Teorpaguu 1 MaTEMaTHKH.

CrpykTypa mporpaMMsl 1o yuebHoMy npeamery "buonorus" orpakaer CHCTEMHO-YPOBHEBBIN U IBONIOIMOHHBINA TOAXOBI K U3ydeHuto ouonorun. CoriaacHo
WM, W3y4aloTcs CBOIMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIC JJIsl KHBBIX CHCTEM pPa3HOTO YPOBHS OpPTraHU3allMH, SBOJIOIMM OPraHWYecKOro MHpa Ha 3emie,
COXpaHEHHsSI OMOJIOTMYECKOro pa3HooOpasus miaHerhl. Tak, B 10 Kilacce M3y4ar0TCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OWMOJIOrHH, 3MOPUOJIOTUU U OMOJIOTHH
pa3BUTHSA, TEHETUKU W CEJIEKIUW, OMOTEXHOJIOTMHW M CHHTETUYECKOW OHOJIOTMH, aKTyaTH3HPYIOTCS 3HAHHUS OOYYaloUIMXCsl MO OOTaHWKE, 300J10T MM, aHATOMUH,
(hU3NOJIOTHH YeNloBeKa.

VY4eOHbiii peamer «bronorus» npu3BaH 00ECIEeYUTh OCBOCHHE O0YUYaAIOUIMMKCS OHMOJIOIMYECKUX TEOPHI M 3aKOHOB, MJCH, IPUHIIUIIOB W IPaBWJI, JICXKAIIUX B
OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, 3HAHUH O CTPOEHWH, MHOTO0Opa3ny M OCOOEHHOCTSX KJIETKH, OPTaHW3Ma, MOMYJSIHNH, ONOIeH03a,
OKOCHUCTEMEI, O BBIJAIOUNINXCA HAYYHBIX JOCTUXCHUAX, COBPEMEHHBIX UCCIICOOBAHUAX B 6I/IOHOFI/II/I, NMPUKIaHBIX aCII€KTax 6I/IOJ'IOFI/IT-ICCKI/IX 3HAHUH. 21_]'[5[ pa3BUTUA U
MOJJIepXKaHus MHTepeca O0YJaroIMXCcsl K OMOJIOTHH Hapsay CO 3HAYHTENBHBIM O0BEMOM TEOPETHUYECKOr0 MaTepuasia B COACPKAHHH MPOTPaMMbl 10 OHOJIOTHH
MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS M PA3BUTHS TOW WJIM MHOW 00JIACTH OMOJIOTMH, BKJIAZOM OT€YECTBEHHBIX M 3apYOEXKHBIX YUEHBIX B PCIICHHE
BKHEHUIITNX OMOJIOTMYECKUX U HKOJIOTHYECKUX MPOOIIEM.

Hemp m3ywenus ydeOHOro mpeamera «buomorus» Ha yriayOI€HHOM YpPOBHE — OBJafieHHE OOYYarOMIMMHCA 3HAHUAMH O CTPYKTYpHO-(PYHKIIMOHAIBHOU
OpraHM3alMy JKUBBIX CHCTEM pa3HOI0 paHra W MpUOOpETeHWE YMEHHWH WCIONL30BaTh 3TH 3HaHWs B (OPMHPOBAHUM HHTEpeca K ONpeNeNEéHHOH oOmactu
npodeccHoHabHOMN NeATETFHOCTH, CBI3aHHON ¢ OMOJIOTHEH, WITH K BRIOOPY YIEOHOT0 3aBEACHUS IS TIPOAOKCHHSI OMOIOTMIEeCKOro 00pa3oBaHus.

JocTmkenue nein u3ydeHns yaeOHoro npenMera «bruonorus» Ha yriayOnEHHOM YpOBHE 00€CTIeYUBACTCS PEIIEHNEM CIEMYIOMNX 3a1aq:

OCBOCGHHE O0YJarOIMMHUCS CHCTEMBI OMOJOrMYECKUX 3HAHHI: 00 OCHOBHBIX OMOJOTHMYECKHX TEOPHAX, KOHIIECTIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBMJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOSHHH, MHOTOOOPa3HMH W OCOOEHHOCTSIX OMOIIOTHYECKHX CHCTEM (KIIEeTKa,
OpTaHM3M, TOMYJIALHNS, BU, OHoreoleHo3, onocdepa); o BBIIAIOMINXCS OTKPHITHIX U COBPEMEHHBIX HCCIIEIOBAHMIX B ONOJIOTHH;

O3HAKOMJIEHHE OOYYArOIIMXCSI C METONAaMH TO3HAHUS KUBOW MPUPOMBI: WCCIENOBATEIHCKIMHI METOAAMH OHONOTHYECKHX HAayK (MOJIEKYISIPHOW M KII€TOYHOM
Ouonoruy, SMOPUONIOTHH M OHWOIIOTUH Pa3BUTHS, TEHETUKA W CEIEKIIMH, OMOTEXHOIOTHH W CHHTETUYECKOW OWONOTHH, MajJeOHTONOTHH, SKOJOTHH); METOAAMH
CaMOCTOSATEIBHOTO POBEIEHN OMOIOTHIECKUX MCCIeNOBaHMi B T1abopaTOpuu U B Ipupoze (HabmoaeHre, n3MepeHne, YKCIIEPUMEHT, MOJICIIAP OBAHHUE);

OBIIaJicHNE OOYyYaIONIMMHCS YMEHHUSIMH: CAMOCTOSTENFHO HAXOOUTh, AaHAIM3UPOBATh W HCIONB30BaTh OHOJOTMYECKYI0 HMH(POPMAIINIO; IIOITH30BATHCS
OMOIOTHYECKOW TEPMHUHOIIOTHEH W CHMBOJHMKOW; YCTaHABIMBATh CBSA3b MEKIY Pa3BHTHEM OWOJOTMH W COI[HAIBHO-DKOHOMHYECKUMH W DKOJOTHYECKUMHU
MmpoOJieMaM# YeNOBEYECTBA; OIIEHWBATH IOCIEACTBUS CBOEH MEATENPHOCTH IO OTHONIIEHWIO K OKPYXAIoMled MPHUPOMHONW cpelle, COOCTBEHHOMY 370POBBIO H
3I0POBBIO OKPYKAFOIIINX JIFO/IeH; 0OOCHOBBIBATh M COOJFOIATH MEPHI MPOMUIAKTHKN WHPEKIIMOHHBIX 3a00JIeBaHI, MpaBUIIa MOBEIEHUS B IPUPOJIE U 00ECTIeUeHUS
0e30MacHOCTH COOCTBEHHOW KU3HENEITELHOCTH B YPE3BBIYAMHBIX CUTYAIMSIX MPUPOAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTeph30BaTh COBPEMEHHBIE HAyYHBIE
OTKPBITHS B 00J1aCTH OHOIIOTHH;

pasBuTHE y OOYYAlOMIMXCS WHTEIUIEKTYAJIBHBIX M TBOPYECKHX CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBINAIOMIMMHUCS OTKPBITUSAMHA W COBPEMEHHBIMU
WCCIIEJIOBAHUSIMA B OMOJIOTMH, PEIIaeMBIMU €F0 MPOoOJIeMaMu, METOJ0JIOTHed OMOIIOrHYeCcKOr0 MCCIENOBaHUs, MTPOBEICHUS SKCIIEPUMEHTAIBHBIX WCCIIEIOBaHUH,
pelIeHus: OMOIOTHYECKUX 3aa4, MOACTUPOBAHUSI OMOJIOrHYECKUX 00BEKTOB H MPOIECCOB;



BOCIIUTaHUE y O0YYarOIIMXCs IEHHOCTHOTO OTHOIIECHUS K >KUBOM MPHUPOAE B LETIOM U K OTJENbHBIM €€ 00bEeKTaM W SIBICHHUSIM; ()OPMUPOBAHUE HKOJIOTMYECKOM,
TeHETHYECKON IPaMOTHOCTH, OOLIeH KyIbTYphI TOBECHHSI B IPUPOJIS; MHTETPAL[MH €CTECTBEHHO-HAYYHbIX 3HAHUM;

npuodpeTeHne 00yYaroIMMHCS KOMIIETEHTHOCTH B PAlIOHAIBHOM MPUPOIOINONIL30BaHUN (COONIOIEHHE TMpaBHJI MOBEACHHUS B TPHPOIE, OXPaHbl BUIOB,
aKocHCTeM, Onocepsl), COXPaHEHUU COOCTBEHHOT'O 3JIOPOBBSI M 3JI0POBBSl OKPYXKAIOIIMX JIFONEH (COONIOICHUsS Mep NMPOQUIAKTUKH 3a00JeBaHUi, O0CCIICUCHUE
0E30MacHOCTH JKU3HEACATEIBbHOCTH B YPE3BBIYAWHBIX CUTYalMAX MPUPOTHOrO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BaHUS OMOJNOIMYECKUX 3HAHMN U
YMEHHUI B TOBCEAHEBHON KU3HH;

CO3JJaHHME YCIIOBHM [UIi OCO3HAHHOTO BBIOOpa OOYYaIOUIMMHUCS WHIMBHIYAIbHOW 00pa30oBaTelbHONW TPAEKTOPUH, CIIOCOOCTBYIONICH ITOCTEAYIOMEMY
npodecCHOHANTEHOMY CaMOOIPEIeTICHUI0, B COOTBETCTBUY C HHIMBHIYAIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH pETHOHA.

OO111ee YMCIIO YacoB, OTBECHHBIX HAa M3yYCHUE OMOJIOTHY Ha YTIyOJIEHHOM YPOBHE CPEAHEro o0mero oopasopanus, cocrasisier B 10 kinacce — 102 yaca (3 yaca
B HEJICIIO).

Otbop opraHHM3allMOHHBIX (OpM, METOAOB M CPEICTB OOyUEHHsS OMOJIIOTMU OCYIIECTBIISICTCS C YYETOM cCIlelM(HKH €ro cofepkaHus W HalpaBJIeHHOCTH Ha
MPOJIOJDKEHHE OMOIOTHYECKOT0 00pa30BaHUs B OPraHU3AIHSIX CPEJHEr0 MPo(heCCHOHATBHOTO U BHICIIEro 00pa3oBaHMusl.

OO6s13aTeNnbHBIM yCIOBUEM TPU O0y4YeHHWH OMOJNOTHUHM Ha YriyONEHHOM ypOBHE SIBJISIETCSl TIpOBENeHHE abopaTOpHBIX U MpakTHdeckux pabdor. Tarke yuactue
00y4JaronIuXCcsi B BHITIOJHEHUH MIPOSKTHBIX M y4eOHO-MCCIeI0BATENLCKUX paboT, TeMaTHKa KOTOPBIX OMpeNeNsIeTcs YUuTeJIeM Ha OCHOBE NMEIOIIMXCSI MaTepHallbHO-
TEXHUYECKHX PECYPCOB M MECTHBIX MPUPOAHBIX YCIOBHH.

I[eflTe.]'lb]—[OCTb YuuTelisa ¢ y4€TOM MporpaMmbl BOCIIUTAHUSA

I'paxxnanckoe (hopMHpPOBATH POCCUHUCKYIO TPAKIAHCKYIO HICHTHIHOCTE, IPUHAJISKHOCTh K OOITHOCTH TpakaaH Poccuiickoit deneparun, K

BOCIIUTAHKE Hapoxmy Poccnn kak MCTOYHUKY BIACTH B POCCHIICKOM TOCYIapCTBE U CyOBEKTY THICSUIEIIETHEN POCCUUCKON TOCYIapCTBEHHOCTH,
M3y4eHHe U YBa)KEHHUE MpaB, cCBO0O U 00s3aHHOCTEN TpaxkaanuHa Pocenn;

[Tatpuornueckoe BOCITUTHIBATH JIFOOOBH K POJIHOMY Kpato, PonmuHe, cBoeMy Hapojy, YBaKEHHE K IPYTHM HapoaaM Poccum; ucropuieckoe

BOCIIMTaHUE MIpOCBelIeHn e, GOPMHUPOBAHNE POCCHICKOTO HAIMOHAILHOTO HCTOPUYECKOT0 CO3HAHUS, POCCHUIICKON KYIbTYPHOW HISHTUIHOCTH,

JlyXOBHO-HpaBCTBEHHOE
BOCTITaHHE

BOCTIMTHIBATH HA OCHOBE TyXOBHO-HPAaBCTBEHHON KyIbTypHI HapoZoB Poccnu, TpaquMoOHHBIX penuruid Haponos Poccun,
(hopmMupoBaHUE TPAAUITMOHHBIX POCCUACKAX CEMEIHBIX IIEHHOCTEH; BOCITUTAHIE YECTHOCTH, T0OPOTHI, MIUJIOCEPANS,
COTIEPEeXUBAHUS, CIIPABEIMBOCTH, KOJJIEKTUBU3MA, APYKEMIOOHS ¥ B3aUMOITOMOIIIY, YBaKEHHS K CTAPIINM, K TAMATH IPEAKOB, UX
Bepe U KYJIbTYPHBIM TPaJUIHIM;

DcreTnueckoe
BOCIIUTAHUE

(hopMUPOBATH ICTETHUECKYIO KYIBTYPY Ha OCHOBE POCCHICKUX TPaTUIIOHHBIX TyXOBHBIX IEHHOCTEW, MPHOOIATh K JIydIIINM
00pasram OTedeCTBEHHOTO i MUPOBOT'O HCKYCCTBA;

dusnyeckoe BOCIIUTAaHUE

(hopMupOBaATH KyIBTYPY 3I0POBOr0 00pa3a KU3HU M SMOLMOHAIEHOTO OJIATONOTYY s — Pa3BUBATh (PU3MUECKHE CITOCOOHOCTH C
y4€TOM BO3MOKHOCTEH M COCTOSIHUS 3/I0POBbS, HABBIKOB 0E30MTACHOTO ITOBEIACHHS B IPHPOAHON M COIMANBHOM cpere,
Ype3BbIYAHBIX CHTYAIHSIX;

TpynoBoe BocnuTaHue

BOCIIUTBIBATh YBAXKEHHE K TPYAY, TPYAAIIMMCS, pe3ysibTaTaM Tpyda (CBOEro U APYTUX JIFOAEH), OpHEHTALUs Ha TPYIOBYIO
JeATEIbHOCTb, TOIy4YeHUE TPOQecCHuy, TMYHOCTHOE CAMOBBIPAaKEHUE B IPOAYKTUBHOM, HPABCTBEHHO IOCTOWHOM TpYIE B
poccHiickoM 00I1IeCTBE, Ha JOCTHKEHUE BBIIAIOIIMXCS PE3YJIBTATOB B NPOECCHOHATIBHOMN NS TENbHOCTH;

OKOI0Orn4ecKkoe
BOCIIMTaHUE

(hopMHPOBATh SKOJIOTMUYECKYIO KYJIbTYpPY, OTBETCTBEHHOE, OepeKHOE OTHOLIEHHE K IPUPOJIE, OKpY>Kaloleil cpelie Ha OCHOBE
POCCHHMCKUX TPaJULIMOHHBIX TYXOBHBIX IIEHHOCTEH, HABBIKOB OXPAaHBI, 3AILUTHI, BOCCTAHOBJICHUS IPUP OJIbl, OKPY KAIOIIEH cpelpl;

Bocnuranue 1ieHHOCTEH
Hay4HOI'O IO3HAHUS

BOCIIUTBIBATH CTPEMJICHUC K IIO3HAHUTO cebs u Apyrux HIOHeﬁ, IpUpoOabI U O6H_IeCTBa, K MMOJIYUYCHHUIO 3HaHPII>i, Ka4YCCTBCHHOI'O
06pa3OBaHI/I$I C yLICTOM JIMYHOCTHBIX MHTCPCCOB U O6H_ICCTBCHHBIX HOTpC6HOCT€fI.




COIEPKXAHUE OBYUEHUSA
Conepr:kaHue IPOrpamMMBl, BBIIETICHHOE KYPCU80OM, HE BXOAUT B MPOBEPKY rocyaapcTBeHHON UToroBoii arrectaumu (I'MA).

Tema 1. buoJiornst kak Hayka

CoBpeMeHHasi OMOJIOTHS — KOMIUIEKCHAs Hayka. KpaTkast ucropus pa3Butusi Ouosoruu. bronornyeckre HayKd W M3ydaeMbie UMH HpoOneMbl. DyHIaMeHTaIbHEIE,
MPUKIAJHBIC 1 ITIOMCKOBBIC HAYUHBIC UCCIICA0OBAHUA B 6I/IOJ]OFI/II/I.

3HaueHne OHONIOTMU B (HOPMHPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHHBI Mupa. [Ipodeccum, cBsizaHHblE ¢ Ouonoruei. 3HadeHUE OHMOJIOTHH B
HpaKTH‘IeCKOﬁ JCATCIBbHOCTH Y€JIOBCKA: MCIUIIMHE, CCIIbCKOM XOSHfICTBC, ITPOMBIIIIJICHHOCTH, OXpaHC NPUPOABbI.

JdemMoHcTpanun

[optpersi: Apucrorens, Teodpacr, K. Jlunnelt, XK. b. Jlamapk, Y. dapsun, V. I'apseit, I'. Menaens, B. W. Bepunaackuii, U. I1. Tlapnos, M. Y. Meunukos, H. W.
Baswiios, H. B. Tumodees-Pecorckuii, . Yorcon, ®. Kpuk, /1. K. benses.

Tabnuiet u cxembl: «CBsi3b OHONOTUU C PYTrUMH Haykamm», «CricTeMa OHOIOTHYECKUX HAYKY.

Tema 2. ’)KuBble CHCTEMbI U UX U3yUeHHE

JKuBble cHcTeMBbl Kak MpeAMeT u3ydeHus Ouonoruu. CBOWCTBA JKUBBIX CHCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTh U IENOCTHOCTH, CIOKHOCTH M
YIOPAI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aI1s, CAMOBOCIIPOU3BEACHIE, Pa3IPaKUMOCTh, I3MEHYHUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpTaHM3alMU KUBBIX CHCTEM: MOJIEKYISIPHBIA, KIETOYHBIH, TKAHEBBIN, OpraHM3MEHHBIH, MOMYIISIIMOHHO-BHIOBOH, IKOCUCTEMHBIN (OMOreoreHOTHIECKHA),
ouocthepnsrii. [Iporecchl, mporucxoasme B )KUBBIX cucTeMax. OCHOBHBIE MTPHU3HAKK KHBOTO. JKH3HB Kak opma cyliecTBoBaHUS MaTtepuu. Hayku, n3ydaromniuye sKuBbie
CHUCTEMBI Ha Pa3HBIX YPOBHAX OpTraHU3alUU.

M3ydyenne XuBBIX cucTeM. Meroasl Omonmornyeckod Hayku. HaOmronenwe, m3MepeHUe, SKCIEPUMEHT, CHUCTeMaTH3anus, MeraaHanu3. [IoHsTHE O 3aBHCHMOH H
He3aBUCHMOW nepeMeHHoi. [InanupoBanue skcnepuMenTa. [locraHoBka u mpoBepka runore3. HyneBas runoresa. [loHsTHE BRIOOPKH U €€ JIOCT OBEPHOCTh. Pa3dpoc B
Oouonornyecknx JaHHBIX. OT[eHKa T0CTOBEPHOCTH MOITYYEHHBIX Pe3ynbTaToB. [IpHUnHBI HCKaXKEHUS PE3YyIbTaTOB IKCIIEpUMEHTa. [[0HATHE CTAaTHCTHYECKOTO TECTa.

JdemoHcTpanuu

Tabmump! 1 cxembl: «OCHOBHBIE IPU3HAKA KU3HNY», «bronornaeckue cucteMen, «CBOHCTBA JKUBOH MaTEpUW», «Y POBHH OpPTaHU3AIMH KUBOH PpHUPOIE», «CTpoeHne
JKUBOTHOM KIIETKH», «TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEUECKOr0 OpranusMay, «buoreorieHosy, «bruocdepan, «MeToapl H3yUEHUS KM BOH IIPUPOIBIY.

Oo6opynoBanue: 1abopaToprHoe 000pya0BaHUE IS IPOBEIACHIS HAOIIOACHUN, U3MEPEHUH, DKCIICp UMEHTOB.

IIpakTuyeckas padora «Vcronp30BaHre pa3TUYHBIX METOIOB TIPH U3YUEHHUH KUBBIX CHCTEM).

Tema 3. BuoJiorusi KJeTKu

Kierka — cTpykTypHO-hyHKIMOHATBHAS eMUHUTIA KUBOTO. VicToprst oTKpbITHS KiteTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llnetinen,
P. BupxoB). OCHOBHEBIC ITOJIOKEHHUS COBPEMEHHOM KIETOYHON TEOPHH.

Meroap! MOJEKYISIPHON M KIIETOYHON OMOIIOTUN: MUKPOCKOIIHS, XpoMaTorpadus, 3MeKTpodopes, MeToT MEUYeHbIX aTOMOB, Ou(depeHInansHoe eHTPUGYTHPOBaHHE,

KyJbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmuvix kiemok. DNEKTPOHHAs MHUKpockonus. Kowgoxanvuas muxpockonus. Bumanehnoe (npudcusnennoe) usyyenue
KIemoK.

JdemMoHcTpanun

IToptperst: P. I'yk, A. JleBenryk, T. lllsann, M. HInelinen, P. Bupxos, K. M. Bap.

Tabmue! 1 cxembl: «CBETOBOW MUKPOCKOMY, «DIEKTPOHHBIA MUKPOCKOID, «ICTOpHS pa3BUTHS METOJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIPEIapaThl PACTUTENbHBIX, )KUBOTHBIX M OaKTEPUAIBbHBIX KIIETOK.

IIpakTuyeckas padora «/I3yueHne MeToJ0B KIIeTOUHOH Ononoruu (xpomatorpadus, snexrpodopes, nuddepernnansaoe nentpudyrupoanne, 11 P)y».

Tema 4. XumMuyeckasi Opranu3anus KJIeTKU

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKPOdJEeMEHThl. Boma u e€ poib Kak pacTBOPHUTEINS, PearcHTa, y4acTHe B CTPYKTYPHUPOBAaHUH KIIETKH,
TeryIoperysiunu. MuHepaabHbIe BEIIECTBA KIETKH, UX OHOJIOTHYecKas poib. POk KATHOHOB M aHMOHOB B KJIETKE.

Oprannveckue BeliecTBa KiIeTKH. buonornueckue nomumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0eikoB. CTPYKTYphl OenkoBod Monekyinbl. IlepBuuHas cTpyKTypa

Oenka, menTuaHAs CB3b. BTOpWuHas, TpeTH4Has, YeTBepTUYHAs CTPYKTyphl. JleHaTypaumsa. CpoiictBa OenmkoB. Kiaccudukamms OenkoB. buomorndeckue (yHKIHMN
6enkoB. [lpuoHnui.



VYrneBonsl. MoHOCaxapusl, qUCaXapubl, OUTocaxapuisl U nonucaxapuasl. OOIIU M1aH cTpOeHUs M (PU3MKO-XUMHUYECKHE CBOIMCTBa YIrieBOAOB. bronornueckue
(YHKLUU YTIEBOMIOB.

Jlunuael. T'uapodunsaO-rHApOdOOHEIE cBoMicTBa. Knaccudukanus munuaos. Tpuranuepuasl, pocdonunuasl, BOCkU, crepousl. buonornyeckne QyHKIUH JIUIHIOB.
O6mue coiicTBa OMONOrMYECKUX MEMOPaH — TeKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, MOTYIPOHUIIAEMOCTb.

Hykneunossie kucnorel. IHK u PHK. Crpoenne nyknennoBbix kucnor. Hykmeoruapl. [Ipunnun xomruiementapuoctu. [Ipasuno Yapradda. Crpykrypa AHK —
JBOWHas cripaib. MecronaxoxaeHue u ouonornueckue Gpynkiuu JJHK. Buasr PHK. ®@yakuuu PHK B kierke.

Crpoenne monekyinsl AT®. Makpospruueckue cBs3u B Moniekyie AT®. Buonorndeckue Gpynkiun ATD. BoccraHoBieHHbIE TTEpEHOCUNKH, UX (PYHKIMU B KIIETKE.
Jlpyeue nyxaeozuompugpocpamor (HT®). CexsenupoBanue JJHK. Memoowt eenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouosorus: OnoxuMudeckue U OMopHU3MUECKHE UCCIEJOBaHUSI COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OuoMoliekyn. Mooderuposanue cmpykmypol u
@yHkyull buomonexyn u ux komniekcos. Komnviomepuwiii ouzaiin u opeaHuyeckuil Cunmes OUOMOIEKY U UX HENPUPOOHBIX AHATIO208.

JdemMoHcTpanun

[Moptperst: JI. Iomunr, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, ©. Caurep, C. [Ipy3unep.

Huarpammsl: «PacnpezerneHnne XMMU4YECKUX 3JIEMEHTOB B HEXKUBOM IIPUPOE», «PacipeneneHne XMMUYECKUX JIEMEHTOB B dKUBOU IPUPOIE.

Tabnuuer u cxembl: «[lepruoguueckas TabmuIa XHMHYECKHX DJIEMEHTOBY, «CTpoeHHEe MOJIEKYIbI BOJbD), «BellecTBa B cocTaBe opranu3MoBy, «CTpoeHnEe MOJIEKYIIbI
oenmkay, «CTPYKTyphl OSITKOBOW MOJEKYIbI», «CTPOCHHE MOJIEKYJ YTIEeBOIOB», «CTpOoeHHE MOJEKYN JIMMUIOBY, «HykienHoBbIe KUCTOTE), «CTpOEHUE MOJIEKYIIBI
ATD».

Ob6opynoBanue: XUMHYECKas MMocyaa 1 000pyJI0BaHHE.

JlaGopaTopHas padora «OOHapyx)eHHe OSIKOB C IOMOIIbI0 KAYECTBEHHBIX PEAKIIUN.

JlaGopaTopHas padota «lccrieqoBaHrne HyKJIEHHOBBIX KHUCIIOT, BBIACTIEHHBIX U3 KIIETOK PAa3IMIHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKIIUN KJIETKH

Turbl KIETOK: yKapuoTHYECcKas U IpokaproTHdeckas. CTpyKTypHO-(DyHKIIMOHATBHbBIC 00pa30BaHUs KIIETKH.

CtpoeHHe MPOKapUOTHUECKOM KieTku. Kierounas creHka Oaktepuil u apxeit. OCOOCHHOCTH CTPOCHHS reTepoTpOodHON W aBTOTPOPHOH MPOKAPUOTUYCCKUX KJICTOK.
MecTo u pois MPOKapUOT B OMOIIEHO3aX.

Crpoenrie 1 (QyHKIMOHUPOBAHUE JYKapHOTHUCCKON KieTku. I[lmasmarnueckas memOpana (turazmaiemma). CTpyKTypa Ila3MaTHUecKol MemOpaHbl. TpaHcmopt
BEIIECTB dYepe3 IUIa3MaTHYecKylo MeMmOpaHy: maccuBHBIA (muddysms, obneru€énHas auddysuns), aKTUBHBIN (TEPBUYHBII W BTOPUYHBIA AKTHUBHBIA TPAHCIIOPT).
[Nomynponuntiaemocts MeMOpaHbl. Pabora HaTpuii-KaqneBOro Hacoca. DHIOIUTO3: MUHONHUTO3, ¢aronuto3. Dk3omuto3. Knerounas crenka. CTpykTypa ¥ (QyHKIUU
KJICTOYHOM CTEHKH PacTCHHA, TpUOOB.

Murommasma. Iluto3oms. Iurockener. JBmkenue muromasMel. Opranonas! kiaerkd. OmHoMeMOpaHHBIE OpPraHOMABI KIETKH: SHuomiasMarndeckas cers (DIIC),
armapat ['onbpkn, THM30COMBI, WX CTpoeHHe W (YHKIHH. B3amMoCBs3p OZHOMEMOpaHHBIX OpraHOHWI0B KieTkd. CTpoeHue TPaHyJISIpHOTO peTHuKynyma. Mexanusm
nanpaenenus denkog ¢ JIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpaHyispHBIN) SHAOIUIa3MATHYeCKUH peTuKymyM. CekperopHas
¢dbyaxmus anmapata [ompmxu. Moodughuxayua benxos ¢ annapame [onvoacu. Copmuposka benxos ¢ annapame 1 onvoocu. TpaHCTIOPT BeIIecTB B KieTke. Bakyomn
pactutenbHbIX Ki1eTok. Knerounslil cok. Typrop.

[TomyaBTOHOMHBIE OpTaHOWABI KJIETKH: MATOXOHIPUH, TUIACTUIBL. [Ipoucxoscoenue mumoxonopuul u niacmud. Cumbuoeenes (K.C. Mepeockosckuti, JI. Mapeynuc).
Crtpoenne u (GyHKIHH MHUTOXOHAPHWHA W TutacTuia. llepBUYHBIE, BTOpUYHBIE W CIOKHBIE TUTACTUABI (DOTOCHHTE3UPYIONMUX 3YKAPHOT. XJIOPOILIACTHI, XP OMOILIACTHI,
JIEHKOIIACTBI BBHICIIMX PACTEHUH.

HememOpannsie opranouasl kietku CTpoeHue W (pyHKIIMHM HEMEMOpPaHHBIX OpPTraHOWUIOB KJIeTKH. PuOocombl. [Ipomescymounvie ghunamenmoi. MUKpoprIaMeHTHI.
Axmunogvle mukpoguiamenmsi. MbIllledHbIe KIETKH. AKMUHOBbIE KOMNOHEHMbL HembluleuHblX Kiemok. Mukporpyoouku. Knerounsiii nenTp. CTpoeHHe U JIBUXKEHHE
KTYTHKOB U pecHu4YeK. MUKpoTpyOoukn nutoriasMel. LleaTpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u mukpompyoouxamu. Momopusie Oenxu.

Anpo. Obonouka siapa, XPOMATHH, KApUOIIIa3Ma, SIIPHIIIKHA, UX CTpOoeHHe U PYHKIWHU. SnepHbIi OenkoBbIi MaTpukc. [IpocTpaHCTBEHHOE PACIIONIOKEHNE XPOMOCOM B
uHTepPasHOM sape. Dyxpomamur u cemepoxpomamu. beaxu XpoMaTuHa — TUCTOHBL. JJuHamuka a0epHoti 06010uKy 6 Mumose. SoepHulii mpancnopm.

Knerounsie Bximouenusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapuoT (PacTUTEIbHOM, )KUBOTHON,, TPUOHON).

JdeMoHcTpanuu

[optpersr: K.C. Mepexxosckuii, JI. Maprynmuc.



Tabmuupr 1 cxembl: «CTpoeHHE SyKapHOTHUYECKOH KIeTKH», «CTpoeHHe XMBOTHOW KIEeTKW», «CTpoeHHWE PacTHTENbHOM KiIeTKm», «CTpoeHHe MUTOXOHAPHI,
«apoy, «CTpoeHne NPOKAPUOTUIECKON KIETKI.

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIPENIapaThl PACTHUTENBHBIX, )KUBOTHBIX KJIETOK, MUKpOIpEnapaThl OaKTepHaabHbBIX KIETOK.

JlaGopaTopHasi padoTta «/I3ydeHue cTpoeHus KIETOK Pa3InYHBIX OPTaHU3MOB.

IpakTuyeckas padora «/3ydeHne CBOWCTB KIICTOUHOW MEMOpPaHBD».

JlaGopaTtopHas paGora «lccrnegoBaHue mIa3Moin3a U AETIa3MOIN3a B PACTUTENBHBIX KIIETKaxX».

IpakTuyeckas padora «/3yueHre ABHKEHUS IIUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M peBpaleHUe JHEPTUH B KJIeTKe

ACCHUMUIIALINS U JAUCCUMWJISILIUSL — JIBE CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa BellecTB: aBTOTPO(HBIH U reTepoTpodHBIA. YdYacTHe KUCIOpOoAa B OOMEHHBIX
nporeccax. JHeprernyeckoe obecriedenue kieTku: npespamieane ATD B oOMeHHBIX mporeccax. DepMEeHTATHBHBIA XapaKTep peakiuil KIETOYHOr o MeTabonmn3ma.
depMeHTBI, UX CTpOEHHE, CBOWcTBAa M MexaHW3M JehcTBus. KodepmeHTbl. OTinuns (epMEHTOB OT HEOPraHUYECKHX KaTajlu3aTOpOB. BelKku-akTHBAaTOpPBHl M OEIKH-
WHTUOHUTOPBI. 3aBHCUMOCTh CKOPOCTH (DepMEHTATHBHBIX PEAKIHH OT pa3IMYHbIX (aKTOPOB.

[lepBu4HBIi CHHTE3 OpPraHUYECKUX BEIIeCTB B KieTke. DoTocUHTE3. AHOKCUceHmblll U OKcueeHHbIl omocunmes y baxmepuii. Cgemocobuparowue nuemenmol u
nueMeHmbl peakyuoHHozo yewmpa. Poib xmopormiactoB B npotiecce porocunTesa. CBeroBas u TeMHoOBast paszpl. @omoovixanue, Cs., Cs- u CAM-munvt pomocunmesa.
[ponykTuBHOCTH poTOCHHTE32. BriusiHue pa3nuyHbIX GakTOpoB HA CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3. Pa3HoOOpa3ne opraHM3MOB-XEMOCHHTETHKOB: HHUTpHUIUpYoNHe OakTepuu, Kene300aKTepuu, cepoOakTeprH, BOJOpONHBbIe OakTepuu. 3HAUYEHHE
XeMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Buabl Opoxkerus. [TpomgyKTel OpOKEHHS M UX HCIIOJIb30BAHUE Y€I0BEKOM. AHA3POOHBIE MUKPOOPTaHU3Mbl KaK 00bEKThl OMOTEXHOJOTHU U
BO30yuTENH OONE3HEH.

AdpoOHBIE OpraHU3MBL. JTaITbl SJHEPTETHIECKOro oOMeHa. [1oAroToBUTENpHBIN dTall. | THKOIHN3 — OECKUCTIOPOIHOE PACIICIITICHUE TITIOKO3HI.

Buonornueckoe okucieHue, WM KIETOYHOE AbIXaHWe. Polb MUTOXOHIpWUU B mporeccax OHoiIornyeckoro okucieHus. Llukmudeckne peakiuu. OKHCIATENbHOE
dbochopunupoBanue. Duepeuss membpannozo epaduenma npomonos. Cunmes ATD: paboma npomonnou AT®-cunmaszvl. TlpeumylecTBa a’poOHOro mytd oOMeHa
BEIIECTB Tepe aHadpoOHBIM. Dh(HEKTHBHOCTS YHEPTETHISCKOr0 OOMEHa.

JdemoHcTpanuu

IToptpersr: Ix. [lpuctmu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutgenn, I'. A. 3aBap3uH.

Tabmump! 1 cxeMbl: «POTOCHHTE3Y, «DHEPTEeTHIECKI 00MeH», «brnocuHTe3 Oenkay, «CTpoeHue GepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOM, 000pYAOBaHUE IS TPUTOTOBIIEHHUS TOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPETapaToB.

JlaGopaTopHas pa6oTa «/3ydeHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB (Ha MPHUMEpe aMIIIa3hl FITH KaTajlasbl)y.

JlaGopaTtopHas pabora «/3ydenue ¢pepMEHTATHBHOTO PaCIICTVICHUS TEPOKCHUIa BOJIOPO/Ia B PACTUTENBHBIX M JKUBOTHBIX KJIETKaX).

JlaGopaTopHas pa6ora «CpaBHeHHe MPOIeccOB (POTOCHHTE3a U XEMOCHHTE3A.

JlaGopaTtopuas padora «CpaBHEHHE TPOIIECCOB OPOKEHHS U TBIXAHUS.

Tema 7. HaciieacTBeHHass nH(opManus U peajn3anus eé B KJIeTKe

Peaknun mMaTpuuHOoro cuaTtesa. [IpyHHIHIT KOMIUTIEMEHTaApHOCTH B PEAKIUSAX MAaTpUYHOTO CHMHTe3a. Peanmm3amus HacnencTBeHHON mHpopMmarmn. ['eHeTndeckuil Ko,
ero cpoiictBa. Tpanckpunuus — MaTpuuHblii cuate3 PHK. IlpuHIMOB TpaHCKPUNLMK: KOMILUIEMEHTAPHOCTh, AHTUIAPAJUIENbHOCTh, aCUMMETPUUHOCTb. Co3peganue
mampuunvix PHK 6 syxapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancnsnus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocunTese O6enka. Ycnous Ouocunresa 6enka. KonupoBanue amuaokucioT. Posib pubocom B GnocunTese
Oemnka.

Cospemennvle npedcmasnenus o cmpoenuu eenos. OpraHuszalus TeHOMa y IPOKApUOT U 3yKapHOT. Peryisiuys akTMBHOCTH TeHOB y MpokapuoT. ['nmore3a onepona
(®. Kaxob, XK. Mano). MonexyrapHvle MexanuzMvl IKCHpeccuu 2eHos8 y sykapuom. Pone xpomamuna 6 peeynayuu pabomul 2eHos. Perynsius oOMEHHBIX MPOIECCOB B
kierke. Kierounsliit romeocTtas.

Bupycel — HeknerouHble POPMBI KU3HU U 00JIUraTHbIE napa3uThl. CTpOEHHE NPOCTHIX M CIOKHBIX BUPYCOB, peTpOBUPYCOB, OakTepuodaros. JKusnennwiti yuxn JHK-
codeporcaupux eupycos, PHK-codepoicawux eupycos, baxmepuogazos. Obpamnas mpanckpunyus, pegepmasa, unmezpasd.

BupycHsbie 3a0oneBaHus denoBeka, )kuBoTHbBIX, pacteHuit. CITM/], COVID-19, connanbHbie 1 METUITTHCKHE TPOOJIEMBI.



Buoungopmamura: unmeepayus u ananus oonvuwiux maccusog («bigdatay) cmpyxmypuvix 6uonocuveckux oaunmvix. Hanomexmonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu denxos. Cnocobbt 00cmasku 1eKkapcms.

JdemMoHcTpanun

[Moptpersi: H. K. Konsuos, 1. Y. IBaHOBCKUIA.

Tabmuups! u cxembl: «brocunTes 6enkay, «I eHernueckuit Koa», «Bupyce», «bakrepuodaruy.

IIpakTnyeckas padora «Co3nanue MOJEIH BUpYyCay.

Tema 8. ) Kn3HeHHBIH HUKJI KJIETKH

Knerounsiii mukm, ero mepuoabl u perymsuusi. Matepdaza u muto3. OCOOEHHOCTH MPOILECCOB, MpOTeKalommx B wHTepdaze. IloAroToBka KIETKH K JIEJICHHIO.
[Ipecunrernyeckuii (MOCTMUTOTUYECKUH ), CHHTETHYESCKUN M IOCTCHHTETHYECKUH (TPEMUTOTHYECKUN ) TIepruo bl MHTEp(dasbl.

Matpuunsiii cunte3 AHK — permkanus. puamums! permmkanun JIHK: xoMmmieMeHTapHOCTh, MONYKOHCEPBATHBHBIN CHHTE3, aHTUNAPAJUIETHHOCTh. MeXaHu3M
perukanun JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl U TelioMepasa. XPOMOCOMHBINH HA0Op KJIETKH — KapuOTHUIl. JIUIJIOWIHBIA U TaIruIOMIHbIA HaOOpHI
xpomocoM. ["'omonoruuHbeie XpoMOcOMBIL. [10510BBIE XPOMOCOMBI.

JHenenne kineTku — MuTo3. CTaaui MUTO3a U MTPOUCXOJIAIINE B HUX IIporiecchl. Tumbsl MuTo3a. KaproknHes u nmurtokuHes. bruonornyeckoe 3HaueHre MUTO3a.

Perynsiust MUTOTHYECKOTO IUKIIA KIETKU. [IporpamMmmupyemas kiaeroyHasi ruOenb — aronTos.

Krnerounoe siipo, XpoMocoMbl, (GYHKITMOHAIBHAS TeHOMHKA. Mexanuszmol nporugepayuu, ougpepenyuposku, cmapenus u subenu kiemox. «L{ugposas xremxa» —
buoungopmamuueckue Mooeiu GYHKYUOHUPOBAHUSL KIETKU.

JdemMoHcTpanun

Tabmuie! U cxembl: «KU3HEHHBIN UK KIETKH», «MuT03», «CTpoeHue xpomocomy, «Permmukarws JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOM, MUKpoOMpernapaThl: «MHTO3 B KIIETKaX KOPEIIKa JTyKay.

JlaGopaTopHas pa6oTa «/3ydeHne XpoMOCOM Ha TOTOBBIX MHUKpOIIpErapaTaxy.

JlabopaTtopHas padora «HabmoneHne MuTo3a B KIIETKaX KOHUHMKA KOPEIIKa JIyka (Ha TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. CtpoeHue u GyHKUMH OPraHU3MOB

Buonornueckoe pasHooOpaszue opraHn3MoB. OJHOKIETOUHBIE, KOJIOHHATBHBIE, MHOTOKJIETOYHbIE OPTraHU3MBL.

OCOOEHHOCTH CTPOEHHUS M JKHU3HEACSITEIHHOCTH OJHOKIETOYHBIX OpraHm3MoOB. bakrepum, apxew, OJHOKIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npotucthbl. KolloHuanbHbIe OPraHU3MBI.

B3anMocBs3b YacTeit MHOTOKJIETOYHOrO OpraHu3Ma. TKaHHu, OpTaHbl M CHCTEMBI opraHoB. OpraHn3M Kak eauHoe 1enoe. I 'omeocTas.

Tkann pacreHuil. TUIBI pacTHTENBHBIX TKaHEH: 0oOpa3oBaTenbHAas, TMOKPOBHAS, MPOBOIIAS, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTpOeHHWS, (QYHKIHWA H
pacroioKeHus: TKaHel B OpraHax pacTeHUM.

TkaHW JKMBOTHBIX W 4YENOBEKa. [HWITBI XWBOTHBIX TKaHEH: OSIWTENWAlbHAs, COEAWHUTENbHAs, MbIIedHas, HepBHas. OCOOEHHOCTH CTpOeHHSA, (GYHKIHHA |
paCIIONIOKEHMS TKAHEH B OpraHax *XUBOTHBIX U YEIOBEKa.

Oprasbl. BereraTuBHbIC U T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB >KUBOTHBIX U YeloBeKa. OYHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tenma opranu3mMoB. Kapkac pactenuil. CKeneTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHbli U BHyTpeHHUU ckeneT. CTpoeHUuE U THUIIbI
COEIMHEHUS KOCTEH.

JIBmkeHne OpraHm3MoB. [[BmKeHHWE OMHOKIECTOYHBIX OPTaHM3MOB: aMEOOWIHOE, JKTYTUKOBOE, peCHHYHOE. [IBMKeHHe MHOTOKICTOYHBIX PACTEHHIA: TPOIU3MBI U
HacTud. J|BIbkKeHNe MHOTOKIIETOYHBIX )KUBOTHBIX U YeIOBEKa: MbIllieuHas cuctemMa. Pediexc. CkenerHbie MBIIIIIBI U MX padoTa.

[Tutanue opranuszmoB. Ilornomenue Bobl, YIJIEKUCIOro ra3a U MUHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTaHue >KMBOTHBIX. BHYTPUIIONOCTHOE U BHYTPUKIETOUHOE
nuieBapenue. [lutanue mo3BOHOYHBIX KUBOTHBIX. OTIENbI MUIIEBAPUTENLHOrO TpakTa. [lumeBapuTenbHble xenes3bl. [InieBapuTenbHas cucTeMa YEJI0BEKa.

Hpixanue opranu3MoB. Jlpixanme pacrenwii. Jlprxanue »uBOTHBIX. Jnddy3us razoB depe3 moBepxHOCTh KieTku. KokHoe aprxaHue. [[pixatenbHasl MOBEPXHOCTD.
’KabepHoe m n€rouHoe npixanwe. JpIXaHUE MO3BOHOYHBIX YXMBOTHBIX M YeJIOBEKA. ODBONIOIHOHHOE YCIOKHEHHWE CTPOEHHUS JIETKMX IO3BOHOUYHBIX JKHBOTHBIX.
HpixaTenbHast cUCTeMa 4YeloBeka. MexaHn3M BEeHTHIISIIMU JIETKUX Y NITHI] U MIICKONMUTAIoMUX. Peryssiuns apixanus. JpixarensHbie 00bEMBL.

TpaHCIIOPT BEIIECTB y OpraHU3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHUM. TpaHCHOPT BELIECTB y JKMBOTHBIX. KpoBeHOCHast cucrema U €€ opransl. KpoBeHocHas
cHcTeMa MMO3BOHOYHBIX JKUBOTHBIX U uenoBeka. Cep/ie, KpOBEHOCHBIE COCYbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIIOIMOHHBIEC YCIOKHEHUSI CTPOSHHS KPOBEHOCHOM
CHCTEMBI II03BOHOYHBIX XUBOTHBIX. PaboTa cepana u e€ peryssiuus.



Beinenenne y opranuzmoB. Beinenenne y pactenuii. Beinenenue y sxuBoTHbeIX. CokpatutenbHble Bakyonu. Opransl BeiaeneHus. Ouibrpanus, cekpenus 1 00paTHOe
BCACBHIBAaHHE KaK MEXaHU3MbI pabOThl OpraHoB BhlAeNeHUs. CBS3b MOJIOCTH TeNla ¢ KPOBEHOCHOHM M BBIICIUTEIBHON cucTeMaMy. Briienenne y 03B OHOUHBIX )KUBOTHBIX
u denoBeka. [louku. CtpoeHue u pyHkumoHuposanue Hegpona. OOpazoBaHuEe MOYH Y YETOBEKA.

3amyTa y OpraHu3MoB. 3alliTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuid ¥ UCTHI MPOCTEHINX. 3aliTa y MHOTOKJIETOUHBIX pacTeHnit. Kytukymna. Cpencrea
MAaCCUBHOM Y XMMHUYECKOHN 3aIMThl. OUTOHIIHUIEI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MIX IPOM3BOAHBIC. 3alllMTa opranu3ma ot OonesHeil. IMMyHHas cuctema denoBeka. KieTouHblid U r'yMOpaIbHBIH
UMMYHHTET. Bposxn€HHBINA U pUoOpeTeHHbIN crienudruecknii UMMyHUTET. Teopus KiIoHanbHO-cenekTuBHOTO nMMyHHTeTa (I1. Opnux, @. M. bepuer, C. Tonerasa).
BocnanurensHbie OTBETHI OPraHU3MOB. Poib BpOXKAEHHOIO IMMYHHTETA B PA3BUTHH CUCTEMHBIX 3a00JICBAaHHA.

PaznpaxuMocTe M peryisiuus y OpraHu3moB. Pa3ipaXKMMOCTh Y OJHOKIIETOYHBIX OpraHu3MoB. Takcuchl. PazmpaxumocTe U peryisuus y pactreHuil. PocToBbie
BEIIeCTBA U UX 3HAYECHHUE.

HepeHas cucrema u peduiekTopHas peryisiinus y )KUBOTHBIX. HepBHas crcrteMa u € oT/ieNibl. DBOMOIMOHHOE YCIOKHEHUE CTPOSHUSI HEPBHOW CHCTEMBI Y )KHBOTHBIX.
Otiensl TOIOBHOTO MO3Ta TIO3BOHOYHBIX KHBOTHBIX. Peduiekc u pedrexropHas ayra. be3ycioBHbIe U ycIOBHBIE peQIIEKCHI.

I'ymopanbHas peryssmus ¥ SHIOKPHHHAsT CHCTEMa XHMBOTHBIX M uenoBeka. JKene3sl SHAOKPUHHOW CHUCTEMBI M WX TropMoHbl. JleficTBue ropmMoHoB. B3anmocBs3b
HEpBHOH M SHJIOKPUHHOM cucteM. [umnoranamo-runodusapHas cucrema.

JdemMoHcTpanun

IToptper: W. I1. ITaBnos.

Tabnuier 1 cxembl: «OJHOKIETOYHBIE BOJOPOCIH», «MHOrOKIETOUHBIe Bogopocin», «bakrepumy», «[Ipocrteiimmey», «OpraHbl BETKOBBIX pacTeHHit», «CHCTEMBI
OpPTaHOB TIO3BOHOYHBIX >KHBOTHBIX», «BHyTpeHHee cTpoeHne HaceKoMbix», «TkaHu pacteHuit», «KopHeBbie cuctembn», «CtpoeHue credns», «CTpOeHHEe JIHCTOBOU
mIacTUHKM», «TKaHW KUBOTHBIX», «Ckemer uenoBekay, «llumeBaputensHas cucremay, «KpoBeHocHas cucteman, «JlpixatenbHas cucremay, «HepBHas cucremay,
«Kokay, «MpbliieuHas cucreMa», «BbinenurenpHas cucrema», «HIOKpUHHas cucrema», «CTpoeHue MbIInbDy, «MMMyHuTer», «KumeyHomonoctHele», «Cxema
MUTAHUS pacTeHui», «KpoBeHOCHBIE cHCTEMbl II03BOHOYHBIX KMBOTHBIX», «CTpoeHue ruipbl», «CTpoeHue IulaHapun», «BHyTpeHHee CTpoeHuEe AOXKIEBOrO YepBs»,
«HepBHas cucrema poid», «HepBHas cuctema sarymkn», «HepBHas cucrema npecMblkaronuxcs», «HepBHast cuctema nruipy, «HepBHas cucrema MIIEKONUTAIOLIUX,
«HepBHas cuctema deioBekay, «Pediaekcey.

OOopynoBaHue: CBETOBOH MHUKPOCKOII, MUKpOIIpenapaTsl OJHOKIETOYHBIX OPraHU3MOB, MUKpOIIpENapaThl TKaHEH, pAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX,
UTJIOKOXKUX, KUBBIC 3K3EMIUIAPHl KOMHATHBIX PACTEHUH, repOapuy pacTeHUH pa3HbIX OTAEIOB, BIAXHBIC IPENapaThl XUBOTHBIX, CKEJIETHl [103BOHOYHBIX, KOJUIEKIIUU
0eCII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeIOBEKa, 000pyNOBaHNE Ul AEMOHCTPALMU ITOYBEHHOIO M BO3YIIHOTO IMHUTAaHUs PACTEHUI, pacIleIUICHusT Kpaxmaia U OelKoB
noJ aeiictBueM (GepMeHTOB, 00OpPYAOBaHUE Ul JEMOHCTPALMH ONBITOB 0 M3MEPEHUIO KU3HEHHOH EMKOCTH JIErKMX, MEXaHW3Ma AbIXaTENbHbIX IBHKCHUH, MOIENN
TOJIOBHOT'O MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGopaTtopHas padora «/3ydenue TkaHel pacTeHUID.

JlaGopaTopHas pa6ora «/3ydeHue TKaHel KUBOTHBIX).

JlaGopaTopHas pa6ora «/3ydeHue opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PazMHoOxkeHNe U pa3BUTHE OPraHU3MOB

@DopMBl pa3sMHOKEHHS OPTaHU3MOB: Oecrionoe (BKIIOYasi BEreTaTMBHOE) M MOJI0BOE. BHUapl 6ecronoro pasMHOXKEHHS: MMOYKOBAHUE, CHOPYISLUS, (parMeHTauus,
KJIOHUPOBaHUE.

[TonoBoe pazmuoxxenue. IlonoBrie kiaeTku, unu ramersl. Meio3. Ctaauu merosza. [loBegenue xpomocoMm B Meitoze. Kpoccunrosep. buonoruueckuil cMpici Meiio3a u
MOJIOBOTO Tporecca. Melo3 U ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenszaponpieBoe passutue. ['ameroreHes y >xuBoTHbIX. [looBbie sxene3pl. OOpa3oBaHMEe W pa3BUTHE HOJIOBBIX KieTok. CrepmaroreHe3 u oorenes. CtpoeHue
MOJIOBBIX KIIETOK.

OmonoTBOpeHue 1 AMOPHOHANIBHOE pa3BUTHE KHUBOTHBIX. CIIOCOOBI OIIIOZOTBOPEHHS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WnpnBuayansHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONOrus — HaykKa O pa3BUTHU OPraHU3MOB. Mopgozenes — 00na u3 2nasHuix npodiem SMOpuoIocUuU.
Konyenyusa mopgozcernos u modenu mopghoceneza. Ctanguu sMOpHOreHe3a KUBOTHBIX (Ha mpuMmepe Jsarymku). [pobnenue. Tunbsl apobnenus. Jemepmunuposanuoe u
HedepmuHupogannoe opooaenue. bnacmyna, munvt 6nacmyn. OcodeHHOCTH OpOOIEHUS MIEKONUTAIOMINX. 3apOAbILeBble TUCTKU (TacTpymsanus). 3akiagka OpraHoB U



TKaHEH W3 3apOJIBIIICBBIX JIMCTKOB. B3auMHOe BiMsSHHE YacTell pa3BUBAIOIIErOCs 3apojbliia (AMOPHUOHATBHAS MHIYKIHS). 3aKiajKa IlaHa CTPOCHUS JKUBOTHOTO Kak
pe3yabTaT HePAPXUUECKIX B3aMMOCHCTBUI reHOB. BiusHue Ha aMOpPHOHAIBHOE Pa3BUTHE PA3IMYHBIX PAKTOPOB OKPYKAOIIEH CPEIIbI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHEI Tiepuon. [Ipsmoe m HempsiMoe pa3BuTHe. PasButie ¢ Meramopdo3oMm y OECITO3BOHOYHBIX W I103BOHOYHBIX
JKUBOTHBIX. bronornueckoe 3HayeHHE MPSMOro M HEMNPSMOro Pa3BUTHS, MX PACIpOCTpaHEHUE B Opupofe. Twumbl pocTa >KUBOTHBIX. DaKTOpPHI PErYISIUU POCcTa
JKUBOTHBIX U 4YenoBeka. CTaguu MOCTIMOPHUOHAIBLHOTO Pa3BUTHS Y KMBOTHBIX M uelioBeka. [lepuoapl oHTOreHe3a yenoBeka. CTapeHUE W CMEPTh KaK OMOJIOTHYECKHE
MIPOIIECCHI.

Pasmuoxenue u pasButue pacreHuid. ['ameropur u cnopodut. Meiio3 B kM3HEHHOM ILUKiIe pacTeHuil. OOpa3oBaHHe cnop B mpoliecce Melosza. ['amerorenes y
pacrenuii. OTUIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX OpraHU3MOB. [[BOITHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PEryJsIA OHTOT'eHE3a Y PACTCHHUM U )KUBOTHBIX.

JdemMoHcTpanun

Hoptpersi: C. I'. HaBammn, X. [lneman.

Tabmuiel 1 cxembl: «BereratuBHoe pasMHOXKeHHE», «Tumbl 0eCcrojsoro pa3sMHOXKEHHUs», «Pa3MHOKEHHE XJIaMHUIOMOHAIbl», «Pa3MHOXKEHUE JBIIICHBD»,
«PasMHOXKEHHE THAPBDY, «Meto3y, «XpomocoMmbly, «l'amerorenes», «CTpoeHHe SHIEKICTKH M crepMaTo3onia», «OCHOBHBIE CTaJAWHM OHTOreHe3a», «lIpsmoe u
HenpsAMoe pa3BuTue», «Pa3Butne manckoro xyka», «Passurue capanum», «Pa3ButHe JATYHIKH», «JIBOWHHOE OIIOJOTBOPEHHE Yy LBETKOBBIX pacTeHUN», «CTpoeHue
CEeMSIH OJIHOJIONBHBIX U JIBYJOJBHBIX pacTeHUI», «JKU3HEHHBIN UK MOPCKON KamycThl», «KU3HEHHBIN UK MXxay, « KU3HEHHBIN LUK NanopoOTHUKA», « KU3HEHHbIN
IIUKJT COCHBD).

O6opymoBaHUe: CBETOBOW MHUKPOCKOIT, MUKPOIIPETapaThl SHIIEKIETOK U CIIEPMATO30MI0B, MOACIE «L MK pa3BUTH S JISITYIIIKI.

JlabopatopHas padota «/3ydeHne CTpOSHHS MOJOBBIX KJIIETOK Ha TOTOBBIX MUKpOIIpEnapaTax».

IIpakTHyeckasi padora «BrisBIeHNE TPU3HAKOB CXOJICTBA 3aPOJIBIIIECH TO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopHas padoTa «CTpoeHHE OPTaHOB PAa3MHOMKCHHS BBICIIINX PACTCHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEICTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

Hcroprst cTaHOBJICHHS W pa3BUTHS TeHETHKH Kak Haykud. Paboter I. Menmens, I'. me ®@puza, T. Moprana. Poimb 0T€UeCTBEHHBIX YUEHBIX B Pa3BUTHU T'CHETHKH.
Pa6otsr H. K. KomerioBa, H. 1. BaBumnosa, A. H. benozepckoro, I'. JI. Kapnieaenko, 0. A. ®unumaenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TOHATHS U CUMBOIIBL. | OMOTOTHYHBIE XPOMOCOMBI, aJljieNIbHbIE TeHbI, AIbTepHATUBHBIC TPU3HAKHU, JOMUHAHTHBINA U PEIleC CHBHBINA MPHU3HAK,
TOMO3UTOTa, TETEPO3UTOTA, YUCTasl JMHUA, THOPHUIBI, TeHoTurl, (peHoturl. OCHOBHBIE METOABI TEHETUKH: THOPHUIOIOTMYECKHH, MUTOJIOTHYECKUH, MOJEKYJSPHO-
TEHETHYECKU.

JdemoHcTpanuu

[Moptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsros, H. U. BasuioB, A. H. benozepckuii, I'. JI. Kapmeuenko, 10. A. ®ummmaenko, H. B. Tumodees-
PecoBckuid.

Tabmue! 1 cxembl: «MeTobpI TeHETHKNY, «CXEMBI CKPEIIUBAHUY.

JlaGopaTtopHas padota «/[po3oduia kak 00bEKT TeHETHYECKIX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HAC/IEICTBEHHOCTH

MonornbpuaHoe ckpemuBanue. [lepsriii 3axoH MeHmens — 3aK0H eAMHO00pa3us THOPHUIOB epBoro mokojieHus. [IpaBmio nomuanpoBanus. Bropoii 3akoH Menaemns
— 3aKOH pacIlerieHus] TpU3HaKoB. LluTonornyeckrne 0CHOBBI MOHOTHOPHTHOTO CKpEIUBaHus. [ UIIoTe3a YUCTOTHI TaMeT.

AHanuzupyroniee ckpemuBanue. [IpoMexyTouHbli xapakTep HacienoBaHud. PacenyieHue Npru3HaKkoB IPHU HEMTOJIHOM JTOMUHUPOBAHUM.

JurnbpuaHoe ckpermmBanue. Tpernii 3akoH MeHienst — 3aKOH He3aBUCHMOT0 HACIIeOBaHUs IPU3HAKOB. LluTonornyeckne OCHOBBI JUTHOPUTHOTO CKPEIIHBAHHSL.

CuerutenHoe HaclieZioBaHre mpu3HakoB. Pabotel T. Moprana. ClerieHHOe HaclleloBaHHE T€HOB, HAPYIIEHUE CIISIUICHUS] MEXKIy TeHaMH. XPOMOCOMHAS TEOPHS
HAaCJIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXaHU3M OINpPEAETIECHUSA M0JIa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. I 'OMOraMeTHBIN U reTeporaMeTHbIi noj. I'eHeTnueckas CTpykTypa
MOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKoB, CLEIJICHHBIX C MOJIOM.

lenotun kaxk nemoctHas cucreMma. [lneloTpomus — MHOXECTBEHHOE JelcTBHE T'eHa. MHOXECTBEHHBIM aienu3M. B3aumoneiicTBuE HealIeNbHBIX T'E€HOB.
KommnemenTtapuocts. Onucras. [lonumepus.



I'enernyeckuii KOHTPOJIb PAa3BUTHUSI PACTECHHM, JKUBOTHBIX M YENOBEKa, a Takke (PU3NOJIOrMYECKUX MPOLIECCOB, TOBEJCHUS U KOTHUTUBHBIX (yHKIUH. ['eHeTHueckue
MeXaHU3Mbl CHMOHMOreHe3a, MEXaHH3Mbl B3aMMOICHCTBHUS «XO3SMH — MapasuT» M «XO3IMH — MHKpOOMOM». ['eHernyeckune acmeKThl KOHTPONS W H3MEHEHHs
HACJICICTBEHHON MH(POPMAIMK B TIOKOJICHHUSAX KIIETOK H OPraHU3MOB.

JdemMoHcTpanun

IToptpers: I'. Mennens, T. Mopras.

Tabmuupr u cxembl: «[lepBbiii U BTOpoil 3akoHbl Menaens», «Tperuit 3akoH MeHzaens», «AHaIu3Mpyollee CKpelinBaHue», «HemomHoe TOMUHHpPOBaHUEY,
«CueniieHHOe HacleJOBaHUE MPU3HAKOB Y Apo30uibl», «[ eHernka monay, «Kapuorun venosekay, «Kapuorum nposodpmisn», «Kaprotun ntuibl», «MHOKECTBEHHBIH
ajenusm», «B3zanMoneiicTBUE TeHOBY.

O6opynoBaHue: MOAEIb JJIs1 JEMOHCTPALMM 3aKOHOB €JMHO00pa3usi THOPUIOB MEPBOro TOKOJIEHUS M PacUICINICHHsI TPU3HAKOB, MOJIENb JUIS JIEM OHCTPAIlMH 3aKOHA
HE3aBUCHMOI0 HaCJIEJIOBAHUS IPU3HAKOB, MOJIENb LIS IEMOHCTPAIMH CIETIEHHOTO HACJIEA0BaHHS MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKponpenapart: «/po3odumay.

IIpakTuyeckas padora «/3ydeHue pe3ylbTaTOB MOHOTHOPUIHOTO CKPEUIMBaHUS Y IPO30(UITBI».

IpakTuyeckas padora «/3ydeHue pe3yabTaToB TUTHOPHIHOTO CKPEIUBAHUS Y APO30QHITBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHUYMBOCTH

BzanmMopeiicTBre reHOTHTIA U cpelibl IPU POPMUPOBaHUU (eHOTHTIA. MI3MEHUNBOCTh MPU3HAKOB. KauecTBeHHBIE M KOIMYECTBEHHBIE IPU3HAKH. BH bl H3MEHUYHBOCTH:
HEHacIIeZICTBEHHAs M HAaCJIe/ICTBEHHAS.

MoaudukanuonHass W3MEHUYMBOCTh. Ponb cpenbl B QOpMUpOBaHMU MOAMGMUKAIIMOHHON H3MEHUMBOCTH. Hopma peaknuu mnpu3Haka. BapuallMoHHBIA psijx U
BapuanuonHas kpusas (B. Moranncen). CBoiicTBa MO (DUKALIMOHHON M3MEHYHMBOCTH.

I'enotunuueckast n3MeHUYUBOCTh. CBOICTBA T€HOTUITMYECKOW N3MEHYHBOCTH. BHIbI reHOTHIIIYECKOH N3MEHYNBOCTH: KOMOMHATHBHAS, MyTaIllHOHHASL.

KoMOunaTtuBHas W3MEHUYMBOCTH. Mel03 W TIOJIOBOM TPOIECC — OCHOBA KOMOMHATHBHOW W3MEHUYMBOCTH. PONh KOMOWHATHBHONW W3MEHUHMBOCTH B CO3TaHHIH
IeHETHYECKOT0 pa3Hoo0pasus B IpeseNnax OIHOro BUAA.

MyTanuoHHas U3MEHYMBOCTb. Bujpl MyTaluii: TeHHbIE, XpPOMOCOMHBIE, reHOMHble. CIIOHTaHHbIE U WHIYLIUPOBaHHbIE MyTallMU. SIIepHbIEe M LUTOIUIA3MAaTHUUECKUE
myranuu. CoMaTu4eckue M IOJOBble MyTanuu. [IpMuMHBI BO3HMKHOBEHHUS MyTaluil. MyTareHsl M MX BJIMSHUE Ha OpPraHU3Mbl. 3AaKOHOMEPHOCTH MYTAal[MOHHOTO
rporiecca. 3aKOH TOMOJIOTHIECKUX PSIOB B HaciencTBeHHo mamenunBoctr (H.W. BaBmiioB). BHesimepHas H3MEHYUBOCTh M HACIICACTBEHHOCTb .

Onuzenemuxa u NUeHOMUKA, POJib INULEHEMUUECKUX PAKMOPO8 6 HACAE008aAHUY U USMEHYUBOCTNU PEHOMUNUYECKUX NPUSHAKOG Y OP2AHUIMOS.

JdemoHcTpanuu

IToptpersi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuuel u cxembl: «Bugpl wn3MenumBoctn», «MoaudukanmoHHas H3MEHYMBOCTHY», «KomOuHaTHBHAs W3MEHUUBOCTBH», «Meio3y», «OmiogoTBoOpeHue»,
«["enernyeckue 3a00eBaHUS YEIOBEKa», « BUABI MyTaruii».

Ob6opynoBanue: )KUBbIe U TepOapHbIe IK3EMIUISIPHl KOMHATHBIX PACTEHUN, PUCYHKH ((hoTOorpadui) )KUBOTHBIX C PA3IMYHBIMHI BHIAMH H3MEHUYNBOCTH .

JlaGopaTtopHas pa6ora «VccrieqoBanrne 3aKOHOMEPHOCTEH MOMU(UKAIIMOHHON H3MEeHUYUBOCTH. [locTpoeHre BaprallnOHHOTO Psifia U BApUAITHOHHOW KPHUBOW».

IpakTuyeckas padora «Mytamuu y 1po30Qwiisl (Ha TOTOBBIX MUKpPOIIpENapaTax ).

Tema 14. I'enernka yeoBexka

Kapuorun uenoBeka. MexayHapoaHasi IporpaMMa HCCIEJOBAaHUS I'eHOMa dYenoBeKa. MeTonpl M3ydeHHs T'€HETMKM YeJIOBEKa: I'CHEaJOTHYeCKHH, OJIM3HELOBBIMH,
HUTONCHETUYECKUM, TOMYJSIMOHHO-CTATHCTUYECKHH, MOIEKYJIApHO-TeHeTHUYeCKAH. COBpEMEHHOE OIpENENeHNe TEHOTHIA: TIOMHOTE€HOMHOE CEKBEHHPOBAHUE,
reHOTUIIMpPOBaHUE, B TOM uuciie ¢ nomompio [I[P-ananuza. HacnencrBenuble 3aboneBaHusl denoBeKa. |'€eHHbIE M XPOMOCOMHBbIE OOJIE3HM 4enoBeka. bonesnm c
HACJICICTBEHHON IPEpacIOOKEHHOCThI0. 3HaYeHWEe MEOUIMHCKOW TeHEeTHKH B NPENOTBpAIleHHMH W JICYEHHH T€HETHYECKUX 3aboneBaHui denoBeka. Menuko-
reHeTHYecKoe KOHCYIbTupoBaHue. CTBOJOBbIE KIeTKH. [IoHATHE «reHEeTHYecKoro rpys3a». DTHYEeCKUe acleKThl HCCIEIOBaHUN B 00JIACTH PeJaKTHPOBAHUS T€HOMa U
CTBOJIOBBIX KIIETOK.

I'enernyeckue QaxkToppl NOBBILIEHHOW YYBCTBHTEIBHOCTH 4YEIOBEKAa K (HU3MUECKOMY M XHMHYECKOMY 3arpsS3HEHUIO OKpYyKarolled cpensl. l'eHermueckas
MIPEAPACIIONOKEHHOCTh YENOBEKA K MAaTOIOTHIM.

JdeMoHcTpanuu

TaOnuupe! 1 cxembl: «Kapuorumn uenoBeka», «MeToapl H3ydeHHs TeHETHKH YeJoBekay, « eHeTndyeckue 3a00eBaHNs YEI0BEKay.

IIpakTnyeckas padora «CocTaBicHHE U aHATIU3 POIOCIOBHOM».



Tema 15. Cenexkuusi OpranusMoB

JlomecTHKaIus U ceneKius. 3apoxacHue cellekiuu u qomectukaiuu. Yuenre H. Y. Bapuosa o LleHTpax mpoucxoxaeHUs U MHOT0OOpasus KyJIbTYPHBIX PACTCHUH.
Ponb cenekiiu B cO3aHUU COPTOB PACTEHUM U MOPOA KUBOTHBIX. CopT, MopoAa, mTaMM. 3aKOH FOMOJIOTHYECKHX DPsIIOB B HacleAcTBeHHOW mi3MmeHuuBoctu H. WM.
BaBuioBa, ero 3HaueHue A5 CEIEKIHOHHONW PabOTHI.

Mertoapl CeleKIMOHHON paboThl. VICKyCCTBEHHBINM OTOOP: MAacCOBBIM M WHAMBHIYadbHBIA. DTarbl KOMOWHAIIMOHHON CeleKIuu. VcnbITaHue MpOM3BOIUTEICH IO
noroMcTBY. OTOOp MO TEHOTHITY C TIOMOIIBIO OIICHKH ()eHOTHIIA TOTOMCTBA M 0TOOP IO TEHOTHITY ¢ TToMonibto aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CeJICKIIMOHHOM paboThl. PaualiioHHbIA 1 XMMHYECKHM MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX (JOPM OPraHU3MOB.
Hcnonp3oBaHue reHOMHOT'O PEIAaKTHPOBAHUS M METOA0B pekoMOMHaHTHBIX JJHK mist momyyeHust HCXOJHOTr0 MaTepHralia Jjisl CEJICKIIMH.,

[Nonyuenune nonumionsoB. BHyTpuBnaoBas rubpuan3amnus. bin3KopoaCcTBEHHOE CKpellMBaHUe, WM MHOpUAMHT. HepoJaCTBEeHHOE CKpEUIMBAHUE, UIH ayTOPHIUHT.
Iereposuc u ero npuuuHsl. Mcnons3oBaHue rereposuca B ceiekiuu. Otnanéunas rudpumusaius. [Ipeomonenue Oecruioaus MEKXBHIOBBIX THOPHIOB. JocTrkeHUs
CeNIeKIINN PACTEHUN U )KUBOTHBIX. «3€1EHASI peBONIOYULY.

CoxpaHeHHE U M3YYEeHHE T'CHETHUECKUX PECYpPCOB KYJbTYPHBIX PACTCHUW M WX JUKHUX POAUYCH JJIS CO3JIaHUS HOBBIX COPTOB M T'MOPHUIIOB CEIbCKOXO3SHCTBEHHBIX
KynbTyp. M3yuenue, coxpanerue u ynpagieHue 2eHemuiecKumMu pecypcamu CelbCKOX03aUCMEEHHbIX U NPOMBICTIO8bIX HCUBONHBIX 8 YEIAX YAVHUEHUS CYUEeCMBYIOuUX U
C030aHUsl HOBbIX NOPOO, MUHULL U KPOCCO8, 8 MOM YUCLe C HPUMEHEHUEeM COBPEMEHHbIX MEemO008 HAYYHbIX UCCIe008AHUl, Nepedosblx uoell U NepcneKmuHbIX
MexHoN02UlL.

JdemMoHcTpanun

IToptpersi: H. U. Bapmiios, U. B. Muuypum, I'. /1. Kaprneuenxko, I1. I1. Jlykssaenko, b. JI. Actaypos, H. bopmoyr, JI. K. benses.

Tabmuipl 1 cxembl: «LIeHTPBI MPOMCXOXKACHUS M MHOT000Opas3usi KyJbTYPHBIX PacTeHUi», «3aKOH IOMOJIOTHYECKHUX PSJJAOB B HACIEACTBEHHOH HM3MEHUYMBOCTHY,
«Metonpl cenekiuny, «OTaanéanas ruopuausanusy», «MyTareHesy.

JlaGopaTtopHas padota «/3ydeHue copToB KyJIbTYPHBIX PACTEHUH U MOPOJ AOMAIIHUX KUBOTHBIXY.

JlabopaTtopHas padota «/3ydeHne METOIOB CEIIEKITUN PACTCHUID».

IIpakTnyeckasi padora «I[IpuBrBKa pacTeHUI».

Ikckypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJICKIIMU PACTCHUI M )KHBOTHBIX (Ha CENEKIIMOHHYIO CTAHIUIO, IJIEMEHHYIO (hepMy, COPTOUCIIBLITATENBHBIN YIac TOK,
B TEIUIMYHOE XO3SICTBO, B JJAOOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJiorusi 1 CHHTEeTHYECKasi OMOI0THA

OOBeKTHI, WCHOIB3yeMble B OHMOTEXHOJOTMH, — KIETOYHbIE W TKAHEBBIE KYIbTYPhl, MUKPOOPTAHU3MBI, WX XapaKTEepUCTHKA. TpaauiiioHHAs OMOTEXHOIOTHS:
xJiebonedenHne, moIydeHne KUCIOMOJIOYHBIX MPOAYKTOB, BHHOAEnHe. MukpoOuoiorndecknii cuHTe3. OOBEKTH MHKPOOHOIOTHYECKNX TexHonorui. IIponsBoacTBo
Oenka, aMIHOKHUCIIOT 1 BUTAMHHOB.

Co3ganre TEXHONOTHH W HWHCTPYMEHTOB IEIEHAINPABICHHOTO M3MEHEHUS M KOHCTPYHUPOBAHHUS T€HOMOB C IIENBIO ITONyYEHHsS] OPTaHM3MOB M WX KOMIIOHEHTOB,
COJIepKAIlX He BCTPEUYAIOIINECS B IPUPOIe OMOCHHTETUYECKHE MTyTH.

Kierounas wmkeneprs. MeToasl KyJabTYphl KJIETOK W TKaHEH pacTeHWH W KWBOTHBIX. KpnobOawku. ComaTtmueckasi THOPUAN3ANNS U COMATHYECKHUH SMOpPHOTEHE3.
Hcnonp3oBaHme raruionioB B CENEKIIUN pacTeHui. [lonyuenue MOHOKIOHAIbHBIX anmumen. Fcnonv308anue MOHOKIOHAIbHBIX U NOAUKIOHANbHBIX AHMUMENL 8 MeOUyuHe.
HckyccTBeHHOE OIUTOAOTBOpPEHHE. PEKOHCTpYKIHS SHUIEKIETOK W KIOHHPOBAHHME JKUBOTHBIX. METOA TpaHCIUIAHTAMU SIep KIETOK. 1exHonozuu 0300posieHus,
KYTbMUSUpOBaAHUs U MUKPOKIIOHATLHO20 PASMHONCEHUS] CENbCKOXO03AUCMBEHHBIX KYIbMYD.

XpoMocomHas ¥ TeHHas WHxkeHepus. VIcKkyccTBeHHBIN CHHTE3 TeHa U KoHCTpynpoBanue pekoMOnHaHTHEIX JJHK. Cozdanue mparnceennvix opeanuszmos. Jloctmxenus
Y TIEPCIIEKTHBBI XPOMOCOMHOW U T€HHOW MHXEHEPHH. JKOJIIOTHYECKUE U STHIECKUE MPOOIIEMbl TeHHON WH)KEHEPHUH.

Menunnackue ouorexnonorun. [locrrenomHuas mudposas memuiuHa. [1IP-auarsoctiuka. MeTabomoMHBIN aHAIIN3, TEHOIEHTPUYECKH aHAN3 POTEOMa YellOBeKa
JUTS OIIEHKH COCTOSIHHSI €TO 3/10pOBbs. VIcromb30BaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3 D-OmomHkeHepus s pa3paOoTKu (pyHIaMEHTAIEHBIX OCHOB
MEIWIIMHCKAX TEXHOJOTHWA, CO3JaHHUS KOMIUIEKCHBIX TKaHEH COYeTaHWeM TEXHOJOIHi TPEXMEpHOro OWompuHTHHTa W ckaddonauHra s pelieHus 3a1ad
MEePCOHATIM3UPOBAHHOU METULIUHEI.

Co3gaHre BEKTOPHBIX BAaKIWH C LENBbI0 OOecredeHus KOMOWHHUPOBAaHHOW 3amuThl OT Bo3Oymuteneit OPBU, ycTaHOBIEeHHME MONEKYJISPHBIX MEXaHHU3MOB
¢dbynakronupoBanus PHK-cogeprkamux BUpYyCcoB, BBI3BIBAIOIIMX 0CO00 OMACHEIE 3a00IeBaHMUS YEIOBEKA U )KUBOTHBIX.



JdemMoHcTpanun

Ta6J'II/IIlI>I U cxeMbl: «lIcronap30BaHue MUKPOOPraHM3MOB B IPOMBINUICHHOM ITPOU3BOACTBC), «Kierounas HUHIXXCHEPUA», «['ennas HWHXKCHECPUSD).
JlaGopaTtopHas pa6ora «/3yueHue 00beKTOB OMOTEXHOJIOTHI.

HpaRanecxaﬂ paﬁoTa «HonyquHe MOJIOYHOKHUCIIBIX ITPOAYKTOBY.

Ikckypensi «bHOTEeXHONMOrUs — BayKHEHIIAas MPOU3BOUTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOIOrMYECKOE MTPOM3BOJICTBO)».

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI 11O BUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranasiuBaeT TpeOOBaHHUS K pe3yjIbTaTaM OCBOCHHUS OOYYAFOIIMMHUCS MPOrpaMM CPEIHEro oO0IIero oOpa3oBaHUS: JIMYHOCTHBIC, METAN PEIMETHBIC U
MpeIMETHEBIE.

B cTpykType NHYHOCTHBIX PE3YNIbTATOB OCBOCHHS NPOrPaMMbl IO OHOJIOTHH BBIJEICHBI CIEAYIOIINE COCTABIISIONIME. OCO3HAHWE OOYYAIOMIMMHUCS POCCHUHCKON
TPaXIAHCKOM HJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOONPEACICHUIO, Haluyue Momueayuy K OOYyYEHHIO OHOJIOTHH,
yereHanpaeieHHoe pazeumue BHYTPEHHHUX YOEKJEHWU JIMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPHYECKHX TPAIUIMKA Pa3BUTHS OHOJIIOTHYECKOTO 3HAHUS,
20MOBHOCMb U CHOCOOHOCb 0OYUAIOLTIXCS PYKOBOJCTBOBATHCA B CBOEH EATENFHOCTH IEHHOCTHO-CMBICTIOBBIMHU YCTAHOBKAMH, MPUCYIIUMHU CUCTEME OMOIIOTHIECKOT0
00pa3oBaHus, Haludue nPasoCco3HAHUsA FKOJIOTHIECKON KYIBTYPhI, CHOCOOHOCHU CMA8UmMb TIETTN U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHEIE pE3YIbTaTbl OCBOCHUA IPOrpaMMbI I10 OnoJIorNu JOCTHUTAKOTCA B €IUHCTBC yqe6Hof/'1 M BOCIIHTATEIILHOMN JCATCIIBHOCTH B COOTBETCTBHUH C
TpaauIIOHHBIMHA pOCCHfICKPIMH COLUOKYJIBTYPHBIMU, HCTOPUUYCCKUMHU M AYXOBHO-HPABCTBECHHBIMHU HCHHOCTAMHU, NPHUHATBIMU B O6HI€CTB€ IpaBujiaMyd U HOpMaMH
IIOBCACHUA U CHOCO6CTBy}OT mpoueccaM CaMOIIO3HAHUA, CAMOBOCIIMTaAHUA U CaMOpa3BUTUA, PA3BUTUA BHYTpeHHeﬁ MMO3NIWH JIMYHOCTHU, MMATPUOTHU3MA U YBaXXCHHUA K
3aKOHY M TPaBOMOPSAKY, YENOBEKYy TpyJda M CTaplieMy IOKOJEHHIO, B3aMMHOIO YBa)KEHHS, OEpEe)KHOTO OTHOWIEHHS K KyJIbTYPHOMY HACIEAUI0 M TPAIUIHIM
MHOT'OHAIMOHAJIBHOTO Hapoza Poccuiickoit denepanviu, Npupoe U OKpYKaIoIIe cpere.

JImdHOCTHBIE DPE3YyNbTAaThl OCBOEHHUS Y4eOHOro mnpenmera «bHOJOTHS» MOIDKHBI OTpakaTb TOTOBHOCTH W CIIOCOOHOCTh OOYYarOIMXCS PYKOBOJICTBOBATHCA
c(hopMHPOBAaHHOW BHYTPEHHEH IMO3WUIHMEN JIMIHOCTH, CHCTEMON IICHHOCTHBIX OPHEHTAIHMH, TO3UTHUBHBIX BHYTPEHHHUX YOCKICHHIH, COOTBETCTBYIONINX TpPaIUIMOHHBIM
LIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHHE JKU3HEHHOTO OMBITA W OIBITA JEATETHHOCTH B TPOIIECCE PeaTH3aIlli OCHOBHBIX HAIIPAaBIEHUI BOCIHUTATENHHON
NeSITeTFHOCTH, B TOM YHUCIIE B YaCTH:

1)rpakaancKoro BOCHUTAHMSI:

chOopMHUPOBAaHHOCTH TPAKIAHCKON TO3UIINU O0YJArOIMIEerocsl KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIIECTBa;

OCO3HaHHWE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 0053aHHOCTEH, YBa)KEHNE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTHh K COBMECTHOW TBOPYECKON NESITETHHOCTH IIPH CO3/IaHUN y4eOHBIX MPOEKTOB, PEIICHNN y4eOHbBIX U TTO3HABATENBHBIX 33124, BHIIIOTHEHUN OMOIOTMYECKIX
JKCIIEPUMEHTOB;

CHOCOOHOCTH OIPEAENSITh COOCTBEHHYIO MO3UIIHIO TI0 OTHOIIEHHUIO K SIBICHUSIM COBPEMEHHOMW KU3HU U OOBSICHITH €€;

YMEHHE YYUTBIBATh B CBOUX NEHCTBHSIX HEOOXOIWMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBHS TIOAEH C pPa3HBIMH YOEXKIECHUSMHU, KYJIbTYPHBIMH IEHHOCTSIMH H
COITMATHHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TPOLIECCE COBMECTHOTO BBIMTONHEHUS y4eOHBIX, MO3HABATEIbHBIX W HCCIIEAOBATENBCKAX 334, YBRKHUTEIHHOT O OTHOIIECHUS K
MHEHHIO OMMIOHEHTOB MPH 00CYKIEHHH CITOPHBIX BOITPOCOB OMOJIOTHYECKOTO COIEPIKaHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON JEATEITHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

chOpMHUPOBAaHHOCTH POCCUICKON TPakIAaHCKOW MACHTUYHOCTH, MATPHOTH3MA, YBAXKEHUSI K CBOEMY Hapojly, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOI, TopmocTy 3a
CBOH Kpa#, cBot0 PonuHy, CBOM S3BIK U KyJIBTYPY, MPOIIIOE H HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOIIEHHUE K IPUPOAHOMY HACICAUIO U MaMSITHUKAM MIPUPOBI, JOCTIDKEHUSIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYIE;

CHOCOOHOCTH OIICHMBATH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHUE U Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAUYSHHs OMOJIOTUH B TIO3HAHWW 3aKOHOB TPUPOJBI, B KHU3HH
YelIoBeKa U COBPEMEHHOI0 00IIecTBa;

ujeliHas yOoexxIEHHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3aimuTe OTeduecTBa, OTBETCTBEHHOCTD 32 €ro CyIs0Y;



3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS

OCO3HAaHME TyXOBHBIX IEHHOCTEH POCCUIMCKOTO HAPOa;

c(hOpMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO MIOBEACHUS;

CHOCOOHOCTH OIEHUBATH CUTYAIIMIO U TPHHUMATh OCO3HAHHBIC PEIICHHUSI, OPUSHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHUE JTUYHOTO BKJIaJIa B TIOCTPOCHUE YCTOWYMBOIO OYIyIIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENSAM, CO3JaHHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPHUHSITHS IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBHUU C TPATUIUSIMU
HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMaHUE AMOIIMOHAJILHOTO BO3/IEHCTBHUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE TIPOSBIISTh KaUeCTBAa TBOPUECKON IMIHOCTH;

5) pusuyeckoro BocnuTaHus, (POPMUPOBAHUS KYJIbTYPbI 3[I0POBbS U SMOIHOHAILHOI0 0JIATONOJIYYMSI:

MMOHMMAaHHUE M Peau3alys 3J0pOBOro U 0e30MacHOro odpasa *u3HH (3/I0POBOE MMUTAHUE, COONIIOICHUE TMTHEHUYECKUX MTPaBHII U HOPM, cOajlaH CHPOBAHHBINA PEXKUM
3aHITHH U OTIbIXA, PErysisipHas Gu3ndeckas akTHBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHHUSI K COOCTBEHHOMY (DHU3UYECKOM Y U IICUXUUCCKOMY
3JI0POBEIO;

TTIOHUMaHWE IICHHOCTH TTPaBUJI HHINBUTyaIbHOTO M KOJIJIEKTUBHOTO O€30ITaCHOT0 TTOBEACHUSI B CUTYAIHSIX, YTPOXKAIOINX 3I0POBBIO U JKU3HHU JIFOJICH;

OCO3HAHWE MMOCIICCTBUNA U HENPHUITHUS BPETHBIX MPUBBIUEK (YIIOTPEOICHMUS aIKOTOJIsI, HAPKOTHUKOB, KypeHHUs);

6) TPyA10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYIOIIO0HE;

TOTOBHOCTh K aKTUBHOW JIESITETFHOCTH TEXHOJIOTMYECKON 1 CONMAIbHON HAPaBICHHOCTH, CIOCOOHOCTh MHUITMHPOBATH, IIJIAHUPOBATh U CAMOCTOSITENIFHO BBIMTOIHATh
TaKylo JIeATEIbHOCTD;

HWHTEpeC K pa3iuyHbIM cdepaMm MpodhecCHOHATBHON JIeSITEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyymied mpodeccuu M pean30BhIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIaHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MTPOTSHKEHUHN BCEH KU3HU;

7) 3K0JI0rMYeCKOr0 BOCIIUTAHMS:

9KOJIOTUYECKH [IEIeCO00pa3HOe OTHOIIEHHE K TPUPO/Ie KaK UCTOYHHKY KM3HH Ha 3eMIIe, OCHOBE €€ CYIIIeCTBOBAaHHS;

MTOBBIIIIEHNE YPOBHS SKOJIIOTHIECKON KYJIbTYpBI: IPHOOPETEHHE OIBITA TNIAHMPOBAHUS MTOCTYITKOB M OLIEHKH UX BO3MOXHBIX TIOCIICACTBHIA I OKPYKAIOIIEH Cpebl;

OCO3HaHUE III00aTHFHOr0 XapaKTepa IKOJIOTHUECKUX MPOOIIEM U ITyTeH UX pelIeHus;

CHOCOOHOCTH  HCIIONB30BaTh MNpPHOOpETaeMble TPU W3YYEHHHM OWOIIOTMM 3HAaHWS W YMEHHS TIpU pemIleHHH NpoOieM, CBS3aHHBIX C pPaIlOHATBHBIM
MIPUPOJIONIONBE30BaHNEM (COONIOIEHNE TIPaBWII TOBEACHUS B TPHUPOJNE, HAIPABICHHBIX HAa COXpaHEHHE PAaBHOBECHS B JIKOCHUCTEMAax, OXPaHY BHJIIOB, DKOCHCTEM,
ouocdepsr);

AKTUBHOE HENPUSTHE IEWCTBUN, MPUHOCIIINX BpeI OKPYKAIOIIed MPUPOAHON Cpele, YMEHHE MPOTHO3MPOBATh HEONArompHUSATHBIE IKOJOTHYECKHE IMOCIEACTBUS
MPEeANPUHAMAEMBIX EHCTBHIA U TPEIOTBPAIATh UX;

HaJM4Iue Pa3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYIbTYpPHI, OMbBITA JEITETHhHOCTH SKOIOTHYECKONH HAIPaBICHHOCTH, YMEHHUS P YKOBOICTBOBATHCS
VMU B TIO3HABATEIIbHOW, KOMMYHUKATUBHOW U COITUATBHON MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B TPAKTHUYECKON JIEATEIBHOCTH SKOJIOTUIECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHMSL:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO HA JTHAIIOTE KYIbTYP,
CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MHPE;

COBEpIIIEHCTBOBAHKE S3BIKOBON U YUTATENBCKON KYJIBTYPHI KAK CPEICTBA B3aMMOACHCTBHUS MEXIY JIFOJIbMU U TIO3HAHUS MHPA;

MMOHMMaHWe crienu(puKy OMOJIOTHH KaK HAYKH, OCO3HAHUS €€ poiu B ((OPMUPOBAHUH PAIIIOHAIIEHOTO HAYYHOI'O MBIIIICHUS, CO3/IaHUH TIEJIOCTHOTO MPENCTaBICH Us 00
OKPYXKAaIOIEeM MHpE KaK O €AMHCTBE MPUPOBI, YeIOBEKa W OOIIEeCTBA, B MO3HAHWHU MPUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHWU NpoOJIeM COXPaHEHUS MPHUPOIHOTO
paBHOBECHS;



yOSKIEHHOCT, B 3HAYMMOCTH OHONIOTHH JJsl COBPEMEHHOW NMBWIM3ALUH: OOECIEYEHHsS HOBOTO YPOBHS pa3BUTHS MEAWIUHBI, CO3JaHUE MEPCHEK THBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PEIIaTh pecypcHbIE MPOOJIEMbI Pa3BUTHS YEIOBEYECTBA, MOUCKA MyTEH BBIXOJAA M3 INI00AJIBHBIX SKOJIOTHUECKUX MPoOJieM W 00ecTeyeHHs
nepexojia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY HCIONb30BaHHUIO TPUPOAHBIX PECYPCOB M POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TONYYEHHH OMONOTMYECKHX 3HAHMW B LENSX TMOBBIIMICHHS OOMIEH KyJIbTYpBI, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTABHOW YacCTH
(YHKIMOHANBHON TPAMOTHOCTH 00yYaromuxcs, GopMupyeMoi mpy U3y4eHNH OHOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOAOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOIB30BaTh MONydaeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS
SIBIICHUH OKPY>KAIOIIEro MUpa U MPOUCXOAAIIMX B HEM M3MEHEHUH, yMEHHE JIeNlaTh 00OCHOBAHHBIC 3aKITIOUCHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMCIOIIUXCS TAHHBIX C
LEITBI0 TIOJTYYEHHSI JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCTIONB30BATh OMOIOTMUECKHE 3HAHHS JJIsl PEIICHHU I TPOOJIeM B peallbHBIX KU3HEHHBIX CUTYaIIUsX;

OCO3HaHHWE [IEHHOCTH HAYYHOH JISSITETbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOSKTHYIO M UCCIIEIOBATENBLCKYIO EATEIbHOCTh HHIMBH/IYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY O00pa30BaHUIO M CaMOOOpa30BaHHIO, K aKTHBHOMY IOJYYCHHUIO HOBBIX 3HAHHWW 1O OHOJIOTHH B COOTBETCTBHH C
XKU3HEHHBIMU MTOTPEOHOCTSMHU.

METANPEJIMETHBIE PE3YJbTATDbI

MeranpeaMeTHbie pe3yabTaThl OCBOCHHUS yueOHOro rmnpeaMera «buojorus» BKIIOUYAIOT: 3HAYMMBIC Ui (OPMHUPOBAHHMS MHUPOBO33PEHHUS OOYYAIOIIUXCS
MCXIUCHUITIIIMHAPHBIC (MexmpezxMerHHe) 061ueHaquLIe IMOHATHA, OTpaXXarmue HEIT0CTHOCTb Haquoﬁ KapTUHBI MHpa H cneun(bm(y METOOOB ITO3HAHMHI,
HCIIOJb3yEMbIX B €CTECTBEHHBIX Haykax (BEILIECTBO, HEPIHs, SBJICHHE, MPOIECC, CHCTEeMa, Hay4HbIH (haKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHNEe, HAONIOJIEHNe, W3MEpEeHHe, JKCIEPHUMEHT W JAPYTrHe); YHUBEpcajbHbIE ydeOHBbIE NeicTBHA (TIO3HABaTENbHbIE, KOMMYHHKATHBHBIC, PETYJISATHBHBIE),
obecrieunBatonye GopMupoBaHue HyHKIMOHATBHOW TPAMOTHOCTH U COIMAIBHON KOMIIETEHIIMY 00YYaroNIUXCsl; CIIOCOOHOCTh 00YYaIOIIUXCS UCTIONIB30BAaTh OCBOCHHBIE
MEXTUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHNS U YHUBEpCAIbHBIE YIeOHBIE JeHCTBUS B TTIO3HABATEIHHON M COMAITFHON PAKTHKE.

B pesynbTaTe M3ydeHus OMOJOTMU HA YPOBHE CPEAHEro oOIIero oopasoBaHusA y oOydaromierocs 0yayT chOpMHUPOBaHbI [MO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JeCTBHS, KOMMYHUKAaTUBHBIE YHUBEPCAJIbHbIEC YieOHBIE JEHCTBHUS, PETYIATHBHbBIE YHIUBEPCAIbHbIE YUeOHbIE IEHCTBIS, COBMECTHAS AEATEIbHOCTb.

MeranpeaMeTHbIE PEe3yIbTAaThl OCBOEHUS IIPOrPaMMBbI CPEIHEr0 00IIero 00pa3oBaHUA JOIKHBI OTPaXKaTh:

OBiafeHue YHUBEPCAJBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH el CTBUAMM:

1)6a3oBble Joruvyeckue AeiicTBHA:

CaMOCTOATENBHO (OPMYITHPOBATh U aKTyaJTM3UPOBATH MMPOOIIEMY, PACCMATPHUBATH €€ BCECTOPOHHE;

WCIIONB30BaTh TNPH OCBOGHWW 3HAHWUM TNPHEMBI JIOTHYECKOTO MBIIUICHHUS (aHANM3a, CHHTE3a, CPAaBHEHWUS, KIJACCH(HUKAIMH, OOOOIIEHWS), PacKphIBATh CMBICI
OMOIOTMYEeCKIX MTOHATUHN (BBIIACTATh UX XapaKTepHbIC MPU3HAKI, YCTAHABINBATE CBSI3U C IPYTHMH MTOHATHSAMH );

OIIPENEeNATh [ENH JeITeTbHOCTH, 33/1aBas apaMeTpPhl U KPUTEPHH WX TOCTHIKEHHUS, COOTHOCHUTD PE3YIBTATHI JISITETFHOCTH C ITIOCTaBICHHBIMH HEIISIMU;

WCIIONB30BaTh OMOJIOTHYECKUE TIOHSTHS ISl OOBSICHEHUS (PaKTOB U SBJICHUHN KUBOH MPUPOJIBL,

CTPOUTH JIOTHYECKHE PACCYXJECHUs (MHIYKTUBHBIE, NEAYKTUBHBIE, IO AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TMPOTHBOPEYUS B PACCMAaTPHBAEMBIX SBIICHUSX,
(hopMyIHpPOBATH BBIBOABI M 3aKITFOUEHMS;

MIPUMEHATH CXEMHO-MOJIEbHBIC CPEICTBA ISl TPEICTABIICHHS CYIIIECTBEHHBIX CBS3EH M OTHOIIEHUH B M3y9aeMBIX OMOIIOTHYECKUX 00BEKTaX, a TAKXKE MPOTUBOPECUHIHA
Pa3HOTO Pofia, BBISBICHHBIX B PA3MYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh TUTAH PEHICHUS TPOOJIEMBI C YIETOM aHaIN3a HMEIOIINXCSl MaTepHAIIbHBIX M HEMaTepHAIBHBIX PECypPCOB;

BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTH, OIIEHUBATh COOTBETCTBHE PE3YJIFTATOB IIEJSIM, OIIEHUBATh PUCKH MTOCIENCTBUHN JAEATEIbHOCTH;

KOOPJAWHUPOBATH U BBIMIOIHATH pa0OTY B YCIOBUSAX PEATBHOT0, BUPTYAIhHOTO M KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BHUBATh KPEATHBHOE MEIIIICHNE TIPU PEISHUH KU3HEHHBIX TIPOOIIeM.

2)0a30Bble HcCJe0BaTeILCKHE IelCTBUS:

BIIAJICTh HABBIKAMH y4eOHO-MCCIIEIOBATENBCKON U MTPOEKTHON JeSITeIbHOCTH, HABBIKAMU pa3pellieHws Ipo0ieM, CTOCOOHOCTHI0 H TOTOBHOCTBIO K CAMOCTOSTETLHOMY
MTOMCKY METOIOB PEUICHUS MPAKTUIECKUX 3a/1a4, TPUMEHEHHUIO PAa3JIMYHBIX METOIOB TIO3HAHUS;

WCIIONb30BaTh PA3JIMYHBIE BUJBI JISITEIHLHOCTH MO TOJTYYSHHUIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIluH, TPeoOpa30BaHHUIO U TPUMEHEHHIO B YUEOHBIX CHUTYAIUAX, B TOM
YHCIIe PU CO3J]aHUH YICOHBIX U COIUATBHBIX TPOEKTOB;



(hopMUpPOBATH HAYYHBIM TUI MBIIUICHNS, BJIaJICTh HAYYHON TSPMUHOJIOTHEH, KITFOUEBHIMU TIOHATUSAMU ¥ METOJaMU;

CTaBHUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4ll B 00pa30BaTENbHON ACATEILHOCTH 1 )KU3HEHHBIX CUTYAIHSX;

BBISIBJISTh TPUYMHHO-CIICIICTBEHHBIC CBSA3M M aKTyaJlHM3UPOBaTh 3ajady, BBIIBUTATH THIOTE3y €€ pEIICHUs, HAXOAWTh apryMEHTHI JJIs JOKa3aTelIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh ApaMETPhl U KPUTCPUU PEIICHUS;

aHAJIM3UPOBATDH MOJTYUYEHHBIE B XOJI€ PEelIeHHs 3aaul pe3yabTaThl, KpUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JIABATh OIICHKY HOBBIM CHUTYAIIMsIM, OLICHUBAThH MPUOOPETEHHBIHN OIBIT;

OCYLIECTBIIATH IIeJIeHANPABICHHBIN MMOMCK MEPEHOCca CPEACTB M CIIOCO0O0B ACHCTBUS B IPO()ECCHOHATILHYIO CPELy;

YMETbh NEPEHOCUTH 3HAHUS B [TO3HABATEIBHYIO H TPAKTUIECKYIO 00JIACTH KU3HEAEATEILHOCTH;

yYMETh UHTETPUPOBATH 3HAHHS U3 PA3HBIX MIPEAMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC IOIXO/IbI U PEIICHHS, CTABUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIONIHE AIbTEPHATHBHBIC PEIICHN 51.

3) pa6ora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(POPMAIUH (TEKCTE YIeOHOT0 MocoOus, HAyYHO-MIOMYJISPHON JTHTEpaType, OMOJOrHYECKUX CIOBAPSIX M CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JIaHHBIX, B MIHTepHeTe), aHaI3upOBaTh WHPOPMAIMIO PA3TUYHBIX BUIOB U (OPM MPENCTABIICHUS, KPUTHUYECKH OLICHUBATh €€ IOCTOBEPHOCTD M
HEMPOTHBOPEYHBOCTE;

(hopMymHpOBaTh 3aMPOCHl ¥ IPUMEHSTH PA3IMIHBIC METOIBI IIPU TTOMCKE M 0TOOpE OMOIOTrHIecKol HH(PpOPMAITNH, HEOOX OMUMOM JUTS BRITOIHEHUS YUYEOHBIX 33/1a4;

npHoOpeTaTh OMBIT HUCIONB30BAHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOIMU, COBEPIICHCTBOBATH KYJIbTYPY AKTHBHOTO HCIIONB30BAHUSI Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTEIFHO BEIOUPATH ONTUMAIILHYIO OPMY MpEICTaBICHUS OMOIOTHYeCKOl HHpOpMAIUK (CXeMBbL, TpaQUKH, JHATPAMMBIL, TAOJUIIH, PUCYHKH H JIPYroe);

WCIOJIb30BaTh HAYYHBIN S3BIK B KQUECTBE CPEJCTBA TP PadOTe ¢ OMONOrHYecKoi WHpOpMAIeH: MPUMEHITh XUMHUYeCKre, (PU3NYeCKre 1 MaTeMaTniecKue 3HaKu U
CUMBOJTBL, (hOPMYIIbI, 200pEBHATYPY, HOMEHKIIATYPY, HCIIOIh30BATH H IPE0OPa30BBIBATh 3HAKOBO-CHMBOIMYECKUE CPEJICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTH HH()OpMALIUH, HHPOPMAIIMOHHOW 0e30IMaCHOCTH JTHYHOCTH.

OByafeHue yHUBEPCAJbLHBIMH KOMMYHMKATHBHBIMH 1€ CTBUSIMH:

1)o61menne:

OCYIIECTBIATh KOMMYHHKAIIMU BO BCeX c(epax >KU3HW, aKTUBHO y4acTBOBATh B JMAJIOre HMIIHM JUCKYCCHH IO CYIIECTBY OOCYXJIaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BEICKA3bIBATH CYXKJCHUS OTHOCHUTENHHO BBITIONHEHUS MPeIaraéMoi 3a/Iadd, YIUTHIBATh HHTEPECH U COTNIACOBAHHOCTH MO3HUIINN JPYTUX YIaCTHHKOB TUAIIOTa
WJTN TUCKYCCHH);

pacrno3HaBaTh HeBepOabHbBIE CPEICTBA OOMIEHHS, TOHUMATh 3HAYEHNE COITMAIBHBIX 3HAKOB, IPEANOCHIIIOK BOSHUKHOBEHHS KOH(DIUKTHBIX CUTyallnid, YMETh CMATYaTh
KOH(IMKTHI M BECTH TIEPErOBOPHL;

BIIAZIETh PA3IMYHBIMU CIIOCOOaMU OOIEHWsI M B3aMMOACUCTBHUS, MOHUMATh HaMEPEHUs APYTUX JIIONEH, IPOSBISTh YBAKUTENHFHOE OTHOIIEHHE K COOECeTHUKY U B
KoppekTHOH (hopMe GOopMyITUPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHWS C UCTIOIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeECTHAA [1eATEIbHOCTD:

MMOHUMATh W WCIIONB30BaTh MPEUMYIIECTBA KOMaHTHOW W WHAWBHIyaTbHONH pabOTHl MPHU PENIeHHH OMOIOTUYECKON MPOOIEMBbI, 00OCHOBBIBATH HEOOXOIUMOCTH
MIPUMEHEHHS TPYNIOBBIX (POPM B3aMMOACHCTBYS MPH PEIIEHUN YIeOHON 3a1aum;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JEUCTBUIN C YIETOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0O YJIeHa KOJIEKTHUBA;

MIPUHUMATH [IETM COBMECTHOH NIESTETbHOCTH, OPTraHU30BhIBATh U KOOPIMHUPOBATH JEHCTBUS 10 €€ JOCTH)KEHUIO: COCTABIIATH IUIAH JEWCTBUMN, PaCIIpENeNsaTh PO C
y49€TOM MHEHUH YYaCTHUKOB, O0OCYKJaTh pe3yabTaThl COBMECTHON paOOTHI,

OLIEHWBATh KAYECTBO CBOETO BKJIAJ[a M KAKJOr0 YYaCTHUKA KOMAaHBI B OOIIHMI pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpejyIaraTh HOBBIE TIPOEKTHI, OIEHUBATh HJIEH C TTO3UIIMHA HOBU3HBI, OPUTHHAIEHOCTH, TPAKTUIECKOW 3HAYUMOCTH;

OCYILECTBIIATH MO3UTHBHOE CTPATETHYECKOE ITOBEICHUE B PA3IMYHBIX CUTYAIUSX, TIPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUITUATHBHBIM .

OByaieHNEe YHUBEPCAJIBHBIMH PEryJISITHBHBIMH IEHCTBUSIMH:

1)camoopranuzanus:

WCIIONb30BaTh OMOJIOTHYECKUE 3HAHUS IS BRISIBICHHS ITPOOJIEM M UX PEIICHUS B )KU3HEHHBIX M YUECOHBIX CUTYAIUSX;



BBIOMpATh HA OCHOBE OMOJOTHMYECKUX 3HAHHWMA IIENCBBIC M CMBICIOBBIC YCTAHOBKHA B CBOMX JICUCTBUSX M IMOCTYNKAaX MO OTHOIICHUIO K XHBOW IPUPOJE, CBOCMY
3I0POBBIO U 3JJ0OPOBBIO OKPYKAIOIIUX;

CaMOCTOSTEIBHO OCYIICCTBIATh IMO3HABATEIBHYIO NEATCIBLHOCTh, BBISBISATH NPOOJIEMBI, CTaBUTh M (OPMYIHPOBATh COOCTBEHHBIC 3ajJadud B 00pa30BaTEeIbHOU
JIEATEbHOCTH U JKM3HEHHBIX CUTYalUsIX;

CaMOCTOSTEIIFHO COCTABIIATH MJIAH PEHICHHsI TPOOIEMBI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH M MPEANOYTEHUH;

JIlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIIUpATh paMKH Y4eOHOT'0 IIPEeIMETa Ha OCHOBE JIMYHBIX HPEANOYTCHHIH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHoco0CTBOBAaTh (DOPMUPOBAHHUIO U MPOSBICHUIO MIUPOKOH 3PYIUIIMK B Pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO IMOBBINIATH CBOW O0pPA30BATEIbHBIA U KYJIbTYpPHBIN
YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEJISM;

BJIQJICTh HABBIKAMH TI03HABATEIILHOM PE(hICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U MBICTUTEIBHBIX IMPOILIECCOB, UX PE3YJIbTATOB M OCHOB aHUM, UCIIOIB30BATh
pUEMBI peIIeKCUH Il OLIEHKH CUTYal[MH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OLIEHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEMIEHUS 10 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U @PTYMEHTHI JIPYTUX MIPU aHAJIM3€ PE3YJIbTaTOB JIEATENIbHOCTH;

3)npunaTUe ceds U APYrux:

MIPUHUMATh Ce0sl, TOHMMasi CBOM HEAOCTATKH M JJOCTOUHCTBA;

[PUHUMATh MOTHUBBI U apTYMEHTBI APYTUX IIPU AHATIU3€E PE3YJITATOB ACSITENbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OMINOKH;

pa3BUBATh CIIOCOOHOCTH TIOHMMAThH MU C TO3UIUHU JIPYTOro YeIoBeKa.

INPEIMETHBIE PE3YJIbTATbBI

IIpeamerHble pe3yibTaThl OCBOCHUS coxepxaHus ydeOHoro mpenmera «buonmorus» Ha yriyOGnEHHOM YpOBHE OPHEHTHMPOBAaHbI Ha oOOecredeHne Mpo(UIbHOTO
o0yuenwus o0y4arommxcsi omonornn. OHA BKITIOYAIOT: CIIEupUIecKre Uit ONOIOTUN HAayJHbIe 3HAHWSL, YMEHHS i CLIOCOOBI IEHCTBHI IO OCBOGHUIO, HHTEPIIPETAIINN U
Ipeo0pa3oBaHMIO 3HAHUH, BUIBI AEITEIBHOCTH I10 IMOMYICHHUIO HOBBIX 3HAHUI M MX IPUMEHEHUIO B Pa3INYHBIX y4EOHBIX, a TAKKE B PEaIbHBIX )KU3HEHHbIX CUTYaLUsX.
[IpeamerHble pe3ynbTaThl IPEICTABICHBI 10 FOAAM HU3YUYEHUS.

[IpeamerHble pe3ynbTaThl OCBOEHHs yueOHoro npenmera «buonorus» B 10 knacce ROMKHBI OTPakaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME E€CTECTBEHHBIX HAYyK, B (HOPMHPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUHN 3aKOHOB
MPUPOABI U PEIICHUH TPOOIEM paliiOHaIbHOTO MPUPOAOINIONIB30BAHNS, O BKIIA€ POCCUHCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTUE OMOJIOTHH;

BJIa/ICHHE CHCTEMOI OMOJIOrnYecKUX 3HAHMHM, KOTOpask BKIKOYAET: OCHOBOIOJIararoIye OMOIOrn4eckue TEPMUHBL U OHATHS (KU3Hb, KJIETKA, OPTaHU3M, MeTadoJIn3M,
roMeocTas, CaMOpEeryJsiLus, CAMOBOCIIPOM3BEACHUE, HACICACTBEHHOCTh, H3MEHUMUBOCTD, POCT U Pa3BUTHUE), Ononornyeckue Teopur (kierounas teopus T. IlIBanna, M.
[neiinena, P. BupxoBa, xpoMmocomHas Teopus HacieactBeHHocTH T. Moprana), yuenns (H. Y. BaBmiioBa — o mieHTpax MHOrooOpasusi U MPOUCXOXKISHHS KyJIbTYPHBIX
pacTeHuii), 3aKOHbI (eAMHOOOPAa3HsI IOTOMKOB IIEPBOrO IMOKOJIECHUS, PacIeIUIEH s, YUCTOThI raMeT, HE3aBUCUMOr0 HacienoBaHus . MeHemst, TOMOIOrn4ecKux psioB B
HacnencTBeHHol n3menunsocty H. Y. BaBuiosa), npuHIMIBL (KOMITJIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJAMM HAyYHOTO MO3HAHUS, UCIIOIb3YyEMBIX B OMOJIOTMYECKUX HCCIENOBAHUSIX KHBBIX OOBEKTOB (ONMHMCAHUE, U3MEpPEeHue, HaOroleHue,
JKCIIEPUMEHT);

YMEHHUE BBIACIATH CYLIECTBEHHbIE IPU3HAKN: BUPYCOB, KJIETOK MPOKApUOT M 3YKapuOT, OAHOKJIETOYHBIX M MHOTOKJICTOUHBIX OPraHM3MOB, B TOM YHCIE OakTepHid,
rpuboB, pacTeHHH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHSI OPraHOB M CUCTEM OPraHOB PACTEHWH, KUBOTHBIX, YEIOBEKa, MMPOLECCOB KU3HEAEATEIbHOCTH, TPOTEKAIOINX B
OpraHu3Max pPacTeHHUH, XKMBOTHBIX M YEOBEKA, OMOJOrMYECKUX IMPOLECcCOB: OOMEHa BellecTB (MeTa0oiau3M), NpeBpalleHus] SHEpruu, OpoKeHHsI, aBTOTPO(HOro U
reTepoTpoHOr0 THUIIOB NMHUTAHMSA, (OTOCHHTE3a W XEMOCHHTE3a, MUTO03a, Melo03a, raMeroreHesa, SMOpHOreHes3a, MOCTIMOPHOHAIBHOIO Pa3BUTHUS, Pa3MHOMKEHHS,
WHAMBUAYaIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, FeTepo3rca, HCKYCCTBEHHOT O 0TO0Pa;



yMEHHE YCTaHaBIMBATh B3aMMOCBS3U MEXKIY OpPraHOMIAMHU KIETKH M WX (QYHKIHMSIMH, CTPOCHHEM KIJIETOK Pa3HBIX TKaHeH M MX (DYHKUUSIMH, MEXIy OpraHamMyd H
CHCTEMaMHU OPTaHOB y PAacTCHUH, >KUBOTHBIX M YEIOBEKa U UX QYHKIHMSIMU, MESKAY CUCTEMaMU OPraHOB U UX (QYHKUIUSMH, MEKIY dTanmaMyd 0OMEeHa BELIECTB, dTalaMu
KJIETOYHOT'O IIMKJIA ¥ YKU3HEHHBIX [IUKIIOB OPTaHU3MOB, 3TallaMi SMOPHUOHATEHOTO Pa3BUTHA, TEHOTUIIOM U ()eHOTHIIOM, (DEHOTHIIOM U (aKTOpaMH Cpeabl OOUTaHHUS;

YMEHHE BBISIBIISATH OTJIMYUTENbHBIC TPU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE PACTEHUH, JKUBOTHBIX U YEJIOBEKA;

YMCHUE HCIOJIB30BATh COOTBCTCTBYIHOIIUC APTYMCHTEIL, 6I/IOHOI‘I/I‘IGCKYIO TCPMUHOJIOTUIO W CHMBOJHUKY Ui J0Ka3aTCIbCTBAa pPOACTBA OPraHUu3MOB pPa3HbIX
CUCTEMATUYECCKUX IPYILII,

YMCHUE pPEUIATh 6I/IOHOFI/I‘-ICCKI/I€ 3aJa4y, BBIABJIATH MPUYUHHO-CICACTBCHHBIC CBA3U MCXKAY HCCIICAYCMbBIMU 6I/IOHOFI/I‘-ICCKI/IMI/I nmpoueccaMu M SBJICHUAMM, OCIATh
BBIBOALI X ITPOTrHO3bI HA OCHOBAHWH IMMOJTYUYCHHBIX PC3YyJILTATOB,

yMEHHE BBIOIHATH Ta00paTOPHEBIE U TPaKTHYECKUE paboThI, COONOAATh MpaBUiia P padoTe ¢ YIEOHBIM U Ta0OpaTOPHBIM 000PYIOBaHHEM;

YMCHUE BbIABUI'aTbh THIIOTE3bI, IPOBEPATH HUX IKCIICPUMCEHTAJIbHBIMH CPCACTBAMU, (l)opMmepyﬂ ocjib HUCCICAOBAHMA, aHAJIM3HUPOBATH IMOJYYCHHBIC PE3YJIbTATHI U
JCIIaTh BBIBObI,

YMEHHE Y4aCTBOBaTh B yueOHO-UCCIIEIOBATEIBCKONW padOTe M0 OMOJIOrUU, SKOJIOIMH U MEIMIIMHE, TPOBOIUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U MyOIMYHO
MPEACTABIIATE MONyYSHHBIE PE3YIbTATHI HA YICHUUECKUX KOH(DEpeHIIHSIX;

YMCHUE OUCHHBATH 3THYCCKUEC AaACIICKTbl COBPCMCHHBIX I/ICCJ'Ie):[OBaHI/If/'I B oOJjlacT OHOJOTHHA H MCEINIITUHBI (KJ]OHI/IpOBaHI/Ie, HNCKYCCTBECHHOC OIIJIOJOTBOPCHUE,
HaTpaBJIeHHOE U3MEHEHUE I'eHOMa U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIiel nmpodeccnoHambHON AeITENbHOCTH B 00JIaCTH OMOJIOTHH, MEAUITNHBI, OMOTEXHOIOTH, BETEPUHAPHH, CETECKOTO
XO34HCTBA, MUIIEBOI MPOMBIIUIEHHOCTH, YIITyOJIATh MTO3HABATEbHBIN MHTEpPEC, HATPABJIEHHBI Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOUIEH MPOPECCHUN B TIPOAOIIKEHIE
OMONIOrMUECKOro 00pa30BaHus B OPraHU3aIMsIX CPEAHETO PO(EeCCHOHABFHOTO U BBICIIEro 00pa3oBaHUsL.

[IpeamerHbie pe3ynbTaThl 0OcBoeHMsI yuebHoro npenmeta «buonorusi» B 11 kiacce TOMKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWI O MECTE U POJM OWOJOTMU B CHCTEME €CTCCTBEHHBIX HayK, B (DOPMHUpPOBAHWUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MMO3HAHUH 3aKOHOB MPUPOABI W PEIICHUH AKOJOTHYECKHX MPOOJIeM YelOBEYeCTBa, a TAaK)KE B PpEIIEHHMH BOIPOCOB PAIIOHAIBHOTO MPUPOIONOIB30BAHUSA, U B
(hOopMHPOBAaHUH IIECHHOCTHOT'O OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YENTOBEKY, O BKJIAJIe POCCHUCKUX U 3apyOeHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OUOJIOTHU;

YMEHHE BJIAJIeTh CUCTEMOW OHMONOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET ONMPENENeHHs M MOHWMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMINX OMOJIOTMYECKHUX TEPMHHOB H
MOHATHH (BH, dKOCHCTeMa, Orocdepa), Onoorunyeckre Teopun (3BojrolinonHas treopust Y. lapBuHa, cHHTeTHYeCKas Teopus dBomonnn), yaeHnus (A. H. CeseprioBa — o
MyTAX W HampaBleHHWsX dBomtonnu, B.M. Bepraackoro — o 6uocdepe), 3akonsl (reHernaeckoro paBHoBecus J[x. Xapau u B. Baitabepra, 3apoasimieBoro cxoactsa K.
M. bapa), nmpaBuna (MuauMyMa FO. JInbmxa, sKomorndeckoi mupaMusl SHEPTHH ), THIIOTE3k! (runore3a «vupa PHK» V. ['unbepta);

YMEHHE BIAJIeTh OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHWA, WCTOIB3YEMBIMA B OHOJOTMYECKHX HCCIEJOBAHHUAX JKUBBIX OOBEKTOB W IKOCHUCTEM (OIHCaHUE,
n3MepeHne, HabIroieHne, SKCIIEPUMEHT), CIT0c00aMH BRISIBICHUS M OIICHKH aHTPOIOTeHHBIX W3MEHEHH B TIPUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIE MTPU3HAKU: BHUOB, OMOT€OIIEHO30B, IKOCUCTEM U Omochepsl, CTaOUIM3NPYIOMIEro, ABIKYIEro M Pa3phIBAIOIIEr0 €CTECTBEHHOTO
0TOOpa, aATONATPUYECKOT'0 U CHMITATPHYECKOT0 BHI000Pa30BaHUs, BIUSHUS JBIDKYIINX CHII 3BONIONHUH HA TeHO(MOHT MOMYJISIIH, IIPUCTIOCOOIEHHOCTH OPTaHI3MOB K
cpezne oOuTaHus, YepeqOBaHNS HATIPABICHUN IBOTIOINH, KPYTOBOPOTA BEIECTB U MOTOKA YPHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIWBATH B3aWMOCBS3M MEKIY TMPOIECCAaMU JBOIIONUH, IBWKYIIMMHA CHUJAMH aHTPOINOreHe3a, KOMIIOHEHTAMH pa3lUYHBIX OKOCHCTEM U
MIPUCIIOCOOTIEHUSIMH K HIM OPTaHU3MOB;

YMEHHE BBISBIATH OTJIIMYUTENbHBIE MPHU3HAKU JKUBBIX CHCTEM, NPHUCIOCOONEHHOCTh BHJIOB K Cpelae OOWTaHus, a0MOTHYECKUX M OHMOTHYECKHX KOMIIOHEHTOB
9KOCHCTEM, B3aUMOCBSI3ell OPraHU3MOB B COOOIIECTBAX, AHTPOIIOTEHHBIX M3MEHEHHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIIONIb30BaTh COOTBETCTBYIOIUE AapTryMEHTHI, OHMOJIOTMYECKYI0 TEPMHHOJIOTHIO W CHUMBOIUKY IS JIOKa3aTENbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTHYeCKUX TPYIII, B3AUMOCBS3H OPTaHU3MOB U Cpellbl OOMTAHMSI, SMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTH COXPAHEHUsI MHOT000pasus BUIOB H SKOCHCTEM
KaK YCIIOBHS COCYIIECTBOBAHUS IIPUPOIBI U YEIIOBEUECTBA;

YMEHHE pemaTh OMOJOTHYECKUE 3a/1aYH, BBISBISATh MPUYUHHO-CIEACTBEHHBIE CBS3H MEXKIY HCCIETYyeMBIMH OMOJOTHYECKUMH IPOIECCAMH W SIBJICHUSMU, JIENaTh
BBIBOZBI M IPOTHO3bI HA OCHOBAHMU TOJIyYEHHBIX Pe3yJIbTaTOB;

yMEHHE BBINOIHATH Ja00paTOPHbIE U IIPaKTHYECKUE paboThl, COONIIOAATH MpaBUiia IPH padoTe ¢ Y4eOHBIM U Ta0OpaTOPHBIM 000PYAOBaHHUEM;

yMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSATh UX SKCHEPUMEHTAIBHBIMH CPEACTBAMH, (DOPMYNUpPYs LIENb WCCIESIOBAaHUS, aHAIU3UPOBATH MOIYUYEHHBIE PE3YJbTAaThl U
JieniaTh BBIBOJIBL;



YMEHHE YJaCTBOBATH B yUEOHO-HCCIIEI0BATEIBCKON paboTe M0 OHOIOTHH, SKOJIOTUH M MEAUIIMHE, TPOBOMMON Ha 06a3e IIKOJBHBIX HAYYHBIX OOIICCTB, U MyOIHIHO
MPEACTABIATE MONYYCHHBIC PE3YIBTATHI HA YUCHHUECKUX KOH(PEPEHIIUAX;

yMEHHE OIICHHBATH THUIIOTE3BI U TCOPHUH O MPOMCXOXNKACHUH JKU3HH, YCJTOBEKA M YETOBEUECKHX pac, O MPHUYMHAX, TOCISACTBHIX U CIOCO0AX IpeqOTBPAIICHUS
rIo0aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiedl mpodeccHoHaTbHON AEITENBHOCTH B 00JACTH OHONOTHH, SKOJOTHMH, MPUPOAONONB30BAHUS, METHIIMHE,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHUH, CETHCKOT0 XO03sIMCTBA, MUIIEBOW MTPOMBIIICHHOCTH, YIIIyOIATh MO3HABATENBHBI HHTEPEC, HATIPABICHHBI HA OCO3HAHHBIH

BBIOOpP COOTBETCTBYIOIICH MPOGECCHH U TTPOAOJIKEHIE OMOIOTHYECKOro 00pa30BaHus B OpraHU3aIusaX CPEIHEro MPoheCCHOHAIBHOTO U BBICIIETO 00pa30BaHUs.

TEMATHYECKOE IIVTAHUPOBAHUE

KoindecTBO 4acoB dnekTpoHHbIe (LM(PpPOBHIE)
Ne n/m HaumeHoBaHMe pa3iesioB H TeM MPOrPaMMbl
Bcero Kontpoabnble | IlpakTuueckue | 00pasoBaTejbHbIE PeCypChl
padoThI padoThI
1 3apokIeHNE U Pa3BUTHE IBOJIOIIMOHHBIX 4 bubmuoreka IJOK
MpeCTaBIEHU# B OMOIIOTHH https://m.edso0.ru/7f416720
2 MHUKpO3BOJIIOIHUS U €€ Pe3yIbTaTh 14 2 bubamorexa [IOK
P B pesy https://m.edso0.ru/7f416720
3 MaxkpoaBosronus 1 €€ pe3yiabTaThl 6 bubsmorexa [TOK
https://m.edso0.ru/7f416720
bu6mmoreka IJOK
4 [Ipoucxokenre U pa3BUTHE KU3HU Ha 3eMIie 15 15 https://m.eds00.ru/7f416720
bu6mmoreka IJOK
5 [TpoucxoxkeHre YeoBeKka — aHTPOIIOTEHE3 10 1 https://m.eds00.ru/7f416720
5| opramuswon 1 maopramen cncren 3 05 Bubmiorera LIOK
P M Ha1opr ' https://m.edsoo.ru/7f416720
OKpY’Karomel cpemoit
bu6mmoreka IJOK
! OpramH3me! i cpesia oOuTasms 9 15 https://m.edso00.ru/7f416720
N Bbubnuoreka IJOK
8 IKOTIOHA BHJIOB M NIONY LA 9 05 https://m.eds00.ru/7f416720
9 DKOIIOrUs COOOIIECTB. DKOIOTHYECKUE 12 05 Bbubnuoreka IJOK
CHCTEMBI ' https://m.edso0.ru/7f416720
bubmmoreka LIOK
10 buocdepa — rmobanbHast skocucTeMa 6 https://m.eds0o.ru/7f416720
11 q 6 bubmmoreka LIOK
CITOBCI 1 ORpyaroltan cpeia https://m.edso0.ru/7f416720
12 PezepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 0 7.5
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NNOYPOYHOE INVTAHUPOBAHUE

Ne Tema ypoka Kosan4yecTBO yacoB Hdara DJIeKTPOHHBIe HU(POBBIE Nuaukaroper @I

n/m Bcero |Koutpoububie |[Ipaktuueckue | HU3YICHHS obpaszoBaTe/bHbIE

patoThI padoThl pecypenl

1 OpomtonnonHass Teopust Y. 1 bubnuoreka [JOK OO01as rpaMOTHOCTb;

JapBuHa https://m.eds00.ru/7f416720 |uHbOpMAaITHOHHAS, KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.

2 JBrKyiye CHIbl SBOJIOIIH 1 bubaunoreka [IOK OO01as rpaMOTHOCTb;

Bujo0B 110 Y. [lapBuny https://m.eds00.ru/7f416720 |uH(bOpMaIIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.

3 Boprba 3a cymecTBOBaHUeE, 1 bubmoreka [JOK OO0m1ast rpaMOTHOCTB;
€CTECTBEHHBIN u https://m.eds00.ru/7f416720 |uHbOpMaITMOHHAS; KOMITBIOTEPHAS;
MCKYCCTBEHHBIN 0TOOp KOMMYHHKATHBHASI.

4 dopMUpoBaHUE 1 bubmuoreka 1IOK OO0m1ast TpaMOTHOCTE;
CHUHTETUYECKOU TEOpHUH https://m.eds00.ru/7f416720 |uHbOpMaIIHMOHHAS; KOMITBIOTEPHAS;
IBOJIFOIHH KOMMYHHKATHBHASI.

5 Orarbl ABOJTIOIIIOHHOTO 1 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
mpolecca: MUKPOIBOJIONHUS U https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
MaKpPO3BOITOITHUS KOMMYHHKATHBHASI.

6 [Momynsmus — »iieMeHTapHas 1 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTB;
€IMHHIIA DBOFOIIAH https://m.eds00.ru/7f416720 |uabOpMaIIMOHHAS; KOMITLIOTEPHAS;

KOMMYHHKATHBHASL.

7 3akoH TCHETHYECKOT0 1 0.5 bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;
pasHoBecus k. Xapmum, B. https://m.eds00.ru/7f416720 |uabOpMaIMOHHAS; KOMIILIOTEPHAS,
Baitn6epra. JlabGopaTopHas KOMMYHHUKaTHBHASL.
pabora «BrisaBicHHE
W3MEHYMBOCTH Yy  Oco0ei
OJIHOTO BHJIa»

8 DneMeHTapHbIE (hakTopsI 1 bubnmoreka [IOK OO01mas TpaMOTHOCTB;

SBOJTIOIHH https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.

9 O¢dexr ocHoBaTtenst. Ddhdext 1 Bubmmorexa LIOK OO0m1ast rpaMOTHOCTB;

OyTBUIOYHOTO TOPJIBIIIKA https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMIIBIOTEPHAS;
KOMMYHHUKATHBHASL.

10 | Murpamumn. WNzonsamnun 1 Bubnuoreka [JOK OO01mas TpaMOTHOCTB;

MONYJISAIMIA: reorpaduyueckasi, https://m.eds00.ru/7f416720 |uHbOpMaIIHMOHHAS; KOMITBIOTEPHAS;
Ouonornueckas KOMMYHHUKATHBHASL.
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11

EcrectBennwiii  oréop —

bubmuoreka LIOK

OO01mast TpaMOTHOCTb;

HaTPaBJIAIOLIANA ¢akTop https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
IBOJIIOIHH KOMMYHHKATUBHASI.
12 | TlonoBoii oTGOp Bubmumorexa LOK OO0m1ast rpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbOpMaITMOHHAS, KOMITBIOTEPHAS;
KOMMYHHKATHUBHASI.
13 | [IpucrnocobaeHHOCTh 0.5 bubnuoreka [JOK OO01as rpaMOTHOCTb;
OpPraHu3MOB Kak pe3yJjbTar https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
MUKPO3BOITOIIH. KOMMYHHKATHBHASI.
JlabopaTopHas pabota
«Uzyuenne apomMopdo3oB U
WIMOAJANTAllui Y PaCTEHUN U
JKHBOTHBIX)
14 | [Ipumeps! mpHCIIOCOOIEHUNA Y 0.5 bu6mmorexa [IOK OO6mas TpaMOTHOCTB;
OpraHU3MOB: https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
Mopdoorudeckue, KOMMYHUKaTHBHASI.
(msnonornyeckue,
OMOXHMHYECKHUE,
MOBEJICHYECKHUE.
JlabopaTopHas pabora
«[Ipucnocobienus
OpraHu3MOB 17§ 174
OTHOCHTENbHAS
11eIeCO00Pa3HOCTh»
15 | Bung, ero xpurepum U 0.5 bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;
CTPYKTypa. JlaboparopHas https://m.eds00.ru/7f416720 |uabOpMaIIHOHHAS; KOMIIBIOTEPHAS;
pabora «CpaBHEHHE BHIOB II0 KOMMYHHUKaTHBHASL.
MOp(hOITOTHIECKOMY
KPHUTEPHUIO)
16 | Ctpykrypa BuIa bubnmoreka [IOK OO01mas TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.
17 Bunoob6pazoBanue Kak Bubnuoreka IJOK OO01mas TpaMOTHOCTB;
pe3yabTaT MUKPOIBOJIOIIUH https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.
18 CBsi3b  MHUKPO3BOJIIOUUU U Bubnuoreka [JOK OO01mas TpaMOTHOCTB;

SIMMHUACMHOJIOT NN

https://m.edsoo.ru/7f416720

I/IH(l)OpMaI_II/IOHHaH; KOMIIBIOTCpHAs;
KOMMYHHWKATHBHAs.
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19

MakposBosonus.
[TaneoHTONOTrHYECKIE METOIBI
H3YYEHUS HBOIIOINU

bubmuoreka LIOK
https://m.edsoo.ru/7f416720

OO01mast TpaMOTHOCTb;
HH(OPMAITMOHHAS, KOMITBIOTEpHAS;
KOMMYHHUKATHBHASL.

20 | buoreorpaduyeckue MeTOABI bubnuoreka [IOK OO01mast TpaMOTHOCTb;

M3YYCHUS YBOJIOIUU https://m.eds00.ru/7f416720 |uHbOpMaITMOHHAS, KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.

21 | DMOpHOIOrHYEeCcKIe u bubnuoreka [JOK OO01as rpaMOTHOCTb;
CPaBHUTEIBHO- https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
MOp(}OJIOTHYECKHEe  METOJIbI KOMMYHHUKATHBHASL.

M3y4EHHsI YBOJIOIUH

22 | MonexymsipHO-TeHETUYEeCKHE, bu6nuoreka LIOK OO0m1ast rpaMOTHOCTB;
OMOXMMHYECKHE 17§ https://m.eds00.ru/7f416720 |uHpOpMaIIMOHHAS; KOMITBIOTEPHAS;
MaTeMaTHYECKUe METO/IbI KOMMYHHUKATHBHASL.

W3YYEHHsI YBOJIOIUH

23 | O6mue 3aKOHOMEPHOCTH bubnuoreka [IOK O011as rpaMOTHOCTb;

IBOJIOIHH https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.

24 | AnantuBHas paguarws. bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
HepaBHOMEPHOCTE  TEMIIOB https://m.eds00.ru/7f416720 |uabOpMaIIMOHHAS; KOMITLIOTEPHAS;
SBOJIOIHH KOMMYHHKATHBHASI.

25 | Hayunsie THUTIOTE3BI bubmmoreka IHOK OO0m1ast TpaMOTHOCTB;
MPOMCXOKICHNS OJKHU3HM Ha https://m.eds00.ru/7f416720 |uabOpMaIIMOHHAS; KOMITLIOTEPHAS;
3emuite KOMMYHHKATHBHASI.

26 | Jlonay4Hble TpeACTaBICHUS O bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;
3apOXKIEHUHN JKU3HU https://m.eds00.ru/7f416720 |uabopMaInoHHasT; KOMIILIOTEPHAS;

KOMMYHHKATHBHASI.
27 | OcHOBHBIC ATaITbI bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;
HEOPraHHYECKON IBOJIOIINH https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.
28 | 'mmoTessl 3apOXKACHUS KUZHU bubnmoreka [IOK OO01mas TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASI.
29 Ucropusa 3emnu u meroasl eé 0.5 Bubnuoreka IJOK OO01mas TpaMOTHOCTB;

U3yYEHHUS. JlaboparopHas
pabora «M3yuenue u
OIMCAaHNE HCKOIAeMBbIX
OCTaTKOB JPEBHUX

OpPraHu3MoB»

https://m.edsoo.ru/7f416720

I/IH(I)OpMaI_II/IOHHaH; KOMIIBIOTCpHAs;
KOMMYHHKAaTHUBHAas.
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30 | HavanpHble JTarnsl Bubmmoreka [TOK OO0m1ast rpaMOTHOCTB;
OpraHNYEecKOi SBOTIOIH https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.
31 | DBOdIOIMUS 3YKAPHOT bubnuoreka [IOK OO01mast TpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uHbOpMaITMOHHAS, KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.

32 OCHOBHEBIE JTallbl ABOIIOLUU 0.5 bubaunoreka [IOK OO01as rpaMOTHOCTb;
pacTUTENHHOTO Mupa. https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
[MpakTuyeckast pabora KOMMYHHUKATHBHASL.

«Uzyuenne 0cOoOeHHOCTEH
CTPOECHHSI PACTEHUN pPa3HBIX
OTJICIIOBY

33 | OcHOBHBIE DTallbl IBOJIIOLUU bubaunoreka [IOK OO011ast TpaMOTHOCTb;

XKHBOTHOTO MHUPa https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.

34 OBOIIOLHS JKUBOTHBIX. 0.5 bub6mmoreka [JOK OO0m1ast TpaMOTHOCTR;
[pakTnyeckas pabora https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
«3yuenne ocobeHHocTel KOMMYHHWKaTHBHAS.

CTpOCHHS MO3BOHOYHBIX
KHBOTHBIX)

35 | Pa3BuTHe KU3HU HA 3eMJie IO bubmuoreka 1HOK OO0m1ast TpaMOTHOCTB;

9paM | [eprHoaaM https://m.eds00.ru/7f416720 |uabOpMaIIHOHHAS; KOMITLIOTEPHAS;
KOMMYHHKATHBHASI.

36 | MaccoBble BBIMHUPAaHHS — bubnuoreka [JOK OO01as rpaMOTHOCTb;
9KOJIOTHYECKUE KPH3HCHI https://m.eds00.ru/7f416720 |uabOpMaIIMOHHAS; KOMIILIOTEPHAS;
MPOIILIOTO KOMMYHHKATHBHASL.

37 | CoBpeMeHHBI bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;
9KOJIOTHYCCKUN KPHU3HC, €ro https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
0COOCHHOCTH KOMMYHHKATHBHASI.

38 | CoBpemenHas cucTema bubnmoreka [IOK OO01mas TpaMOTHOCTB;
OpraHU4ecKOro MHpa. https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
OCHOBHBIC CHCTEMATHYECCKUE KOMMYHHUKATHBHASI.

IPYIITBI OPraHU3MOB
39 | O6o6mmenue u bubnmorexa [IOK OO01mas TpaMOTHOCTB;

cUCTEMAaTH3alys 3HAaHUH 10
TemaM "MUKpPO3BOJIIOLUS U €€
pe3ynbTaThl”,

"MaxkposBomtonus u ee

https://m.edsoo.ru/7f416720

I/IH(I)OpMaI_II/IOHHaH; KOMIIBIOTCpHAs
KOMMYHHKAaTHUBHAas.



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

pesynbTatel"/  KoHTponmbHas
pabota o teme "DBomonus"

40 | AuTpomnonoruss — Hayka o bubnuoreka [JOK OO01mas rpaMOTHOCTb;

YeloBeKe https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.

41 | PazBuTHE TIpeNCTaBICHUH O bubmmoreka [JOK OO0m1ast rpaMOTHOCTB;

MPOUCXOKICHUN YeIOBeKa https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.

42 | MecTo 4eloBEKa B CHUCTEME 0.5 bubnuoreka [JOK OO011as rpaMOTHOCTb;

OpraHNYecKoro MUpa. https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
JlabopaTopHas pabota KOMMYHHUKaTHBHAaS.
«Uzyuenne 0coOeHHOCTEH
CTPOCHUSI CKeJleTa uelnoBeKa,
CBSI3aHHBIX c
TPSIMOX 0K ICHU €M)

43 | JIBmwxkyiue CHJIBI bubmmoreka 1HOK OO0m1ast TpaMOTHOCTE;
aHTpOIIOTeHe3a https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;

KOMMYHHKATHBHASI.

44 | CooTHOIIIEHUE bubmuoreka 1HOK OO0m1ast TpaMOTHOCTB;
OMOIOTMUECKUX 4§ https://m.eds00.ru/7f416720 |uabOpMaIIMOHHAS; KOMITLIOTEPHAS;
COIMANIBHBIX  (JaKTOpOB B KOMMYHHKATHBHASL.
aHTPOIIOTEHE3e

45 | OcHOBHEBIE cTagnu bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;
AHTPOIIOTeHE3a https://m.eds00.ru/7f416720 |uabOpMaIMOHHAS; KOMIILIOTEPHAS,

KOMMYHHKATHBHASI.

46 | [Nameorenernka u bubmmoreka LJOK OO0m1ast TpaMOTHOCTB;

majIeoreHOMHKa https://m.eds00.ru/7f416720 |uaboOpMaIMOHHAS; KOMIILIOTEPHAS;
KOMMYHHKATHBHASL.

47 | DBoronHs COBPEMEHHOT'0 Bubnuoreka IJOK OO01mas TpaMOTHOCTB;

YeIoBeKa https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.

48 | YenoBeueckue pacsl. 0.5 Bubmumorexa LIOK OO0m1ast rpaMOTHOCTB;
IMpakTHyeckast pabora https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
«M3ydeHre  SKOJOTHYECKUX KOMMYHHUKATHBHASL.
aJIanTanril 4eoBeKa

49 MexaucummiiHapHbie Bubnuoreka [JOK OO01mas TpaMOTHOCTB;

MCTOJbI aHTPOIIOJIOTNUHN

https://m.edsoo.ru/7f416720

I/IH(l)OpMaI_II/IOHHaH; KOMIIBIOTCpHAs
KOMMYHHWKATHBHAs.
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50

3apoxaeHne W pa3BUTHE
9KOJIOTHH

bubmuoreka LIOK
https://m.edsoo.ru/7f416720

OO01mast TpaMOTHOCTb;
HH(OPMAITMOHHAS, KOMITBIOTEpHAS;

KOMMYHHKATUBHASI.

51 | Meroap! 9KOJIOTHH. 0.5 Bubmumorexa LOK OO0m1ast rpaMOTHOCTB;
JlabGoparopHas pabota https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
«3ydeHue METOJIOB KOMMYHHKAaTHBHASI.
IKOJIOTHUECKUX
HCCIIEOBAHUID)

52 | 3nauenue 9KOJIOTUYECKHUX bu6nuoreka LHOK OO0m1ast rpaMOTHOCTB;
3HaHUH JUIs YelloBeKa https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;

KOMMYHHKATHBHASI.
53 | Dkosorudeckue GaxkTopbl bubnuoreka ITOK OO011as TpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uHpOpMaIIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.

54 | Abuormdeckue (hakTophl. 0.5 bubmmoreka 1HOK OO0m1ast TpaMOTHOCTE;

CBer Kak  DKOJOTMYECKUH https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
(dakrop. JlaGoparopHas KOMMYHHKaTHBHAasL.

pabora «Be1siBICHHE

MPHUCIIOCOOICHHI OpPraHu3MOB

K BIIMSHHIO CBETa»

55 | Abuorndeckue (haxTOopEHL. 0.5 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTB;
TemmepaTypa KakK https://m.eds00.ru/7f416720 |uabOpMaIIHOHHAS; KOMITLIOTEPHAS;
9KOJIOTUYECKUIN daxrop. KOMMYHHKATHBHASI.

JlaGopaTopHas pabora
«BbIsABICHHE
MIPUCIIOCOOJICHU OpPTaHU3MOB
K BIIMSHHIO TEMIIEPATYPBI»

56 | Abuormdeckue (hakTopHI. 0.5 bubnmoreka [IOK OO01mas TpaMOTHOCTB;

BuaxxaocTb Kak https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
9KOJIOTUUECKUN daxrop. KOMMYHHKATHBHASI.
JlaGopartopHas pabora
«AHaTOMHYECKUE
OCOOGHHOCTH  pacTeHWil H3
pa3HbBIX MecT OOUTaHUSDY
57 | Cpenpl oOuTaHuUs OPraHU3MOB Bubmmorexa LIOK OO0m1ast rpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHUBHASI.
58 | buonornueckue puTMBI Bubmmorexa [IOK OO0m1ast rpaMOTHOCTB;
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I/IH(I)OpMaHI/IOHHaSI; KOMIIBIOTCpHAs

KOMMYHHUKATHBHASL.
59 | J)KusHeHnsbie (hopMBI bubnuoreka [JOK OO01mas rpaMOTHOCTb;
OpPTraHH3MOB https://m.eds00.ru/7f416720 |uHbOpMAITMOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.
60 | buoruueckue pakTopsl bubnuoreka [JOK OO01as rpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uHbOpMAaITHOHHAS, KOMITBIOTEPHAS;
KOMMYHHUKATHBHASL.

61 | 3nauenue OMOTHYECKUX bu6nuoreka LIOK OO0m1ast rpaMOTHOCTB;
B3aMMOJICHCTBHH JUIst https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
CYILIECTBOBAHHSI OPTaHU3MOB B KOMMYHHUKATHBHASL.
cpeze oouTaHus

62 | Dxonoruyeckue bubmmoreka [JOK OO0m1ast rpaMOTHOCTB;
XapaKTEPUCTUKH MO I https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;

KOMMYHHKATHBHASL.

63 | OcHoBHEIC noKazartenu bubmoreka [JOK OO0m1ast rpaMOTHOCTB;

TIOITY IS YHCIIEHHOCTb, https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
IUIOTHOCTh, ~ BO3pacTHas H KOMMYHHUKATHBHASI.
MOJIOBasi CTPYKTYpa

64 | OcHOBHBIC TTOKa3aTeNn bubmmoreka IHOK OO0m1ast TpaMOTHOCTB;

MOMYJISAIMKA:  POXKIAEMOCTb, https://m.eds00.ru/7f416720 |uabOpMaIHOHHAS; KOMITLIOTEPHAS;
MPHPOCT, TEMIT pocra, KOMMYHHKATHBHASL.
CMEPTHOCTh, MUTPAITHH

65 | Dkosoruyeckas CTPYKTypa bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;

TOMYJISALHH https://m.eds00.ru/7f416720 |uabOpMaIMOHHAS; KOMIILIOTEPHAS;
KOMMYHHKATHBHASI.

