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ITOACHUTEJ/IbHASA 3AITNCKA

[Mpu pa3paboTke TporpaMMbl IO OWOJIOTUM TEOPETUYECKYIO OCHOBY [IJIsI
oripefiesieHUs] TIOAXOJ0B K (DOPMUPOBAHUIO COZep>KaHUS yueOHOro mpeameTa
«buosiorusi»  coctaBWIv: KOHUenTyajlbHble mosioxkenuss DPI'oC COO o
B3aUMOOOYC/IOBJIEHHOCTH  1ieJiel, cojJep)KaHusi, pe3y/abTaTOB 00yuyeHUs U
TpeOOBaHMI K YPOBHIO MO/ITOTOBKH BBIITYCKHUKOB, TIOJIOXKEHUsT 00 00IIUX Le/isax U
TIPUHILIATIAX, XapaKTepU3YIOI[UX COBPEeMEeHHOe COCTOSTHMe CHUCTEeMbI CpeJHero
ob1iero obpa3oBanus B Poccuiickoit @esiepaiiyu, a Takxxe TOJI0XKeHUS O crielfuduke
Ouosioruu, e€ 3HaUeHWM B T[I03HAHWUM JKUBOW TIPUPOJALI U 0becrieueHuu
CYILIIeCTBOBaHUsI ueyioBeueckoro obijectBa. CorjiacHO Ha3BaHHBIM TIOIOXKEHHSIM,
oripe/iesieHbl OCHOBHBIE (DYHKIIMM TTPOTPaMMBI 110 6UOIOTUY 1 €€ CTPYKTYypa.

[Tporpamma 1o 610J/IOTYH JAaéT TIpeiCTaB/IeHHe O LeJisX, 00 o0IIel cTpaTerun
o0yueHusi, BOCTIUTAHUS U pa3BUTHsI 00yUaroIxcs CpeicTBaMU yueOHOT o TipeiMeTa
«buonorusi», orpesensier o6si3aTeIbHOE TIPeIMETHOE COZlep>KaHue, ero CTPYKTYPY,
pacripefiejieHle TI0 pa3jie/laM U TeMaM, PeKOMeHJyeMylo TI0C/ie/l0BaTelbHOCTh
M3ydeHus1 yueOHOTO MaTeprasa C yU8TOM MeXXITpeAMeTHbIX U BHYTPUIIPeAMETHbIX
CBsi3eil, JIOTMKA oOOpa3oBaTesbHOrO TMpoliecca, BO3pacTHBIX 0COOEHHOCTe
00yuaroIuXcsl.

B nporpamme 1o 6110/10THY TaKyKe YIUTHIBAIOTCS TPeOOBaHUS K TJIaHUPYeMbIM
JMUYHOCTHBIM, MeTarnpeAMeTHbIM W TpeAMeTHbIM pe3y/bTaTaM oOyueHHs B
dhopmMHpoBaHUU OCHOBHBIX BU/IOB yueOHO-TI03HaBaTeTbHOM
JesTeTbHOCTH/YUeOHbIX IeHCTBUM 00ydaroluxcsi 10 OCBOEHUI0 COJepyKaHus
buonornueckoro o6pa3oBaHuUs.

B nporpamme 1o 6mosiornu (10-11 kmaccel, 6a30BbIM YPOBEHb) peasri30BaH
MIPUHLIMIT TIPEeMCTBEHHOCTH B M3yueHUU Ouosioruu, Osarofaps ueMy B Hei
MPOCMATpPUBAETCSl  HAMpaB/JIeHHOCTh Ha pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMUpoBaHHEM  eCTeCTBeHHO-HAayYyHOTO  MHDOBO33DeHHs,  [[eHHOCTHBIX
OpHeHTaLUi JIMYHOCTH, SKOJIOTMUeCKOT0 MbIIIJIeHUSs], TIPe/ICTaB/IeHU 0 3[0POBOM
oOpase >KU3HU U Oepe)XHbIM OTHOLLIEeHHWEeM K OKpYy)Karollleil TPUPOAHOMN cpefe.
[TosToMy Hapsiiy C usydyeHreM 00I11e0MOIOTMUeCKUX TeOpUH, a TakKe 3HAaHUU O
CTPOEHUU >KUBBIX CHCTEM Pa3HOTO pPaHra W CYL[HOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOILIECCOB B TpOrpaMMe 10 OUONOTUU y[ie/leHO BHUMaHWe UCIIO0/b30BaHUIO
TOJTyYeHHBIX 3HaHUH B MOBCEIHEBHOU >KWU3HU [/l PeIlleHus TIPUK/IaZHbIX 3a/1ay, B
TOM 4YKcC/e: MPo(UIAKTUKU HacaeJCTBeHHbIX 3abo/ieBaHUl 4YesioBeKa, MeIUKO-
reHeTHUYeCcKoro KOHCY/IbTUPOBaHUSI, 000CHOBAHUS 9KOJIOTHUYECKH 11e/1eco0bpa3HOTo
TOBe/IeHHs B OKpY»Karolllel MPUPOJHOU cpejie, aHa/M3a B/IUSHUS X03MCTBEHHOU
JesiTe/IbHOCTU YesioBeKa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX 3KOCUCTEM.
YcuneHve BHUMAaHUS K TIPUK/IAJHOM HarpaB/eHHOCTH yueOHOTO mpeaMeTa
«buronorusi» MpoAUKTOBaHO HEOOXOAMMOCTEIO 00ecTieueHus YCIOBUH IS pellieH s



OJTHOM W3 aKTya/IbHbIX 3ajjad IIKOJILHOTO OH0J/IOTHYeCKOro 0O0pa3oBaHusi, KOTOpas
nipe/riosiaraeT (OpMUpPOBaHUe y OOYyYaroIMXCsl CTIOCOOHOCTH aJjalmTUPOBAThCS K
WM3MeHeHHUsIM IMHAMUYHO Pa3BHBaIOIer0Cs COBPEMEHHOT0 MUpa.

Buosiorusi Ha ypoBHe cpefHero o0Iiero oOpa3oBaHUs 3aHUMaeT Ba)KHOE
Mecto. OHa obecrieurBaeT (opMHpOBaHHE Yy OOYYarOIIUXCS TIPeCTaBIeHUNA O
HayyHOW KapTWHe MHpA, paciiupsieT U 000011jaeT 3HaHUS O YKHUBOM TpUpPOJe, eé
OT/IMUUTETbHBIX TIpM3HAKaX — YPOBHEBOW OpraHMW3al[id W SBOJIIOLIUM, CO37aET
YCJIOBUSL  [/ISi: TIO3HAHWS  3aKOHOB  JKMBOW  TIPUPOAbLI,  (OpMHpOBaHUS
(byHKI[MOHAIBHOM TPaMOTHOCTH, HABBIKOB 3/I0pOBOTO U 0Oe3ormacHOro obpasa
YKU3HH, SKOJIOTMUeCKOT0 MBIILIeHUSs], 1[eHHOCTHOTO OTHOIIIEHUsI K >KUBOMW MPUPO/e
U UEeJIOBEKY.

Bonbliioe 3HaueHre OMOIOTHS UMEET TaKXKe sl peIlleHHsT BOCITUTaTe/TbHbIX U
pa3BUBAIOLIMX  3aZilau  cpeAHero oOmiero  oOpa3oBaHMs,  COLMAA3aALUH
obOyuaroruxcs. V3ydyeHne Ouvosioruyd obecrieurBaeT yCI0BUS At (hOPMHPOBAHUS
WHTE/I/IEKTYa/IbHbIX, KOMMYHHKALIMOHHBIX W HWH(POPMAI[MOHHBIX  HABBLIKOB,
3CTETUUYECKOU KY/bTYpPbI, CIIOCOOCTBYeT WHTErpari OHOJIOTHYeCKUX 3HAaHUU C
TIpe/[CTaB/IeHUSMU U3 APYTHUX yUeOHBIX MPeAMETOB, B UaCTHOCTH, (DU3UKH, XUMUU U
reorpadvy. Ha3BaHHbIe TIOJIOK€HUSI O TIpeJHa3HAaueHUW yueOHOro TipegMeTa
«buosorusi» cocTaBWwIM OCHOBY [ijis OIpefie/ieHHsl TOAXO0J0B K 0TOOpy W
CTPYKTYPHUDOBAaHHIO €ro CO/Iep>KaHusA, IIpe/ICTaBJIeHHOTO B TIporpaMme II0
buonoruu.

Otb6op cozmepkanusi yueOHOro mpeaMera «buosorusi» Ha 0a30BOM ypOBHe
OCYL[eCTB/IEH C TMO3UIUM KyJIbTYpOCOOOpa3HOro T0JX0/la, B COOTBETCTBUU C
KOTOPBIM OOyuarolyecss JO/DKHbI OCBOWTh 3HaHWS W yMEHWs, 3HauMMble [/is
dopmupoBaHus 001Iell KyabTYphl, OMpeessollde aZieKBaTHOe TIOBe/jeHue
ye/loBeKa B OKpY»Karolljell TIpUpPOAHOM cpefie, BOCTpeOOBaHHbIE B TIOBCEIHEBHOM
JKU3HU M TIPAKTHUeCKou zAesTenbHoCTA. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHUM
3aHMMAIOT 3/IEMEeHThI CO/lepP>KaHusI, KOTOpbIe CJTy>KaT OCHOBOM /7151 (hOPMHUPOBAHUS
Tpe/ICTaB/IeHU O COBPEMEHHOW eCTeCTBEeHHO-HAayyHOM KapTUHe Mupa U
L[EHHOCTHBIX  OpHEeHTAalUsIX  JIMUYHOCTH,  CIIOCOOCTBYKOIMX  T'yMaHHW3al[uu
buonoruueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHe coOZiep)KaHusi yueOHOro Marepuajia B IIporpaMMe II0
O6uonoruu OCYIeCTBIEHO C YUY8TOM TPHUOPUTETHOrO 3HAaueHus 3HaHuh 00
OT/IMUMTETbHBIX 0COOEHHOCTSIX YKUBOU TIPUPO/IbI, O €€ YPOBHEBOM OpraHu3alyd U
9BOJIIOL[MH. B COOTBETCTBHH C 3THUM B CTPYKType yueOHOro npeameta «bronorusi»
BbI/Ie/IeHbl C/IeAYIOIHe CoZiepKaTe/lbHble TMHUN: «BH0/Iorys Kak HayKa. MeTo/Ibl
Hay4yHOTO TI03HaHWsI», «KieTka Kak Ouosiornueckasi cucreMa», «OpraHv3M Kak
Ouosornueckass cucremMa», «CucremMa ¥ MHOroobpaswe OpraHHYecKOrO MHpa»,
«DBOJTIOLUS )KUBOW TIPUPO/IbI», «DKOCUCTEMBI U TIPUCYIIEe UM 3aKOHOMEPHOCTU».



Llenb usyuenusi yuebHoro mpegmera «buojiorusi» Ha 0a30BOM YpOBHE —
oB/laZieHWe  OOyvaroOIIMMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKLIMOHA/IBHOM
OpraHu3ali JKUBBIX CHUCTEM pa3HOrO0 paHra W TpUoOpeTeHHe YMEeHUM
WCTIO/b30BaTh 3TH 3HAHWS [/Isi TPaMOTHBIX /IeWCTBUM B OTHOIIEHWH OOBEKTOB
YKUBOU TIPUPO/IbI M PellieHsI Pa3/IMUHBIX >KU3HEHHBIX TTPOOIIeM.

HocTtiwkeHue 1iesid M3ydeHusi yuebHoro npegmera «buosorusi» Ha 6a3oBoM
ypOBHe 00ecrieunBaeTCs pellieHreM CJIeIyIOIINX 3a/1ay:

OCBOeHUEe OO0YyYaroIIUMHUCS CHUCTeMbl 3HAaHUA O OMOJOTMUECKUX TeOopUsX,
yUeHHsIX, 3aKOHax, 3aKOHOMEePHOCTSIX, TUIOTe3ax, MpaBUIax, CIy>KaIl[uX OCHOBOU
ayist OpMUpOBaHUS TIPe/ICTAaB/IeHUM O eCTeCTBeHHO-HayuHOW KapTHHe MHUpa, O
MeTOZ,aX Hay4YHOTrO T03HaHUsl, CTPOEHHUH, MHOT000Opa3uu U 0COOEHHOCTSIX >KUBBIX
CHCTeM pa3HOr0 YPOBHsI OpPraHU3al[iy, BIJAIOIIMXCS OTKPBITHUSX U COBPEMEHHbBIX
WCCIeJOBAaHUSIX B OMOIOTHM;

dopmupoBaHre y 00ydYarIMXCs TO3HaBaTeIbHBIX, WHTE/IEKTya/JbHbIX U
TBOPUECKUX CIIOCOOHOCTeW B Tpollecce aHaiu3a JAaHHBIX O TYTAX pa3BUTHS B
010/IOTMM HAyUHBIX B3T/ISIIOB, WM U TOAXOJO0B K W3YyUEHHWIO >KUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTraHU3aLUM;

CTaHOBJeHWe y oOyuvaromumxcsi oOIleid Ky/JbTypbl, (QYHKLMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMeHUN OObSCHSTh U OL[eHUBATh SIBJIEHUSI OKPY>KAIOIL[ETO
MUpa )KUBOU MIPUPO/IbI HA OCHOBAHUM 3HAHUM U OTIBITA, TIOTyUeHHBIX MTPU U3yUeHU!
01oJI0rNY;

dopmupoBaHrve y 0O0ydarolUXCS YMeHWW W/UIIOCTPUPOBATh 3HaueHue
O10/IOTUUECKUX 3HAaHWM B TIPAKTUUECKOW [esSTeTbHOCTH YeioBeKa, pa3BUTHH
COBpPEMEeHHBIX MeJJULIMHCKUX TeXHOJIOTUM U arpobroTexXHOIOTUi;

BOCTIMTaHUEe YOEXAEHHOCTU B BO3MOXKHOCTHM TIO3HAHUSI UE/IOBEKOM >KUBOM
TIPUPO/IibI, HEOOXOAMMOCTH OE€PEXKHOT'O OTHOIIIEHUS K Hel, COOM0eHUST STHUECKUX
HOPM TIpY TIPOBeJieHUH O10/I0THUeCKUX UCC/iel0BaHuM;

OCO3HaHWEe IIeHHOCTH OWOJIOTUYeCKUX 3HAHWU /71 TIOBBIIIEHHS YPOBHS
9K0JIOTUYECKOU KY/bTYPbI, /151 HOPMHUPOBaHKS HAyUHOTO MUPOBO33DEHUS;

TIpUMeHeHHe TIPUoOpPeTEHHBIX 3HAHUM U YMEHHUH B TIOBCeIHEBHOU >KU3HU TSI
OLI€HKU TIOC/Ie[ICTBUI CBOEH [1esiTe/IbHOCTH TI0 OTHOILIEHUIO K OKPY>Karolliel cpefe,
CcOOCTBEHHOMY 37I0pPOBbIO, OOOCHOBaHHe U COO/tofieHHe Mep MPO(UIAKTUKU
3abo/ieBaHUM.

B cucreme cpemnero o6irjero obpa3oBaHus yueOHBIM mipeaMeT «buosorus»,
13yJaeMblii Ha 6a30BOM ypOBHe, sIB/IsieTCsl 00si3aTe/IbHbIM yueOHBIM MpeiMeTOM.

[nst usyuenusi 6uosioruu Ha 6a30BOM ypOBHe Cpe/iHero 0011jero oOpa3oBaHUs
orBoauTcs 68 uacos: B 10 knacce — 34 vaca (1 vac B Hezento), B 11 kinacce — 34 vaca
(1 yac B HezesrO).



COAEPXXAHUE OBYUEHUA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Buonorust Kak Hayka. CBsi3b OM0JIOTHU C 001[eCTBEHHBIMU, TEXHUYECKUMU U
JPYTMMHU eCTeCTBeHHbIMU HayKamu, (usocoduet, STUKOM, SCTETUKON U TPaBOM.
Posib 6uonorun B hopMUpOBaHUM COBPEMEHHOM Hay4YHOM KapThHbI Mupa. Cuctema
OuonoruuecKux Hayk.

MeTo/ibl TIO3HAHUS XKUBOM TIPUPO/bI (HabOM0IeHe, SKCIIePUMEHT, OTTHMCAHNe,
u3MepeHue, Kiaccuukalys, MoOJe/NupoBaHUe, CTaTHCTUUecKasi oOpaboTka
JlAHHBIX).

JleMoHCcTpanuu:

IToprpertsl: Y. [lapsuH, I'. Menzens, H. K. Kosbrios, k. YorcoH u ®. Kpuk.

Tab/mu1Ibl ¥ cXeMbl: «MeTo/bI IT03HAHUS )KUBOU TTPHUPO/IBI».

JIaGopaTopHbIe ¥ MPAaKTHYEeCKHEe PadoThI:

[Tpaktrueckass pabora Ne 1. «Vcrmosb30BaHMe pa3/MUHBIX METOJOB TIPU
M3yueHUH OMOIOTUUecKuX 00HEKTOBY.

Tema 2. JKuBble cCHCTeMbI U UX OpraHu3alusl.

JKuBbie cuctembl (6MOCHCTeMBI) Kak TIpeiMeT nu3ydeHus buonoruu. OTanurve
JKUBBIX CUCTEM OT HEOPraHWYeCKOU MPUPO/bI.

CaoiicTBa 6rocucTeM U ux pasHooOpa3ue. YpOBHU OpraHU3ai OMOCUCTEM:
MOJIEKY/ISIDHBIM, KJIETOUHBbIM, TKaHEeBbId, OpPraHW3MEeHHbIM, MOMYJ/ISILIMOHHO-
BH/IOBOM, 9KOCHCTeMHbIN (61oreoljeHoTHYeCKuit), 6rochepHbI.

JleMoHCcTpanuu:

Tabuipl U cxembl: «OCHOBHBIE TIPU3HAKW JKU3HW», «YPOBHU OpraHU3al[dd
JKABOU MPUPOJBI».

Ob6opyzaoBanue: Mozesb MoJieKybl JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOeHHE K/IeTKH.

XVMHYECKUW COCTaB KJIeTKM. XHWMHWUeCKHe 371eMEeHTbl: MaKpO3JIeMEeHTHI,
MUKpPO3JieMeHTbl. Bosia 1 MUHepasibHbIe BelljecTsa.

@OyHKIMM BOABI W MHHepaJbHBbIX BellecTB B KieTke. [loanep»kanue
OCMOTHUUeCKOro banaHca.

bBenku. CoctaB u ctpoeHue 0Oe/KOB. AMUHOKHUC/IOTbI — MOHOMephI OeJKOB.
He3ameHumble 1 3aMeHMMble aMUHOKHC/IOTBI. AMUHOKUC/IOTHBIM COCTaB. Y DOBHU
CTPYKTYphl 0e/IkoBOW MoO/eKy/bl (TilepBUYHAsi, BTOPDUYHAs, TpeTUUHasi W
yeTBepTMUHAasi CTPYKTypa). XUMHUeCKWe CBOWMCTBa 0esikoB. bBuosornyeckue
¢byHKLMY OenKoB.



depmeHTHI — OMOOrUUecKUe KaTtanu3aTopbl. CTpoeHue epMeHTa: aKTUBHBIN
1[eHTp, cybcTpaTHasi crerMduyHOCTE. KodepmeHTel. Burtamubbl. OTauums
(epMEHTOB OT HEOPraHWYEeCKHUX KaTaanu3aTopoB.

