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INIOACHUTEJIBHASA 3AIINCKA

I[Tpu pa3paboTKe MporpamMMel 0 OMOJIOTHH TEOPETUYECKYH) OCHOBY ISl OTIpe/ieieHust
MOAX0J0B K (OPMHPOBAHHUIO COJep>KaHUs yueOHOro rnpeamera «buosorus» cocraBuiu:
KoHIenTyanbHbIe nooxkeHuss PI'OC COO o B3anM0o00OyC/IOB/IEHHOCTH 1ie/Ield, CoiepKaHus,
pe3ynbTaToB 00yueHUs U TpeOOBaHUM K YPOBHIO TIO/[TOTOBKU BBIITyCKHUKOB, MOJIOXKeHUsST 00
001MX 1Ie/IsIX ¥ IPUHLIMIIAX, XapaKTePU3YIOIUX COBDEMEHHOe COCTOSTHUE CUCTEMbI CPe/IHer0
obmiero oGpa3oBanusi B Poccuiickori ®Pezepaliiy, a TakKXKe TIOJIOKEHUSI O CrelubuKe
Ouosioruy, eé 3HaueHWM B TIO3HAHWM >KUBOM TIPUPOABI U obecrieueHUM CyIeCTBOBAaHUS
yesioBeueckoro obimectBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSIM, OTIpe/ie/ieHbl OCHOBHBIE
(GYHKL|M TIPOrPaMMBI 110 OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma 1o Ouosoruv AaéT TIpe/CTaBieHHWe O Lensx, o0 oOmiell cTpaTeruu
oOyueHUsl, BOCITUTAHWUS W pa3BUTUS 0OyuaromMxcs CpeAcTBaMd YyuyeOHOro TipeameTa
«buonorusi», omnpegenser ob6s3aTenbHOe TIpeMETHOE COZEp)KaHWE, €ro CTPYKTYPY,
pacrpesiefieHlie TIO pasfie/laM M TeMaM, PeKOMeHyeMYI0 T0C/e/loBaTeIbHOCTh H3yueHust
yueOHOTO MaTepvasa C YYETOM MEXKIIPeAMETHbIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU
obpa3oBaTe/IbHOTO TIPOIiecca, BO3PaCTHBIX 0COOEHHOCTeH 00yUaroIUXCsl.

B mnporpaMme 10 OHOJIOTHM TaKXe YUMUTHIBAIOTCA TpeOOBaHUs K TJIAHUPYEMbIM
JTMYHOCTHBIM, MeTarlpeIMETHbIM U TPeJMeTHBbIM pe3y/bTaTaM o0yueHHs B ()OPMHUPOBaHUU
OCHOBHBIX BU/IOB yueOHO-TI03HaBaTeIbHOU JIeATeIbHOCTH/yUueOHBIX 1eMCTBUIM 00y4Yaromyxcst
10 OCBOEHHIO CO/iepKaHusl Orosiornueckoro oo6pa3oBaHusl.

B niporpamme o 6uosiorun (10-11 kmaccel, 6a30BbIi YPOBEHB) pealM30BaH MPUHLIUI
MIPeeMCTBEHHOCTH B W3y4yeHUM OuWosioruu, Osarofjapsi yemMy B HeW IPOCMAaTpUBAeTCs
HarpaB/IeHHOCTh Ha pa3BUTHeE 3HaHWM, CBSI3aHHBIX C (POPMHPOBAHKEM €CTeCTBEHHO-HAYUYHOTO
MHUDOBO33DeHHs, I1[eHHOCTHBIX OpHEeHTAlUi JIMYHOCTH, SKOJIOTUYECKOTO MBIIIEHHS,
TpeJiCTaB/ieHnid 0 3710pOBOM oOpa3e XKM3HH W OepeXXHbIM OTHOIIEHWEM K OKpY’Karoleih
npupoiHo cpefie. [To3ToMy Hapsiy € M3yueHHeM OO0IeOMOIOTHUecKX TEeOPH, a TaKKe
3HaHWUM O CTPOEHWHM >KUBBIX CHCTEM Pa3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOLIeCCOB B TIPOrpaMMe 10 OHOJIOTHH y/1e/IeHO BHUMaHKe UCIT0J/Ib30BaHUIO TTO/TyYeHHbIX
3HAaHWM B TIOBCEJIHEBHOW >KW3HU /IJI1 peIleHWs TPUKIAAHbIX 3alad, B TOM UHCJIE:
NpOQUIAKTUKNA  HAC/eJCTBEHHbIX  3a00/eBaHUll  YesioBeKa, MeJUKO-TeHeTHUeCKOro
KOHCY/IbTUDOBaHUsI, OOOCHOBaHWsI  3KOJIOTHUECKH  11eJIec000pa3HOr0  TOBeIEHUS B
OKpY’Karollleld TIPUPOJHOU Cpejie, aHa/In3a BIAUSTHUS XO35IMCTBEHHOM [1eATe/IbHOCTH UeioBeKa
Ha COCTOSIHWE TIPUPO/IHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM. Y CUIeHHe BHUMaHUS K TIPUK/Ia[HOM
HarpaB/eHHOCTH Yy4eOHOro ripeaMera «bBuosiorus» MPOAUKTOBAHO HEOOXOJUMOCTBIO
obecrieueHusi yCIOBUM [jii  DeIIeHWs] OJHOW W3 aKTyaJbHBIX 3aJau LIKOJBHOTO
Ouosiornueckoro o0Opa3oBaHUsl, KOTOpas Tpejriosaraer (GOpMHpPOBaHHE Y OOyYarol[uXCs
CIIOCOOHOCTH a/IaNTUPOBATLCSI K U3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOIIEr0Cs COBPEMEHHOTO
MUpa.

Buosiorusi Ha ypoBHe cpeziHero obiriero obpa3oBaHUs 3aHMMaeT BakHoe MecTo. OHa
obecrieunBaeT (HhOpMHUpOBaHKEe y 00YYAIOIIUXCS TIPeJCTaBIeHNA O HAay4YHOW KapTHHE MHDa,
pacmmpsier ¥ 0000IaeT 3HAaHUS O >XUBOM TIPUPOJe, €€ OTIUUYUTENBHBIX TPU3HAKaxX —
YPOBHEBOU OpraHu3al[ii U 3BOJIFOL[MM, CO3[aéT YCJIOBUS AJisi: MO3HAHWs 3aKOHOB >KUBOM
npupojpbl, ¢dopmMUpoBaHUsl (YHKIMOHA/JBHOW T'DaMOTHOCTH, HaBBIKOB 3/I0POBOTO U



6e3omacHOro obpasa >KU3HH, FKOJIOTUUECKOTO MBILIEHUS], LIEHHOCTHOTO OTHOIIIEHUS K )KUBOU
TIPUPO/ie U YeJIOBEKY.

Bbosbilioe 3HaueHue OWOMOTHSA WMEET TaKXKe il pelleHWs BOCIUTATeNIbHbIX U
pa3BUBAIOIIMX 3afau cpegHero o6mero o0pa3oBaHMs, COLMANM3ald  O0YYArOIUXCS.
N3yuenue Ouosiorun obecrieurBaeT YCAOBUS [jisi (OPMHUPOBAHHUSI WHTE/UIEKTya/lbHBIX,
KOMMYHUKAL[MOHHBIX U MH(OPMAI[MOHHBIX HaBLIKOB, 3CTETUUECKOU KYJIbTYPhI, CIOCOOCTBYyeT
WHTerpayuu OMOIOTHYeCKUX 3HAaHWK C TIPeZICTAaBIEHUSIMU U3 [IPYTUX yueOHBIX TTPeMETOB, B
YaCTHOCTH, (PU3MKW, XUMUU U Teorpaduu. Ha3BaHHble TMOOKeHUS O TipeJHa3HAueHUU
yuebHOTO rpeMeTa «BHOJIOrHsi» COCTAaBU/IA OCHOBY JIJIs OTIpe/ie/ieHHs TTOAX0/[0B K 0TOOpY U
CTPYKTYPUPOBAHUIO €ro Co/iepKaHusl, TIPeCTaB/IeHHOr0 B TIPOrpaMMe 110 OMOJIOTHH.

OT6op comepxaHust yuebHoro npeamMeTa «brosiorusi» Ha 6a30BOM ypOBHE OCYIIEeCTB/IEH
C TO3WIMK KyJbTYpPOCOOOpAa3HOTO TOAXOZA, B COOTBETCTBUU C KOTOPBIM OO0ydYaromiyecs
JIOJDKHBI OCBOWTH 3HAHUSI W YMeHWs, 3HauWMble [/ (OPMHPOBaHUS OOIei KyJbTYpHI,
oTipejie/isIOLIMe aZieKBaTHOE TIOBe/leHHe uelioBeKa B OKPY)Karolled TMPUPOJHOU cpee,
BOCTpeOOBaHHbIE B MOBCEHEBHOM >XW3HU W TIPAKTUUECKOH fesitesibHOCTH. Ocoboe MecTo B
3TON CHCTeMe 3HaHWM 3aHUMalOT JIeMeHThI COJepKaHUs, KOTOpble CIy>KaT OCHOBOM [jis
(hopMUpOBaHUs TpPeJCTaB/leHWN O COBPEMEHHOW eCcTeCTBeHHO-HayyHOW KapTHHe Mupa U
L[EHHOCTHBIX OpPHEHTAL[UsIX JIMUHOCTH, CIIOCOOCTBYIOIUX TI'yMaHHW3alMd OHOIOrUYecKoro
obpa3oBaHws.

CTpyKTypUpOBaHUE COZIEp>KaHUsI yuyeOHOro MarTepHasja B TIpOrpaMMe 10 OWOJIOTHH
OCYIL[eCTBJIEHO C YUETOM MPUOPUTETHOTO 3HaUeHUs 3HAHUH 00 OT/TMUNTE/TLHBIX 0COOEHHOCTSIX
JKUBOW TIPUPOZIbI, O €€ YPOBHEBOW OpraHW3aliid M 3BOJIONWUA. B COOTBETCTBUM C 3TUM B
CTPYKTYype yueOHOro rpemeta «bro/1orusi» Bblzie/ieHbl CIeAYIOIINe CO/lep>KaTe/IbHbIE TUHHUM:
«buonorusi kak Hayka. MeToibl HayuHOro TO3HaHUs», «KieTka Kak OHojoruueckas
cucreMa», «OpraHusM Kak Ouosormueckasi cucrema», «CucremMa W MHOroobGpasue
OpPraHUUeCKOro MHpa», «DBOJIOLMS >KUBOW MPUPOJAbD», «IKOCUCTEMbl U TIPUCYIIUE UM
3aKOHOMEPHOCTU».

Lenb u3yueHus: yuebHoro mpeamera «buosorusi» Ha 6a30BOM ypOBHe — OBJ/IaJieHHE
00yYaroIMMHUCS 3HAHUSIMA O CTPYKTYPHO-(YHKI[MOHA/IbHOM OpTraHU3allii >KUBBIX CHUCTEM
pa3HOro paHra v MprobpeTeHre YMeHUH UCTI0/h30BaTh 3TH 3HAHUS /IS TPAMOTHBIX JIeMCTBUN
B OTHOIIIEHUU 00BEKTOB >XMBOU TTPUPO/IbI U PeIlieHHsT Pa3/IMUHBIX >KU3HEHHBIX TTPOOIeM.

HocTikeHue 1ie/id U3ydeHUsl yuebHOro ripeaMera «buosiorus» Ha 6a30BOM ypOBHe
obecrieurBaeTCs pelieHrueM CaeyIoIuX 3aau:

O0CBOeHMEe OOYyUaroIIMMHUCS CUCTEMbl 3HAHWUM O OWOJIOTUYECKUX TEOpUsiX, YUEHMUSX,
3aKOHax, 3aKOHOMEPHOCTSX, TUTIOTe3aX, MpaBu/iaX, C/Iy>Kall[uX OCHOBOM Jisi HOPMUPOBaHUS
Tpe/iCTaB/IeHN O eCcTeCTBeHHO-HayYHOUW KapTWHe MHpa, O MeTO/ax HayuHOTO IT03HaHUS,
CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTSIX >KMBBIX CHCTEM pa3HOTO YPOBHs OpraHW3aluH,
BBIZIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX MCC/Ie/JOBAaHUSX B OHMOIOTHH;

dbopMrpoBaHUe y 00yUaroIUXCsl TT03HABATe/bHBIX, MHTE/ITIEKTYaTbHBIX U TBOPUECKUX
crioco6GHOCTel B Mpoliecce aHaM3a IaHHbBIX O MyTAX Pa3BUTHs B OM0/IOTMU HAYUHBIX B3TJISI0B,
Wjieil v Mo/IX0/I0B K U3yUeHHI0 KUBBIX CUCTeM Pa3HOT0 YPOBHSI OpraHU3aluy;

CTaHOBJIEHWE Yy OOyYaromuxcsi 00Ied KyJ/ibTypbhl, (YHKIMOHA/JLHOW TPaMOTHOCTH,
pa3BUTHE YMeHUM OOBSICHATL U OL|eHUBATh SIBJIEHUST OKPY KaroIllero MUpa KUBOW TIPUPO/ILI Ha
OCHOBAHWU 3HAHWUM U OTbITA, TIOJYYeHHbIX TIPY U3y4YeHUH 610JIoruy;



dbopmupoBaHue y 00yUarIIUXCsl YMEeHUI WUTFOCTPUPOBATh 3HaueHWe OMOJIOTHYeCcKUX
3HaHUM B TIPAKTUYeCKOH JesTelTbHOCTA uesioBeKa, Pa3BUTHMH COBPEMEHHBIX MeJUL[UMHCKUX
TeXHOJIOTHH U arpoOMOTEXHOJIOTHIA;

BOCITUTaHUE YOeXIEHHOCTH B BO3MOKHOCTU TIO3HAHUSI UeJIOBEKOM >KHUBOMW TPUPOJBI,
HeobxoquMOCTU OepeXXHOro OTHOIIeHWs K Hel, coO/MofieHHds STHUYeCKUX HOPM  TpH
TIpOBe/IeHNH OMOIOTMUeCKUX UCC/IeI0BaHUI;

0CO3HaHHe L[eHHOCTH OMOJIOTHUeCKUX 3HAHUM [1J1s TIOBBILIIEHHS YPOBHS 3KOJIOTHUECKON
KYJbTYPbI, A/ HOPMHPOBaHKs HAyUHOTO MUPOBO33DeHUS;

rpyuMeHeHe TIPUOOPeTEHHBIX 3HAHUM U YMEHWI B TIOBCEHEBHOW KU3HU /ISl OLeHKU
TIOC/Ie/ICTBUM CBOEN ZeATe/TbHOCTH TI0 OTHOILIEHWI0 K OKpY»Karollleil cpefie, COOCTBEHHOMY
3/10POBBI0, 000CHOBaHMe U COOJTIOieHHe Mep TIPOGUIAKTHKH 3a00/1eBaHUH.

B cucreme cpepnero obimero obpa3oBaHusi «buosorusi», u3yuaemMas Ha 0a30BOM
YPOBHe, SIB/IsIeTCSI 00si3aTe/lbHBIM yU4eOHBIM TPeMeTOM, BXOZSIUM B COCTaB TpPeAMeTHOU
obmact «EcTecTBeHHO-HayuUHbIe TIPeMEeThD».

Ons w3yuyeHus: Ouonoruu Ha 0a30BOM ypoOBHe cpefgHero o0Iero obOpa3oBaHMUS
otBoauTcs 68 uacos: B 10 kacce — 34 yaca (1 yac B Heziesr0), B 11 knacce — 34 vaca (1 yac B
HeJierto).



COJAEPXAHUME OBYYEHUSA
10 K/ITACC

Tema 1. buosiorust Kak HayKa.

Buosiorusi Kak Hayka. CBsi3b OMO/IOTHY C 00I|eCTBeHHBIMH, TEXHUUECKUMU U APYTUMU
eCTeCTBeHHBIMU HayKamu, Guiocoduei, STUKOW, 3CTeTHKON W TipaBoM. Posib Guosoruu B
(bopMHpOBaHNY COBpeMeHHOM HayyHOU KapTHHBI MUpa. CrctemMa OHMO/IOrMYecKUuX HayK.

MeTtozibl TIO3HAHUSI JKUBOM TIPUPOAbI (HabsoJeHWe, SKCTIepUMEHT, OIMCaHuUe,
n3MepeHue, Kiaccuukalysi, MofieTMpOBaHNe, CTaTUCTHYeCKasi 00paboTKa JaHHBIX).

JleMoHCTpaLuu:

[Toptpetsr: Y. lapsus, I'. Menzesns, H. K. KosbLios, [Ix. YorcoH u ®@. Kpuk.

Tab/u1bl ¥ cXeMbl: «MeTo/[bI TO3HAHUS XKUBOU TTPUPO/IBI».

JIabopaTopHbIe H MPAaKTHYeCKHe PadoThI:

[Mpaktnueckass pabora Ne 1. «Vcrosmb30BaHWe pa3IMUHBIX METOZOB TPU WU3YyUeHHUU
Ouosornueckux 00HEKTOBY.

Tema 2. JKuBble cHCTeMbI M UX OpPraHH3aLjysl.

JKuBble cuctembl (0MOCHCTEMBI) Kak TIpeAMeT H3ydeHus: 6uosioruu. OTMumre >KUBbIX
CUCTEM OT HeOpraHM4eCKOoW NIPUPOJbI.

CroiicTBa OuocucTeM W WX pa3HooOpasue. YPOBHM OpraHu3ald OUOCHCTEM:
MOJIEKY/ISIDHBIM,  KAeTOYHbIM, TKaHEeBbIM, OpraHMW3MeHHbIM, TOMYJSALUOHHO-BUIOBOM,
9KOCHCTEeMHBIN (OHMOreolieHOTHYeCKUi ), 61oChepHBIH.

JleMoHCTpaLum:

Tabsmunpl 1 cxembl: «OCHOBHBbIE TIPU3HAKU KU3HW», «YDOBHM OpPraHW3alliU >KUBOMN
TIPUPOABI».

Ob6opyaoBanue: mogens Moekysbl JJHK.

Tema 3. XMMHUeCcKui COCTaB U CTPOeHHe KJIeTKH.

XVUMUYEeCKMM  COCTaB  KJIeTKU. XUMHYeCKHe  3JIeMEHThl:  MakKpO0>3JIeMeHTHI,
MHKpO3JieMeHThl. Bosla 1 MUHepasibHble BelllecTBa.

@OYHKIMU BOJbl U MUHEPA/IbHBIX BellleCTB B KjeTke. Ilojep)kaHue OCMOTUUECKOTO
6anaHca.

Benku. CoctaB u cTpoeHre 0enkoB. AMHHOKHUCIOTHI — MOHOMephI OesiKOB.
He3amMeHuMbIe 1 3aMeHMMble aMUHOKUC/IOTbl. AMUHOKUC/IOTHBIM COCTaB. Y POBHU CTPYKTYPbI
0enKoBOW MOJIeKy/bl (TIepBUYHAsi, BTOPWYHAs, TPETHUHAasi W YeTBepTHUHasi CTPYKTypa).
Xumuueckue cBoiicTBa 6ekoB. bruosiornueckue GyHKIMN 6eKOB.

depmeHTHI — OUoIOTMYecKre KaTtanu3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIN LIEHTP,
cyoctpatHas crienduynocte.  Kodepmentsl. Burtamubbl. OTnuuvsi  ¢GepMeHTOB  OT
HeopraHUueCcKHx KaTalin3aTopoB.

YrneBopbl: MoHOcaxapuzbl (T/r0KO3a, pubo3a U JAe30KcMpubo3a), Aucaxapujbl
(caxaposa, /1aKTo3a) U moJjMcaxapuzbl (Kpaxmas, IJIMKOreH, Le/tono3a). buonornueckue
(GYHKLMY YT/I€BO/IOB.

Jlurmper: TpurmmMLepuabl, dochomumuabl, cTepouasl. ['uapodmisHO-THAPOGhOOHbIE
cBoticTBa. buosoruueckue GyHKIMM UnuA0B. CpaBHeHHe yT/eBOZ0B, 0€/IKOB U JIUIHA0B Kak
VMCTOYHUKOB SHEPIUU.



HyxknennoBeie kucnotel: JIHK u PHK. Hykmeotuzpsl — MOHOMEDBI HYKJ/IEMHOBBIX
kucnoT. Ctpoenue u dyHkuuu JJHK. Ctpoenue u pyHkuuu PHK. Bugst PHK. AT®: ctpoeHue
U QYHKLMH.

Luronorusi — Hayka o kjeTke. KyiieTouHasi Teopusi — npuMep B3auMOJEUCTBUS UAEN U
(haKkTOB B HAYUYHOM I03HAHUU. MeTOo/ibl U3yueHUs! KIeTKH.

Kretka Kak 1iesiocTHas >kuBasi cucrema. OOlue TMpU3HAKK K/IeTOK: 3aMKHYTas
Hapy)KHast MeMOpaHa, Mosieky/ibl JIHK Kak reHeTUuecKuii arnmapar, CcTeMa CHHTe3a Oerka.

TUIbl K/IETOK: JyKapuUOTHUecKas W TpokKaproThyeckas. OcOOEHHOCTH CTpOeHHst
MPOKApHUOTUUECKON KeTKH. KrerouHass creHka Oaktepuii. CTpoeHue 3yKapHOTHUECKOMN
K/1eTKi. OCHOBHBIE OT/IMUHS PACTUTE/ILHOM, )KUBOTHOM Y TPUOHOM K/TETKH.

[ToBepXHOCTHBIE CTPYKTYPHhI KJI€TOK — KJIeTOUHasi CTeHKa, TJIMKOKA/IUKC, UX (yHKLIUU.
[lna3matuueckass MemOpaHa, e€é cBoiicTBa M ¢yHKUuM. LlutoriasmMa v e€ OpraHoWAbI.
OpHoMeMOpaHHble  opraHowabl  KiaeTku: OIIC, anmapaT T'olbpKH,  JIM30COMBI.
[TonyaBTOHOMHBIE OpraHoOW/bl K/JIETKA: MUTOXOHJpWH, IacTuzbl. IIpoucxoxzaeHue
MUTOXOH/PUM U TiacTui. Buel iactuz. HememOpaHHBIE OpraHOWABI KJIETKH: PUOOCOMBI,
K/IETOUHBbIA 1[€HTP, LeHTPUOJIM, PEeCHUYKH, >KTYTUKU. DyHKIMM OpraHoUz0B KJ/IEeTKH.
BxiroueHus.

Slipo — perynaTopHBIA IieHTp KiaeTku. CTpoeHue siipa: sigepHasi 000/0UKa,
KapuoIjiasMa, XpOMaTyH, PbILIKO. XPOMOCOMBI.

TpaHCopT BeleCTB B K/IeTKe.

JleMoHCTpanum:

[Toptpetsi: A. JleBeHryk, P. I'yk, T. [lIBanx, M. [lneiineH, P. Bupxos, [I)x. YoTcoH, ®.
Kpuk, M. Yunkunc, P. ®pankivy, K. M. bap.

[uarpammel: «PacripesesieHne XUMHUeCKUX 37eMEHTOB B HEXHUBOW TNPUPOJE»,
«PacripesieneHrie XMMHUYeCKUX 3/IEMEHTOB B )KUBOM MIPUPO/JIE».

Tabmuub! u cxembl: «[leproanyeckast TabMIla XUMUUECKUX 3/1IeMeHTOB», «CTpoeHne
MOJIEKYJIbI BOZBI», «buocuHTes Oenka», «CTpoeHHe Mo/eKynbl Oenka», «CTpoeHue
tepmenTa», «HyknenHoBble kucaotel. [JJHK», «Ctpoenue mosekysibl AT®», «CTpoeHue
YKapUOTUUeCKON KieTKn», «CTpoeHUe >XUBOTHOM KJeTKn», «CTpoeHHe pacTUTebHOU
K/1eTKW», «CTpoeHue NpOKapuOTUYeCKOU KeTKn», « CTpoeHue sifipa KJIeTKW», «YTJIeBOJbI»,
«JIunmge».

Ob6opyoBaHMe: CBETOBOM MHUKPOCKOM, 060pyi0BaHMe /Jisi TIPOBe/leHusi HabJTro/ieHnH,
W3MepeHuH, KCIIepUMEeHTOB, MUKPOTIPerapaThl PACTUTE/TbHBIX, YKUBOTHBIX U OaKTepUaTbHbIX
KJIETOK.

JIaGopaTopHble M MpaKTHYecKHe padoThI:

JlabopatopHasi pabota Ne 1. «/3yueHure KaTaJUTUUECKOW aKTUBHOCTU (hepMeHTOB (Ha
ripyMepe amu/iasbl WiK KaTaasbl)».

JlabopatopHasi pabora Ne 2. «l/3yueHWe CTPOEHUSI KJIETOK pacTeHWH, >KUBOTHBIX U
GaKTepuii 1o/ MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIperapaTax U UX OIUCaHue».

Tema 4. ) KusHejesaTeTbHOCTh K/I€TKH.

OOmeH BemecTB, wWid MeTabom3M. AccuMumsiys (TMJIaCTUYeCKUd 0OMeH) W
JUCCUMUTISILIVS (9HEPreTHUeCKuii 0OMeH) — /IBe CTOPOHBI eJUHOTO Tporiecca MeTabo/m3ma.
Posib 3aKOHOB cOXpaHeHHsl BellleCTB U SHeprUy B IOHMMaHWK MeTabom3ma.



Tumbel o6MeHa BellecTB: aBTOTPOGHBIN U TeTepoTpodHbIi. Pob dhepMeHTOB B 0OMeHe
Bell[eCTB U NpeBpalljeHuH SHepruy B KJIeTKe.

dorocuHTe3. CBeToBasi U TeMHOBasi (as3bl ¢doTocuHTe3a. Peakiuu ¢doTocuHTe3a.
OddexkTuBHOCTL (PoTOCHHTe3a. 3HaueHHe (OTOCHMHTe3a [A/s KU3HU Ha 3emsie. BiusHue
yCJ/I0BUM Ccpebl Ha (POTOCUHTE3 U CTIOCOOBI MOBBIIIEHUS er0 TPOJYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuH.

XemocrHTe3. XeMOCHHTe3upyolre OakTepry. 3HaueHre XeMOCHHTe3a [/l )KU3HU Ha
3emite.

OHepretuyeckuidi oOMeH B KieTke. PaciiersieHve BelecTB, Bbljle/leHHe W
aKKyMY/IMPOBaHKe SHepPryy B KJIeTKe. JTarbl SHepreTuueckoro oomena. ['mukonus. bpoxkeHue
v ero BuAbl. KuciopogHoe OKWUC/IeHWe, WIM K/IeTOUHOe JblxaHue. OKHUC/IUTeNbHOe
docdhopunmpoBanue. DPHeKTUBHOCTb IHEPTETHUECKOTO 0OMeHa.

Peakiiuu MarpuuHoro cuHTe3a. ['eHeTwueckasi uH(opmauus u [JHK. Peanusanus
reHeTMUYeCKOW MH(opMaluU B KeTKe. ['eHeTHUeCKUM KO/ U ero CBOMCTBa. TpaHCKPUIILIUS —
MaTpuuHbIi cuHTe3 PHK. TpaHcisaius — buocrHTe3 6esika. DTarbl TpaHC MU, KogupoBaHue
aMUHOKUCIOT. Posib pubocom B 6uocrHTe3e Oenka.

HekneTounble Qopmbl XKW3HU — BUpPYyChbl. Mctopusi OTKpbiTHsi BupycoB (. W.
MBaHoBCcKuii). OCoOEHHOCTU CTPOEHUsI W >KU3HEHHOTO I[MK/Ia BUPYCOB. bakrepuodaru.
Bone3nn pacreHud, JKUBOTHBIX M UelOBeKa, BbI3bIBaeMble BHUpycamMd. Bupyc
ummyHofepuira uvenoBeka (BUY) — Bo3bygurtens CIIM/Ja. O6paTHas TpaHCKPHUIILUS,
peBepTa3a v uHTerpasa. [IpoduiakTvika pacrpoCcTpaHeH s BUDYCHBIX 3a00/1eBaHUA.

JleMoHCTpanum:

[Toprpetsr: H. K. Kosnbrios, [I. U. ViBaHoBCcKuY, K. A. Tumupsses.

Tabmuupl u  cxembl: «Tunbl mUTaHus», «Metabonmusm», «MUTOXOHAPUS,
«DHepreTuueckuii ooMeH», «Xmoporuiact», «®otocunres», «Ctpoenne [THK», «CTpoeHue u
byHKIMOHMpOBaHUEe TeHa», «CuHTe3 Oenka», «['eHeTHUeCKuU Kof», «BUDPYChI»,
«bakrepuodaru», «CtpoeHue u >ku3HeHHbIM 1MWK Bupyca CIIN[a, 6Gakrepuodara»,
«Perummkanusa THK».

Ob6opypoBaHue: Mofenu-anTuiMKaiun « Y apoenue JJHK u Tpanckpuriiusi», «buocuHTe3
6enka», «CTpoeHHe K/IeTKU», MoZiesb CTpyKTyphl JTHK.

Tema 5. PasMHO)XKeHHe M HHUBHya/IbHOE Pa3BUTHE 0PraHU3MOB.

KrneTouHslii LMK/, WA )KU3HEHHBbIA LMK KieTKd. VHTepdasza u mutos. Iporeccsi,
npoTekaronye B uHTepgase. Periukanus — peakuusi matpuuHoro cunresa JJHK. CtpoeHue
XpOMOCOM. XPOMOCOMHBIN Habop — KapuoTurl. [IUIIONJHBIN U TaryIouIHbI XPOMOCOMHBIE
Habopbl. XpoMaTH ibl. LluTo/I0rMUecKre OCHOBBI Pa3MHOXKeHHs U MHAUBUYaTbHOTO Pa3BUTHS
OpPraHU3MOB.

Henenue knerku — muto3. Craauu murosa. IIporjeccel, mpoucxopsinye Ha pasHbIX
CTaZUsIX MUTO3a. Bruosornueckuii CMbIC/I MUATO3a.

[Tporpammupyemasi rubesb KIeTKH — aroriTo3.

dopmMbl  pa3MHOXKeHUsI OpraHu3MoB: Oecrosioe U rmosioBoe. Bujel  Gecriosioro
Pa3MHOYKeHHUS: /lefieHre HaJJBOe, IOUKOBAHUE O/THO- ¥ MHOTOK/IETOYHBIX, CITIOPOOOpa3oBaHue,
BereTaTvBHOE pasMHOKeHue. VICKyCcCTBeHHOe K/IOHHMpPOBaHWe OpPraHu3MOB, ero 3HaueHue /s
CesleKL{1H.

[TosoBoe pa3MHOKeHUe, ero OT/MUKs OT becrosoro.



Metio3. Ctaguu Mmeiio3a. [1potiiecchkl, TpoUCXofsiiye Ha CcTaAusx meio3a. [ToBegeHue
XpOMOCOM B Meiio3e. KpoccuHroBep. bronornueckuii CMbICT U 3HaueHUe Melio3a.

'ameTtoreHe3 — rpotiecc 06pa30BaHMs ITOJIOBLIX K/JIETOK Y JKUBOTHBIX. [10/10BbIe yKesie3bl:
CeMeHHUKHU U suuHUKW. OOpa3oBaHKe W pa3BUTHE TIOJIOBbIX KJIETOK — raMeT (CIiepMaTo30u/I,
SlIeK/IeTKa) — CrepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTM CTPOEHUs SIMIIEK/IETOK U
criepmaTo3ouzioB. OriofoTBopeHue. IlapreHorenes.

VupvBuyanbHoe pa3BuTHe (OHTOreHe3). DMOpUOHATBHOE pa3BuUTHe (3MOpHOreHe3).
OTarbl 3MOPHUOHANIBHOTO Pa3BUTHS Y TIO3BOHOUHBIX JKUBOTHBIX: APOOJIEHHE, TaCTPYJISALIS,
opraHoreHe3. IlocTamMOproHambHOE pa3BuTHe. THUMBI MOCTAMOPHUOHANILHOTO Pa3BUTHS:
rpsiMoe, HempsiMoe (MMUMHOYHOe). BiusiHMe cpefbl Ha pa3BUTHE OpPraHW3MOB, (PAKTOPHI,
CriocoOHbIe BBI3bIBATh BPOXKAEHHBIE YPO/CTBA.

Poct u pa3sButue pacteHuil. OHTOreHe3 LIBETKOBOI'O pacTeHHs: CTPOEHHE CeMeHH,
CTaJIuU Pa3BUTHS.

JdeMoHCTpauum:

Tabsunpl u cxembl: «@OpMBI pa3MHOXKEHHSI OPraHU3MOB», «/IBOIHOe OT/I0I0TBOpEHHEe
y LBETKOBBIX pacTeHuh», «BereraTMBHOe pa3MHOXeHWE pacTeHui», «[leeHue KieTKu
OakTepuii», «CTpoeHHe T0JIOBBIX K/IeTOK», «CTpOeHHe XpOMOCOMBI», «KIeTOUHBIN LIUKID»,
«Permukanusa IHK», «Muto3», «Melio3», «IIpsMoe 1 HempsiMoe pa3BUTHe», «['ameToreHes y
MJIEKOTIUTAIOIIUX U YesioBeKa», « OCHOBHBIE CTaIUA OHTOTeHe3a».

O6opyaoBaHMe: MUKPOCKOII, MUKpOTIperiapaThl «CIriepMaTo30u/ibl M/IEKOTTUTAIOIIIEro»,
«SlilllekneTka MyleKoOMuUTaroIero», «KapuokuHe3 B KjeTKaX KOpelllKa JiyKa», MarHWATHasi
MoZie/Tb-arIMKaius «/leneHue Kiaetku», mogens JTHK, Mozenb MeTada3HON XpOMOCOMBI.

JIabopaTopHbIe H MPaKTUUYECKHe PaboThI:

JIabopatopHasi pabota Ne 3. «Hab/roieHre MUTO3a B K/IeTKax KOHUMKA KOpEIIKa JyKa
Ha rOTOBBIX MUKpOIIperapaTax».

JlabopatopHasi pabota Ne 4. «/3ydeHue CTPOEHUS TIOJIOBBIX K/I€TOK Ha TOTOBBIX
MHUKpOIIperiapaTax».

Tema 6. Hac/ieJCTBeHHOCTb U U3MEHUMBOCTb OPraHU3MOB.

IIpegmer u 3asauv reHeTuku. VcTtopusi pasBUTHS TeHETUKU. Po/b LUTOIOTUU U
9MOPUOJIOTHY B CTAHOBJIEHUM TE€HETUKU. BK/a[, POCCHIMCKMX U 3apyOe)KHBIX YU€HBIX B
pa3BUTHE TeHeTUKH. MeToAbl TeHeTUKH (TUOpU/I0/IOTHYeCKUH, I[UTOreHeTUUeCKuH,
MOJIeKy/ISIpHO-TeHeTUuueckuii). OCHOBHbIe TeHeTUuecKue MoHATHs. ['eHeTUecKasi CUMBOJIMKA,
WCIIO/b3yeMasi B CXeMax CKpellrBaHuM.

3aKOHOMEpPHOCTH HacC/leloBaHUs [PU3HAKOB, YycTaHoB/ieHHble ['. Mengenem.
MoHorubpuiHOe CKpelllMBaHue. 3akOH equHooOpa3us TUOpPUIOB TIepBOrO TTOKOJIeHUS.
[IpaBuno mOMUHMpPOBaHHWS. 3aKOH pacliellyIeHUsl TIPU3HAKOB. ['MIoTe3a UWCTOTHI TaMer.
[TonHOe ¥ HemoIHOe JOMUHUPOBaHUE.

OurnbpusHoe CKpelyBaHWe. 3aKOH HE3aBUCHUMOIO HaC/Ie[OBaHUSI TIPU3HAKOB.
[{uToreHeTMUeCKNEe OCHOBBI AUTUOPUIHOTO CKpel[MBaHUsA. AHaMU3UpYIOIliee CKpellfuBaHue.
Vcnonb3oBaHre aHaMM3UPYIOLLEro CKpelMBaHus [i7Ist OTpe/ie/ieHusl TeHOTHIIa 0COOM.

CuervieHHOe Hac/eZioBaHHe TIpU3HaKoB. Pabora T. MopraHa mo ClIenieHHOMY
Hac/e/loBaHUIO reHOB. HapylieHue crjeryieHUsi TeHOB B pe3yJ/ibTaTe KpOCCUHIOBepa.

XpOMOCOMHasi TeOpUs HaC/IeICTBEHHOCTU. ['eHeTHUeCKre KapThl.



I'eneTyka mmosa. XpoMOCOMHOE ornpeziesieHue 1oJsia. AyTOCOMBI U TIOJIOBbIE XPOMOCOMBI.
['omorameTHble U rereporameTHble opraHu3Mbl. HacsiefoBaHve INPU3HAKOB, CLIEIUIEHHBIX C
TI0JIOM.

W3meHunBOCTb. BHbl M3MeHUMBOCTU: HeHac/le[CTBeHHas U Hac/e[CTBeHHas. Posb
cpeibl B HeHac/e[CTBEHHOW W3MEHUMBOCTH. XapaKTepUCTHKa MOAU(MUKaIL[MOHHOU
M3MEeHUMBOCTU. BapuallMoHHbIM psifi U BapuallMOHHasi KpuBasi. Hopma peakiyy mnpu3HaKa.
KosvuecTBeHHble UM KaueCTBeHHble TIPU3HAKM M UX HoOpMa peakuuud. CBOWMCTBa
MOAU(UKAIIMOHHOM U3MEHUHNBOCTH.

HacnencrtBeHHas, WM TeHOTUIMUYeCKas,  W3MeHUMBOCTb.  KomOuHaTHBHast
M3MEeHUHBOCTb. Melio3 W MOJI0BOM TpoIjecC — OCHOBAa KOMOWHATWBHON HW3MEHUHBOCTH.
MyTaloHHas U3MeHYMBOCTb. Knaccrdukaiiys MyTaliyii: reHHbIe, XpOMOCOMHEIe, TeHOMHBbIE.
YacTtora ¥ MpUYMHBI MyTaluii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTUYECKUX DSIOB B
Hac/ecTBeHHOM n3MeHunBocTH H. V1. BaBuiosa.

BresiiepHas Hac/ieJCTBEHHOCTb Y U3MEHUYUBOCTb.

lenetrika uenoBeka. Kapuotun uenoBeka. OCHOBHblE MeTOZbl F€HETHKU YesOBeKa:
reHeajioTHYecKuid, OM3HEL[OBBIH, I[UTOr€HEeTHUECKUH, OMOXUMHUUYECKUH, MOJIeKY/ISIPHO-
reHeTnueckuii. CoBpeMeHHOe OIpeJiefieHde TeHOTHWIA: MOJHOTeHOMHOe CeKBEeHUpPOBaHUe,
TeHOTHUITUPOBaHKe, B TOM uucie ¢ rnoMompto T111P-anamm3a. HacencTBeHHbIe 3a00/1eBaHus
yesloBeKa: TeHHble 0osie3HH, 0OMe3HM C HaCAeJCTBEHHOH TIPe/IpPacIiooyKeHHOCTHIO,
XpOMOCOMHBIe Oosie3HH. ComaThueckre W TeHepaTWBHbie MyTauyu. CTBOJIOBbIE KIIETKH.
[TpuHLUIBI 3[0pOBOTO 00pa3a >KU3HH, AUATHOCTUKU, TTPOMUIAKTAKY U JIEUeHUS TeHeTHUeCKUX
Oone3Hell. MeauKO-reHeTHUECKOe KOHCY/IbTUPOBaHWe. 3HaueHWe MeJWUI[UHCKOW TeHeTHKU B
TIpeIOTBPALL[eHNH U JIeYeHUH TeHeTUYeCKUX 3a00ieBaH1i uesioBeKa.

JleMoHCTpanum:

[Moptpetsi: I'. Mengens, T. Mopran, I'. e ®@pus, C. C. YetBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabsuipl 1 cxembl: « MOHOTMOPHHOE CKPEI[UBAHKE U ero [IUTOreHeTUYeCKasi OCHOBa»,
«3aKOH paclleryileHUsi U ero LMTOreHeThueckass OCHOBa», «3aKOH UMCTOTBI TameT»,
«IurnbpusHOe CKpelyBaHue», «L[uTomornueckrie 0OCHOBBI JUTUOPUZHOTO CKPEIUBaHUSI»,
«Meiio3», «B3aumopeiicTBue asenbHbIX TeHOB», «['eHeTMueckWe KapThl pacTeHUH,
JKMBOTHBIX U uesioBeKa», «I'eHeTHKa 1o/a», «3aKOHOMePHOCTU Hac/e/l0BaHUsl, CLeT/IEHHOTO
c T1TionoM», «KapuoTumbl uesoBeKa U OKMBOTHBIX», «BuUAbl  U3MEHUHMBOCTH»,
«MoaudukaioHHas U3MeHUMBOCTb», «HacnenoBanue pesyc-dakropa», «['eHeTHKa rpyrmm
KpOBW», «MyTalMOHHasi U3MEHUUBOCTb».

OO6opygoBaHue: MojeMU-aruIMKalud «MoHOruOpUAHOe CKpelljuBaHue», «HeronHoe
JIOMHUHUPOBaHUe», «IurnbpusHoe ckpeljuBaHUe», «IlepeKpECT XpPOMOCOM», MUKDPOCKOM U
MUKpoTpenapar «/{po3odusia» (HopMa, MyTari GOpMbI KPbI/TbeB U OKPAaCKH Teja), Tepbapuii
«["'opox moceBHOW».

JIaGopaTopHble M MpaKTHYecKHe padoThI:

JlabopatopHasi pabora Ne 5. «M3yyeHue pe3yabTaTOB MOHOTHOPHUAHOTO U
JUTHOPUIHOTO CKPEIMBaHUs Y 1P030(hH/IbI Ha TOTOBBIX MUKPOIIPeraparax».

JlabopatopHasi pabora Ne 6. «/3yueHne MoOAUDUKAIIMOHHON W3MEHUHMBOCTH,
MOCTPOEHKEe BapUALIMOHHOTO PsiZia U BapUALIMOHHOW KPHBOM».



JlaboparopHass pabora Ne 7. «AHamM3 MyTauuid y [Apo30(uibl Ha TOTOBBIX
MUKpOIIperapaTax».

[MTpakTrueckas pabota Ne 2. «CocTaByieHre ¥ aHa M3 POJOC/IOBHBIX Ue/lOBeKay.

Tema 7. CeneKiusi opranu3MoB. OCHOBBI OMOTeXHO/IOTHH.

Ceslekjusl Kak HaykKa M IpoLecc. 3apoKieHue CejleKLUU U JoMeCTUKaLus. YueHnve H.
WM. BaBuioBa 0 1jeHTpaxX MPOMCXOKAEHUSI U MHOroo0Opa3usi Ky/IbTypHBIX pacTeHui. LeHTpbl
TIPOUCXOXKeHUS JOMALHUX )XUBOTHBIX. COPT, IIOPO/A, LLITaMM.

CoBpeMeHHbIe METO/bI ceneKLui. MacCoBbId U MHAVUBUYATbHBINA OTOOPBI B CeeKIUN
pacTeHMid U >KUBOTHBIX. OlleHKa 3KcTepbepa. baM3KOpoJCTBEHHOe CKpellWBaHUe —
uHOpuAnHT. YucTast muHMs. CKpelyBaHue YUCThIX TUHUM. ['eTepo3uc, umm rubpuHas cuma.
HepoactBeHHOe cKpeluBaHWe — ayTOpuauHr. OTAanéHHas THOpUAM3alUs U e€ YCIexu.
WckyccTBeHHBIM MyTareHe3 ¥ IoJjlydyeHue TMOJUIVIONZAOB. [loCTKeHNs CesleKLMY pacTeHuH,
JKABOTHBIX U MUKPOOPTraHW3MOB.

buoTrexHo/iOTMS Kak OTpac/ib MPOU3BOACTBA. ['eHHasi MH)XeHepHusi. JTarbl CO3aHus
pekombuHanTHOM [THK u TpaHcreHHbIX opraHu3MoB. KierouHass mHXeHepusi. KieTouHbie
KYJIbTYPBI. MUuKpOoK/IOHa/IbHOE pasMHOKeHue pacTeHuH. KnonupoBanue
BBICOKOTIPOJYKTUBHBIX CE/IbCKOXO035IICTBEHHBIX OPraHM3MOB. JKOJIOTUYECKHEe M 3TUYecKue
ripo6sieMbl. 'MO — reHeTHUYeCKH MOAUMHUIIMPOBAaHHbIE OPTaHU3MbI.

JeMoHCTpanuu:

[Toptpetsr: H. Y. BaBuios, 1. B. Muuypus, I'. [l. Kaprieuenko, M. @. I1BaHOB.

Tabnuibl ¥ cxembl: KapTta «L[eHTphI TIPOMCXOXKAEHHSI 1 MHOT000pa3susi Ky/JbTYPHBIX
pacteHuii», «llopofpl JOMAalIHUX >KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHUIl»,
«OrpanénHas rubpuauszanus», «PaboTel akasemuka M. @. VBaHoBa», «Ilomuruionaus»,
«O0BeKTbI OMOTEXHOIOTHI», «K/IeTOUHBIe KY/IbTYPhI M KJIOHUPOBaHUe», « KOHCTpyupoBaHue
Y TIePeHOC FeHOB, XPOMOCOM».

O6opyioBaHMe: MYJISDKU TIIOJIOB U KOPHEIJIOJOB AUKUX (JOPM U KYJbTYPHBIX COPTOB
pacteHuii, repbapuii «CebCKOXO035IICTBEHHBIE PACTEHUSI».

JIabopaTopHbIe U MPaKTHYECKHe PaboThI:

IKckypcusi «OCHOBHbIE METO/bl U IOCTU)KEHUS Ce/leKLIMA PAaCTeHUH U )KUBOTHBIX (Ha
CeJIeKLIMOHHYI0 CTaHLUIO, MJIeMeHHYI0 ¢epMy, COPTOUCTIBITAaTe/IbHBIM yUacTOK, B TEI/IMUHOE
X035 CTBO, 7ab0paTOpPHIO arpOyHUBEPCUTETA UM HAYYHOTO LIeHTPa)».

11 K/ITACC

Tema 1. DBo/IIOI{HOHHAA 0MO/IOTHSA.

[TpeanochinKA BO3HUKHOBEHUST 3BO/TFOLIMOHHOM TeOpHU. DBOJIOL[MOHHAsI Teopusi 1 eé
MecTo B Ouosioruu. BivisiHe 3BOTIOIIMOHHON TeOPUH Ha pa3BUTHe OHMOJIOTUY U IPYTUX HayK.

CBu/jleTe/IbCTBA 3BOJIIOLMU. [laeoHTOMOrMYeCKue: MOoC/ie/l0BaTeIbHOCTh MOSIB/IEHUS
BU/IOB B TaJIleOHTOJIOTMYECKON JIeTONMCH, TiepexofHble (opMbl. buoreorpaduueckue:
CXO/CTBO U pa3nuuue (ayH U (Hjiop MaTepUKOB U OCTPOBOB.

OMOpHOIOruUecKue: CXO/CTBAa U Pa3/inuvs SMOPUOHOB Pa3HBIX BU/IOB MTO3BOHOUHBIX.
CpaBHUTE/IbHO-aHaTOMUYeCKHe: TOMOJIOTUYHbIe, aHa/JIOTUUHbIe, PyAUMEHTapHble OpraHbI,
aTaBU3MbI. MOJEKY/IIPHO-OMOXMMHUECKHUe: CXOJACTBO MeXaHW3MOB HAC/eACTBEHHOCTH U
OCHOBHBIX MeTabo/MUeCKHX MyTel y BCeX OpraHu3MOB.



JBosoLoHHas Teopusi Y. JlapBuHa. [lpeArnocblIkKi BO3HWKHOBEHMSI JapBHHU3MA.
[BwKyiype CWibl SBOMIOLMKA BUJOB 1O [lapBuHY (KM30BITOUHOE pa3sMHOXeHHe TIpU
OrPaHUYEeHHOCTH PeCypCOB, HeorpeZie/iéHHasi W3MEHUMBOCTb, OOpbOa 3a CyllecTBOBaHUe,
€CTeCTBeHHbIN 0TOOP).

CuHTteTtnueckas Teopus 3BosoLuu (CTO) 1 eé 0CHOBHBIE T0JIOXKEHUS.

Mukpossomtonus. [Tonynanms Kak eIrHALIA BUA U SBOFOLIMHA.

[Bwxkyiye cunbl (hakTophl) 3BOJIOLMU BU/IOB B MIPHMpOZe. MyTalMOHHBIN NpoLiecc U
KOMOMHATHBHAsT W3MEHUMBOCTh. [lOMy/sil{MOHHBIE BOJHBI W Jpeid reHoB. M3omsauus u
MUTpaLusl.

EcTecTBeHHBIN 0TOOpP — Hampap/sOLU (aKTop 3BoJOLUHA. DOPMBI €CTeCTBEHHOTO
orbopa.

[IpucriocobieHHOCTb ~ OpPraHM3MOB ~ KakK  pe3y/ibTaT  9BO/OLMU.  [Iprmepbl
nipucriocobieHnid y opranu3MoB. ApoMopdo3bl ¥ UAN0aAarTalyu.

Bung u BugooOpa3oBanve. Kpurepun Buga. OcHoBHbIE (OpPMBI BHA00Opa30BaHUS:
reorpauueckoe, 5K0J0rMueckoe.

MakposBomorus. @opMbl 3BoJOLUM: (pUeTHYecKasl, AMBepreHTHas, KOHBepreHTHasl,
napasuiesibHasi. HeobpaTMoCThb 3BOJIOLUN.

[Ipoucxoxxpmenne OT  HecClleLlMa/JM3UMPOBaHHBIX  TpeAkoB.  IIporpeccupyromas
cnenyanvsauys. AflanTyrBHas pajyaLysl.

JleMoOHCTpaLum:

[Moprpetsi: K. Jlunnuei, XK. b. Jlamapk, Y. lapsuH, B. O. KoBanesckuii, K. M. Bap, 3.
['ekkesns, @. Mromep, A. H. CeBepLioB.

Tabmupl ¥ cxembl: «Pa3BUTHE OpPraHMYeCKOrOo MHpa Ha 3emie», «3apOoJbIlin
MO3BOHOUHBIX JKUBOTHBIX», «ApXeonTepukc», «®Popmbl 0OpbOBI 3a CyIIECTBOBAHHE,
«EctecTBenHbIt  0TOOpP», «MHOroobpasue COPTOB pacTeHUi», «MHoroobpasue TOpo/,
JKUBOTHBIX», «ITonynsanum», «MyTanuoHHas U3MEHUUBOCTbY, «ApomMopdo3bi»,
«anoaganraimmy», «O0Ijas AereHeparus», «IBWKYIIHe CUIbI 3BOMIOLUN», «KapTa-cxema
MapipyTa myternectBust U. [TapeuHa», «bopb0a 3a cymectBoBanue», «I[IpucrnocobieHHOCTb
opraHusMoB», «['eorpaduueckoe Bii000pa3oBaHue», « DKOJIOTHYECKOe BU000pa30BaHKe».

Ob6opyioBaHMe: KOJUIEKIMSI HACEKOMBIX C Pa3/IMYHBIMU TUTIAMH OKPACcKH, Habop TUI0/I0B
U ceMsiH, KosiieKuusi «[IpvMepbl 3alUTHBIX TPUCIIOCOD/SeHUI Y >KUBOTHBIX», MO/IeJb
«OCHOBHBIe HaripaB/ieHUsI 3BOIOLMW», 00bEMHasi Mojenb «CTpoeHHe T'OJIOBHOTO MO3ra
MO3BOHOYHBIX».

Buoreorpaduyeckas kapta Mupa, KoJuleKiusi «@DOopMbl COXPAaHHOCTU HCKOMAeMbIX
JKMBOTHBIX U paCTeHU», MOZe/ib anriukaius «[lepekpéct XxpoMoCcoM», Bla>KHbIe TIperiapaThbl
«Pa3Butue Hacekomoro», «Pa3BuTue JSTYyLIKW», MUKporpenapar «/lpo3odwuna» (HopMa,
MyTaLuu (OpMbI KPbLTLEB U OKPACKH TeJia).

JIabopaTopHbIe H MPAaKTHYeCKHe PaboThI:

JIabopatopHasi pabota Ne 1. «CpaBHeHUe BU/IOB 110 MOP(}0/IOTHUECKOMY KPUTEPUIO».

JlabopatopHasi pabora Ne 2. «OmmcaHue TpUCIIOCOOSEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapakTepay».

Tema 2. Bo3HHKHOBeHHe U pa3BUTHe )XM3HU Ha 3eMJie.

[ oHayuHble TIpe/icTaB/IeHUs O 3apOXKAeHUU KU3HU. HayuHble rurore3sl BOSHUKHOBEHUS
JKU3HU Ha 3emsie: abuoreHe3 U TNaHCIepMus. XuMHUueckasi 3BOMOLYsl. AGUOTeHHbIN CUHTe3



OpraHUUEeCKHWX BeL[eCTB U3 HeOopraHW4eCKUX. OKCIepUMeHTalbHOe TOATBepKeHUe
XUMHUeCKOH 3Bosmonny. HauasibHble 3Tarsl buonoruueckoi sposonyu. ['unore3a PHK-mupa.
dopmupoBaHre MeMOpPaHHBIX CTPYKTYP M BO3HHMKHOBEHHE TIPOTOKJIETKU. I1epBble KIeTKU U
UX 3BoJtOLMs1. @POPMHUpOBaHNE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

Pa3Butre >ku3HM Ha 3emse 1O 3paM U TiepuojaM. Katapxel. Apxelickas u
riporepo3oiickass 3pbl. I[laneo3olickasg 3pa ¥ eé Tepuofbl: KeMOPUMCKHUM, OpOBUKCKHH,
CWIYPUKWCKUH, eBOHCKUM, KAMEHHOYTOJIbHBIM, TePMCKHM.

Mes3o0301CKast 3pa ¥ eé repuojbl: TPUACOBBIN, FOPCKUM, MEJIOBOU.

KaitHo30liCKast 3pa U eé repro/ibl: MajleoreHOBbIN, HeOreHOBBIM, AHTPOIIOTeHOBBIM.

XapakTepycTUKa K/MMaTa 1 reoiornueckrx rpoieccoB. OCHOBHbIE 3Tarlbl 9BOIHOLUN
PaCTUTENBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUi U >KUBOTHBIX. [losiBneHue,
pacliBeT ¥ BEIMMPaHHe TPYIII KUBbIX OPTaHU3MOB.

CucremMa OpraHuyeckoro Mupa Kak OTpakeHue 3BomoLuU. OCHOBHbIE
CcUCTeMaTHuecKue TPyIIbl OPraHu3MOB.

OBO/MIOLMS  YesioBeKa. AHTPOMNOJIOTMSl Kak Hayka. Pa3BuTuhe mnpejcTaB/ieHUM O
MIPOMCXOXKJEHWU uYesioBeKa. MeToAbl M3ydyeHHsi aHTporioreHe3a. CXOJCTBa M pa3/nuus
yesioBeKa M >)KUBOTHBIX. CHCTeMaThuecKoe MosioKeHre yesioBekKa.

[wkyique cunbl ((axkTopel) aHTporioreHe3a. HacsieqcTBeHHasi M3MEHUMBOCTb U
ecTeCcTBeHHbIM 0TOOp. OOIecTBeHHbI 00pa3 >KW3HH, W3rOTOBJEHHWE OpYJUM Tpy/a,
MBILLIEHUE, Deyb.

OcHOBHbIE CTaJUM U BETBU 3BOJIIOLIUU Ue/lOBeKa: aBCTPA/IONUTeKU, YeroBeK yMesbli,
YenoBek mnpsMoxogsimui, YenoBek HeaHJepTanbckui, YesoBek pasymHbiid. Haxoaku
MCKOTIaeMbIX OCTaTKOB, BPeMs CyIleCTBOBaHUsI, 00/1aCTh pacripocTpaHeHust, 00bEM roJIOBHOTO
Mo3ra, 06pa3 >KU3HU, OPYHUSL.

Yenoseueckre packl. OCHOBHBIe OOJIbIIIME Pachl: €BPOTeOUHas (eBpa3uiicKasi), Herpo-
aBcTpajoujHasi (9KBaTOpHa/lbHasi), MOHIoOJIOUHasi (a3uaTCKO-aMepuKaHCKasi). YepTbl
NpUCIIocOb/IEHHOCTH TIpe/iCTaBUTe el uesloBeYeCKMX pac K YCJIOBUSIM CYLeCTBOBaHMS.
EnuHcTBO yenoBeyeckux pac. Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpy, Y. [JapsuH.

Tabmuubl U cxembl: «Bo3HukHOBeHrne Co/HeUHOM — cucteMbl», «Pa3Burtue
OpraHuueckoro Mupa», «PactuTenbHas KjieTka», «’KuBoTHasi KieTka», «I[IpokapuoTuueckas
K/leTKa», «CoBpeMeHHasi CCTeMa OpraHUueckoro Mupa», «CpaBHeHHe aHaTOMUYeCKUX 4epT
CTPOEHUS uesioBeKa U UesioBeKooOpa3HbIX 00e3bsiH», « OCHOBHBIE MECTa Iajie0HTOIOTMUeCKIX
HAxOJI0OK TIPeJIKOB COBPEMEHHOTO uesioBeKa», «[IpeBHelllne Jiogu», «peBHUe HOAN»,
«IlepBbIe coBpemeHHbIe HOAN», «HesioBeueckue pachi».

Ob6opypoBanue: Mysnsoku  «[IpoucxokzeHre dYenoBeKa» (OFOCTBI aBCTPasIOTIMTEKA,
MTUTeKaHTPOTIa, HeaHZiepTasiblja, KPOMaHbOHIIA), CIETTKY WK N300paykeHHst KaMeHHBIX OpYAui
1epBOOLITHOTO UesioBeKa (KaMHHU-YOIITepbl, pyousa, ckpeb/ia), reoOXpoHOIOTHYecKast Tab/uiia,
KoJ1eKLUs «PopMbl COXPAHHOCTH UCKOTIaeMbIX )KUBOTHBIX M paCTEHUI».

JIabopaTopHbIe H MPaKTUYECKHe PaboThI:

ITpakTrueckast pabota Ne 1. «/3ydeHue MCKOIaeMbIX OCTaTKOB PAaCTeHUH U )KUBOTHBIX
B KOJUIEKLIUSIX».



OKCKYypCHsi « DBOIOLMS OPraHMUeCcKoro Mupa Ha 3emsie» (B eCTeCTBEHHO-Hay4HbIN WU
KpaeBe/lueCKuii myseit).

Tema 3. OpraHusmbl 4 OKpYy’KawoLias cpeja.

OKonoruss Kak Hayka. 3aZjaud M pasfenbl 3KOoJ0rMu. MeTofpl 3KOIOrMYecKrx
WCCeJOBaHUM. DKO0J/IOTHYeCKOe MHPOBO33peHHEe COBPEMEHHOT0 UeioBeKa.

Cpenbl  oOMTaHMSI  OpPraHM3MOB: BOJHas, Ha3eMHO-BO3yIlHas, IIOYBEHHas,
BHYTPUOpPraHU3MeHHasl.

Okosnoruyeckre ¢paxktopsl. Knaccudukarus skonornuecknx pakTopoB: abHoTHUYeCKue,
OuoTUUeCKHe U aHTpoIoreHHbIe. JleliCTBUe SK0/IOTHYeCKUX (PAaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue (GakTOpbl: CBeT, TeMIlepaTypa, BA&KHOCTb. @DOTONMEpUOAN3M.
[TpucnocobeHyst OpraHU3MOB K IeHCTBHI0 abHOoTHUeCKUX (haKTOpoB. brosiornueckrie puTMal.

buotnueckre dakrtopel. Buapl OMOTMUECKMX B3aMMO/IEMCTBUI: KOHKYPEHILIHS,
XUL[HUUECTBO, CMMOMO03 ¥ ero popmbl. [Tapa3uTu3m, Koorepaiysi, MyTyaau3M, KOMMeHCaTu3M
(KBapTHpaHCTBO, HaX/JeOHUUECTBO). AMeHcCanmu3M, HeHTpanu3M. 3HaueHHe OHOTUUeCKHUX
B3aUMO/IEHICTBUH ZIJ1s1 CYIIIeCTBOBAHHUSI OPraHU3MOB B TIPUPOHBIX COODIIECTBAX.

OKOJIOTUUeCKUe XapaKTepUCTUKU Tony/siuud. OCHOBHbIE TIOKa3aTeaud TMOMYJISILUM:
YMC/IEHHOCTb, IUIOTHOCTb, POXKJaeMOCTb, CMEPTHOCTb, MPUPOCT, Murpayus. [IuHamuka
YMCJIEHHOCTH TOMYJIALUUA U e€ peryJisiLys.

JleMoHCTpanum:

[Moptpetsr: A. T'ym6ombaT, K. ®. Pysbe, 3. ['ekkeb.

Tabmuubl u  cxembl: Kapta «llpuposaHble 30HBI 3eman», «Cpenbl 00WTaHUS
OpraHusMoB», «®Portonepuoausm», «llonynsauun», «3aKOHOMEPHOCTU pOCTa YMC/AEHHOCTU
MOMYJISILIMY UH(PY30pUU-TyhenbKu», «IIulleBble Lenmu».

JIabopaTopHbIe H MPAaKTUUYECKHe PaboThI:

JTaboparopHast pabota Ne 3. «Mopdonornueckre 0co6€HHOCTH PaCTeHHM W3 pa3HbIX
MecT 0OUTaHUs».

JlaboparopHasi pabota Ne 4. «BiivsiHUe cBeTa Ha POCT U pa3BUTHe UePEeHKOB KOJeycay.

ITpaktuueckass pabora Ne 2. «[TogCyéT TIJIOTHOCTH TOMY/ISALMHA pa3HbIX BHIOB

pacTeHU».
Tema 4. Coo01iecTBa U 3K0/IOTHYECKHE CHCTEMbI.
CoobrmiectBo  opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOLIeHO3a: BH/IOBas,

MIPOCTpaHCTBeHHasi, Tpoduueckas (ruiieBast). Buabl-qoMmuHaHThl. CBsi3u B GHOL[eHO3e.

OKojornyeckre cructeMsbl (9KocucTteMmsl). [ToHsTHe 06 3KocucTeme W OHOTreoleHO3e.
@DyHKLMOHa/IbHble KOMIIOHEHTBI 3KOCUCTEMBI: IIPOAYLIeHTbI, KOHCYMEHTbl, peyL{eHThbI.
KpyroBopoT BelllecTB ¥ NMOTOK 3HEPruu B 3KOocucTeMe. Tpodurueckue (MUlleBble) yPOBHU
skocucTembl. [IuieBble e M ceTd. OCHOBHbIe TIOKa3aTe/au 3KOCHCTeMbl: Onomacca,
MPOAYKLMS. DKOJOTHYeCKHe MHAPaMH/bL MPOAYKLWH, UMCIeHHOCTH, Oromacchl. CBoOMCTBa
5KOCHUCTEM: yCTOMUMBOCTD, CaMOperysisiLys, passutue. CyKLeccus.

[IpuposHble 5KOCHCTEMBI. DKOCUCTEMbI 03€p M peK. DKOCMCTeMa XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOT O Jleca.

AHTpOTOTeHHbIe SKOCHUCTeMBI. ATPO3KOCUCTeMBI. ¥ pOo3KocucTembl. broornyeckoe u
XO035IICTBEHHOe 3HaueHue arpo3KocucTeM U ypOoIKOCHCTEM.

BuopasHoobpasue  kak  ¢akTop  ycToluuMBOoCcTM  3KocucteM.  CoxpaHeHue
Griosioruueckoro pasHoobpasust Ha 3emie.



Yuenune B. U. BepHajckoro o 6uocdepe. I'paHuiIbl, COCTaB U CTPYKTypa OMocdepsbl.
JKuoe BelrjectBo u ero ¢yHKIMHA. OcobeHHOCTH GHOChephl Kak T/106ambHONM 3KOCHCTEMBI.
[TuHaMuyeckoe paBHOBecHe U oOpaTHasi CBsi3b B Ouocdepe.

KpyroBopoTh! BellleCTB ¥ OMOTeOXMMHYeCKHe LMK/IbI 371eMeHTOB (yrjiepoja, a3ora).
3oHanbHOCTE 6Uochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3eman. AHTpOTNOreHHble U3MeHeHUsi B Ouocdepe.
I'nobanbHbIe 5KOMOTHYeCcKue MpobIeMsl.

CocyiecTBoBaHHe TIPUPOABI U uesioBedecTBa. CoxpaHeHHe Ovopa3HOOOpasusi Kak
ocHOBa ycToiuuBocTh Ouochepbl. OCHOBa pal[MOHATBLHOTO YIIPABJeHUs TMPUPOJHBIMU
pecypcamu ¥ UX UCIO/b30BaHue. JJocTykeHust OMOIOTHY U OXPaHa TPUPO/IbI.

JleMoHCTpanum:

[Toprpetsr: A. [Ixx. Tenciuy, B. H. Cykaués, B. V1. BepHagckui.

Tabmumiibl 1 cxeMbl: «IluireBble 1jer», « BUOL[EHO3: COCTAaB U CTPYKTYpa», «IIpupoiHbIe
coo0OmecTBa», «llemu muTaHUs», «DKOJOrMUueckas IUpamuja», «buocdhepa u uenoBek»,
«DKOCUCTEMA IIHMPOKOJIMCTBEHHOTO Jieca», «3JKOCHUCTeMa XBOMHOTO Jieca», «buorieHos
BO/I0éMa», «ArpoLeH03», «lIpumMepHble aHTPOMOreHHble BO3JEMCTBUS Ha TMPUPOAY»,
«BakHelile UCTOYHUKM 3arpsi3HEHUsT BO3[lyXa M TPYHTOBBLIX BOJ», «[louBa — BakHelIlas
cocraB/sioiias Ouocdepbl», «®DakTOpbl Aerpajaldyd TouB», «[IapHUKOBBIA 3ddeKT»,
«®DaKTOpbl paIMOAKTUBHOTO 3arpsisHeHusi Ouocdepw», «OOmIas cTpykrypa Ouocdepbi»,
«Pacnpoctpanenue xusHM B Ouochepe», «O30HOBBIH 3KpaH Ouochepwl», «KpyroBopoT
yriepoja B buocdepe», «KpyroBopoT a3oTa B IPUPO/Je».

O6opyzioBaHue:  MOje/ib-aNIuIMKalusg ~ «TunuuHble  OWOIIeHO3bI»,  repbapuit
«PactutenbHble  cooOiriecTBa», KOJ/UIEKIMM — «bBuolleHO3», «BpeguTeny  BaKHEHIIMX
Ce/TbCKOXO3SIUCTBEHHBIX KYJ/IbTYpP», Tepbapyu¥ U KOJUIEKI[UM pacTeHUd W JKMBOTHBIX,
MpUHA//IeXKalie K pa3HbIM SKOJOTMUYeCKUM TpyMnaM ofHoro Buja, KpacHas KHWra
Poccutickoit @esepaiiyu, W300pa>keHUs1 OXpaHsIeMbIX BH/IOB PaCTeHUH W JKUBOTHBIX.



I[NNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEI T10 BMOJIOI'MN HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHNA

Cormacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ysibTaTaM OCBOEHUsI
oOyyaroIMIcs IporpamMm cpeZiHero obiero o6pa3oBaHusi: TMYHOCTHBIM, MeTarpeiMeTHbIM
Y TIpe/IMeTHbIM.

JINUHOCTHBIE PE3YJ/IbTATDBI

B CcTpyKType JIMUHOCTHBIX pe3y/bTaTOB OCBOeHHs Tpeamera «buosiorusi» BbigeneHbl
CJIeAyIONIe COCTABJISAIONIME: OCO3HAaHWe OOyuaroIMMHCS POCCHUHCKOM TpakJaHCKOH
UIEHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/TIBHOCTH U CaMOOTIPe/ie/IeHHUIO,
Ha/lMurie MOTUBALMK K 0OyueHWIO OWOJIOTHH, LiesieHarpaB/ieHHOe pa3BUTHEe BHYTPEHHUX
yOexx1eHH i TMYHOCTU Ha OCHOBE KJTFOUeBbIX [IeHHOCTeH 1 MCTOPUYEeCKUX TPAJULIVA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIMXCs PYKOBOJCTBOBAThCS B
CBOeH JesTeIbHOCTH IIeHHOCTHO-CMBIC/IOBBIMUA ~ YCTaHOBKaMH, TIPUCYIIIMMHA — CHCTEMeE
Ouosiornyeckoro o0Opa3oBaHMs, HaIWuyMe SKOJIOTHYeCKOTO TPaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb 11eJTU U CTPOUTH >KM3HEHHbIE T/IaHbl.

JINUHOCTHBIE pe3yJ/bTaThl OCBOEHHs TIpe/iMeTa «BHOMOrHs» JOCTUTAIOTCS B €IUHCTBE
yueOHOM 1 BOCITUTATe/TbHOM [IeSITe/TbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKY/IbTYPHBIMU, UCTOPUYECKUMH U IyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TIPUHSITHIMUA
B 0011[ecTBe MpaBWIaMU U HOPMaMH TIOBeJIeHUsI U CITIOCOOCTBYHOT MpOoLieccaM CaMOTIO3HaHMS,
CaMOBOCITUTaHMSI U CaMOPa3BUTHSI, Pa3BUTHsI BHYTPEHHEH MO3UIMU TMUHOCTH, MaTPUOTU3Ma,
YBa)KE€HHsI K 3aKOHY U TPaBOMOPS/IKY, UeJIOBEKY TPyZA U CTapIlIeMy MOKOJIEHHI0, B3aUMHOI0
yBa)KeHHs, Oepe)KHOro OTHOLIeHWs K KYyJbTYPDHOMY HacjAe[ul0 W  TPaULUAsIM
MHOTOHALMOHaMbHOTr0 Hapoza Poccuiickoit defepariyu, Mpyupoje U OKpy»Katolleil cpefie.

JINUHOCTHBIE pe3y/ibTaThl OCBOEHHUs yueOHOro ripegMeTra «BUOOTHs» IOJDKHBI
OTpa)kaThb TOTOBHOCTb M CIOCOOHOCTh 00YUYarolUXCsl pyKOBO/ICTBOBATLCSI CPOPMUPOBAHHOM
BHYTPeHHel TO03Uul[Meil JIMYHOCTH, CUCTEMOM LIeHHOCTHBIX OpUeHTalui, TMO3UTUBHbBIX
BHYTPEHHUX YyOeXIeHW, COOTBETCTBYIOIIUX TPAJWIMOHHBIM IIeHHOCTSM POCCHHCKOTO
00111eCTBa, pacIIMPeHHE )KU3HEHHOTO OMbITa U OMbITA [IeSITeIbHOCTH B TIPOLIECCe peanu3aliii
OCHOBHBIX HarpaB/IeHUH BOCIIMTATEIbLHOM JIeITe/TIbHOCTH, B TOM UHC/IE B UACTH:

1) rpaXk/JaHCKOr0 BOCITUTAHMA:

Cc(OPMHUPOBAHHOCTh TPAKJAHCKON TIO3UIUM O0yYalol[erocss Kak aKTHBHOTO |
OTBETCTBEHHOTO UjieHa POCCHUHCKOT0 00IIecTBa;

0CO3HAaHWE CBOUX KOHCTHUTYI[MOHHBIX TIpaB W 00s3aHHOCTEH, yBa)KeHHWe 3aKOHa M
MIPaBOTIOPSIZIKA;

TOTOBHOCTb K COBMECTHOW TBODUYECKOW [IeSITeJTbHOCTH TIPM CO3JaHUU  yueOHBIX
MPOEKTOB, pEIleHWHd YyueOHBIX W [103HABaTebHBIX 3a/jau, BBIMOJHEHUM OHOIOrMUECKUX
9KCTIepUMEHTOB;

CIIOCOOHOCTE  OTIPeJIeNIATE COOCTBEHHYIO TIO3WIMIO TI0 OTHOIIEHUI0 K SIBJIEHUSM
COBPEMEHHOU YKU3HU U 00BSICHATH €€;



yMeHHe YUMUTbIBaTb B CBOUX [IeHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMO/IENICTBUS JItOJel C pasHbIMU yOexJeHUsIMU, KYJIbTypHbIMH L[€HHOCTSIMU U
COLIMaTbHBIM TI0J/I0’KEeHHEeM;

TOTOBHOCTb K COTPYJHHUUECTBY B TIPOIIeCCE COBMECTHOTO BBIIOJHEHHS Y4YeOHBIX,
MO3HaBaTe/NbHbIX U MCC/e[0BaTeNbCKUX 3a7lau, yBa)KUTEIbHOTO OTHOLLEHUSI K MHEHUIO
OTIIOHEHTOB TIPU 00CY KI€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COZIeP>KaHMUS;

TOTOBHOCTb K T'YMaHWUTapPHOMN U BOJIOHTEPCKOU J1esiTe/IbHOCTH;

2) IaTpMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpPMHPOBAaHHOCTb  POCCUWCKOW TPaKJAaHCKOW MAEHTUUHOCTH, T1aTPUOTU3MAa,
yBa)keHHsI K CBOeMYy HapoOjly, UyBCTBa OTBETCTBEHHOCTHU Mepes; PoauHOMN, ropocTy 3a CBOM
Kpaii, cBoto PoauHy, CBOM SI3bIK U KYJIBTYPY, TPOIIIOe U HACTOsII[ee MHOTOHALIMOHA/ILHOTO
Hapoza Poccuy;

L[EHHOCTHOE OTHOLIeHWe K TMPUPOAHOMY HaC/leJul0 M TaMSITHUKaM T[PUPOJbI,
JOCTIKeHUsIM Poccru B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSX, TPY/IE;

CMOCOOHOCThL OLIeHWBATh BKJIAZl POCCUMCKUX YUuéHBIX B CTaHOBJIEHWe U DPa3BUTHE
O10JIOTHH, TOHUMAaHKSI 3HaueHUst OMOJIOTMU B TIO3HAHUM 3aKOHOB MTPUPO/IbI, B KM3HH YeI0BeKa
Y COBpPEMEHHOr0 00I1[eCTBa;

uzeliHasi yOe)KOEHHOCTb, TOTOBHOCTb K CIOyXeHHIO U 3ammre OTeuecTsa,
OTBETCTBEHHOCTh 3a ero Cys0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

0CO3HaHKe JIyXOBHBIX LIeHHOCTel POCCUICKOT0 Hapo/a;

chOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUYECKOTO0 TTOBe/IeHMUS;

CMOCOOHOCTH OLIeHWBATh CUTYALIUIO ¥ TIPUHUMATh OCO3HaHHbIE PellieHus, OpUEHTUPYSICh
Ha MopaJIbHO-HPaBCTBEHHbIE HOPMbI U LIeHHOCTH;

0CO3HaHMe JITMYHOTO BKJ/IaJ]a B TIOCTPOEHHE YCTOMUUBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIIIeHWe K CBOMM DOJUTENsM, CO3[jaHUI0 CeMbA Ha OCHOBE
0CO3HAHHOTO TIPUHSTUS 1[eHHOCTel ceMelHOM KU3HU B COOTBETCTBUH C TPAJUIUSIMU HapO/OB
Poccuy;

4) 3cTeTUYeCcKOro BOCIIMTAaHUSA:

3CTETHUUECKOe OTHOIIIEHHWEe K MUPY, BK/TFOUasi 3CTETUKY ObITa, HAYUHOT'O ¥ TEXHUYECKOTO
TBOPUECTBA, CIIOPTa, TPY/ia, 00II[eCTBeHHBIX OTHOIIIEHHH;

MOHUMaHKe SMOLIMOHAILHOTO BO3ZeMCTBUS )KUBOM MPUPO/BI U €€ 11eHHOCTH;

TFOTOBHOCTb K CAMOBBLIPa)KEHUIO B Pa3HbIX BU/aX MCKYCCTBA, CTpeM/ieHUe TPOSB/ISATh
KauecTBa TBOPYECKOW JIMUHOCTH;

5) ¢usnueckoro BocnuTaHHWs, (OPMHUPOBAHUS KY/JbTYPbl 3J0POBbS H
MOI[HOHA/IBHOTO 0/1arono/yums:

TTIOHMMaHWe U peau3aliyisi 370poBoro u be3ormacHoro obpasa »Ku3Hu (37J0pOBOe IMUTaHHUE,
co0JTr0/IeHre TUTMeHNYeCKUX TTPaBU/T U HOPM, cOa/laHCUPOBAHHBIN PEXKUM 3aHATHHN U OTABIXa,
perysspHasi (u3nuecKass aKTMBHOCTb), Oepe>KHOTO, OTBETCTBEHHOTO UM KOMIIETEHTHOTO
OTHOLIIEHUS K COOCTBEHHOMY (PM3HUUeCKOMY U ICUXUYeCKOMY 3/]0POBbIO;

MOHMMaHWe [IeHHOCTH TIPaBWI WHIWBHU/YaJbHOTO W KOJIJIEKTUBHOTO 0€301acHOTO
MOBe/IeHUsI B CUTYaLIUsIX, YTPOXKAIOIMX 37J0POBbIO U JKU3HU JTHO/Iel;

0CO3HaHUe TIOCTeJCTBUM U HENPUATHSI BPeAHbIX TPUBbIUEK (yroTpeOsieHust aaKoroJis,
HapKOTHKOB, KypeHUS);



6) TPy/A0BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/ly, OCO3HaHHe L[eHHOCTU MacTepCTBa, TPY/[0/t00ue;

TOTOBHOCTb K AKTHUBHOW  /IeITE/IbLHOCTH  TEXHOJIOTUYECKOH U COI[Ha/IbHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTh UHULIUUPOBATh, MJIAHUPOBATh U CAMOCTOSITE/TEHO BBITIO/THSTh
TaKyH JesiTeJIbHOCTh;

HMHTepeC K pa3/nuHbIM chepaM rpodeccruoHa/lbHON [1esaTe/TbHOCTH, YyMeHHe COBepIlaTh
0CO3HaHHBIN BEIOOD Oy yIiel MpodeCcCHu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TI/IaHbl;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO ¥ caMO0Opa30BaHMIO Ha MPOTSKEHUH BCer
JKU3HH;

7) 3KO/IOrMYeCKOro BOCITUTAHMA:

9KOJIOTMUECKHU TIie/iecoo0pa3Hoe OTHOIIeHWe K TPUPOJie KaK WCTOUHHKY >KU3HU Ha
3emie, OCHOBe eé CyIIleCTBOBaHMSI;

TIOBBIIIIEHHE YPOBHS KOJIOTMUeCKOW Ky/IbTyphl: TIPUOOpeTeHHe OIbiTa IJIaHUPOBAHUS
TIOCTYTIKOB M OL[eHKH WX BO3MO>KHBIX ITOC/IeICTBUH /I/1s1 OKPY KAIOIL[el Cpejibl;

0CO3HaHMe TJ100a/IbHOT'0 XapaKTepa SK0JI0THYeCKUX MPo0/IeM U MyTel UX pelleHus;

CIOCOOHOCTh MCIT0/Ib30BaTh MPHOOpeTaeMble TPU HM3yYeHUH OWONOTUM 3HAHUS M
yMeHUsl TIpU pellleHUH TMpobsieM, CBsI3aHHBIX C paljOHa/TbHBIM TTPUPOJOII0/IE30BaHUEM
(cobromeHyie TipaBuIT TIOBeJIeHUsI B TIPUPO/Ie, HallpaB/IeHHbIX Ha COXpPaHeHWe paBHOBECHUS B
9KOCHCTEMax, OXpaHy BU/OB, IKOCHUCTeM, Ouocdepnl);

AaKTUBHOE HEMpUATHE JeMCTBUH, MPUHOCSIINX BPeJ OKPY)Katolllel TpHUPOHON cpejie,
yMeHHe TIPOTHO3UPOBATh Heb/1aronpusiTHbIe 9KO0JIOTHUECKHe TIOC/IeICTBUSI
rpeAipUHUMaeMbIX JIeMCTBUN U TIpe0TBpalliaTh UX;

Ha/JIMule pa3BUTOrO SKOJIOTHUECKOTO MBIILJIEHHs], SKOJIOTUUECKON KYJ/bTYpbI, OIbITa
JIeITeJTbHOCTH  9KOJIOTMUECKOW HArpaB/IeHHOCTH, YMEHHUS PYKOBO/JCTBOBaTbCS HMH B
M03HaBaTe/IbHOM, KOMMYHUKATUBHOW W COI[MA/TLHOM TPAKTUKe, TOTOBHOCTH K YYaCTHIO B
MIPAaKTUUYeCKOH /IesTe/IbHOCTH SKOJIOTMUeCcKOor HarpaB/IeHHOCTH;

8) 1[eHHOCTH HAyYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTbL MHPOBO33PEHHSI, COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HayKM U OOI[eCTBEHHOW TIPAKTUKW, OCHOBAHHOTO Ha [uajiore KYJbTYp,
CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MeCTa B TIOJIUKY/IbTYPHOM MUPE;

COBEpIIEHCTBOBAHWE  SI3bIKOBOM M UMTATe/NbCKOW  KY/IbTYpbl Kak  CpeJCTBa
B3aUMO/IEHCTBHSI MEXTY JTFOIbMU U TTO3HAHUSI MUPa;

TOHUMaHWe CrelfuprKNU OUOJIOTUM KaK HayKH, OCO3HAHHUsS eé PO B (POPMUPOBAHUHU
pallMOHAILHOTO HAYYHOTO MBIIIEHUS, CO3[JaHUM  1[eJIOCTHOTO  TIpeJicTaBiieHus 00
OKpY>KaroIlleM MUpe KakK O eJHHCTBe MPUPO/IbI, UeJIOBeKa U 00I1IeCTBa, B TO3HAHWUM MPHUPOHBIX
3aKOHOMEPHOCTEH U pelleH|H TTpo0/ieM COXpaHeHUs PUPOJHOTO PABHOBECHST;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH /IJ1s1 COBDEMEHHOM 1IUBU/IU3Al[UH: 00ecIieueH st
HOBOT'O YPOBHSI Pa3BUTHS Me/IUI[UHBI, CO3/IaHHE TTePCIIEeKTUBHBIX OMOTEXHOIOT U, CIIOCOOHBIX
pellaTh pecypCcHbIe Po06/ieMbl Pa3BUTHSI UeJIOBEUECTBA, TOMCKA IMTyTel BbIX0/1a U3 I7100aIbHbIX
9KOJIOTMUeCKUX TpobsieM u obecrieueHUss Tiepexoja K YCTOWUMBOMY Da3BUTHUIO,
palMOHaTLHOMY UCIT0/Th30BAHHIO PUPO/THBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTaHZAPTOB
YKU3HU;



3aMHTEePeCOBaHHOCTh B MO/TyUeHUH OMOIOrMUecKrX 3HaHKH B LIe/IsIX TTOBbIIIeHUs 0011ei
KYJIbTYpbl, €CTeCTBEeHHO-HAay4YHOM TpaMOTHOCTH, KaK COCTaBHOW 4YacTh (yHKLMOHATbHOM
IPaMOTHOCTH 00yyJaroiuxcsi, GopMupyemMoi py u3yueHnd OUOJIOTHHY;

MOHMMaHHWe CYIITHOCTH METOZOB TI03HaHUS, WCTIO/b3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCTIO/B30BaTh T0JyuyaeMble 3HAHUSI /i aHaau3a U OOBsSCHEHUs SIBIeHUN
OKpY’Karolllero Mupa YU MPOUCXOJSIIUX B HEM H3MeHeHHH, yMeHHe [jelaTb 000CHOBaHHbIE
3aK/IFOUeHHsI Ha OCHOBE HAyUHBIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C IIeJIbI0 TIOJyUYeHUst
JIOCTOBEPHBIX BHIBO/IOB;

CTIIOCOOHOCTh CaMOCTOSITE/IbHO HCTIO/b30BaTh OMOOTWYecKre 3HaHWS AJIST pellieHUs
1po0JieM B peasibHbIX KU3HEHHBIX CUTYaLIUsX;

0CO3HaHMe [IeHHOCTH HayYHOMU /IesiTeJTbHOCTH, TOTOBHOCTB OCYILIECTB/ISITh POEKTHYIO U
HCCIIeIOBaTeTbCKYIO [1eITe/TbHOCTh MHAWUBU/YaIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HeIpephiBHOMY 00pa30BaHUI0 M CaMOOOpa30BaHUIO, K
AaKTUBHOMY TIOJyYeHHUI0 HOBBIX 3HAaHWMA TI0 OWOJIOTUM B COOTBETCTBUU C >KU3HEHHBIMHU
MOTpeOHOCTSAMH.

METAIIPE/IMETHBIE PE3YJ/IbTATDI

MertaripefMeTHbIe pe3y/IbTaTbl OCBOEHUs yueOHOro rpegmeTa « BUOIOTHs» BKIFOYAIOT:
3HauuMble [jis  (DOPMUPOBaHUS MUPOBO33PEHUS] OOYUaKOIIUXCS MEXIUCIUTUIMHADHbIE
(MexXnpeiMeTHbIE) OOIIleHayuHble TOHSATHS, OTPaXKaloIlMe LIeJIOCTHOCTh HAayYHOW KapTHHBI
MHpa U crieludrKy MeTO/0B MO3HaHMS, UCTI0b3yeMbIX B eCTeCTBEHHBIX HayKax (BelecTBo,
3Heprusi, siBJieHue, TPOLecc, CUCTeMa, HayuyHbld (akT, MPUHLUI, TUTI0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TeOopus, WCCAeloBaHWe, HaOMoleHWe, W3MepeHUe, OJKCTEePUMEHT U [IPyrux),
yHUBepcabHble yueOHble eliCcTBUs (TI03HaBaTe/IbHbIe, KOMMYHUKATUBHLIE, PETY/IITUBHBIE),
obecrieurBaroie  (popmupoBaHue  GYHKI[MOHATBHOW TI'DPAaMOTHOCTH U COLIMA/TLHOU
KOMIIeTeHI[MM 00yuaromuyxcsi, CIIOCOOHOCTh 00yuaroIMxcsi HWCIMOIb30BaTh OCBOEHHBIE
MEXXJUCLIUTI/TMHAPHbIE, MUPOBO33peHYeCKre 3HAHUSI U YHUBepCalbHble yueOHbIe 1eHCTBUS B
M03HaBaTe/IbHOW U COL[MaIbHOU MpaKTHKe.

MerTanpeMeTHbIe pe3yabTaThl OCBOEHUS MPOTrpaMMbl CpefiHero obiero obpa3oBaHus
JIOJDKHBI OTpaXkaTh:

OB/iaieHNe YHUBEPCA/TbHBIMH YUeOHBIMH MO3HABaTe/IbHBIMHU AeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE AeHCTBUA:

CaMOCTOSITe/IbHO (hOPMYJ/IMPOBATh U aKTyaJU3UpOBaTh MPo0J/ieMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

WCI0/Ib30BaTh TPU OCBOEHWW 3HAHWM MPUEMBI JIOTUUECKOTO MbILIeHUusT (aHanu3a,
CUHTe3a, CpaBHeHUs, KiaccuduKkauu, o000IIeHust), pacKpbiBaTh CMBIC/T OUOIOTUUECKUX
MOHATUM (BBIJENSATh UMX XapaKTepHble TIPU3HAKH, YyCTaHaBAMBaThb CBSI3U C JIPYTUMU
TOHATHSIMH);

onpeiensTh LieJ [eATe/IbHOCTH, 3aj/laBas MapameTpbl U KPUTEPUU UX [JOCTHKEHUs,
COOTHOCHTD Pe3yJIbTaThl AeATe/TbHOCTH C IOCTaBIeHHbIMU LIe/ISIMU;

WCTIOb30BaTh OHO/IOTHUecKre TIOHSATUS [Jisi 00bsiICHeHUs] (JaKTOB U SIBIEHUM KUBOMN
TIPUPO/IbI;



CTPOUThL JIOTUUECKHe pacCyX[eHus (MHAYKTHUBHBbIE, AeNyKTUBHbIe, T0 AaHAJIOTUH),
BBISIB/IITH 3aKOHOMEPHOCTH M TIPOTUBOPEUMs] B paCCMaTPUBAEMbIX SIBJIEHUSIX, (HOPMY/IMPOBATh
BBIBO/IbI U 3aK/TFOUEHHUSI;

MIPUMEHSITh CXeMHO-MO/Ie/IbHble CPe/ICTBA /IJisl TIPe/ICTaB/IeHNs CYI[eCTBeHHbIX CBs3ei U
OTHOLLIEHUH B W3ydaeMbIX OMOIOTHYeCKUX 00BEKTaX, a TakkKe TIPOTUBOPEUMM Pa3HOTO Poja,
BBISIB/IEHHBIX B PAa3/INYHBIX UHPOPMAL[MOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IJIaH pelleHuss TpobjeMbl C YYETOM aHaaM3a HWMEOLIUXCS
MaTepUaabHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCUTH KOPPEKTUBBI B JIeATEIbHOCTD, OLIEHUBAaTb COOTBETCTBHE Pe3y/IbTaTOB LIeJIsM,
OLIEHUBAThb PUCKU TIOC/IeICTBUM JesITe/TbHOCTH;

KOOP/IMHUPOBaTh W BBIMIOJIHATE pabOTy B YC/IOBUSIX peaslbHOTO, BUPTYa/JbHOTO U
KOMOWHHPOBAHHOT'O B3aUMOJIEHCTBUS;

pa3BUBaTh KpPEAaTHBHOE MbILIIEHHE TIPY PellleHNH >KU3HEeHHbBIX MpobsieM.

2) 6a3oBbIe HCC/IeJOBATeTIbCKHE eHCTBHS:

B/Q/IeTh HaBbIKAMU YyUueOHO-MCC/eIOBATe/IbCKOM W TIPOEKTHOM  JIeTeNbHOCTH,
HaBbIKAMH pa3pellieHnss 1pobjieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJTBHOMY
TOUCKY METO/IOB pellleHWss TIPaKTUYeCKUX 3a/jau, MPUMEHEeHUI0 pas/IMuHbIX MeTOZOB
TO3HAHUS;

WCII0/Ib30BaTh pa3/MyHble BUbI [IeSTebHOCTH TI0 TOIYyYeHUI0 HOBOTO 3HAHUS, ero
WHTepIpeTaruy, peobpa3oBaHUI0 ¥ MPUMEHEHHUIO B YUeOHBIX CUTYal[UsX, B TOM UKC/Ie TIpU
CO3/laHUM yUeOHBIX U COIMATbHBIX TIPOEKTOB;

¢bopMHpOBaTL HayuHbIM TWUIT MBILLIEHUs, B/aZileTb HAay4yHOM TEePMHHOJIOTHEH,
K/TFOUEBBIMU TTOHSITUSIMU U METO/IaMU;

CTaBUTb U (HOPMY/IMPOBATh COOCTBEHHBIE 33/laul B 00pa30BaTeIbHOM JIeSITeTIbHOCTUA U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TIPUUMHHO-CJIE/ICTBEHHbIE CBSI3W W aKTyaJM3UpPOBaThb 3a/lauy, BbIJBUTATh
TUMOoTe3y eé pellleHHs, HaXOAWTb apryMeHThl AJis [oKa3aTelbCTBa CBOWX YTBEpXKAeHUH,
3a/laBaTh TlapaMeTpPbl U KDUTEPUU pellleHus;

aHa/IM3UPOBaTh TIOJyUeHHble B XOJle peIlleHHs 3aJaud pe3yJbTaTbl, KPUTUUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHNEe B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAlL[HsIM, OLIeHUBATh TIPUOOPETEHHBIM OITbIT;

OCYIIIeCTBJISITh 1]eJIeHaITpaB/IeHHBIN MMOMCK TepeHoca CPeiCTB U CIIOCO0O0B /IeiCTBUS B
ripoecCcroHaNbHYIO CPey;

yMeTb TIepEHOCUTh 3HaHUSI B T[I03HABaTeJbHYH0 U MPAKTHUECKyH 00sactu
JKU3He/ e TeTbHOCTH;

yMeTb UHTerPHPOBATh 3HaHUs M3 Pa3HBIX TIPeIMETHBIX 00/1acTel;

BBIIBUTATh HOBBIE W/IEM, TIpejjlaraTb OPUTHWHAJIbHbIE TTOAXOZbl U PEIIeHUsl, CTaBUTh
npo0JieMbl U 3a/jauu, [IOMyCKaroII1e albTepHAaTUBHBIE PellleHusl.

3) pabota c uadopmaruei:

OPUEHTHPOBAaThCS B pa3/IMUHbIX UCTOYHUKAX MHPOPMaLH (TeKcTe yueOHOro rocobwus,
HAy4YHO-TIOMY/IIPHOM ~ jUTepatype, OHOMOTMUECKWUX  CJIOBapsX U CIPAaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaMU3UpPOBaTh MHMOOPMAIIMIO Pa3/IMYHBIX
BUZIOB U (opM TMpejCcTaB/ieHUs, KPUTHUECKA OLleHWBaTh €€ /IOCTOBEePHOCTb U
HEeNpOTUBOPEUYUBOCTD;



dbopmMynMpoBaTh 3arpockl U MPUMEHSTh pa3/inyHble MeTO/bl TP TIOMCKe U 0TOope
Ouronoruueckoii HHGoOpMaIi, Heo6X0JUMOM [I7Is1 BBITIO/IHEeHHST yUueOHbBIX 3a/1ay;

NpuoOpeTaTh OMBIT UCTIO/Ib30BaHUS MH()OPMAI[MOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATh KY/IbTYPy aKTUBHOTO HUCIIO/Ib30BAHUS PAa3/TMUHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO BbIOMpATh OMTUMaAbHYI (GOpMYy TIpefcTaBlIeHHsT OHMOIOrHUecKou
nHdopmMalyu (cxeMbl, TpadyKH, JUarpamMMbl, TaOUIBI, PUCYHKH U IPYyToe);

WCTIO0/Ib30BaTh HAayUHBIM SI3bIK B KaueCcTBe Cpe/CTBA IPU paboTe C OMOIOrHYecKon
vHbopMalel: TPUMEeHSITh XUMUUecKre, GU3nUyecKre U MaTeMaTHUYeCKHe 3HaKW U CUMBOJIBI,
dbopMysnbl, abOpeBHAaTypy, HOMEHK/IATypy, HCII0/b30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHe CPeICTBA Har/IsiIHOCTH;

B/Ia/IeTh HaBBbIKAMH pACIO3HABAHMS W 3alUThl WH(OPMAIMH, HWHGOOPMAIIMOHHON
0€e301acHOCTH JTMUHOCTH.

OB/iaieHNe YHUBEPCA/TbHBIMH KOMMYHUKATHBHBIMH /IeCTBHSAIMU:

1) o0menue:

OCYIECTBJISITh KOMMYHHUKAIMH BO BCeX Cchepax KU3HHU, aKTUBHO yUaCTBOBaTh B IUAJIOTe
WA JUCKYCCHUH TI0 CYILeCTBY 00CYy»KaeMoi TeMbl (YMEHUe 3a/laBaTh BOMPOCHI, BLICKA3bIBaTh
CY)XX/IeHUSI OTHOCHTE/IbHO BBLITIOJTHEHUSI TIpeZJjiaraeMoi 3aJjaud, YUYMThIBaTb WHTEpechl U
COTJIaCOBAaHHOCTh TIO3ULMH IPYTUX YYaCTHUKOB JMAJIOTa UK JUCKYCCUH);

pacro3HaBaTh HeBepOa/ibHbIe CpPe/CTBa OOI€HUs, MOHUMATh 3HAaueHHe COL[UaTbHBIX
3HAKOB, TIPE/NOCHITIOK BO3HUKHOBEHUST KOH(MTMKTHBIX CUTYal|i, yMEeTb CMSITUaTh KOH(JIUKThI
Y BECTH TIeperOBOPHI;

B/IQ/IeTh PA3/IMYHBIMU CITI0COOaMU 0OIIeHNsT ¥ B3aUMOZEHCTBUS, TIOHUMATh HaMepeHUsT
JPYTHX IO/IeH, TIPOSIB/IATL YBAXKUTEIbHOE OTHOIIIEHHE K CO0eceJHUKY U B KOPPEKTHOH opme
(bopMyIMpOBaTh CBOU BO3PaXKEHUST;

Pa3BEPHYTO U JIOTUYHO H3JlaraTh CBOK TOUKY 3PEHHS C HCII0/Ib30BaHUEM SI3bIKOBBIX
CPe/CTB.

2) coBMecCTHasi 1eATe/IbHOCTh:

TOHMMAaTh Y UCTO/Ib30BaTh MPEUMYILeCTBA KOMaHHOW Y UHAWBH/yaIbHON paboThI TIpr
pelieHUHd OWONOTMUeCcKor mpobsemMbl, 0OOCHOBBIBATH HEOOXOAMMOCTb TMPHUMEHEHHS
TPYIIOBBIX (hOPM B3aUMO/IeMCTBUS TIPU PellleHnH yueOHOM 3a1aum;

BbIOMpATh TEMAaTUKy U METO/[bl COBMECTHBIX JIeHCTBUM C YUETOM OOIIMX MHTEPECOB U
BO3MO)KHOCTEH Ka)K/IOTO ujieHa KOJIIEKTHBA;

MIPUHUMATh 1Ie/T1 COBMECTHOM /1esTe/IbHOCTH, OPraHW30BbIBAaTh W KOOPJWUHUPOBATh
JIleMICTBUS 10 e€ [NOCTWKeHWIO: COCTaBJIATh IUIaH JeWCTBUMW, pacrpefiensTb PO/ C YYETOM
MHEHHWH yUaCTHHUKOB, 00CY>K/]aThb Pe3y/bTaThl COBMECTHOMH pabOoThI;

OlLIEHWBAaTh KaueCTBO CBOEr0 BK/I3J@ M KakKAOTO0 Y4YaCTHHUKA KOMAaH[bl B OOIUi
pe3y/bTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

TIpe/ijilarath HOBbIE TIPOEKTHI, OLIEHUBATh W/IeW C TIO3ULIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUUYECKOH 3HAUUMOCTH;

OCYILL[eCTBJISITh TIO3UTHUBHOE CTpaTeruueckoe TOBe/leHHe B Pa3MYHbIX CUTYalUsX,
TIPOSIB/ISITH TBOPUECTBO U BOOOpaykeHHe, ObITh MHUITMATHBHBIM.

OB/1aieHre YHUBEPCATBHBIMH Pery/ISTHBHBIMU JeHCTBUAMU:

1) camoopranu3sanus:



WCII0/1b30BaTh OMOIOTMYecKre 3HaHWs [JIs1 BbIsIB/IEHUsT NpoOsieM W MX pellleHds B
JKU3HEHHbIX U yUeOHBIX CUTyaLUsX;

BbIOMpAaTh Ha OCHOBe OMOIOTMYECKWX 3HAHWM Iie/ieBble U CMBICJIOBbIE yYCTAaHOBKU B
CBOUIX JIeHCTBUSIX U TOCTYNKaxX [0 OTHOLIEHWIO K >XUBOM IpUPOJE, CBOEMY 3/I0POBbIO U
3/J0POBBIO OKDPY’KaroILUX;

CaMOCTOSITE/IbHO OCYIIIeCTB/ISITh TI03HABATeIbHYO JesATe/IbHOCTD, BBISIB/ISTH I1POO/IEMBI,
CTaBUTh W (OPMY/IUPOBaTh COOCTBEHHBIE 3a7aud B 00pa30BaTeNbHOU [eATeNIbHOCTA U
JKU3HEHHBIX CUTYyalUsiX;

CaMOCTOSITEJIbHO COCTaB/ISTh I7IaH pelleHus MpobjeMbl C Y4YETOM HMEROLUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTeH U MperouTeHN H;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacCIIMpsATE paMKK yueOHOTO MpeMeTa Ha OCHOBE JIMUHBIX TIPe/ITIOYTeHHI;

JleflaTb  OCO3HAHHBIA BBIOOD, aprymMeHTHpPOBaTh ero, OpaTb OTBETCTBEHHOCTh 3a
pelieHue;

OLIeHUBAaTh MPUOOPETEHHBIN OTIBIT;

crocoO6cTBOBaTh ()OPMUPOBAHUIO U TIPOSIBJIEHUIO ILHMPOKOM SPYAWLMM B pasHbIX
00/1acTsIX 3HAHWM, TTIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTebHbIN U Ky/IbTYPHBINA YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTb OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHBHI B JleTebHOCTb, OL[€HUBATh
COOTBETCTBHE pPe3y/IbTaTOB LIesIsIM;

BaZieTh HaBbIKAMHU T[103HaBaTeNbHOM pedieKCMM KakK OCO3HaHWS COBEpIaeMbIX
JeiCTBUIA 1 MBICTUTE/TBHBIX TIPOLIECCOB, X Pe3y/IbTaTOB U OCHOBAHMUH, UCIIOIb30BaTh IPUEMBI
pedeKcuu 115 OL|eHKU CUTYal[|iK, BIOOpa BEPHOTO PeleHus;

yMeTb OL|eHUBaTb PUCKU U CBOEBPeMEHHO NIPUHUMATh PelleHusl TI0 X CHWKEeHUIO;

NIPYHUMaTh MOTHUBBI ¥ apI'yYMeHThI IPYTHX TIPY aHa/Iu3e pe3y/IbTaToB /lesiTe/IbHOCTH;

3) npuHATHE Ce0s U APYTrUX:

TIPYHUMATh Cebsi, TOHMMast CBOY HeZJOCTaTKU U JOCTOMHCTBA;

MIPUHMMATb MOTHBBI U apI'YMeHTHI JPYTHX TP aHa/li3e Pe3y/bTaToB JesTeTlbHOCTH;

NIpY3HAaBaTh CBOE MPaBO Y MPABO JIPYTHX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHUP C TIO3WL[|U APYTOTO YesioBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3y/bTaThl 0cBoeHusi porpaMmmbl COO 1o 6uosoruu Ha 6a30BOM YpOBHE
BKJTFOUAIOT CrieLjuduueckye Ayisi yuebHoro ripeameta «brosorvs» HayuHble 3HaHUS, YMEHUS U
CrocoObl JeMCTBUH TI0 OCBOEHHWIO, WHTEpPIIPeTal[id W Tpeo0pa30BaHUI0 3HAHWM, BUJIBI
JlesiTe/TbHOCTH T10 TOJTyUYeHUI0 HOBOTO 3HaHUS U IPUMEeHEeHUI0 3HaHWH B Pa3/IMUHBIX YUeOHbIX
CUTyallUsIX, a TakKKe B peasibHbIX >XMU3HEHHBbIX CUTYalusiX, CBSI3aHHBIX C Ouosiorueii. B
TIporpamMMe TIpeIMeTHbIE Pe3y/IbTaThl IIPe/ICTaB/IeHkI 10 TojaM 00yueHusl.

[TpenMeTHbIe pe3y/bTaThl OCBOeHHs ydyeOHOro mpeimera «buomorusi» 8 10 kaacce
JOJDKHBI OTpaykaTh:

cOopMUPOBAHHOCTb 3HAaHUM O MecTe M POJM OMONOTMU B CUCTEMe Hay4YHOro 3HaHUs
eCTeCTBEHHbIX HayK, B ()OPMHUPOBaHUM COBPeMEHHOM eCTeCTBeHHO-HAayYHOM KapTHUHbI MUpa 1
HAyYHOTO MHPOBO33DeHHs, O BK/Ia/le POCCHMCKUX U 3apyOeXHBIX YUEHBIX-OMO/IOTOB B



pa3BuTHhe OMOMOTHH, (YHKLUHMOHATBHOM IPAaMOTHOCTH YesloBeKa [Jisi pelleHUs )KU3HEeHHbIX
3ajau;

yMeHHe PpacKpbIBaTh CO/Iep)KaHHe OWOJIOTMUECKUX TEePMHUHOB U TIOHSATHM: >KU3HB,
K/JeTKa, OpraHu3M, Mmetabosm3m (oOMeH BelljeCTB M TIpeBpallleHWe >Hepruu), TOMeocTa3
(camoperysisiLjusi), ypOBHeBasi OpraHW3alUsl JKMBBIX CHCTE€M, CaMOBOCIIPOM3Be/ieHHe
(pempoayKIysi), HaC/IeJCTBEHHOCTb, U3MEHUHUBOCTh, POCT U Pa3BUTHE;

yMeHHe H3/iaraTb Ouo/ioruyeckre Teopud (KIeTOYHas, XpOMOCOMHasi, MyTallMOHHasl,
L[eHTpa/IbHasi /JorMa MOJIEKY/IIPHOM Ouosioruu), 3akonbl (I'. Menzens, T. Moprana, H. 1.
BaBusnoBa) 1 yueHus (0 LieHTpax MHOT000pa3susi ¥ ITPOMCXO’KeHHs Ky/IbTYPHBIX pacTeHuid H.
W. BaBusioBa), onpeZiesisiTh TPaHULIbI UX TIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHWe B/IafleTh MeTOaMH HayYHOTO TT03HaHWsI B OMO/I0THH: Hab/IFoieHe U OTiCaHue
JKMBBIX CHCTEM, TIPOLIECCOB U SIBJIeHWM, OpraHu3alsi W TpOBefieHHe OHOIOrHYecKoro
9KCTIepUMEHTa, BbIIBWKEHHE THUIIOTe3bl, BBISBIEHWE 3aBUCUMOCTH MEXAY WCCIeqyeMbIMU
Be/ITMUYMHAMH, 00BSICHEHHE TMOTyUeHHBIX Pe3yJ/IbTaTOB, UCIIO/Ib30BaHHBIX HayUHBIX TIOHSTHM,
Teopui U 3aKOHOB, yMeHUe fieJlaTh BbIBO/Ibl HA OCHOBAHWH MOTYUeHHBIX pe3y/IbTaToB,;

yMeHUe BbIJIe/ISTh CYleCTBeHHbIe MPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U 3YKapHOT,
O/JTHOKJIETOUHBIX ¥ MHOTOK/IETOUHBIX OPTaHW3MOB, 0COOeHHOCTH TPOILeCCOB: 0OMeHa BellleCTB
Y TIpeBpallleHus SHepruu B KiieTKe, (POTOCHHTE3a, I7IaCTUYeCKOT0 U SHepreTHUeCcKoro oomMeHa,
XeMOCHHTe3a, MUTO3a, Meli03a, OTJIOI0TBOPEHKSs1, pa3MHOXKeHHs1, UHAWBH/YallbHOTO Pa3BUTHS
opraHu3ma (OHTOTeHe3);

yMeHHe TIPUMEHSITh TT0/TyueHHbIe 3HaHUS il OObsCHEHHsS] OMOIOTHYeCKUX TTPOL[eCCOB
U SIBJIEHWM, /IS0 TIDUHSTHS TPAaKTHUYECKUX pellleHWd B TOBCeJHEBHOW >KU3HU C I[eJIbI0
obecrieueHust 6e30MaCHOCTH CBOET0 3/I0POBbsI U 3/10POBbsi OKPY>KaIOLUX JIt0Zieid, cCob/roieHust
HOPM I'PaMOTHOT'O TIOBe/ieHUsI B OKpY Katollleli TpUpOAHOI cpefie, TOHMMaHUe HeoOX0AUMOCTH
WCTIO/Tb30BaHUS IOCTY)KeHU COBPeMeHHOW OMOJIOrUY U OMOTeXHOIOTHUH /ISl paljiOHAIbHOTO
TIPUPO/IOTIO/TE30BAHUS;

yMeHHe pellaTh 3JeMeHTapHble TeHeTUYeCKHe 3aJaud Ha MOHO- W AUrHOpUAHOe
CKpelllMBaHWe, CLelJIeHHOe Hac/lefoBaHWe, COCTAaBSATb CXeMbl  MOHOTHOPHHOTO
CKpeIVBaHUs [1J1s1 TIPeicKa3aHust Hac/ieIoBaHUsI TPU3HAKOB y OPTaHN3MOB,

yMeHHe BBITIO/IHATE JTab0paTOpHbIe U MTPaKTUUecKre paboThl, COO/I0ATh MpaBwIa TPy
paboTe c yueOHBIM U JlabopaTOpHBIM 000pyAOBaHKEM;

yMeHHe KPUTHYEeCKH OlIeHHWBaTh W WHTEPIIPEeTUPOBaTh UH(OPMAILMI0 OUOIOTUUeCKOTO
CoJiep>KaHus1, BK/TFOUATOIIYIO TICeBIOHayUHbIe 3HAHUSI U3 Pa3/IMUHBIX UCTOYHUKOB (Cpe/icTBa
MaccoBOM  WH(OpMAI[UM, HAyYHO-TIOMYJ/ISIPHbIE ~ MaTepuasbl), 3TUYECKUe  aCIeKThl
COBpPEeMEeHHbBIX UCC/Ie[JoBaHU B OMOIOTUY, MeIUL[He, OMOTeXHOIOTUY;

yMeHHe CO03/laBaTh COOCTBeHHbIe IMHMCbMEHHbIe U YCTHBIe cCo00IIeHus, 06001ias
Ouosiornyeckyro HWH(OPMaIMI0 U3 HECKOJBKUX HWCTOYHHUKOB, TI'DaMOTHO WCIIO/b30BaTh
TIOHSATUMHBIN arnmapar 61osoruu.

ITpenMeTHbIe pe3y/bTaThl OCBOeHUsI yueOHoro mpeameTa «buosorus» 6 11 kaacce
JIOJDKHBI OTPa’KaTh:

copMUPOBAHHOCTh 3HAHUM O MecTe ¥ PO OMOTOTHM B CHCTEMe HayYHOTO 3HaHUS
eCTeCTBeHHbIX Hayk, B ()OpMUPOBaHMM COBPEMEHHOM eCTeCTBeHHO-HayYHOM KapTUHbI MUpa U
HAayyHOTO MMPOBO33DeHHs, O BK/a/le POCCUMCKUX M 3apyOeXHbIX YyuéHbIX-OMOJIOrOB B



pa3BuTHhe OMOMOTHH, (YHKLUHMOHATBHOM IPAaMOTHOCTH YesloBeKa [Jisi pelleHUs )KU3HEeHHbIX
3ajay;

yMeHHe pacKpbiBaTh COJiep>KaHWe OWOJIOTHYeCKUX TEePMHUHOB W TIOHSTHI: BUZ,
MOMyJ/IsALUs,, TeHOQOH[,  SBOIOLMS,  [ABWKYILMe  cuibl  (akTopbl)  3BOJIOLMH,
NpUCIIocob/1eHHOCTb OPraHKM3MOB, BUI000pa3oBaHue, SKooruueckre (pakTopsbl, IKOCUCTEMa,
MPOAYLIEHTbl, KOHCYMEHTbl, peAyLIeHTbl, Lied MUTaHWs, 5KO0JIOTMYecKas MHpamMHja,
OuoreorieHo3, 6uochepa;

yMeHHe W}3/1araTtb OWOJIOTHMUecKre TeopuM (3BOJOIMOHHAs Teopusi Y. [lapBuHa,
CUHTeTHUUeCKasl TeOpHs SBOJIIOLIMU), 3aKOHbI M 3aKOHOMEPHOCTH (3apo/piilieBoro cxozactea K.
M. Bspa, uepeoBaHUs IJIaBHBIX HarpaByieHui U myTel 3Bomonuu A. H. CeBepLioBa, yueHUst
o 6uochepe B. WM. BepHajckoro), ompejensiTb T'PaHULbl WX TPUMEHUMOCTH K >KUBBIM
CUCTeMaM;

yMeHUe BJlafieTb MeTOo/laMi Hay4YHOTO0 TT03HaHUs B OM0JIOTHU: HabJIrojeHre U OTITMCcaHne
JKUBBIX CHCTeM, TIPOLIeCCOB W SIBJIeHWM, OpraHM3alysi U TpoBeJeHHe OHOJOrMuecKoro
9KCTIepUMeHTa, BbIIBWKEHHEe TUIOTe3bl, BbISB/EHHWE 3aBUCUMOCTH MeXAY HCCIefyeMbIMU
BeJIMUMHAMH, 00bsSICHEHHEe TI0JyYeHHBIX pe3y/IbTaTOB, UCIOIb30BAaHHBIX HAyUHBIX MOHSTHH,
TeOpUi U 3aKOHOB, yMeHHe JieJlaTh BbIBO/Jbl HA OCHOBAHUU MOTyUeHHbIX pPe3y/IbTaToB,;

yMeHHe BbIIe/ITh CYIIeCTBeHHble TPU3HAKM CTPOeHHsT OHOJIOTMUecKuX OOBEKTOB:
BU/IOB, TIOMYJISILIVIA, TIPOJYLIEHTOB, KOHCYMEHTOB, pe/lyLIeHTOB, OMOTre0LleHO30B U SKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HAC/IeICTBEHHOW W3MEHUMBOCTH, eCTeCTBEHHOTO0 0TOOopa,
BUZI000pa30BaHus, TPUCIIOCOOIEHHOCTH OPTraHU3MOB, JIEMCTBUS IKOJIOTHUECKUX (PaKTOPOB Ha
OpraHu3Mbl, TepeHoca BeleCTB U TOTOKAa SHEPruuM B 3KOCUCTEMAax, aHTPOMOreHHbIX
M3MeHeHW B 9KOCHUCTeMax CBOel MeCTHOCTH, KPYrOBOPOTa BEILeCTB U OMOreoXUMHUEeCKUX
I[UK/IOB B Ouocdepe;

yMeHHe TIPUMEHSITh TT0/yueHHbIe 3HaHUS [l OObsCHEHHsS] OMOIOTHYeCKUX TTPOL[eCCOB
W SIBIHUM, [Ji1 TIDUHSTUS TIPAaKTUUEeCKUX pelleHUi B TOBCeAHEBHOW >XU3HU C Lie/bio
obecrieueHust 6e30MaCHOCTH CBOETO 3/I0POBbsI U 3/10POBbsi OKPY>KaIOLUX JIt0Zieid, cCob/roieHust
HOPM I'PaMOTHOT'O TIOBe/leHUsI B OKpY Katollleli TpUpOHO cpefie, TOHMMaHUe HeoOX0AUMOCTH
WCTIONb30BaHUSI  JOCTWKEHWA  COBpeMeHHOM  Ouosoruvt  [jisi  paljiOHa/IbHOTO
TPUPO/IOI0/Ib30BaHMSI;

yMeHHe pelliaTh 37ieMeHTapHble 610/IornyecKre 3a/lauM, COCTaBJISATh CXeMbl TiepeHoca
BeIlleCTB U SHEPTUU B IKOCHCTeMax (Liery MUTaHus);

yMeHHe BBITIO/IHATE JTab0paTOpHbIe U MTPaKTUUecKre paboThl, COO/I0ATh MpaBwIa TPy
paboTe c yueOHBIM 1 TabopaTOpHBIM 000PY/J0BaHKEM;

yMeHHe KPUTHYeCKH OLIeHHMBaTh W MHTePIpeTUpoBaTh UH(POPMaL1Io 610/I0OrHuecKoro
coJiep>KaHusi, BK/TFOUATOIIYIO TICeB/JOHayuHble 3HAaHUsSI U3 Pa3/IMUHbIX UCTOYHUKOB (Cpe/iCcTBa
MaccoBOM WH(OpMaIUY, HayUHO-TIOMYJISIPHBIE MaTepuasbl), pacCMAaTpPUBATh TJio0Oa/bHbIE
9KOJIOTHUECKHe TIpo0OjieMbl COBPEMEHHOCTH, (DOpPMHUPOBaTh TI0 OTHOIIEHWIO K HUM
COOCTBEHHYIO MO3ULIUIO;

yMeHHe CO03[aBaTb COOCTBeHHble IHMCbMEeHHble W YCTHble cooOieHus, 00061as
Ovosornueckyro WHQOPMAIMi0 W3 HECKONbKAX WMCTOYHUKOB, T'PAMOTHO WCIT0/Ib30BaTh
TIOHSATUMHBIN arnmapar 61oJoruy.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
Ne HaumenoBanue Ko/muecTBo yacoB
OnekTpoHHbIe (HuGpoBbIe)
o/ pa3fie/ioB  TeM KoHTpo/bHbIE IIpakTHUyeckue
Bcero oOpa3oBaTe/bHbIE PeCypPChI
n nporpaMmabi padoThI padoTsI
b K
1 buosorus Kak Hayka 2 0.5 nbmaotexa O
https://m.edsoo.ru/7f41¢292
5 JKuBbIe CUCTEMBI U UX 1 bubmmoreka IIOK
OpraHu3aLus https://m.edsoo.ru/7f41c292
3 XHWMUUECKUM COCTaB U 3 1 bubmoreka LIOK
CTpPOeHUe KJIeTKU https://m.edsoo.ru/7f41c292
4 JKu3HeesTe/IbHOCTh 6 bubmoreka LIOK
KJIeTKH https://m.edsoo.ru/7f41c292
PasmHOXeHue u
5 WHAWUBUyaTbHOE 5 1 Bubmorexa [JOK
AMBHAY https://m.edsoo.ru/7f41c292
pasBUTHE OPraHU3MOB
HacnegcrBeHHOCTE U
bubnuoreka [IOK
6 HW3MEHUUBOCTb 8 1.5
https://m.edsoo.ru/7f41c292
OpraHM3MOB
7 CenekList OpraHru3MOB. 3 bubmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bub OK
8 PesepBHOe Bpems 1 nomorexa L
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO
H 34 0 4

YACOB I10 ITPOI'PAMME




11 KJIACC

HauMeHnoBanmue KonuecTBOo 4acoB
No OnekTpoHHbIe (UG pPOBbIE)
pa3/ieJIoB U TeM KoHTpo/ibHBIE IIpakTyecKkue
n/n Bcero oOpa3oBare/ibHbIE PecypChl
nporpaMmabI padoThI padoThI
1 OBOMIOIMOHHAS 9 1 bubnuoreka LIOK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEeHUE U
bubmorteka LJOK
2 pa3BUTHE )XU3HU 9 0.5
https://m.edsoo.ru/7f41cc74
Ha 3emsie
Opranusmel 1
3 OKDVOKAOLLAS 5 1 bubmoreka IIOK
Py B https://m.edsoo.ru/7f41cc74
cpeja
CoobiectBa 1
bubmiorteka LJOK
4 3KOJIOTUYECKUe 9
https://m.edsoo.ru/7f41cc74
CUCTEMBbI
b K
5 PesepBHOe Bpemst 2 nomorexa O
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB IIO 34 0 2.5

I[TPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA OCHOBHOI OBPA30BATE/IbHON

ITPOT'PAMMBI

10 K/TACC

Kop nnpoBepsiemoro
pe3y/ibTara

IIpoBepsiemMble MipeMeTHbIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOW 00pa30oBaTe/IbHOM MPOrpaMMbl
cpeaHero oouiero oopa3oBaHusA

CdhopMrpoBaHHOCTH 3HAHUH O MecTe ¥ PO/l OHMOJIOTHH B CUCTeMe HayYHOTO 3HAHHS eCTeCTBEHHBIX HayK,
B (hOpMUPOBAaHUM COBPEMEHHOI eCTeCTBeHHO-HayYHOW KapTWUHbI MMpa M Hay4HOTO MHPOBO33pEeHUS; O
BK/IaZie POCCHUMCKMX U 3apyOeXKHbIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OWOJIOTHH; (GYHKIMOHATbHON

rpPaMOTHOCTH 4YeJIOBEKA OJIsd PellleHH )KM3HEeHHBIX 3a4a4

YMeHHe pacKpbIBaTh COZEpP)KaHHe OMOIOTMYECKMX TEePMHUHOB W TIOHSATHM: >XW3Hb, K/I€TKa, OPraHW3M;
MeTabosm3M (0OMeH BellleCTB M TIpeBpallleHHe SHEPruH), ToMeocTa3 (caMoperysisiijusi), ypOBHeBas
OpraHM3alysi )KUBbIX CUCTEM, CAMOBOCIIPOM3Be/leHue (PerpoAyKLUs), Hac/ie[ICTBEHHOCTb, U3MEHUMBOCTb,

POCT U pa3BUTHE

YMeHne w3narath OuosorMueckve Teopuu (K/IETOUHas, XPOMOCOMHasi, MyTalioHHas), 3akoHbl (T'.
Mengensi, T. MopraHa, H.J1. BaBuioBa) u yueHusi (0 LieHTpax MHOroobpasusi U TPOUCXOXKIEHUs

Ky/bTYpHbIX pacteHuii H.V. BaBunosa), onpeziensiTe rpaHULIbl MX IPUMEHUMOCTH K >KUBBIM CUCTEMaM

YMeHue BJ/IalIeTb MeTOJaMH HAYYHOTI'O IMO3HdHHSA B Oouonoruu (Ha6mo,qu1/1e H OITMCaHHe >XMBBIX CHUCTEeM,
rnponeccoB u HBHEHHﬁ; OpraHu3salydad MW IpoBeJeHHe OM0/IOrUUeCcKoro SKCIIEepUMEHTAd, BBIABWI)KEHHE
TUTIOTE3bI; BLIAB/I€HHE 3aBUCHMMOCTHU MeEXAy HCCIeAyeMbIMU Be/TMUMHAMU, 00BsICHeHHE MOJTy4YeHHBIX
pe3y/ibTaTOB, HCIIO/Ib30BAHHBIX HAYUYHBIX HOHHTI/II\/’I, TEOPI/Iﬁ MU 3dKOHOB; yM€HHE€ [ejlaTb BbIBOJbI Hd

OCHOBaHWU MOJTyUeHHbIX pe3y/IbTaToB)




YMeHue BbIIeNIATh Cyll{eCTBeHHbIe TIPU3HAKK BUPYCOB, KJIETOK TIPOKAPUOT U 3YKapUOT, OJHOK/IETOUYHbIX U
MHOT'OKJ/IETOUHBIX OpPTraHW3MOB; OCOOEHHOCTH TIpOLieccOB oOMeHa BellleCTB W TpeBpallleHHs] SHePruu B
K/IeTKe, (DOTOCHHTEe3a, TIaCTUYECKOTO M SHEPreTUYeckoro oOMeHa, XeMOCHHTe3a, MHUTO03a, MeHO03a,

OIVIOAOTBOPEHKA, pa3MHO>XeHUA, MHAWBUYa/IbHOI'O Pa3BUTHA OPraHK3Ma (OHTOFEHEB)

YMeHre TIPUMEHSTh MO/yuYeHHbIe 3HAaHUS /151 00bSICHEHUSI OMOJIOTUUECKUX TIPOLIECCOB W SIBJIEHUH, JJIs
TIPUHATHUS TTPAKTUUYECKUX PElleHWH B MTOBCeJHEBHOM YKU3HU B 1ie/IsIX obecrieueHusi 6€30MacHOCTH CBOEro
3[10POBbsI ¥ 3[I0POBbsI OKPY KAIOLLUX JIFO/Iel, COOJTFOZIeHrsI HOPM IPaMOTHOTO TIOBeZIeHHsI B OKPY KaroLI[eit
TIPUPOJHON Cpejie; TIOHMMaHWe HeoOXO0UMOCTH UCII0/Ib30BaHUSI AOCTKEeHU COBPeMeHHOW OHoIorud u

OMOTeXHOJIOTUH AJId palliOHAJIBHOT' O ITPUPOAOIT0/Ib30BaHUA

YMeHue peliath 3/eMeHTapHble TeHeTHUeCcKHe 3a/jaud Ha MOHO- U JAUruOpHHOe CKpelvBaHue,
CIIeIJIEHHOEe Hac/ie[loBaHUe; COCTaB/SATh CXEMbl MOHOTMOPHMHOTO CKpEIWBAHUs [Jis TIpeCcKa3aHHs

Hacd/ieJOBaHHs ITPU3HAKOB Y OPraHU3MOB

YMeHMe BBITIOHATH JTaD0paTOPHBIE U TIPaKTUYeCKre paboThl, COOJII0AATE MTpaBuIa rpu pabore ¢ yueOHbIM

1 1abopaTopHbIM 000PY/I0BAaHHEM

YMeHue KPUTHUUYECKKU OLI€HMBATH W HHTEPIIPETUPOBATH I/IHCI)OPMaL[I/II-O O610/IOrUUeCKOro CcoJeprKaHwus,
BK/IFOUAKOMIYHO TIC€BAOHAYUHbIE 3HdHHWA W3 PA3/IMYHBIX HWCTOUYHHUKOB (CMI/I, Hay4HO-TIOITYyJISIPHbIE

MaTepHaJibl); 3STUYeCKHe acreKThbl COBPeMEeHHBIX UCC/IeIOBaHUM B OMOIOTHH, MeAULIHE, OMOTEeXHOIOTHUH

10

YMeHHMe co37aBaTh COOCTBEHHBbIE MUCbMEHHbIE W YCTHBIE COO0OIIeHus, 00001jasi OMOIOrHUeCcKyIo

MH(OPMAIHIO U3 HECKOJBKIX UCTOYHHUKOB, TPAMOTHO MCII0/Ib30BaTh MOHATUIHBIN armapar 01oJiorum

11 K/TACC




Kop nnpoBepsiemoro
pe3y/bTara

IIpoBepsiemble MipeMeTHbIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOW 00pa30oBaTe/IbHOM MPOrpaMMbl
cpeaHero oouero oopa3oBaHusA

CcdopMrpoBaHHOCTH 3HAHHUH O MecTe ¥ PO/l OHOJIOTUM B CUCTeMe HayYHOTO 3HAHHS eCTeCTBEHHBIX HayK,
B ()OpMHPOBAHWM COBPEMEHHOW ecTeCTBeHHO-HayuHOW KapTHHbI MHUpa M HayYHOrO MHPOBO33DEeHHUS; O
BK/Ia/le POCCHMCKHMX U 3apyOe)KHBIX YU€HBIX-OHMO/IOTOB B pasBuThe OWosornv; (GYHKIMOHAIBHOM

rPaMOTHOCTH 4YeJIOBEKA OJId PelleHr )XKU3HEeHHBIX 3d4a4

YMeHHe pacKpbIBaTh COZiep>KaHUEe OMOJIOrMUeCKMX TEPMUHOB W TOHATUMN: BHJ, MOMYJSALUs, TeHODOH/I,
9BOJTFOLIMS, ABKYIIME CHIIbI (PaKTOPBI) IBOIOLIMU, IIPUCITOCO0/IEHHOCTh OPraHU3MOB, BUZI000pa30BaHue,
3KO0JIoTUYecKre (aKTopbl, SKOCHCTeMa, TMPOAYLIeHTbl, KOHCYMEHTbI, peAyLeHTbl, LeNyd MUTaHus,

9KOJIOTHYecKasi mupamu/a, buoreorieHo3, 6ruocdepa

YMeHue u3naratb Ovonornyeckrie Teopun (3BosonMoHHast Teopus Y. [lapBuHa, CUHTeTHYeCKas TeOpUs
5BOJIIOL[MH), 3aKOHbI M 3aKOHOMepHOCTH (3apoabiiieBoro cxogctBa K.M. Bapa, uepenoBaHusi T/1aBHBIX
HanpaB/eHud U nyTei 3Bomoluu A.H. CeBepiioBa, yueHusi o buocdepe B./. BepHazickoro), onpeensith

r'paHULIbI KX MIPUMEHKUMOCTH K KUBBIM CHUCTE€MdM

YMeHue BJlajIeTh METOZIAMUA HAyUYHOTO TI03HaHUs B OM0/ioruu (Hab/I0IeHre U OMMCaHHUe >KUBBIX CUCTEM,
MPOLIECCOB U SIBJIEHWM; OpraHu3alusi U TIpOoBe/ieHHe OHO0JIOTHYeCcKOro 3KCIepUMEHTa, BBIIBIKEHHE
TUIOTe3bl; BbISIB/IEHHE 3aBUCUMOCTH MEXIY HCCIeAyeMbIMH BeUYMHAMH, OObSCHEHHEe I0/TyuYeHHbBIX
pe3y/bTaTOB, MCI0J/Ib30BaHHBIX HAYUYHBIX TOHSATWUW, TEOPHMM W 3aKOHOB; yMeHHWe [eflaThb BbIBOJbI Ha

OCHOBaHUU MOJTyUeHHbIX pe3y/IbTaToB)

YMeHHe BbIIENATh CYIeCTBEHHbIE TIPU3HAKU CTPOEHHsI OHMOIOrMYeCKUX OOBEKTOB: BHUZOB, TIOMYJISLIUH,
MPOAYLIEHTOB, KOHCYMEHTOB, DeZAyLIeHTOB, OHMOreoIleHO30B M 9KOCHCTeM; OCOOEHHOCTH IIpOLIeCCOB
HaC/Ie/ICTBEHHONW W3MEHUMBOCTH, €CTeCTBEHHOTO O0TOOpa, BH[000pa30BaHus, TMPHUCIIOCOOIEHHOCTH

OpraHu3MOB, [ielCTBHUS 5KO0rMuecKuX ()akTOpOB Ha OpraHM3Mbl, IlepeHoca BelleCTB 1 TT0TOKa SHeprUu B




5KOCUCTEeMax, aHTPOINOreHHbIX U3MEHEHUM B KOCHMCTEMAaX CBOe MEeCTHOCTH, KPYroBOpOTa BelleCTB U

OroreoXMMHUUECKHX IIUKIIOB B Orocdepe

YMeHve TIDUMEHSITh TO/TyueHHble 3HaHUs /51 00bsICHeHUs] OMOJIOTHYeCKUX TIPOLIeCCOB U SIBJIEHUM, IS
TIPUHATHS TIPAKTUYECKUX pellieHW B MTOBCeJHEBHOM )KU3HU B Lie/isix obecrieyeHusi 6€30MacHOCTH CBOEro
3[I0POBbsI M 3[I0POBbsI OKPY)KAOIUX JIFO/IeH, COOJTFOZIeHrsI HOPM IPaMOTHOTO TIOBEZIEHHUST B OKPY KaloII[ei
TIPUPOHON Cpejie; MOHUMaHue HeoOX0[UMOCTH MCIT0/Ib30BaHMSI IOCTH)KEHHUH COBPEMEHHOM OHOJIOTHHU ISt

paLMOHaMBHOTO TIPUPO/IONO0/b30BaHUSs

YMmeHue pemiaTh 3JiIEMEHTapHbIE OuroIorHuecKue 3d/1a4H, COCTaBJ/IATb CXEMBI ITEPEHOCA BEIEeCTB U SHEPIUU

B 9KOcHcTeMax (Leru MUTaHus)

YMeHMe BBITIOHATH Ta00paTOPHBIe U TIPaKTUYeCKre paboThl, COOJIOAATE MTpaBuIa rpu pabore ¢ yueOHbIM

1 1abopaTopHBIM 000PY0BaHHEM

YMeHre KPUTHUECKH OLIeHWBaTh W WHTEPNPETHPOBATh HMH(MOPMAIMIO OMOOTMYECKOTO CO/ePIKaHMS,
BKJ/IIQUAIOL[YI0 TICEeB/IOHayYHble 3HaHWsSI W3 pa3/UuHbIX UCTOYHUKOB (CMMWU, HaydHO-TOMy/sipHbIE
MaTepHasibl); paCCMaTPUBATh TJI00a/bHbIE KOJIOTMUeCKHe TTPo0/ieMbl COBPEMEeHHOCTH, (hOPMHUPOBATh T10

OTHOIIE€HHIO K HUM CO6CTB€‘HHy}0 TMMO3HLIMIO

10

YMeHve co3[aBaTh COOCTBEHHbIe TTMChbMEHHBbIE W YCTHble C000IeHus, 000011as OHOIOTHYeCcKyro

I/IHQ)OpMaL[I/II-O N3 HECKOJIBKMX UCTOYHHUKOB, TPAMOTHO HUCITI0/Ib30BATh TTOHSATUMHBIN arriapar 6uosoruu




ITPOBEPAEMBIE 3/IEMEHTBI COAEPXKAHUSA

10 K/TACC
Kop ITIpoBepsieMblii 3/1eMeHT CO/iepP)KaHUA
1 buosiorus kak Hayka
11 Buosiorusi — Hayka o >kKuBoO# ripupo/ie. Posib 6uosiorvu B popMUpPOBaHUH COBPEMEHHOM HayyHOUM KapTHHBI Mupa. CucreMa
' OUO0/IOTHYeCKUX HayK
13 MeToabl TIO3HAHUS JKUBOW TIpUpOAbI (Hab/roeHWe, SKCIIEPUMEHT, OIWCaHWe, W3MepeHUe, Kiaccudukaiys,
' MO/IeJTAPOBaHKe, CTaTUCTHUeCKast 00paboTKa JaHHBIX)
2 JKviBbIE CHUCTEMBI U UX OpraHU3alus
2.1 JKuBble cuctems (broCHCTEMBI) Kak MpeMeT u3ydeHusi buosorun. CBoicTBa buocrcTeM U WX pa3HooOpasue
5 YpOBHM OpraHu3alivi OMOCUCTEM: MOJIEKY/IIPHO-TeHeTUUeCKHA, KIIeTOUHBIN, OpraHu3MeHHbIH, TIOMY/ISIAOHHO-BUZIOBOM,
' 9KOCHCTEMHBIH, OHochepHbIi
3 XUMHUUYECKUH COCTaB U CTPOEHUE K/IeTKU
31 XUMHUECKUH COCTaB K/IETKM. XUMMWUECKHE 3/IEMEHTbI: MakKpO3/eMeHThbl, MUKpPO3JeMeHThl. Boja ¥ MHHepasbHbIe
' BerectBa. PyHKIMY BO/[bI U MUHEPAJTBHBIX BeIIleCTB B KieTKe. [logep)kaHre 0CMOTUUYECKOTro OasaHca
Benku. CocTaB u cTpoeHre 6eKOB. AMUHOKUCIOTHI — MOHOMePHI OenkoB. He3ameHrMble ¥ 3aMeHUMble aMUHOKUC/IOTHI.
3.2 AMUWHOKHCIOTHBIN COCTaB. Y POBHHU CTPYKTYPbI O€/TIKOBOM MOJIEKY/TbI (TIePBUYHASs, BTOPUUHAs], TDETUYHAS U UeTBePTHUHAs
CTPYKTypa). XvMHUUeCKre CBOHCTBa OeskoB. bronornueckue GyHKIUMM OTKOB.




depmeHTHI — OUOIOTHYeCKUe Karanu3aTtopbl. CTpoeHWe (epmeHTa: akKTUBHBIN I1eHTp, CyOcTpaTHasi CIielupuuHOCTb.

KodepmenTtsl. Butamunbl. OTinuns pepMeHTOB OT HeOPraHMYeCKMX KaTaau3aTopoB

YriaeBoabl: MOHOCAaxXapu/bl (TJIFOKO3a, prbo3a U Je30Kkcrupubo3a), Aucaxapuabl (caxapo3a, JIakTo3a) U I0JIMCaXapuabl

(kpaxmari, TJIMKOTeH, 1]e/UIt0103a). bruonoruueckve QyHKIMU yr1eBOAOB.

>3 JIummael: TpUraMLepuabl, crepousbl, hochomummabl. I'uapodunbHo-ruapodobHbIe cBolicTBa. bronornueckue GyHKIN
munuoB. CpaBHEHUE YTIeBO/IOB, O€/TKOB U JIMTTH/IOB KaK UCTOUHUKOB YHEPTUU
3.4 Hykneunosblie kucnotel: JHK 1 PHK. HykneoTuasl — MOHOMepbI HYK/IeUMHOBBIX KUCAOT. Ctpoenue u ¢yHkuuu JHK.
' Crpoenue u ¢pyukimu PHK. AT®: ctpoeHue v GhyHKIUH
3.5 [utonorus — Hayka o Kietke. KnerouHas Teopusi. MeTo/ibl U3yueHHUs KJI1IeTOK
36 KneTka Kak LjesiocTHast )kvBasi cucrema. OO1ye MprU3HaKy K/IETOK: 3aMKHYTasi Hapy>kHasi MeMOpaHa, MosiekyJibl JJHK kak
' reHeTHUUeCKWH arrapar, CucTeMa CMHTe3a 6e/ka
37 TUMbI KJeTOK: 3yKapuoTHUecKasi U mpokapruoThyeckast. OcoOeHHOCTH CTPOeHUs POKAapUOTHUeCKOU KiieTKU. KieTouHas
. creHKa 6aktepuii. CTpoeHHe 3yKapruoTUYeCKOU KiieTKi. OCHOBHBIE OT/IMYMSI PACTUTETbHOM, YKUBOTHOW U 'PUOHOM K/IETKU
[ToBepXHOCTHBIE CTPYKTYPbI K/IETOK — KJIeTOYHasi CTeHKa, TJIMKOKalIWKC, ux (yHkuuu. [1na3matrueckass memOpaHa, eé
cBoiictBa U pyHKIMU. [lyuToriasma u eé opraHoubl. OHOMeMOpaHHbIe OPraHOM/IbI KJETKU: 3HJO0IIa3MaThyecKasi CeTh
3.8 (3I1IC), armapar [Nonbayky, MM30coMbl. [10/1yaBTOHOMHBIE OPraHOM/IbI KJIETKU: MUTOXOH/PUH, I1acTuabl. [Iporucxoxgenre
MUTOXOH/pUM U Tuiactiz. Bugpl minactig. HememOpaHHbIe opraHOW/bI K/IETKU: PUOOCOMBI, KIIeTOUHBIN LIEHTP, PeCHUYKH,
JKTYTUKU. OYHKLIMY OPraHoWZOB K/eTKU. BkiroueHus
3.9 slnpo — perynsTopHbIA 1jeHTp KieTkH. CTpoeHue sjpa: sifepHas 000/0uKa, KapHoIUla3Ma, XPOMAaTHH, SIAPBIIIKO.
' XPpOMOCOMBI
3.10 TpaHcriopT BellecTB B KeTKe
4 JKu3HeiesITeNIbHOCTh KJIETKU




4.1

OOMeH BeIlecTB, UM MeTabomM3M. AcCUMIIALIUA (TJIaCTUUeCKH 00MeH) U IUCCUMUIISILNS (3HePreTHYeCKUi oOMeH) —
[IBe CTOPOHBI eAWHOro mporiecca MeTabonu3ma. Tumbl oOMeHa BeleCTB: aBTOTPO(MHBLIM U TeTepoTpodHBIM. Poib

(epmMeHTOB B 0OMeHe BelleCTB U MpeBpalljeHnH SHepTryu B KJIeTKe

4.2

®otocuHTe3. CBeToBasi U TeMHOBas (ha3bl hoTocuHTe3a. Peakijuu gotocrHTe3a. IhPeKTUBHOCTb (OTOCHHTe3a. 3HaUeHUe
doTocuHTe3a I >KU3HM Ha 3emsie. BrusHue yCioBUM cpeibl Ha (OTOCHMHTe3 U CHOCOOBbI TIOBBIIIEHUSI €r0
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX paCTeHUM.

XemocuHTe3. XeMOCHHTe3Upyolue OakTepru. 3HaueHre XeMOCHHTe3a [I/Isl JKU3HU Ha 3eMiie

4.3

SHEPFETI/I‘JECKI/Iﬁ 0OMeH B KJIeTKe. PacmenneHI/Ie BeIleCTB, BbIAE/TIEHNE U dKKYMYJ/IMDOBAHKWE SHEPTHUU B KJIETKE. OTarbl
SHepreTuyeCckKkoro obmeHa. I'mikomms. BpO)KEHI/Ie n ero BHIBI. KI/ICJ'IOPO,Z[HOE OKHC/IeHHe, W/ KJ/IeTOUHOe [AbIXdaHHe.

AbdeKTUBHOCTL SHEPTeTUUECKOT0 0OMeHa

4.4

Peakiiuy maTpuuHoro cuHre3a. ['eHeTnueckasi uHbopmarus u JJHK. Peanv3aiusi reHeTHuecKoi MHGOpMalluK B KeTKe.
I'eHeTHUeCKUH KO/ M €ro CBoiCTBA. TpaHCKpUIILMS — MaTpuuHbi cuHTe3 PHK. TpaHcmsauus — 6uocuHTe3 Oesika.

KopupoBaHnue aMMHOKHUCIOT. Posib pubocoM B GrocuHTe3e Oeska

4.5

Hexknerounbie (hopmbl KU3HU — BUPYCHI. VicTopusi oTKpbiTHsS BUpYycoB (.M. ViBaHoBCkmit). OCOOEHHOCTH CTPOEHHs U
JKU3HeJ|esiTeIbHOCTU BUPYCOB. bakTteprodaru. BonesHy pacTeHMid, )KMBOTHBIX M UeOBeKa, BbI3bIBaeMble BHPYCaMHU.
Bupyc ummyHozeduiuta uenoBeka (BUY) — Bo3Oyaurens CIIW/a. [TpodwuiakTrka pacripoCcTpaHeHWs] BUPYCHBIX

3a00/1eBaHUN

Pa3MHOXXeHHe U MHAWBUYd/IbHOE Pa3BUTHE OPIrdHU3MOB

5.1

KneTtouHblii 1K/, WM >KU3HEHHbIM LMK KieTKU. MHTepdasza u muto3. [lpoijeccel, mpoTeKkaroiue B UHTepdase.
Perymikauusi — peakuusi matpuuHoro cuHTe3a /JJHK. Crpoenue xpomocoM. XpOMOCOMHBIA Habop — KapHOTHIIL
[uryionHpIi ¥ TaluIONJHBIA XPOMOCOMHBIE HabOpbl. XpomaTwgbl. LIuTONMOrMUecKrWe OCHOBBI pPa3MHOXKEHUS W

WMHAWBUYA/IbHOI'O PA3BUTHUA OPIdHU3MOB.




[Henenvie knetkn — muto3. Ctaguu muto3a. [Ipolieccel, Mpoucxosiie Ha pasHbIX CTaAUsIX MUTO3a. bruosnornueckuii

CMBICJI MUTO34d

5.2

@dopMbI Pa3MHOXKEHUST OpraHU3MOB: becriosnoe U 1osioBoe. Bupl 6ecrionoro pa3MHoOXKeHust: ie/ieHre HaZiBoe, TIOUKOBaHKe
OJHO- ¥ MHOTOKJIETOUHBIX, CIOpooOpa3oBaHWe, BereTaTMBHOe pa3MHOXKeHHUe. VICKyCCTBeHHOe KJIOHMPOBaHHE

OpPraHM3MOB, €ro 3HaueHue Ojid CeJeKLuHu

5.3

[TosoBoe pa3MHOKeHUe, ero OT/NUMs OT Hecrosoro.
Metio3. Ctaguu Meiio3a. [Tporjeccsl, mpoucxosiye Ha CTafusix Meiio3a. [loBeeHre xpoMocoM B Metio3e. KpoccuHrogep.

Buosornueckuii CMbIC/I M 3HaUeHHE Meko3a

5.4

I'ameTtorenes — rnpounecc O6pa3OBaHI/IH ITOJIOBBIX KJ/IETOK Y J>KMBOTHBIX. IlonoBbie »Kene3bl: CEMEHHUKU U SIMUHUKM.
OﬁpaBOBaHI/Ie U pa3BUTHE IIOJIOBBIX KJ/IETOK — TdMeT (CHepMaTO3OI/I,Z[, HﬁHEKﬂeTKa) — CIIeEpMATOreHe3 M OOreHes.

Oco6eHHOCTH CTPOEHUS SIMIIEK/IETOK U criepMaTo3ouoB. OrogoTBopenue. [TapreHoreHes

5.5

WHpuBuayanbHOe pa3BuTHe (OHTOreHe3). OMOpHOHa/IbHOEe pa3BUTHe (3MOpHoreHes). DTarbl SMOPHOHATLHOTO Pa3BUTHS
y TI03BOHOYHBIX JKMBOTHBIX: /IpOOJieHWe, TacTpy/slys, opraHoreHe3. IlocTamOpuoHanbHOe pa3BuTHe. THIIbI
MoCTIMOPHOHA/ILHOTO PAa3BUTHS: TIPSIMOe, HerpsiMoe (JTMUMHOYHOe ). BivsiHue cpe/ibl Ha pa3BUTHE OPraHM3MOB; (DaKTOPHI,
criocoOHbIe BbI3bIBaTh BPOXK/AEHHBIE YPO/CTBA.

Poct n pa3BuTHe paCTEHHﬁ. OnToreHe3 LIBETKOBOI'O paCTeHUA: CTPOEHHNE CEMEHU, CTaAWN PA3BUTHUA

HaCer,E[CTBEHHOCTb N U3MEHYMUBOCTHL OPraHHU3MOB

6.1

ITpeameTr u 3ajauM reHeTUKH. VICTOpusl pa3BUTHS TeHeTUKU. BK/aJ, pOCCUHCKUX M 3apyOe)KHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeTo/bl TeHeTHKU (TMOpPUA0IOrUUecKUid, I[UTOreHeTUUeCKUd, MOJIeKY/ISIpHO-TeHeTHUecKuii). OCHOBHbIE

reHeTU4ecKue MoHATHS. ['eHeTHUecKas CHUMBOJIMKA, UCII0J/Ib3yeMasd B CXeMdX CKpEH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEpHOCTH Hac/ie/|[oBaHUsI NIPU3HAKOB, ycTaHoB/ieHHble I'. MeHgeneM. MoHorubpuHoe ckpelljuBaHHe. 3aKOH
equHOOOpasusi THOPHU/IOB MEPBOTO TOKOJIeHHs1. [IpaBUio JOMHUHMPOBaHUS. 3aKOH pacIlieryieHusi PU3HAKOB. ['uroTesa

YMCTOThI raMeT. ITo/IHOe 1 HermoJiHoe AOMHWHHPOBdHHE.




OurnbpupHoe CKpelljMBaHWe. 3aKOH He3aBUCMMOrO Hac/jae[OBaHUs TIPU3HAKOB. LIuToreHeTHueckue OCHOBBI
JUTHOPUIHOTO CKpellMBaHUus. AHalW3upylollee CKpeluBaHue. Vcriosb30BaHUe aHaA/TIW3WPYIOIIEro CKpeL[UBaHUs [jist

oripejie/;ieHrsd reHOTHIla ocobu

6.3

CuerieHHOe Hac/ie[joBaHWe MpH3HakoB. Pabora T. MopraHa 1o ClerJieHHOMY Hac/eloBaHHI0 reHoB. HapyieHue
CLieI/IeH!s] TeHOB B pe3yJ/ibTaTe KpOCCUHIOBepa. XpOMOCOMHasl TeOpUs Hac/le[CTBeHHOCTU. ['eHeTUUeCcKue KapTel.
l'enetuka 1o/sa. XpOMOCOMHOe oOIlpefie/ieHWe I1071a. AYTOCOMBI M I10/I0Bble XPOMOCOMBI. I'OoMoramerHele U

rereporaMeTHbie€ OPrdHKU3MBbI. HaCJ'Ie,E[OBElHI/Ie IMPHU3HAKOB, CLEIVIEHHBIX C IT0JIOM

6.4

N3meHunBoCTh. Buabl M3MeHUMBOCTH: HeHac/ie[CTBeHHass W Hac/e[CTBeHHas. Poib cpeibl B HeHacC/ae[CTBEHHOM
M3MEeHUMBOCTU. XapaKTepuCThKa MOAU(UKAIIMOHHON W3MEHUMBOCTU. BapuallvoHHBIN psifi ¥ Bapyal[MOHHAas KpUBasl.
Hopma peakiuu mnpusHaka. KosnuecTBeHHble M KayeCTBeHHble TpPWU3HAaKA W UX HopMma peakuud. CBolicTBa

MOAU(UKAI[MOHHON U3MEHUHNBOCTH

6.5

HacnencTBeHHasi, Wik reHOTHITMUECKasl, I3MeHUMBOCTh. KoMOHWHATHBHAs ©3MEHUMBOCTL. Meli0o3 1 M0I0BOM Mporjecc —
OCHOBa KOMOWHATHWBHOM W3MEHUMBOCTH. MyTallMOHHas W3MeHUMBOCTh. Kiaccudukalys MyTalyid: TeHHbIe
XPOMOCOMHbIe, TeHOMHbIe. YacToTa ¥ MpUUYMHBI MyTauuid. MyTtareHHble (hakTOpbl. 3aKOH TOMOJIOTMYECKHX DSZIOB B

HaceACcTBeHHOM usMeHurBocty H.M. BaBuiosa

6.6

I'eHeTrKka uesioBeka. KapuoTtun uesioBeka. OCHOBHBIE METO/[bI TEHETHKH Ue/IOBEKA: reHealornueckui, OJTM3HEI0BbIH,
[[UTOTeHeTHUeCKUH, OMOXMMUYECKHH, MOJIeKYy/IsipHO-TeHeThuuecknii.  CoBpeMeHHOe  Orpejie/ieHHe  TeHOTWIIA:
[OJTHOTEHOMHOEe CeKBeHUPOBaHVe, IeHOTUMIIUpOBaHWe, B TOM uucie C roMoupro IIIIP-aHamv3a. HacnejctBeHHbIe
3abo/ieBaHus1 uesioBeKa: reHHbIe 60/1e3HU, 60JIe3HH C HAaC/IeJCTBEHHOM MpejpacriosioXKeHHOCTbI0, XDOMOCOMHBIe 60J1e3HH.
ComaThueckre YW TreHepaTHBHble MyTal[dd. [IpUHLUIBI 370poBOro obpa3a »KWU3HHU, AMArHOCTHUKH, MPOPUIAKTUKU U
NleueHUst TeHEeTHUeCKUX Oome3Hell. MeauWKo-TeHeTUUeCcKoe KOHCY/bTHPOBaHME. 3HAueHWe MeJUIIMHCKON TeHeTUKU B

npeaoTBpallleHuH U JieHeHNHW Tr'eHeTUYEeCKHUX 3a00/1eBaHNI UeI0BeKa

Cenexiusi opraHu3mMoB. OCHOBBI OMOTEXHOIOTUN




7.1

CenekUMsi KaK HaykKa M TIpoLiecC. 3apoK[eHWe CeJieKUUM M AoMecTuKalus. Yuenwne H.M. BaBwioBa 0 uLeHTpax

TIPOMCXOKAEHHsT U MHOTroo0Opa3usi KyJIbTYPHBIX pacTeHW. LIeHTpbl TPOMCXOXKAEHUsSI AOMAlIHUX >XUBOTHBIX. CoOpT,
1opo/ia, ITaMM

7.2

CoBpeMeHHbIe MeTO/IbI CesleKI[MU. MacCOBbIM U WHAWBUYAIbHBIN OTOODPBI B CeJIeKLIMK PacTeHUM U )KUBOTHBIX. OLjeHKa
9KCTephbepa. B/IM3KopoicTBeHHOE CKpelluBaHue — MHOpuAMHT. YuncTast muHus. CKpelliBaHie YUCThIX TMHUH. ['eTepo3uc,
unu rubpugHas cwia. HepojcTBeHHOe cKpeluBaHWe — ayTOpuauHr. OTpanéHHass THOpUAM3aIUs U eé YCIIeXH.
NckyccTBeHHBIM MyTareHe3 U IOMAy4YeHWe TIO/MUIIOWZAOB. [JlOCTW)KeHHsI CeNeKLUM pacTeHW, >KUBOTHBIX U

MHKDPOOPTraHH3MOB

7.3

BroTexHO/IOTUS KaK OTpacib TPOM3BOJACTBA. ['eHHass HWH)XeHepusl. JTambl co3jaHust pekombuHantHoW [JHK wu
TPaHCreHHbIX OpraHrM3MoB. KneTouHasi uH>keHepus. KieTouHble KyabTypbl. MUKPOK/IOHA/IbHOE pa3MHOXKEeHHEe PACTeHUH.
KsioHrpoBaHWe BBICOKOMPOAYKTHUBHBIX CeTbCKOX03HCTBEHHBIX OPraHW3MOB. JKOJIOTHUECKUE U STUUECKHe MPOO/IEMBI.

I'MO - reHeTHuecKu MOAU(ULIMPOBaHHbIE OPTaHU3MbI

11 KJIACC

Kopg,

IIpoBepsieMblii 371IeMEeHT CO/iep)KaHHus

OBOJTIOLIMOHHAS OHMOJIOTHSI

1.1

OBOJIIOL[MOHHAs TeOpusi U eé MecTo B 610JIOTHH.
CugetenbcTBa 3BOJOLMHK. [lajeoHTO/IOTHYECKWe: T10C/Ie[J0BaTe/IbHOCTb TIOSIB/IEHHS BU/IOB B I1a/IEOHTOJ/IOTHYECKOU
JIeTOMUCH, Tiepexo/iHble (popMmbl. buoreorpadguueckre: cXoACTBO M pasinuuve (ayH U (GOp MaTepuKOB U OCTPOBOB.

OMOpHosIoruyecKre: CX0JCTBA M Pas3Inuvsi SMOPHOHOB Pa3HBIX BU/IOB IMO3BOHOUHBIX. CpaBHUTENIbHO-aHATOMUYECKHE:




rOMOJIOTUYHbBIE, dHA/IOTMYHbIe, PYAWMEHTADHbI€ OpraHbl, dTdBHU3MBbI. MOJ’IEKyJ'IHpHO-6I/IOXI/IMI/II-IECKI/IEZ CX04CTBO

MeXaHM3MOB HaC/1eACTBEHHOCTH U OCHOBHBIX MeTabo/InUeCKUX HYTef/i Yy BCeX OpraHM3MoOB

1.2

OBosmouroHHas Teopus Y. [lapeuHa. [IpeanockliKu BOSHUKHOBEHUS JapBUHM3MA. [IBIDKYIIEe CUJIbI BOJTIOLIMU BUIOB T10
HapBuHy (M30bITOUHOE pa3MHOKeHWe TIPM OrpPaHWUYeHHOCTH pecypCcoB, HeorpejieliéHHasi U3MeHUMBOCTh, Oophba 3a

CyILIeCTBOBaHWeE, eCTeCTBeHHBIN 0TOOP)

1.3

CunrteTtnueckas Teopus 3Bo/touuu (CT3) 1 ocHOBHBIe eé TosiokeHus1. MukposBomoLus. [Tonmyisims Kak euHULIA BUZA

Y 9BOJTIOL[UU

1.4

Oewkyiye cusbl (aKTOpbI) SBOJOL[MN BUOB B MPUpO/e. MyTal[MOHHBINA TPOLiecC 1 KOMOMHATUBHAsT U3MEHUUBOCTD.
[MomynsiyoHHBIe BOJIHBI U fipeiid reHoB. V3onstms v murpaiws. EcTecTBeHHbIM OTOOD — Hampap/sitoluii (akTop
3BosTIOLIMH. POpPMBI eCTeCTBEHHOTO 0TOopa.

[MTpucrocob1eHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOJIOLMU. [IprMephl puciocobieHui y opraHu3MoB. ApoMopgo3bl U
yauoajanTalyu.

Bup u Bugoobpa3oBanue. Kpurepun Buzia. OcHoBHBIE (hOpMBI BUI000pa30BaHuUst: Teorpapuueckoe, IK0J0rudeckoe

1.5

MaKPOBBOIII-OL[I/IH. cDOprI 9BOJIFOLIMH: q)HHeTI/I‘—IeCKaH, AUBEPIreHTHdsd, KOHBEPreHTHad, Idpa/lie/IbHasl. HeO6paTI/IMOCTb

9BOJTIOL[UN

Bo3HUKHOBEHWE U pa3BUTHE KU3HU Ha 3eMie

2.1

[loHayuHbBIe TIpeZICTaB/IeHNsI O 3aPOXKJEHNH KM3HU. HayuHble TUTIOTe3bl BOSHUKHOBEHHS )KU3HU Ha 3emsie: abvoreHes
naHcrnepMust. XMUMHUUecKast 3BOJIOLMs. DKCIIepUMeHTaIbHOe MO TBePKeHre XUMUUeCKOM 3Bo/MoLU. HauanbHble STarnbl
Ouonornueckoit 3Bosmoruu. ['unore3a PHK-mupa. IlepBbie KieTKH U WX 3BOJONMsA. ©OpMHUpPOBaHHE OCHOBHBIX TPYIII

JKMBBIX OPTdHHU3MOB




2.2

Pa3BuTHe x13HU Ha 3emie 10 3paM U niepuojamM. Katapxeli. Apxeiickasi v IpoTepo3oiickas 3pbl. [1aneo3oiickas 3pa u eé
MepUOo/Ibl: KEeMOPUICKUM, OP/JOBUKCKUM, CHJTYPUMCKHM, 1€BOHCKUN, KAMEHHOYTOJ/IbHBIN, TePMCKUA. Me3030¥cKas 3pa U
eé Mepuo/Ibl: TPUACOBBIN, FOPCKUM, MeJIOBOM.

KaiiHo30MCKass 3pa U eé mnepuojpbl: IajneoreHOBbIM, HEOreHOBBbIM, aHTPOIIOTeHOBBIA. XapakTepyuCTHMKa KiuMaTa U
reoJIorMuecKux rpoieccoB. OCHOBHBIE 3Tarbl BOIIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMop¢03bl Y pacTeHUi

N J)KUBOTHBIX. HOHBJ’IQHI/Ie, PaCUBET U BBIMHUPAHHWE T'DYIIIT XKUBBIX OPIrdHU3MOB

2.3

Cucrema OpraHrn4Yeckoro Mmpd Kak OTpa>KeHHUe 3BOJIFOLIUH. OCHOBHBIE CHICTeMaTHUueCKue T'pyIIIibl OpraHu3MOB
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OBo/MIOLMS yesoBeKa. AHTPOMNOJIOTMSl Kak Hayka. Pa3sBuTue MpezcTaB/eHHMM O MPOMCXOXJEHUM uesnoBeka. Metozpl
M3y4JeHus aHTpornoreHesa. CXo/CTBa U pa3/nuMs yesoBeKa U )XMBOTHbIX. CUCTeMaTHUecKoe T0JI0KeHHe YeloBeKa.
Iewkymue cuel (pakTopsl) aHTpororeHe3a. HacsiecTBeHHasi M3MEHUMBOCTb U eCTECTBEHHBIN 0TOop. OOIecTBeHHbIH

o0pa3 yK1U3HH, U3rOTOBJIEHWEe OPY/IUM TPYZQ, MBIIIIeHHUe, PeUb

2.5

OcHOBHbIe CTaJiuM U BETBH 3BOJIIOLIMYU UesloBeKa: aBcTpanonuTeku, YenoBek ymenbii, UesnoBek mpsiMoxo siiuii, Yemnosek
HeaHJlepTanbCKui, Ye/noBeK pa3yMHbld. HaxoZKud HCKOMAaeMbIX OCTaHKOB, BpeMs CyI[eCTBOBaHHUS, 00/acThb

pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OpYAUs

2.6

Yenoseueckre pacbl. OCHOBHBIE OOJIbIIIME PACKI: €BPOTIEOH/IHAs (eBpa3uiicKast), Herpo-aBCTpaiouJHast (3KBaTopraibHast),
MOHT'0JIOM/IHAasA (a3MaTCKO-aMepuKaHCKasi). YepThl MpHCoco0/IeHHOCTH TIPe/ICTaBUTe/Iel Ue/IoBeUeCKMX pac K YCIOBUSIM

cyljecTBoBaHUs. EAMHCTBO yenoBeueckux pac. KpuTtuka pacusma

Opranusmsl ¥ OKpysKarolllas cpejia

3.1

OKOJIOTUS KakK HayKa. 3afaud W pasfesbl 3KOA0TMHA. MeToAbl 3KOJOTUUeCKUX WCC/IeJ0BaHUK. ODKOJIOru4ecKoe

MHPOBO33pEHUE. Cpe,qbl obuTaHus OpraHM3MOB: BOJIHAsA, Ha3€MHO-BO31yIlIHAA, ITOYBE€HHAs, BHYTPHUOPraHU3MeHHadA




Okosnornyeckue akropel. Knaccudukaiys skonornyeckux (HakTopoB: abuoTryeckre, OMOTHUECKHEe U aHTPOIIOTeHHbIe.

32 [eiicTBre 5KOM0rnyecknx (pakTopoB Ha OpPraHU3Mbl
3.3 Abuotuueckue (pakTOpBI: CBET, TeMIlepaTypa, BAaKHOCTb. PoToneproansm. I[IpucrocobieHrst OpraHu3MOoB K JIeCTBHIO
' abuoTnuecknx ¢akTopoB. bruonoruueckre puUTMBI
Bbuotnyeckue dakTopbl. Buibl 6MOTMUECKUX B3aUMO/IeMCTBUM: KOHKYDEHLUS, XUII[HUUeCTBO, Mapa3suTu3M, MyTyaau3Mm,
3.4 KOMMeHCa/mm3M  (HaxjeOHWYeCTBO, KBAapTUPAHTCTBO), aMeHCaaW3M, HeWTpanu3M. 3HaueHWe  OMOTHUYECKUX
B3aUMO/IeHICTBUM [IJIs1 CYIIeCTBOBAHKMSI OPTaHU3MOB B TIPUPOJHBIX COOOII[eCTBaX
35 OKOJIOTUUeCKHe XapaKTepUCTUKUA mony/asauvd. OCHOBHbIe IIOKa3aTeayd IOMYJISILMWA: YUCIeHHOCTb, TUIOTHOCTS,
' PO’K[jaéMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpaLiys. [JuHaMKKa YK C/IeHHOCTH TIOMYJISLUU U eé peryisius
4, Coo011]eCTBa U 3KOJIOTMUECKHE CUCTEMBI
il Coob1iecTBo opraHu3MoB — OuorieHo3. CTPYKTYphI OHOLIeHO3a: BU/IOBasi, IPOCTPAaHCTBeHHas1, Tpoduyeckas (TimirieBas).
. Bugpi-nomuHanTel. CBsI3M B OHOLIEHO3e
OKosiornyeckre cuctembl (3Kocuctembl). TToHSTHE 00 3KOCHcTeMe W OuoreorjeHo3e. DyHKIMOHA/IEHBIE KOMITOHEHTHI
9KOCUCTEMBI: TIPOJAYLIEHTBbI, KOHCYMEHTbl, peAyLieHTbl. KpyroBopoT BelljeCTB M IIOTOK 3HEPIMM B SKOCUCTEMe.
4.2 Tpoduueckue (ruiieBbie) ypoBHU 3KocHCTeMbl. [TuirieBbie 1ienu v ceTr. OCHOBHBIE ITOKa3aTe/d 9KOCUCTEMBI: OroMacca,
MIPOAYKLUS. DKOJOTHYeCcKre MUpaMU/bl: MPOAYKLMW, YUCAEeHHOCTH, 6romacchl. CBOMCTBa 3KOCUCTEM: yCTOMUMBOCTD,
camoperyJisiLus, pa3Butre. Cykieccus
[IpupogHbIe 5KOCUCTeMbI. DKOCUCTEMBI 03€p M peK. DKOCHCTeMa XBOMHOT0 WU LIMPOKOJIMCTBEHHOIO Jieca.
43 AHTpOTIOTeHHbIe 3KOCUCTeMbl. ATpPO3KOCUCTeMbl. YpbOosKocucTeMbl. Buonornueckoe M XO03sWCTBEHHOe 3HauyeHHe

arpo3KoCHUCcTeM U ypO0O3KOCHCTEM.

BropasHoobpas3ue Kak $pakTop yCTOHUMBOCTH KocrcTeM. CoxpaHeHHe 6HOIOrMYecKoro pa3Hoobpasus Ha 3emie




Yuenune B.U. BepHagckoro o 6uocdepe. I'paHuiibl, COCTaB U CTPYKTypa ouocdepsl. JKrBoe BeIecTBO U ero GhyHKI[HH.

OcobenHoctu G6uocdepsl Kak r100ambHON 3KOCHUCTeMBI. [lMHaMUUecKoe paBHOBecHe W oOpaTHasi CBsisb B Ouocdepe.

o KpyroBopoThI BeLeCTB ¥ OUOre0XUMUUECKHe LIUKJ/IbI 3/1IeMeHTOB (YI/epoja, a3oTa). 30HaabHOCTL 6rocthepbl. OCHOBHbBIE
OVOMBI CyIn
YesoBeuecTBo B Orocdepe 3emn. AHTpOTIOreHHbIe n3MeHeHUs B 6rocdepe. ['1obanbHbIe 3K0MOrHUecKrie po6ieMbl.
4.5 OcCHOBa palMOHAIBHOTO YIIPAB/IEHHsT IPUPOJHBIMK PECYPCAMU M UX UCIO/Ib30BaHue. [JoCTiKeHus: OGUOIOrvy U 0XpaHa

TIPUPO/bI




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI VI YYEHUKA

* buosorus. 10 kmacc. ITaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u ap.;
IMox penakieti [Taceunrika B.B. AkipoHepHoe o6iriecTBo «/3aaTebCTBO
«ITpocBerieHue»

* Buosorus. 11 knacc. IMaceunuk B.B., Kamenckuii A.A., Py6ijoB A.M. u 1p.;
[MTox pemakiueii [Taceunrka B.B. AkipioHepHoe o6111ecTBO «M3/1aTeisCTBO

«IIpocselienue»

METOJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

IMN®POBLIE OBPA30OBATEJ/IBHBIE PECYPCBHI 1 PECYPCbI CETHU
MHTEPHET
bubmoreka LIOK

Poccuiickast 3/1eKTpOHHas 1IKO/1a
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