66 | Jlunamuka momynsiuu W e€ bubmmoreka LJOK OO0m1ast TpaMOTHOCTB;

PeryIIsIHsI https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.

67 | KpuBble pocTa UYMCIEHHOCTH bubnmoreka [IOK OO01mas TpaMOTHOCTB;

TOMYJISAIHH. Kpussie https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
BBDKHBAHHMS KOMMYHHUKATHBHASI.

68 | Dkonormdeckas HUIIA BHUJA. 0.5 bubnmorexa [IOK OO01mas TpaMOTHOCTB;
JlaGopaTopHast pabora https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
«[Ipucnocobnenus ceMsiH KOMMYHHUKATHBHASL.
pacTEeHH K PACCEICHUIO»

69 Bun kak cuctema nomynsiuit Bubnuoreka IJOK OO01as TpaMOTHOCTb;

https://m.edsoo.ru/7f416720

I/IH(l)OpMaI_[I/IOHHaH; KOMIIBIOTCpHAs
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KOMMYHHWKAaTHWBHAs.

70 | 3aKOHOMEPHOCTH  TIOBEICHUS bubnuoreka [IOK OO01mast TpaMOTHOCTb;

W MUTPaLHid )KUBOTHBIX https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATUBHASI.

71 | CooOIiecTBO OpPraHu3MOB — bubnuoreka [JOK OO01as rpaMOTHOCTb;

OMOIIeHO3 https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.

72 | DkocucTeMa KakK OTKphITas bubnuoreka [JOK OO01as rpaMOTHOCTb;

crcrema https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.

73 | KpyroBopoT BEIIECTB U MOTOK bubmmoreka [IOK OO011as TpaMOTHOCTb;

SHEPTUU B IKOCUCTEME https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.
74 | OcHOBHBIE MOKa3aTeNn bu6mmorexa [IOK OO6mas TpaMOTHOCTB;
9KOCUCTEMBI https://m.eds00.ru/7f416720 |uHbOpMaIIHMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.
75 | DKomorudeckrue mupamMuIbl bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;
https://m.eds00.ru/7f416720 |uabOpMaIMOHHAS; KOMITLIOTEPHAS;
KOMMYHHKATHBHASI.

76 | U3meHeHHsT COOOIIECTB — bubmuoreka 1HOK OO0m1ast TpaMOTHOCTE;

CYKIIECCHUH https://m.eds00.ru/7f416720 |uabOpMaIIMOHHAS; KOMITLIOTEPHAS;
KOMMYHHKATHBHASI.

77 | Ilpuponnsie 9KOCHUCTEMEI. bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;

DKOCHCTEMBI 03€p M pEK. https://m.eds00.ru/7f416720 |uabopMaIMOHHAas; KOMIIBIOTEPHAS,
DKOCHCTEMBI Mopeit " KOMMYHHKATHBHASI.
OKEaHOB
78 | IIpuponmsbie 9KOCHUCTEMEI. bubmmoreka [IOK OO0m1ast TpaMOTHOCTB;
DKOCHCTEMbI TYHJp, JIECOB, https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
CTeIel, MyCThIHb KOMMYHHKATHBHASI.
79 | AHTpOIOTEHHBIE YKOCHCTEMBI bubnmoreka [IOK OO01mas TpaMOTHOCTB;
https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHUBHASI.

80 | YpboskocucreMmsl. 0.5 Bubmmorexa LIOK OO0m1ast rpaMOTHOCTB;
IMpakTryeckast pabora https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
«3ydeHnne W onucaHue KOMMYHHKATHUBHASsI.
ypOOIKOCHCTEMBI»

81 | 3akoHOMEpHOCTH Bubmmorexa LIOK OO0m1ast rpaMOTHOCTB;
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(hopmMupoBaHus OCHOBHBIX
B3aMMOJICHCTBUN OPraHU3MOB
B DKOCHCTEMaxX

https://m.edsoo.ru/7f416720

I/IH(I)OpMaHI/IOHHaSI; KOMIIBIOTCpHAs
KOMMYHHKAaTHUBHAs.

82 MexaHu3MBI BO3IEHCTBUA bubmuoreka LIOK OO01mast TpaMOTHOCTb;
3arpsI3HCHHMI Pa3HBIX THIIOB https://m.eds00.ru/7f416720 |uHbOpMaITMOHHAS, KOMITBIOTEPHAS;
Ha cyOOpraHu3MEeHHOM, KOMMYHHUKATHBHASL.
OpraHU3MEHHOM,
MO/ ISIIMOHHOM 17§
9KOCHCTEMHOM YPOBHSIX
83 | buocdepa — bubnuoreka [JOK OO011as TpaMOTHOCTb;
obmieruiaHerapHasi  000J104Ka https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
3emun KOMMYHHUKaTHBHASI.
84 | Yuenue B. U. BepHajickoro o bubnuoreka [JOK OO011as TpaMOTHOCTb;
ouochepe https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.
85 | 3akoHOMepHOCTH bubmmoreka 1HOK OO0m1ast TpaMOTHOCTE;
CyIIecTBOBaHUS Orochepsbr https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.
86 | KpyroBopoTsl  BeIIeCTB U bubnuoreka IIOK O011as rpaMOTHOCTb;
OMOreOXMMHUIECKUE IIHKIIBI https://m.eds00.ru/7f416720 |uabOpMaIIMOHHAS; KOMITLIOTEPHAS;
KOMMYHHKATHBHASI.
87 | 3oHaaBHOCTH onocdepsl. bubnuoreka IIOK OO011as rpaMOTHOCTb;
OcCHOBHbBIC OHOMBI CYIITH https://m.eds00.ru/7f416720 |uabopMaIMOHHAS; KOMIILIOTEPHAS,
KOMMYHHKATHBHASL.
88 | YcroitunBocTh Onochepsl bubnuoreka [JOK OO011as rpaMOTHOCTb;
https://m.eds00.ru/7f416720 |uabopMaIIMOHHAS; KOMIILIOTEPHAS,
KOMMYHHKATHBHASL.
89 | Dxonorudeckrne KpU3HUCHl U UX bubnmoreka [IOK OO01mmas TpaMOTHOCTB;
MPUYHHBI https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
KOMMYHHKATHBHASL.
90 | BozmeiictBme dYenoBeka Ha bubnmoreka [IOK OO01mas TpaMOTHOCTB;
ouochepy https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
KOMMYHHUKATHBHASI.
91 AHTpPOIIOr€HHOE BO3JIEUCTBHUE Bubnuoreka [JOK OO01mas TpaMOTHOCTB;
Ha PaCTHUTEIbHBIN " https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
YKHUBOTHBIN MHUD KOMMYHHUKATHBHASL.
92 | OxpaHna npupomabt bubnmoreka [IOK OO01as TpaMOTHOCTb;

https://m.edsoo.ru/7f416720

I/IH(l)OpMaI_[I/IOHHaH; KOMIIBIOTCpHAs
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KOMMYHHWKAaTHWBHAs.

93 | OcHoBHBIC TIPUHIIUTIBL 1 bubnuoreka [IOK OO01mast TpaMOTHOCTb;

YCTOWYHBOTO pa3BUTHA https://m.eds00.ru/7f416720 |uHpOpMaLIMOHHAS; KOMITBIOTEPHAS;
YeJIOBEUCCTBA U MPUPOJIBI KOMMYHHKATUBHASI.

94 | PaumnonasibHOE 1 bubaunoreka [IOK OO01as rpaMOTHOCTb;
MIPUPOJIOTIONIE30BAHUE u https://m.eds00.ru/7f416720 |uHbOpMAaITHOHHAS, KOMITBIOTEPHAS;
COXpaHEeHHE OHOIIOrHYECKOro KOMMYHHKATHUBHASI.
pazHooOpasus 3emMiin

95 | O6obueHHE 1 1 bubmoreka [JOK OO0m1ast rpaMOTHOCTB;
crcTeMaTh3aIysl 3HAHUI 110 https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
TemMaM "DKOJIOorus - HayKa O KOMMYHUKaTHBHAS.
B3aWMOOTHOILICHHSIX
OpraHU3MOB JIPYT C JIPYTOM U
HAIOPraHU3MEHHBIX CHCTEM C
OKpY’Karomei cpenoit"

96 | Peseprublii ypok. O00OIIEHHE 1 bubnuoreka IJOK O011as rpaMOTHOCTb;

W CHCTeMaTH3aIlHs 3HAHUH 110 https://m.eds00.ru/7f416720 |uHbOpMaIIMOHHAS; KOMITBIOTEPHAS;
TemaMm "OpraHu3Mebl U cpena KOMMYHUKaTHBHasl.
obuTaHus

97 | Pe3epBHblii ypok. O00OIICHKE 1 bubmuoreka 1HOK OO0m1ast TpaMOTHOCTB;

M CHCTEMaTH3alKs 3HAHUI 110 https://m.eds00.ru/7f416720 |uabOpMaIIMOHHAS; KOMITLIOTEPHAS;
TeMaM "DKOJI0rusa BUIOB U KOMMYHUKaTHBHASI.
IOy ST

98 | PesepBHbIit ypok. O600mcHNE 1 bubnuoreka IJOK OO01as rpaMOTHOCTb;

M CHCTEMaTH3alKs 3HAHUI 110 https://m.eds00.ru/7f416720 |uabOpMaIIMOHHAS; KOMIILIOTEPHAS;
TeMaM "DKOIOTHsI COOOIIIECTB. KOMMYHHUKaTHBHASL.
OKOJIOrMYEecKHe CUCTEMBbI"

99 | PesepBHBIii ypok. O000mIIEHNE 1 bubnmoreka [IOK OO01mas TpaMOTHOCTB;

M CHCTEMAaTH3aIUs 3HAHUH 110 https://m.eds00.ru/7f416720 |uHbOpMaIIHOHHAS; KOMITBIOTEPHAS;
TemaM "brocdepa - riobansHas KOMMYHHUKaTHBHAS.
sKocucrema"

100 | PesepBusrit ypok. KortponrHas 1 bubnmoreka [IOK OO01mas TpaMOTHOCTB;
pabota no Teme "Jkonorus" https://m.eds00.ru/7f416720 |urdopMaMOHHAS; KOMIIBIOTEPHAS

101 | PesepBHbIi ypoK 1

102 | PesepBHbIi ypoK 1

OBIEE KOJIMYECTBO YACOB 102 13.5

[10 ITPOI'PAMME
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MPOBEPSEMBIE HA EI'3 IO BUOJIOT'A TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
MHPOI'PAMMBI CPEJHET'O OBHIEI'O OBPA3OBAHUSA

Kon
MPOBEPSIEMOTO
TpeOoBaHUs

IIpoBepsieMmble TPeOOBAHUSA K NPeIMETHBIM pe3yJIbTATAM OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl CpeaHero 0o1ero 0opa3oBaHust

ChopmMrpoBaHHOCTH 3HAHUH O MECTE M POJIH OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (JOpMUPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MUpAa, B TIO3HAHUW 3aKOHOB MPUPOJIBI U PELICHUH KU3HEHHO BAXKHBIX COLMATBHO-3TUYECKUX, SKOHOMUYECKUX, SKOJIOTHIECKUX MPOOIeM YeTI0BEUECTRa,
a TaKKe B PELICHWU BOIIPOCOB PAIlMOHATILHOTO MPHPOJONOIL30BaHMs, B (JOPMUPOBAHNN [IEHHOCTHOTO OTHOIICHHSI K MPHPOJIE, OOIIECTBY, YENOBEKY; O
BKJIa/Ie POCCHUICKHX M 3apYOSKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OMOIOTHU

Brnanenme cucremoil 3HaHUN 00 OCHOBHBIX METONIaX HAYYHOTO TO3HAHUS, WCIIONB3YyEMBIX B OMOJOTMYECKHX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB H
9KOCHCTEM (OMKMCaHKUEe, U3MEPEHME, TPOBEICHU S HAOI0ACHUH ); CIIOCOOaMHU BBISBJICHHUS U OICHKH aHTPOITOTEHHBIX M3MEHEHUH B MPUPOJIE.

YMeHue BBIIBUTaTh THIIOTE3bI, MPOBEPSATh MX SKCIEPUMEHTAIBHBIMUA CPEACTBAMH, (OPMYJIUPYS ILEINb WCCIICAOBAHUS, aHAJM3UPOBATH IOJIYYCHHBIC
pe3yNbTaThl U JeNIaTh BEIBOJEI.

BhlsiBjIcHHE 3aBUCHMOCTH MEXKIY HCCICAYEMbIMM BEIMYMHAMH, OOBSICHEHHE IIOJIYUEHHBIX pE3yJbTaTOB U (OPMYJIIMPOBAHHE BBIBOJOB C
HCIIOJIB30BAHUEM HAY4YHBIX ITOHSITUI, TEOPUN U 3AKOHOB

YMeHure BIIaJIeTh CUCTEMON OMOJIOTHYECKUX 3HAHUHM, KOTOpasi BKIIOYAET: OCHOBOITOJIATAIONINE OMOIOTMYECKHE TEPMHIHBI U TIOHSTHS (KM3HB, KIIETKA, TKaHb,
OpraH, OpraHv3M, BHJ, MOMYJISIFS, SKOCHCTEMa, OHMOIeH03, Onocdepa; MeTabonmu3M, roMeocTas, KIETOUHbIH UMMYHUTET, OMOCHHTE3 Oellka, OHOIOIMMEpHI,
JIMCKPETHOCTH, CAMOPETYIISIINS, CAaMOBOCTIPOM3BEIEHHUE, HACIEICTBEHHOCTh, H3MEHYNBOCTE, SHEPT03aBUCHMOCTD, POCT U Pa3BUTHE);

Ooumonornyeckue Teopum: kKierouHas teopus 1. IllBamma, M. Illneiinena, P. BupxoBa; kimoHambHO-ceneKTHBHOro mMmmyHurtera I1. Dpmux, W.H.
MeuHUKOBa, XpOMOCOMHasl Teopus HaciencTBeHHocTH T. MopraHa, 3akoH 3aposiiieBoro cxojactsa K. bapa, sBomtonnonnas teopust Y. JlapBuHa,
CHHTETHYECKas TEOpHs DBOJIONNH, Teopus aHTpornorene3a Y. JlapsuHa; Teopus Omoreorienoza B.H. Cykau€ra; yuenne H.M. BaBumoBa o meHTpax
MHOT000pa3usl ¥ MPONCXOXKICHUS KyIbTYpHBIX pacTennii, yaenue A.H. CeBepiioBa o myTsIX W HaIllpaBJICHHUIX dBONIONNH, yicHue B.W. BepHamnckoro — o
ouochepe);

3aKOHBI (€AMHOOOpa3Hsi TOTOMKOB TIEPBOT0 MOKOJIEHUS, PACHICIIIICHNS MPU3HAKOB, HE3aBHCHMOTO HACIeIOBAHHS MPU3HAKOB |. MeHaens; CIieni eHHoro
HAacJIeIOBaHMs IPU3HAKOB U HAPYIIECHUs CLEIIeHus reHoB T. MopraHa; roMOJIOTHYECKHX PSAIOB B HaclieAcTBeHHOM u3MeHunBoctd H.M. BaBuioBa;
reaerndeckoro pasHoBecus k. Xapmu u B. Baita6epra; 3aponsimieBoro cxoacta K. bapa; onorenerndeckuii 3akon 3. ['ekkerns, @. Mioiiepa);
MIPUHIIMAIIEI (AUCTOTHI TaMET, KOMILIEMEHTAPHOCTH);

mpasmia (MuauMyMa FO. JIn6mxa, SKOIorndeckoi MupaMu bl 9UCell, OMOMACChl i SHEPTHH );

ruroTessl (koanepBatHoi A.M. OmapuHa, mepBuaHoro 6ymsoHa [k, Xonaeitaa, mukpocdep C. Dokca, pudozuma T. Yek)

Vmenne pemaTh NMOUCKOBBIC OHOIIOrMYECKUE 3aJa4u; BBIABJIATD NMPUYUHHO-CICACTBECHHBIC CBA3U MEXKAY HCCIIEAYEMBIMU OHOJIOTHYECKHMH O6’B€KTaMI/I,
IponeccaMu U ABJICHUAMU; ACIaTb BBIBOJABI U IPOTrHO3bl HA OCHOBAHWU ITOTYYC€HHBIX PE3YJIbTATOB,

COCTaBJIATb T€HOTHUITMYCCKHUE CXEMBI CKPCIIMBAHUA IJIA PA3HBIX TUIIOB HACJIICAOBAHUA ITPHU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA BEIIECTB U
OHCPIvuH B OKOCHUCTEMAX (LIGHI/I NUTaHWA, TNIICBBIC CCTI/I)

Vmenne YCTAHABJIMBATb B3aMMOCBA3U MCKAY CTPOCHUECM U (1)YHKI_II/I$IMI/IZ OpraHoOMN OB, KJICTOK pPAa3HbIX TKaHefI, OpraHaMm U CHUCTCMaMH OpraHOB Yy
paCTeHHﬁ, JKMBOTHBIX M UYCIOBCKA; MCXKAY OSTallaMU oOMeHa BCHICCTB; 3TallaMU KJICTOYHOI'O HUKJIA U KW3HCHHBIX LUKIIOB OPTraHU3MOB; 3TallaMHU
3M6pI/IOHaJ'ILHOFO pa3BUTHA; 'CHOTHUIIOM U (I)GHOTI/IHOM, (1)6HOTI/IHOM n q)aKTopaMI/I Cpeabl 06I/ITaHI/I$I; npoueccaMmu 35BOJIONUN,; ABWXYIHMMU CUJIIaMU
AHTPOINOICHE3d; KOMIIOHCHTAMHU PA3JIMYHBIX 35KOCUCTEM U HpI/ICHOCOGJ'IeHI/IHMI/I K HUM OPraHu3MOB

Ymenne BBIACIIATH CYIICCTBCHHLIC IIPU3HAKU!




CTPOEHHS BUPYCOB, KJIETOK POKAPHOT U DYKAPHUOT; OJHOKIECTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BHIOB, OMOT€OIIEH030B, IKOCHCTEM U Oruochepsl;
CTPOEHHUSI OpraHOB M CHCTEM OpraHOB PAaCTEHMH, KUBOTHBIX, YEIOBEKA; MPOLIECCOB >KU3HENCITEIbHOCTH, MPOTEKAIONIUX B OPraHM3Max PacTEHHH,
KUBOTHBIX W 4YeJOBEKa; OMONOrMYECKHX TpOLeCCOB: OOMeHa BemecTB (MeTabonm3m), WHGPOpPMAMM W MPEBpALICHUS JHEPTUH, OpOXKeHWs,
aBTOTPO(HOrO U reTepoTPOPHOro TUIIOB MUTAHHUs, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meii03a, TaMeTorene3a, SMOpHOrenesa, HoCTIMOPHOHATEHOTO
pa3BUTHA, Pa3MHOXKCHHSI, WHIUBHUIYATbHOTO Pa3BHTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHUS T'€HOB, T'€TEpO3MCA; JEHCTBUH HMCKYCCTBEHHOTO
0TOOpa, CTaOMIM3UPYIOUIEr0, ABMKYIIEIO M Pa3phIBAIOIIEI0 €CTECTBEHHOTO OTOOpa; ajuIoNaTpUYecKOr0 W CHMIATPUYECKOro BUA000pa30BaHUS;
BIIMSIHUSL JBIDKYIIMX CHJI DBOJNIOLMK Ha TEHO(POHJ TOMYJISIUH; HMPUCITIOCOOICHHOCTH OPraHW3MOB K cpefe OOMTaHUSs, YepelOBaHUs HalpaBJICHHN
9BOJIIOLIMH; KPYTOBOPOTA BEIIECTB U MTOTOKA 3HEPTUHU B SKOCHCTEMAX

C(bOpMI/IpOBaHHOCTL YMCHUA BBIACIATL CYHICCTBCHHBIC INPHU3HAKKM BHUPYCOB, KJICTOK IHNPOKAPHUOT WU IYKAPHUOT, OAHOKJIICTOUHBIX W MHOI'OKJICTOYHBIX
OpraHMW3MOB, BHJIOB, OMOTEOI[EHO30B U IKOCHCTEM; OCOOCHHOCTH MPOIECCOB OOMEHA BEIIECTB M TMPEBPAIICHHsS SHEPrHH B KIIETKE, (OTOCHHTE3a,
MTACTHYECKOTO M DHEPTETHIECKOr0 0OMeHa, XeMOCHHTE3a, MUTO03a, MEH03a, OIUTOOTBOPEHHUS, PA3BUTHA U PA3MHOKEHUS, WH/IMBH/IYaTBHOTO Pa3BUTHS
opranu3ma (OHTOreHe3a), OOpHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO 0TOOpPa, BUA000Pa30BaHuUSs, TPUCIIOCOOICHHOCTH OPraHM3MOB K Cpejie OOUTaHus,
BJIMAHUA KOMIIOHCHTOB 3KOCHUCTEM, aHTPOIIOICHHBIX U3MEHEHUH B DKOCHUCTEMAaX CBOEH MCCTHOCTHU, KPYIrOBOpOTa BCIICCTB U IMPEBpAlICHHUA SHEPT UK B
ouochepe

YMeHue HUCIONb30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OMOJIIOTMYECKYI0 TEPMUHOJOTHIO M CHMBOJIMKY JUIsl JIOKA3aTENbCTBA POJICTBA OPTaHWU3MOB
Pa3HBIX CHCTEMAaTHYECKHX TPYIII, B3aMMOCBS3U OPTraHH3MOB M Cpelbl OOMTAHWS; €AMHCTBA YEJOBEUYECKUX pac; HEOOXOIUMOCTH 3JI0POBOr0 0o0pasa
YKU3HHU, COXpPAHEHHUsI Pa3sHO00pa3wsi BUIOB M DKOCHCTEM KaK YCIIOBHSI COCYIIECTBOBAHMS PUPOIBI M YEIIOBEUECTBA

YMmenue KPUTHUYCCKU OLCHUBATH I/IHq)OpMaHI/HO 6I/IOHOFI/IT-ICCKOFO COACPKAHUA; UHTCPIIPETUPOBATH dTHYCCKUEC aACIIEKThl COBPEMEHHBIX I/ICCHeIIOBaHI/Iﬁ B
OMONOTHH, METUITIHE, OMOTEXHOJIOTHH; pacCMaTPUBATh IIIO0ATBHBIC SKOJIOTHIECKUE MPOOJIEMBI COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOIIEHUIO K HUM
COOCTBEHHYIO TTO3HUITHIO




HNEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'D ITIO BUOJIOT'UN

Kon IIpoBepsieMblii 3JIeMEeHT cOAePKaHMUS

1 buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YUYEHHUE
CoBpemeHHas OMonorusi — KOMIIEKCHAsI HayKa. bUONoOrnueckre HayKu U u3ydaemMble UMH mpobiembl. OyHaaMeHTa bHbIE, PUKIAIHBIC H TIOMCKOBBIE HAyYHbIE

11 | HecnenoBanus B Ouonoruu.
3nauenne Ouonornu B (OpMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTuHBl Mupa. [Ipodeccun, cBs3aHHble ¢ Ouonoruei. 3HaueHHe OWOJIOTHH B
HpaKTquCKOﬁ JCATCIBbHOCTH YCJIOBCKA: MCIUIIMHE, CCIIbCKOM XO3$II\/'ICTBG, ITPOMBITIIJICHHOCTH, OXPaHC MPUPOALI
JXKuBble crcTeMbl Kak mpeaMer u3ydeHus: ouonoruu. CBOWCTBA JKUBBIX CUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTH M IIETOCTHOCTh, CIOKHOCTh U
YIOPAI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3al1sl, CAMOBOCIIPOM3BEACHNE, Pa3IPakKUMOCTh, I3MEHYHUBOCTh, POCT U Pa3BUTHE.

1.2 | YpoBHM oOpraHu3aniM S>KMBBIX CHUCTEM: MOJIEKYJSIDHBIM,  KJIETOYHBIM, TKaHEBBIH, OpPraHU3MEHHBIH, MOMYJISIMOHHO-BUJIOBOW, OKOCHUCTEMHBIN
(Ouoreonenornyeckuii), onochepuniid. Ilpomeccsl, NMPOUCXOMANIME B KHUBBIX cucTeMax. OCHOBHbIE NMPU3HAKU KUBOro. JKu3Hb kKak (opma CyIIecTBOBaHUS
MaTepuu
Meronpl Ononmorndeckoi Hayku. HaOmozieHue, n3MepeHne, SKCIepUMEHT, CUCTeMaTh3allusl, MeTaaHanu3. [IoHsATHe 0 3aBUCHMOW M HE3aBUCHMOW TEepEeMEHHOH.

1.3 | [InanmpoBanue skcnepuMenTta. [loctaHoBka W mpoBepka rumore3. HymeBas rumoresa. [loHsiTie BBIOOpKM M €€ J0cTOBEpHOCTH. Pa3bpoc B OHOJIOrHUYECKHX
JaHHbIX. OHCHKa JOCTOBECPHOCTHU MOJYUYCHHBIX PE3YJILTATOB. HpI/I‘II/IHBI HNCKAXXCHUA PE3YJIbTATOB SKCIICPUMCHTA. IToHsiTHE CTATUCTHYECKOT O TECTA

2 Krerka kak OHonormyueckas cucrema
Kierka — cTpykTypHO-pyHKIIMOHANIBHAS €OUHHIA XUBOro. Mcropust oTkpeITHs KieTku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.

21 IIneiinen, P. BupxoB). OCHOBHBIE MOJI0XKEHUS COBPEMEHHOMN KJICTOYHOW TCOPHH.

' Meroapl MOJIEKYJIIPHOH M KJIETOYHOH OHOJOrMM: MHKPOCKOMHMs, XpomaTorpadus, 3yekrpodope3, MeToJ MEYEHBIX aTOMOB, au(QepeHIrnaIbHOe
LEHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK
XUMHUYECKUI COCTaB KJIETKA. Makpo-, MUKPO- U yIIbTpaMUKpPO3JIEeMEHThl. Bojia 1 €€ poiib Kak pacTBOPUTENS, PeareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEeIUIOpeTry/sIIMU. MuHepaibHble BEIIECTBA KIETKU, UX OMOIOoru4eckasi pojib. Pojb KATHOHOB U @aHUOHOB B KIIETKE.
buonornueckne monmumepsl. benkn. AMUHOKHCIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBod Monekyisl. [lepBuuHasi cTpykTypa Oenka, MENTHIHAS CBS3b.
Bropuunas, Tpernunast, 4eTBepTUYHAS CTPYKTYpHI. JleHatyparws. CoiicTBa 6enkoB. Knaccudukanms 6enkoB. bruonorndeckne GyHKINN OEIKOB.
VYrneBonel. MoHocaxapuapl, OUCaxapHuibl, OJIMrocaxapuisl W moiucaxapuisl. OOmMH ITaH CTPOCHHS U (PUBHKO-XMMUYECKHE CBOMCTBA YIJIEBOIOB.
Bbronornueckue GyHKIUN YTIeBOIOB.

2.2 | Jlunumer. TunpodunbHO-rUApOdOOHEIE cBoMcTBa. Kinaccudukanus mununos. Tpurnuiepuasl, (HochoIHuIuibl, BOCKH, CTepOHIbl. buonorndeckue (QyHKIHUN
nmunaoB. OOmye CBOHCTBA OMOIOTHYECKUX MEMOPaH — TeKy4eCTh, CHOCOOHOCTH K CAaMO3aMBIKaHUIO, TIOIYIIPOHUIIAEMOCTb.
Hyxnennossie kucnotel. JJTHK u PHK. Ctpoenne myknenHoBeix kuciot. Hykneorunsr. [lpuaiun kommementapHocTu. [IpaBuno Yapradda. Crpykrypa JHK —
nBOWHaA cripainb. MectoHaxoxaenue u ononorndeckue ¢pyaknnn JJHK. Buasr PHK. ®@yakxmun PHK B xierke.
Crtpoenne monekynbsl AT®. Makposprudeckue cBszu B Moiekyne AT®. buonormueckue ¢ynkmum AT®. BoccTaHOBIEHHBIE NMEPEHOCUYNKH, WX (YHKIIHH B
kierke. CekBenuposanue JHK.
CrpykrypHas 6uosorus: OuoxuMudeckue 1 OMopu3nUecKre NCCIeJOBAHUS COCTABA M IPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYT

23 Tumnbl KIETOK: 3yKapuoTHUYECKast U IpokapruoTnyeckas. CTpyKTypHO-(yHKLIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenune npokapuorndeckoil kierkd. Kierounas creHka Oaxrepuil U apxed. OcoOEHHOCTH CTPOEHMs reTepoTpo(HOH M aBTOTPO(GHOH MPOKAPUOTHUECKUX




KJIETOK. MecTo U poJib MPOKapHoT B OMOLIEHO3aX.

Crpoenne u QyHKIMOHHPOBAHHE SYKapHOTHUYECKOH KieTkd. [lnazmatudeckas memOpana (ruazmanemma). CTpykTypa miazmatudeckoid MemOpanbl. TpaHcmopt
BEILIECTB Yepe3 Mia3MaTH4YecKyro MeMOpaHy: naccuBHbIN (quddys3us, obneruénnas nud¢ysns), aKTUBHBIN (MIEPBUYHBI M BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Monynponunaemocts MemOpanbl. PaboTa HaTpuii-kaqueBoro Hacoca. DHJIOLMTO3: MHUHONMTO3, (aromuros. Dx3ouuto3. Knerounas crenka. CTpykrypa u
(YHKUIWY KIETOYHON CTEHKH pacTeHHid, TprOOB.

Hurornasma. [urozons. [lutockener. [Iuxenue nuromia3Mel. Oprasouas! kieTkd. OMHOMEMOpaHHBIC OPraHOM bl KISTKH: dHaoIIa3Marnyeckas cerb (JI1C),
anmapat ['oJbaXKH, JTM30COMBI, HX CTpOeHHE M QYHKIHH. B3anMocBsA3b 0OMHOMEMOpPaHHBIX OpraHOUIOB KieTkd. CTpoeHUe IpaHyIsIpHOro perukyinyma. CuHTe3
pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanylsipHBIH) SHAOMIA3MaTHIeCKUil peTukynyM. CekperopHas QyHKUuUs anmnapaTa [ onbmKu.
Tpancnopt BemecTB B kiieTke. Bakyonu pactutensHbix kineTok. Kierounstit cok. Typrop.

ITosnyaBTOHOMHBIE OPraHOW/IbI KIIETKU: MUTOXOHIPUU, IUIACTUIBL.

Crpoenune 1 GYHKIIMM MUTOXOHIPUN W TuIacTH]. [lepBUYHbIE, BTOPUYHBIE W CJIOXKHBIE IIACTHIBI (POTOCHHTE3UPYIONIMX dYKAPUOT. XJIOPOILIACTHI, XP OMOILIACTEI,
JIEMKOIUIACTBI BBICIIMX PACTEHUH.

HememOpannbie opraHownsl kietkn CtpoeHue W (QYHKIUM HeMeMOpaHHBIX OPraHOWIOB KIIETKA. Pubocombl. MukpoduiameHTsl. MBbIIeUHbIE KIIETKH.
Mukpotpy6oukn. Knerounstii nenTp. CTpoeHHe 1 IBMKEHNE KTYTHKOB M peCHUYeK. MUKpOTPyOOUKH IIUTOIIa3Mbl. LIeHTpros.

Anpo. Obonouka sipa, XpOMaTHH, KapuoIjia3Mma, SIIPBIINIKK, WX CTpOeHHEe M (QYHKIMH. SnepHbiid OenkoBbI MaTpHuKC. [IpocTpaHCTBEHHOE pacloNOKeHUE
XpoMocoM B HHTepda3HoM sijipe. benku xpoMaTHHA — THCTOHBI.

Krnerounsie Brmrouenusi. CpaBHUTENbHASI XapaKTEPUCTHKA KIETOK 3YKAapPHOT (PACTUTENbHOM, )KUBOTHOW, TPHOHOM)

2.4

ACCHUMWIIALINSL M JIMCCUMIUIAIIASL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BellecTB: aBTOTPOGHBIA M rerepoTpodHbIA. YdyacTHe KUCIOpoJa B OOMEHHBIX
mporeccax. JHepreruyeckoe obecrieueHne Kierku: mpeBpameHne AT® B oOmeHHbIX mporeccax. {OepMEeHTATHBHBIM XapaKTep peakuil KIETOYHOT O
Merabonu3ma. DepMeHTHI, UX CTPOCHHE, CBOWCTBA M MexaHu3M neicTBus. KobepMenTsl. OTiMYUsS (EPMEHTOB OT HEOPTaHUYECCKUX KaTajau3aTOpOB. benmku-
AKTHUBATOPHI U OCITKU-UHTHONTOPBI. 3aBUCHMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUH OT Pa3IMUHBIX (PAKTOPOB.

[lepBuvHBI CHUHTE3 OpraHMYECKWX BemecTB B kierke. PortocwHTte3d. Poib xmoporutactoB B mpomecce QortocuHTe3a. CBeroBass W TeMHOBast (asbl.
[IpomykTuBHOCTE hoTOCHHTE3a. Briustaue pasnundHbIX GakTOpoB HA CKOPOCTh GoTOCHHTE3a. 3HaUYeHNE (DOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETHKOB: HUTPUDUIIUPYIOIIUE 0aKTePHH, Kelle300aKTeprH, cepodaKkTeprun, BOJOPOIHbIC OaKTeprH. 3HAUCHHE
XeMOCHHTE3A.

AnHa’poOHBIE OpraHu3MbL. Bunmbr Opokenws. IIpomyKTel OpoKeHHS W WX HWCHOIB30BAHHME UEIOBEKOM. AHApPOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH 1 BO30YAUTENH OONIE3HEH.

AnpoOHBIE OpraHU3MBL. DTaITbl SHEPTeTHYeCKOro ooMena. I1oAroToBUTENBHEIN dTall. | THKOIHM3 — OECKUCTIOPOIHOE PACIICIITICHUE TITIOKO3HI.

buonornueckoe oxucieHne, Wi KIETOYHOE AbIXaHWe. POk MUTOXOHIPH B mporeccax Omonornydeckoro okucieHus. Llukmmueckune peakmuu. OKHCIUTEIHHOE
tdhochopunmuposanue. [IpenmymiecTBa a3poOHOro MyTH 0OMEHa BEMIECTB Mepe aHadpOOHBIM. DPGhEKTHBHOCTh YJHEPTETHYECKOr0 0OMeHa

2.5

Peakunu marpuaHoro cwHTe3a. [IpuHIWIT KOMITIEMEHTapHOCTH B PEAKIUAX MATPUYHOTO CHHTe3a. Peanmsanus HacnencTBeHHOM wH(popManmu. ['eHernmueckuit
KoZ, ero cporcrBa. TpaHckpumnuua — maTpuudblii cunte3 PHK. [IpuHIMOBI TpaHCKpUIUMU: KOMILIEMEHTAPHOCTh, AHTUIAPAJIICTIBHOCTb, ACUMMETPUYHOCTD.
Tpancnsammst u e€ arampl. Yuactue tpancnopTtHeix PHK B OmocmHTese Oenka. Ycmous OmocwHTe3a Oenka. KommpoBanme ammHOkucnor. Pomb pubocom B
OnocuHTE3€e OeNKa.

Opranuzanusi reHoMa y MPOKapruoT M 3YKapuoT. Perymsauus akTHBHOCTH T'€HOB y IpokapHoT. I'unoresa onepona (®. XKaxob, XK. Mano). Perynauus oOMeHHBIX
nporeccoB B KieTke. Kinerounslit romeocTas.

Bupycsl — HekeTouHble JOPMBI KHU3HU M 00IHMraTHble mapa3uTbl. CTpoeHU e NPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.




BupycHbie 3a0oneBaHus yenoBeka, ;KkuBoTHbBIX, pactenuil. CIINJ, COVID-19, counanbHble 1 MEIUIIMHCKHE MPOOIIEMBI

Knerounsiit nukim, ero mepuoasl u perynsuus. Muatepdaza u muto3. OcoOEHHOCTH MPOLECCOB, MpoTeKaromux B uHTepdase. [loAroToBKa KIETKH K JEICHHIO.
[Ipecunrernyeckuii (MOCTMUTOTUYECKUH ), CHHTETHYECKUN M TOCTCUHTETHUECKUH (IPEMUTOTUUECKHUI) IEpHOAbI HHTEP(a3bL.

Matpuunsii cunte3 IHK — permukanus. [Ipunnune! permnukannn JJHK: koMmieMeHTapHOCTb, MOTYKOHCEPBATUBHBIN CHHTE3, aHTUIIAPAJUIENBHOCTh. MexaHu3M
pemmmkanun JJHK. Xpomocomer. Ctpoenue xpomocoM. Temomepsl U Tenomepasa. XpOMOCOMHBI HAa0Op KIETKM — KapUOTHI. JWIUIOMIHBIA M TaruiouIHBINA

26 HaOOpBI XpoMocoM. ['oMoornyHbie XpoMOcoMEI. [10JI0BbIE XPOMOCOMBI.
Henenue xinerku — Muto3. CTaguy MHUTO3a M MPOUCXOJIINE B HUX Mpoiecchl. TuIbl MuTo3a. KaprokuHe3 u MUTOKUHE3. buomornueckoe 3HaYCHHE MUTO3A.
Perynsiust MUTOTHYECKOTO IIMKIA KIeTKU. [IporpamMmmupyemast kieTodHas ruOeb — aronTos.
CDyHKHI/IOHaJILHaﬂ T'€HOMUKAa

3 OprannsM kak OMoJOrnyeckas CucTeMa

OIIHOKIICTO‘IHLIG, KOJIOHMAJIbHBIC, MHOT'OKJICTOUYHLIC OPTraHU3Mbl 1 MHOI'OTKaHEBBIC OPTaHU3MBbI.
dopMBl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKIoUas BEreTaTHBHOE) U MOJI0BOE. Buibl Oecionoro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISIUS, (parMeHTalusl,
KJIOHHPOBaHHUE.
[TonmoBoe pasmuoxenue. IlomoBeie kneTku, uian ramersl. Meio3. Ctaaun Mmeiiosa. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonmormuecknii cMbIci
Mel03a 1 IIOJIOBOro Inporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimeBoe pazputne. ['ameroreHes y kuBoTHBIX. [lomoBbie xene3sl. OOpa3oBaHre W pa3BUTHE MONOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIeTOK. OIIOA0TBOPEHHE M IMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOIOTBOPEHUA: HApYKHOE, BHyTpeHHee. [lapreHorenes.
NummBuayansHoe pa3BUTHE OpraHu3MoB (OHTOreHe3). Cramuu 3MOproreHe3a >KMBOTHBIX (Ha mpumepe Jisrymkn). [pobnerwne. Tumbr apobienus. OcobeHHOCTH

3.1 | apoOseHuss MJICKONMTAIONIMX. 3apOJBIIICBbIE JHUCTKH (TacTpy/isius). 3akiajKka OpraHoB M TKaHEH M3 3apOJBIIIECBBIX JIMCTKOB. B3auMHOe BiMsSHUE YacTei
pa3BUBAIOIIErocs 3apopiiia (IMOpHOHATFHAS MHIYKIKS). 3aKiTaaKa TUlaHa CTPOEHHS )KUBOTHOTO KaK Pe3yNIbTaT UepapXUyecKuX B3aUMOACHCTBHI reHoB. BinsHue
Ha SMOpHOHAEHOE Pa3BUTHE PA3IHYHBIX ()aKTOPOB OKPYKAIOIIEH CPEbI.
Poct u pa3sutne x)uBOTHBIX. [locTamMOpuoHansHEIN epuon. [IpsmMoe u HempsiMoe pa3ButHe. PasButne ¢ Meramopdo30M y OSCIO3BOHOYHBIX M MO3BOHOYHBIX
JKUBOTHBIX. brojornueckoe 3HaueHre MPSIMOTO M HEMPSIMOT'O Pa3BUTHS, X PacCIpOCTpaHEeHWe B mpupoae. Tumbsl pocta KUBOTHBIX. PAaKTOPHI per yJsaIuu pocTa
JKUBOTHBIX M yenoBeka. CTanu MocTIMOpHOHAIFHOTO Pa3BUTHS Y )KUBOTHBIX U denoBeka. Ilepronbl oHTOreHe3a 4enoBeKa.
PasmuOXeHue u pazButue pacteHuil. 'ameroput u criopodur. Meiio3 B )XKH3HEHHOM NHKIIE pacTeHmit. OOpazoBaHue CIIOp B mpoliecce mMero3a. ['amerorenes y
pactenunii. OIIONOTBOPEHNE W PAa3BUTHE PACTUTENBHBIX OpPraHM3MOB. JIBOWHOE OIIOAOTBOPEHHE y IBETKOBBIX pacTeHni. OOpa3oBaHHE W Pa3BUTHE CEMEHHU.
MexaHU3MBI PEryIsliY OHTOTeHe3a Y PACTEHHI U )KHUBOTHBIX
Ucropust craHOBIIEHUS] M pa3BUTHSl TEHETHKH KaK Haykd. OCHOBHBIE T€HETHUYECKHE TOHATHS M CHMBOIBL. | OMOJOTMYHBIE XPOMOCOMBI, aJUIETbHBIE TEHEI,

3.2 | ambTepHATUBHBIC TPU3HAKHW, JOMUHAHTHBIA W PEIECCHBHBIA MPU3HAK, TOMO3MIOTa, T€TEPO3UTOTA, YUCTAs JUHHS, THOpHUIbI, TeHoTwr, ¢eHotun. OCHOBHEIC
METOJIbI TeHETHUKHU: THOPHIOJIOTHYECKUH, IIUTOIIOTHIECKIH, MOJIEK YIS PHO-TeHETHIECKHIA
MonornOpuaHoe ckpenuBanue. [lepBriii 3akoH MeHaens — 3aKOH eAMHOO00paswsi THOPUAOB MMepBOro mokoneHus. llpaBuino momuHMpoBanws. Bropol 3axoH
Memnnenst — 3aKOH paclIeIUIeH!s TPU3HaKoB. L{uTonornyeckne 0CHOBEI MOHOTHOPHTHOTO CKpEIUBaHuUs. [ MIIOTe3a YUCTOTHI TaMeT.

33 Ananmupyroiee ckperuBanue. [[poMexxyTouHbIil xapakTep HaclenoBaHus. Pacierniienre npu3HakoB MPH HENOJTHOM JTOMHHHPOBAaHHU.

I[I/IFI/IGPI/II[HOG CKpCHINBAHUC. TpeTI/Iﬁ 3aKOH MGH,Z[GJ'IH — 3daKOH HE3aBUCHUMOI'O HACJICAOBAHUS IPHU3HAKOB. ]_[I/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI ,I[I/IFI/I6pI/I,I[HOFO CKpCIIUBAaHM.
CHGHHGHHO@ HACJICAOBAaHUC IIPHU3HAKOB. Pa6Goter T. MopraHa. CLIeHJ'IeHHOC HacCJICA0BAHUC I'CHOB, HAPYIICHUC CLCIUVICHUA MCKAY 'CHAMU. XpOMOCOMHaH TCOpUL
HaCJICACTBCHHOCTH.




I'eneruka moia. XpOMOCOMHI)II‘/'I MCXaHU3M OIpECACICHUA I10Ja. AyTOCOMI)I 1 TIOJIOBBIC XPOMOCOMBI. I'omorameTHpIN U rereporaMeTHmﬁ moi. I'enernueckas
CTPYKTYpa MOJOBBIX XPOMOCOM. HacnenoBanue IMPU3HAKOB, CHCIIJICHHLIX C ITOJIOM.

I'enotun kak OCI0CTHAsA CHUCTEMaA. HHGﬁOTpOHHH — MHOXECTBEHHOE JAeHCTBHE T'eHa. MHOXECTBEHHBIM ajiean3M. B3anmMoeicTBHE HealUICIbHBIX T'CHOB.
KOMHHGMGHTapHOCTL. Onucras. HOJ’II/IMepI/ISI

3.4

BzaumogeiictBue reHotuna u cpenpl npu GopmupoBanun ¢GeHoruna. M3meHunBocTs Mpu3HaKoB. KauecTBeHHBIE W KOMWYECTBEHHbIEC MPU3HAKU. BHIbI N3MEHYNBOCTH:
HEHACIEACTBEHHAS! U HACIIEACTBEHHAS.

MonudukannoHHas H3MEHYMBOCTh. Ponb cpenbl B (GopMHUpOBaHMM MOAM(HKAIIMOHHOW W3MeHuMBOcTH. Hopma peaknuu mnpu3Haka. BapuallMoHHBIH psn U
BapuanronHas kpuas (B. Moranncen). CBolicTBa MOAM(HUKAIIMOHHON H3MEHUYUBOCTH.

I'enorunuyeckas n3MeHUYHBOCTb. CBOHCTBA TEHOTUITNYECKOW H3MEHUYMBOCTH. BHIbI TEHOTUITNYECKOH N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.

KomOuHaTHBHAs M3MEHUYMBOCTh. Mei03 W TIOJNIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM HW3MEHYMBOCTH. PoOJb KOMOMHATHMBHOW W3MEHUYMBOCTH B CO3JIaHHUU
TeHETHYECKOro pa3Hoo0pasusi B pe/ieiaX OJHOro BHU/IA.

MyTalmoHHas U3MEHYMBOCTb. Buipl MyTanmii: TeHHbIE, XpOMOCOMHBIE, TeHOMHbIEe. CIIOHTaHHBIE W MHIAYLIMPOBAHHBIE MyTallMU. SIJiepHbIE U IIUTOILUIA3MAaTHYECKUe
myTauui. CoMaTHYecKue M TONOBble MyTauuH. [IpHdrHBI BOSHUKHOBEHHUS MyTaluil. MyTareHsl M UX BJIMSHHME Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAaIlMOHHOTO
Tporiecca. 3aKOH TOMOJIOTHYECKHX PSAZIOB B HacyeacTBeHHoM n3menuynBoct (H.W. BaBuiioB). BHesgepHas n3MeHYMBOCTh M HACJIEICTBEHHOCTh

3.5

Kapuorun denorexka. MexayHapoaHas mporpaMMa HCCIeIOBaHUS reHoMa dejoBeka. MeTo/bl U3ydeHHs] TeHETHKH YelIOBEKa: I'eHealornYecKui, OJNM3HEIOBbIH,
[IUTOT€HETUICCKUN, TMOMYIAIINOHHO-CTATUCTUISCKIH, MOJIEKYIIIpHO-TeHeTHIecKknii. COBpEMEHHOE ONpeNnecHIe TeHOTHIA: MMOJTHOICHOMHOE CEKBEHHPOBAHUE,
TeHOTHIIMPOBAaHKE, B TOM uucie ¢ nmomomrsio I11[P-anann3a. HacneactBennsie 3a00meBaHms denoBeka. | eHHbIe 1 XpOMOCOMHBIE 00NIe3HN YenoBeka. bonesnu ¢
HACJIEICTBEHHON MPEapacoioKEHHOCTRI0. 3HAYEHUE METUITMHCKON TeHETHKH B TIPEIOTBPAICHUN W JICUCHUHN TeHETHYEeCKUX 3a0osieBaHnuil deoBeka. CTBOJIOBBIC
KJIETKH

3.6

JloMecTHKaIMs M CENICKITUS. 3apoXKACHNE CEIEKIIMA U ToMecTukanuy. Yuenrne H.W. BaBuioBa o meHTpax MpONCXOXKIACHNS M MHOT000pa3usl KyJIbTYPHBIX paCTCHUH.
Ponb ceneximu B cO3AaHUM COPTOB PACTEHHMH W MOPOA KUBOTHBIX. COpT, MOpo/a, mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACIEICTBEHHON m3MeHunBocTH H.M.
BasuiioBa, ero 3HadeHue IS CEIEKIIMOHHON PaOOThI.

MeTtonbl ceIeKIMOHHON paboThl. ICKYCCTBEHHBIN OTOOpP: MacCOBBIN M MHANBUAYATHHBIA. JTallbl KOMOMHAIIMOHHOW CENEKITNH. VcTpITaHne MPOU3BOAUTENCH 110
moroMcTBY. OTOOp MO TEHOTHITY C TIOMOIIIBIO OIIEHKH ()eHOTHTIA TOTOMCTBA M 0TOOP IO TEHOTHITY ¢ TIoMoIibo aHanm3a JJHK.

HckyccTBeHHBI MyTareHe3 KaK METO[| CENeKIIMOHHOW paboThl. PagwanioHHBIN W XUMHYECKHH MyTareHe3 KaK HMCTOYHHK MYTAllUi y KyIbTYPHBIX (QopM
opraHn3MoB. Vcronp30BaHne TeHOMHOTO PENaKTHPOBAHUA U MeToI0B pekoMOnHaHTHBIX JJHK amst momydenust mcxomHoro MaTepuana Juist CEeKIy u.

[Nomyuenne momummionnoB. BHyTprBHmoBas ruOpuam3anysl. BIM3KOpOACTBEHHOE CKpEIIMBaHWe, WM MHOpUIAMHT. HeponcTBeHHOE CKpelBaHWe, WM ayTOPW/INHT.
I'ereposuc u ero nprumbbl. Vcmonms3oBanue rereposuca B cenmekiui. Otnanéanas rulOpummsanwst. [Ipeomonenue Oecriomusi MEeKBHAOBBIX THOpHAOB. JlocTrbkeHMs
CEJIEKITUHM PACTEHUM 1 KUBOTHBIX

3.7

OOBEeKTHI, HCHONb3yeMble B OHMOTEXHOJNIOIMH, — KJICTOYHBIC U TKAHEBBIC KYJIbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTHKa. TpamuuuoHHas OMOTEXHOJIOTHS:
xJyie0omneyerHue, morydeHre KUCIOMONIOYHbIX MIPOLYKTOB, BUHOAENHE. MukpoOuonornueckuii cuare3. OObeKTh MUKPOOHONIOrHueckux Texnonoruil. [Iponssoactso
Oenka, aMHHOKHCIIOT U BUTaMHUHOB. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTPYyKUus SHLEKIETOK M KIOHUPOBAaHHE >KUBOTHBIX. METOA TPaHCIIAHTALUH SIACP
KJIETOK.

XpoMocoMHas U TeHHasi WHKeHepus. VICKycCTBEHHBIN CHHTE3 TeHa W KOHCTpyupoBaHue pekomOnHaHTHEIX JIHK. JlocTimkeHus v mepCcrneKTHBE XPOM OCOMHON U
TeHHOH MHXKeHepuHu. MenunuHckue 6noTexHonoruu. Mcnonp3oBaHnue CTBOJIOBBIX KJIETOK

Cucrema u MHOFOOGpaSI/Ie OPraHnveCcKoro Mmpa




4.1

Buonoruueckoe paszHooOpazue opranu3moB. CoBpeMeHHas cuUCTeMa OpraHudeckoro wmwupa. I[lpuHOumbel Kmaccudukanuu opraHu3MoB. (OCHOBHBIE
CHCTEMaTU4ECKHE TPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUS U JKU3HEEATEIbHOCTH OJHOKJICTOYHBIX OpraHM3MOB. bakTepuu, apxeu, OTHOKIETOUHBbIE IPUOBI, OAHOKIETOUYHBIE BOAOPOCIH, IPYTHe
npotuctsl. KononunanbsHble opraHu3Mbl. [IBHKEHNE OHOKIIETOYHBIX OPraHU3MOB: aMEOOUTHOE, KT YTHKOBOE, PECHUYHOE. 3alUTa Y OAHOKJIETOYHBIX OPTaHU3MOB.
Pa3apaxuMocTh y 0JTHOKJIETOYHBIX OPraHU3MOB. TakCHCHI

4.2

MHorokeTo4yHble pacTeHus. B3aumMocBs3bp qacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOT0 opraHu3ma. Opranusm
Kak einHoe Iienoe. TkaHW pacTeHWH. TUmbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, MMOKPOBHAs, MPOBOJSAINAS, OCHOBHAs, MexaHudeckas. OcoOeHHOCTH
crpoenns, QYHKIUH U PACIIONIOKEHUS TKaHEH B OpraHax pacTeHUH

4.3

BereratuBHbIe U TeHepaTUBHbIE OpraHbl pacTeHUd. OYHKINK OpraHoB U cucTeM opraHoB. Kapkac pacrenuii. /IBukeHrne MHOIOKJIETOYHBIX PACTEHHI: TPOMU3MBI
u Hactud. [loryomieHne BOABI, YTIIEKUCIOrO ra3a U MUHEpabHBIX BelecTB pacTeHusMH. J[pixanue pacrenuid. duddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH.
TpaHcriopTHBIE CHCTEMBI pacTeHuil. Brinenenue y pacteHuil. 3ammra y MHOTOKIIETOUHBIX pacTeHnid. Kyrukymna. CpencTBa macCHBHONW M XMMHUYECKOH 3aIUTBHI.
duroHIUALL.

Pa3npakuMoCTh U peryisiiiisi y OpraHu3MoB. PasapaXuMocTh U peryiisiiiis Y MHOTOKJIETOYHBIX PACTEHHI. POCTOBBIE BellecTBa M MX 3HAUYCHUE

4.5

MHoOroKIeTOYHbIE )KUBOTHBIE. B3anMOCBs3b yacTelf MHOTOKJIETOYHOT0 OopraHu3Ma. TkaHH, OpraHbl M CUCTEMBI OPraHOB MHOTOKJIETOYHOT'0 opranu3mMa. Opranusm
Kak eanHOoe 1enoe. ['omeocta3. TkaHM )KMBOTHBIX U 4YeloBeKa. THIBI JKUBOTHBIX TKaHEW: SMIHUTENNAaIbHASI, COeANHNTENbHAS, MBIIIeYHast, HepBHAA. OCOOEHHOCTH
CTpoeHus, (YHKIIMH U PacIoJIOKEHHs TKAHEH B OpraHax KUBOTHBIX M YEJIOBEKa

4.6

OpI‘aHBI U CUCTEMBbI OpPraHoOB >XWBOTHBLIX. (DyHKHI/II/I OpraHoB M CHUCTEM OpPraHOB. Onopa TE€lla OPraHM3MoOB. Ckenersl OQHOKJICTOYHBIX W MHOI'OKJIET OYHBIX
KUBOTHBIX. HapyHbIi U BHYTpeHHUI ckener. CTpoeHue U THUITBI COETUHEHNS KOCTEH.

HBI/I)KCHI/IC MHOTOKJIETOYHBIX >KMBOTHBIX. IInTanme >KMBOTHBIX. IIMTaHnWe MO3BOHOYHBIX JKUBOTHBIX. ﬂBIXﬁHI/Ie JKUBOTHBIX. KoskHOE JAbIXaHUEC. )KaGepHoe u
JIETOYHOE JBbIXaHHE.

JlbIxaHHe MO3BOHOYHBIX >KUBOTHBIX. DBOJIIOLMOHHOE YCIOXHEHUE CTPOCHUS JIETKUX IO3BOHOYHBIX XXMBOTHBIX. JlpIXaTenbHas cUCTeMa 4ejoBeKa. MexaHu3M
BEHTWJIILIMU JETKUX y NTHI U MJIEKONUTAIOIUX. TpaHCIOPT BEIIECTB Yy OpraHu3MoOB. TpaHCIIOPT BellecTB y KUBOTHBIX. KpoBeHOCHas cucrema U €€ opraHsbl.
KpoBenocHast cucrema MO3BOHOYHBIX >KMBOTHBIX. Kpyru kpoBooOpaleHus. OBOJIOLMOHHBIE YCIO)XKHEHHS CTPOEHHMsS KPOBEHOCHOM CHCTEMBbl IT03BOHOYHBIX
XKUBOTHBIX. BpineneHue y opranuzMoB. Beinenenue y >xuBoTHBIX. CokpaTuTenbHble Bakyosd. Oprasbl BblieneHUs. CBsi3b IOJIOCTH Tela C KPOBEHOCHOM U
BBIIEUTENbHON cucTeMaMy. Brijenenue y mo3BOHOYHBIX KMBOTHBIX. 3aIlUTa Y MHOIMOKJIETOYHBIX XKHUBOTHBIX. I[IOKpOBBI M UX IPOHU3BOAHBIE.

PaznpaxxuMocTs U perymsuus y OpraHu3MoB. PaznpaknuMocTh y OJHOKJIETOYHBIX OpPraHu3MOB. Takcucel. Pa3zapakumMocTb M Peryisius Y MHOTOKJIETOYHBIX
pactenuii. PocToBhie BellecTBa U UX 3HAaUEHHE.

HepBhas cucrema u pediieKTOpHas perymianus y MHOTOKJIETOUHBIX )KUBOTHBIX. HepBHas cucrema u €€ oTaensl. DBONIOLUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CHCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputMoB W mporpamMMm Uit 3¢GQeKTHBHONH (YHKIIMOHANGHOM aHHOTAllMd TE€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, METa0OIOMOB
MHUKPOOPTaHU3MOB, PACTCHUH, )KUBOTHBIX U YETIOBEKA

OpraHu3M 4eloBeKa U ero 370pPOBbE

5.1

Opranel U CHCTEMBl OpraHoB dYesnoBeka. OTAENbl TOJIOBHOTO MO3ra II03BOHOYHBIX JKUBOTHBIX. Pedumekc u pednexropHas ayra. be3ycioBHble M yCIIOBHBIE
pednexcel. ['ymopanbHas peryisiusi U SHAOKpHHHAsI CUCTEMa JKMBOTHBIX M 4enoBeka. JKene3bl SHAOKPUHHOM CHCTEMbl M MX TOPMOHBI. JleficTBHE TOpMOHOB.
B3anMocBs3b HEpBHOHM M SHAOKPHUHHOM cucteM. ['mnoranamo-runodusapuas cucrema. Peduekc u peduiekropras ayra. besycioBHbIe 1 yCTIOBHBIE pedIeKCh

5.2

3ammra opranusma ot OosiesHedd. MiMmyHHas cucrema yenoBeka. KiileTouHbli M rymopaibHBIi MMMYHUTET. BpoxaéHHBIN, mpuoOpeTéHHBIN crenupruuecKui




umMMyHHTET. Teopusi KIoHaIbHO-cenekTuBHOro nMmynurera (I1.0pmux, @.M.bepuer, C.Toneraa). BocnanmuTenbHble 0OTBETH OpraHu3MOB. Posib BpoXkaEHHOTO
WMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHUN

5.3 | KpoBeHocHas cucrema u e€ opransl. Cep/iiie, KpOBEHOCHBIE COCY/IbI U KpoBb. Kpyru kpoBooOpaienus. Pabora cepama u e€ perynsius
54 Hpixanue denoBeka. Jluddy3us ra3oB uyepe3 MOBEPXHOCTh KIETKU. JlpIxaTenmbHas cucTeMa uYelioBeKa. JlpIxaTenbHas IMOBEPXHOCTb. Perymnsius JbIXaHus.
' JlpIxaTenbHbIe 00HEMBI
5.5 | [IumeBapurensHas cucteMa yenoBeka. OTelbl MUIEBAPUTENBLHOTO TpakTa. [IneBapuTenpHbIe Kene3bl. BHYTpUTIONOCTHOE M BHYTPHUKIETOYHOE THIIEBAPEHUE
5 6 HOKpOBLI U UX NPOU3BOAHBIC. OpFaHI)I BBIJACIICHU . IToukwn. CTpOGHI/Ie u (bYHK]_[I/IOHI/IpOBaHI/IC He(prHa. q)I/IJ]pra]_[I/IH, CCKpenus u O6paTHO€ BCaCbIBAaHUE KaK
' MEXaHU3MbI pa0OThI OPraHoB BhieneHus. OOpa3oBaHNE MOYHY Y YEJIOBEKa
5.7 | JIBmxeHue denoBeka: MplmeuHas cuctema. CkeneTHble MBI U X paboTa. CTpoeHUe U THUIIBI COSANHEHHS KOCTEeH
6 Teopus sBomonuu. Pazputre »Ku3Hu HA 3eMiie
OpomtonnorHas Teopust Y. lapeuna. [Ipenmnocsiiku BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4dHas AeaTeabHoCcTh Y. JlapBuHa.
HBI/I)KYH_[I/IG CHJIBI 3BOJJIIOIIMM BHAOB IIO 4. I[apBI/IHy (BLICOKaH WHTCHCUBHOCTb PA3MHOXCHHA OpraHu3MoOB, HACJIICACTBCHHAA HW3MCHYHBOCTD, 60p1>63 3a
6.1 | cymecTBoBaHME, €CTECTBEHHBIN M HCKYCCTBEHHBIH OTOOD).
Odopmienne cuaTerndeckoi Teopuu >Bomoruu (CTD). HeittpansHas teopust 3Bomronun. CoBpeMeHHasi 3BOIIONMOHHAS OHOJIOTHS. 3HAYUCHHUE DBOJIOIMOHHON
TCOPUU B q)OpMI/IpOBaHI/II/I eCTeCTBeHHO-Hay‘-IHOI‘/'I KapTUHBI MHUpa
[omynsaumsa kak sJMeMeHTapHas eAuHHUNA ABOMIONHH. COBpeMEHHBIE METOABI OLEHKM TE€HETHYECKOTO pPa3HooOpas3wst W CTPYKTYpHl momymsuuil. M3menenue
reHo¢oHIa TOMYJISINH KaK 3JIEMEHTapHOE SBOMIOIIMOHHOE SIBIEHNE. 3aKOH reHeTudeckoro pasaoBecust [x. Xapau, B. BaitnOepra.
DsneMeHTapHbIe (GaKTOPhl (IBHKYIIHME CUIIBI) 3BOMIOIMKA. MyTallMOHHBIH npoiecc. KoMOnHaTHBHASE M3MEHUUBOCTE. JIpeii( reHoB — cliydaiiHble HEHAlpaBICHHBIC
M3MEHEHHS YacTOT ajuiened B momymsiusx. Dddext ocHoBarens. Murpamuu. M3omsmus momysiuii: reorpadudeckas (IpoCTpaHCTBEHHAsS), OWOIOrmaecKas
(perpomyKTUBHAS).
EctecTBeHHbIN 0TOOP — Hampasisiomui GpakTop 3Bomonun. MOpMbI €CTECTBEHHOT0 0TOOpa: JABMIKYIINH, CTAOMIU3UPYIOIINH, pa3phIBAOIINN (QU3PYITHBHBIN ).
[TomoBoit oT6Op.
6.2 | [IpucrocobIeHHOCTh OPraHU3MOB KaK PE3YJIbTAT MUKPOIBOIIONNU. BO3HUKHOBEHHE MPUCTIOCOOICHUH Y OpraHn3MOB. ApoMOp( 036l B UHoaanTanim. [Ipumepsr
MIPHUCIIOCOOIEHNH Y OpraHu3MoB. OTHOCHTENFHOCTD MTPUCIIOCOOIEHHOCTH OPTraHU3MOB.
Bun, ero kpurtepun u cTpykrypa. BumooOpa3oBanme Kak pe3ylbTaT MHUKPOIBOMIONUH. M3omsamus — xmodeBod (akTop BumooOpazoBanwms. Ilytn n crocoOsr
BHI000pa30BaHUs: aJIONIaTpUUIecKoe (reorpadyudeckoe), CUMIaTpHIecKoe (IKOJIOTHYECKOE), «MTHOBEHHOEY (ITOJMILION IN3AITHs, THOpUaN3au ). JJTnTensHOCTh
9BOITIOLIMOHHBIX MTPOIIECCOB.
MexaHu3Mbl GOPMUPOBAHUS OMOIOTMIECKOT0 pa3HOO0pasHsL.
Ponb sBOmMoOnMOHHON OWMONMOTHH B pa3pabOTKe HAYYIHBIX METOAOB COXPaHEHHUs OMOpa3HOooOpas3us. MUKPOIBOMIONWS W KOIBOIIOIHS MAPa3UTOB U MX XO35EB.
MexaHn3MbI OPMHUPOBAHHS YCTOWYUBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEl
Merops! n3ydenus Makpodpoironun. [laneonronornueckue MeToabl u3ydenus >Bomonnd. [lepexomasie hopMbl i GUIOT€HETHIECKHE PSJIBI OPTaHIN3MOB.
buoreorpadpudeckne MeToas! n3ydeHus 3Boiroui. CpaBHeHHE (DIOpHI U GayHBI MATEPUKOB B OCTPOBOB. broreorpaduueckue odmactu 3emiu. Bu qpr-aH1EMIKH
6.3 | 1 peTUKTHI

9M6pI/IOJ'IOFI/I‘IeCKI/IG nu CpaBHI/ITeJ'IBHO-MOp(i)OJ'IOFI/I‘ICCKI/IG MCTOJblI H3Y4YCHHUS ISBOJIIOLIUU. I'enernyeckne MexaHH3MbI OBOJIIOIIMKX OHTOI'€HE3a W II0ABJICHUS
OBOJJIIOIMOHHBIX HOBIICCTB. TI'oMonorn4ysble 1 aHAJIOTHYHBIC OpraHkhl. Py,I[I/IMeHTapHBIC OpraHbl U aTaBU3MBI. MOHQKyJ'ISIpHO-FGHCTH‘IeCKHe, OHMOXHMHYECKUE U




MaTeMaTHYECKUE METO bl M3YUCHUS SBOMIONUH. [ 'oMonorudnbie reHbl. COBPEMEHHBIE METO/TbI TOCTPOCHUS (PUIIOTCHETHYECKUX JICPCBHEB.
XpOMOCOMHBIE MyTaIlUX U IBOJIOLIUSI TCHOMOB.
OO0mme 3aKk0HOMEpHOCTH (TpaBuIia) BosroIuK. HeoOpatuMocTh BOMIONMHI. AanTUBHAS pajuanys. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLIUN

6.4

Hayunble runmoTe3sl NpouCXoXKAeHUs KU3HH Ha 3emiie. AOnorenes u nancnepmus. JloHaydHble IpEACTaBICHUS O 3apOXKACHUN KU3HH (KpeaunoHu3M). ['umoresa
MOCTOSIHHOTO CaM03apOKIeHH KHU3HU U € onpoBepskenre onbitamu ©. Peny, JI. Cnannanuanu, JI. [acrepa. [IpoucxoxneHne sKxn3HU U aCTPOOHUOIIOTHSL.
OcHOBHBIE ATanbl HEOPraHUIECKOoH IBoMONNH. [1nanerapHas (reoJormyeckasi) SBOJTIONHA. XUMAYECKas IBONIONHSA. AOMOTEHHBIN CHHTE3 OPTaHUYECKHUX BEIECTB
n3 Heoprannueckux. OmeiTr C. Musutepa u I'. FOpu. OGpa3oBanue monanmepoB u3 MoHoMepo. KoarepBatHas runore3a AWM. Omapuna, rumore3a nepBUYHOTO
oyneona Jx. XongeliHa, reHernueckass runoresa [. Mémmepa. Pubosumer (T. Yek) m rumnoresa «vupa PHK» V. T'mnbepra. @opmupoBanue memOpaH H
BO3HHUKHOBEHHE MTPOTOKIIETKH.

Ucropust 3emun u mMetoasl e€ m3ydeHus. Mckomaemble opraHndeckue ocTaTku. | eoxpononorus u e€ Meronsl. OTHOCHUTENbHAS W aOCONOTHASI TE€OXPOHOIOTHSI.
I'eoxpoHonoruueckas mKajga: 30Hbl, 3pbl, IEPUOBI, ITOXU.

HauvanbHble STambl OpraHWdYecKod SBomioluH. [losiBIEHWE W SBONIONMS TEPBBIX KIETOK. JBOMIONMs MeTabonu3zma. BO3HMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT TIepBhIX Ha 3emiie coolmiecTB. CTpoMaTonuTsl. [IpoKkapHOTH U 3yKapHOTHI.

[Ipoucxoxaenne sykapuor (cuMOMOreHe3). ODBONIOIMOHHOE MPOMCXOXKIAEHHE BHPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUHE
OCHOBHBIX TPYII MHOTOKJIETOUHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl IBOJIOIMH BICIIMX pacTeHnid. OcHOBHBIE apoMop(ho3bl pactenuid. Beixoy pacrenuii Ha cynry. [TosiBieHue CIIOpOBBIX pacTeHUI U 3aBOEBAHUE
nmu cym. CemeHHbIe pacTeHnd. [Iponcxoxaenrne IBETKOBBIX pACTEHUH.

OCHOBHBIE 3TaIlbl YBOJIOINH )KUBOTHOrO MUpa. OCHOBHBIE apoMOp(O3bl )KUBOTHBIX. Benyickas dayna. KemMOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB.
[epBBie X0Op0BBIEC KUBOTHBIE. JKH3Hb B BOJie. DBOIONUS TTO3BOHOUHBIX. [Iporcxoxaenne ampubmii n pentuiauid. [IpoucxoxaeHrne MICKOUTAIONINX W TITHII.
ITpuniun kiaroueBoro apomopdosa. OcBoeHre 0ecr03BOHOUYHBIMU U I03BOHOUHBIMU JKUBOTHBIMU CYILH.

PazButne xu3HM Ha 3emiie MO dpaM W TEpHOAAM: apXel, MPOTepO30H, Maneo30i, Me3030H, KaiftHo30M. OOmIas XapaKTepHUCTHKAa KIMMaTa M T'€OJOTHYCCKHIX
nporeccoB. [TosBeHNe U pacIBeT XapaKTEePHBIX OPraHU3MOB. YTIe00pa30BaHME: €ro YCIOBHS U BIMSHUE Ha Ta30BBI COCTaB aTMOC(HEpHI.

MaccoBble BBIMUPAHHUSI — 3KOJOI'MYECKHE KPU3UCHI Ipouuioro. IIpuuMHBI M ClIeICTBUS MAacCOBBIX BbIMUpaHUil. COBpPEMEHHBIH 3KOJIOIMYECKMH KpPU3HC, €ro
0COOCHHOCTH

6.5

Paznens! u 3anauu anTpononoruu. Meronp! antpononorud. CTaHOBJIEHHE IPEACTABICHUN O IPOUCXOXKIEHUH yernoBeka. CoBpeMEHHbIE HayYHbIE TEOPUH.
CxoxcTBO uyenoBeka C KMBOTHBIMH. CHCTeMaTHdecKoe IOJOXKEeHHEe uenoBeka. CBHUIETENbCTBA CXOJACTBA 4YEJIOBEKAa C JKUBOTHBIMU: CpPaBHHUTEIBHO-
Mopdoorniueckue, 3MOpHOIOrHdYecKue, (QU3H0IOro-OMoOXUMHUYECKHe, NoBeaeHuYeckue. OTINYMs YeloBEeKa OT XHUBOTHBIX. IIpAMOXOXIeHHE M KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BHTHE TOIOBHOTO MO3ra ¥ BTOPO CUTHAIBHOW CHCTEMBI.

JBwmxymmye cuitsl ((haKTOphl) aHTPOIIOTeHe3a: Onoornyeckue, coiraibaple. COOTHOIIEHNE OHMOIOTMYECKIX U COITMAIBHBIX (JaKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJUM AHTPOIOreHe3a. ABCTPAJIONUTEKM — JBYHOrME Mpenku Jrojeci. YUemoBek ymenblil, MepBble H3COTOBIEHUS Opyauil Tpyna. YenoBek
MIPSAMOXOJISIINH M EPBBIA BBIXOJ JTFO/ICH 3a nipeaensl Adpuku. UenoBek reinensoeprekuii — o0Imuii IpeaoK HeaHAepTaTbCKOT0 YeIOBeKa U YeOBeKa Pa3yMHOTO.
UenoBek HeaHAEPTAIbCKUNA KaK BUJ JIOACH XOJIOAHOrO KiuMarta. YenoBeK pa3yMHBIA COBPEMEHHOrO THUIA, JEHHUCOBCKUI YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenaMu AQpuKkH.

DBOIONIAS COBPEMEHHOTO YeoBeKa. EcTecTBeHHBIN 0TOOp B MOMYJIAIMAX YenoBeka. MyTalnoHHEIH niporiece u nomuMopdusm. [lonmymsiuonHbIe BOMHEL, Apeid
TeHOB, MUTpaLus 1 «3(G(HEKT OCHOBATENS» B MOMYJISIIHUAX COBPEMEHHOI'O YeIOBEKA.

Yenoseueckne pacel. [lonarue o pace. bonbiime pacel: eBponeouaHas (eBpa3uiicKas), aBCTpajo-HErpOMAHAs (PKBAaTOpHANIbHAs), MOHTOJIOWIHAS (a3MATCKO-
amepukaHckas). Bpems u mytu pacceneHus: yenoBeka 1o miaHere. EnuHcTBo uenoBedeckux pac. Hayunast HecocTosiTenbHOCTh pacusMa. llpucnocoOieHHOCTh




YCJIIOBCKA K Pa3HBIM YCJIIOBUAM oxpyxca}omeﬁ CpCabl. Bausuaue reorpa(bnquKOﬁ CpCabl 1 I[peﬁ(ba I'CHOB Ha MOp(bOJ'IOFI/IIO nu (1)I/I3I/IOJ'IOI‘I/I}O YCIIOBCKa

DKOCHCTEMEI U MpUCYIKMEC UM 3aKOHOMEPHOCTHU

7.1

Paznens! u 3agaun sxonoruu. CBsI3b SKOJIOTUHU C APYTUMU HAYKAMHU.
Meroas! 3xonoruu. [lonesbie HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJIOTHH: IPUPOJIHBIC U Ta00paTOpHbIe. MOACTUPOBAHUE B SKOJIOTHHA. MOHUTOPHHT OKPYKAIOIICH
CpeIbl: JIOKAJIbHBIN, PETMOHAILHBINA U TI100aJIbHBIN

7.2

Okonoruyueckre HakTopbl U 3aKOHOMEPHOCTH X JeicTBUs. Kinaccudukanus skonornueckux (GpakTopoB: aOHMOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JIeHCTBUS dKonorudeckux ¢axrtopos. [Ipasmno muanmyma (K. [npenrens, FO. JIn6ux). TonepanTHOCTH. OBpHOMOHTHBIE U CTEHOOMOHTHBIE
OpPTaHU3MBI.

Abuornueckue gaxTopsl. CBET Kak 3Kosorudeckuii gpakrop. JelicTBIE pa3HBIX YUACTKOB COJHEYHOIO CIIEKTPa HA OPTaHU3MBI. DKOJOTHYECKHE TPYIBI PaCTEHUH
1 )KUBOTHBIX T10 OTHOIICHHIO K cBeTy. CUTHAIbHAS POJb cBeTa. DOTOMEpHOaN3M.

TemrmiepaTypa Kax sSKkojorudyeckuil akrop. JleiicTBue Temmeparypbl Ha OpraHu3Mbl. [IOWKWMIOTEpMHBIE W TOMOWOTEPMHBIE OpPTaHWU3MBL. DBPUTEPMHBIC H
CTEHOTEPMHBIE€ OPTaHU3MBI.

Bnaxknocts kak skosoruueckuit (axrop. [IpucrmocobneHus pacTeHHid K MOAJIEPKaHUIO0 BOIHOrO Oananca. Kiaccudukaiys pacTeHUH MO OTHOIICHHIO K BOJIE.
[pucnocoOiennst 5)KUBOTHBIX K U3MEHEHUIO BOJAHOTO PEXHMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/IYIIIHAS, [IOUYBEHHASI, TITYOUHHAsI [TOJIIOYBEHHAs], BHYTPHOPTaHU3MeHHas. DU3NKO-XUMHUYECKHE 0OCOOCHHOCTH
cpen obuTaHus oprann3MoB. [Tpucmoco0eHnst OpraHu3MOB K KU3HH B Pa3HBIX CpEJiax.

buonornueckue purmel. BHenane u BHyTpeHHHe puTMBL. CyTOYHBIE B TOAWYHBIE pUTMBIL. [Ipucroco0IeHHOCTh OPraHN3MOB K CE30HH BIM M3MEHEHUSIM YCIIOBHUI
KU3HU.

XKuznennsie Gopmbl oprann3MoB. [loHsTrue o xu3HeHHOH (opme. JKuzHeHHbIe (OpMBI pacTEeHHIA: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHH € TPaBBl,
OJHOJIeTHHE TpaBbl. JKu3HeHHbIC (HOPMBI dKUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3pOO0HOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pa3a JKHU3HU.

Buorndeckue ¢akropbl. Bujbl OHOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS, XHITHAYECTBO, CUMONO03 U ero ¢opmbl. [lapasuTusm, Koorepanus, MyTyalu3M,
KOMMEHCaIu3M (KBapTHPAHTCTBO, HaxjieOHWuYecTBO). Herpoduueckue B3aumoneicTBus (Tormuyeckue, popuueckue, (padbpuyeckue). 3HaUCHHE OMOTHUYECKUX
B3aMMOJICHCTBUH IS CYIIECTBOBAHUS OPTraHU3MOB B cpefie oouTanus. [I[pHHINI KOHKYPEHTHOTO HCKITIOYSHH S

7.3

DKOJOTHYECKHE XapaKTePUCTHKU TomyIsiiuu. [lomymsamms kak Ononorundeckasi cucreMa. Poib HEOMHOPOMHOCTH cpefbl, (hM3UIeCKUX 0apbhepoB W OCOOCHHOCTEH
Oouonorn BUIOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHOH CTPYKTYpHl momyisinuid. OCHOBHBIC TIOKA3aTeNH MOMYIANHANA: YHCICHHOCTh, TUIOTHOCTh, BO3pacTHAs H
MIOJIOBAs CTPYKTYpPa, POKIAEMOCTb, PUPOCT, TEMIT POCTA, CMEPTHOCTH, MUT PAIIHSL.

OKkonornyeckasi CTpykrypa momyisanuu. OleHKa YUCIEHHOCTH MOmyJsnud. J(MHaMuKa MOmyisimud W € Peryisnus. bHOTHYecKni TOTeHIHMAa IOMMYJIAINH.
MogenvpoBanre TMHAMHUKY MONYIsiun. KpuBbie pocTa YMCIEHHOCTH MOmyisiiun. KpuBble BEDKUBAHUS. Peryinsius 9uciIeHHOCTH MOMYJISIIHA: poib (HaKTopoB,
3aBUCAIIUX W HE 3aBUCSIINX OT IDIOTHOCTH. DKOJIOTHUECKHE CTpaTernu BUIOB (r- 1 K-cTparerun).

[lonatue 00 »komoruveckoil HumIe Buga. MecrooOutanne. MHOromepHast Mojenb skonorndeckoit Humm J[px.M. XatumHcona. Pa3meps! skomoruvec Ko HUIIIM.
[loTrennmanpHas U pean30BaHHAS HAIIH.

Bun xak cucrema nonynsiuuid. Apeansl BUAOB. BUIBI M HX KU3HEHHBIE CTPAaTerMu. 3aKOHOMEPHOCTH MOBENEHUS M MHUIpalUil *UBOTHBIX. buomornueckue
WHBa3WH 9YKEPOTHBIX BHJIOB

7.4

CoobmiectBa oprann3MoB. buoreHo3 u ero crpykrypa. CBs3M MeXay OpraHu3MamMu B OHoleHo3e. DKocucTeMa Kak OTkpbiTas cucrema (A.Jlx. Tencmn).
OyHKIMOHAJILHBIE OJIOKH OPraHW3MOB B 3KOCHCTEME: MIPOIYLIEHTbI, KOHCYMEHTHI, peayleHTsl. Tpodudeckue yposau. Tpoduyeckue nenu u cetu. AOMOTHUECKHE
6110k 3K0cucTeM. [1ouBsl M MBI B 9K0cucTeMax. KpyroBopor BelecTB ¥ HOTOK 3HEPTHH B IKOCUCTEME.




OCHOBHBIE MTOKa3aTENN IKOCUCTEMBI. buoMacca v mpoayKIus. DKOJIOTHYECKHE TUPAMHUIBI YHCEN, OMOMACCHI M SHEPTHH.

HanparieHnHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBUUHbIC M BTOPUYHBIC CYKIIECCUU M MX MPUYUHBI. AHTPOIIOrCHHBIC BO3/ICHCTBYSI HA CYKIIECCUH.
Kmmakcnoe coobiectBo. buopasnooOpasue u mogHOTa KpyroBOpOTa BELIECTB — OCHOBA YCTOWYHNBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBI. AHTPOIIOT€HHBIE YKOCUCTEMBI. ATpO3KOCHCTEMA. ATPOIIeHO03. Pazmuuns Mex Ty aHTPOIIOr€HHBIMU U TPUPOIHBIMU IKOCUCT EMaMH.
Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opoxmckas ¢dnopa u ¢ayna. CuHaHTpomm3aius TOpPOACKOH ¢ayHbl. buonormueckoe u
XO3SMCTBEHHOE 3HAYCHUE arPOIKOCHCTEM M YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOACHCTBUN OPraHU3MOB B 9KOCHCTEMaX.

IlepeHoc SHeEpruM M BELIECTB MEXKAY CMEKHBIMU 3KOCHCTEMaMH. Y CTOMYMBOCTH OPraHW3MOB, MONYJALUNA U 3KOCUCTEM B YCIOBUSIX ECTECTBEHHBIX H
AHTPONOT€HHBIX BO3/IEUCTBUI

7.5

Buocdepa — obmiennanerapHas 00oa0uka 3eMiTd, IJIe CYIIECTBYET WM CyIeCTBOBaa ku3Hb. Yuenue B.M. Bepuaackoro o 6uochepe. O6mactu ouocdepst u e
coctaB. JKuBoe BeniecTBo 6uochepsl u ero GyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHus Ouochepbl. OcobeHHOCTH OMochepsl Kak riiodanbHOM 3KocucTeMbl. JluHamuueckoe paBHOBecue B Onochepe. Kpyroeoporsr
BEIIIECTB U OMOT€OXMMHUYECKUE IUKJIBI (YIiiepo/ia, a30Ta). PUTMUYHOCTS siBlieHHH B OHocdepe.

3onanbHOCTh Ouochepnl. [lonstue o Oumome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa, XBOMHBIC Ji€ca, CMEIIAHHBIC M IIUPOKOJUCTBEHHBIC JIeCa, CTEMH, CaBaHHBI,
ITyCTHIHM, TPOITMUYECKHE JIECa, BHICOKOropbsa. Kimumar, pacTuTenbHBINA U )KUBOTHBIN MHUp OMOMOB CYIIIH.

Crpykrypa U QyHKIHS )KUBBIX CHCTEM, OIICHKa UX PECYPCHOTO MOTeHIMana u onochepHbIX QyHKIMHA

7.6

DKOJIOTMYECKUEe KPU3UCH M MX MpUUYuHBL. Bo3aelicTBre yenoBeka Ha Ouochepy. 3arps3HeHne BO3AYIIHON cpepl. OxpaHa Bo3ayXa. 3arpsA3HeHH € BOJHON CPEJIbl.
Oxpana BOAHBIX pecypcoB. Pa3pymenue moussl. OxpaHa NOYBEHHBIX pECypCcoB. MI3MeHeHne KirMara.

AHTpOIOTeHHOE BO3/ICHCTBHE HA PACTHTENbHBIN M KUBOTHBIA Mup. OXpaHa pacTUTENHHOTO M KXUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPAaHBI MPH POJIBI.
Kpacusbie kaurn. Oco6o oxpansemsie npupoaasie Tepputopuu (OOIIT). boranumdeckue caapl ¥ 300I0THYECKUE TAPKH.

OCHOBHBIEC MPUHIIUIIBI YCTOHYMBOTO Pa3BUTHS YEOBEUECTBA U MPUPOJIBL. ParrioHambHOE MPUPOONONE30BAHUE H COXPaHEHHE OMOJIOTHYECKOTO pa3HOo00pa3us
3emin




YUYEBHO-METO/INUYECKOE OBECIIEYEHUME YYEFHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJBLHOI'O
MPOIIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
* buonorus, 11 knace/ Aradonosa U.b., CusoriiazoB B.W., O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTBIO «IPODAY»; AKITMOHEpHOE 00IIECTBO
«M3parensctBO «IIpocsenieHue»

METOAUYECKUE MATEPUAJIBI AJ15S1 YUUTEJISA
1. INaceunuk B.B., Cymatoxun C.B. buonorus. PaGoune nporpammel. 10-11 kiacchl.
2. [ocobus st yanrens nox penaknueii B.B. [Taceunnka: Ypoku 6uonorun ans 10-11 knaccos.
3. http://bio.1september.ru
4. Buonorus. https://interneturok.ru/subject/biology . Ypoku 1mikojasHOH nporpaMmbl. Buieo, KOHCIIEKTHI, TECThI, TPEHAKEPHI.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCblI CETU UHTEPHET
1. https://bio-oge.sdamgia.ru/
2. Poccuiickast aekTporHas 1mikosna. https://resh.edu.ru/. Bumeoypoku u TpeHa)Kephl 110 OHOIOTHH.
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YYEBHOE ObOPYJ1OBAHHUE
CrpaBodHbIC TAOJIAIIEL.
I'oToBBIE MUKpOMIpEnapaThl.
I'epbapum.
OBOPYJOBAHME JIJISI TIPOBEJIEHUSA JABOPATOPHBIX, IPAKTHUYECKNX PABOT, JEMOHCTPAIIUI
TepmomeTpsl, Becsl, damku llerpu, mpobupku, MeH3ypKH. JIyITbl, CBETOBbIE MUKPOCKOITBL.
NutepaktuBHas nocka. MyabTUMEAUIHBIA IPOEKTOP.