YrneBopbl: MOHOCaxapu/bl (TJIFOKO3a, prbo3a U 1e30Kcuprb03a), Arcaxapu/bl
(caxapo3a, JlakTO3a) MW MoOJMCaxapybl (Kpaxmasa, TJIMKOTeH, LeJ/UTH0/03a).
buonornueckre GyHKLMU yI/1€BOJOB.

Jlunyupapl:  Tpuramuepuzbl, (Qocdomunuabl, crepouAbl. 'HapoduibHO-
rugpodoOHbie  CBoicTBa. bBuonornueckue ¢yHKUMM unuzoB.  CpaBHeHHe
yT7IeBO/IOB, O€KOB U JTUMU/IOB KaK NCTOUHUKOB YHEPT M.

Hyknennoseie xuciorel: JAHK wu PHK. Hykneotugsl — MoOHOMepSbI
HYK/1eMHOBBIX KUCIOT. CTpoenue u ¢pyHkumu JHK. Ctpoenue v pynkuuu PHK.
Bunbl PHK. AT®: ctpoenue u pyHKLIMM.

Luronorus — HaykKa o KiieTke. KjieTouHasi Teopusi — IpuMep B3auMO/eHUCTBUS
ujier U (pakToB B HAYYHOM TMO3HaHUU. MeTo/ibl U3yYeHUsl KIeTKU.

KreTka Kak 1je/iocTHasi )kvBasi cuctema. O611ve Mpu3HaKy KIeTOK: 3aMKHYTast
Hapy>kHasi MeMmOpaHa, mosekynabl THK Kak reHeTuueckui amrmapaT, CHUCTeMa
cuHTe3a benka.

Tumnbl K/IETOK: JyKapuoThueckas W TpoKapuotuueckas. OcobeHHOCTH
CTPOEeHUsI TIPOKapHUOTUUeCKOUW KieTKU. KnetouHasi creHka OakTepuii. CTpoeHUe
5YKapUOTUYEeCKOM KeTKHM. OCHOBHbIE OT/IMUUSL PaCTUTeNbHOW, >XUBOTHOW W
rpyUOHOI KIeTKH.

IToBepXHOCTHBIE CTPYKTYpPBI K/I€TOK — KJ/IeTOUHAasl CTeHKa, [VIMKOKAJIUKC, UX
¢yskiuu. [1nasmatruyeckas MemOpaHa, eé cBoicTBa U PyHKUMH. LluTornasma u eé
opraHoufipl. OaHomMemOpaHHble opraHoufbl kieTku: OIIC, amnmapat Iosbmxy,
m30coMbl. [lo/lyaBTOHOMHBIE OpraHoOWbl K/I€TKU: MUTOXOHZPUM, IUIaCTU/BIL.
[TpoucxoxkaeHre MUTOXOHAPUM W Timactvi. Bugel 1iactuz. HemembpaHHbIe
OpPraHoMu/Ibl K/JeTKU: pUOOCOMBI, KJIETOUYHBbIA L|eHTp, L|eHTPHOJIM, PeCHUYKH,
JKTYTUKU. @YHKIMU OPraHOX/I0B K/1eTKU. BKiiroueHwus.

Snpo — perynsiTopHbIi 1ieHTp KieTku. CTpoeHHe sipa: sijepHasi 000/10UKa,
Kapuoria3sma, XpOMaTHH, SAPbILIKO. XPOMOCOMBL.

TpaHCIIOpT BelecTB B KJIeTKe.

JleMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Llneinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknuH, K. M. bap.

Huarpammbl: «PacripefiesieHe XUMUUECKHX 3/IeMEHTOB B HE)KUBOU TIPUPO/ie»,
«PacripefiesieHre XUMUUYECKUX 3/IEMEHTOB B XKUBOUW TIPUPO/IE».

Tabmurpl U cxembl: «Ilepuoanueckass Tabivila XUMHUUECKUX 3JIEMEHTOBY,
«CTpoeHue MoJieKyJbl BOJbI», «brocrHTe3 6esika», «CTpoeHre MoJieKy/ibl beka»,
«Ctpoenue (epmenTta», «HyknenHoBble Kucnotel. JTHK», «CTpoeHre MOJIEKYJIbI



AT®», «CTpoeHue 3yKapuOTHUYeCKOM KeTKu», «CTpoeHue >KUBOTHOM KIIeTKW»,
«CTpoeHUe pacTUTE/IbHOM KJIeTKW», «CTpoeHue TPOKapUOTHUYECKOM KJIeTKW»,
«CTpoeHue siipa KJIeTKW», « YTJ1eBObl», «JIUmub».

O6opyoBaHMe: CBETOBOW MHUKPOCKOI, 00O0py/0BaHUe [ijis TIPOBe/leHUs
HaOJTI0/IeHNM, W3MepeHHWM, JKCIIePUMEHTOB, MUKPOTIperapaThl pacTUTEbHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

JIaGopaTopHbIe U MpaKTUYeCKHe paboThI:

JlabopaTtopHass pabora Ne 1. «M3yueHue KaTaJlUTHUYECKOH aKTUBHOCTH
(dhepmMeHTOB (Ha rprUMepe amuiasbl UK KaTaaasbl)».

JlabopaTopHass pabora Ne 2. «l/3yueHWe CTpOeHHSI K/IETOK paCTeHUH,
JKUBOTHBIX W OaKTepui Moj; MUKPOCKOIIOM Ha T'OTOBBIX MMKpOIIperiapaTax U HX
OMNMCaHue».

Tema 4. JKusHeeaTe/1bHOCTb K/I€TKH.

OOmeH BeIrecTB, WM MeTabo0/M3M. ACCUMUISALMS (T/IaCTUUECKHid 00MeH) U
JUCCUMUTIAIMSA (SHepreTuueckuii obMeH) — JIBe CTOpPOHBI €JWHOrO Tpoljecca
MeTabosm3Ma. Posib 3aKOHOB COXPAaHEHUsSI BeleCTB W SHEPrud B TMOHUMAaHUU
MeTabonm3ma.

Tumbl 0OMeHa BeITiecTB: aBTOTPOMHBIN U reTepoTpodHbIA. Ponbk dhepmMeHTOB B
oOMeHe BellleCTB U MpeBpallleHnH SHePTUU B KJIeTKe.

dortocuHTe3. CpeToBass W TeMHOBasg (asbl (OTOCHHTe3a. Peakimu
doTocuHTe3a. IDPeKTUBHOCTL (PoTOCHMHTE3a. 3HAUeHUe (POTOCHHTe3a [JIsl JKU3HU
Ha 3emsie. BnusiHue ycioBuid cpefibl Ha (POTOCHHTE3 U CTIOCOOBI TIOBBIIIEHUsI ero
MPOIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTeHUM.

XemocuHTe3. XeMOCUHTe3upytolue OakTepru. 3HaueHHe XeMOCHHTe3a [ijIs
JKU3HU Ha 3emJie.

OHepreTueckuii 0bMeH B KieTKe. PaciieryieHue BeIecTB, Bbiie/ieHHe U
aKKyMYJIMDOBaHWe SHeprUU B KJieTKe. DTarbl SHepreTuyeckoro obmeHa. I'nmukosus.
bpoxenne u ero Buibpl. KuciopogHoe okuc/ieHWe, WIM K/I€TOYHOE JbIXaHUE.
OxkucnurensHOe hochopumpoBanue. DPHeKTUBHOCTb IHEPreTHUeCcKoro ooMeHa.

Peakuiuy maTpuyHOro cuHTe3a. ['‘eHeThueckass wuHbopmaiusa u JIHK.
Peanu3aiiusi reHeTHYeCKOW HH(OpMalMu B KjeTKe. ['eHeTUUeCKUM KOJ U €ero
cBoricTBa. TpaHckpurnius — matpuuHbii cuHTe3 PHK. TpaHcnsiius — 6uocuHTe3
benmka. Otambl TpaHcasAuu. KoaupoBaHue aMUHOKHC/IOT. Posib pubocom B
buocuHTe3e Oenka.

Heknerounsie opMbl KHM3HU — BUpPYChL. MicTopust OTKpbITHS BUPYCOB (/. .
ViBaHoBcKuii). Oco0OEHHOCTM CTPOEHUs U JKW3HEHHOro IMKJIa BUPYCOB.
bakTteprodaru. bone3Hu pacTeHMi, >XUBOTHBIX U Ue/IOBeKa, BbI3bIBaeMble
BUpycamu. Bupyc ummyHozeduiuta yenoBeka (BUY) — Bo36yaurens CITW/da.



OO6patHasi ~ TpPaHCKpWILYs, peBeprasa W  uWHTerpasa. IlpoduakTika
pacrpocTpaHeHust BUPYCHbIX 3a00/1eBaHUM.

JleMoHCcTpanum:

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

Tabmuipbl U cxembl: «THUIBI mUTaHUS», «MeTaboaHu3M», «MHUTOXOHAPHS»,
«DHepreTuueckuii obmen», «Xsoporiact», «®ortocuHres», «Ctpoenue THK»,
«CTpoenue U HyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oenka», «'eHeTHUUeCKUN KO,
«Bupyce», «bakrepuogdarn», «CTpoeHre U >XU3HEHHbIM LUK/ Bupyca CIIW[/la,
0akTepuodara», «Permkarus JTHK».

OO6opyoBaHue: Mojenu-anTuMKaiud «Yasoenue [THK u TpaHCKPHIIIHS»,
«buocunTes benka», «CTpoeHue KneTku», Mojienb CTpyKTypbl JJHK.

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

KneTouHbld LMK/, WIM >KA3HEHHBbIM LUK KieTKU. VHTepda3a u MHUTO3.
[Tpoueccel, nporekaromye B MHTepdasze. PerMkanus — peakiusi MaTpUUHOTO
cunteda [HK. CtpoeHue XpoMocOM. XPOMOCOMHBIM Habop — KapuOTHIIL.
[OurnaougHbli U TalVIOWAHBIA ~ XPOMOCOMHbIe  Habopbl.  XpOMaTH/BI.
LluTosornueckue OCHOBBI  pa3sMHOKEHWS U MHAUBUAYAJBHOTO  Pa3sBUTUS
OpraHu3MOB.

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

[Tporpammupyemasi rubesb KIeTKH — alorTo3.

®opMbl pa3MHOKeHUs OpPraHKW3MOB: Oecriosioe U MosoBoe. Buzbl 6ecrosioro
pPasMHOXXeHUS: JleJleHue HaJBoe, T[I0YKOBaHWe OJHO- W MHOIOKJ/IeTOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOe pa3MHOKeHUe. VICKycCTBeHHOe K/IOHMPOBaHUe
OpPraHU3MOB, ero 3HaueHue JJ1s CeJIeKLMH.

[TosoBOE pa3sMHOKeHUe, ero OT/INYHMs 0T 6ecrio/Ioro.

Metio3. Craguu Meiio3a. [lporjecchl, TpoUCXojsiyde Ha CTaAusIX Melo3a.
[ToBegenue xpomocoMm B Meko3e. Kpoccunroeep. buonorvueckuidi CMmbICT |
3HaueHve Meno3a.

lameTorene3 — mporjecc 00pa3oBaHMsl TOJIOBBIX K/IETOK Y >KMBOTHBIX.
[TosioBbIe >Keme3bl: CeMeHHUKU U SIMYHUKU. OOpa3oBaHue U pa3BUTHE T0JIOBBIX
KJIETOK — raMmeTr (CriepMaTO30M[, SULeK/IeTKa) — CIepMaToreHe3 W OBOTeHes.
OcobeHHOCTH CTpOeHHsl SIALEKIeTOK U CriepMaro3ou/ioB. OruiofoTBOpeHue.
[TapTeHorenes.

WupuBuayanbHoe pas3BuThe  (OHTOreHe3). OMOpHOHAIbHOE  pa3BUTHE
(smOpuoreHe3). Drtarbl SMOPHUOHANBHOTO PA3BUTHSL Y TMO3BOHOUHBIX KUBOTHBIX:
npobneHve, racTpynsuusi, opraHoreHe3. [ToctamOpuoHasbHOe pasBuTHe. THITBI
NMOCTSMOPUOHA/IBHOTO pa3BUTHS: TIpsIMOe, HerpsiMoe (JMUMHOYHOE). BrusHue



cpeAbl Ha Pa3BUTHE OPraHW3MOB, ()aKTOPBI, CIIOCOOHBIE BLI3LIBATh BPOXKAEHHBIE
YPOZCTBA.

Poct u pasButue pacTeHuid. OHTOreHe3 I[BETKOBOI'O PaCTEHHUS: CTPOEHHe
CeMeHH, CTaJuy pa3BUTHS.

JdeMoHCcTpanuu:

Tabmibl U cxembl: «POpPMBI pa3MHOMKEHHS OPTraHU3MOB», «J[BoliHOe
OIUIOJOTBOPEHHE Y 1IBETKOBBIX pacTeHUM», «BereraTiBHOe pa3MHOKEHUE
pacteHMii», «[leneHue kieTkd Oakrepuii», «CTpoeHHe TIONOBBIX KJIETOK»,
«CTpoeHue XpoMoCOMbI», «KieTouHbi Lukn», «Permmkamms JHK», «Mwuto3»,
«Metio3», «IIpsgmoe v HenpsiMoe pa3BUTHUe», «['amMeToreHe3 y MJIEKOMUTAIOIIUX U
yesi0BeKa», « OCHOBHbIE CTaIMM OHTOT€He3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpOIIperiaparhl «CriepMaTo3ou/bl
MJIEKOTIUTAIOLLero», «fuleKneTka MaeKonuraroijero», «KapruokrHes B KieTKax
KOpelllKa JiyKa», MarHuTHas MoJe/b-alruiikanus «/leneHue KieTkh», MOJesib
OHK, Mmozienb MeTada3HOM XPOMOCOMBI.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTtopHast pabora Ne 3. «HabOmomeHne MuTO3a B K/IETKax KOHUMKA
KOpelLIKa JiyKa Ha TOTOBBIX MUKpOIperaparax».

JlaboparopHast pabora Ne 4. «V3yueHue CTpOEHHs IIOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpPOIperaparax».

Tema 6. Hac/iegcTBeHHOCTH M1 K3MEHYUBOCTHh OPraHU3MOB.

[Ipegmet v 3aiauu reHeTUKHU. VICcTOpUA pa3BUTUSA TeHeTUKU. Posib LiuTooruu
Y 5MODUOJIOTMM B CTaHOBJ/IEHWW TeHeTHKW. BKsas poCcCHUUCKUX U 3apyOekKHBIX
yUéHbIX B pa3BUTHE TeHETHMKW. MeToAbl TeHeTUKH (TUOpUI0/IOTUUeCKUH,
LIUTOTeHEeTUYECKUM, MOJIEKY/ISIpHO-TeHeTUUeCKnii). OCHOBHbBIE TeHeTUYeCKue
NOHATHA. ['eHeTUUeCKas CUMBOJIMKA, UCII0JIb3yeMasi B CXeMaxX CKpeIUBaHUM.

3aKOHOMEPHOCTHU Hac/ie[JOBaHUs TPU3HAKOB, yCTaHOB/IeHHbIe ['. MeHgenem.
MoHorubpusHoe CcKpelljiBaHWe. 3akOH eAWHOOOpasusi TUOPHZOB TEPBOTO
rokoJieHus1. [IpaBrsio JOMUHUPOBaHKS. 3aKOH paclileryieHds IPU3HakKoB. I'unoresa
yuCTOTHI ramert. [TosiHOe 1 HeroJiHOe JOMUHYpPOBaHKe.

OurnbpuaHoe  CKpelljiBaHWe. 3aKOH  HE3aBUCUMOI'O  Hac/e0BaHUS
MpU3HAKOB.  LIUTOreHeTMuUecKWe  OCHOBBI ~ JUTMOPUAHOTO  CKpEIVBaHUS.
Amnanmu3upymoliee ckpeluBanue. Vcrionp30BaHue aHa/IM3UPYIOLLEro CKpelBaHus
JJIsI OTIpe/iesieHusl TeHOTHIa 0CO0H.

CuerieHHOe HacejoBaHue rpu3HakoB. Pabota T. MopraHsa 1o ciiernjieHHOMY
Hac/leJ0BaHUIO reHOB. HapyliiieHue creryieHusi TeHOB B pe3yJibTaTe KPOCCUHIOBepa.

XPpOMOCOMHasi TeOpUs HaC/IeJCTBEHHOCTH. ['eHeThUeCKre KapThl.



'eneTrka mosia. XpOMOCOMHOe Ompefie/ieHre 1oJia. AyTOCOMBI M TIOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHele W reTeporameTHble oOpraHu3Mbl. HacnenoBaHue
TIPHU3HAKOB, CLIETIJIEHHBIX C TTOJIOM.

N3meHunBOCTh. BUIbI ©I3MEHUMBOCTU: HeHaC/1e[JCTBEHHAs U HaC/leICTBEHHAs.
Pone  cpegpl B HeEHac/Ie[CTBEHHOM  M3MEHUMBOCTH.  XapaKTepUCTHKa
MOAU(PUKALIMOHHOM M3MEeHUMBOCTU. BapualiMoHHbIN psifi ¥ BapyUalldOHHasi KpUBasl.
HopMma peakuuu npusHaka. KonmvuecTBeHHble W KaueCTBEHHbIE TPU3HAKA U HX
HOopMa peakiyu. CBOKMCTBa MOAU(MUKALIMOHHOW U3MEHUHBOCTH.

HacnencTBeHHasi, WM TeHOTUITAYECKas, W3MEHUMBOCTb. KomOWHaTHBHas
W3MEeHUMBOCTb. MelW03 | TIOJIOBOM TIpoIlecC — OCHOBAa KOMOWHATHBHOM
M3MEeHUYMBOCTU. MyTallMOHHasi U3MeHUMBOCTh. KilaccuduKalys MyTaluii: reHHble,
XPOMOCOMHBIe, TeHOMHbIe. HacToTa ¥ puuYuHbl MyTaluud. MyTareHHble (DakTOPBI.
3aKOH rOMOJIOTUYECKUX PSiIOB B HaceACTBeHHOM n3MeHunBoCcTU H. V1. BaBunoga.

BresijepHast Hac/ie[CTBEHHOCTb ¥ U3MEHUYUBOCTb.

l'enetrka uenoBeka. Kapuotumn yenoBeka. OCHOBHbIe MeTO[bl T€HETHUKHU
ye/I0BeKa: reHeajl0ruuecKuii, O/IM3HeII0BbIN, [IMTOreHeTUUeCKU, OMOXUMUUeCKUH,
MOJIEKY/ISIPHO-T€eHeTUYeCKUN. CoBpemeHHOe onpejie/ieHUe reHOTUMa:
TIOJTHOTEHOMHOE CeKBeHMPOBaHWe, FeHOTUITMPOBaHKWe, B TOM YHMC/e C MOMOLIbIO
[MI]P-ananmu3a. HacyeacTBeHHble 3a0osieBaHUSI UesioBeKa: TeHHble 00Jie3HH,
Oome3HW C HaC/Ie[CTBEHHOW MpeApacIio/io)KeHHOCTbIO, XPOMOCOMHBIE 0O0JIe3HH.
ComaTtnueckve U reHepaThBHble MyTaluu. CTBOIOBble K/eTKWA. [IpUHLMIIBI
3/10pOBOr0 00pasa >KU3HU, JUaTHOCTUKH, TPOMUIAKTUKY U JleueHus] TeHeTUYeCKUX
6onesHeil. MeauKo-reHeTUUECKOe KOHCY/JbTHUPOBaHUe. 3HaueHHe MeAUlIMHCKOU
TeHeTHKU B TIPe/IOTBPAII[eHUH U JIeUeHHY TeHeTHUeCKuX 3a00/1eBaHNi ye/loBeKa.

JdeMoHCcTpanuu:

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

Tabuiiel 1 cxeMbl: « MOHOTHOPUJHOE CKPEI[MBaH1e U ero I[UTOreHeThuecKast
OCHOBa», «3aKOH pacllel/IeHHs U ero IUTOreHeThYeCKasi OCHOBa», «3aKOH YUCTOThI
rameT», «IurubprgHoe cKpelBaHue», « [ {luTonorunueckre 0CHOBbI TUTHOPHUIHOTO
CKpell[uBaHUs», «Meio3», «B3auMojelicTBUe a/ljieflbHbIX TeHOB», «['eHeTHuecKue
KapTbl pacTeHWM, KUBOTHBIX U UesloBeKa», «['eHeTHKa noja», «3aKOHOMEPHOCTH
Hac/ie[JoBaHusl, CLIeTVIEHHOTO C ToJjioM», «KapuoTumbl yesioBeKa M >KUBOTHBIX»,
«Bugbsl uamMeHUMBOCTH», «MoauduKallMoHHasi W3MeHUYHMBOCTb», «HacenoBaHue
pe3yc-hakTopa», «['eHeTHKa rpyni KpoBu», «MyTal[uOHHast U3MEHUHUBOCThb».

ObGopynoBaHue: MoJeMu-anuMKau  «MOHOTHOPHUAHOe CKpeIuBaHue»,
«HeronHoe gomuHHpOBaHME», «IWrHOpUHOE CKpeluBaHUe», «llepekpécT
XPOMOCOM», MMKPOCKOIT U MUKpoIIperapar «/[po3oduna» (Hopma, MyTaluyuu (hOpMbI
KPbLTbeB M OKPaCKu Tesna), repbapuii «['opox moceBHOM».



JIaGopaTopHbIe ¥ MPAKTHYECKHEe PadOThI:

JlabopaTtopHasi pabora Ne 5. «VI3yueHue pe3y/lbTaTOB MOHOTHOPHAHOTO H
AUTUOPUTHOTO CKpeLBaHus Y Ap030(uibl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlabopatopHasi paborta Ne 6. «/3yueHre MoubUKAI[MOHHONW U3MEHUNBOCTH,
MOCTPOEeHWe BapUAaLIMOHHOIO Psi/ia U BAPUALMOHHOM KPHUBOW».

JlabopaTtopHasi pabota Ne 7. «AHamu3 MyTaluii y Apo30(duibl Ha TOTOBBIX
MUKpOIIpernaparax».

[TpakTnueckass pabora Ne 2. «CocTaBjieHWe W aHaJU3 POOCTOBHBIX
ye/IOBeKa».

Tema 7. Cestekuusi opraHiuzMoB. OCHOBbI 0MOTEXHO/IOTHH.

Cenekuisi Kak HayKa U TpoLiecC. 3apOoKJeHHUe CeJIeKLUM U [OMEeCTUKaLs.
Yuenue H. V. BaBuioBa o LieHTpax MPOMCXOKAEHHs 1 MHOT00Opa3susi KyJIbTYPHBIX
pacTeHuu. LIeHTpbI MPOMCXO0KAEHUS TOMALLIHUX )KUBOTHBIX. COPT, MOpPOo/ia, IITaMM.

CoBpeMeHHbIe MeTO/IbI CenieKI[Mi. MaccoBbIli U UHAUBHUAYaIbHbBIN OTOODHI B
CeJIeKL[UM pAacTeHWH U JKMBOTHBIX. OLleHKa 3KcTepbepa. bim3KopoacTBeHHOe
CKpellliBaHHe — WHOpuAMHTr. Uncras nuHUs. CKpellfuBaHWe UHCTBIX JIMHUM.
['etepo3uc, wimu TubpugHas cwia. HepoicTBeHHOe CKpelvBaHWe — ayTOPUAVHT.
OtpanénHas rubpuansaiys u eé ycrexu. MIcKyCCTBeHHbIN MyTareHe3 v ToJiyueHue
MOJIATITION/I0B. JIOCTHKeHHUsI Ce/TeKLIMU paCcTeHUH, )KUBOTHBIX U MUKPOOPTraHW3MOB.

brorexHosiorusg Kak OTpacyib TPOU3BOACTBA. ['eHHast WH)KeHepusl. OTallbl
co3manusi pekoMmOuHaHTHOM JIHK u TpaHCreHHBIX OpraHu3MoB. KieTtouHas
vHKeHepys. KiieTouHble KyJbTypbl. MUKDOK/IOHA/IbHOE pa3MHOXKEHHE PaCTeHUH.
KiioHupoBaHve BBICOKOMPOAYKTHMBHBIX —CE/bCKOXO35IMCTBEHHbIX OPraHW3MOB.

OKosornueckie ¥ 3TMUeckue  mpobnempl. I'MO  —  reHeTHYeCKH
MOAU(UIMPOBaHHbIE OPTraHU3MBbl.
[emMoHCTpaLuu:

IToptpetsi: H. M. Basuios, 1. B. Muuypun, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabmuiel 1 cxembl: KapTa «L[eHTpbI TPOUCXOXKAEHWS W MHOroobpasus
KY/IbTYPHBIX pacTeHui», «[lopojsl fOMalIHUX )XUBOTHBIX», «CopTa KyJ/IbTYPHBIX
pacteHmii», «OTaanéHHas rubpuausanys», «Pabotel akazgemuka M. @. MiBaHOBa»,
«[Momammongusi», «OO0BbEeKTbI OUOTexXHONMOTUW», «K/eTouHble Ky/AbTypbl W
KJIOHUpOBaHue», « KoHCTpyrpoBaHue 1 IepeHoC TeHOB, XPOMOCOM».

O6opyoBaHMe: MYJISDKU TI0/I0B U KOPHEIIOZ0B AUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repbapuii «Ce/lbCKOX035IMICTBEHHbIE PaCTEeHUSI».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

OKCcKypcuss «OCHOBHBIE MeTOJbl Y [IOCTV)KEHUSl CeJleKLUM pacTeHud U
JKUBOTHBIX (Ha CeJIeKLIMOHHYO CTaHLUIO, IJIEeMEeHHYH0 (bepmy,



COPTOHWCITBITaTeIbHBIA ~ yUaCTOK, B  TeIIMUYHOE XO35HCTBO, J1abopaTopuro
arpOyHUBEPCUTETA WM HAYUHOTO LIEHTPA)».

11 K/TACC

Tema 1. OBo/1IOIMOHHAA 0MO/IOTHA.

[IpeAnochblIKM BO3HUKHOBEHHSI JBO/IOLMOHHOW TEOpUM. OBOJIFOLIMOHHAS
Teopusi U eé mMecTo B Ouosiornu. BiusiHMe 3BOIIOLIMOHHOW TEOPHH Ha Pa3BUTHE
Ouo/I0THY Y APYTUX HayK.

CeugieTenbcTBa 3BoMOLMU. [laseoHTo/IOTMUeCKre: T10C/Ie0BaTe/IbHOCTh
TOSIBJIEHUS BUJIOB B T[a/IeOHTOJIOTUUECKOW JIETOMUCH, Tiepexo/jHble (OpMBI.
buoreorpaguyeckue: cxo/[CTBO U pa3nuuue (ayH U (G0p MaTEPUKOB U OCTPOBOB.

OMOpUoIoTHUeCKe: CXOJICTBA W pa3/iduusi SMODHOHOB pa3HbIX BH/IOB
M03BOHOYHbIX. (CpaBHUTE/IbHO-aHATOMUYECKHEe: TOMOJIOTUYHbIE, aHaJIOTUYHbIe,
pyJAWMeHTapHble OpraHbl, aTaBU3MbL. MOEKY/ISPHO-OMOXUMUUECKHEe: CXO/CTBO
MeXaHW3MOB HacC/e/[CTBEHHOCTHY W OCHOBHBIX MeTabO0/MyecKuxX TyTeld y Bcex
OpraHu3MOB.

OBomoLuoHHas Teopus Y. [lapBuHa. [IpeArnocbuikKi BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWKyIle CW/Ibl 3BOMIONMM BUZOB 10 [lapBuHY (M30bITOUHOE
pasMHOKeHHe TP OrPAaHUYEHHOCTH pPeCcypCcoB, HeorpejenéHHas W3MEeHUYUBOCTD,
6opn0a 3a CyllleCTBOBaHUe, eCTeCTBeHHbIN 0TOOD).

CunteTtnueckas Teopus 3BoytoLuu (CT3) 1 eé 0CHOBHBIE TIOI0KEHUSI.

Mukpossosroryd. [Tomynsauys Kak efrHULA BUA U SBOJIIOLIUMU.

[BrKyiye cusbl (hakTopbl) SBOMIOLMK BUJOB B MpUpPOJe. MyTalMOHHBINU
rpoilecC ¥ KOMOWHATHBHAas W3MEHUMBOCTb. [lomyssiiiOHHBIE BOMHBI U Apeid
reHoB. V30/1LUs1 U MUTpaLiys.

EctecTBeHHbIM 0TOOpD — HarpaBisiOmuii  (akTop 3BomonUU. PopMbI
eCTeCTBEHHOTO 0TOOpa.

[Tpucroco6/eHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BOMIOIMU. [IprMepsl
TIPUCITOCOOIEHNH Y OpraHu3MOB. ApoMopd03bl U UAWOAAITTaI[HH.

Bug wu  BugooGOpa3zoBanue. Kpurtepuu Buza. OcHoBHble  (QOPMBI
BHJI000pa3oBaHusi: Teorpadrueckoe, SKOJIOTUUECKOe.

MakposBositorusi.  Dopmbl  3BOMOLMM:  (PuieTHUecKasi, AUBepreHTHas,
KOHBepreHTHasl, IapasienbHast. Heo6paTuMOCTh 3BOTIOIUH.

[IpoucxoxkgeHue OT HecrieljMaavM3MpOBaHHBIX TpeAKoB. [Iporpeccupyronjas
crieqany3anys. AfanTUBHAs paJyAaLiysl.

JleMoHCcTpanuu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. [lapsuH, B. O. Koanesckuii, K. M.
bap, 3. I'ekkesnb, ®. Mrosnep, A. H. CeBepLios.



Tabuiiel ¥ cxeMbl: «Pa3BUTHE OpPraHUUeCKOTO MUPA Ha 3emiie», «3apOo/IbIIiiv
T03BOHOYHBIX  JKUBOTHBIX»,  «ApXeonTepukc», «®PopmMbl  OOpbObI  3a
CyliecTBoBaHUe», «EcTecTBeHHBIM OTOOP», «MHOroobpasue COPTOB pacTeHHIN»,
«MHoroobpasue IopoJ,  >KUBOTHBIX», «[Tomynaun», «MyTaroHHas
M3MEHUMBOCTb», «ApoMopdo3bl», «Vanoamanraumm», «OOImias aereHeparys»,
«[IBWOKyIIMe CUbl 3BOJIIOLMK», «KapTa-cxema MapiipyTta TyTemnectsus Y.
HapeuHa», «bopbba 3a cyiectBoBaHue», «[IprcriocobseHHOCTh OpraHHW3MOBY,
«['eorpadrueckoe BU000pa3oBaHme», « IKOJIOTHUECKOe BUZ00Opa30BaHUeY.

Ob6opyznoBaHue: KOJUTEKIUS HACEKOMbIX C Pa3/IMUHBIMM TUIIAMHA OKPACKH,
Habop TUIOZOB U CeMsiH, KOJIIeKiusi «[IprMephl 3alllUTHBIX MPUCTIOCOOIeHUN Y
JKUBOTHBIX», MoOZiesib «OCHOBHbIe HallpaB/eHHUs 3BOJIIOLMNW», 00bEMHasi MoO/enb
«CTpoeHye T0/I0BHOI0 MO3ra IM03BOHOYHBIX».

buoreorpadguueckass kaprta Mupa, Kosuiekiusi «@DopMbl COXPaHHOCTU
HCKOTIAaeMbIX JKMBOTHBIX W PAaCTeHHWM», MOJe/b anmauKaiys «[lepekpéct
XPOMOCOM», BjlaXKHbI€e TIperaparthbl «Pa3BUTHe HaCEKOMOT0», «Pa3BUTHe JIATYIIIKW»,
MUKporpenapar «/Ipo3oduia» (HopMa, MyTal[iy (OpMbI KDbUIbEB 1 OKPACKU TeJla).

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

JlabopaTopHass pabora Ne 1. «CpaBHeHHe BHOB II0 MOP(OJIOTUUECKOMY
KPUTEPUIO».

JlabopatopHasi pabota Ne 2. «OrnrcaHue IpUCIOCO0IeHHOCTH OpraHu3Ma U eé
OTHOCHTEIbHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )XM3HU Ha 3emMiie.

[oHayuHble TIpeJCTaB/leHUsI O 3apOXKJeHWM >XU3HU. HayuHble TrUIoTe3bl
BO3HUKHOBEHUSI JXM3HM Ha 3emsie: abuoreHe3 W mMaHCIepMusi. XuUMHUUecKas
9BOJTIOL[MS. AOHOreHHBI CUHTe3 OpraHUUeCKWX BeIeCTB W3 HeOopraHUYecKhX.
OKCrepyMeHTa/IbHOe TIOATBEPKeHNe XUMMUYEeCKOH 3Bo/MoLMK. HauanbHble 3Tanbl
buonoruueckoit sposonuu. ['unore3a PHK-mupa. ®opmupoBaHue MeMOpaHHbIX
CTPYKTYD W BO3HUKHOBEHHWe TPOTOK/IeTKU. IlepBble KIeTKM W WX 3BOJIIOLIUS.
dopMHpOBaHKe OCHOBHBIX I'DYIII KUBbIX OPTaHU3MOB.

PasBuTHe xu3HM Ha 3emsie MO 3paM U mepuojam. Karapxei. Apxeuckasi v
rpoTepo3oiickass 3pbl. Ilaneo3oiickasi 3pa W €& TIepuo/bl: KeMOpPUMCKUH,
Op/IOBUKCKUM, CUTYPUHUCKUH, € BOHCKUM, KAMEHHOYTO/TbHBIN, IEPMCKUM.

Me3o0301icKast 5pa U e€ nepuo/ibl: TPUACOBbIM, FOPCKUM, METOBOM.

KarHo30McKkasi 5pa W €€ TMepuojbl: I[aJieOreHOBbIM, HEOTreHOBBIN,
aHTPOTIOTe€HOBBIN.

XapakTepyucTUKa KjiuMaTa M reojiorMueckrx mnporeccoB. OCHOBHbIE 3Tarlbl
9BOJIIOLIUM PACTUTE/IbHOTO U J>KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUud U
)KUBOTHBIX. [TosiBNIeHune, paclBeT ¥ BEIMHMPaHUE TPYMI )KUBbIX OPraHU3MOB.



CucremMa OpraHAueCcKOro Mupa Kak OTpakeHWe 3BOJIIOLUU. OCHOBHBbIE
CUCTeMaTU4eCKre rPyIIbl OPraHu3MOB.

OBOMIOLMSA UyesioBeKa. AHTPOMOJIOrKsI Kak Hayka. Pa3BuTue npeicTaB/ieHAN O
MIPOUCXOXXJEeHNH uesioBeKa. MeToabl M3yueHUs aHTporioreHe3a. CxojcTBa M
pas/ivuus yeaoBeKa U >KUBOTHBIX. CuCTeMaTUueCcKoe TOJI0KeHHe UesioBeKa.

[Brxyiye cuibl ((hakTopbl) aHTpororeHesa. HaciecrBeHHast '3BMEeHUMBOCTh
M ecTecTBeHHbIM 0TOOp. OOIiecTBeHHbIN 00pa3 >KU3HW, WU3TOTOBJIEHUE OpYIui
TPY/la, MBILIJIEHUE, PeUb.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOLIMM YeJIOBEeKa: aBCTPAJIONUTEKH, YesioBeK
yMesnbid, YesoBek npsaMoxopasauid, YesnoBeK HeaHJepTaJibCKuM, YeynoBek
pa3yMmHbIii. HaxoJky HMCKOMaeMbIX OCTaTKOB, BpeMsl Cyll[eCTBOBaHMs, 00/acTb
pacripocTpaHeHus, 00bEM TOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OPYAUSL.

YenoBeueckre packl. OCHOBHBIe  OoJiblliie  pachl:  eBPOIeOUHAs
(eBpa3uiickasi), = Herpo-aBCTpa/ioMfiHasi  (9KBaTopuasnbHas), = MOHTOJIOU/Has
(a3uaTcko-amMepuKaHCKasi).  UepTbl  TIPUCTIOCOO/IEHHOCTH  TIpeZiCTaBUTesel
yeJIOBeUeCKUX pac K YC/JIOBUSM CyLeCTBOBaHUsA. EMHCTBO uenoBeuecKux pac.
Kputuka pacusma.

JeMoHCTpanuu:

IToptpetsr: ®. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JJapBuH.

Taburel 1 cxembl: «Bo3HukHOBeHue COHEUHOM CHCTeMbl», «Pa3BuTue
OpraHvueckoro mwupa», «PactutenpHasg kieTka», <« KUBOTHasg  KJeTKa»,
«[IpokapuoTuueckasi KieTka», «CoBpeMeHHass CHCTeMa OPraHW4YecKOro MHpa»,
«CpaBHeHHe aHAaTOMHUECKHWX UepT CTPOeHUs uejioBeKa U 4esioBeKOOOpa3HbIX
o6e3bsiH», «OCHOBHble MeCTa TIaJIeOHTOJIOTUUYECKMX  HAxXOJOK  IPeJKOB
COBPEMEHHOI'0 4eJjioBeKa», «/lpeBHeuiume mogu», «peBHue mogu», «llepseie
COBpeMeHHbIe oiu», «HemoBeueckre pachi».

Ob6opyznoBanue:  Mynsoku  «[IporcxoxzaeHne — desoBeKa»  (OFOCTBI
aBCTpA/IONUTEKa, TUTEKaHTPOMNa, HeaHZJepTajblia, KPOMaHbOHLA), CJIEMKU WU
n300pakeHUs KaMeHHbIX OpYAWM TepBOOBITHOTO uesioBeka (KaMHU-YOIIIIepHI,
pybuna, ckpebma), reoxXpoHojorhuueckass Tabiuila, KoK «DPopMbl
COXPaHHOCTU MCKOMaeMbIX )KUBOTHBIX U PACTEHUI».

JIaGopaTopHbIe U MPAKTHYECKHEe PadOThI:

[TpakTrueckass pabota Ne 1. «/3yueHHe HMCKOIaeMbIX OCTaTKOB PaCTeHUN U
JKUBOTHBIX B KOJUTEKL[USIX».

OKCKypcus «OBOJIOLMS OPraHWYecKoro mMupa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIU WIX KpaeBeueCKu My3en).

Tema 3. OpraHusmsbl U OKpPY)Karolas cpeja.



OKOJIOTUS KaK HayKa. 3alaud M paszesibl 3K0JI0ruu. MeTo/ bl 3KOJIOTMUeCKUX
VCCJIeJOBaHUU. DKOJIOTUUeCKOe MUPOBO33PeHre COBPEMEHHOI0 Ue/l0BeKa.

Cpezbl 00WTaHUs OpPraHU3MOB: BOZHAsl, Ha3eMHO-BO3/YIIHasi, TOYBEHHas,
BHYTPHUOPraHU3MeHHasl.

Okonoruueckde ¢akrtopbl. Krnaccudukaims 5Konoruyeckux (pakTopoB:
abuoTuueckue, OWOTHMUECKHMe U aHTPOTOreHHble. /[leliCTBHe 3KOJIOTHUYECKUX
(akTOpOB Ha OPraHU3MBblI.

AbuoTtnueckue (GakTOpbI: CBET, TeMIlepaTypa, BAaKHOCTb. DoTomepruousm.
[TpucriocobneHust OpraHU3MOB K  [IeHiCTBHUI0O  aOMOTHYeCKuX  (haKTOPOB.
buonoruueckue puTmel.

buoTtnueckue dhakTopbl. Buibl 0MOTHUECKHX B3aUMOZIEMCTBUIN: KOHKYPEeHIUS,
XULHUUECTBO, CUMOMO03 U ero (opmbl. IlapasuTusMm, Kooriepaiysi, MyTyaju3M,
KOMMeHCa/Ii3M (KBapTUPaHCTBO, HaxjaeOHWUYeCTBO). AMeHCanu3M, HeWTpaIu3Mm.
3HaueHWe OWMOTUYECKHX B3aWMOJEWCTBUM [Jisi CYIeCTBOBAaHHS OPraHM3MOB B
MIPUPO/IHBIX CO0DI[eCTBax.

OKOJIOTUYeCKHWe XapakTepUCTUKU nomnyaauuu. OCHOBHBIE —IIOKasaTesv
MOMYJ/ISLUU: YUCIEHHOCTb, TJIOTHOCTb, POXXJAeMOCTb, CMEPTHOCTb, MPUPOCT,
mMurpauus. JvHaMuKa YMC/IeHHOCTH TONYJISILUN U €€ peryJisLiusl.

JleMoHCcTpanum:

[Moptpetsi: A. I'ymbonbaT, K. @. Pynbe, O. ['ekkerb.

Tabnuiel ¥ cxeMbl: Kapta «lIpupo/iHbie 30HBI 3emmn», «Cpefibl 06UTaHUsS
opraHu3MoB», «®doronepuoausm», «llonynsauum», «3aKOHOMEPHOCTHM pOCTa
YMC/IEHHOCTH TIOMYJISILMY UHPY30pUU-TY(PebKu», «IIuieBblie 1jerm».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTopHast pabota Ne 3. «Mopdosornueckrie 0COOEHHOCTA PACTEHUH 3
Pa3HbIX MeCT OOUTaHMUSI».

JlaboparopHasi pabota Ne 4. «BusiHue cBeTa Ha POCT U pa3BUTHe UePEeHKOB
KOJieyca».

[TpakTrueckast pabota Ne 2. «ITogCUéT TJIOTHOCTH TIOMYJISAI[ANA Pa3HbIX BHOB
pacTeHUuI».

Tema 4. Coo01iecTBa ¥ 5K0/10rHUeCKHe CHCTEeMbI.

Coo01ijecTBo opraHu3MoB — OuorieHo3. CTpyKTyphl OHoLieHO3a: BHIOBas,
MpPOCTpaHCTBeHHasl, Tpoduueckass (ruileBasi). Buabl-momMuHaHThl. CBsI3U B
OuoreHo3se.

OKosioruueckie cucTeMbl (9KocucTembl). [loHsiTue 06 sKocucTeMe W
ouoreorjeHo3e. DyHKI[MOHA/bHbIE KOMITIOHEHTbI 3KOCHCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBI, pefyLlieHTbl. KpyroBopoT BeleCTB U MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckue (ruilieBbie) ypPOBHHU 3KOCHCTeMbI. [TuileBbie 1jenu U ceTh. OCHOBHbIE
roKasaTe/sid SKOCHCTeMbl: Ouomacca, MpPOAYKLMs. OKOJIOTWYecKre MUpaMU/bL:



MIPOAYKLUK, UKCIeHHOCTH, OuomMacchl. CBOMCTBAa HSKOCUCTEM: YCTOWUUBOCTD,
camoperyJisitys, pa3sutue. CyKLecCusl.

[TpuposiHbIe 3KOCUCTEMBI. JKOCUCTEMbI 03€p U peK. JKOCUCTeMa XBOWHOTO
WA LLIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTeHHBbIE  3KOCHUCTEMBI.  ATPO3KOCHUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe v X03siCTBEHHOE 3HaUeHWe arpO3KOCUCTeM U YPOOIKOCUCTEM.

buopasHoobpa3ve Kak (akTop ycToWuMBoCTA 3KocucTteM. CoxpaHeHHe
buosiornueckoro pazHoobpasusi Ha 3emiie.

Yuenue B. U. BepHazckoro o 6uocdepe. I'paHuibl, COCTaB U CTPYKTypa
ouocdepnl. JKuBoe BemectBo U ero (yHknuu. OcobeHHocTH Ouochepnl Kak
riobanbHOM 9KocHcTeMbl. [IuHaMUuecKoe paBHOBece M oOpaTHasi CBsi3b B
buocdepe.

KpyroBopoThI BelecTB ¥ OMOreoXUMHUECKHe LUK/IbI 3/1eMeHTOB (yraepo/a,
a30Ta). 30Ha/IbHOCTL Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6uochepe 3eMnu. AHTpoIIOreHHbIe U3MeHeHus B Guocdepe.
['nobasnbHbIe IKOIOTUUECKHE TPOOIeMBI.

CocyltiiecTBoBaHMe TIPUPO/IbI U UenoBeuecTBa. CoxpaHeHue 6ropa3Hoobpasus
KaK OCHOBa YCTOWUMBOCTU Ouocdepbl. OcCHOBa palMOHANBLHOTO YIpaB/ieHUs
TIPUPOZIHBIMU pecypcaMy U WX UCIIOMb30BaHue. JloCTKeHus OMO/IOTUM 1 0XpaHa
TIPUPO/IbI.

JdeMoHCcTpanuu:

IToptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. . BepHaackui.

Tabmuibl U cxembl: «IluieBble 1jenu», «bHUOIEHO3: COCTaB U CTPYKTypa»,
«[Ipupoanbie coobirecTBa», «llermu mUTaHUS», «OKONIOTUUECKas MHPAMUIA»,
«buocdepa 1 yenoBek», «IKOCHCTeMa HIMPOKOIHUCTBEHHOTO Jieca», « KOCHUCTeMa
XBOMHOro Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «l[IpumepHsie
aHTPOTIOTeHHbIe BO3/IeMCTBUS Ha IPUPOAY», « BaykHelII1e HCTOUHUKY 3aTrps3HeHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BaKHeMIIass cocTaB/stoias 6uochepni»,
«®akTopel  Aerpajanid  MouB»,  «[lapHUKOBBI  3(dekT», «DPaKTopsI
PaIM0AaKTUBHOTO 3arpsi3HeHus Ouocdepwl», «OOIijasi cTpykrypa OHochepsb»,
«PacripocTtpaHenue xusHu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepbi»,
«KpyroBopor yriepozia B 6uocdepe», «KpyroBopot a3oTa B IIPUPOE».

OOopyoBaHue: Mo/ie/lb-anIIMKalus « TUIMuHbIe OHMOIIeHO3bl», repbapuii
«PactuTenbHble coob1leCcTBa», KOIEKUN «broiieHo3», «BpeanuTenn BaKHEUIIINX
CeTbCKOXO03SIMCTBEHHBIX KYybTYP», repbapru U KOJIJIEKIIUA PaCTeHUI U )KUBOTHBIX,
TIpUHa/IJIexKallye K pa3HbIM 9KOJIOrMUeCKUM Tpymram ofHOro Busa, KpacHas kHUra
Poccuiickoii ®epnepaiin, HW300pa)KeHMs] OXPaHSIEMbIX BH/JOB PACTeHHM M
JKUBOTHBIX.



[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUWA IIPOI'PAMMBI 11O
bnojiormm HA  BA3OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHNMA

Cormacio ®I'OC COO, ycTraHaBAMBalOTCSI TpeOOBaHUSA K pe3yibTaTaM
OCBOeHUsI OOydJaroIMMHCS  TIporpaMM  cpefiHero  obOiero  oOpa3oBaHUS:
JTMYHOCTHBIM, MeTarpeIMeTHLIM U TTPeIMETHBIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B cTpyKkType J/JMUHOCTHBIX pe3y/JbTaTOB OCBOeHHUs1 mpeameTra «buomorusi»
BblZle/ieHbl CJIeIyIOLMe COCTaBJISIIOLMe: OCO3HaHWe 00yuaroIMMKICS POCCUICKOM
IPaK/IAHCKOM WJIEHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/TbHOCTH
W caMoolpefie/ieHUI0, HaJluuhle MOTHBAIMM K  O0yueHMIO  OHOJIOTHH,
1[e/IeHarpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOeXJeHWM JIMYHOCTH Ha OCHOBE
K/TFOUEeBBIX L[eHHOCTeN U HCTOPUYEeCKUX TPaJULMi pa3BUTUsS OHOJIOTHYECKOTO
3HaHHsI, TOTOBHOCTh U CTIIOCOOHOCTH OOYYArOIIUXCS PYKOBO/ICTBOBAThCSI B CBOEM
JleATeJIbHOCTU LIEHHOCTHO-CMBICJIOBBIMUA ~ yCTaHOBKaMH, NPUCYLIUMHU CUCTEME
buonornueckoro ob6pa3oBaHUs, HaIUUKMe JKOJIOTUUECKOTO TIPABOCO3HAHUS,
CrI0COOHOCTU CTaBUTh 1]e/IA U CTPOUTD )KU3HEHHbIe T/1aHBbI.

JInyHOCTHBIE pe3yJ/ibTaThl OCBOEHUs MpeaMeTa «buosiorusi» AOCTUrarOTCs B
eMHCTBe y4yeOHOM W BOCTIMTATeNbHOW [I€ATEeTbHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKHUMHU COLIMOKY/IbTYPHBIMU, UCTOPUUYECKUMU U yXOBHO-
HPAaBCTBEHHbIMU 1|€eHHOCTSIMH, TIDUHSATBLIMU B 0OII[eCTBe TMpaBWlaMHU U HOpMaMH
TOBe/IeHHsT ¥ CIIOCOOCTBYIOT TIpolleccaM CaMOTIO3HaHHs, CaMOBOCITUTaHUS |
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEM TMO3WLUM JIMUHOCTH, IaTPUOTH3Ma,
YBaKEHUsI K 3aKOHY W TPaBOIOPS/IKY, Ue/l0BeKy TpyJa W CTapllieMy OKOJIeHUIO,
B3aUMHOTO yBa)keHWs, OepeXXHOro OTHOLIeHUS K KyJIbTYPDHOMY Hac/leJuto U
TPaAMLMsAM MHOTOHAl[MOHAIBLHOTO Hapoja Poccuiickont ®enepauyu, Npupojie U
OKpY>Karolleu cpefe.

JINUHOCTHBIE pe3y/nbTaTbl OCBOeHHWS YyuebHOTO mipeameTa «buomorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTb U CITOCOOHOCTb 00YyYaroIUXCsi PYKOBOZCTBOBATHCS
c(hOpMHUPDOBaHHOM BHYTPE€HHeW TMO3Ul[Med JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHeHTalUi, TIO3UTUBHBIX BHYTPEHHUX  YOEXIeHHH, COOTBETCTBYIOL[UX
TPaJUI[MOHHBIM I[IeHHOCTSIM DPOCCHUHCKOTO OOIIlecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TpOLIeCCe peasv3alii OCHOBHBIX HarpaB/ieHUW
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIE€ B YACTH:

1) rpa)X/JaHCKOr0 BOCIMTAHUSA:

c(hopMHUPOBAHHOCTb IPAYKAAHCKOM MO3UIMK 00yUarolerocsi Kak akTUBHOTO U

OTBETCTBEHHOTO UjieHa POCCHUMCKOT0 00I11eCcTBa;



0CO3HaHWe CBOMX KOHCTUTYIIMOHHBIX IpaB U 0053aHHOCTe, yBayKeHHe 3aKOHa
Y TIPABOIOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JiesiTeTbHOCTU TIPU CO3/JaHUH YUeOHbIX
NIPOEKTOB, PpeIlIeHWH yueOHBIX U I[I03HABaTe/NbHBIX 3a7iau, BbITIOJHEHUH
O6uroMOrMUeCKUx 3KCTIIepUMeHTOB;

CrIOCOOHOCThL ~ OTIpejie/IiTh COOCTBEHHYIO TIO3WIMIO TI0 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM >XU3HU U 00BSCHSTD €é;

yMeHUe YUUTHIBaTh B CBOUX AEMCTBUSX HEOOXOAWUMOCTb KOHCTPYKTHBHOTO
B3aUMOJIEMCTBUS JIFOZIEN C pa3HbIMU YOeXKIeHUSIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJIbHBIM TI0JIOKEHUEM;

TOTOBHOCTh K COTPY[HWYECTBY B TMpOLleCCé COBMECTHOI'O BbITIO/THEHUS
yueOHBIX, TI03HaBaTeIbHBIX M HCC/IeJOBATe/bCKAX 3aJjad, YBaKUTE/IbLHOTO
OTHOIIIEHUSI K MHEHUIO OINIOHEHTOB TIPU OOCY)X/AEeHHWH CIIOPHBIX BOIIPOCOB
OMOIOTHYECKOTO CO/IepIKaHUS;

TOTOBHOCTh K T'yMaHUTAapHOM Y BOJIOHTEPCKOM JesiTe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMSI:

c(hOopMHUPOBAaHHOCTb POCCUHCKOM IPaXkAaHCKON W@HTUYHOCTH, TaTPUOTU3Ma,
yBa)KEHUs1 K CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTH Iepej PoArHOM, TOpAOCTH
3a CBOM Kpau, CBOWO PoauHy, CBOM SI3bIK M KYJIbTYpY, NPOLIOE U HaCTOsIIIee
MHOTOHallMOHaIbHOr0 Hapoza Poccuu;

L[EHHOCTHO€e OTHOIlIeHWe K MPUPOAHOMY Hac/e[ui0 U TTaMATHUKAM MPUPO/bI,
JOCTWKeHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CMOCOOHOCTh OI|€HMBATh BK/aJi POCCUMCKHUX VUYEHBIX B CTaHOBJIEHHE W
pa3BuTHe OHOIOTUM, TIOHMMAaHUsI 3HaueHWs OWOMOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IBI, B KU3HU UejioBeKa M COBPEMEeHHOT0 00I11eCcTBa;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHMe JyXOBHbIX 1[eHHOCTeH POCCUUCKOT0 Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOT0 MOBe/IeHNS;

CIOCOOHOCTh OIIeHMBAaTh CUTYal[MI0 W TIPUHUMAaThb OCO3HAHHBIE peIlleHus,
OpPHEeHTHPYSICh Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMBI U 11eHHOCTH;

0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHHe YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTE/IsIM, CO3[,aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS 1IEHHOCTEM CeMeMHOM JKU3HU B COOTBETCTBUU C
TpaAuLIUsIMU HapozioB Poccuu;

4) 3CTeTUYeCKOro BOCIIUTAHUSA:

3CTeTHYeCKoe OTHOIIIeHHe K MUY, BK/IOuUasi 3CTeTHUKY ObITa, HAyYHOTO U
TeXHUUEeCKOr0 TBOPUECTBA, CIIOPTa, TPY/a, 00111eCTBeHHBIX OTHOIIIEHHA;



TIOHMMaHKe IMOLMOHA/TLHOTO BO3/1eHCTBYS XKUBOW TIPUPO/IbI U €8 1IeHHOCTH;

TOTOBHOCTh K CaMOBBID@)KEHHIO B PasHbIX BHAX HCKYCCTBa, CTpeMJieHHue
TIPOSIBJISITH KAUeCTBa TBOPUECKOU JINUHOCTH;

5) ¢u3nueckoro BOCIHUTAHUSA, (OPMHPOBAHHUA KYJLTYPHI 3J0POBbSI H
IMOLMOHA/ILHOTO 0/1aromo/Tyunsi:

TOHWMaHKe 1 pean3aliys 30pOBoro 1 6e3oracHoro obpasa Ku3Hu (3[0poBoe
ITUTaHKWe, COO/TI0/IeHre TUTHeHNUeCKUX MPaBU/I 1 HOpM, cOalaHCUPOBAHHBIN PEXKUM
3aHATANA W OTJbIXa, peryaspHas (u3nueckas aKTUBHOCTb), OepeXkHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIeHUsI K COOCTBEHHOMY (hU3nUecKoMy |
TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWe I|eHHOCTH TMpaBUl WHJUBUAYAaJbHOIO W  KOJJIEKTUBHOTO
6e3011aCHOTO MMOBeIEHHS B CUTYaIUsIX, YIPOXKAIOIIUX 37I0POBBI0 U KU3HU JTFOZIEH;

OCO3HaHHWe TIOC/e/ICTBUN W HENpUSATHS BPeJHBIX MpHBbIUeK (yroTpebieHUs
aJIKOT0J1s, HADKOTUKOB, KYpeHHUs]);

6) TpyAOBOro BOCIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHe [IeHHOCTH MacTePCTBa, TPY/J0/It00He;

TOTOBHOCTh K AKTHMBHOW [IeATeJIbHOCTH TEXHOJIOTUUEeCKOM Y COLMAJbHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, MJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIOTHATH TaKYIO JeSITeIbHOCTD;

WHTepeC K pa3/uuyHbiM cdepaM mpodecCuoHanbHOW IesaTe/TlbHOCTH, YMeHHe
coBepIlaTb OCO3HAHHBIA BbIOODP OyAyielt mpodeccud W peayu30BLIBAThH
coOCTBeHHbIe XKU3HEHHbIe TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHMIO M CamMo00Opa30BaHWIO Ha
TIPOTSDKEHUU BCel XKU3HHU;

7) 3K0/IOTHYeCKOT0 BOCITUTAHHUS:

9K0JIOTHYECKH 1iesiecoobpa3Hoe OTHOIIIeHHE K MPUPO/ie KakK NCTOUHUKY JKU3HU
Ha 3emsie, OCHOBe eé€ CyIlleCTBOBAaHNs;

TIOBBIIIIEHWe YPOBHSI 3KOJIOTHUECKOW KYJIbTYphl: TIPHUOOpeTeHHe OIlbiTa
TJIAaHAPOBAHUS TIOCTYTIKOB M OLIEHKM WX BO3MOXKHBIX TIOC/I€ACTBUM  [IIs
OKpY>Karollen Ccpe/ibl;

OCO3HaHHe T700a/bHOTO XapakTepa 3KOJIOTHYeCKUX Ipo0/ieM W IyTed HuX
pelleHus;

CII0OCOOHOCTH HCIT0/Ib30BaTh ITPHOOpeTaeMble ITPU U3YUeHUH OHOJIOTUH 3HAHUS
W yMeHHsT TIpU pellleHWd TIpoOsieM, CBSI3aHHBIX C  paLMOHA/IbHBIM
MIPUPO/IOTIONB30BaHKEeM  (COOJIIO[ileHre  TMpaBW/  TIOBEJEHWS B TIPUPO/IE,
HampaB/IeHHBIX HAa COXpaHeHWe paBHOBEeCHUs B HSKOCHUCTEMAaX, OXpaHy BH/IOB,
9KOCHuCTeM, brocdepnr);



aKTMBHOE HeMpUsTUe 1eMCTBUM, MIPUHOCSILINX BPeJi OKPY Karolllel MPUPOIHOU
cpefie, yMeHUe TIPOrHO3UPOBaTh HeO/arornpusiTHbie 3KOJ0rMUecKure TOoC/eCTBUS
npeAiIpUHUMAaeMbIX [IeMCTBUM U MPe/IOTBpalllaTh UX;

Ha/IMuue pPa3BUTOr0 SKOJIOTMYECKOT0 MBIIIEHUS, SKOJIOTUUECKOU KYJIbTYPBhI,
ombITa JlesiTeTbHOCTH 9K0JIOTMUeCKOu HaripaB/€HHOCTH, yMeHUst
PYKOBO/ICTBOBaTbCSI MMH B TMO3HaBaTeIbHOW, KOMMYHUKATUBHOW W COLMAIbHOU
TpaKkTUKe, TOTOBHOCTH K YUYaCTUIO B MPAKTAUYECKOU JieATe/IbHOCTU SKOJI0TUUeCKOMn
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUHOT0 NMO3HAHMSA:

c(hOpMUPOBAaHHOCTL MHPOBO33DEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSl HayKW U 00I11leCTBEHHOW ITPAKTHKH, OCHOBAHHOT'O Ha Juajore
KYJIbTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEr0 MeCTa B TIOJIMKY/IbTYPHOM MUPE;

COBEpILIEHCTBOBAHUE $I3bIKOBOM M UMTaTe/JbCKOW Ky/IbTYpPbl KaK CpeJCTBa
B3aUMO/IEICTBUSI MEX/Y JIOABMU U MIO3HAHUSI MUPa;

MOHUMaHue CrielupuKA OUONMOrMKM KaK HayKd, OCO3HaHUSI €€ pOoau B
(OpMUpOBaHMU PAL[MOHA/IBHOTO HAyYHOrO0 MBbILIJIEHUS, CO3[aHUM LeJI0CTHOTO
TIpe/iCTaB/eHdss 00 OKpy)KarollleM MHpe KaK O e[AMHCTBe TPHPOJbI, UeloBeKa U
o0IriecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHH TMpobsem
COXpaHeHUsI TIPUPO/ITHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHMU [/I1 COBPEMEHHOM IMBU/IM3Al[HH:
obecTieueHrsi HOBOTO YPOBHSI Pa3BUTHS Me[UIIMHBI, CO3/jaHWE TepCIIeKTUBHBIX
OMOTeXHOJIOTUM, CIMOCOOHBIX  pelllaTb  pPecypcHble  ITPOOJeMbI  Pa3BUTHUS
ye/IoBeUeCTBa, MIOWCKa MyTel BbIX0O/la M3 I7I00a/bHBIX 3KOJIOTUUECKUX TIpo0eM U
obecrieueHrsi  TepexojJla K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHATLHOMY
WCI0J/Ib30BaHUIO TIPUPO/IHBIX PeCcypcoB W (POPMUPOBAHWIO HOBBIX CTaH/IJapTOB
)KU3HU;

3aMHTEePeCOBAHHOCTh B TMOAyueHHH OHONOTMYeCKWX 3HAaHUM B Ie/saX
TIOBBIIIIEHWs]  00IIeld Ky/JbTypbl, €CTeCTBEHHO-HayYHON TPaMOTHOCTH, Kak
COCTaBHOM YaCTH (PYHKIJMOHA/ILHON IPaMOTHOCTH OOYy4YaroImMXxcs, (hOpMUpPyeMOU
TIpU W3y4eHUH O1OJIoTuY;

TOHMMaHWe CYI[HOCTH METO/IOB T03HaHMSl, UCT0J/Ib3yeMbIX B €CTeCTBEHHBIX
HayKax, CIIOCOOHOCTU WCII0/Ib30BaTh T[I0/lyyaeMble 3HaHUSI [Ji aHa/lu3a U
00BSICHEeHUS SIBJIEHWM OKDY)KaloIlero MUpa W TIPOUCXOASIIMX B HEM M3MeHEeHUH,
yMeHHe fesiaTh 0OOCHOBaHHbIE 3aK/IIOUeHHsI Ha OCHOBE HAyuHbIX (aKTOB U
VMEIOIIUXCS JAHHBIX C 11eJIbI0 TI0TyUeHUs I0CTOBEPHbIX BBIBO/IOB;

CIOCOOHOCTh CAaMOCTOSITE/IbHO MCIIO/Ib30BaTh OUOJIOTHYEeCKUe 3HAHUS [IIs
peliieHuUs1 P0bJieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOU JesiTe/lbHOCTH, TOTOBHOCTb OCYILeCTBJISITh
TIPOEKTHYI0 U UCC/IeI0BaTebCKYIO AesiTeTbHOCTb UHMBUYA/IbHO U B TPYIIIE;



TOTOBHOCTH M  CIIOCOOHOCTb K  HeNpephlBHOMY 00pa3oBaHUIO M
camM0o00pa30BaHUI0, K AaKTUBHOMY IIOJyYeHUIO HOBBIX 3HAaHWM 10 OHOOTMUA B
COOTBETCTBHHM C JKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDI

MerTanpeziMeTHbIe pe3y/bTaThl OCBOeHUsI yueOHOro rpeaMeTra «buosiorus»
BK/IFOUAIOT: 3HauuWMble /s (OPMUPOBAHUS MUPOBO33peHUsl 00yJaroIuxcst
MEXKIUCLIUTITMHAPHBIe (MeXXIIpeMeTHbIe) o0IleHayuHble MMOHSTHS, OTPakKarolyie
L|eJIOCTHOCTh HAay4YHOM KapTHHbI MHpa W CHelU(UKy MeTOJOB T[103HaHUS,
WCTIO/Tb3yeMbIX B eCTeCTBEHHBIX HayKax (BellleCTBO, SHEprus, siBlieHHe, TpoLecc,
cUCTeMa, HayuyHbId (aKT, TIPUHLIUI, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOopus,
ucc/iefloBaHue, Hab/rojeHre, h3MepeHre, IKCTIepUMEHT U IPYTUX), YHUBepCa/bHbIe
yuebHble JelicTBUs (TI03HaBaTe/bHble, KOMMYHUKAaTHUBHbIE, Dery/siTUBHbIE),
obecmieurBaroiie opMrpoBaHye (yHKI[MOHATBHOW IPaMOTHOCTH U COLIMA/IbHOU
KOMITeTeHIIUM ~ OOy4YaroIuxcs, CIoCOOHOCTb 0OydYaroIuxcss  HMCI0J/Ib30BaTh
OCBOEHHbIe MeXAUCLIUIIJTMHAPHbIE, MUPOBO33peHUeCKre 3HaHUs U YHHBepCa/bHbIe
yueOHbIe efCTBYS B TTI03HABATEIbLHOMN M COI[UA/IbHOM MpaKTHKe.

MertanpeaMeTHble pe3yabTaThl OCBOEHUs TIPOrpaMMbI CpefiHero 001iero
o0Opa3oBaHuUs JO/KHBI OTPaXKaTh:

OBJjiafieHue YHHUBepCa/IbHBIMU y4eOHbIMH N03HaBaTe/JIbHbIMU
JIeiICTBUSAMU

1) 6a30BbIe JIOrHUECKHe AeHCTBUA:

camocTosiTe/ibHO ~ (OpMy/MpOBaTb M aKTyaJu3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIO/Ib30BaTh TPU OCBOEHWH 3HAHWM TIPUEMBI JIOTMYECKOTO MBbIIUIeHHUS
(aHanm3a, cMHTe3a, CpaBHeHus, KiaccuuKaiyy, 060011jeHNs1), paCKphIBaTh CMbICIT
Ouonoruueckux MOHATUM (BbIJeNSTh WX XapaKTepHble MPU3HAKU, YCTaHaBIUBATh
CBSI3U C JIDYTUMU TIOHSITUSIMUA);

orpefiesisiTh LU JleATe/IbHOCTH, 3ajjaBasi IapamMeTpbl M KPUTEPUU HX
JOCTHKeHUsI, COOTHOCUTD pPe3yJIbTaThl JesiTe/IbHOCTU C TIOCTaB/IeHHBIMU 1[e/ISIMU;

WCTI0/Tb30BaTh OHoIoruueckre TIOHATHS Jjist 00bsiCHeHUs1 (aKTOB U sIBJIeHUN
YKUBOM TIPUPO/IbI;

CTPOUTH JIOTUYECKHe pacCyXJeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, IIO
aHaJ/IOTHH), BBISB/SATH 3aKOHOMEDHOCTH W TPOTHBOPeUHrsi B pacCMaTpPUBaeMbIX
sIBJIeHUSX, (DOPMYIMPOBATh BHIBOAbBI U 3aK/THOUEHUS;

MIPUMEHSITb CXeMHO-MO/Ie/IbHbIe Cpe/iCTBa JJisl PeJCTaB/IeHKsI CyI|eCTBEeHHbIX
CBsi3ell U OTHOILEHWM B H3ydyaeMbIX OMONOTMYECKMX OOBeKTaxX, a Takke
TIPOTUBOPEUMM DPA3HOT0 pOZQA, BBISBJIEHHBIX B Pa3/IMUHBIX HWH(OPMALIMOHHBIX
MCTOYHUKAX;



pa3pabaTbiBaTh IUIaH pellleHusT Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepHa/ibHbIX U HeMaTepHaJibHbIX PeCypCOB;

BHOCUTh KOPPEKTHBEI B [IeSITE/IbHOCTh, OLIeHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1[e/15IM, OL[€HWBAaTb PUCKU MOC/Ie[ICTBUM eSITe/TbHOCTH;

KOOP/IMHUPOBATh M BBIITOMHATE pab0Ty B YC/IOBUSAX PeabHOT0, BUPTYaIbHOTO
1 KOMOMHHUPOBAHHOT'O B3aUMOJENCTBHS;

pa3BUBaTh KpeaTUBHOE MbIIIIJIeHHe MPY PellleHUH KU3HeHHBIX TIPoOieM.

2) 0a3oBbIe HCC/IEAOBATE/TbCKHE IeHCTBHS:

BJIaZIeTh HaBbIKAMM yYueOHO-UCC/IeZIoBaTe/IbCKOM U ITPOEKTHOM /1eTe/IbHOCTH,
HaBbIKAMM  pas3pellieHus Mpo0sieM, CIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TTIOMCKY MeTO/IOB pellleHusI MPaKTUUeCKUX 3aziad, MpUMeHEeHH0
Pa3/IMYHBbIX METO/IOB MMO3HAHUS;

WCII0/b30BaTh pa3/MuHble BU/IbI [1eITeJIbHOCTH I10 TOJyYeHHI0 HOBOI'O
3HaHMS, €ro HWHTeprpeTalyy, IpeoOpa3oBaHUI0 W TPUMEHEHHUI0 B y4eOHBIX
CUTYaLUsIX, B TOM UKCJIe TIPU CO3/laHu1 yueOHBIX U COI[UaIbHBIX TIPOEKTOB;

(opMHpOBaTh Hay4YHbIM TUIT MBIIIEHUS], B/aZleTh HAYYHOU TEPMUHOJIOTHEH,
K/IFOUEeBbIMU TIOHATUSIMU U MeTO/jaMU;

CTaBUTb W GOpMyIHMpoBaTh COOCTBeHHBIE 3aZlauvi B 0Opa3oBaTebHOMU
J1esATe/IbHOCTU U )KU3HEHHBIX CUTYyal[UsX;

BBISIB/ISITh TIPUYMHHO-C/IEICTBEHHbIE CBSI3M M aKTya/JM3MpOBaTh 3ajauvy,
BbIJIBUTaTh TUIOTe3y eé pellleHus, HAaXOJUTb apryMeHTHI /I/Is1 loKa3aTe/IbCTBa CBOUX
yTBep)KJeHWM, 3a/laBaTh [apaMeTpbl ¥ KpUTEPUU pellleHus;

aHa/M3UpOBaTh TIO/TyUeHHble B XOJe PpeIlleHus1 3aJaud pe3yJ/ibTaThl,
KPUTUUECKHU OLIeHMBaTh UX [JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNEe B HOBBIX
yCJIOBUSIX;

JlaBaTh OI[eHKY HOBBIM CUTYAI[WsIM, OL|eHUBATh ITPUOOPETEHHBIN OIIBIT;

OCYIIIeCTB/IATh 1le/ieHaripaBJIeHHbIN TTOMCK TepeHoca CpefiCTB U CIocoboB
JlelCTBUS B MPO(eCCUOHA/IBHYIO CPeay;

yMeTh TIEPEHOCHUTb 3HAHWS B I103HABATE/IbHYI0 U IPAKTUUECKYI0 00/1acTH
JKU3He/esITe/IbHOCTY;

yMeTh UHTErPUPOBATh 3HAHUS 13 Pa3HbIX YueOHbBIX MPe/IMeTOB,;

BbIJBUTaTh HOBbIE WJieH, MpejjlaraTh OPUTWHA/bHbIE MOAXO0/Abl U peLIeHus,
CTaBUTb ITPOO/IEMBI U 33/1aUH, JOITyCKaIOIIe aTbTePHATUBHBIE PeIeHHS.

3) pabora c uadopmanueii:

OpPHEHTHPOBAThCS B PA3/IMUHBIX UCTOUHHMKAX UHGOPMaIUK (TeKcTe yuebHOro
1mocobusi, Hay4YHO-TIOIYJ/IAPHOW JIUTepaType, OWOJIOTMYEeCKUX CJOBapsix W
CTIIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHa/IU3HUPOBATH
MH(OpMaLMIO pa3/TMUHbIX BHU/IOB U (POPM TIpe/icTaB/IeHUs, KPUTUUECKH OLleHUBaTh
eé 0CTOBEPHOCTh U HEMIPOTUBOPEUHBOCTH;



dbopMyMpoBaTh 3anpoChkl ¥ MIPUMEHSITh Pa3/MuHble MeTO/bl TIPU MOWCKe U
otbope Oumosornueckoii WHbOPMAaLMK, He0OXOAMMON /I BHITIOJIHEHUS y4eOHbIX
3ajay;

nprobpeTaTh OMBIT HWCIOJIB30BaHUsS HWH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHM, COBEPIIIeHCTBOBAaTh Ky/bTYPy aKTUBHOI'O UCIO/b30BaHUS PA3/IMUHbIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMNTUMaibHyl0  (oOpMy  Tpe/CTaB/ieHus
6uosiornueckoit nHbopmaluy (CxeMbl, TpadUKy, AUarpaMMbl, TaOIULbI, PUCYHKHU U
ipyroe);

WCTIO/Tb30BaTh HAayuHbIM f3bIK B KadyecTBe CpeficTBa Ipu pabore ¢
buonoruueckoit uWHboOpMalvel: TPUMEHSITb XUMUUecKue, (usnueckue W
MaTeMaTHueCKrde 3HaKu U CUMBOJbI, (popmysibl, abOpeBUaTypy, HOMEHK/IATypy,
WCTIO/Tb30BaTh M Mpeobpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpeJCTBa
HarJisiJHOCTY;

B/a/leTb ~ HaBbIKAMU  pAclO3HaBaHWs W 3alliUThl  WH(OpMaLUy,
MH(POPMAaLIMOHHOM 6€30MacCHOCTH JINYHOCTH.

OBajieHNie yHUBePCa/IbHBIMA KOMMYHUKATUBHBIMU JeHCTBUAMM:

1) o0meHue:

OCYILIeCTB/ISITh KOMMYHHKALIUM BO BceX chepax )KU3HHU, aKTUBHO yUaCTBOBATh
B [[Majiore WM AUCKYCCHU TIO CYIIeCTBY oOCy»JaemMoil TeMbl (YMeHUe 3a/laBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KJEHUSI OTHOCUTE/BLHO BBITIOJHEHUsI TpejjiaraeMoi
33/lauM, YYUTbIBaThb MHTEPEChl U COr/IaCOBAHHOCTb MO3WLIMKA APYTMX y4aCTHUKOB
[IMajiora Wiv JUCKyCCUK);

pacrio3HaBaTh HeBepOa/ibHble Cpe/CTBa OOIeHUs, TIOHUMaTh 3HaueHue
COLIMA/IbHBIX 3HAKOB, TMPEeANOCHI/IOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYaLUM,
YMETb CMSIr4aTh KOH(IUKTBI U BECTU NePErOBOPbI;

B/a/leTh pa3/IMUHbIMU criocobaMy 0Ol1L[eHUs] ¥ B3aUMO/JIeHCTBUsI, TIOHUMATh
HaMepeHUs IPYTUX JIFOZiei, TPOsIB/ISITh YBaKUTe/TbHOe OTHOIlIeHHe K cOOeCeIHUKY
1 B KOppeKTHOM ¢opme hopMy/IMpOBaTh CBOU BO3payKeHUS;

pa3BEépHYTO W JIOTMUHO M3/araTb CBOK) TOYKY 3DEHMsI C KCI0/b30BaHHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHasl iesiTe/IbHOCTh:

MOHUMAaTh U UCIO/b30BaTh MpeuMyllleCTBa KOMaHAHONW U UHAWBUAYaTbHOU
paboThI MpH pertieHrr OMOI0THYecKOoi TTpo0ieMbl, 000CHOBLIBAaTH HEOOXOAUMOCTD
MpUMeHeHHs TPYNMNOBbIX (HOPM B3aUMO/IeHCTBUSI TIPY pellieHUH yueOHOM 3a/1aum;

BbIOMpaTh TeMaTUKy U METOJbl COBMECTHBIX [eHCTBUNM C YUYETOM OOIIUX
VMHTEPEeCOB U BO3MOYKHOCTEM Ka)KJ0ro usieHa KOJIJIeKTHUBa;

NPpUHUMAaTh  LleJid  COBMECTHOW  JesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJMHUPOBAaTh [IeWCTBUSI MO €€ [OCTWKEHUIO: COCTaB/SATh IIaH [IelCTBUH,



pacripefiesiith PO C Y4Y6TOM MHEHHN YYaCTHHUKOB, OOCYXAaThb pe3y/bTaThl
COBMECTHOM paboThI;

OLIeHMBAaTh KaueCTBO CBOEro BK/IaJia M KaXKA0ro yuaCTHUKA KOMaH/jbl B 001U
pe3y/bTarT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBbIe TIPOEKThbI, OLIeHUBaThb W/led C TIO3ULMA HOBU3HBI,
OpPUTI'MHA/IbHOCTH, TPAKTUYECKOW 3HAUMMOCTY;

OCYILIeCTB/ISITh TIO3UTUBHOE CTpaTernyeckoe T[iOBeZieHMe B Pa3IMYHBIX
CUTyaLUsIX, TIPOSIB/ISITb TBOPUYECTBO U BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

OBjajieHNie yHUBePCa/IbHBIMU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopraHu3anus:

WCMO/b30BaTh OMOOrMUecKre 3HaHUWs [/ BbIsIBJIEHUs TIpo0/ieM W UX
pellleHus B )KU3HEHHbIX U yUeOHBIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBe OWOJOTMYEeCKMX 3HAHUU 1iejieBble W CMBICTIOBbIE
YCTAaHOBKU B CBOUX [IeMCTBUSAX U TOCTYIKAaxX MO OTHOLIEHWIO K JKMBOW MPHUPO/IE,
CBOEMY 3/J0POBbBIO U 37I0POBbI0 OKPY>KAIOILIWX;

CaMOCTOSITeJIbHO OCYILeCTBJISITh [03HABaTeIbHYIO [1eATebHOCTh, BbISIB/ISITh
1po0/ieMbl, CTaBUTh M (HOPMYJIHMPOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBaTe/IbHOM
JesiTeNTIbHOCTU Y YKU3HEHHbIX CUTYaLUsX;

CaMOCTOSITeJTbHO COCTaB/ISITh T/IaH pellieHusi TPo6JieMbl ¢ YUETOM UMEIOIUXCS
pPecypcoB, COOCTBEHHBIX BO3MOKHOCTeM U MPeATIOUTeHHI;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

PaCIIMPSATh PaMKH yueOHOro Tipe/jMeTa Ha OCHOBe JIMUHBIX TIPe/[TIOUTeHH;

Jles1aTb 0CO3HaHHbIN BbIOOP, apryMeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTH 3a
pelileHue;

OlLlIeHHBAaTh TTPUOOPETEHHBIN OTTbIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHUIO IIIMPOKOW 3pyAWLIMK B
pa3HbIX 00/1aCTSIX 3HAHWM, TOCTOSIHHO TIOBBILLIATH CBOW O6Opa3oBaTenbHBIA U
KY/JbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaThb OL€EHKY HOBBIM CHTYyalusiM, BHOCHUTb KOPDEKTHBBI B [1eATe/bHOCTD,
OLIeHHBAaTh COOTBETCTBHUE Pe3y/bTaTOB LIeJIsIM;

B/a/leTb ~ HaBblKaMU  ITI03HABaTe/JbHOM  pedieKCMM  KaK  OCO3HaHUs
COBepIlIaeMbIX [IeUCTBUA U MbICUTENbHBIX MPOLECCOB, WX pe3yJbTaTOB U
OCHOBaHMM, WCIO/b30BaTh NMPUEMbI pedieKCUU /s OLleHKM CUTyalyd, Bbibopa
BEPHOI'0 pellieHus;

yMeTb OL|eHMBaThb PUCKM M CBOEBPEMEHHO NPHWHMMATh peLleHusi Mo MX
CHW)XEeHMUIO;

MPUHUMaTb MOTHBBI W aprymMeHTbl APYrMX TP aHa/lu3e pe3y/bTaToB
JesiTe/IbHOCTY;



3) npuHsTHE Celds U APYrHUX:

TIPUHUMATH Cebsl, TTOHUMasi CBOM He/IOCTaTKU U JOCTOMHCTBA;

NIPUHUMAaTb MOTHBBI W aprymMeHTbl JPYrMX TP aHalv3e pe3y/bTaToB
JesiTeNIbHOCTH;

TIpU3HaBaTh CBOE TIPABO Y MPABO JIPYTHX Ha OLINOKY;

pa3BUBaTh CMIOCOOHOCTH MOHWMAaTh MUP C TIO3ULIUU APYTOro YesioBeKa.

INIPEJIMETHDBIE PE3YJ/IBTATDI

[TpemMeTHBIe pe3y/sbTaThl OocBoeHusi TiporpamMMbl COO mo OGuonoruu Ha
6a30BOM ypOBHe BK/IHOYAIOT crielidduueckre Ajisi yuebHoro rpeamMeta «buonorusi»
HayuyHble 3HaHUs, YMEHHUSI U CTIOCOOBI JIeHCTBUM 110 OCBOEHUIO, UHTEpIIPeTaliuu U
1peoOpa30BaHUI0 3HAHWM, BU/IbI JeSITe/TbHOCTU T10 TIO/TyYeHHI0 HOBOTO 3HAHUS U
NIPUMEHEHHI0 3HAaHWM B PA3/MUHBIX yUueOHBIX CUTYyal[usiX, a TakKe B peaslbHbIX
JKU3HEHHBIX CHUTYalUsIX, CBSI3aHHBIX C Owuosiorveii. B mporpamme mnpeaMeTHbIe
pe3yJ/bTaThl MIPe/ICTaB/IeHbI 110 ToJaM 00yueHus!.

[TpemMeTHBIE pe3ynbTaThl OCBOeHUs yueOHoro mpeameta «buosorus» 6 10
K/1acce IO/DKHBI OTPaXkaThb:

cchopMHUPOBAHHOCTh 3HaHUM O MeCTe W POk OMOJIOTMM B CUCTEMe HayuHOTO
3HAHUS eCTeCTBEHHBIX HayK, B (POPMUPOBAaHUM COBPEMEHHOW eCTeCTBEHHO-HayYHOU
KapTWHBI MHPa ¥ HayYHOT0 MHUPOBO33pPEHMS, O BK/Ia/le POCCUHCKUX U 3apyDOeKHBIX
yuéHBIX-OMO/IOTOB B pa3BuTHe Ouonoruu, GyHKI[MOHAJBHOW T'PaMOTHOCTH
yesioBeKa Ji/1s1 pelleHus )KU3HEHHbIX 3a/]ay;

yMeHHe pacKpbiBaThb Cojfiep>kaHue OHOIOTMUYeCKUX TEePMHHOB U TIOHSTHIA:
YKU3Hb, KJIeTKa, OPraHu3M, MeTabo/113M (0OMeH BeITleCTB U ITpeBpalljeHre SHePIUH),
romMeoctas (camoperynsiiusi), ypOBHeBasi OpraHu3alusi JKHUBBIX CHUCTEM,
CaMOBOCIIpOM3Be/ieHre (PerpoAyKLus), HacaeCTBEHHOCTb, U3MeHUUBOCTb, POCT U
pa3BUTHE;

yMeHWe u3/aratb OwHosioruyeckue Teopun (K/IeTOUYHasi, XPOMOCOMHas,
MyTalldOHHasl, IIeHTpa/ibHas [oTMa MOJIeKYIspHOM Ouonorun), 3akonbl (T
Mengpensi, T. Moprana, H. V. BaBuioBa) u yueHus (0 LleHTpax MHOroo6pasus u
TIPOUCXOXK/|eHUs KY/IbTYPHbIX pacTeHui H. V1. BaBuioBa), onpesie/iiTh rpaHULIbl UX
TIPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMeHUe B/IaJileTh MeTO/laM{ Hay4YHOTO T03HaHUs B Ouonoruu: HabsoeHre U
OMMCaHWe >XMBBIX CUCTEM, TIPOLIECCOB W SIBJIEHWW, OpraHU3alys U TPOBeJeHUe
OMOI0rMYeCKOT0 IKCIIEPUMEHTA, BbIJ[BU)KEeHHE TUIIOTe3bl, BhISIB/IEHUE 3aBUCHMOCTH
MEXIy WCCAeyeMbIMA BeUUMHAMH, OObBSICHEHUEe TIONyUeHHBIX pe3y/bTaToB,
VICTIO/Tb30BAaHHBIX HAYUYHBIX MMOHATUM, TEOPHUW U 3aKOHOB, YMEHHE Jie/laThb BbIBO/bI
Ha OCHOBaHWUM MOJIyYEHHBIX Pe3yJIbTaToB;



yMeHUe BbIJIeJIATh CyIleCTBeHHbIe TIPU3HAKK BHUPYCOB, KJIE€TOK MPOKAPHOT U
9YKapUOT, OJHOKJIETOYHbIX U MHOTOK/IETOYHbIX OpraHu3MOB, OCOOEHHOCTH
npoLeccoB: oOMeHa BellleCTB W TpeBpallleHusi SHepruu B KjeTKe, (POTOCUHTe3a,
TUIACTUUECKOTO U HSHepreTryeckoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio03a,
OTLJIO/IOTBOPEHUS], Pa3MHOXKEHHs, WHAWBHUAYaJbHOTO Ppa3BUTHS  OpraHM3Ma
(oHTOr€HE3);

yMeHUe TPUMEHSITh TOoJyueHHble 3HaHUS /il 00bsiCHeHUs 6GMOI0ruuecKux
TIPOLIECCOB U SIBJIEHUWHM, [I/Is1 TIDUHATHS TIPaKTUUYeCKUX pellleHui B MOBCeIHEeBHOU
KU3HU C 1enblo obecriedueHuss 0e30TaCHOCTH CBOEro 3/I0POBbsS U 3[J0POBBS
OKPY>KaIOILIMX JTt0/ield, COB/Tr0ieHrsT HOpM TPaMOTHOTO TTOBeZIeHUs B OKPY KaroIiieit
MIPUPOJIHOM cpejle, TOHMMaHWe HeoOXOJUMOCTH WCIOIb30BaHUS [JOCTHIKEHUM
COBpeMeHHOW  Ouonorud ¥ OMOTEXHOJIOTHMM  [jis  PAaLMOHAIBHOTO
TIPUPO/IOTIOTH30BaHMS;

yMeHWe pelllaThb 3/eMeHTapHble TeHeTHUeCKWe 3aJaud Ha MOHO- U
AUrubpuiHOe CKpelljMBaHWe, CLelJIeHHOe Hac/e/JoBaHue, COCTaB/sTh CXeMbl
MOHOTHOPUHOTO CKpeIIUBaHUs [jisl TIpe/iCKa3aHusi Hacjell0BaHUs TPU3HAKOB Y
OpraHK3MOB;

yMeHHe BBITOJHATL JIabopaTOpHble W TIPAaKTHUecKHe paboThl, COOMIOAATH
TipaBu/Ia nMpy paboTe ¢ yueOHBIM 1 1abopaTOPHBIM 000pYyIO0BaHUEM;

yMeHue KPUTUUeCKU OIleHMBaTb U HWHTepHpeTUpOBaTh UH(POpPMALIUIO
OMOMOTUUeCKOTO CO/IeP)KaHUs, BK/IOUAIOIYy0 TICeBJOHAayYHble 3HaHUS U3
Pa3IMYHBIX UCTOYHUKOB (Cpe/ICTBa MacCOBOM MH(OPMAIMU, HayUHO-TIOMY/IsIPHbIE
MaTepuasbl), STHUYeCKHe acreKTbl COBPEMEHHBbIX HCC/Ie/JoBaHuM B Ouosorumy,
Me/IiI[He, OMOTeXHOJIOTUH;

yMeHUe CO03[jaBaTh COOCTBeHHbIe IMMCbMEHHbIe U YCTHBIE COOOIIeHus,
0000111as8 61o/TIorMUecKyr0 MHGOPMAIMI0 U3 HECKOIBKUX HCTOYHHUKOB, T'PAMOTHO
MCTI0/Tb30BaTh MOHATUIHBIN arimapat OU0I0ruHn.

[TpemMeTHBIE pe3ynbTaThl OCBOeHUs yueOHoro mpeameta «buosorus» 6 11
K/1acce JI0JDKHBI OTPaXKaTh:

chopMUPOBAHHOCTh 3HAaHWUN O MeCTe W PO/ OMOJIOTMM B CUCTEMe HayUHOTO
3HAHUS eCTEeCTBEHHBIX HayK, B ()OPMHUPOBAaHUM COBPEMEHHOW eCTeCTBEHHO-HayYHOU
KapTUHBI MUPa U HAYYHOTO MUPOBO33pPeHUs], O BKJIaZle POCCUNCKUX U 3apyOexHbIX
yuéHBIX-OMO/IOTOB B pa3BuTHe Ouonoruu, GyHKI[MOHAJBHOW T'PaMOTHOCTH
YeJiOBeKa /IJisl pellieHusl )KM3HeHHbIX 3a/]ay;

yMeHUe PacKpbIBaTh CofiepyKaHue 010/I0THYecKuX TePMUHOB U TIOHSATUHN: BUJ,
MOMy/ISILUs, TeHO(OH[, S5BOJIOLMS, ABWKYILIWe CUibl ((aKTopbl) 3SBOJIOLMY,
TIPUCIIOCOOIEHHOCTh OPTraHM3MOB, BUI000pa30BaHue, 3KOJIOTUYeCKHe (HaKTOpHI,
9KOCHUCTeMa, TIPOAYLIeHTbl, KOHCYMEHTbl, peAyLeHTbl, L[elh [HUTaHus,
9KO0JIOTMuUecKasi TupamMua, buoreoreHo3, brocdepa;



yMeHUWe u3/iaraTh Ouonornueckre Teopud (3BOJIIOLMOHHAs Teopus Y.
[lapBuHa, CUHTeTUUYeCKasi TeOopusl SBOJIIOLMM), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoppiiieBoro cxogctea K. M. Bspa, uepejoBaHus T/laBHBIX HaripaB/ieHUM U
nyTteid 3Bomoru A. H. CeepiioBa, yueHusi o 6uocdhepe B. V. BepHazckoro),
orpeJensiTh TPaHULbI UX TIPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

yMeHMe B/Ia/leTh MeTO/laM/d HayYHOT'O M03HaHWs B 6uosioruu: HabsoieHre u
OMNMCaHWe >XUBBIX CUCTEM, TIPOLIECCOB W SIBJIEHWW, OpraHu3alidsi U TpOBejleHUe
OMOIOrMUeCKOT0 IKCIIepUMEHTA, BbIIBU)KEHHE TUTIOTe3bl, BBISB/IEHHE 3aBUCIMOCTH
MEXIy WCCAeyeMbIMA BeIUUMHAMH, OObBSICHeHUEe TIOMyueHHBIX pe3y/bTaToB,
VICII0J/Ib30BaHHBIX HayUHbIX MOHSITHM, TEOPUN U 3aKOHOB, YMeHUe [ieflaTh BbIBO/IbI
Ha OCHOBAHUM MOJIyYeHHBIX pe3y/bTaToB;

yMeHUe BbIeNSTh CYIIeCTBeHHble ITIPU3HAKKA CTPOEHUs OMOIOruYecKuX
00BEKTOB: BWJOB, TOMYJIALMNA, TIPOAYLIEHTOB, KOHCYMEHTOB, peJyLIeHTOB,
OUOreo1|eHO30B W  JKOCHUCTEM, OCOOEHHOCTH TIPOLIeCCOB: HaC/e[CTBeHHOU
WM3MEeHUMBOCTH, eCTeCTBeHHOTO 0TOOopa, BHJ000pa30BaHUsl, MPUCITOCOO/IEHHOCTH
OpraHM3MOB, [EeUCTBUS 5KOJOTUUECKHMX (PAKTOPOB Ha OpraHu3Mbl, [epeHoca
Bell[eCTB W TOTOKA SHEPrud B 5KOCHUCTEMax, aHTPOMOreHHbIX W3MeHeHUM B
9KOCHUCTeMax CBOell MeCTHOCTH, KPYroBOpDOTa BeIeCTB W OHOTeoXUMHUYeCKUX
I[UKJ/IOB B Ouocdepe;

yMeHUe TPUMEHSTh T0JyueHHble 3HaHWS /i1 00BsSCHEHUS OMOIOrHYecKuX
TIPOL[eCCOB W SIBJIEHWH, /ISl TIDUHSTHS MPAKTUUEeCKUX pellieHur B IMOBCeJHEBHOM
KU3HU C Lenblo obecrieueHus 0e30MaCHOCTH CBOEro 3/I0pPOBbsi U 3[J0POBbBS
OKPY>KaoILIMX JTto/ield, COO/II0jeH!s HOpM IPaMOTHOT'O TTOBeZIeHUs B OKPY Karoleit
TIPUPOJHOM Cpejle, TOHMMaHWe HeO0OXOJUMOCTH WCIOIb30BaHUS [JOCTYKEHUH
COBpeMeHHOW OMOJIOTHH [I/Is1 palliOHA/TLHOTO PUPOZ0TI0/Ib30BaAHNS;

yMeHMe pelllaTh 37ieMeHTapHble OHO0J/IoTHYecKre 3a/lauk, COCTaBJISITh CXEMbI
riepeHoca BellleCTB U S9HEPTUU B IKOCHCTeMax (Lielu MUTaHus);

yMeHUe BBITOIHATL J1abopaTOpHBbIe W TIpaKTHUeCKWe paboThl, CoOM0AaTh
TIpaBu/Ia py paboTe ¢ yueOHBIM 1 1aOOPaTOPHLIM 000PYAOBAHHUEM;

yMeHue KDUTUUeCKW OLleHMBaTb W HWHTepPNpeTUpPOBaTh UH(POPMALIUIO
OMOIOTHYECKOTO  COJIepP)KaHUsl, BK/IIOUAOIIYI0 TICEeB/[OHAyUHble 3HAHUS U3
pa3/IMUHbIX UCTOUHUKOB (CpefCTBa MacCOBOW WUH(OPMAalMH, HayYHO-MOIY/ISIPHbIE
MaTepuanbl), = pacCMaTpuBaTh  T/o0albHble  JKOJIOTUYECKHEe  TPOOIeMbl
COBpeMeHHOCTH, (POPMHUPOBATh M0 OTHOIIIEHUIO K HUM COOCTBEHHYO TIO3ULIUIO;

yMeHHe CO03/jlaBaTb COOCTBeHHbIe TIMCbMEHHble W YCTHBbIEe COOOIIeHMs,
0006111051 610/IOTHYECKYI0 WH(OPMAIMIO U3 HEeCKOJBKHUX WCTOUYHHUKOB, TPAMOTHO
WCTI0/Th30BaTh TIOHATHUHHBIN arirapaT OMOIOTvH.



TEMATHNYECKOE IVNTAHNPOBAHUE
10 K/TACC

Ne

HaumenoBaHue Pa3Ae/ji0B 1 TeEM

Ko/simyecTBO uacos

KoHTpo/bHEIE

IIpakTHyecKue

OneKTpoHHbIe (H(POBHIE)

n/n NporpamMMsbI Bcero o0pa3oBaTe/bHbIE PeCypChl
paboThI padoThI
1 Buonorus kak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBble cruCTeMbl U UX OpraHu3anus 1 https://m.edsoo.ri/L7ZK105N9Q
3 XHMMUUECKHUM COCTaB U CTPOeHUEe KIeTK! 8 1 https://m.edsoo.ru/A614J7H5H
4 JKusHeiesITeTIbHOCTD KJIETKU 6 https://m.edsoo.ru/W4T1H4X1L
Pa3mMHOXeHHe ¥ UHIMBUIyalbHOE
5 fHBIY 5 1 https://m.edsoo.ru/BIM3D1Q40
pa3BUTHE OPraHU3MOB
HacnencTtBeHHOCTE U U3MEHUMBOCTD
6 A 8 1.5 https://m.edsoo.ru/K4Q4P37Z3Y
OpraHu3MOB
Cenexuust opraHu3MoB. OCHOBBI
7 B P 3 https://m.edsoo.ru/G8F5Q0R3K
OroTeXHOMOTHUN
8 PesepBHoe Bpems 1 https://m.edsoo.ru/D40108L0S
OBLIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOI'PAMME



https://m.edsoo.ru/D4O1O8L0S
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/I1A1Z8R9E

11 K/TACC

KonnuyecTBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM dnekrpoHHbIe (udpoBbIe)
Ne n/nn Kontposbabie | IIpakTHueckue
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
paboThI paboThI
1 OBO/MIOIMOHHAST OMOIOTUsST 9 1 https://m.edsoo.ru/R6GOTOB2H
Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha
2 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A
3emie
3 Opranu3mbl U OKpYy»Karoljas cpeia 5 1 https://m.edsoo.ru/QOF7W3Q4C
Coo011jecTBa 1 9K0I0ruyeckKue
4 i 9 https://m.edso00.ru/Z3D9Q3V0S
CUCTEeMBbI
5 PesepBHoe Bpems 2 https://m.edsoo.ru/POD3V1J6C
OBLIEE KOJIMYECTBO YACOB I10 34 0 5

I[TPOI'PAMME



https://m.edsoo.ru/P0D3V1J6C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/R6G0T0B2H




ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonnyecTBo uacos
No Jara J/eKTpoHHbIe U poBbIe
Tema ypoka KouTtposibHablie | IIpakTHueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/bHBIE PeCypChI
padoThI padoThI
1 buonorus B cucteMme Hayk 1 https://m.edsoo.ri/L3N5X6G2Y
MeTo/ b1 MO3HAHUS XKUBOU
nipupogel. [IpakTueckas
pabora Ne 1 «Vcrosnb30BaHMe
2 1 0.5 https://m.edso00.ru/J3G9X4D7E
Pas/IMYHbIX METO/IOB IIPU
M3yYeHUH OMOIOrMUYeCcKuX
00BEKTOB»
Bbuosoruueckue cucTeMbl,
3 1 https://m.edsoo.ru/P6ABW5C2X
TMPOLIeCChI U UX U3yUYeHHe
XVMHYeCKui COCTaB KIeTKH.
4 1 https://m.edsoo.ru/HIK8A6CIOF
Bopa v MuHepasibHbIe COMU
benku. CocrtaB 1 cTpoeHue
5 P 1 https://m.edso00.ru/Q6J215K1J
benkoB
depmeHTHI — OHOIOTHYECKHEe
KaTtasmm3aropsl. JlabopaTtopHast
abota Ne 1 «/3yueHue
6 P Uy 1 0.5 https://m.edsoo.ru/P8Q204TOF
KaTaJUTUUeCKON aKTUBHOCTH
(epmeHTOB (Ha rpumepe
aMu/ia3bl WIK KaTaiasbl)»
YrneBoapl. JIUmy bl 1 https://m.edso0o.ru/Q8Y8G5J1B
HyxkneuHossle Kuciaotsl. AT® 1 https://m.edsoo.ru/M1Q8NOY5C
9 Victopust U MeTO/ibl U3yUYeHUsI 1 https://m.edsoo.ru/AOPOE1L6Q



https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/L3N5X6G2Y

KneTku. KnetouHasa Teopust

10

KneTka Kak 11e/10CcTHasi XKHBast
cucremMa

https://m.edsoo.ru/I8B9Y9Z 1N

11

CtpoeHue 5yKapuoTHYeCKOH
KeTkd. JlaboparopHasi paboTa
Ne 2 «/3yuyeHue cTpoeHus
KJIETOK paCTeHUH, )KUBOTHBIX,
rpubOB 1 OaKTepwHii TIOf
MHKPOCKOIIOM Ha FOTOBBIX
MUKpoOIpernaparax U ux
ornvcaHye»

0.5

https://m.edsoo.ru/USC3M3A10

12

OOMeH BeILecTB UIH
MeTabomu3M

https://m.edsoo.ru/W3W7F8M9B

13

dorocunTe3. XeMOCHHTe3

https://m.edsoo.ru/E1Z2R009B

14

OHepreTUUecKuii 0OMeH

https://m.edsoo.ru/H3D3Y6VOH

15

JKy3HEHHBIN LUK/ K/IeTKH.
[enenuve Kietku. MuTos.
JlaboparopHasi pabota Ne 3
«HabstozeHve murosa B
K/IeTKaX KOHYMKa KopellKa
JIyKa Ha FOTOBBIX
MUKpOTIperiapaTax»

0.5

https://m.edsoo.ru/E0X7D6P5C

16

BbuocunTe3 Genka. Peakius
MAaTPUYHOI'0 CUHTEe3a

https://m.edsoo.ru/E3R813D8J

17

TpaHcasuys — 6uocuHTe3
Oenka

https://m.edsoo.rt/ESTONSW9H

18

HekneTouHble (pOPMbI )KU3HU
— BUPYChI

https://m.edsoo.ru/J3B9G7A8B



https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/I8B9Y9Z1N

19

@dopMbI pa3MHOXKeHHsI
OpraHu3MOB

https://m.edsoo.ru/P7EQ0V8VOS

20

Meiios

https://m.edsoo.ru/VOS8G3A6W

21

O6pa3oBaHue 1 pa3BUTHe
TIOJIOBBIX KJIETOK.
OruiogoTBOpEHYE.
JlabopatopHasi pabota Ne 4
«/3yueHue CTPOEHHUS MOJIOBBIX
K/IETOK Ha TOTOBBIX
MUKpOTIpernapaTax»

0.5

https://m.edsoo.ru/B5G7Q9N3B

22

WNupvuBuyanbHOe pa3BUTHe
OpraHusMoB

https://m.edsoo.ru/A8S8WIEF2F

23

['eHeTriKa — Hayka 0
HaC/1e[JCTBEHHOCTH U
V3MEeHUUBOCTH

https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTH
HacJieloBaHUsI TPU3HAKOB.
MoHorubpHIHOe CKpeIiBaHue

https://m.eds00.ru/X0T3G9D4X

25

OurubpusHoe CKpelBaHue.
3aKOH He3aBHCHUMOT0
Hac/ieloBaHUsI TIPU3HAKOB

https://m.edsoo.ru/USM0QO0T6M

26

CreruieHHOe Hacjle[JOBaHHe
npu3HaKoB. JIabopaTopHas
pabota Ne 5 «/3yueHue
pe3yJIbTaTOB MOHOTMOPUAHOTO
Y JUTMOPUHOTO CKPeLBaHUs
y Ap030(uIIbl Ha TOTOBBIX
MUKpOTIperiapaTax»

0.5

https://m.edsoo.ru/B3F9A3Y 7K



https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/P7E0V8V0S

27

['eneTnka mosia. HacinegoBanue
TPH3HAKOB, CLIETIJIEHHBIX C
[10JIOM

https://m.edsoo.ru/F6T4C9V1Z

28

N3MeHUYHBOCTb.
HenacnencreeHnas
M3MeHUHBOCTb. JlabopaTopHasi
pabora Ne 6. M3yueHue
MOAU(HUKALIMOHHOM
W3MEeHUMBOCTH, MTOCTPOEHUE
BapUaLIMOHHOTO Psifia U
BapUalLIMOHHOMN KPHUBOI»

0.5

https://m.edsoo.ru/SOL0X1U5X

29

HacnencreenHast
M3MeHUMBOCTb. JlabopaTopHasi
pabota Ne 7. «AHamu3 MyTalyi
y Ap030(UsIbl Ha TOTOBBIX
MUKpOTperiapaTax»

0.5

https://m.eds00.ru/X008Q8M6C

30

I'eneTunka uesoBeka

https://m.edsoo.ru/K9JOM1Y4N

31

Pe3sepBHbIil ypok. O60061IeHHEe
o teMe «HacsiencTBeHHOCTh U
HU3MEHUYMBOCTb OPraHU3MOB»

https://m.edsoo.ru/H2D5H9X4W

32

Cenekuysi KaKk HaykKa U poLiecc

https://m.edsoo.ru/W9F9POH3Y

33

MeTobl U OOCTUKEHHs
ceneKlUY pacTeHul 1
JKUBOTHBIX

https://m.edsoo.ru/D2L0Y6L3S

34

buoTtexHomorusa Kak OoTpaciib
IMPpON3BOACTBA

https://m.edsoo.ru/Y9Q2W2U4V

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

34



https://m.edsoo.ru/Y9Q2W2U4V
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/F6T4C9V1Z

11 K/TACC

Ne
n/n

Tema ypoka

Ko/smmuecTBO uacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHYeckue
PaboTHI

Jara
HU3y4YeHus

J/1IeKTpOHHBbIe H(pPOBbIe
oOpa3oBarTe/bHbIE PeCypChI

OBOJTIOLUS U METO/TbI eé
W3y4eHUust

https://m.edsoo.ru/T1A2H004W

Wcropust pa3Butus
Tipe/icTaB/ieHnid 00 SBOJTIOLIUN

https://m.edsoo.ru/K4X7N1R3K

MuKpO3BOMOLMS

https://m.edsoo.ru/D2UGE3B0Y

[ToryiAIus Kak 3/1ieMeHTapHast
e/IMHUILIA BUZIA U SBOJTIOLIUH.
JlaboparopHast pabota Ne 1
«CpaBHeHHe BH/IOB 110
MOpP}OIOTHUECKOMY
KPUTEPHUIO»

0.5

https://m.edsoo.ru/O9U2M5L5H

JBUXyIe CUJIb
(a/1eMeHTapHbIe (PaKTOPbI)
5BOJIIOLIUU

https://m.edsoo.ru/R9B8I6ASL

EcrtecTBeHHbIN 0TOOpP U €ro
¢bopmbl

https://m.edsoo.ru/H2R2B9K4P

PesysibTathl 3BO/IIOLUK:
TIPUCTIOCOB/IEHHOCTD
OpraHH3MOB U
BH/I000pa3oBaHue.
JlabopaTopHast pabora Ne 2
«Onucanue
TIPUCIIOCOO/IEHHOCTH

0.5

https://m.edsoo.ru/X2U8Z1K4N



https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/T1A2H0O4W

opraHusma u eé
OTHOCUTE/IbHOI'O Xapakrepa»

Hanp dBJIEHHUSA U ITYTHU

yesioBeKa

8 https://m.edsoo.ru/N3B0OG3K9D
MaKpO3BOJTIOL[UA

9 HeobpaTtumocTh 3BOJIOIUN https://m.edsoo.ru/Z7H7Q5R9J
Wctopusd xxusHu Ha 3emiie U

10 .. https://m.edsoo.ru/K2G8W17Z2W
MeTOZbI €8 U3yuyeHust
T'uroTe3nl IIPOUCXO0XKAEHUS

11 P A https://m.edsoo.ru/U604K7W7W
>KU3HU Ha 3emJie
Pa3BuTHe >k13HU Ha 3eMiie 110

12 https://m.edsoo.ru/K3B9QOH4U
3paM U Mepuojiam
OCHOBHBIe 3Tarbl 3BOJIOLAU
pPacTUTENBHOTO U )KUBOTHOT'O
mupa. ITpaktuueckas pabora Ne

13 P P P ° 0.5 https://m.edsoo.ru/Q6E3C3W7X
1 «/3yuyeHHe UCKOTIaeMbIX
OCTaTKOB PacTeHUH U
JKUBOTHBIX B KOJUTEKLIUSIX»
CoBpeMeHHasl CUCTeMa

14 P https://m.edsoo.ru/G5T0A6U0G
OpraHMYecKoro Mupa
ODBOJIIOLIAS UeJI0OBeKa

15 H https://m.edsoo.ru/M2G5Q6F5N
(anTpOMOreHe3)

BIDKYIIIME CUIbI ((haKTOPBI

16 A Y (@ pe1) https://m.edsoo.ru/P1H5B7N2Y
aHTpOMOreHe3a
OCHOBHBIe CTaUH 3BOJIIOLUU

17 A H https://m.edsoo0.ru/D2J2T6Z0L
yeJIoBeKa
YesioBeueckue pacsl U

18 TIPUPOJHbBIe afarTaluu https://m.edsoo.ru/Y6J6T6R3P



https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/N3B0G3K9D

19

Pe3epBHbIil ypok. O600IIeHNE
1o TeMe «BO3HUKHOBeHUe U
pa3BUTHE KU3HU Ha 3eMiie»

https://m.edsoo.ru/Z8H8D6M8B

20

OKOJI0rMsl KaK HaykKa

https://m.edsoo.ru/W2W7M178Y

21

Cpefbl 0O0UTaHUSA U
5KO0JI0rTMuecKue (pakTopel

https://m.edsoo.ru/A5Q478V1L

22

AbuoTtuueckre (aKTOpHI.
Jlaboparopnasi pabota Ne 3.
«Mopdonoruueckue
0Cc0OEHHOCTH paCTeHuH 13
Pa3HBIX MECT OOUTaHUS».
JlabopaTopHast pabota Ne 4.
«BusiHUe cBeTa Ha pOCT U
pa3BUTHeE YePEHKOB KOJIeyca»

0.5

https://m.edsoo.ru/F5M21.3R8S

23

buoTtuueckue hakTopbl

https://m.edsoo.ru/Q9Z3R2Y0Z

24

JK0JIOTUYeCKue
XapaKTepUCTUKU MOMYJISILUH.
[TpakTrueckast pabora Ne 2
«IToACUéT NI0THOCTHU
MOMYJISILIMKA pa3HbIX BU/OB
pacTeHu»

0.5

https://m.edsoo.ru/H5J8R3N9P

25

Coob1iecTBa OpraHu3MOB —
OMoLIeHO3

https://m.edsoo.ru/Z6J8HOG8B

26

ODKOJIOTUYeCKHUe CUCTEMBI
(sKOoCHCTEMBI)

https://m.edsoo.ru/L4F7FOR2W

27

OcHOBHBIe MOKa3arenu
3KOCUCTeMBbI. DKOJIOTUYeCcKHe
nvpamu/pl. CBoKCTBa

https://m.edsoo0.ru/G3M3T9D20



https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/Z8H8D6M8B

3KOCHCTEeM. C}/'KLIECCI/IH

28 [IprpopHbIe 5KOCHUCTEMBI 1 https://m.edsoo.ru/X9K1X9S61

29 AHTpOIOreHHble 3KOCUCTEMBbI 1 https://m.edsoo.ru/PSD2A0F8T
Buocdepa — rinobanbHas

30 Gbep 1 https://m.edsoo.ru/M601B3B6R
9KOoCHCTeMa 3eMJ/In
3aKOHOMEepHOCTHU

31 P 1 https://m.edsoo.ru/G3X3B7G9A
CylecTBoBaHUS O6HoChepsI
YesioBeuecTBO B brochepe

32 bep 1 https://m.edsoo.ru/N2Q8H4U71
3eMu
CocyllecTBOBaHHe IPUPOIBI U

33 ym PHPOA 1 https://m.edsoo0.ru/Y8Q8X900G
ye/I0BeyeCTBa
PesepBHbIii ypok. O6001eHIE

34 tembl «Coo0ImiecTBa 1 1 https://m.edsoo.rt/EEM1R5V2D
3KOJIOTMUeCKUe CUCTEeMbI»

OBIIIEE KOJIMYECTBO YACOB I10 34 5

I[TPOI'PAMME



https://m.edsoo.ru/E6M1R5V2D
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/X9K1X9S6I




IIPOBEPSAEMBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOMH OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

ITpoBepsiemble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM
o0pa3oBaTe/JIbHOM MPOrpaMMbI CpeJHero 001ero 06pa3oBaHusi

ChopMHpPOBaHHOCTb 3HAHUK O MeCTe W POM OMOJIOTMH B CHCTEMeE
HayuyHOTO 3HAHWS eCTeCTBeHHbIX HaykK, B (opMHpOBaHUU
COBPEMEHHOW eCTeCTBeHHO-HAYYHOM KapTHMHBI MUpa U HAY4YHOTO
MHUPOBO33peHUsI; O BK/IaJle POCCUUCKUX U 3apyDOeXHbIX Yu€HbIX-
OuosioroB B pa3BuTHe OWMOJIOTHH; (YHKIMOHAIBHONW T'PaMOTHOCTH

yesioBeKa /1A pelieHrs )KU3HEHHBIX 3ad4

YMeHWe pacKpbIBaTh COjiep)KaHHe OWOIOrMuecKUX TEePMUHOB U
TIOHATHUI: >KU3Hb, K/IeTKa, OpraHnu3M; MeTabo/m3M (0OMeH BelliecTB U
rpeBpalljeHre SHeprvu), romeoctas (camoperysisiliysi), YpOBHeBas
OpraHu3alus KUBBIX CHCTeM, CaMOBOCIIPOM3Be/ieHre (PerpoAyKLIvs),

HaC/1e JCTBEHHOCTb, U3ME€HUYHNBOCTb, POCT U pa3BUTHE

YMeHue  u3naraTh buonornueckve  Teopuu  (KJIeTOUHas,
XPOMOCOMHasi, MyTalMoHHasi), 3akoHbl (I'. Menzensi, T. MopraHa,
H.MA. BapwioBa) u yueHuss (0 IieHTpaXx MHOroo0pasusi W
TPOMCXOXAEeHNUs  Ky/JbTypHbIX  pactennd H.M.  Basunosa),

onpenesAaTb 'paHULbI UX TIDPUMEHHUMOCTHU K >)KMUBBIM CUCTEMdM

YMeHue BaZieTb METOJlaMH HAy4yHOTO TI03HAaHWsA B OWOJIOTHUH
(HabsroZleHre M OTIMCAHUE >KUBBIX CHCTEM, TIPOL[ECCOB U SIBJIEHUM;
opraHusalsi W TpoBeJileHHe OUOJIOTUYEeCKOTO SKCIIepUMeHTa,
BbIJBIJKEHHWE  TUIIOTe3bl;  BbISIBJIEHWE  3aBUCHMOCTH  MEXIY
rccreyeMbIMU BeJIMUMHAMH, 00BsICHEHHE T0JTyYeHHBIX
pe3y/bTaTOB, MCIOJ/Ib30BaHHBIX HAYUYHBbIX TIOHATUM, TEOpUH U
3aKOHOB; yMeHHWe [efaThb BBbIBOJbl HAa OCHOBAaHUMU TOTYUYEHHBIX

pe3y/bTaToB)

10 KITACC

Kopg,
MpoBepsieMoro
pe3y/bTara

1

2

3

4

5

YMmeHue BblJeNATh CyILleCTBEHHble TPU3HAaKU BUPYCOB, KJIETOK
NIPOKapUOT U 3YKapHOT, OJHOK/IEeTOUHbIX U MHOIOK/IeTOYHBIX
OpraHusMoB; 0COOEHHOCTH TIpoljecCOB oOMeHa BelLeCTB WU
TpeBpallleHUs] SHepruy B KieTKe, ()OTOCHHTe3a, I/1aCTUYeCKOro U
SHepreTMyeckoro oOMeHa, XeMOCHHTe3a, MMTO3a, Melo3a,

OIUVIOAOTBOPEHUSA, PA3MHOXE€HHUsA, HWHAWBHUAYAJIBHOI'O0 PpPAa3BUTUA




opraHu3ma (OHTOreHe3)

YMeHue MPpUMEHATL  TIOJIYUYE€HHbIE 3HAHUA  OJId 00BsICHeHUsS

OMOIOrMUeCKUX MPOLIECCOB U SIBJIEHUH, /11 TTPUHSITHS TTPAKTHUeCKUX
pellieHW{i B TIOBCEAHEBHOW JKW3HU B 1ensax obecrieueHUs
0e30MacHOCTH CBOETO 37I0POBbSI U 3/I0POBbSI OKPY KAIOIIWX JIFOZEH,
cobmofieHdst HOPM T'DAMOTHOrO TIOBeJIeHHSI B  OKpY’Kalolleu
MIPUPOJHON Cpejie; TIOHUMaHWe HeoOXOAUMOCTH HCTOb30BaHUS
JIOCTKEHUM COBpPEMEHHOM OuojioruM u  OUOTeXHOJIOTHUH /1S

PaLMOHA/TBHOTO MTPUPO/IOTI0/Ib30BAHUS

YMeHHe pelliaTh 3/IeMEeHTapHble TeHeTUUYeCKHe 3aJiaud Ha MOHO- U
IUruOpUHOe CKpeIIVBaHKe, CLeN/IeHHOe Hac/leIoBaHHe; COCTAB/ISATh
CXeMbl ~ MOHOTHOPH/IHOTO

CKpelMBaHWA [/s1  TIpe/iCKa3aHUs

HacJe/J0BaHUsI PU3HAKOB Y OPraHMW3MOB

YMeHHWe BBITIONHATH J1abOpaTOpHbIe W TPAKTUUYeCKHe paboThI,
cobmoaTh MpaBwia Tipd pabore ¢ yueOHbIM U J1abOpaTOPHBIM

obopyzoBaHreM

YMmeHue KPUTHUUYECKU OLIEHMBATL U UHTEPIIPETUPDOBATDH I/IHCl)OpMaL[I/I}O

OMOIOTMYeCKOro  COJiep)KaHWs, BK/IIOUAIOL[YI0 TICeB/OHAYYHbIe
3HaHUSl W3 pasIMuYHbIX WCTOUHUKOB (CMU, HayuyHO-TIOMy/sIpHBIE
MaTepuasbl); 3TUUECKHe acreKTbl COBPEMEHHBIX HCC/Ie[lOBaHUM B

61/IOJIOFI/II/I, MeJHuliHe, OMOTeXHOJIOTUH

10

YMeHue co3/iaBaTh COOCTBEHHbIE TUCHMEHHbBIE U YCTHBIE COOOIIeHMS,
006006111as1 6ro0rMUecKyro HHGHOPMALUIO U3 HECKOJTBKUX UCTOUHUKOB,

r'PaMOTHO HUCIIOJ/Ib30BdThb TOHSATUIHBINA dIirapar ouosioruu

11 KJTACC

Kop
npoBepsieMoro
pe3y/ibTarTa

ITpoBepsiemMble NpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHEero 001ero 00pa3oBaHus

C(i)OPMI/IpOBaHHOCTb 3HAaHMII 0 MecTe U pojin 0MO/IOTMU B CHUCTEMe

HayyHOTO 3HaHWSl eCTeCTBeHHbIX HayK, B (HOpMHUpPOBaHUHU
COBPEMEHHOM eCTeCTBEHHO-HayuUHOW KapTWHbI MHpa W HayuyHOIO
MHUPOBO33DeHUs]; O BK/a/le POCCHHMCKUX WM 3apyOeXHBIX YU€HbIX-
OuosioroB B pa3BuTHe OWOIOTHH; (YHKIMOHAIBHONW T'PAaMOTHOCTH

yeJjioBeKa /1A pelieHrs )KU3HEHHBIX 3ad4

YMmeHue PACKPBIBATL COJep>KaHKre OMOIOrMUeCKUX TEPMHWHOB U




TIOHSATHUI: BUJ, TIOMYJ/ISILIUS, TeHOQOH/, BOJIOLUS, ABMKYILHE CUJIbI
(dakTopnr) 9BOJTFOLIHY, TIPUCTIOCOO/IEHHOCTD OpraHu3MOB,
BUZiooOpa3oBaHue,  JKoJorHUecKde  (aKTOpbl,  JKOCHUCTEMa,
MPOAYLIEHTbI,  KOHCYMEHTbI,  peAYIeHTbl, LeMd  [UTaHWUs,

9KOJIOTMUeCKasi MMpaMu/a, broreoreHo3, 6uochepa

YMeHue u3naratb OMoI0OrMuecKre Teopun (3BOJIOLIMOHHAs Teopusi U.
llapBrHa, CHUHTeTHMYeCcKass TeOpHUs  3SBOJIIOLIMH), 3aKOHBl U
3aKOHOMEepHOCTH (3apo/pliiieBoro cxojactBa K.M. bapa, uepenoBanus
[JIaBHBIX Harpas/ieHUd U nyteit s3Bosouny A.H. CeBeplLioBa, yueHUs
o Ouoctdepe B.JM. BepHajckoro), omnpefensTb TPaHULbI HUX

MMPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHWe BaZieTh MeTOAaMH HAy4YHOrO TIO3HaHWS B OHMOJIOTHH
(HabmrofieHe U OMHMCAHKe KUBBIX CHCTEM, TPOLIECCOB U SIBIEHU;
OpraHu3alsi W TIpOBeJileHHe OMOJIOTMUYECKOTO JKCIIePUMEHTa,
BbIIBIDKEHHEe  TUIOTe3bl;  BbIBJIEHWe  3aBUCUMOCTH  MeXAY
rccielyeMbIMU BeJIMYMHAaMH, o0bsiCHeHHe TM0JTyYeHHBIX
pe3y/bTaToB, WCMO/Ab30BAHHBIX HAYYHBIX TIOHATHM, TeOpUd U
3aKOHOB; yMeHHe JejaTb BbIBOJbl Ha OCHOBAHWM IIOJyYeHHBIX

pe3y/bTaToB)

YMeHue  BbIIENISITb  CyLIeCTBeHHble ~ TPU3HAaKU  CTPOEHUs
buonornueckux OOBEKTOB: BHJOB, TMOMYJSALUN, TIPOAYLEHTOB,
KOHCYMEHTOB,  DeAyLIeHTOB, OWOTeOlleHO30B U  3KOCHUCTEM,;
0cOOeHHOCTH  TIPOLIECCOB  HAC/IeJCTBEHHOM  W3MEeHUMBOCTH,
eCcTeCTBeHHOTO 0TOopa, BH000pa30BaHuMs, MPUCTOCOOEHHOCTH
OpPraHU3MOB, [eWCTBUSI 3KOJOrMUecKuX (HakKTOpOB Ha OpraHU3MBI,
repeHoca BelleCTB M I[IOTOKA SHEPrUM B 3KOCUCTeMax,
aHTPOTIOTeHHbIX W3MEeHEeHW B 3KOCUCTeMax CBOeld MeCTHOCTH,

KpPYTOBOPOTa BellleCTB ¥ OMOre0XUMHUYeCKUX LIMKJIOB B brocdepe

YMeHUe TIDUMEHSTh TIOMyYeHHble 3HaHUS i1 OOBSICHEeHUs
OUMOIOrMUeCKUX MPOLIECCOB U SIBJIEHUH, /11 TTPUHSTHS TTPAKTHUeCKUX
pellieHW{i B TIOBCEAHEBHOW J>KW3HU B 1ensax obecrieueHUs
0e30MacHOCTH CBOETO 37I0POBbSI U 3/I0POBbSI OKPY KAIOIIWX JTFOZIEH,
cobmofieHlst HOPM T'PAMOTHOrO TIOBeJIeHHSI B  OKpY’Kalolleu
MIPUPOJIHON CpeJie; TIOHUMaHWe HeoOXOAUMOCTH HCTO/Ib30BaHUS
JIOCTWKEHUM  COBpeMeHHOW Ouosorud  [yif  palMOHAILHOTO

TMIPUPO/I0TIO/Ib30BaHUS

YMmeHue pelaaTb 3/7iEMEHTAPHbIE OuroIoruuecKue 3aJa4u, COCTABJ/IAATh

CXeMEI IepeHoCa BelleCTB U SHEPruu B SKOCUCTEMdX (LIEHI/I HI/ITaHI/IH)




YMeHue BBITIOJHATL J1abopaTopHble W TpaKTUYeckue paboThl,
cobsroiaTh TMpaBWaa Tpy paboTe ¢ yueOHBIM U 1aOOPAaTOPHBIM

obopyoBaHeM

YMeHre KPUTUUYECKH OL|€HMBATh Y UHTEPIIPETUPOBATh WH(OPMAIIHIO
OMOJ/IOTHUECKOTO  COZIep>KaHUs, BK/IIOUAIOIIYIO0  TICEBAOHAYUHbIe
3HaHWS W3 pa3UyHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMy/sipHbIe
MaTepuasbl); pacCMaTpPUBAaTh r100abHbIe SKO/IOTHUYeCKHe TIPO0/IeMbI
COBpPeMeHHOCTH, ()OPMHUPOBATH 110 OTHOLLIEHUIO K HUM COOCTBEHHYIO

(0k37%101%1%0)

10

YMeHue co3aBaTh COOCTBEHHbIE TUCHMEHHbBIE U YCTHBIE COOOIIeHMS,
06006111as1 6ro0ryUeckyro UHGHOPMAaIMIO U3 HECKOJTBKUX UCTOUHUKOB,

rPpaMOTHO HCII0J/Ib30BATh MOHSATUIHBIN arriapart 6uoIoruu




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kop IIpoBepsieMblii 3/IeMeHT CO/iePXKaHHs

1 Buosnorus kak Hayka

11 Buonorusi — Hayka o >kuBod Tipupojie. Posib OGuosornu B (hopmMHpoBaHUU
COBpPeMEeHHOU Hay4HOW KapTHHBI MUpa. CrcTeMa OMOIOTHUecKiX HayK

MeTo/ibl TIO3HAHUS XKUBOM TIPUPOABI (HabmMoieHre, SKCIIepUMeHT, OIUCcaHue,
1.2 v3MepeHue, KaacCU(PUKALs, MOJeTMpOBaHUe, CTaTUCTHUecKas 00paboTka

JTAaHHBIX)

2 JKuBble cuCTeMbl U UX OpraHu3aLnus

)1 JKuBble cuctembl (6MOCHCTEMBI) KakK TpeAMeT u3yueHus: 6uonorun. CBoWCTBa
OuocucTeM U UX pa3HOOOpasve

59 YpoBHU opraHuszanyy OMOCHCTEM: MOJIEKY/ISPHO-TeHeTUYeCKUH, KIeTOUHbIH,
OpraHU3MeHHBIH, TIOMYIALMOHHO-BUJOBOM, SKOCUCTEMHBIH, OrocdepHBIi

3 XHUMUUeCKHUM COCTaB U CTPOeHUE KIeTKU

XVMMUUECKUM COCTaB KJIeTKM. XHMHUUeCKHe 3JIeMEeHThl: MaKpO>3J/IeMEeHTHI,
3.1 MUKpO3JieMeHThl. Bosa W MuHepasbHble BeljecTBa. PyHKLWU BOAbI U

MHHEDAJ/IbHBIX BEIIECTB B KJIETKE. Ho,q/:[epmaHI/Ie OCMOTHUeCKOro basaHca

Benku. CoctaB u cTpoeHHe 0enKOB. AMHUHOKHC/IOTBI — MOHOMEpBHI OesKOB.
HesameHrMble W 3aMeHUMMble aMUHOKWUC/IOTHI. AMMHOKUC/IOTHBIM COCTaB.
YPpoBHU CTPYKTYypBbI O€/TKOBOI MOIEKY/IbI (TTepBHUYHAs], BTOPHUYUHAs, TPeTHUHAs 1
3.0 yeTBepTUYHas CTPYKTypa). XUMHUeckhe CBoMcTBa 0OenkoB. Buosnormueckue
' ¢byHKIUM Oe/KOoB.

depmeHTHI — OUOIOTMYecKre KaTanu3aTopbl. CTpoeHe depMeHTa: aKTUBHBIN
1eHTp, cyOcTpatHas crienypuuHOCTh. KodepmeHTsl. Butamunbl. OTmiums

(hepMeHTOB OT HeOpraHUUeCKUX KaTaarn3aTopoB

YrneBogpl: MOHOCaxapu/bl (T/10K03a, prbo3a 1 e30kcupubosa), Aucaxapy/bl
(caxapo3a, /laKkTo3a) M ToAMcaxapuzbl (Kpaxmas, TIJIMKOTeH, LieJIr0/103a).
33 Bbronornueckye (yHKI[MU YI/I€BOJOB.

. JIunuapl:  TPUTJMLEpUAbl, cTepoufbl, ¢ochomunuasl. 'mapoduibHO-
rugpodobHbie cBoiicTBa. buonormueckne ¢yHKipM sunugoB. CpaBHeHHe

yr/iieBooB, 0e/IKOB U JIMIMU 0B KaK HCTOUYHHUKOB SHEPIrun

3.4 Hyxkeunossle kuciioTel: [JJTHK 1 PHK. Hykieotysl — MOHOMepbI HYK/JIEMHOBBIX




kucioT. Ctpoenne u ¢yHkuuu AHK. Crtpoenuve u ¢dyskuuu PHK. ATO:

CTpoeHHre U QyHKIUU

3.5

HHTOHOFI/IH — HayKad O KJIETKe. Kinerounas Teopus. METO,E[BI N3y4deHUs KIIETOK

3.6

KreTka Kak 1iesioctHast xuBasi cucreMa. OO11jye pU3HAKK K/I€TOK: 3aMKHYTast
Hapy>kHasi MeMOpaHa, mMosneky/nbl [JJHK Kak reHeTWuyeckuid amrapar, cUcTeMa

cuHTe3a Oesika

3.7

TUIIBI K/IeTOK: yKapuoTUYecKasi ¥ poKapruoThueckas. Oco6eHHOCTH CTPOeHust
MPOKapUOTHUEeCKOM KieTkd. KrerouHas creHka Oakrepuii. CTpoeHue
3YKapuOTUUYeCKOM K/eTKA. OCHOBHBbIE OT/IMYHS PaCTUTE/IbHOM, JKUBOTHOU U

rpUOHOM K/IeTKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl K/I€TOK — KJ/IeTOYHAsl CTE€HKA, TJIMKOKA/IWUKC, MX
dbynkyuy. [Tna3marudeckass MeMOpaHa, eé cBoMCTBa M (yHKIMH. LluTomnsiasma u
eé opraHouzibl. OpHOMeMOpaHHbIe OpPraHOWbI K/IETKH: HZOTIa3MaThdecKast
cetb (JIIC), anmapatr ['onbmxku, au30coMbl. [loMyaBTOHOMHBIE OpraHOW[bI
K/JIeTKW: MUTOXOHJPUH, TUIaCTU/bL. [IporcXoKaeHre MUTOXOHAPUM U TITaCTH/I.
Buapbl mactua. HemeMOpaHHBIe OpraHOWZBI KIeTKHA: PUOOCOMBI, KIeTOUHBIH

LIEHTP, PECHUYKH, XKT'YTUKU. DYHKIMM OPraHOU/I0B K/IeTKU. BKitoueHus

3.9

Snpo — perynaTopHbii LieHTp KiaeTKu. CTpoeHue sifjpa: sijepHasi 000JI0UKa,

KapHoIuIa3Ma, XpOMaTHH, S/IpPbIIIKO. XpPOMOCOMBbI

3.10

TpaHCIIOpT BelecTB B K/IeTKe

)KI/IBHE,Z[QHTEJILHOCTB K/IeTKH1

4.1

OOMeH Bell|eCTB, WM MeTabO0M3M. ACCUMWISIMS (TJIaCTHUeCKUd 0OMeH) U
JUCCUMUITALIUS (9HEpreTUUeCcKuid 0OMeH) — /IBe CTOPOHBI eUHOr0 TIpoliecca
MeTabosmm3ma. Tunbl oOMeHa BelljecTB: aBTOTPO(MHBIN 1 TeTepoTpodHbIi. Posb

(I)EPMEHTOB B 0OMeHe BellleCTB U IpeBpAlll€eHHWHU S3HEPIrvU B KJIETKe

4.2

dotocuHTe3. CBeToBasi U TeMHOBasi (pa3bl poTocuHTe3a. Peakiiu oTocuHTe3a.
OddekTrBHOCTL oTOCHHTe3a. 3HaueHHe (OTOCUHTe3a AJisl )KU3HU Ha 3emiie.
BnusiHue ycioBuid cpeipl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBLILIEHWS €ro
MPOAYKTUBHOCTH Y KY/JIBTYPHBIX PaCTeHHUH.

XemocuHTe3. XeMOCHHTe3upytole Oakrepud. 3HaueHHe XeMOCHUHTe3a [ijis

JKW3HU Ha 3eMiie

4.3

OHepreTuuecKMii oOMeH B KieTKe. PaciierieHue BeINeCTB, BbiieJieHHE U
AaKKyMY/IMDOBaHHWE€ JHEPrUU B KjeTKe. JTamlbl YHEPreTHUecKoro oOMeHa.
I'nukonus. bpoxxenue u ero Buzbl. KuciopogHoe okuciaeHve, Wik KaeTOYHOe

AbixaHue. DPPeKTUBHOCTb SHePreTHUeCcKoro ooMeHa

4.4

Peakium MaTtpuyHoro cuHTe3a. ['‘eHetnueckass wuHpopmauus u JHK.

Peanu3aiys reHeTHueckou MH@opMaluy B KneTke. ['eHeTHUeCKUN KOJ, U €ro




cBoicTBa. TpaHCKpUNLUS — MaTpuuHbIi cuHTe3 PHK. TpaHcasius — 6MocuHTe3

6enka. KogupoBanue amuHoKuc1oT. Posis pubocom B 6rocuHTe3e Gesika

4.5

Hexknetounsie ¢opMbl KU3HU — BUPYChI. VcTopusi OTKpbITUsi BUpycoB ([.U.
VBaHoBCcKuUii). OcCoOOEHHOCTH CTPOEHHSI U >KU3He/eATeTbHOCTH BUPYCOB.
baktepuodaru. bone3sHu pacTeHUii, >KUBOTHBIX W UYe/iOBeKa, BbI3bIBaeMble
BUpycamMu. Bupyc ummyHozaeduimra yenoreka (BUY) — Bo36ygutens CIT/a.
[TpodunakTHKa pacpoCTPaHEeHUS] BUPDYCHBIX 3a00/IeBaHUM

PasmHOXeHHe U WHAWBHUYa/IbHOE Pa3BUTHE OPraHW3MOB

5.1

KneTtouHelld LMK/, WM >KU3HEHHBbIM LMK KIeTKU. VHrepdasa v MuTO3.
[Tporeccel, mpoTeKarolue B uHTep(ase. Perymkanus — peaklyss MaTpPUUHOTO
cunrte3a [JHK. Crpoenne XpomocoM. XpPOMOCOMHBIM HabOp — KapHOTHIL
[urnnouHbli M rarvioWiHbld  XpOMOCOMHBIe  Habopbl.  XpoMaTHjpl.
[furosornyeckve OCHOBBI PasMHOXKEHUSI W UHAUBUZYAJBLHOIO Pa3sBUTUS
OpraHu3MOB.

Henenune kmetkn — muto3. Craguu mutosa. IIporeccel, npovcxogsiye Ha

Pa3HbIX CTaAUAX MUTO34d. Buosiornueckuii CMBIC/T MUTO3a

5.2

dopMbI pa3MHOXKeHHs OpraHu3MOB: Oecriosioe U Toj0Boe. Buapl Gecriosioro
Pa3MHOXEHUSI: [le/ieHHe Ha/lBoe, TIOYKOBAHHE OJIHO- M MHOTOKJIETOUHBIX,
criopoobpa3oBaHue, BereTaTUBHOE pa3MHOXKeHHe. W cKyccTBeHHOE

K/IOHUPOBaHWe OPTaHU3MOB, €0 3HaUeHHe /IS CeTeKL[UM

5.3

[Toso0BOE pa3MHOXKEHUE, ero OT/IMUUS OT Oecronoro.
Metio3. Craguu Meiio3a. [Ipoljecchl, MpoOUCXOZsIiiMe Ha CTaAusX Meio3a.
[ToBegenue xpomocoMm B Melo3e. KpoccunroBep. buosiornueckuii CMbICT U

3HaueHUe Meko3a

5.4

["ameToreHe3 — npotiecc 06pa3oBaHUs MOOBLIX K/I€TOK Y XKMBOTHBIX. [10/10BBIE
JKeJsie3bl: CeMeHHUKHU U SnYHUKU. OOpa3oBaHKe U pa3BUTHe TIOJIOBBIX KJIETOK —
ramert (CriepMaTO30u/, siilleK/IeTKa) — criepMaroreHe3 1 ooreHes. OcobeHHOCTH

CTpOEeHUsA HﬁHEKHETOK " CI1epMaTO30M0B. OH]IO,E[OTBOPEHI/IQ. HapTEHOFEHe3

5.5

WUnpuBuayansHoe — pas3Buthe  (OHTOreHe3). OMOpHOHasbHOE — pa3BUTHe
(smbOpuoreHe3s). