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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tpu pa3paboTke TMporpamMMbl M0 OHOJIOTUHA TEOPETUUECKYH0 OCHOBY ISt
oripefiesieHUsT TIOAXOJ0B K (DOPMUPOBAHUIO COZep>KaHUSI yueOHOro mpeameTa
«buosorusi»  cocTtaBWIM: KOHUenTyajJbHble mnosiokeHuss PIr'oc COO o
B3aMOOOYC/IOBJIEHHOCTH  IieJiel, Coflep)KaHWsl, pe3y/abTaTOB o00yuyeHUs U
TpeOOBaHMI K YPOBHIO TTO/ITOTOBKU BBIITYCKHUKOB, TI0JIO’KE€HHUST 00 00IIUX 1Ie/sX U
TIPUHLIATIAX, XapaKTepU3YIOI[UX COBPeMeHHOe COCTOSTHMe CHUCTEeMbI CpeJHero
obmiero obpa3oBanusi B Poccuiickoii ®efeparuu, a Takke TIOJIOXKEHUS O
cneriduike OHOJIOTHY, €€ 3HAUeHHUH B TTI0O3HAHWM YKUBOW TIPUPO/ILI M 00ecIieueHNH
CYILIIeCTBOBaHUsI uesioBeueckoro obijectBa. CorjiacHO Ha3BaHHBIM TIOIOXKEHHSIM,
oripe/iesieHbl OCHOBHBIE (DYHKIIMY TTPOrPaMMBI 110 6UOIOTUM 1 € CTPYKTYypa.

[Iporpamma 10 OuonOrMu AAET TMpeJCTaBAeHHe O Ieyax, o0 oOiei
CcTpaTerud OOyueHWs, BOCIUTAHUS W Ppa3BUTHUS OOYyUalol[UXCs CpeACTBaMH
yueOHOro TipeiMeTta «buosiorusi», ompegenser 00s3aTe/lbHOE TPeAMETHOE
coJiep)kaHue, ero CTPYKTYpy, pacrpejie/ieHdie TI0 pas3fejaM W TeMaw,
pPeKOMeHJyeMyI0 T0C/ie/J0BaTe/IbHOCTh M3yueHHs yueOHOro MaTepuasa C y4éToM
MEXIPeAMETHBIX M BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKH 00pa30BaTe/IbHOTO
Tmpoliecca, BO3pacTHBIX 0COOeHHOCTel 00yuaroIuxcs.

B mporpamMe 10 OHO/MIOTHM TakXKe YUYMTHIBAIOTCA TpeOOBaHUS K
TJIaHUPYEeMbIM JIMYHOCTHBIM, MeTarnpeJMeTHbIM W TIpeJMeTHbIM pe3yJibTaTam
oOyueHusi B (OPMHPOBAHWH OCHOBHBIX BWJIOB yueOHO-TIO3HABATe/LHOU
JesITe/IbHOCTH/yueOHbIX  [IeHCTBUM 00ydYaroluxcsi TI0 OCBOEHMIO COJlep>KaHHs
buonornueckoro oo6pa3oBaHuUsl.

B nporpamme 1o 6uosiornu (10-11 kmaccel, 6a30BbIM YPOBEHb) peasiri30BaH
TIPUHLIAIT TPEEMCTBEHHOCTH B W3ydeHWU OwWosioruu, Osarofapss 4yemMy B HeM
MIPOCMAaTPUBAETCS  HAIpPaBJIeHHOCTh HA pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMrpoBaHHEM  eCTeCTBeHHO-HAayYyHOTO  MHDOBO33DeHHs,  [[eHHOCTHBIX
OpHeHTAaLUi JIMYHOCTH, SKOJIOTMUeCKOT0 MbIIJIeHUs], TIpe/ICTaB/IeHu 0 3[0pOBOM
obpa3ze >KU3HU W Oepe)KHbIM OTHOIIEHHEM K OKDPY)Karollled IPUPOAHOMN cpefe.
[ToaTomMy Hapsiy C u3ydeHreM 0011[eOMOIOrHUeCKUX TeOpHi, a TakKKe 3HAHWM O
CTPOEHUU >KUBBIX CHCTEM Pa3HOTO paHra W CYI[HOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOLIECCOB B IpOrpaMMe Mo OUONOTUU y/ie/ieHO BHUMaHWe UCIO/b30BaHUIO
TI0JTyUeHHBIX 3HAHWU B TTOBCEHEBHOM >KU3HU /IS pellleHsT PUK/IaZHbIX 3a/ad, B
TOM UHC/Ie: MPOPWIAKTUKU Hac/eZICTBeHHbIX 3a00/ieBaHUM uesloBeKa, MeUKO-
reHeTUYeCKOoro KOHCY/TbTUPOBaHWUS, o0oCcHOBaHUs 9K0JIOTHUYECKHU
1jesiecoo0pa3HOro TIOBe/leHHsI B OKpY»Karollleld TMpPUPOAHOW cpefe, aHaau3a
B/IUSTHUST XO3STIHCTBEHHOW JIeATe/TbHOCTH UYejioBeKa Ha COCTOSIHME TIPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM. Y CU/IeHHe BHUMaHMS K TIPUKJIaHOM HarlpaB/IeHHOCTH
yuebHOro mpeamMera «buosiorusi» MPOAUKTOBAaHO HEOOXOJUMOCTBIO 0becrieueHust



YCJIOBHM IS PellleHus] OHOW M3 aKTyabHBIX 3a/lau IIIKOJILHOTO OH0J/IOTHYeCKOT0o
oOpa3oBaHUsl, KOTopasi mpeArionaraeT ¢GopMuUpoOBaHHe Y  00ydarol[uxcs
CroCOOHOCTU  a[]alMTUPOBAThCSl K HW3MEHEHHUsIM JWMHAMUUHO pa3BUBAIOILErocs
COBPEMEHHOI0 MHpa.

Burosiorvss Ha ypoBHe cpefHero o0iiero oOpa30BaHUs 3aHWMaeT Ba)KHOE
Mecto. OHa obecrieyriBaeT (opMHpOBaHHe Yy OOyYarOIIUXCS TIpeJCTaBJIeHUN O
HayyHOW KapTWHe MUpa, paciuupsieT U 00001jaeT 3HaHUS O YKUBOW TpUpoje, eé
OT/IMUMTE/IbHbIX TPU3HAKaX — YPOBHEBOM OpraHMU3aliuM W 3BOJIIOLIUU, CO3JaET
yCJIOBUSL  [si:  TIO3HAaHWS  3aKOHOB  JKMBOW  TIPUPOJbI,  (HDOPMUPOBaHUS
(byHKI[MOHAIBbHOMW TPaMOTHOCTH, HaBBIKOB 3/10POBOTO U Oe3omacHoro obpasa
YKU3HH, SKOJIOTMUeCKOT0 MBbIIL/IeHUs], [IeHHOCTHOTO OTHOILLEHUSs K KUBOW MPUPO/e
Y UejIOBEKYy.

Bosibliioe 3HaueHre GUOMOTHS MMeeT TakKe ZJisl pellieHus] BOCTIUTAaTeTbHBIX U
pa3BUBAIOLIMX  3a7iau  cpeAHero  oOiiero  oOpa3oBaHMs,  COLMAU3alUU
oOyuatotuxcs. M3yueHue 6uonorun obecrieurBaeT ycaoBUs [/si (HOPMHUPOBAHUS
WHTE/I/IeKTYa/IbHbIX, KOMMYHHKALIMOHHBIX ¥  WH(MOPMAI[MOHHLIX  HABLIKOB,
3CTeTUUYECKOU KY/bTYpPbI, CIIOCOOCTBYeT WHTErpari OMOJOTHYeCKUX 3HAHUN C
TIpe/ICTaB/IeHUsIMUA U3 APYTHUX yueOHBIX MpeAMeTOB, B UaCTHOCTH, (DU3UKH, XUMUU
u reorpaduu. Ha3BaHHble MOJOKeHUs] O TpeJHa3HaueHWW yueOHOro TipegMeTa
«buonorusi» cocTaBwIM OCHOBY [ijis OIpefie/ieHHsi TOAXO0J0B K 0TOopy
CTPYKTYPHUDOBaHHIO €ro CO/Iep>KaHus, IIpe/ICTaBJIeHHOTO B TIporpaMme TI0
buonoruu.

Otb6op cozmepkanusi yueOHoOro mpeamera «buosorusi» Ha 0a30BOM ypOBHe
OCYLL[eCTB/IEH C TMO3ULUM KyJIbTYypOCOOOPa3HOrO TOJX0Za, B COOTBETCTBUU C
KOTOpPBbIM OOyuarolyecsi JO/DKHbI OCBOMTH 3HAHUS W yMeHWs, 3HauuMble [/s
dbopmupoBaHus 001el KyabTyphl, OMpeesisollde aJieKBaTHOe TIOBejeHue
yejioBeKa B OKpY»Karolljeli pUpoAHON cpejfie, BocTpeOOBaHHbIE B TOBCEIHEBHOM
KU3HU U TIpPAaKTUUecKor gestenbHOCTU. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHUM
3aHHMMAIOT 3/IeMeHThI CO/Iep>KaHusl, KOTOpbIe C/Ty>KaT OCHOBOM /151 (HOPMUPOBaHMUS
Mpe/ICTAaB/IECHUM O COBPEMEHHOW eCTeCTBEeHHO-HAayyHOM KapTUHe Mupa U
LEHHOCTHBIX  OpHEeHTAalMsiX  JMYHOCTH,  CIOCOOCTBYHOIIMX  T'yMaHU3alL[uu
6uosiornueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHWe cofiep)KaHusi yueOHOro Marepuaja B TIporpaMme II0
O6uonoruu OCylil[ecTB/IeHO C Y4Y6TOM TPHOPUTETHOrO 3HAaueHWs 3HaHUM 00
OT/IMUUTETbHBIX 0COOEHHOCTSIX YKUBOU TPUPO/IbI, O €€ YPOBHEBOM OpraHu3alyy U
9BOJIIOL[MU. B COOTBETCTBUM C 3THUM B CTPYKType yuebHOTro mipeameTa «bronorusi»
BbIZIe/IeHbl C/IeAyIOIre CofiepKaTe/ibHble MTMHUN: «Bbro/iorTHs Kak HayKa. MeTo/ibl
HayuyHOro TI03HaHWs», «KieTka kKak Ouosiornueckasi cucreMa», «OpraHus3M Kak



Ouosornueckass cucrema», «CucremMa v MHOroobpasue OpraHMYecKOoro MHUpay»,
«DBOJTIOLIYS YKUBOH MPHUPO/IbI», «IKOCUCTEMBI U TIPUCYIIFE UM 3aKOHOMEDPHOCTH».

Llenp m3yueHus: yueOHOro mpeamera «bBuojorus» Ha 0a30BOM YpOBHE —
OBjlajieHe  OOYyYalLUMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKLHMOHATLHOMN
OpraHM3allui JKUBLIX CHCTEM PA3HOr0 paHra U mnpuobpeTeHue yMeHHM
WCTI0/Tb30BaTh 3TU 3HAHUS [/ TPAMOTHBIX J€MCTBUM B OTHOILEHWM OOBEKTOB
YKVBOM TIPUPO/IBI U PellieHNsT Pa3/IMYHbIX XKU3HEHHBIX TIPO0IeM.

HocTtwkeHue 1ie/id M3ydeHusi yueOHoro ripegmeta «buosorusi» Ha 6a30BoM
ypOBHe 00ecrieurBaeTCs pellieHreM C/ie/IyIOIIX 3a/jau:

OoCBOoeHHe OO0yuarolMMHCS CHUCTeMbl 3HAaHUM O OHOIOTUUeCKHUX TeopusX,
yUeHMsSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBuiax, CIy>Kall[uX 0CHOBOMN
A7 OPMUPOBAHUSI TIPeZCTaB/IeHWH O eCTeCTBeHHO-HAyuHOW KapTHHEe MHpa, O
MeTO/laX Hay4HOTO TI03HaHUs, CTPOEHUH, MHOTO00Pa3uu U 0COOEHHOCTSX >KUBBIX
CUCTeM Pa3HOT'0 YPOBHSI OpPraHM3allv, BBIJAIOIIUXCS OTKPLITUSIX U COBPEMEHHbIX
HCCJIeJOBaHUSIX B OMOJI0THM;

¢dopmupoBaHre y 00yuarOmIMXCs T03HABATeIbHbIX, WHTE/JIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTel B TIpPOIjecce aHaau3a AAHHBIX O MyTSAX pa3BUTHSA B
O6UoMOrUKM HayuHBIX B3TJ/ISII0OB, Weld M TOAXOAOB K H3YUEHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3al[uy;

cTaHOB/ieHMe Yy oOyuatomuxcsi 00mieill KyJ/ibTypbl, (YHKI[MOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSCHSATh U OLIeHUBATh SIBJIEHUS] OKPY KalOI[ero
MUpa >XMBOW TIDUPOJbI HAa OCHOBAaHWUM 3HAHUW M OIBITA, TMOTYYEHHBIX TIpU
13yueHUM OUOIOrUY;

dopmupoBaHre y O00yYalOLUMXCs yMeHWN WITIOCTPUPOBaTh 3HaueHHe
OuvonorMuecKUx 3HAHWUM B TIPAKTHUECKOW [1eATelbHOCTH ueioBeKa, pPa3BUTHU
COBpeMeHHBIX MeJULUHCKHUX TeXHOJIOTHI U arpoOMOTeXHOIOT U

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI Ue/IOBEKOM >KHUBOU
TIPUPO/bI, HeOOX0AUMOCTH GepeXXHOT0 OTHOLIeHUs K Hel, COO/IIoieH s 9TUUeCKUX
HOPM TIpY TIPOBeIeHUH OH0J/IOTHUeCKUX UCCIeJ0BaHUM;

OCO3HaHWe IIeHHOCTH OWO0JIOTUYeCKHUX 3HAHWM [jisi TIOBBILLIEHUS YPOBHS
3KOJIOTMUECKOU KYJ/IbTYPBI, /151 JOPMUPOBAHKSI HAYYHOTO MUPOBO33DEHNS;

nprMeHeHue TPUOOPEeTEHHBIX 3HAHUM U YMEeHUM B TTOBCeJHEBHOM XXKU3HU [IJIsI
OLIeHKH TMOCJ/IeICTBUM CBOEM JieATe/IbHOCTH MO OTHOIIEHWIO K OKPY’Karolllel cpe/e,
coOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHWEe U COO/OleHre Mep TPOMHUIAKTHKH
3abo/ieBaHUM.

B cucteme cpegHero obiiero obpa3oBaHus yueOHbIN TipeaMeT «Buoorus»,
M3yJaeMbiii Ha 6a30BOM ypOBHE, SIB/IsSIeTCsI 00s13aTe/IbHBIM Y4eOHbIM TTPeIMETOM.



st m3ydenusi brosoruy Ha 0a30BOM YpOBHE CpejiHero o01rero o6pa3oBaHus
otBoguTCs 68 vacoB: B 10 kmacce — 34 yaca (1 yvac B Hegem0), B 11 Knacce — 34
yaca (1 yac B Hezie/i0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Tema 1. buosiorus Kak HayKa.

buonorus kak Hayka. CBsi3b OMOIOTMM C 00I1[eCTBEHHBIMU, TEXHUUECKUMU U
JPYTMMHU eCTeCTBeHHbIMU HayKamu, (usocodueit, STUKOM, SCTETUKOU U TPaBOM.
Posib OGuonorun B (OpPMUpPOBAHMM COBPEMEHHON HAayyHOW KapTUHBI MMpa.
Cucrema 6H0/IOrMUeCKUX HayK.

MeTo/pl T03HaHKS )KUBOUM TIPUPO/IbI (HaO/MIoieHre, SKCIIePUMEHT, OTTMCaHue,
nu3MepeHHe, KiaccuduKalys, MOJeTUpPOBaHNe, CTaTHCTHYeckas o0paboTka
JTaHHBIX).

JleMoHCcTpanum:

IToptpetsr: Y. NapBuH, I'. Menzens, H. K. Koabsnos, [I)x. YoTcoH u @. Kpuk.

Tab/muiIbl U cxeMbl: «MeTo/bI TT03HAHUS YKUBOU TTPHUPO/IBI».

JIabopaTopHbIe U MPpaKTUYeCKHe PpaboThbI:

[TpakTnueckass pabora Ne 1. «Mcrmosb30BaHre pa3/AYHBIX METO/OB TIpU
W3y4eHUr OMOIOrUUYeCcKUX 00BEKTOBY.

Tema 2. JKuBble cUCTeMbI U X OpraHu3aIusl.

JKuBbie cuctembl (6MOCHCTEMBI) Kak TIpeiMeT u3ydeHus buonoruu. Otandve
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/IbI.

CpoiicTBa brocrcTeM U UX pa3HooOpasue. YPOBHH OpraHU3alMKi OMOCHUCTEM:
MOJIEKY/ISIDHBIM, K/Ie€TOYHbIM, TKAaHEeBbIM, OpraHW3MEHHbIM, MOMYJSIL[MOHHO-
BU/IOBOM, 3KOCUCTEeMHBIM (OMOTreolieHOTHUeCKUi), OrMocdepHbIii.

JleMoHCcTpanum:

Tabuiel U cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpraHU3alid
JKUBOM TIPUPOJBI».

O6opyaoBanue: Moenb MoJieKyabl [THK.

Tema 3. XumMHnueckuil COCTaB U CTPOeHHEe K/IeTKH.

XYWMHUUECKUW COCTaB KJ/IETKU. XUMHUECKHe 3JIEMEHThbI: MaKpO3JIEMEHThI,
MHUKDPO3JieMeHThl. Bozla 1 MUHepasibHbIe BelecTBa.

@OYyHKIMM BOZABI W MUHepalbHbIX BellecTB B KieTke. Iloanep»kanue
OCMOTHUECKOT0 bajlaHca.

benku. CoctaB 1 cTpoeHHWe 0ekoB. AMHWHOKHC/IOTBI — MOHOMEDHI OeJTKOB.
He3ameHnmbIe 1 3aMeHHMble aMUHOKHC/IOTbL. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYpbl 0e/IKOBOW MO/eKy/bl (TiepBUYHAsi, BTOpDUYHAsi, TPeTUUYHasi U
yeTBepTHUHAsE CTPYKTypa). XHWUMHUeCKHe CBOMCTBa 0Oe/koB. Buosornueckue
¢dbyHKUMY OenKoB.



depmeHThl — OuWosiorMyeckue Karanmu3aTopbl. CTpoeHue QepMeHTa:
aKTUBHBIM 11eHTp, cybOcTpatHas creuuduuHocTb. KodepmeHThl. BuTamuHbI.
OTnnuus (pepMeHTOB OT HEOPraHUUeCKUX KaTa/ln3aTOPOB.

YrneBoapl: MoHOcaxapuibl  (TJIFOKO3a, pubo3a U [e30Kcuprb03a),
Jyucaxapuzibl (caxapo3a, JiakTo3a) M IojavMcaxapuzibl (KpaxMmas, TJIMKOT€eH,
Le/uTr0I103a). bruonornyeckre GyHKLMU yI1eBOJOB.

Jlunuapl:  TpUrauuepuabl, Qocdomunuapl, CcTepouzbl. ['MapoduIbHO-
rugpodoOHble  CBoicTBa. bBuonoruueckue ¢yHkuyuyd unuzoB.  CpaBHeHUe
yT7IeBO/IOB, O0€KOB U TUMH/I0B KaK NCTOUHUKOB SHEPIHH.

Hyknennosele xkuciorel: JAHK wu PHK. Hykneotugsl — MOHOMepSbI
HYK/I1eMHOBBIX KUCIOT. CTpoenune u ¢pyHkumu THK. Ctpoenue v @yukuuu PHK.
Bunabl PHK. AT®: ctpoeHue u GyHKLMM.

Lurtonorus — HayKa o KiieTke. KyieTouHasi Teopusi — IipuMep B3auMO/eUCTBUS
ujier U (pakToB B HAYYHOM TMO3HAaHUU. MeTo/bl U3yuyeHUsl KIeTKU.

KneTka Kak 1e/iocTHass »kuBasi cucTema. OOIve TpPU3HAKA KJIETOK:
3aMKHyTasi Hapy)kHas MemOpaHa, mosiekynbl [THK Kak reHeTHuecKuil arirapar,
cucTeMa CuHTe3a bestka.

Tumnbl K/IETOK: JyKapuoTUueckas W TIpoKapuoTtuueckas. OcobeHHOCTH
CTPOEeHUsI TIPOKapHUOTUUeCKOM KieTKU. KnetouHasi creHka OakTepuii. CTpoeHUe
3YKapUOTUYEeCKOM KieTKHM. OCHOBHbIE OT/IMYUS PaCcTUTeNbHOW, >XUBOTHOW H
rpruOHOM KIeTKH.

IToBepXHOCTHBIE CTPYKTYpPhI K/I€TOK — K/IeTOUHasl CTeHKa, TVIMKOKAIUKC, UX
dbyskiuu. [nasmatruyeckas MembpaHa, eé cBoiicTBa U PyHKUMU. LluToriasma u eé
opraHoufpl. OaHomembpaHHble opraHoufbl kieTkd: OIIC, anmapat Iosbmky,
m30coMbl. [loslyaBTOHOMHBIE OpraHoOWbl K/I€TKU: MUTOXOHZPUM, IIaCTHU/BIL.
[TpoucxoxkaeHre MUTOXOHAPUM W Timactvi. Bugel riactuz. HemembpaHHbIe
OpPraHou/Ibl K/IeTKU: pUOOCOMBI, KJIETOUYHBIA L[eHTp, L|eHTPHOJIM, pPeCHUYKH,
KITYTUKU. DYHKIMY OpPraHoOX/i0B Ki1eTKU. BK/toueHus.

Snpo — perynsiTopHbIA 1ieHTp KieTku. CTpoeHue siapa: siiepHasi 000/0UKa,
Kapuoria3sma, XpOMaTHH, SAPbILIKO. XPOMOCOMBI.

TpaHCIIOpT BelecTB B KJIeTKe.

JleMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Llnennen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. YunkuHc, P. ®paukinun, K. M. bap.

HOuarpammsbl:  «PacripefeneHre XUMHYECKHMX 37EMEHTOB B HEXXUBOU
npupozie», «PacrpesiesieHe XUMUYECKUX 3/IEMEHTOB B JKUBOU MPUPOJE».

Tabmurpl 1 cxembl: «lleproanueckasi Tab/iuija XUMUUYECKHAX 3JIEMEHTOBY,
«CTpoeHue MoJieKy/bl BOJbI», «brocrHTe3 Oesika», «CTpoeHre MoJieKyJibl bemka»,
«Ctpoenue QepmeHTa», «HyknenHoBele Kucaotel. JTHK», «CTpoeHre MOJIEKYJIbI



AT®», «CTpoeHHe 3yKapuOTHUYeCKOM KeTKu», «CTpoeHue >KUBOTHOW KIeTKH»,
«CTpoeHUe pacTUTE/IbHOM KJIeTKHW», «CTpoeHue TIPOKAapUOTHUYECKOW KJIeTKW»,
«CTpoeHue siipa KJIeTKW», « YT1eBOb», «JIUMUIb».

O6opyoBaHMe: CBEeTOBOM MHKDOCKOI, 00Opy/[0BaHWe [jisi TPOBeJeHUs
HaO/TI0/IeHnl, W3MepeHHM, SKCIIePUMEHTOB, MUKPOTIperapaThl pacTUTEbHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

JIaGopaTopHbIe U MPAaKTUYeCKHe padoThI:

JlaboparopHasi pab6ora Ne 1. «V3yueHHe KaTaJIMTUUYECKONW aKTUBHOCTU
(dhepmMeHTOB (Ha rprUMepe amuiasbl UK KaTaaasbl)».

JlabopaTopHass pabora Ne 2. «lV3yueHWe CTpOeHHSI KIETOK paCTeHHH,
JKUBOTHBIX W OaKTepHi MoJ; MUKPOCKOTIOM Ha I'OTOBBIX MMKpOIIperiapaTax U UX
OnucaHue».

Tema 4. JKusHeeaTe/IbHOCTh K/I€TKH.

OOmeH BeIrecTB, WM MeTabo/M3M. ACCUMUIALMS (T/IaCTUYECKUd 00MeH) U
JUCCUMUTIAIMSA (SHepreTuueckuii obMeH) — J[Be CTOpPOHBI €JWHOrO Tpoljecca
MeTabom3ma. Posib 3aKOHOB COXpaHEHHS! BEIeCTB W SHEPrud B ITOHUMaHHUH
MeTabonm3ma.

Tumnbl oOMeHa BeljeCcTB: aBTOTPO(HBINA U reTepoTpodHbIii. Pomb GepmeHTOB
B 0OMeHe BellleCcTB 1 TIpeBpalljeHUU SHePTUU B KJIeTKe.

@®otocuHTe3. CpeToBassi W TeMHOBasg (asbl (OTOCHHTe3a. Peakimu
doTocuHTe3a. IDPekTUBHOCTL (PoTOCKMHTE3a. 3HAUeHUe (POTOCHMHTe3a [JIsl JKU3HU
Ha 3emsie. BrusiHue ycioBuid cpefibl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHUsI €ro
MPOIYKTUBHOCTHU Y KY/JIbTYPHBIX PaCTEHUM.

XemocuHTe3. XeMOCUHTe3upytolue OakTepyu. 3HaueHHe XeMOCHHTe3a [ijis
JKU3HU Ha 3emJie.

OHepreTueckuii 0bMeH B KieTKe. PaciijeryieHue BeIecTB, BbiiesieHHe U
aKKyMyJ/IMDOBaHWe 5SHEpPruM B KjeTkKe. JTafbl JHepreTUyeckoro obmeHa.
I'mvikomus. bpokeHue u ero BuAbl. KuciopopHoe okuc/eHue, WIU KJI€TOYHOE
JbIXaHHe. OxkucuTenbHOe dbochopunrpoBanue. Db peKTUBHOCTD
9HEepreTUYeCKOro ooMeHa.

Peakijui MaTpuuHOro cuHTe3a. ['‘eHeTnueckas wuH(opmaius u [JHK.
Peanuzanys reHetrueckor WH(poOpMaluyd B KieTke. ['eHeTUUeCKUM KOJ U €ro
cBoiicTBa. TpaHCKpuriys — MaTpuuHbiii cuHTe3 PHK. TpaHcsiiusi — 6uocuHTe3
Oeska. Orarbl TpaHCAAIWMU. KoaupoBaHue aMHHOKHCIOT. Poss pubocom B
buocuHTe3e Oenka.

Heknerounsle (popMbl KHM3HU — BUpPYCHI. McTOoprst OTKpbITHS BUPYCOB (/. .
ViBaHoBckuii). OCOOEHHOCTH CTPOeHHs W JKMU3HEHHOrO0 I1IMK/a BHPYCOB.
bakrepuodaru. bonesHu pacreHud, >XUBOTHBIX W UeJOBeKa, BbI3bIBaeMbIe
BUpycamu. Bupyc ummyHozeduiiita yesioBeka (BUY) — Bo3byaurens CITU/a.



OO6patHasi ~ TpPaHCKpWILMs, peBeprasa W  HWHTerpasa. llpoduakTuka
pacrpocTpaHeHust BUPYCHbIX 3a00/1eBaHUM.

JleMoHCcTpanum:

[Toptpetsr: H. K. Konbuos, 1. Y. UBanoBckuy, K. A. Tumupsses.

Tabmuipbl U cxembl: «THIBI mUTaHUS», «MeTaboaHu3M», «MHUTOXOHAPHS»,
«DHepreTuueckuii obmen», «Xsmoporiact», «®ortocuHres», «Ctpoenue [THK»,
«CTpoenue U (HyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oenka», «'eHeTUUeCKUM KOy,
«Bupyce», «bakrepuodarn», «CTpoeHre U >XU3HEHHbIM LK1 Bupyca CIIW/a,
OakTepuodara», «Permkarus JTHK».

OO6opyoBaHue: Mojenu-anmuMKaud «Yasoenue [THK u TpaHCKPHIIIUS»,
«buocunTes benka», «CTpoeHure KneTKu», Mojienb CTpyKTypbl JTHK.

Tema 5. Pa3MHO)XeHHe U UHUBH/ya/IbHOE Pa3BUTHE OPraHU3MOB.

KneTouHbld LMK/, WIM >KA3HEHHBbIM LUK KieTKU. VIHTepdasa u MHUTO3.
[Tpoueccel, nporekaromye B HHTepdasze. PennMkanus — peakiyusi MaTPpUUHOTO
cudte3da [IHK. CtpoeHne XpomMocoM. XPOMOCOMHBIM Habop — KapuOTHIIL.
[OurnaouaHbli U TalVIOWAHBIA ~ XPOMOCOMHBbIe  Habopbl.  XpOMaTH/BI.
[lurosornyeckue OCHOBBI pasMHOXKEHUSI U UHAWBUAYAJbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenvie knetkn — muto3. Craguu muto3a. [Iporjeccel, mpoucxojsiye Ha
pa3HbIX CTaJUsAX MUTO3a. brosiornuecknii CMbIC/1 MUTO3a.

[Tporpammupyemasi rubesb KIeTKH — arloriTo3.

®opMbl pa3MHOKEHUsI OpPraHU3MOoB: Oecriosioe U mosoBoe. Buabl 6ecrionoro
pPasMHOXXeHUS: JieJleHMe HaJBoe, T[I0YKOBaHWe OJHO- W MHOIOKJ/IeTOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOe pa3MHOKeHUe. VICKycCcTBeHHOe K/IOHMPOBaHUe
OpPraHu3MOB, ero 3HaueHue JJ1s CeJIeKL1U.

[TosoBOE pa3sMHOKeHUe, ero OT/IMUKs OT Hecrosioro.

Metio3. Craguu Meiio3a. [Iporjecchl, TpOUCXOJsllMe Ha CTaAusIX MeHho3a.
[ToBegenue xpomocoMm B Melo3e. Kpoccunroeep. buosnorvueckunid CMmbICT |
3HaueHHe Meno3a.

lameTorene3 — mporjecCc 00pa3oBaHMsl TOJIOBBIX K/IETOK Y >KMBOTHBIX.
[TosioBBIe >Kese3bl: CeMeHHUKU U SIMYHUKU. ObOpa3oBaHue U pa3BUTHE T0JIOBBIX
KJIETOK — raMmeT (CriepMaTo30M[, SULieK/IeTKa) — ClepMaToreHe3 W OBOTeHes.
OcobeHHOCTH CTpOeHHsl SIULEKIeTOK U criepMaro3ouoB. OIUiof0TBOpeHue.
[TapTeHorenes.

WupuBuayanbHoe pas3BuTHe  (OHTOreHe3). OMOpHOHA/NbHOE  pa3BUTHe
(smbOpuoreHes). DTtarbl SMOPHOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHve, racTpynsuusi, opraHoreHe3. IToctamOpuoHanbHOe pasBuTHe. THITbI
NMOCT3MOPUOHA/BHOTO pa3BUTHS: TIpPsIMOe, HerpsiMoe (JIMUKMHOYHOe). BrusHue



cpefpl Ha Pa3BUTHE OPraHW3MOB, (aKTOPBI, CIIOCOOHBIE BLI3BIBATh BPOXKAEHHBIE
YPOZCTBA.

Poct u pa3Buthe pacTeHrMd. OHTOreHe3 LIBETKOBOIO DACTEHUs: CTPOEHHeE
CeMeHHU, CTa/Iuu Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmibl U cxembl: «POpPMBI pa3MHOMKEHHS OPraHU3MOB», «J/[BoliHOe
OIUVIOJOTBOPEHHE Y 1IBETKOBBIX pacTeHWM», «BeretaTuBHOe pa3MHOKEHUE
pacTeHuii», «/leneHue kieTkd Oakrepuii», «CTpoeHUe TIONOBBIX KJIETOK»,
«CTpoeHne XpoMoCOMbI», «KieTouHblM LUKI», «Permkanms OHK», «Mwuto3»,
«Metio3», «IIpsgmoe v HenpsiMoe pa3BUTHE», «['aMeToreHe3 y M/IEKOMUTAIOIIUX U
yesi0BeKa», « OCHOBHbIE CTaIMM OHTOT€He3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpPOIIperiapaThl «CriepMaTo30ou/ibl
MJIEKOTUTAIOLLero», «fuleKneTka M/eKonurarouero», «KapruokrHes B KieTKax
KOpelllka JiyKa», MarHuTHas MoJe/b-alruiukanusa «/leneHue KjieTkh», MOZesib
OHK, Mmozenb MeTtadazHOM XPOMOCOMBI.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTtopHass pabora Ne 3. «HabmomeHne MuTO3a B K/IETKax KOHUMKA
KOpellKa JiyKa Ha TOTOBBbIX MUKpOIIperaparax».

JlaboparopHasi pabora Ne 4. «VI3yueHue CTpOEHHs ITOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIperaparax».

Tema 6. Hac/iegcTBeHHOCTH ¥ K3MEHYUBOCTh OPraHU3MOB.

IIpegmet v 3aiauun reHeTUKU. VICTOpUS pa3BUTUA TeHeTUKU. Posib LIMTO/I0TMA
1 3MOpHONIOTUM B CTAHOB/IEHUU TeHETHUKU. BKas POCCUMCKUX U 3apyOerKHBIX
YUEHBIX B pa3BUTHE TeHETHUKH. MeToAbl TeHeTUKH (TUOpHI0/I0TUUeCcKui,
LIUTOT€HEeTUYECKUM, MOJEeKY/IsIpHO-TeHeTudeCKnii). (OCHOBHbIE TeHeTUUYeCKue
NOHATHSA. ['eHeTUUeCKass CUMBOJIMKA, UCII0JIb3yeMasi B CXeMaX CKpeIuBaHUM.

3aKOHOMEPHOCTHU Hac/ie[0BaHUs TPU3HAKOB, yCTaHOB/eHHbIe ['. MeHgenem.
MoHorubpusiHoe CKpellliBaHWe. 3aKOH eAWHOOoOpasvsi TUOpUJOB T€PBOTO
nokosieHus1. IlpaBuio JOMUHUpOBaHUS. 3aKOH pacClleryleHWs IIPU3HAKOB.
I'urnioresa yuctoTsl ramert. [1osiHOe U HeroJ/iIHOe JOMUHMPOBaHUe.

OurnbpugHoe  CKpelljiBaHWe. 3aKOH  He3aBUCUMOIO  HacjeZ0BaHUs
NpU3HAKOB.  L[uTOoreHeTHUeCKWe  OCHOBBI  JAUTHOPHUAHOTO  CKpEI[UBaHUS.
Amnanmu3upymolilee ckpeluBanue. Vcrionb30BaHue aHaJIM3UPYIOLLEro CKpeljuBaHus
IJ1sI OTIpe/iesieHHsl TeHOTHUIa 0CO0Hu.

CuervieHHOe HacjeZioBaHWe Tipu3HakoB. Pabora T. MopraHa 10
CLie[IJIEeHHOMY Hac/le[JoBaHHIO reHOB. HapyllleHue cuerieHusi FeHOB B pe3yJibTare
KPOCCUHIOBepa.

XPpOMOCOMHasl TeOpHs HaC/IeJCTBEHHOCTU. ['eHeTHUeCKre KapThl.



'eHeTuka mosia. XpoOMOCOMHOe orpefiesieHre 1oJjia. AyTOCOMBI U T10JIOBbIe
XpoMocoMbl. ['omMorametHele M rereporaMeTrHble opraHusmbl. HacienoBaHue
TPU3HAKOB, CLIETJIEeHHBIX C I10JIOM.

N3meHunBOCTE. BH/IbI U3ME@HUUBOCTU: HEHAC/IeCTBeHHas U Hac/leCTBeHHas.
Ponb  cpegpl B HeEHacC/Ie[CTBEHHOM  M3MEHUYMBOCTHA.  XapaKTepUCTHKa
MOAU(PUKALIMOHHOM M3MEeHUMBOCTU. BapuallMOHHbIN psifi M Bapyal[MOHHAasi KpUBasl.
HopMma peakumu npusHaka. KonvMuecTBeHHble W KauyeCTBEHHbIE TPU3HAKA WU KX
HOopMa peakiyu. CBOKCTBa MOAU(MUKALIMOHHOW U3MEHUHMBOCTH.

HacnencTBeHHasi, WM TeHOTUIIMYECKasi, W3MeHUMBOCTh. KomOuHaTHBHas
W3MEeHUMBOCTb. MeWo3 U TI0/IOBOM IIPOIjecC — OCHOBAa KOMOWHATHUBHOM
M3MEeHUYMBOCTU. MyTallMoHHasi U3MeHUMBOCTh. Kylaccudukalys MyTaijuii: reHHble,
XPOMOCOMHBIe, TeHOMHbIe. YacToTa ¥ puuuHbl MyTaluud. MyTareHHble (DakTOPBI.
3aKOH rOMOJIOTUYEeCKUX PSIZIOB B HaceACTBeHHOM n3MeHunMBoCcTU H. V1. BaBuoga.

BHesiiepHas Hac/1e[CTBeHHOCTb U U3MEHUYMBOCTb.

l'enetuka yenoBeka. Kapuoturn yenoBeka. OCHOBHbIe MeTO[bl T€HETHUKHU
ye/I0BeKa: reHeaj0ruuecKuii, O/IM3HeLI0BbIN, [IMTOTeHeTUUeCKUM, OMOXUMUUeCKIH,
MOJIEKY/ISIPHO-T€HeTUYeCKUU. CoBpemMeHHOe oripe/iesieHue reHoTUMa:
TI0JTHOT€HOMHOe CeKBeHUPOBaHUe, FeHOTUIIMPOBaHUe, B TOM UHKCJie C ITOMOLLbIO
[MI]P-ananmu3a. HacneacTBeHHble 3abo/ieBaHUSI uesloBeKa: TeHHble 00Jie3HH,
Oome3Hu C HaC/IeJCTBEHHOW IpeApacIio/io)KeHHOCTbIO, XPOMOCOMHBIE 0OJIe3HH.
ComaTtrueckre U reHepaTuBHble MyTauuu. CTBO/IOBble KieTKU. [IpUHLUIIBI
3/J0pOBOT0 00pasa >KU3HU, JUaTHOCTUKH, TPOGUIAKTUKY U JleueHus: TeHeTUUeCKUX
6one3Heil. MeauKo-reHeTUUECKOe KOHCY/JbTHUPOBaHUe. 3HaueHue MeAUlIMHCKOM
TeHeTHKHU B TIPe/IOTBPAIL[eHHH U JIeUeHUH TeHeTHUeCKuX 3a00/1eBaH1i ye/loBeKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. UerBepukos, H. B.
Tumogees-Pecosckuii, H. V. BaBunos.

Tabmurel W cxeMbl:  «MOHOTUOpUHOEe  CKpeIliMBaHWe W €ro
LIUTOTeHeTUYeCKasi OCHOBa», «3aKOH paclleryieHusi U ero LUTOreHeTHuecKas
OCHOBa», «3aKOH UWCTOTbI  rameT»,  «J/IUruOpugHOE  CKpeIuBaHUe»,
«QuTonornyeckue  OCHOBBbI ~ AUTMOPUIHOTO  CKpELIUBaHUS», «Metio3»,
«B3aumopencTBre aniebHbIX TeHOB», «['eHeTWuUeCKrWe KapThl pacTeHWM,
JKUBOTHBIX U 4YejioBeKa», «['eHeTuka 1iona», «3aKOHOMEPHOCTU HaC/IelOBaHUS,
CLIEIUIPHHOI'O C TMO0JIOM», «KapuoTurbl yYejioBeKa W JKUBOTHBIX», «Buabl
WM3MEHUYMBOCTW», «MoauduKalmoHHasi W3MeHUYMBOCTb», «HacnenoBaHue pe3yc-
(dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMOHHAsi U3MEHUMBOCTbY.

OOopyioBaHMe: MOZe/NMU-aNIIMKAMKU  «MOHOTHOpPHHOEe CKpeIUBaHue»,
«HeronHoe gomuHHpOBaHME», «/IAruOpUHOE CKpeluBaHue», «llepeKpécT



XpPOMOCOM», MHUKDOCKOI W MHUKporipernapaT «/lpo3oduna» (HopMa, MyTaluu
(hopMBI KPBUILEB M1 OKPACKH Tejia), repbapuii «I'0pox TOCeBHOM».

JIaGopaTopHbIe U MpaKTUYeCKHe padoThi:

JlaboparopHasi pa6ora Ne 5. «/3yueHuWe pe3y/bTaTOB MOHOTMOPHAHOTO U
AUTUOPUTHOTO CKpeIUBaHUs ¥ AP030(H/Ibl Ha TOTOBBIX MUKPOIIPeriapaTax».

JlabopaTopHast pabota Ne 6. «M3yueHre MoAMMUKAIIMOHHON U3MEHUHNBOCTH,
TIOCTPOEHUe BapUallMOHHOTO Psifia U BapUall[iOHHOW KPUBOW».

JlabopaTopHasi pabora Ne 7. «AHanu3 MyTauui y /Apo30(GuIbl Ha TOTOBBIX
MUKpOIIperiapaTax».

[Tpaktrueckass pabora Ne 2. «CocTaBieHWe ¥ aHa/lM3 POJIOCTIOBHBIX
yesioBeKa».

Tema 7. CeneKkius opranu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

CeslekLusl KaK HayKa W IpoLjecC. 3apoXKJeHue CejeKLUd U [JOMeCTHKaLUs.
Yuyenne H. V. BaBunoBa 0 1eHTpax IIPOMCXOXKIEHHWS ¢ MHOroobpasus
KYJIbTYPHBIX pacTeHuH. LleHTpbl MPOUCXOXKJeHUs AOMaIllHUX >KUBOTHbIX. CopT,
110poJia, 1ITaMM.

CoBpeMeHHbIe MeTO/IbI CeleKI[Mu. MacCoBbIli U UHAVBHUAYaTbHbBIN OTOODHI B
CeNneKLMM pacTeHud W >KMBOTHBIX. OLleHKa 3KcTepbepa. biam3kopojcTBeHHOe
cKpeluBaHve — WHOpuAMHr. Yucras auHusA. CKpelliBaHWe UWCTBIX JIUHUM.
[etepo3uc, unu rubpuaHas cuia. HepoacTBeHHOe CKpelvBaHWe — ayTOPHUAWHT.
OtpanénHas rtubOpugu3alysa U e€ ycrexu. VICKyCCTBEHHBIM MyTareHe3 W
TO/TyuYeHre TIOJIUIUIOUJ0B. [lOCTW)KeHUs1 CeJIeKLUM paCTeHWM, >XUBOTHBIX U
MHUKPOOPIraHM3MOB.

buotexHosorus Kak OTpac/b IPOM3BOACTBA. I'eHHas WH)KeHepus. ITarlbl
co3manusi pekoMmOuHaHTHOM JIHK # TpaHCreHHBIX OpraHu3MoB. KretouHas
vHKeHepus. KiieTouHble Ky/bTypbl. MUKDOK/IOHA/IBHOE pa3sMHOKE€HHEe PaCTeHUH.
KyioHMpoBaHWe BBICOKOMPOJAYKTUBHBIX CEIbCKOXO3MCTBEHHbIX OpPraHHW3MOB.

OKonornueckrue W 3TMUeckue  mpobnembl. I'MO  —  reHeTHYeCKH
MOAU(UIMPOBaHHbIE OPTraHU3MBl.
[emMoHCTpaLuu:

IToptpetsi: H. M. Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabmuiel 1 cxeMbl: KapTa «LIeHTpbI TIPOMCXOXAEHHWS W MHOT000pa3usi
KY/IbTYPHBIX pacTeHui», «[lopojsl JOMalIHUX )XUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHmii», «OTaanéHHas rubpuausanys», «PaboTel akazemuka M. @. liBaHOBa»,
«[Momumnongusi», «OOBEKTbI OUOTexXHONMOTUU», «KeTouHble KyabTypbl WU
KJIOHUPOBaHue», « KoHCTpyrpoBaHue 1 IepeHoC TeHOB, XPOMOCOM».

O6opyoBaHKe: MYJISDKU TUI0/10B U KOPHEIIOA0B AUKUX (OPM U KY/IbTYPHbIX
COPTOB pacTeHui, repbapuii «Ce/lbCKOX035IMICTBEHHbIE PaCTEHUSI».



JIaGopaTopHbIe U MPAKTHYECKHE Pa0OThI:

OKcKypcusi «OCHOBHbIE MeTOJbI W JOCTHD)KEHUSI CeleKIUM pacTeHud u
YKUBOTHBIX (Ha CeJIEKIIMOHHYIO CTaHLIUIO, TIeMeHHYO bepmy,
COPTOMCITBITaTeIbHBIA ~ yUaCTOK, B  TeI/IMUYHOE XO35HCTBO, J1labOpaTOpUIO
arpoyHUBEPCUTETA UM HAyUHOTO 1[eHTpa)».

11 KJTACC

Tema 1. DBo/nIoI{MOHHAA OMO/IOrHA.

[IpeAnoChblIKM BO3HUKHOBEHHSI SBO/OLMOHHOM TeOpUM. IBOJIIOLIMOHHAS
Teopusi U eé mMecTo B Ouosiornv. BiusiHve 3BOJIIOLIMOHHOW TEOPHHM Ha Pa3BUTHE
buosorun 1 Apyryux Hayk.

CBueTenbCTBa 3BOJOLMU. [laseoHTO/IOrMUeCKHe: TOC/Ae[0BaTeTbHOCTh
TOSIBJIEHUSI BUJIOB B [1a/IeOHTOJIOTUUECKOW JIETOMUCH, Tiepexo/iHbie (OpPMBbI.
buoreorpaguyeckue: cxo/[CTBO U pa3nuure (ayH u ¢G0p MaTEPUKOB U OCTPOBOB.

OMOpHo/IOTUYeCKHe: CXO/CTBA U Ppa3/iduusi SMOpPHOHOB pa3HbIX BHJOB
NM03BOHOUHBbIX. CpaBHUTE/bHO-aHATOMUYECKHe: TOMOJIOTUUYHbIE, aHa/I0TUUHbIE,
pyJAWMeHTapHble OpraHbl, aTaBU3MbL. MOEKY/ISIPHO-OMOXUMUUECKHEe: CXO/ICTBO
MeXaHW3MOB HAC/e/[CTBEHHOCTY W OCHOBHBIX MeTa0Oo/MUyecKuX TyTeld y BCex
OpraHM3MOB.

OBomoLMoHHasg Teopusa Y. [lapBuHa. IIpeArocbuiKd BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWKyIIMe CUJIbI 3BOJIOI[MM BUJOB TI0 JlapBUHY (M30bITOUHOE
pPa3MHOXKeHHWe TIPY OrPAaHUYEHHOCTU PeCypCcOB, HeorpejenéHHas W3MEeHUYUBOCTD,
6opn0a 3a CyllleCcTBOBaHMe, eCTeCTBeHHbIN 0TOOD).

CunteTtnueckas Teopus 3BoytoLun (CT3) 1 eé 0CHOBHBIE TIO/IO’KEHUSI.

MukposBosonust. [Tonynsiiysa Kak eAUHULA BUIA U SBOJIIOLUN.

[BrKyiye cusbl (hakTopbl) SBOMIOLMUA BUIOB B MpUpPOJe. MyTallMOHHBIN
npolecc ¥ KOMOMHATUBHasi W3MEHUYMBOCTb. [lOMy/islMOHHbIE BOJHBI U JIpeud
reHoB. VI30/11Us1 U MUTpaLusl.

EctecTBeHHbIM 0TOOpP — HarpaBasiOMMi  (akTop 3BomONUA. DPOpMbI
eCTeCTBEHHOTO 0TOOpa.

[Tpucrnoco0/1eHHOCTh OpraHU3MOB KaK pe3y/bTaT 3BOMIOLUM. [IpuMepsl
TIPUCITOCOOIEHNH Y OpraHu3MOB. ApoMopd03bl ¥ UAWOAAAITAL[HH.

Bug wu  BugooOpa3zoBanue. Kpurepun Buga. OcHoOBHbIe  (OPMBI
BHI000pa3oBaHusi: Teorpadrueckoe, SKOJIOTUUECKOe.

MakposBosiorusi.  PopMbl  3BOMIOLMM:  (UieTUYecKas, [UMBepreHTHas,
KOHBepreHTHasi, mapasiesibHas. HeoOpaTUMOCTb BOJIOIUH.

[TpoucxoxgeHre OT HecCleLUaJIu3UpPOBaHHBIX TMpeAKoB. [Iporpeccupyroias
crielany3anys. AlanTUBHAsA paJyaLys.

JeMoHCTpanuu:



[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapsuH, B. O. KoBaneBckuu, K.
M. Bbap, 3. I'ekkenb, ®. Mromnep, A. H. CeBeprioB.

Tabuibl U cxembl: «Pa3BUTHE OpraHMYeckoro Mupa Ha 3eme», «3apOoAbIIu
MO3BOHOUHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «®opmbl  6Gopebbl  3a
CYII[eCTBOBaHKEe», «EcTecTBeHHbI 0TOOP», «MHOroodpasue COPTOB pacTeHHI»,
«MHoroobpa3ue II0pof;,  >KUBOTHBIX», «ITonynsauun», «MyTaloHHas
M3MEHUYMBOCTb», «Apomopdo3bl», «MauoasanTtaimm», «OOIas JereHepaiys»,
«Bwxyliye cunbl 3BOMOLMN», «KapTa-cxema Mapiipyta nyrtemiectBus Y.
HapeuHa», «bopbba 3a cymectBoBaHue», «IIprcrocob61eHHOCTh OpraHH3MOBY,
«['eorpadurueckoe BHUZ000pa3oBaHue», « DKOJIOTUUECKOe BUI000pa30BaHUe».

Ob6opyaoBaHue: KOJUIEKLUSI HAaCEeKOMbIX C pa3/MUHbIMU TUIaMWA OKPacKW,
HaboOp TUIOZIOB M CeMsiH, KOJIEeKI[Usl «IIpyMephl 3alUTHBIX MPHUCTIOCOOIEHUMN Y
JKUBOTHBIX», Mojiesib «OCHOBHBIE HarlpaB/IeHUs BOJIIOLMK», 00BEMHAs MOJesb
«CTpoeHHe roJI0BHOTO MO3ra MO3BOHOYHBIX».

buoreorpapuueckass Kapra Mupa, KOJIeKUuss «@POpMbl COXPaHHOCTH
VCKOMAaeMbIX J>KUBOTHBIX W pacTeHWM», Mojenb anmmkauus «llepekpéct
XpPOMOCOM», B/Ia)KHbIe TIperapatbl «Pa3BuTHe HacekoMmoro», «Pa3BuTuHe
JIATYIIKW», MUKporipernapaT «/Ipo3oduna» (Hopma, MyTaljuyd (OpMbI KpPbUIbeB U
OKpacCKH TeJla).

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTtopHass pabora Ne 1. «CpaBHeHHe BHOB II0 MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlabopaTtopHasi pabota Ne 2. «OnmcaHue MpUCIIoco0/eHHOCTU OpraHu3Ma U
e€é OTHOCUTE/IbHOIO XapaKTepa».

Tema 2. Bo3HMKHOBeHMe U pa3BUTHE )XU3HU Ha 3emJie.

[oHayuHble TIpeACTaB/le€HUS O 3apOKAeHWMW >KW3HM. HayuHble runoressl
BO3HUMKHOBEHUSl KM3HM Ha 3emse: abuoreHe3 W TMaHCrepMus. XuUMHUUecKas
3BO/TIOLMSL. AOHOTeHHBbIM CHHTe3 OpraHUuYecKuX BeIleCTB W3 HeOpraHUu4YecKux.
OKCIepuMeHTa/IbHOe TIOATBEPXKAeHNe XMMUUeCKOM 3BosioLuu. HauasibHbie STarbl
Obuonornueckoit ssomoruu. I'uroresa PHK-mupa. ®opmupoBaHre MeMOpaHHBIX
CTPYKTYD W BO3HUMKHOBEHHE MPOTOK/IEeTKU. [lepBble K/IeTKM M WX 3SBOJIOLIUS.
®opMUpOBaHMEe OCHOBHBIX IPYTII XKUBBIX OPraHHU3MOB.

PasButHe xu3Hu Ha 3emsie MO 3paM U rnepuoam. Karapxen. Apxelckas U
IpoTepo30McKass 3pbl. [lameo3oiickasi 3pa W €€ TMepuofbl: KeMOPHMCKUH,
Op/IOBUKCKWM, CUITYPUUCKWH, IEBOHCKUH, KAMEHHOYTO/TbHBIN, TEPMCKUM.

Me3030¥1icKas 3pa ¥ eé nepuo/pl: TPUAaCOBBIU, FOPCKHM, MEJIOBOM.

KaitHo30MCKasi 5pa W €€ mepuojbl: MajeoreHOBbI, HEOTreHOBbIN,
AQHTPOITOr€HOBBIU.



XapakTepucTHKa K/IMMaTra M reojoruyeckux mnpoueccoB. OCHOBHbIE STambl
3BOJIIOLIUM PACTUTE/IbHOTO W KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd WU
JKUBOTHBIX. [TosiB/iIeHMe, pacliBeT U BbIMHpaHWe FPYMN )KUBbIX OPraHU3MOB.

CucrtemMa OpraHMYecKOro Mupa KakK OTpaxeHHe 3BOMOLMHA. OCHOBHbIE
CUCTeMaTUYeCKre rpynmnbl OPraHu3MOB.

OBOJIIOLIUS YesIoBeKa. AHTPOIIOIOTUS Kak Hayka. Pa3BuTure 1ipeCTaB/IeHUN O
TIPOUCXOXX/JEeHUH uesioBeKa. MeToabl u3yueHUs aHTporioreHe3a. CxojcTBa M
pa3Muus yeoBeKa v KUBOTHBIX. CHCTeMaThyecKoe T0JI0KEeHHe UeloBeKa.

HOBwkyie  cunbl  (akTopbl) — aHTpOMOreHes3a. HacnenctBeHHast
W3MEHUMBOCTb M  ecTecTBeHHbIM o0TO0p. OOmecTBeHHBIM 00pa3  >KHU3HH,
W3rOTOBJIEHWE OPY/IUM TPYy/ia, MbIIIL/IEHUe, peyub.

OCHOBHBIE CTa[iy U BETBU 3BOJIIOL[MY YeJIOBeKa: aBCTPA/IONMUTEKH, YemoBek
yMmesibid, YenoBek npsmoxoasmui, YenoBek HeaHJepTaabCKuk, YesoBek
pa3yMmHbIi. Haxofkyd HMCKOMaeMbIX OCTaTKOB, BpeMs CyIl[eCTBOBaHMs, 00/acThb
pacrnpocTpaHeHusi, 00bEM rO/I0BHOT'O MO3ra, 00pa3 yKU3HU, OPYUs.

YenoBeueckrie  pacbl. OcHOBHble  Oosiblllie  pacbl:  eBpPOMEOUIHAast
(eBpa3uiickasi),  Herpo-aBCTpajiouiHasi  (3KBaTOpHa/ibHasi), = MOHIOJIOUHAs
(asmaTtcko-amepukaHckasi).  UepTbl ~ TIPUCIIOCOO/IEHHOCTH  TpefCTaBUTesel
yeJIoBeUeCKUX pacC K YCIOBHUSIM CylLeCTBOBaHMs. EAMHCTBO uenoBeyecKux pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetsr: ®. Penu, JI. Ilactep, A. . Onapun, C. Muiep, I'. FOpu, Y.
JapBuH.

Tabmuupbl 1 cxembl: «Bo3HukHOBeHre CoOHEUHOW CHUCTeMbl», «Pa3BuUTHe
OpraHhueckoro mwupa», «PactutenpHasg KeTka», <« KUBOTHas  KJeTKa»,
«[Tpokapuotuueckasi kietka», «CoBpeMeHHasi CHCTeMa OpPraHUYeCcKOro MHpay»,
«CpaBHeHMEe aHAaTOMUYECKHWX YepT CTPOeHHs YejioBeKa M ue0BeKOOOpa3HbIX
o6e3bsii», «OCHOBHBIE MeCcTa [aJIeOHTOJIOTUYECKUX  HAXOJOK  TIPeJKOB
COBPEMEHHOI'0 YejioBeKa», «/lpeBHeuiume mogu», «peBHue mogn», «llepsbie
COBpeMeHHbIe JIoAu», «HeoBeueckre pachi».

O6GopymoBanue:  Myasbku  «IIpoucxokjeHue  4dejioBeKa»  (OHOCTEI
aBCTPaJIONUTEKA, MUTEKAaHTPOIa, HeaHZepTasiblia, KPOMaHbOHLA), CAENKA WU
1300pakeHWs KaMeHHBIX OpYAWN T1epBOOBITHOTO uesioBeKa (KaMHHU-YOIITIEPHI,
pybuna, ckpebma), reoxXpoHojorUuecKass Tabmuila, KO/eKus «PopMbl
COXPAHHOCTU UCKOTaeMbIX )KUBOTHBIX U PaCTEHU».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

[TpakTrueckass pabota Ne 1. «l/3yueHne HMCKOIIaeMbIX OCTAaTKOB paCTeHUN U
JKABOTHBIX B KOJUIEKLIUSIX».



OKCKypCHUsi «DBOJIIOLUSI OPraHUYecKoro Mvpa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIM WU KpaeBelueCKui My3eh).

Tema 3. OpraHusmbl U OKpPY)Karollas cpeja.

OKO0JIOTUs KakK HayKa. 3a/lauv M pasgesibl 3K0JI0Iuu. MeTo bl 3KOJI0rMUYeCKux
VCCJIeJOBaHUU. DKOJIOTUUEeCKOe MUPOBO33PEeHHe COBPEMEHHOI0 Ue/l0BeKa.

Cpezabl 00WTaHUS OpPraHW3MOB: BOZIHAsi, Ha3eMHO-BO3/YIlIHasi, TTOUBEHHas,
BHYTPHUOPraHU3MeHHasl.

OKojornyeckde (akropel. Krnaccudukanms 35KOIOrM4YeckrMx (PakTOpOB:
abuoTnueckre, OWOTHUECKHMe W aHTPOTOreHHbIe. /[leliCTBHe 3KOJIOTHUYECKUX
(hakTOpOB Ha OpraHU3MBblI.

AbuoTtrueckue ¢GaKTOpbI: CBET, TeMIlepaTypa, BAaXXHOCTb. DOTOMeprou3M.
[Mpucriocobnenyss OpraHU3MOB K  JIeHCTBUIO  abMOTHUeCKuUX  (aKTOpPOB.
buonorunueckve puTMmel.

buotnueckve  ¢akTopsbl. Bugel  OMOTMUECKUX  B3aUMOJENCTBUIA:
KOHKYPEHI[Us1, XUIITHUUeCTBO, CuMO103 u ero ¢opmbl. [lapa3uTtusM, Kooreparus,
MyTyajiu3M, KOMMeHcanmu3M (KBapTHPAHCTBO, Hax/ieOHUYECTBO). AMeHCa/u3M,
HelTpanu3M. 3HaueHWe OHOTUUYECKUX B3aWMOIENCTBUN [Jid CyIleCTBOBaHUS
OpPraHM3MOB B MPUPOJHBIX CO0DIIIeCTBaX.

OKOJIOTUYeCKHWe XapakTepUCTHMKU nonyaauuu. OCHOBHbIe —T10Kas3aresiv
TIONYJISALIUU: YUC/IEHHOCTb, IIJIOTHOCTb, POXAAeMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpauys. JJuHaMuKa YiC/IeHHOCTH TMOMYJISILAA U €€ PeryJisiusl.

JleMoHCTpanuu:

[Moptpetsi: A. 'ymbombaT, K. @. Pynbe, 3. 'ekkernb.

Tabsuiel ¥ cxeMbl: Kapta «IIpupojHbie 30HBI 3emMmn», «Cpefibl 06UTaHUSA
opraHu3MoB», «®dotonepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH pOCTa
YMCJIEHHOCTHY TONYJ/ISILUK MH(DY30pUU-TYy(PesibKu», «ITuleBble Lenm».

JIaGopaTopHbIe U MpaKTUYeCKHe padoThi:

JlabopatopHasi pabota Ne 3. «MopdoJsioruueckre 0cOOEHHOCTH pacTeHUl U3
Pa3HbIX MeCT OOUTaHMUSI».

JlabopaTtopHast pabota Ne 4. «ByvsHre cBeTa Ha POCT W pa3BUTHE YePEHKOB
KOJIeyca».

[TpakTrueckast paborta Ne 2. «IToACUéT TIIOTHOCTH TIOMYJISIIMM pa3HbIX BUIOB
pacTeHUu».

Tema 4. Coo01iecTBa ¥ 9K0/JI0rHUECKHEe CHCTEeMbI.

Coo01iectBo opraHusMoB — OuoreH03. CTpPyKTypbl OHOLleHO3a: BHU/0Bas,
MPOCTPAHCTBEHHasi, Tpoduueckas (muiueBast). Buabl-gomuHaHThl. CBSI3M B
OuolIeHO3e.

OKosoruueckre CuCTeMbl (9KocucTembl). [loHsiTve 00 3KocucTeMe W
buoreorieHo3e. DyHKIMOHA/IbHbIE KOMITIOHEHTbI 3KOCHCTEMbI: TIPOZYLIEHTHI,



KOHCYMEHTBI, pe/iylieHTbl. KpyroBOpOT BeIlecTB U MOTOK SHEPTHU B IKOCHUCTEME.
Tpoduueckue (muileBble) YPOBHM 3KOCHCTeMbl. [IuilleBble 1jefd U CETH.
OcHOBHbIe TIOKa3aTeJd SKOCUCTeMbl: OuoMacca, MPOAYKLMs. DKOJOTHYecKue
MUpaMU/Ibl:  TIPOAYKLMM, UWCIeHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
yCTOMUMBOCTh, CAMOPEryJIsiivs, pa3BuTre. CyKileccusl.

[IprpogHbie 5KOCUCTEeMBI. DKOCUCTEMbI 03€p U peK. JKOCUCTEMA XBOUHOTO
WU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTOTeHHbIE ~ JKOCHUCTEMBbI.  ATPO3KOCUCTEMBL.  YPOOIKOCUCTEMBI.
Briosiornueckoe 1 X03sIMICTBeHHOE 3HaUeHHe arpO3KOCHUCTeM B ypOoIKocHucTeM.

buopa3Hoobpasve kKak (akTop ycTowurMBOCTH 3KocucTeM. CoxpaHeHHe
6uoorruueckoro pasHoobpasus Ha 3emrie.

Yuenve B. U. BepHasckoro o 6uocdepe. I'paHuIibl, COCTaB U CTPYKTypa
6uocdepsl. JKuBoe BerjectBO U ero (yHkumud. OcobGeHHOCTH OuUOChepbl Kak
riobanbHONM 3KOoCHCTeMbl. [IMHaMUuecKoe paBHOBece M oOpaTHasi CBsSi3b B
6uocdepe.

KpyroBopoThI BellleCTB U OHMOreoXrUMHUYecKre LUK/bI 3/1eMeHTOB (yr/ieposa,
a30Ta). 30Ha/ILHOCTh O6rocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6rochepe 3emau. AHTpOIIOreHHbIe M3MeHeHus B Guocdepe.
['nobanbHbIe 5K0I0THYecKre Mpobiemsbl.

Cocy1iecTBoBaHHe MIPUPO/IbI u ye/ioBeYeCTBa. CoxpaHeHHe
6uropa3Hoobpa3rs Kak OCHOBA yCTOWUMBOCTH Grocdepbl. OCHOBa paljiOHAIBLHOTO
ympaBjieHus TPUPOAHBIMKA pecypcaMd M HWX WCIo/b30BaHUe. [loCTWKeHus
6uos0ruKn ¥ 0XpaHa MpUPOABbI.

JleMoHCcTpanuu:

[Toptpetsr: A. [I)x. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabmuipl U cxeMbl: «[IuireBble 1jemu», «BHUOLIEHO3: COCTaB U CTPYKTYpa»,
«[Ipupopnbie coobujectBa», «llenmu mnuTaHUs», «OKOJOrUUecKas MHUPaMUIa»,
«buocdepa 1 uenoBek», «IKOCHUCTEMA IIMPOKOJIMCTBEHHOTO Jieca», «KOCUCTeMa
XBOMHOro Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «l[IpumepHbie
aHTPOTIOTeHHble  BO3ZJIEMCTBUST Ha TpPUPOAY», «BakHeline MWCTOYHUKU
3arpsi3HEHHs] BO3[lyXa M TPYHTOBBIX BOM», «IlouBa — BayKHEMINash COCTaBJISIOIIIAsT
6uochepbl», «PakTopbl Aerpasaliii MouB», «[IapHUKOBBINA 3QdeKT», «PaKTOpHI
PaIMOAKTUBHOTO 3arps3HeHust Owocdepnl», «ObOmjas cTpykrypa 6uocdepsbi»,
«PacripocTpanenne >xku3Hu B Omocdepe», «O30HOBBIM 3KpaH Omocdepbi»,
«KpyroBoporT yriepoja B 6uochepe», «kKpyroBopot a3oTa B IIPUPO/E».

Ob6opyaoBaHue: Mo/ieb-arIMKausa « TUnmmuHbie OUOIeHO3b», Tepbapuit
«PactuTenbHbie co001IIeCTBa», KO/IIEKIUN «BbHOIIeH03», «BpeanuTenu BaXKHEUIITHX
Ce/IbCKOXO3SIMCTBEHHBIX ~ KY/bTyp», TrepbapuM W KOJUIeKIIUM pacTeHud W
JKUBOTHBIX, TIPUHA/|JIE)KaIlFe K pa3HbIM 3KOJIOTUUECKHMM TPYMIaM OZHOTO BH/Ia,



KpacHas kuura Poccmiickoii ®epepaiin, u300pakeHHS OXpaHSE€MbIX BHOB
pacTeHuM U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
bnojiormm HA  BA3OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBAMBaKwOTCSI TpeOOBaHUSA K pe3yabTaTam
OCBOeHUs1  OOyuaroIMMHKCSi TporpaMM  cpeAHero  obimero  o6pa3oBaHUS:
JIMUHOCTHBIM, MeTarnpeAMeTHbIM U TIPpeJMeTHBIM.

JIMHHOCTHBIE PE3YJ/IbTATDI

B cTpyKType /NMYHOCTHBIX pe3y/IbTaTOB OCBOEHHUs1 mpeameTa «buosorusi»
BbI/Ie/IeHbl CJIeIYION[HEe COCTAaBJISION[HE: OCO3HAHWE O0YyUaroI[UMHCS POCCHHACKOM
IPaKJIAHCKOM WIEHTUUYHOCTU — TOTOBHOCTU K CaMOPA3BUTUIO, CAMOCTOSITETbHOCTH
M CAMOOIIpe/ie/IeHHI0, Hajauuhe MOTHBAl[Md K  oOydeHmio  Guomorum,
1[e/leHarnpaB/IeHHOe pa3BUTHe BHYTPEeHHUX YyOeXJeHWH /MYHOCTH Ha OCHOBE
K/TIOUEBBIX I[eHHOCTEHM W WCTOPUYECKUX TPAAWIMN Ppa3BUTHS OHOIOTHUECKOTO
3HaHHs, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsT PYKOBOJCTBOBAThHCS B CBOEM
JleATe/IbHOCTU 11eHHOCTHO-CMBIC/IOBBIMUA ~ yCTaHOBKaMH, TPUCYIIIUMH CHUCTeMe
Ouvosornueckoro o0Opa3oBaHHWs, Ha/JIWude 3KOJIOTUUECKOrO IIPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1€/ ¥ CTPOUTD JKU3HEHHbIE TI/IaHBbI.

JIMyHOCTHBIE pe3y/bTaTbl OCBOEHUS mpeameTa «buonorus» AOCTUrarOTCs B
eINHCTBe YyuyeOHONM M BOCIUTATENbHOW [AeSTeNbHOCTH B COOTBETCTBHUU C
TPaJULMOHHBIMHA POCCUMCKUMU COLIMOKY/IbTYPHBIMU, UCTOPUUECKUMH U JYXOBHO-
HPABCTBEHHBIMH I1[€HHOCTSIMH, TIPUHATBLIMH B OOII[eCTBe TIpaBWIaMH W HOpMaMH
TOBe/IeHHsI M CIIOCOOCTBYIOT TIpolleccaM CaMOIIO3HaHHS, CaMOBOCITUTaHUS W
CcaMOpa3BUTHS, pa3BUTHsA BHYTPeHHeW TO3ULIMM JIMUHOCTH, I[1aTPUOTH3Ma,
YBa)KeHMs1 K 3aKOHY W TPaBOIOPSJKY, Ue/loBeKYy TpyZia U CTaplleMy IOKOJIeHUIO,
B3aMMHOTO YBa)KeHWs, OepeXXHOro OTHOIIEHHS K KY/JIbTYPHOMY HaC/Iequio |
TPaAULMSM MHOTOHAL[MOHAIBbHOrO Hapoga Poccurickont ®enepauyu, mpupojie U
OKpY>KaroLleun cpefe.

JINUHOCTHBIE pe3y/bTaTbl OCBOeHMs YyueOHOro mpeaMera «buonorus»
JOJDKHBI OTpa)kaThb FOTOBHOCTb U CITOCOOHOCTH 00YYarOIIUXCsl PYKOBO/ICTBOBAThHCS
chOopMUpPOBAaHHON BHYTpeHHel T03ul[Meli JIMUHOCTH, CHUCTeMOM 1IeHHOCTHBIX
OpUEeHTAl[dii, TIO3UTHBHBIX BHYTPEHHHUX  YOEXIeHHi, COOTBETCTBYIOIHX
TPAIULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00II[eCcTBa, pacIIMpeHue >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTH B MPOLieCCe peaar3aljid OCHOBHBIX HarlpaBJ/IeHUU
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpakgaHCKOro BOCIIMTAHHS:

cchOpMHPOBAHHOCTh TPAKAHCKOM TTO3ULMN 00yUarolerocst Kak akTHBHOTO U

OTBETCTBEHHOTO UjleHa POCCHUHCKOT0 00IIeCcTBa;



OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00sI3aHHOCTeM, YyBa)KeHHe
3aKOHa U MPaBOIoPs/IKa;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM [esiTeTbHOCTA TIPU CO3/lJaHUU
yueOHBIX TPOEKTOB, PeIlleHNH y4eOHBbIX W TMO3HaBaTeIbHBIX 3a/lay, BLITIOJTHEHUH
O6uroMorMUeCcKUx KCTIIeprMeHTOB;

CroCOOHOCThL ~ OTpejie/IiTh COOCTBEHHYIO TIO3WIIMIO TI0 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM >XKU3HU 1 0OBSCHSTH €é;

yMeHUe YUUTHIBaTh B CBOUX AEUCTBUSX HEOOXOAWUMOCTb KOHCTPYKTHBHOTO
B3aUMOJIENCTBUS JIFOJIeN C pa3HbIMU YOeXKIeHUSIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJIbHBIM TT0J/I0KEHUEM;

TOTOBHOCTh K COTPYJHWYECTBY B TMPOLleCC€ COBMECTHOI'O BbITIO/THEHUS
yueOHBIX, TI03HaBaTeIbHBIX U HWCC/IeOBAaTe/IbCKUX 3a/jad, YBaKUTE/IbHOTO
OTHOIIIEHHSI K MHEHWIO OIMOHEHTOB TP OOCYX/IeHHWH CIIOPHBIX BOIIPOCOB
OMOIOTHYECKOTO CO/IepyKaHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM /1eATe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMS:

chopMHPOBaHHOCTh POCCHUUCKOU rpakJjJaHCKOH WJIEeHTUYHOCTH,
MaTpUOTH3Ma, YBa)K€HHsI K CBOEeMy HapOJy, UYyBCTBa OTBETCTBEHHOCTU Iiepe[
PopvHOM, ropJoCcTH 3a CBOM Kpad, CBOW PoauHy, CBOW SI3BIK M KYJBTYpY,
TIPOLLIJIOe Y HACTOsIIIlee MHOIOHALIMOHAIBHOT0 Hapoga Poccuy;

L[EHHOCTHOEe OTHOIIIeHWe K TIPUPOAHOMY Hac/e[ut0 U TTaMATHUKaM MPUPO/IbI,
JOCTWKeHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CMOCOOHOCTh OI[€HHMBATh BK/aJi POCCUMCKHUX VUYEHBIX B CTaHOBJIEHHE U
pa3BuTHe OuosIOTMM, TIOHWMMAaHWs 3HaueHWs OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IBI, B JKU3HU UejIoBeKa M COBPEMEeHHOT0 00I11eCcTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3aiure OTedecTsa,
OTBETCTBEHHOCTH 3a ero Cyib0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHMe JyXOBHBIX 1[eHHOCTeH POCCUMCKOT0 Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBe/IeHMUS;

CIOCOOHOCTh OIleHWBaTh CUTYal[dI0 M TIPUHUMAaThb OCO3HAHHbIE peIlleHwUs,
OpHEeHTHPYSICh Ha MOpalbHO-HPaBCTBEHHbIE HOPMbI U 11eHHOCTU;

0CO3HaHUe JIMYHOTO BKJ/IaJja B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTE/IsIM, CO3[jaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TIPUHATUS 1IEHHOCTeM CeMeWHOM >KU3HM B COOTBETCTBUU C
TpaAuLIUsIMU HapozioB Poccuu;

4) 3cCTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYeCKOe OTHOIIIeHHWe K MUY, BK/IIOuasi 3CTeTHUKY ObITa, HAyYHOTO U
TeXHUUEeCKOr0 TBOPUECTBA, CIIOPTa, TPY/a, 00111eCTBeHHBIX OTHOIIIEHU;



TTOHMMaHKe YMOLMOHA/ILHOTO BO3/IeMCTBYS KUBOU TIPUPO/IbI U €€ 1[eHHOCTH;

TOTOBHOCTb K CaMOBBID@)KEHHIO B PasHbIX BHAX HCKYCCTBA, CTpPeMJieHHe
TIPOSIBJISITH KAUeCTBa TBOPUECKOM JINUHOCTH;

5) ¢usnueckoro BOCHUTAHUSA, (OPMHPOBAHHUA KYJLTYPHI 3J0POBbS H
IMOLMOHA/ILHOTO 0/1ar0mo/TyJnsi:

MOHMMaHWe W peajv3alivs 370poBOro M 0Oe3omacHoro obpasa >KWU3HU
(3mopoBoe  TMTaHWe, COOJIFOZiIeHHMe  TUTHMeHWUYeCKWX TIpaBUI W HOPM,
cba/aHCUpPOBaHHBIA pEXUM 3aHATUM W OTAbIXA, Ppery/spHas du3nueckas
aKTUBHOCTb), 0O€pe)KHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIeHUs K
coOcTBeHHOMY (PM3UUECKOMY M TICUXWYeCKOMY 3/I0POBbIO;

MOHMMaHWe I[eHHOCTH TIpaBWl HMHIWBUYaJbHOTO U  KOJUIEKTUBHOI'O
6e3011aCHOTO MMOBeJIeHHS B CUTYaIUsIX, YIPOXKAIOIIUX 3/I0POBBI0 U KU3HU JTFOZIEH;

OCO3HaHUWe TIOC/e/ICTBUN M HENpUSATHS BPeJHBIX MPUBbIYEK (yroTpebsieHus
aJIKOT0J1s, HADKOTUKOB, KYPeHHUs]);

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHe [IeHHOCTH MacTePCTBa, TPY/J0/t00He;

TOTOBHOCTh K AaKTHMBHOW [eATeJbHOCTH TEeXHOJIOTUYeCKOM W COLMaJIbHOU
HarpaB/IeHHOCTH, CMIOCOOHOCTb WHUI[MMPOBATh, MJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIOTHATE TaKYIO J1eITeIbHOCTB;

WHTepeC K pa3/iuuHbiM cdepaM npodecCHoHaNbHOW AesITe/TbHOCTH, YMeHHe
coBepIlaTb OCO3HAHHBIA BBIOOD OyAyielt Tipodeccud W peayM30BLIBAThH
coOCTBeHHbIe XKU3HEHHbIe TI/IaHbI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHMIO M CamM00Opa30BaHWIO Ha
TIPOTSDKEHUU BCel JKU3HU;

7) 3K0/I0THYeCKOT0 BOCITUTAHHUS:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojileé KaK HCTOUHUKY
JKWU3HU Ha 3eMJie, OCHOBe eé CYII|eCTBOBaHUS;

TIOBBIIIIEHWe YPOBHSI 3KOJIOTHUECKOW KYJIbTYphl: IIPHOOpeTeHHe OIlbiTa
TJIAHAPOBAHUSI TIOCTYIIKOB M OIIeHKM WX BO3MOJKHBIX TIOCTECTBUN /s
OKpY>Karollen Cpe/ibl;

OCO3HaHWe TI00a/bHOTO XapakTepa 3KOJIOTMYeCKHX ITPo0/IeM W IMyTer Hx
pelleHus;

CIIOCOOHOCTh  HMCIIO/Ib30BaTh IpHOOpeTaemMble TP HW3YUEHWH OHOJIOTUU
3HaHWSI W yMeHUs TpU pellleHUM TMpobseM, CBSI3aHHBIX C PpaLMOHA/IbHBIM
IIPUPO/IOTIOIb30BaHHEM  (COOJTIO/leHre  MpaBWU  TIOBEJEHWUS B TIPUPO/IE,
HalpaB/IeHHBIX HAa COXpaHeHWe paBHOBEeCUs B HSKOCHUCTEMAaX, OXpaHy BW/IOB,
9KOCHUCTeM, brocdepsl);



aKTMBHOE HerpusTHe [JeWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKarolleu
TIPUPOJTHOM CpeZie, yMeHWe TPOTHO3MPOBaTh HebJ/aronpUsTHbie KO0JIOTHYecKHe
NoC/ieICTBYS Mpe/IINPUMHUMAaeMbIX 1eCTBUH U TIpeJ0TBPaIliaTh UX;

Ha/IMuue pa3BUTOr0 SKOJIOTMYECKOTO MBIIIEHUS, S5KOJIOTUYECKOU KYJIbTYPBbI,
orbITa JlesiTeTbHOCTU 9KO0JIOTMYeCKOu HaripaB/IeHHOCTH, yMeHust
PYKOBO/ICTBOBAaTbCSI MU B MO3HaBaTe/lbHOW, KOMMYHUKAaTUBHOU W COLIAATbHOM
TpaKkTUKe, TOTOBHOCTU K yYaCTUIO B MPAKTUUECKOU JieATe/IbHOCTU SKOJI0TUUeCKOom
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUHOT0 NMO3HAHMSA:

c(hOpMUPOBAHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKU U 00I1leCTBEHHOW IPAKTHUKW, OCHOBAHHOT'O Ha Juaiore
KYJIbTYP, CIIOCOOCTBYIOIIIEr0 OCO3HAHUIO CBOET0 MeCTa B TOJIMKY/IbTYPHOM MUPE;

COBEpILIEHCTBOBAHUE $I3bIKOBOM M UMTaTe/JbCKOW KY/IbTYpPbl KaK CpeJCTBa
B3aUMO/IEMICTBUSI MEX/Y JIIOABMU U MIO3HAHUSI MUPa;

MOHUMaHue CcrelupuK OUOMOTMKM KaK HayKd, OCO3HaHUs e€ pOJud B
(OpMUpOBaHMU PALMOHA/IBHOTO HAYYHOrO0 MBbIIIEHUS], CO3[aHUU LeJI0CTHOTO
Tipe/iCTaB/eHdss 00 OKpy’KaroIlleM MHpe KaK O e[MHCTBe TPHPO/bl, UeloBeKa U
o01riecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd MpobseM
COXpaHeHUsI TIPUPO/ITHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUH [/I1 COBPEMEHHOM I[UBUIM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHS MeJWLIMHBI, CO3/laHHE TePCIeKTUBHBIX
OMOTeXHOJIOTUM, CIMOCOOHBIX  pelllaTb pecypcHble  ITPOOJeMbI  Pa3BUTHUS
ye/IoBeUeCTBa, TIOWCKa MyTel BbIX0O/la M3 T7I00a/bHBIX 3KOJIOTUUECKUX TIpo0/ieM U
obecrieueHrsi  Tepexola K  YCTOWYMBOMY  Pa3BUTHIO,  PAllMOHATIbLHOMY
WCII0J/Ib30BaHUIO TIPUPO/IHBIX pPeCcypcoB U (POPMHPOBAHUIO HOBBIX CTaH/IapTOB
)KU3HU;

3aMHTEePeCOBAHHOCTh B TOJyueHUU OWOMOTMUYeCKUX 3HAaHUM B 1Ie/sX
TIOBBIIIIEHWs]  00IIeld Ky/JbTypbl, €CTeCTBEHHO-HayYHOH TpaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIJMOHA/ILHOH I'PaMOTHOCTH O0y4YarIMXxcs, hOpMUPyeMOU
TIpU M3y4yeHUu 61OJIOTHHY;

TOHMMaHWe CYI[HOCTHU METO/IOB TO3HaHMSI, UCMOJIb3yeMbIX B eCTeCTBeHHBIX
HayKax, CIIOCOOHOCTU WCIIO/b30BaTh TI0JyuyaeMble 3HAHWS [/ aHaau3a |
00BSICHEHUS SIBJIEHWM OKDPY)KaloIllero MUpa W TIPOMCXOASAIINX B HEM HM3MeHeHUH,
yMeHUe fesiaTh 0OOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DakKTOB U
MMEROIIUXCS JAaHHBIX C 11eJIbI0 TI0/TyUeHUs! J0CTOBEPHBIX BbIBO/IOB;

CIOCOOHOCTh CAaMOCTOSITE/IbHO MCII0/Ib30BaTh OWOIOTHYeCKUe 3HAHUS [IIs
peliieHUsI IP06JieM B peanbHBIX KM3HEHHBIX CUTYalUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOU JesiTe/lbHOCTH, TOTOBHOCTh OCYILEeCTBJISATh
TPOEKTHYI0 U UCC/IeJ0BaTeIbCKYIO AesiTeTbHOCTb UHIUBUYA/IbHO U B TPYTIIIE;



TOTOBHOCTh M  CIIOCOOHOCTb K  HeENpephlBHOMY 00pa3oBaHUIO M
camM000pa30BaHUI0, K AaKTUBHOMY IIOJyUYeHWIO HOBBIX 3HAaHWUH 10 OHOJOTMM B
COOTBETCTBUHM C JKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MerTamnpeaMeTHbie pe3y/bTaThl OCBOEHUsI yueOHOTO TpeiMeTra «buosiorvs»
BK/IIOUAIOT: 3HAaUMMbIe /i1  (hOPMUPOBAHUS MHMPOBO33PEHHST 00yUaro[uXxCst
MeXXAUCITUTUTMHApHbIE (MeXXIIpeJMeTHbIe) oblijeHayuHble TIOHSITHS, OTpakaroIljue
1[eJIOCTHOCTh Hay4YHOM KapTHMHbI MHpa U CHeLu(pUKy MeTO[0B T103HaHUS,
WCIIO/Ib3YEeMBIX B €CTeCTBEHHBIX HayKaXx (BeLeCTBO, SHeprus, siBjieHue, TpoLiecc,
CUCTeMa, HayuHbIl (PakT, TPUHLIUIM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
ucciefoBaHve,  HabsofleHWe,  U3MepeHWe,  JKCIIEPUMEHT U JPYTUX),
yHUBepcanbHble yueOHble JeMcTBHS (TT03HaBaTe/bHbIE, KOMMYHUKATUBHEBIE,

PEryJ/siTUBHbBIE), obecmieurBaroIIrie dbopmupoBaHue (yHKLIMOHATBHOM
IPaMOTHOCTM W COL[MA/IbHOW  KOMIIETeHLIMM OO0ydYaroIuxcsi, CIoCOOHOCTh
o0yuarommxcs VICII0J/Ib30BaTh OCBOEHHbIe MeXUCLIUTIMHAPHBbIe,

MHUDOBO33DeHUeCKWe 3HaHWs W yHUBepcajbHble yueOHble [eHCTBUS B
T03HaBaTe/bHOW U COLMA/IbHOM MPaKTUKe.

MertarnipejmMeTHble pe3y/bTaThl OCBOEHUSI IPOrpamMMbl CpejiHero o01ero
o0pa3oBaHuUs [JO/KHBI OTPaXKaTh:

OBjiafieHue yHHUBepCa/IbHBIMU y4eOHbIMH No3HaBaTe/IbHbIMU
JeiICTBUSAMU

1) 6a3oBble JIOTHUECKHEe AeHCTBUS:

camocCTosiTesibHO  (OpPMy/IMpOBaTb M aKTyaJu3upoBaTh  Tpobsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIO/Ib30BaTh TPU OCBOEHWH 3HAHWM TIPUEMBI JIOTUYECKOTO MBbILUIEHHUS
(aHanu3a, cuHTe3a, CpaBHeHUs1, KaaccruurKaium, 060011eHHsT), paCKpbIBaTh CMBICI
buonoruueckux TMOHATUM (BbIJeNSTh WX XapaKTepHble MPU3HAKW, YCTaHABIUBATh
CBSI3U C APYTUMH TIOHATUSIMU);

orpefiesisiTh LU JleATe/IbHOCTH, 3a/jaBasi IapamMeTpbl M KPUTEpUU HX
JOCTVDKEHUSs], COOTHOCUTD pe3yJbTaThl JesiTe/IbHOCTU C TTOCTaB/IeHHbIMU Le/ISIMU;

WCTIO0/Tb30BaTh OUooruueckre TOHATUS Jjis 00bsCHeHUs1 (aKTOB U sIB/IeHUN
YKUBOU MPUPO/IbI;

CTPOUTH JIOTUYECKHEe pacCyXJeHusi (MHAYKTUBHbIE, [eJyKTHUBHbIE, IIO
aHaJ/IOTHH), BBISB/ATh 3aKOHOMEPHOCTHM M IPOTHBOpeuUrsi B pacCMaTpUBaeMbIX
sIBJIeHUSX, (HOPMY/IMPOBATh BHIBOAbI U 3aK/TFOUEHUSI;

NMpUMEHATb  CXeMHO-MOJle/ibHble ~ CpefCcTBa  [JJjisi  TpeJCTaB/ieHus
CYILIIeCTBEHHBIX CBsi3eil U OTHOILEHUM B M3ydaeMbIx OMOIOTHYeCKUX 00BeKTax, a



TakKke  TMPOTUBOPEUM  PA3HOrO0  pOJia,  BBIABJIEHHBIX B PA3/IMYHBIX
MHGOPMAL[MOHHBIX NCTOUHUKAX;

pa3pabatbiBaTh TUIaH pellleHus1 Npo0/ieMbl C YUETOM aHaIM3a UMEROIUXCS
MaTepua/ibHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBBI B [IeSITe/IbHOCTb, OLIEHWBATh COOTBETCTBHE Pe3y/IbTaTOB
1[eJIsIM, OLIeHUBaThb PUCKU TIOC/Ie/ICTBUM JesITe/TbHOCTH;

KOOpD/IMHMPOBaTh W  BBLIMOJIHATL paboTy B  yCJAOBUSIX  peanbHOrO,
BUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZEMCTBYSI;

pa3BUBaTh KpeaTUBHOE MbIIIIEHNe TIPU PellieHrnH XKU3HeHHBIX MpobieMm.

2) 0a3oBbIe HCC/Ie/J0BaTeIbCKHe AefiCTBHS:

BJIa/IeTh HaBbIKAMU yueOHO-HCC/IeZiloBaTe/IbCKOM M TIPOEKTHOM /IeTe/TbHOCTH,
HaBbIKaMH  pa3pellieHusi MpobseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TIOUCKY METO/IOB pellieHHsl MPaKTUUeCKuX 3a/iay, IPUMeHeHUIO
Pa3/IMYHBIX METOZIOB TTO3HAHMUS;

WCII0/Ib30BaTh pa3/iiuHble BHUbI JIeITe/IbHOCTH T10 TIOTyYeHHI0 HOBOTO
3HaHHWsS, €Tr0 UWHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHHIO B y4ueOHBIX
CUTYyaI[USIX, B TOM UHCJIe TIPU CO3[JaHUM YUeOHBIX U COI[Ua/IbHBIX TTPOEKTOB;

dbopMHpOBaTh HayUHbBIA TUI MBIIJIEHUS], BIaJeTh HAYYHON TepMUHOJIOTHEH,
K/TFOUeBBIMU TIOHSATUSIMUA U METOZIAMU;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 33/au B 0Opa3oBaTe/IbHOM
JesITe/IbHOCTU Y XKU3HEHHBIX CUTYaLUsIX;

BLISIB/ISITH  TIPUYMHHO-C/IeZICTBEHHbIE CBSI3W W aKTya/lM3UpOBaTh 3ajauy,
BLIZIBUTATh THUIOTe3y €& pellleHusl, HaXOAUTh apryMeHTbl [/l [lOKa3aTe/bCTBa
CBOUX YTBep)K/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUU PellleHusI;

aHa/IM3UpPOBaTh TIO/yYeHHble B XOZie pelleHus 3a/laud  pe3y/bTaThl,
KPUTUUECKU OLIeHWBAThb WX JIOCTOBEPHOCTh, TIPOrHO3UPOBAaTh WU3MeHeHHe B HOBBIX
yCJIOBUSIX;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, OI[eHUBaTh MPHOOPETEHHDIH OIIBIT;

OCYIIIeCTB/ISITh 1[eJIeHarpaB/IeHHbIM TIOMCK TepeHoca CpejCTB U CII0COOOB
JercTBUS B MPOdeCCUOHaIbHYIO Cpefy;

yMeTh TIePeHOCHTh 3HaHWSI B TI03HABaTe/IbHYI0 U TPaKTUUeCKYyH 00/acTu
)KU3He lesATe/IbHOCTH;

yMeTb UHTeTPUPOBATh 3HAHUS M3 Pa3HBIX YUeOHBIX ITPeIMeTOB;

BBIIBUTaTh HOBbIe WjeH, MpejjiaraTb OpUrHHa/IbHbIE MOAXOAblI U pellleHus,
CTaBUTh TTPOO/IEMBI U 3a/lauH, J0IyCKarollye abTePHAaTUBHbIE pellleHusl.

3) pabora c uadopmanueii:

OpPHEHTUPOBATHCS B Pa3/TMUHbIX UCTOYHUKAX UH(OpMaLu (TeKcTe yueOHOTO
rmocobusi, Hay4YHO-TIOMYJ/IIPHOW JiMTepaTtype, OHOJOTMYeCKMX CJOBapsixX U
CTIpaBOYHMKAX, KOMIMBIOTEPHBIX 0a3ax [aHHbIX, B VHTepHeTe), aHa/IU3UPOBATh



MHGOOPMAIHIO Pa3IMUHbIX BUJOB U (DOPM ITpe/ICTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUHBOCTH;

dopMy/IMpOBaTh 3arpoChl ¥ TIPUMEHSATH Pa3/IMUHbIe METOZbl MPH TOHCKe U
orbope GHosorrnueckoi WHbOpPMaIMH, He0OXOJUMOM /i BBITOTHEHUST YUeOHbIX
3a/1a4;

rpuoOpeTaTh OIBIT MCIO/b30BaHUS  HMHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATH KYJILTYPy aKTUBHOT'O MCIIOIb30BaHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHUMAaNbHYIO  (OpMy  IIpPe/CTaB/IeHUS
6uosornueckoi nHbopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
H fipyroe);

WCTIO/Tb30BaTh HAyuHBbIM $3BIK B KauecTBe Cpe/CTBa Ipu pabore ¢
Ouvosornueckoli MHGpOpMalMel: IIPUMEHSTh XUMHUYecKue, (U3HUecKue W
MaTeMaThYecKhe 3HaKd W CHUMBOJBI, (OpPMYyJ/ibl, ab0peBHaTypy, HOMEHK/IATYpYy,
WCIIO/Tb30BaTh W NpeoOpa3oBbIBaTh ~ 3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarISTHOCTH;

B/aZIeTh ~ HAaBBIKAMM  DPACMO3HABaHUA M 3al[UThl  HHOOPMaIUH,
MH(MOPMAaI[MOHHON 6€30T1TaCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH AeHCTBUAMU:

1) o0mmenue:

OCYIIeCTB/IATh KOMMYHHKAILIMK BO BCeX chepax >KU3HHU, aKTHBHO yUaCTBOBATh
B [IAJIOTe WM JUCKYCCHUU TIO CYyIIecTBY oOCy»KJaeMoil Tembl (YMeHMe 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHUsS OTHOCHUTEBbHO BBIMIOJTHEHMs IIpejjiaraeMoi
3a/laui, YUYMTHIBaTh UHTEPEChl U COTJIACOBAHHOCTH TO3WI[UN JPYTUX yUaCTHUKOB
JMajiora Wik JUCKYCCHN);

pacrio3HaBaThb HeBepOasibHBIE CpefcTBa OOIeHHs, ITOHMMAaTb 3HAUEHHE
COLMANbHBIX 3HAKOB, TPEATIOCHUIOK BO3HWKHOBEHHS KOH(MIUKTHBIX CHUTYal[UH,
yMeTb CMSr4aTh KOH(MIMKTHI ¥ BECTH ITePETr0BOPhI;

BJIaZIeTh Pa3/IMUYHBIMUA CII0CO0aMM OOIIeHUs W B3aMMO/IeHCTBUSI, TTIOHUMATh
HaMepeHUsI IPYTHX JIo/iel, TIPOSIB/ISATh YBaXKUTETbHOE OTHOIIIeHHEe K COOeceTHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3PEHHS C HCIOJb30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi 1eTeTbHOCTh:

MOHWMAaThb W KCITO/Ib30BaTh IMPEMMYIIeCTBAa KOMaHAHONW W WHAWUBUAYAIbHOM
paboThI TIpU perieHny OMoJI0rHYecKoi TTPo6ieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh
IIPUMEHEHHS TPYTIIOBBIX (HOPM B3aMMO/EHCTBYS TIPH pellleHnH yueOHOM 3a/jauu;

BLIOMpAaTh TEMATWKy M METO/bl COBMECTHBIX [eHCTBUM C YUYETOM OOIMX
HWHTEPeCOB M BO3MOKHOCTEH Ka)k/I0T0 ujieHa KOJITIeKTHBaA;



NPpUHUMAaTh  LieJid  COBMECTHOW  JIesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJWHUPOBAaThb AEWMCTBUS MO €& [NOCTWXKEHWIO: COCTaB/ATh IUIAH JeWCTBUU,
pacrpejiefiiTh PO C YYETOM MHEHUN Y4YaCTHUKOB, OOCY)K/aTb pe3y/IbTaThl
COBMECTHOM paboThi;

OlLleHMBaTh KaueCcTBO CBOEro BKJ3Jla W KaKJOT0 YyuaCTHHMKA KOMaH/bl B
o011[uii pe3y/sbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejJiaraTh HOBbIE TIPOEKThbI, OLIeHWBaTh WJed C TIO3WUIUA HOBH3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKON 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTeruyeckoe TIOBeJileHMe B Pa3/IMUHbIX
CUTYaL[UsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OBjajieHrie yHUBEPCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopranu3anus:

WCTI0/Tb30BaTh OWOJIOTHYEeCKWe 3HAHUS [ijis BbIAB/IEHUS TIPOO/IeM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HaHUMU IiejieBble W CMbBIC/IOBBIE
YCTAaHOBKY B CBOMX JIEMCTBUSIX W MOCTYMNKax IO OTHOILIEHHIO K >KUBOUW MPUPOJie,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYLL[eCTBJISAITh MO3HaBaTeIbHYI0 [1eATe/bHOCTh, BbISIBJISTH
rpo0siemMbl, CTaBUTh M (HOPMY/IMpOBaTh COOCTBeHHbIE 3a/laur B oOpa3oBaTeTbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITEJTLHO ~ COCTaB/ISATH IUIaH pellleHus Tpo0/ieMbl C  YYETOM
MMEIOIINXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATriouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHH;

Jle/laTh OCO3HAHHBIN BHIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTD
3a pelleHue;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHPOBAHUIO U TIPOSIBJIEHUIO IITMPOKOM 3pyAUIINA B
pasHbIX 00/1aCTSIX 3HAHWM, TOCTOSHHO IIOBBHIIIATh CBOM 00pa3oBaTe/bHbIA H
KY/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KODPEKTHBbI B [IeATe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJisIM;

BJaZileTh  HaBbIKAMU  TO3HaBaTeJbHOW  pe(ieKCMM KaK  OCO3HaHUs
COBepIlIaeMbIX [IeCTBUM U MBICMTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBAHHM, WCIOIL30BaTh MPUEMBbI pedieKCHM /i1 OIleHKH CUTYyalldd, BbIOOpa
BEPHOTO pellleHus;

yMeTb OL|€EHWBaTb PUCKM ¥ CBOEBPEMEHHO TMPUHUMATh peLIeHusl 0 HUX
CHIDKEHMIO;



MPUHMMAaTh MOTMBBI M apryMeHTbl JDYTMX T0PU aHaJu3e pe3y/bTaTOB
JleATe/IbHOCTY;

3) npuHsiTHE Cebsi U APyruX:

NIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHMMAaTb MOTHBBI M apryMeHTbl JPYTMX T0PU aHaJu3e pe3y/bTaToB
JleATe/IbHOCTY;

NpU3HaBaTh CBOE TIPABO Y MPaBO PYTHX Ha OLLIKOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[MH JIPYTOT0 UeioBeKa.

INPEJIMETHBIE PE3YJ/IbTATDBI

[IpenmeTHBIe pe3ynbTaThl OcBoeHHMs mporpaMMmbl COO mo OHolorMM Ha
6a30BOM YpOBHe BK/IIOUAIOT crierjuduyeckye s yueOHOro npeamMeTa «bromorusi»
HayuHble 3HaHUs, YMEHHUsS U CIoCcoObI IeHCTBHI MO0 OCBOEHHIO, MHTEpIIpeTal[id 1
1peoOpa30BaHUI0 3HAHWM, BU/BI JesSTe/TbHOCTU TI0 TIO/TyYeHHI0 HOBOTO 3HAHUS U
TIPUMEHEHHI0 3HAaHUM B PA3/IMUHBIX yueOHBIX CUTYyal[usiX, a TakKe B peasbHbIX
JKU3HEHHBIX CHUTYallMsAX, CBSI3aHHBIX C OwWosiorveidi. B mporpamMme mnpeaMeTHbIE
pe3y/IbTaThl TIPe/[CTaB/IeHbI 10 TOAAM 00yUeHMs.

[TpemMeTHBIE pe3y/bTaThl OCBOEHHUSI yuebHOTO mpeameta «buosorus» 6 10
K/acce 1OJKHBI OTPaXkaTh:

c(hOopMHUPOBAHHOCTh 3HAHUM O MECTe U PO/ OMOJIOTHMHM B CUCTEME HAayUHOTO
3HaHWSI eCTeCTBEHHbIX HayK, B (hOpPMHUPOBAaHUM COBPEMEHHOM eCTeCTBeHHO-
HayYHOW KapTHWHBI MHpPa XU HAayYHOTO MHUPOBO33DEHHUs, O BK/IaJe POCCHUUCKUX U
3apy0e)KHbIX yUEHBIX-OMO/IOTOB B  pa3BuTHe Ouonoruu, (QyHKIMOHATLHOMN
I'PaMOTHOCTH UeJIoBeKa JI/Is peIieHyst JKU3HEeHHBIX 3a7iau;

yMeHUe pacKpbIBaTh COjlep)KaHue OHOJIOTHYecKUX TEPMUHOB W TIOHSITHI:
JKU3Hb, KJI€TKa, OpraHu3M, MeTabommsM (0OMeH BellecTB U MpeBpalljeHHe
9HepPrun), roMeocTas (CamMoperyJisilivsi), ypOBHeBasi OpraHu3al[|si JKUBBIX CHCTEM,
CaMOBOCIIPOHM3Be/leHe (PerpOAYKIHS), Hac/IeJCTBEHHOCTb, U3MEHUMBOCTD, POCT U
pa3BUTHE;

yMeHWe u3/aratb Ouosiorndeckue Teopun (K/eTOYHasi, XPOMOCOMHas,
MyTallMOHHasl, LeHTpa/ibHas [loTMa MOJIEKY/sIpHOM Ouonorun), 3akonbl (T
Mengpensi, T. Moprana, H. Y. BaBuioBa) u yueHusi (0 LieHTpax MHOToo0pasusi u
TIPOMCXOXK/IeHUsT KY/IbTYpHBIX pacTeHnid H. V1. BaBwioBa), orpezienisiTb IPaHULIBI
WX TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHUe BJla/leTh MeTO/laM/d HayYHOT O M03HaHWs B O1oJioruu: HabmoieHre u
OIMMCaHUe >KUBBIX CHUCTEM, TIPOIIECCOB W SIBJIEHWH, OpraHW3al[yisi M IIPOBeeHUe
OMOMOTMUECKOTO  JKCIIEPUMEHTa,  BBIIBDKEHHWE  TUIIOTEe3bl,  BbISB/IEHHE
3aBUCUMOCTH MeXAYy WCC/IeyeMbIMA BeIUUMHAaMHU, OObsCHeHHe TOoTy4YeHHbBIX



pe3yJIbTaTOB, WCIIO/b30BAaHHBIX HAyUHBIX TMOHSATHM, TEOPUM W 3aKOHOB, YMeHHe
Jles1aTh BBIBO/IbI HA OCHOBAHWU TIOTyUeHHbBIX pe3y/bTaToB,;

yMeHHe BbIJIEJIATh CYIl[eCTBeHHbIe TPHU3HAKHW BUPYCOB, KJIETOK TMPOKAapPUOT U
9YKApHOT, OJHOK/JETOUHbIX W MHOTOK/JIETOUHBIX OpraHHW3MOB, OCOOEHHOCTH
mpoijeccoB: oOMeHa BellleCTB W TIpeBpallleHUsi SHepPruy B KieTke, (GOTOCHHTe3a,
M7IaCTUYECKOT0 M JHepreTHyeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OTVIOZIOTBOPEHUS, PAa3MHOXXEeHMs, WHAWBUAYaJbLHOTO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMeHUe TPUMEHSITh TI0JyueHHble 3HaHUS /i1 00bsCHeHUs OMOorudyecKux
TIPOLIECCOB W SIBJIEHWH, /1Sl TIPUHSTHS MPAKTUUECKUX pelleHur B MOBCeJHEBHOM
JKU3HU C Lenblo obecrieyeHusi 0e30MacHOCTH CBOero 3/0POBbs U 3/J0POBbS
OKPY>KaIOIIUX JTI0fiel, COO/TI0jeHrs] HOpM I'PaMOTHOT'O TTOBeZIEHHs B OKPY KaroIliei
TIPUPOJTHOM Cpejfie, TIOHMMaHWe HeO0OXOJUMOCTHA WCIOIb30BaHUS [[OCTYIKEHUM
coBpeMeHHOW  Ouosiorud W OMOTEXHOMOTWA [  palMOHA/IbHOTO
TIPUPO/IOTIOh30BaHMS;

yMeHHe pellaTh 3J/leMeHTapHble TeHeTHMueCKue 3aZlaud Ha MOHO- U
AUTUOpUIHOe CKpellliBaHWe, CLeTJIeHHOe Hac/e/JoBaHre, COCTaB/ISATh CXeMbl
MOHOTMOPHUIHOTO CKpeIlWBaHUs [/s1 TIpe[iCKa3aHUs Haclel0BaHUsl TIPU3HAKOB y
OpraHu3MOB;

yMeHUe BBITIOJIHATL JlabopaTOpHbIe U TpaKTU4YecKHe paboThl, COOJIIOAThH
TIpaBu/Ia py paboTe ¢ yueOHBIM U 1aO0PaTOPHLIM 000pPYAOBAHHUEM;

yMeHWe KPUTUUeCKd OlleHWBaTh W HWHTEPIPeTUpOBaTh HWH(MOPMALHIO
OMOIOTHYECKOTO  COJIepP)KaHUs], BK/IIOUAOIIYI0 TICeB/JOHAyUHble 3HAHUS U3
pa3/IMUHbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(MOPMaIUK, HayYHO-TIOMY/ISIpHbIe
MaTepuasbl), 3THYeCKHe acCreKTbl COBPeMeHHBbIX WCC/IeJOBaHUM B OHOJIOTHH,
MeAULIHe, OMOTeXHOIOTUH;

yMeHHe CO03/jaBaTb COOCTBeHHbIe IIMCbMEHHble W YCTHBbIe COOOIIeHUs,
0006111251 610/IOTHUECKYI0 MH(POPMAIMIO U3 HEeCKOJbKUX WCTOUYHHUKOB, TPAMOTHO
WCTI0/Tb30BaTh TIOHATHUWHBIN arnmapar OMOoIOrUH.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUs yuebHoro rpeamera «buosorus» e 11
K/acce J10JDKHBI OTpaXkaTh:

cchopMHUPOBAHHOCTh 3HAHUM O MeCTe W PO OMOJIOTHM B CUCTEMe HayUHOTO
3HaHHSI eCTeCTBeHHbIX HayK, B (HOpMHPOBAaHUM COBPEMEHHOW eCTeCTBeHHO-
HayYyHOW KapTHWHBI MHpPAa U HAayYHOTO MUPOBO33DEHMUs], O BK/aJile POCCUUCKUX U
3apy0e)KHbIX yuEHbIX-OMO/IOTOB B  pa3BuTHe Ouonoruu, (QyHKIMOHAILHOMN
I'PaMOTHOCTHU uejioBeKa Jijis pellieHus >)KM3HeHHBIX 3a/lay;

yMeHUe pacKpbIBaTh COjlep)KaHue OHO0/IOTHYecKUX TepMUHOB W TIOHSITHMA:
B/, TIOMYJIsALYsSA, TeHO(MOH/, SBOIOLMS, ABWKYILMe Ch/bl ((haKTOpbI) 3BOJHOLUH,
MIPUCIIOCOO0/IEHHOCTh OPraHM3MOB, BUI000pa3oBaHue, 3KOJIorhuYeckre (HakTophl,



9KOCHUCTeMa, TIPOAYLIEHTbI, KOHCYMEHThI, peAyIeHTbl, I1[elh  I[HUTaHus,
9KO0JIOTHYecKasi TupamMua, bruoreoreHo3, brocdepa;

yMeHuWe u3iaraTb Ouosoruueckve Teopyud (3BOJIIOLIMOHHAs Teopusi Y.
[apBuHa, CUHTeTHUYeCKasi TeOpHUsl SBOJIIOLMK), 3aKOHbl U 3aKOHOMEPHOCTU
(3apoppiieBoro cxogcrea K. M. Bspa, uepejoBaHus T/1aBHBIX HaripaB/IeHUU U
nyted sBomoruu A. H. CeBepijoBa, yuenuss o 6uocdhepe B. WM. BepHazckoro),
OTIpe/ie/IiTh TPAHMIIBl X TIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHUe B/a/leTh MeTOAaM1 HayuHOro 1MOo3HaHus B Ouosorvu: HabmoneHre 1
OTMCaHWe >KUBBIX CHUCTEM, TIPOIIECCOB W sIBJIEHWH, OpraHW3al[yisi W TIpOBeJjeHHe
OUOMOTMUeCKOTO0  SKCIepUMeHTa,  BbIIB)KEHHWEe  TUIOTe3bl,  BbisB/IeHUE
3aBUCUMOCTH MEX]y HCC/IeyeMbIMH BeTMUMHAMU, OOBSCHEHHWE TIOTyYeHHBIX
pe3y/bTaToB, UCII0/Ib30BaHHBIX HAyUHBIX TOHATHMN, TeOpUM U 3aKOHOB, yMeHUe
JiesiaTh BBIBO/IbI HA OCHOBAHWH TIOTyUeHHBIX pe3y/bTaToB,;

yMeHWe BbIIeSISITh CYIleCTBeHHble TIPU3HAKW CTPOeHUs] OMOoI0rudecKux
O00BEKTOB: BHWJIOB, TIOMYJIAL[MM, TPOJYLIEHTOB, KOHCYMEHTOB, peAyleHTOB,
OuOreolleHO30B UM IKOCHUCTEM, OCOOEHHOCTH TIPOLIECCOB: HAC/e[CTBEHHOM
M3MEHUMBOCTH, €CTeCTBEHHOTO 0TOOpa, BHA000pa30BaHUs, MPUCIIOCO0/I€HHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUeCKUx (HaKTOPOB Ha OpraHM3Mbl, TiepeHoca
BEIleCTB U TIOTOKA JHEPTMU B JKOCHCTEMAax, aHTPOIIOT€HHBIX HW3MeHeHUW B
5KOCHUCTeMax CBOEM MeCTHOCTH, KDPYroBOPOTa BeIeCTB U OHOreoXuMHUeCKHX
I[UKJ/IOB B Orocdepe;

yMeHUe TPUMeHSITh T0/lyueHHble 3HaHWS A/ 00bsCcHeHus 6MOoornyecKux
MPOLIECCOB M SIBJIEHWM, /ISl TIPUHATHS MPaKTUYECKUX peLleHWH B MOBCEJHEBHOU
KU3HU C 1ie/iblo obecrieyeHrsi 0e30MacHOCTU CBOEro 3/0pPOBbSi U 37I0POBbS
OKPY>KaIOIIIUX JTI0fiel, COO/TI0jeHrsT HOpM TPaMOTHOTO TTOBeZIeHHsI B OKPY KaroIliei
TIPUPOJTHOM Cpejle, TOHMMaHWe HeoOXOJUMOCTH WCIOIb30BaHUS [JOCTYIKEHUM
CcoBpeMeHHOW 610/10THH /17151 paliiOHA/ILHOTO MPUPO/0TI0/Ib30BaHMUS;

yMeHUe pelliaTh 3/ieMeHTapHble OMOJIOTHYeCcKUe 3a/lauM, COCTABJISATh CXEeMbI
TiepeHoca BelljeCTB ¥ 3HePTUY B 9KOCHCTeMax (LIeMy TTUTaHus);

yMeHHe BBIITOJHATL JIabopaTOpHble W TIPAKTHUecKHe paboThl, COOMOAATH
TipaBu/a npy paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pYyO0BaHUEM;

yMeHWe KPUTHYeCKH OIeHWBaTb W HWHTEPIIPeTUPOBaTh WHGMOPMAIUIO
OMOMOTMUeCKOTO COZIep>KaHUs, BK/IIOYAIOIYyI0 TICeBJOHay4YHble 3HaHUS U3
pa3/IMYHBIX UCTOYHUKOB (CpeJiCTBa MacCOBOM MH(OPMALUU, HayUHO-TIOMY/IsIpHbIE
MaTepuasnbl),  paccMaTpuBaTb  rjoOanbHble  3KOJIOTUYECKHWe  TpoOseMbl
COBpPEMeHHOCTH, )OPMUPOBATH 10 OTHOIIEHUI0 K HUM COOCTBEHHYIO TTO3ULIUIO;

yMeHUe CO03/[jaBaTh COOCTBeHHBbIe IMMCbMEHHblIe U YCTHBIE COOOIIeHus,
0000111as 61o/TorMUeckyr0 MHGOPMAIMI0 U3 HECKOIbKUX HCTOUYHHUKOB, I'PAMOTHO
MCTI0/Tb30BaTh MOHATHUNHBIN arnmapat 6MoI0ruu.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KonnyecTBo yacos
HaumeHoBaHue pa3jie/ioB U TeM dnekTpoHHbIe (1{u¢poBbIe)
Ne n/mn KourponbHble | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
1 Buonorus kak Hayka 2 0.5 https://m.edsoo.rw/IBLQH548U
2 ’KviBble crcTeMbl U MX OpraHu3aLus 1 https://m.eds00.ru/5ST7SVKFTX
3 XVMUYeCKH COCTaB U CTPOeHHe KIeTKU 8 1 https://m.edsoo.r/Y TLWW9IJEO
4 JKusHeziessTeIbHOCTb KJIETKU 6 https://m.edsoo.rt/MEETZ2D71
Pa3MHOXXeHUe ¥ MHAWBU/lya/IbHOE
5 AMBHAY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHNW3MOB
HacnefcTBeHHOCTb ¥ U3MEHUMBOCTD
6 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHuU3MOB
Cesexiust opraHu3MoB. OCHOBBI
7 H P 3 https://m.edsoo.ru/2EY34NEHR
OUOTEXHO/IOTUN
8 PesepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBILIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/5T7SVKFTX

11 K/TACC

HaumeHoBaHue pa3je/ioB U TeM

Ko/sinuecTBO uacos

OnekrpoHHble ({udpoBbIie)

Ne n/mn Kontposbubie | ITpakTHueckue
MPOrpaMMbI Bcero oOpa3oBaTe/bHbIE PecypChl
paboThI paboThI
1 OBOJTIOLIMOHHAS OHOJIOTUS 9 1 https://m.edsoo.ru/7F6R1ZROH
BO3HUKHOBEHUE U Pa3BUTHE XKU3HU Ha
2 P 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emiie
3 OpranusMmsl U OKpysKarolasi cpefia 5 1 https://m.edsoo.rt/ XNFOD96AA
Coo0I111ecTBa ¥ 9KOJIOTUYECKHE
4 9 https://m.edsoo.rt/WXWAVS56F
CHCTEeMBI
5 PesepBHOe Bpemst 2 https://m.edsoo.ru/T3R3IFWNQN
OBLIEE KOJIMYECTBO YACOB I10 34 0 5t

I[TPO'PAMME



https://m.edsoo.ru/T3R3FWNQN
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/7F6R1ZROH




ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO uacoB

Bcero

KonTpo/ibHbie
padoThI

IIpakTHUyeckue
padoThI

Jara
HU3y4eHHU
A

OneKTpoHHbIe U poBbIe
oOpa3oBaTe/bHbIE PecypChl

Buonorus B cucteme Hayk

https://m.edsoo0.ru/O2T4D1UI5

MeTo/ibl 103HaHUS KUBOM
nipupobl. [IpakTrueckas
pabota Ne 1 «Vcrionbp30BaHHe
Pa3/InYHbIX METO/IOB TPH
W3yueHUH OMOIOTHYeCcKUX
00BEKTOB»

0.5

https://m.edsoo.ru/GAB23860W

burosiornueckue CUCTEMBI,
Mnponeccel 1 UX U3ydyeHue

https://m.edsoo.ru/A7VOYD215

XVMUYeCKUI COCTaB KIeTKHU.
Boga 1 MuHepasbHble COU

https://m.edsoo.ru/L17LJ590V

Benku. CocraB v cTpoeHue
0enkoB

https://m.edsoo.ru/V33JNUW5SW

depmeHTHI — OHO/IOTHUECKHE
KaTasmm3aropsl. JlabopaTtopHast
pabota Ne 1 «V3yueHue
KaTaJIMTUYeCKOW aKTUBHOCTH
(dbepMeHTOB (Ha niprUMepe
amuiasbl WIN KaTasasbl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

Yrnesogpl. JIMnuzel

https://m.edsoo.ru/OJ7NFITI5

Hykneunosbie kucnotbl. AT®

https://m.edsoo.ru/WOELRA9B3



https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/O2T4D1UI5

Uctopus u meToabl U3ydyeHust
KieTku. KnetouHas Teopust

https://m.edsoo0.ru/ JXQMJOGM3

10

KneTka Kaxk 11e/1ocTHast KUBast
cucremMa

https://m.edsoo.rt/XDCLRAF1Q

11

CTpoeHue 5yKapruoTHYeCKON
K1eTkd. JlabopaTtopHasi paboTa
Ne 2 «/3yueHue cTpoeHus
K/IeTOK PaCTeHHH, )KUBOTHBIX,
rprbOB U OaKTepwHii TOg,
MHKDPOCKOTIOM Ha F'OTOBBIX
MUKpOTIpernapaTax 1 ux
OITHCaHUe»

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMeH BeILeCTB WK
MeTabomM3M

https://m.edsoo.ru/LOB3I3XYZ

13

dorocunTe3. XeMOCHHTe3

https://m.edsoo.ru/V882FDGSF

14

OHepreTUUeCcKuii 00MeH

https://m.edsoo.ru/T2LVIES3L

15

JKV3HEHHBIN LUK/ K/I€TKH.
Henenuve KineTku. Mutos.
JlaboparopHast pabota Ne 3
«Habmrozenve Murosa B
K/IeTKaX KOHUMKa KopellKa
JIyKa Ha rOTOBBIX
MUKpOTIperiapaTax»

0.5

https://m.edsoo.ru/CO1NPWLF4

16

buocunTe3 Genka. Peakius
MAaTPUYHOIO CUHTEe3a

https://m.edsoo.ru/540F4L77W

17

TpancsLust — GuocuHTe3
Oenka

https://m.edsoo.rt/TFDKDDWWM

18

HexknerouHsle ¢GOpMbI )KH3HU

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/JXQMJOGM3

— BUPYCHI

19

DopMbI pa3MHOXKEeHUsT
OpraHu3MOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meltios

https://m.edsoo.ru/SNUXK0X86

21

OOpa3oBaHue U pa3BUTHE
TIO/IOBBIX K/IETOK.
OnogoTBOpEHuUe.
JlabopaTopHast pabora Ne 4
«/3yueHre CTpOeHUs MOJIOBBIX
K/IeTOK Ha TOTOBBIX
MHKpOTIperiapaTax»

0.5

https://m.edsoo.ru/C291.4DXB8

22

WNuauBuayanbHOe pa3BUTHe
OpraHKW3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'eneTrika — Hayka o
Hac/1eICTBEHHOCTU U
V3MEeHUYUBOCTU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEpHOCTHU
HacJieJ0BaHUs PU3HAKOB.
MoHorubpuHoe CKpeljuBaHie

https://m.edsoo.ru/YYQSGIWI2

25

JurubpugHoe CKpelvBaHue.
3aKOH HEe3aBUCUMOT0
Hac/eZi0BaHUs TPU3HAKOB

https://m.edsoo.ru/YS5NANQ65V

26

CueryieHHOe HacJieI0BaHUe
TIpU3HAKOB. JlTabopaTopHast
pabota Ne 5 «VM3yueHue
pe3yJIbTaTOB MOHOTHUOPHUAHOTO
Y JUTMOPUHOTO CKPeLUBaHUs
y Ipo30(u/bl Ha TOTOBbIX

0.5

https://m.edsoo.ru/P2SQ5ZGN2



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/2JLXB4AOR

MUKpOTperiapaTax»

27

I'eneTrka nosia. HaciemoBanue
TIPU3HAKOB, CLIETIIEHHBIX C
T10JI0OM

https://m.edsoo0.ru/3GYGV47YM

28

N3mMeHUUBOCTE.
HenacnencteeHHast
WU3MEeHUMBOCTb. JTabopaTopHast
pabora Ne 6. M3yueHue
MOAU(UKALTMOHHOM
W3MEeHUYMBOCTHU, TIOCTPOEHHE
BapHUAaIMOHHOTO psifia U
BapHaLIMOHHOMN KPUBOM»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBeHHast
W3MEeHUMBOCTb. JTabopaTopHast
pabota Ne 7. «AHanmu3 MyTalyi
y Ipo30(u/bl Ha TOTOBBIX
MUKpOTIperapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'eHeTHKa yenoBeKa

https://m.edsoo.ru/XU9SFS3GA

31

Pe3epeHblit ypok. Ob600I1IeHIE
1o TeMe «HaciesCcTBeHHOCTh U
WU3MEHUYMBOCTb OPraHW3MOB»

https://m.edsoo.ru/E2IXRS2EB

32

Cenekius KaK HayKa 1 MpoLiecc

https://m.edsoo.ru/3128P31.98

33

MeTo/bl ¥ JOCTHKEHUS
CeJIeKLIMY pacTeHrH 1
JKUBOTHBIX

https://m.edsoo.ru/JSK3Q6W0J

34

BroTrexHo0THs Kak OTpacyb
TIPOU3BO/ICTBA

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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11 K/TACC

KosmmuyecTBo uacoB

No Jara J/1IeKTpoHHBbIe H(pPOBbIe
Tema ypoka KonTposbubie | IIpakTHuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE PeCypChl
padoThI e paboTbI

OBOJIIOLIMS U MeTO/Ibl eé

1 o A 1 https://m.edsoo.ru/6KWQIKBKU
V3y4eHust
Nctopus passutus

2 PUAD . 1 https://m.edsoo.ru/OSWC47SSX
Tipe/icTaB/ieHni 00 SBOJTIOLIUN

3 MUKpOo3BOTIOLIUS 1 https://m.edsoo.ru/TOFAUE4ZP
[Monynsius Kak 3jieMeHTapHast
eIMHULIA BU/A U SBOJTIOLIUM.

4 JlabopaTopHast pabora Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHUe BUIOB TI0
MOp(}OOrUUeCcKOMY KpPUTEPUIO0»
JBrxKyl1iue Ccuibl

5 (3nemeHTapHbIe (aKTOPbI) 1 https://m.edsoo.ru/3EH6CNOWI
3BO/TIOL[AA
EcTecTBeHHbII 0TOOP U €ro

6 1 https://m.edsoo.ru/DY32BUDOO
dbopMbI
Pe3ynbTaThl 3BO/MIOLIMN:
TIPUCITOCOO/IEHHOCTh
OpraHM3MOB U
BUZI00Opa30BaHue.

7 AOODP 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlaboparopHast pabota Ne 2
«OrrcaHue MpUCIoCco0/IeHHOCTH
opraHu3sMa U eé OTHOCUTETBHOTO
XdpdKTepa»



https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/6KWQ9KBKU

HamnpaBnenus u nytu

1o TeMe « BO3HHMKHOBeHUe U

8 https://m.edsoo.ru/PI1FI0YV3
MaKpO3BOJTIOL[UN

9 HeobpaTumocThb 3BOJTIOLUM https://m.edsoo.ru/CLA9VC5JJ
Ncropus XusHu Ha 3emiie U

10 B https://m.edsoo.ru/MJYY 1MVX7
MeTO/bl €6 U3yuyeHust
T'urore3sl IIPOUCXOXKACHUS

11 P A https://m.edsoo.rt/EKNHXBOS2
>KU3HU Ha 3emiie
PasBuTHe >XU3HU Ha 3eMiie 110

12 https://m.edsoo.ru/ECIJINSTF62
3paMm U rnepuoziam
OCHOBHBIe 3Tarbl 3BOJIIOLAU
pPacTUTENBHOIO U )KUBOTHOTO
mupa. [Tpaktuueckas pabora Ne

13 ba. b P ° 0.5 https://m.eds00.ru/7K1LY0SCT
1 «/3ydyeHHe UCKOTIaeMbIX
OCTaTKOB PaCTeHUM U KUBOTHBIX
B KOJIEKLIASIX»
CoBpemeHHas cucTteMa

14 https://m.edsoo.ru/WSEXNI9YAK
OpraHMYecKoro Mupa
DBOJTIOLNS UeI0BeKa

15 H https://m.edsoo.ru/ADV3JERUE
(anTpOMOTreHe3)

BUKYILIME CAIBI ((hakTOpBI

16 A Y (@ pbi) https://m.edsoo.ru/D7JZMBYPQ
aHTpororeHesa
OcHoOBHBIE CTaJWU 3BOJIIOLIUU

17 a H https://m.edsoo.ru/14G19M Q4K
yejI0BeKa
YesioBeuecKue pachl U

18 MPUPOJHbIE afanTaluu https://m.edsoo.r/XL7QKC5PK
yeI0BeKa

19 Pe3epBHbIii ypok. O6001IeHe https://m.edsoo.ru/R6L7VY2GB



https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/PI1FI0YV3

Pa3BUTHE >)XM3HU Ha 3emne»

20

OKOJIOTHs KaK HayKa

https://m.edsoo.ru/K46KON561

21

Cpezpl obuTanus u
3K0JIoTuUecKre (akTopbl

https://m.edsoo.ru/DCOIEUICY

22

Aburotrueckue GakTOpkI.
Jlabopatophasi pabota Ne 3.
«Mopdonoruueckue
0C0OEHHOCTH pacTeHUH 13
Pa3HbIX MeCT OOUTaHUS».
Jlaboparopxas pabota Ne 4.
«BnusiHUe cBeTa Ha pOCT U
pa3BUTHe YePEeHKOB KOJieyca»

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buoTtuueckue hakTopbl

https://m.edsoo.ru/A6Z8MGNQR

24

JKO/Ioruuecke XapakTepuCcTUKU

nonynsuuu. [IpakTruueckas
pabota Ne 2 «IToacuéT
TIJIOTHOCTH TIOTMYJISILIUA pa3HbIX
BU/IOB pacTeHUI»

0.5

https://m.edsoo.ru/X42J6ABRN

25

Coo011ecTBa OpraHM3MOB —
OMOoLIeHO3

https://m.eds00.ru/0T2K1PNGZ

26

OJKOJIOTUYeCKUe CUCTeMBI
(sKocHcTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OcCHOBHBI€e TI0Ka3aTeau
3KOCHCTEMBI. JKOJIOrHUecKre
nupamuzpl. CBoKCTBa
skocucrteM. Cykieccus

https://m.edsoo.ru/NSTEWOGPE

28

[IprpopHbIe 3K0CHCTEMBI

https://m.edsoo.ru/WIDMMUBC5

29

AHTpOHOFeHHbIe 9KOCHCTEMBI

https://m.edsoo.ru/WRS65U3WC



https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/K46KON56I

buocdepa — rnobanbHast

30 1 https://m.edsoo.ru/2X1VG5Q18
3KOCUCTeMa 3eMJId
3aKOHOMEpPHOCTH

31 p 1 https://m.edsoo.ru/V5JT6B38Z
CylLleCTBOBaHUs1 6rocdepsl
YestoBeuecTBO B Orochepe

32 ep 1 https://m.edsoo.ru/HXCDHPXDJ
3eMIu
CocyI1ecTBoBaHMe IPUPOIBI U

33 ym PHPOA 1 https://m.edsoo.ru/187G37606
Yeji0BeyeCTBa
Pe3epBHbIi ypok. O6061IeHME

34 TeMbl «Coo0I1IecTBa 1 1 https://m.edsoo.ru/SW5XCF3K6
3KO0JIOTUUYECKHUe CUCTeMbI»

OBIIEE KOJIMYECTBO YACOB I10 34 5 e

I[TPOI'PAMME



https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/2X1VG5Q18




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

IIpoBepsieMble NpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl CPe/JHero 001Iero 00pa3oBaHus

CcdopMUpPOBaHHOCTb 3HAHUM O MecTe W POiU OUOJIOTHM B CUCTEMe
Hayu4HOT0 3HaHUS eCTeCTBEHHBIX HayK, B (JOPMUPOBAHNY COBpPeMEeHHOU
€CTeCTBeHHO-HayYHOM KapTHWHBI MMpa U HAyYHOIO MHPOBO33pDE€HUS]; O
BKJIa/le POCCUHCKMX W 3apyOeXHbIX YU€HBIX-OMOJIOTOB B pa3BUTHE
6uosioruy; GYHKLIMOHAIBHONW TPaMOTHOCTH 4YesioBeKa [Ijisi pelleHus

KW3HEHHBIX 3d/1a4

YMeHue pacKphiBaTh COZiep>KaHHe OHOJIOTHUeCKUX TEePMUHOB W
TIOHSITHI: >KU3Hb, KJIeTKa, OpraHu3M; MeTtabosii3aMm (0OMeH BelllecTB U
rpeBpalljeHre >SHepPruM), roMeocTtas (camoperyssiluus), YpOBHeBas
OpraHu3alusi XUBBIX CHUCTEM, CAMOBOCIIPOM3BeZieHre (perpoayKLys),

HaC/1e JCTBEHHOCTb, U3MEHUYNBOCTb, POCT U PA3BUTHE

YMeHue u3naratb OMosorHUeckre Teopuu (KaeTouHasi, XpOMOCOMHas,
MyTalMoHHasi), 3aKoHbI (. Mengensi, T. Moprana, H.W1. BaBunoBa) u
yueHus: (O IJeHTpax MHOrooOpa3uss U TPOUCXOXKIEHUST KY/IbTypPHBIX
pactenuii H.W. BaBuioBa), oripefiesiiTb I'PaHULIbI KX PUMEHUMOCTHU K

JKMBBIM CHUCTEMaM

YMeHue B/1aieTb METOAaMM HAyYUHOI'O IIO3HAHUA B 61osioruu
(Ha6ﬂ}0AEHI/Ie M OIMMCaHUWE XXHUBBIX CHCTEM, IIpOLEeCCOB H HBHEHHﬁ;
OpraHu3anus n mpoBe/jieHre OMOI0rUUeCKOT0 3KCIIepUMEHTa,
BBIIBH)KEeHHE Tr'aroTe3bI; BbIsIB/IEHHE 3dBUCHMOCTH MeXxay
ncaiaiegyemMbiMu BeJIMYKMHaAMU, 00BsICHeHHe IMO/JIyU€HHbBIX D€3YJ/IbTATOB,
HCII0JIb30BAHHBIX HAYUHbBIX HOHHTI/Iﬁ, TEOpHﬁ U 3dKOHOB; yME€EHHE

AeJj1IaTb BBIBOJbI Ha OCHOBAHHWU ITOJTYYE€HHBIX pEBYJ'IBTaTOB)

10 KITACC

Kop
npoBepseMoro
pe3y/bTara

1

2

3

4

5

YMeHue BblJeNATh CyLeCTBEHHble IIPU3HAKKM BHPYCOB, KI/IETOK
NPOKapuoT W SYKapuoT, OJHOK/IETOYHbIX U MHOIOK/IeTOUHBIX
OpraHu3MOB; OCOOEHHOCTH TIpOLlecCOB  OOMeHa  BeLjecTB U
TpeBpallleHUs] SHepPruu B KJIeTKe, (POTOCHMHTe3a, I71aCTUYeCKOro M
SHepreTMyeckoro  obMeHa,  XeMOCHHTe3a,  MMTO3a,  Melio3a,
OIJIOJJIOTBOPEHUS],  PasMHOXKEHHS,  MHJUBUAYa/JbHOTO  Pa3BUTUSA

opraHu3ma (OHTOTeHe3)




YMeHue TIpUMEHSITb  TOJiyueHHble 3HaHUS [/ OObsSCHeHUs
OMO0/IOTUUECKUX TIPOLIECCOB W SIBJIEHWH, /il TIPUHSATHST TTPAKTUUECKUX
pellieHNi B TTIOBCeJHEBHOM >KU3HU B 1]eJisixX obecrieyeHus: 6e301acHOCTU
CBOET0 3/J0POBbsSI U 3/I0POBbsI OKPY>KaIOIIHX JIFO/IeH, COOMI0IeHUS] HOpM
cpene;

JIOCTH>KEeHUM

rPaMOTHOIO TOBeJeHUSI B  OKpY’XKawllen MpUPOJHOU

MOHWMaHHe HeoOX0IMMOCTH VICTI0JIb30BaHus
COBpeMeHHOW Ouonoruu M OUOTEeXHOJIOTWH [y  PalMOHAIBHOTO

TIPUPO/I0MNO/Ib30BaHUs

YMeHue pellaTh 3/eMeHTapHble TeHeTUUeCKWe 3a/laud Ha MOHO- U
IUruOpuIHOe CKpelljiBaHWe, CIelJIeHHOe Hac/ie[0BaHUe; COCTaBJISITh
CXeMbl ~ MOHOTMOPHIHOTO

CKpelrBaHWsA AJI rnpeacKka3aHusd

Hac/leZloBaHUsI IPU3HAKOB y OPraHW3MOB

YMeHue BBITIONHATH JlabopaTopHble U TIpaKTUUecKWe paboThl,

cobmofate mpaBuna mpu pabore c yueOHBIM M J1AOOPaTOPHBIM

obopy/joBaHrEM

YMeHre KPUTUYeCKU OL|eHWBaTh W WHTEPIPeTUpPOBaTh WH(OPMALMIO
OMO0J/IOTUUECKOTO CO/IePKaHMUsl, BK/TFOUAOIIYIO TICEB/JOHAyUHbIe 3HAHUS
U3 pa3uuHbIX UCTOYHUKOB (CMU, Hay4yHO-TIOMy/IsIpHbIE MaTepuasbl);
TUUYECKHe AaCIeKThbl COBPEMEHHBIX WCC/AeJOBaHUN B OHOJIOTHH,

MeIiI[He, OMOTeXHOIOTUN

10

YMeHre co3/jaBaTh COOCTBEHHbIE MMUCbMEHHbIE U YCTHBIE COOOLIEHUS,
000011158 6M0I0rUYeCcKy0 UHHOPMALIUIO U3 HECKOJILKUX UCTOUHHUKOB,

I'PaMOTHO MCII0/Ib30BaTh MOHATUMHBIN arrapat O1MoIoruu

11 KITACC

Kop
NpoBepseMoro
pe3y/bTara

IIpoBepsieMble npeMeTHbIE Pe3y/IbTaThl 0CBOeHHS 0CHOBHOM
oOpa3oBaTe/IbHON MPOrpaMMBbI CPe/{Hero 001ero 06pa3oBaHus

ChopMHUPOBAaHHOCTb 3HAHWUM O MeCTe W POJM OWOJIOTUU B CUCTEME
HayUYHOT'0 3HAHUSI eCTeCTBEHHBIX HayK, B (JOPMUPOBaHMM COBPEMEHHOM
eCTeCTBeHHO-HAYUHOM KapTWHbI MUpPAa M HayYHOT0 MHUPOBO33DEHHS; O
BK/IaJle POCCHUUCKUX W 3apy0e)KHBbIX YUEHBIX-OMOIOTOB B pa3BUTHE
6uonoruy; (GyHKI[MOHATLHOM TPaMOTHOCTM 4YeJiOBeKa [l pellleHus

JKM3HEHHBIX 3aJa4

YMeHue pacKpeiBaTh Cofiep>KaHHe OHO/IOTHUeCKUX TePMUHOB U

TTOHSITHM: BHU/J, TIOITYJIALIAA, FeHOCl)OH,Z[, 3BOJIROIWA, ABWXYIIWE CHJIbI




(dpaxTopsr) 3BOJTIOLIUY, MpUcrocob1eHHOCTh OpraHu3MOB,
BU/I000pa3oBaHue, 9KOJIOTUYeCKHe (akTophI, 9KOCHCTEMA,
TIPO/IYLIEHTHI, KOHCYMEHTHI, peJyLIeHThI, Lenu  TUTaHW,

9KOJIOTMYecKasi mupamu/a, buoreorieHo3, 6rocdepa

YMeHue usnaraTh OUoIOTHUECKHe Teopru (IBOIOLIMOHHAsT Teopust Y.
[lapBuHa, CUHTeTHMYecKasi TeOpus  5BOJIIOLMH), 3aKOHbl U
3aKOHOMepHOCTH (3apogpiiieBoro cxofactea K.M. bspa, uepenoBanus
T/IaBHBIX HarpaBieHud U nytel sBomonu A.H. CeBepLioBa, yueHHs: O
ouocepe B.M. BepHajcKoro), OINpefensATb  TPaHHULbl  HMX

MPUMEHMMOCTH K )XUBBIM CUCTEMdM

YMeHue BrafieTh MeTOJAMU HAyuyHOrO TIO3HaHUsI B Ouosioruu
(HabmoJieHMe U OMMCAaHWE >KUBLIX CHUCTEM, TPOIIECCOB W SIBJIEHUM;
opraHusalvss U TIpoBefieHHe  OWOJIOTUYeCKOTO  3KCIIePUMEHTa,
BbIJIBIDKEHWE  THUIOTe3bl;  BBbISIBJIEHME  3aBUCUMOCTA  MEXAY
WCC/IelyeMbIMU BeTMUMHAaMU, 00bsICHEHHE TIOTyYeHHBIX pe3y/IbTaToB,
WCIO/b30BaHHbIX HAyYHbIX TOHSATUM, TeOpUM W 3aKOHOB; yMeHHe

JeJ/1aTb BBIBOAbBI HA OCHOBAHHWH I10/IyY€HHBIX pEBYJILTaTOB)

YMeHUe  BbIJEJSTh CyLeCTBeHHble  TIPU3HAKA  CTPOEHUs
Ovonornyeckux OOBEKTOB: BW/OB, TIOMYJ/ISILMH, TPOJAYLIEHTOB,
KOHCYMEHTOB,  DeAyLIeHTOB,  OWOTreoLleHO30B U JKOCHUCTEM;
0cobeHHOCTH TIPOL{ECCOB HacJ/ie/ICTBEHHOM H3MEeHUMBOCTH,
eCTeCTBEHHOTO O0TOOpa, BUA000pa30BaHMs, TPUCIIOCOOIEHHOCTU
OpraHU3MOB, JIeHCTBHsI 3KOJIOTMYeCKHX (DaKTOPOB Ha OpraHU3MBI,
TiepeHoCca BeIeCTB U MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOIOTeHHBIX
M3MeHeHU B 9KOCHCTeMaX CBOEM MeCTHOCTH, KPYrOBOPOTa BeLeCTB U

OMOreoXMMHUECKUX IUKJIOB B OHocthepe

YMeHUe TIpUMEHSITh — TIOJIyUYeHHble 3HAaHWS  [JIS  OObSCHEHUS
O10/I0TUUeCKUX TIPOLIeCCOB U SIBJIEHWM, [Jisi TIPUHSATHS MPAKTUUeCKUX
pellieHni B TIOBCEeJTHEBHOM >KU3HU B 11eJIsIX 00ecreueHus1 6€30macHOCTH
CBOETO 3/I0POBbSI U 3ZI0POBbSI OKPY KaIOIIUX JIFOIeH, COOMI0IeHUs] HOpM
rPaMOTHOTO TIOBeZileHUsI B  OKpYJKarollled TpPUPOJHOW  Cpeje;
TIOHUMaHKe He0OX0IUMOCTH WCTIO/Tb30BaHUS JOCTYDKEHUH

COBpEMEHHOﬁ Ourosioruu AJ11 palliOHAJ/IBHOT'O ITPUPOA0IT0J/Ib30BaHHUA

YMeHHe peliath 3/eMeHTapHble OHOMOTHUeCKHe 3aJaud, COCTaBJISITh

CXeMbI ITlepeHoca BelecTB U SHEPTUM B 3KocHcTeMax (Ljeru MUTaHus)

YMeHWe BBITIONHATH JlabopaTOpHBble W TIpaKTHUecKue paboThl,
cobmogath mpaBWia mpu pabore c yueOHBIM M J1aODOPATOPHBIM

obopy/ioBaHHEM




YMeHre KPUTUYECKU OL|eHMBAaTh W WHTepIpeTHpoBaTh WHGOPMALMIO
OMOIOrMYeCKOro COZlepKaHusl, BKIFOUAIOIYI0 TICeBOHAYUHbIe 3HAaHUS

Y3 pa3nUuHbIX UCTOYHUKOB (CMMU, HayuyHO-TIOMy/sIpHbIE MaTepUaJbl);

7 paccMmaTtpuBaTh ryi00abHbIe 9KOJIOTUYeCKHe nipo6JieMbl
COBPEMEHHOCTH, (hOPMUPOBATh MO OTHOIIEHHIO K HUM COOCTBEHHYIO
TIO3ULUIO
YMeHHe co3/jaBaTh COOCTBEHHbIE TIMCbMEHHBIE W YCTHBIE COOOIIeHus,
10 0000111251 6MOOTrMUeCKY0 UH(OPMALIUI0 U3 HECKO/ILKUX HCTOUHUKOB,

'PaMOTHO HCII0/Ib30BATh TTOHATUMHBIN dalrirapar 6uosioruu




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 K/TACC

Kop IIpoBepsieMbIii 3/IeMeHT CO/ieP>KaHUsA

1 Buosorus kak Hayka

11 buonorusi — Hayka O >KMBOM mipupofe. Posb OGuonorud B ¢OpMUpPOBaHUU

COBpPEMEHHOW Hay4YHOUM KapTHHbI Mupa. CrucTemMa OMOIOTHUEeCKUX HayK

Mertozbl TO3HaHUS XKUBOW TIPUPOAbI (Hab/rofieHue, SKCIepUMeHT, OIMCaHUE,
1.2 u3MepeHre, KlacCUPUKALUs, MO/e/TMpOBaHUe, CTaTHCTHUeckKas 00paboTka

JTaHHBIX)

2 JKuBbIe CUCTEMBI U UX OpraHu3alusa

51 JKuBbie cucteMbl (6MOCHCTeMBI) Kak TpegMeT u3ydeHusi 6wonoruu. CBoCTBa

buocucTeM U UX pa3HooOpasue

59 YpoBHM OpraHu3ani OMOCHCTEM: MOJIEKY/ISIPHO-TeHeTHUEeCKUH, K/IeTOUHBIH,

OpraHU3MeHHbIH, TOMYJ/ISAIHOHHO-BHI0BOM, 3KOCHCTeMHBIH, 610ChepHBIHM

3 XHWMHUUECKUM COCTaB U CTPOEHUE KIeTKU

XVAMUUECKUM COCTaB KJ/IeTKM. XUMHYEeCKWe 5/IeMEHTbl: MaKpO3/1eMeHThlI,
3.1 MUKpO3/ieMeHTbl. Boja u MuHepanbHble BelllecTBa. DyHKIUM BOAbl U

MHWHEDPAJ/IbHBIX BEIIeCTB B KJIETKE. HOAAEP)KBHI/IG OCMOTHYECKOT0 DajlaHca

Benku. CoctaB u crpoeHue OenKOB. AMHUHOKHC/IOTBI — MOHOMEpPBI Oe/lKOB.
HesameHunMble ¥ 3aMeHMMble aMHUHOKMUC/IOTbL. AMMHOKUC/IOTHBIM COCTaB.
YPOBHU CTPYKTYpBI O€/TKOBOM MOJIEKY/IbI (TTepBUYHAs], BTOPUYHAS, TPETHUUHAS U
3.2 YyeTBepPTHUHasi CTPYKTypa). XHMHUeckve CBoicTBa OenkoB. buosornueckve
' ¢byHKLMY OenKoB.

depmMeHTHI — OUOIOTMUECKHe KaTaam3aTtopbl. CTpoeHue (epMeHTa: aKTHBHBIN
1ieHTp, cyOcTpatHas creuuduuHocTb. Kodepmentel. Burtamunbbl. OTinuus

Cl)epMeHTOB OT HEOPraHNY€e€CKHX KAdTa/In3dTOPOB

YrneBogpl: MOHOCAaxapubl (TJIFOKO3a, prubo3a U [1e30KCUpr003a), Aucaxapubl
(caxapo3a, /akTO3a) W TOnMCaxapubl (Kpaxmani, TJIMKOTeH, LieJUIr/03a).
33 buonoruueckue GyHKI[UU YTI1€BOJOB.

' Jlunuael:  TPUT/IMLIEpUAbI,  cTepouabl,  ¢ochonurugsl.  ['uapodunbHO-
rupodoOHBIe CBOMCTBAa. bBuonornueckue GyHkimyU JunuaoB. CpaBHeHHe

yrjieBoJoB, Oe/IKOB U JIMITUA0B KaK MCTOUYHHWKOB 3HEPrumn




3.4

Hyxknennoseie kuciaotel: JIHK u PHK. Hykneotuabsl — MOHOMEpPbI HYK/IEMHOBBIX
kucnoT. Ctpoenve u ¢yHkimu [HK. Crpoenne u ¢yHkuuu PHK. AT®:

cTpoeHue U QYHKIUU

3.5

[utonorus — Hayka o Kietke. Kierounas Teopust. MeTozbl U3yueHUsl K/IeTOK

3.6

Knetka Kak 1jesiocTHasi kuBasi cucrema. OOIe NMpU3HaKK K/IETOK: 3aMKHYTast
Hapy>kHasi MeMmOpaHa, mosieKysibl [JHK Kak reHeTHUeCKWi arrmapar, CHCTeMa

cUHTe3a 6esika

3.7

Turel KJIeTOK: SyKapuoThJecKasi U TpokKapruoThueckas. OcCoOOeHHOCTH CTPOeHUs!
NPOKAPUOTUYECKOM  KieTKu. KietouyHasi creHka OakTtepuil. CTpoeHue
5YKapuOTUUeCKOM KaeTKHu. OCHOBHblE OT/MUMSl PAacTUTeNbHOW, >XUBOTHOU H

TPUOHOM KJ/IeTKH

3.8

[ToBepXHOCTHbIE CTPYKTYpPbl K/IE€TOK — KJ/eTOUHasi CTeHKa, TJIMKOKAIUKC, WX
¢yHkumu. [11a3mMaTyeckast MeMOpaHa, eé CBOMCTBa M yHKIMU. LluToriasma u eé
opraHouibl. O HOMeMOpaHHbIe OPraHOM/IbI KJIeTKH: JH/OTIa3MaTHuecKasi CeTh
(BIIC), ammapar TNosmbgxu, rM30coMbl. [1olyaBTOHOMHBIE OPraHOWZbI KJ/IETKU:
MUTOXOHZPUM, TIIaCTUAbL. [IpoucxoxaeHrue MUTOXOHJPUM W TUlacTj. Buabl
riactyizi. HememOpaHHble OpraHoOWbl KJIETKA: PUOOCOMBI, KJIETOUHBIN IIEHTD,

PECHHUYKH, XKT'YTUKH. CDYHKLII/II/I OpPraHoOn 0B KJIETKH. Bxnrouenus

3.9

Slnpo — perynsTopHbiii IieHTp KieTku. CTpoeHue siipa: sifiepHasi 000/OukKa,

KapuoIljiadMd, XpOMaTHUH, APBIIIKO. XpOMOCOMBI

3.10

TpaHCTIOpT BeIecTB B KIeTKe

JKvi3HelesiTe/TbHOCTh KITeTKU

4.1

OOMeH BeIecTB, WM MeTaboM3M. AcCUMUMSLMA (TUIACTUUECKUH OOMeH) U
JVCCUMUTISILIMS (9HepreTUdyecKdii oOMeH) — JiBe CTOPOHBI eMHOTO Iporjecca
MeTabosm3ma. Turel o6MeHa BelljeCTB: aBTOTPOQHbIN U reTepoTpodHbiii. Posb

(epMeHTOB B 0OMeHe BeIleCTB U MpeBpalljeHHH SHePTHH B K/IeTKe

4.2

dotocuHTe3. CBeToBasi U TeMHOBasi ¢a3bl oTocuHTe3a. Peakiyu hoToCMHTE3a.
SddexkTrBHOCTL PoTOCHHTe3a. 3HaueHUWe (POTOCUHTe3a AJIsi KU3HKA Ha 3emiie.
BrmusiHue ycioBuid cpefbl Ha (DOTOCHMHTE3 M CITOCOOBI TIOBBIIIEHUS €r0
TIPO/IYKTUBHOCTH Y KYJIbTYPHBIX pacTeHHUH.

XemocuHTe3. XeMOCHHTe3upyle OakTepuu. 3HayeHHWEe XeMOCHHTe3a /ISt

>KU3HU Ha 3emJie

4.3

OHepreTnueckuii oOMeH B KieTkKe. PacijerieHve BelecTB, Bble/eHHE U
aKKyMy/IUDOBaHHe SHEPrMd B K/eTKe. OTarbl SHEpPreTHUeckoro obMmeHa.
I'mukonus. bpoxxeHue u ero Buibl. KucioposHoe OKucC/ieHWe, WM KJI€TOYHOE

abixanvie. OQPeKTUBHOCTb IHEPreTHIeCcKoro ooOMeHa

4.4

Peakiiuu MaTpruuHoro cuHTesa. ['eHetnueckass uHbopmarus U [IHK. Peanuzaius




reHeTM4YeCcKol MHGOpMAalLMM B KieTKe. ['eHeTWuUeCKWM KOJ W €ero CBOMCTBa.
Tpanckpuriiusi — MaTpuuHbiii cuHTe3 PHK. TpaHcnmsimus — O6uocuHTe3 Oesika.

KoaupoBaHue aMMHOKUC/IOT. Posib pubocom B 6rocuHTe3e Heka

4.5

Hexknetounsle ¢opmbl Xu3HU — BUpYChl. VcTtopusi oTKpbiTHsi Bupycos (/..
VBaHoBckuii). OCOOEHHOCTH CTPOEHHWS U JKU3He[esTebHOCTH BHDPYCOB.
bakreprodaru. bone3Hn pacTeHul, >XUBOTHBIX U UeJIOBeKa, BbI3bIBaeMble
BuUpycamu. Bupyc nmmyHogeduiura yenoseka (BIY) — Bo3bygurens CITV/a.

[TpodumakTHKa pacrpocTpaHeHHsI BUPYCHBIX 3ab0/1eBaHUM

Pa3MHOXXeHUe U WHAWBHYa/IbHOE pa3BUTHE OPraHM3MOB

5.1

KneTouneli 1IMKA, WIA JKU3HEHHbIM LWK/A KieTKu. VHTepdasa U MMTO3.
[Tponeccel, npoTekatoie B vHTep(ase. Pervkauys — peakuyss MaTPUYHOTO
cuate3a [THK. Ctpoenue xpomMocoM. XpOMOCOMHBI HabOp — KapUOTHIL.
[vnaougHbli UM TalVIOMJHBIA ~ XPOMOCOMHBIE — Habopel.  XpOMaTHU[BI.
[Jutosornyeckue OCHOBBI pasMHOXKEHHUsS M WHIUBUAYAIbHOIO  Pa3sBUTUS
OpraHU3MOB.

Henenue knetku — wmuto3. Craguu mutosa. IIponeccel, mpoucxopdiiue Ha

Pa3HBIX CTaAWAX MUTO3d. Bbuonoruueckuii cMbIC/T MUTO3a

5.2

dopMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrionioe U TosioBoe. Buabl Gecriosnoro
pa3MHOXKEeHUs: [lefleHhe HaJBoe, IIOUKOBAaHME OJIHO- M MHOTOK/IeTOYHBIX,
criopoobpa3oBaHue, BereTaTHBHOE pa3MHOXKeHHe. HckyccTBeHHOE

K/JIOHMPDOBaHKWE€ OPraHM3MOB, €ro 3HaueHue AJ1d CeJIeKLUn

5.3

[TosioBOe pa3MHOKeHUe, ero OTJMUUs OT becromnoro.
Merio3. Craguu Meio3a. [Ipouecchl, Npoucxofsdiue Ha CTaAuaxX MeHo3a.
[ToBegenre xpoMocoMm B Meibio3ze. KpoccuHropep. buonorudeckuii CMbICT U

3HauyeHue meiio3a

5.4

['ameToreHe3 — mpoijecc 00pa30BaHMsI TIOJIOBLIX KJIETOK Y XKUBOTHBIX. [10/10BbIE
)Kesie3bl: CeMEeHHUKU U SIMYHUKUA. OOpa3oBaHUe U pa3BUTHe TIONIOBBIX KJIETOK —
ramet (CriepMaTO30U/, SUIEK/IeTKa) — criepMaToreHe3 v ooreHe3. OcobeHHOCTH

CTpOEeHUSs SIMLIeK/IETOK U criepMaTto3ouzioB. OryiogoTBopeHue. [lapTeHoreHes

5.5

WupvBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHa/lbHOe  pa3BUTHE
(sMOpuorene3). JTanbl IMOPUOHATBHOTO PA3BUTUS Y TIO3BOHOUYHBIX JKUBOTHBIX:
npobnenue, ractpy/siius, opraHoreHe3. IToctambpuoHanbHOe pa3BuTve. THITBI
MOCTAMOPHOHA/IBHOTO Pa3BUTHS: TIPSIMOe, HerpsiMoe (JTMUMHOUHOE). BrmsHue
CpeZbl Ha pa3BUTHE OPraHU3MOB; (haKTOPhI, CIIOCOOHBIE BLI3bIBATH BPOXKIEHHBIE
YPOZCTBa.

Poct u pa3BuTHe pacteHuil. OHTOreHe3 1{BETKOBOT'O pacTeHUsi: CTpOeHUe CeMeHH,

CTaWH Pa3BUTUA

HaCJ'Ie,E[CTBEHHOCTI:; N U3MEHUYHBOCTb OPT'dHU3MOB




6.1

[Tpenmert u 3aaum reHeTUku. VicTopusi pa3BUTHS reHeTUKU. BKias poCCMMCKUX
U 3apyOeXHbIX yUéHBIX B pa3BUTHe TeHeTUKA. MeToAbl TeHeTHUKH
(rubpuI0/IOTHUECKHUH, LUTOTeHeTUUeCKUM, MOJIEKY/ISPHO-T€eHeTUUeCKUM ).
OcCHOBHBIE TeHeTUUeCKHe TOHATHSA. ['eHeTHUeCKasi CHMBOJIMKA, UCMO/Ib3yeMast B

CXeMax CKpeL|MBaHUI

6.2

3aKOHOMEPHOCTH HaC/lIe[0BaHUsl TPU3HAKOB, ycTaHOB/eHHble I'. MeHgeneMm.
MoHorubpuHoe CKpellvBaHWe. 3akoH eAWHOo00pa3usi THOpPHIOB II€PBOTO
nokosieHusi. IIpaBU/O JOMUHHMPOBAHHUS. 3aKOH PpAacCIIelyieHHsl TIPU3HAKOB.
I'urnore3a yucToTh rameT. [10/THOE ¥ HeToTHOe IOMUHHUPOBAHUe.

urubpugHoe CKpelyBaHue. 3aKOH HEe3aBUCMMOTO HAC/eJO0BaHUs TPU3HAKOB.
LluToreHeTMUECKHE OCHOBBI AWTHOPUIHOTO CKPel[UBaHUs. AHaTU3UPYOIIee
CKpellMBaHue.  VICronb30BaHWE  aHA/TM3UPYIOUIEro  CKPEIIUBaHWS IS

oripene/eHus reHOTUIla ocobu

6.3

CuerieHHOe Hac/iefloBaHMe Tpr3HakKoB. Pabora T. MopraHa mo ciienjieHHOMY
Hac/leJO0BaHUIO TreHOB. HapylleHue cueryieHMss TeHOB B pesy/bTare
KpoccuHrosepa. XpOMOCOMHAas TeOpHsl HAaC/Ie[CTBeHHOCTH. I'eHeTHyeckue
KapThl.

'enetuka mnosa. XpoOMOCOMHOe oOImpejesieHde Iojla. AYTOCOMbI U IIOJIOBbIE
xpoMocoMel. ['omorameTHble W reTeporameTHble oOpraHusmbel. HaciezosaHue

MPHU3HAKOB, CLEIJIEHHBIX C IMOJIOM

6.4

N3meHnunBOCTh. BHbI M3MEHUMBOCTU: HeHAaC/eCTBEHHas: W Hac/e[CTBEHHasl.
Ponb cpeapl B HeHac/eACTBEHHOM  WM3MEHUMBOCTU.  XapaKTepUCTHKA
MOAU(UKAIIMOHHOW W3MEHUYMBOCTH. Bapual[MOHHBIM psii U BapUallMOHHast
KpuBas. Hopma peakiuu nipusHaka. KosuyecTBeHHble U KaueCTBEHHBIE

MPHU3HAKH U UX HOPMa pedKINH. CaoiicTBa MO,E[I/ICI)I/IKaL[I/IOHHOI‘/JI N3MeHUYHNBOCTH

6.5

HacnencTBeHHas, WIM TeHOTHUTNMUECKas, W3MEHUMBOCTb. KoMOWHATHBHAas
W3MEHUMBOCTb. Mel03 U TIO/IOBOM TIPOL[eCC — OCHOBAa KOMOWHATHUBHOM
W3MEeHUMBOCTU. MyTallMOHHasi UW3MeHUYMBOCTh. Kiaccudukaiys MyTarjuii:
TeHHbIe XPOMOCOMHbIe, TeHOMHbIe. YacToTa ¥ TIPUYMHBEI MyTal[uil. MyTareHHbIe
dakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAaC/IeJCTBeHHOUW u3MeHUrnBoCTH H.U.

Basuosa

6.6

lenetuka uesnoBeka. Kapuotun uesnoBeka. OCHOBHble MeTOZbl T'€HETHUKU
yesioBeKa: reHeajoruyecKui, OJTU3HELIOBbIH, LIUTOTeHeTUUeCKUM,
OMOXUMHUECKUH, MOJeKyaspHo-TeHeTHUecKuii. CoBpeMeHHOe OrIpe/ie/ieHue
reHOTHIIA: MOJIHOTeHOMHOEe CeKBeHHWPOBaHWe, TeHOTUIIMPOBaHKe, B TOM YuCJjie C
nomorpto T11]P-aHanmm3a. HacnencTBeHHble 3abo/ieBaHUSI UesioBeKa: TeHHbBIE

6OHE3HI/I, 0one3Hu C HaC]'Ie,ZLCTBEHHOI‘/JI Mpeapacrioyio’)KeHHOCTbI0, XPOMOCOMHBIE




6one3nu. ComaThuecKde W TeHepaTHBHble MyTal[dH. [IpUHLIUIIBI 370POBOTO
obpa3a J>KW3HW, [UArHOCTUKW, TIPOWIAKTUKU U JIeUeHUs TeHeTUUYeCKUX
Oone3Heit. MeuKo-TeHeTHUECKOe KOHCY/IbTUPOBaHHe. 3HaUeHHEe MeIUITMHCKOU

FeHeTHUKH B IIpeJOTBPAIlIeHUHN U JIEUEHNU '€HEeTUUECKHUX 3abo0/1eBaHmi ye/loBeKa

Cenekifusi opraHu3mMoB. OCHOBBI OMOTEXHOIOT U

7.1

CeslekLisi KaK Hayka M IIpoL[ecC. 3apoXKJeHue CeJIeKLMA U [JOMeCTHKAaLvsl.
Yuenne H.M. BaBunoBa 0 IjeHTpaXx TIPOMCXOXKAEHHS M MHOroo0Opa3us
KY/JIbTYPHBIX pacTeHUl. LIeHTpbl MpOUCXOXKAEeHUs AOMAIHUX XXUBOTHBIX. COpT,

1opo/ia, lTaMM

7.2

CoBpeMeHHble MeTO/bl cesieKI[MM. MacCoBbId M UHAUBHU/yaTbHBI OTOOpBI B
Ce/leKL[UM pacTeHWd U >KMBOTHBIX. OLleHKa 3KcTepbepa. bianskopogcTBeHHOe
ckpelljuBaHie — WHOpuAWHr. Yucras auHus. CKpelyBaHMe UUCTBIX JIMHUM.
[etepo3uc, wim rubpuaHas cuia. HepoJcTBeHHOe CKpelyBaHUe — ayTOPH/IWHT.
OtpanénHas rubpugu3anuss U eé ycrexu. VICKyCCTBEHHBI MyTareHe3s W
MoJIyueHre TOUIVION0B. [JOCTW)KeHUsl CeNeKLMM pacTeHWW, >KUBOTHBIX M

MHUKPOOPraH1u3MOB

7.3

buortexHo/moruss Kak OTpacib IIPOM3BOACTBA. ['eHHas WH)KeHepusl. OTarlbl
co3manusi pekombuHaHTHOW [IHK u TpaHcreHHbix opranu3MoB. KietouHas
uHwxkeHepus.  KietouHble  Ky/ibTypbl. MUKpOK/IOHa/IbHOE — pa3sMHOXeHHe
pacteHuii. KioHMpOBaHHWe  BBICOKOIPOJYKTHUBHBIX  CEIbCKOXO3SIMCTBEHHBIX
OpraHvM3MOB. JKOJIOTHUecKre U 3Tuueckre mpobnemel. I'MO — reHeTnuecku

MO,E[I/I(I)I/ILII/IPOBEIHHI:IE OpraHr3MbI

11 K/TACC

Kopg,

IIpoBepsieMblil 3/IeMeHT COjep>KaHUA

OBOIOLIMOHHAsT OHMOJIOTHsI

1.1

OBOJMIOLIMOHHAS TEOPHS U €€ MecTo B OHOJIOTHH.

CBugieTenbcTBa  5BO/MOLMU.  [lajeoHTO/IOrMUeCKUe:  TOC/Ie/[0BaTe/IbHOCTD
TIOSIBJIeHUs] BHZIOB B Ta/IEOHTOJIOTMUECKON JIETOMWCH, Tiepexo/Hble (OPMBI.
buoreorpaduryeckue: cxofcTBO M pasnvuve ¢ayH U ¢GOp MaTepukoB U
OCTPOBOB. OMOpUOIOTHYeCKHe: CXOJCTBA U Pa3/iuuusi SMOPHOHOB Pa3HbIX BUJIOB
N03BOHOUHBIX. CpaBHUTebHO-aHaTOMUUECKHe: TOMOJIOTHYHbIe, aHaJOTMUHbIe,
pyAUMeHTapHble OpraHbl, aTaBU3Mbl. MoJeKy/IspHO-0MOXUMUUYECKHe: CXOZCTBO

MeXaHM3MOB HaAC/1eJCTBEHHOCTHM MW OCHOBHBIX MeTab0/TnUeCcK1X HyTEfI y BCeX




OpraHrM3MOB

1.2

OBoyoLMoHHas  Teopusi Y. lapBuHa. IIpeAmnochulKM — BO3HUKHOBEHMS
JapBUHU3Ma. [IBWKYII[ie CWU/Ibl 3BOIIOLMU BUAOB 10 [lapBUHY (M30BITOUHOE
pa3MHOXXeHWe MPU OrPaHUUEHHOCTH PeCcypCoB, Heorpejie/iéHHass U3MEHUYMBOCTb,

6opb0a 3a CylecTBOBaHHe, eCTeCTBeHHbIN 0TOOD)

1.3

CuHreTnueckasi Teopus 3BomOLuMU (CTD) M OCHOBHBIE €€ TIO/IOXKEHUSI.

MI/IKPOE)BO]'II-OL[I/IH. HOHYJIHL[I/IH KdK e IWHMILId BH/id ¥ 3BOJJIFOIINUH

1.4

[Bwxyime cunbl (akTopbl) 3BOMIOLMUA BUJOB B mpupoge. MyTalMOHHbIN
npoLiecC ¥ KOMOWHATUBHAs M3MEHUYMBOCTb. [TomMy/siliMOHHBIE BOJHBI U Jpeid
reHoB. M3osnsinus U mMurpanus. EcrecTBeHHbIM 0TOOp — HarpaB/stOLui (akTop
3BosTIOLMK. ©OpPMBI €CTeCTBEHHOT0 0TOOPA.

[Tpucrnocob1eHHOCTh  OPraHW3MOB KaK — pe3y/bTaT — SBOJIIOLUH.  [IprMepsI
npucrocobsieHuit y opraHusmMoB. ApomMopdo3bl U UAM0aanTaLm.

Bup v BumoobpasoBanue. Kputepuu Buzia. OcHOBHBIE OPMBI BUA00OpPA30BaHMUS:

FEOFPBQ)I/I‘—IECKOG, 3KOJIornyeckoe

1.5

MakposBomtorjusi.  PopMbl  3Bo/IOLMM:  dUAeTHYeCKas, JUBepreHTHas,

KOHBepreHTHasl, MapasuiesibHast. HeobpatumocTs 3BOMOLUM

Bo3HHMKHOBeHMe U pa3BUTHe KU3HU Ha 3eMiie

2.1

[oHayuHble mpeiCTaB/eHHWs O 3apOXKAeHWU JKU3HUA. HayuHble ruUnoresbl
BO3HHMKHOBEHHUSI >KU3HM Ha 3emse: abuoreHe3 M TaHCTepMus. XUMHUecCKas
SBOJIIOLMA.  JKCIEepUMeHTa/llbHOe TIOATBEep)KJeHUe XWUMHUUEeCKOW 3BOJIFOLIAU.
HauanbHble 3Tarel Ouosiornyeckoit sosroiuu. I'umnotesa PHK-mupa. Ilepebie

KJIeTKHU U UX SBOJIFOLHA. CDOPMI/IPOBEIHI/IE OCHOBHBIX I'PYIIIT )KUBBIX OPraHW3MOB

2.2

Pa3BuTHe >XU3HKM Ha 3emse IO 3paM U TepuojaM. Kartapxeil. Apxelickas u
TIpoTepo30iickasi 3pbl. [laneo30iickass 3pa W e€ TepUobl: KeMOPHUMCKHH,
OPJOBUKCKUM, CUTYpDUMCKUHN, [@€BOHCKUM, KaMeHHOYTOJIbHbIM, TIePMCKUA.
Mes3o0301CKas 3pa 1 eé repuo/bl: TPUACOBBIM, FOPCKUN, MEJIOBOU.

KaliHo3olckasi 9pa W €€  Tepuojibl:  TajeoreHOBbIM,  HEOTeHOBBIH,
AHTPOTIOTeHOBbIM. XapaKTepUCTHKAa K/MMara M Teo0JIOTUYeCKUX TpPOLIeCCoB.
OCHOBHBI€ 3Tarlbl BOJIFOL[UM PAaCTUTEILHOTO U YKMBOTHOTO MHpa. ApoMop¢ o3kl y
pacTeHHMi W >XUBOTHbIX. [losiBieHWe, pacLBeT W BbIMMpaHHe TPYMN >KUBBIX

OpraHu3MOB

2.3

Cucrtema OpraHMYeCKOro MHpa Kak OTpakeHHe 3BOOIMUA. OCHOBHBIE

CUCTeMAaTHYEeCKHE I'PYIINBI OPraH3MOB

2.4

OBOJIOLIUS UeioBeKa. AHTPOMOJIOTUSl KaK Hayka. Pa3BuTue mpe/CcTaB/ieHUN O




TIPOUCXOXKAEHUM ue/loBeKa. MeTozbl u3yueHust aHTporioreHesa. CXofcCTBa H
pa3/iuuus YeoBeKa U )KUBOTHBIX. CHCTeMaTUUeCcKoe TI0I0KeHHe ueIoBeKa.

Iewxkyique cuibl (GpakTopbl) aHTporioreHesa. HacnencTBeHHass M3ME@HUHMBOCTb U
ecTecTBeHHbIM 0TOOp. OOIecTBeHHBIN 00pa3 KU3HW, W3rOTOBJIEHWE OpYAWN

TPYZa, MbIILIJIEHWE, Peub

2.5

OcHOBHbIE CTaZiMM W BeTBU IBOJIIOLMK uejlOBeKa: aBCTpajonuTeku, YenoBek
yMmenbid, YesoBek rmpsMoxogsiui, YenoBek HeaHAepTaabCcKui, YesnoBek
pa3yMHbIi. HaXxo/lKM WCKOTaeMbIX OCTaHKOB, BpeMsl CyI[eCTBOBaHUS, 00/1aCTh

pacripocTpaHeHusi, 00bEM roJIOBHOTO MO3ra, 00pa3 yKU3HU, OpYJust

2.6

Yesyopeueckue packl. OCHOBHBIE 0OJIBIIIME pachl: eBporeor/Has (eBpa3uiicKas),
Herpo-aBCTpaou/Hast (sKBaTopuasbHas), MOHTOJIOU/IHast (a3uarcko-
amepHuKaHcKasi). UepTbl Iprcrocob/1eHHOCTH TIpe/icTaBUTesell ueioBeueckux pac

K yCJIOBUSIM CylLlleCTBOBaHHUs. ETMHCTBO uesioBeueckux pac. Kputrka pacusma

OpraHr3Mbl U OKpysKatollasi cpefia

3.1

OKoJIorusl KakK Hayka. 3ajaud Y pasfesbl 3KOJ0TUU. MeTonbl 3KOJOrMYeCcKUx
WCC/leIoBaHUM. JKoIorHyeckoe MUpoBo33peHHe. Cpesibl 00UTaHUsI OpPraHU3MOB:

BO/JiHasd, Ha3€MHO-BO3yIlIHds, [TIOUBEeHHAadA, BHYTPUOPraHWU3MEHHAA

3.2

Okosiornueckre  (akropel. Knaccudpmkanmss — 3Kosoruueckux — (akTOpOB:
abuotryeckre, OHMOTHYECKWe W aHTPOINOreHHble. [leficTBUe SKOIOTMUECKUX

(hakTOpPOB Ha OpraHU3Mbl

3.3

AbuoTtnueckue (aKTOpBI: CBET, TeMIlepaTypa, BIaKHOCTb. DOTONEPUOAN3M.
[TpucriocobneHusi OpraHM3MOB K  JeHCTBUIO  abUOTHYeCKuX  (DaKTODOB.

buonoruueckre puTMbI

3.4

buotnueckue dakropbl. Buabl OMOTHYECKUX B3aUMOJEMCTBUN: KOHKYPEHLIUS,
XMI[HUUECTBO, Tapa3uTU3M, MyTyalau3M, KOMMeEHCa/u3M (Hax/jeOHUUYeCTBO,
KBapTUPAHTCTBO), = aMeHCa/lv3M, HeWTpaiusM. 3HaueHHe  OUOTUYECKUX

B3aUMO/IEHCTBUM /IJIS1 CYIIIeCTBOBAHUSI OPraHU3MOB B TIPUPOAHBIX CO00IIIeCTBaxX

3.5

DKOJIOTUYeCKHe XdpPaKTepPUCTHUKU Monyaangnn. OCHOBHBIE I10Ka3areju
nomnyJjadaiguu: 4YUC/I1€HHOCTb, IIJIOTHOCTb, POXAde€MOCTb, CME€PTHOCTL, IMPHUPOCT,

MUrpauys. JJvHaMyKa YMC/IeHHOCTU TOMY /LU U e€ pery/isiLus

Coo0111eCTBa ¥ 3KOJIOTUYECKHE CUCTEMBI

4.1

CoobmiecTBo opranu3mMoB — OuoieHo3. CTpyKTypel OWoIleHO3a: BHZOBas,
NPOCTPaHCTBeHHasl, Tpoduueckass (muieBas). Bupbl-jomuHaHTbL. CBsi3U B

OuoIeHO3e

4.2

OKoJsiorHUecKrde  cuctembl  (3Kocuctembl). ITloHsiTHe 00 3KOCHUCTeMe W




OuoreorieHo3e. @DYHKIMOHA/IbHbIE KOMIIOHEHTbl SKOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTHI, pefiylieHTbl. KpyroBopoT Bell[eCcTB U MOTOK SHEPIUH B 5KOCHUCTEME.
Tpodurueckue (muieBble) ypOBHM 5KOCUCTeMbl. [lulljeBble Lienmd W CeTH.
OcCHOBHBIE TIOKasaTeaM 3KOCHCTeMbI: OHoMacca, MpPOAYKLHS. JDKOJIOTHUecKue
NMUpaMUZbL: TIPOAYKLUM, YHUCIeHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM:

YCTOWUYMBOCTb, CAMOpPETyIsLys, pa3Butue. CyKieccus

4.3

[TpupoaHbie 3KOCUCTeMbL. JKOCUCTEMBI 03€p U peK. JKOCHCTeMa XBOWMHOTO WU
IIMPOKO/IMCTBEHHOT O Jieca.

AHTpOMOreHHbIe 9KOCHCTEMBI. Arpo3KOoCHUCTeMBI. Ypbos3kocucTemsl.
buonornueckoe 1 X035HCTBEHHOE 3HaUeHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.
buopasHoobpasue Kak ¢akTop yCcTOMUYMBOCTH 3KocucTeM. CoxpaHeHue

OronoruueckKoro pa3Hoobpasus Ha 3emie

4.4

Yuenne B.U. Bepnagckoro o 6uocdepe. I'paHuripl, coctaB ¥ CTPYKTypa
ouocdeprl. YKuBoe BemecTBO U ero ¢yHkuud. OcobeHHOCTH Ouochepbl Kak
ryiobanbHOM 3KOcuCTeMbl. [JuHaMuUyeckoe paBHOBecHMe W oOparHasi CBsi3b B
6uochepe. KpyroBopoThl BeIleCTB W OMOreOXUMHUUYECKHE IUK/IbI 3/IEMEHTOB

(yrnepoga, a3ota). 30HaabHOCTH 61octepbl. OCHOBHbIE OUOMBI CYIIN

4.5

YenoBeuectBo B Ouoctepe 3emiu. AHTpoOIOreHHble M3MeHeHHs B Ouocdepe.
'nobanbHbIe 9KOIOrHUeCKHe TIPO0/IeMBI.
OcHOBa palMOHA/ILHOTO  YIIPaB€HUS TIPUPOJHBIMM  pecypcamMu U UX

WCII0/Ib30BaHue. JoCTiKeHNs: OMOI0TUY U 0XpaHa PUPO/ib




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

10 knacc bazoBeiii ypoBeHb YueOHuK B.B.ITaceunuk, A.A. KameHckuii, A. M.
Pybruios, I'. T'. I1IBerioB, 3. I'. 'anontok Mockga: [Tpocseiiienue 2025 r.

11 knacc ba3oBbiii ypoBeHb YuebHuk B.B.[laceunuk, A.A. KameHckuii, A. M.
Py6110B Mockga: ITpocBerienue 2025 r.

METOANYECKHWE MATEPUAJIbI 11 YUUTEJIA

1) buonorus. YMK pns crapuiey mkosbt : 10—11 k/1acchl.

rasp.ktek-kostroma.ru>book/9/9-bio-08.pdf

2) buonorusa 10-11 knacc: Metoauyeckoe nmocobue Jis...

pubdoc.ru>doc/237972/biologiva-10-—11-klassy--...

3) MUHUCTEePCTBO NPOCBeIeHUsT POCCUNCKOU (eiepaiiun

http://pascallyceum.ru>wp-content/uploads/2024/08/PI1 ...

4) Metoauueckoe 1rocobue, TOypouHbie pa3paboTKHU.

multiurok.ruw files/metodicheskoe-posobie-...



https://rasp.ktek-kostroma.ru/book/9/9-bio-08.pdf
https://multiurok.ru/files/metodicheskoe-posobie-pourochnye-razrabotki-obshch.html
https://multiurok.ru/files/metodicheskoe-posobie-pourochnye-razrabotki-obshch.html?ysclid=mt6xd7w99b438452401
http://pascallyceum.ru/wp-content/uploads/2024/08/%D0%A0%D0%9F_%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_10-11.%D1%81-%D1%8D%D0%BB.%D0%BF%D0%BE%D0%B4%D0%BF.pdf
http://pascallyceum.ru/wp-content/uploads/2024/08/%D0%A0%D0%9F_%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_10-11.%D1%81-%D1%8D%D0%BB.%D0%BF%D0%BE%D0%B4%D0%BF.pdf
https://pubdoc.ru/doc/237972/biologiya-10-%E2%80%93-11-klassy--bazovyj-uroven._--metodicheskoe-po...?ysclid=mt6xav689c830504034
https://pubdoc.ru/doc/237972/biologiya-10-%E2%80%93-11-klassy--bazovyj-uroven._--metodicheskoe-po...
https://rasp.ktek-kostroma.ru/book/9/9-bio-08.pdf




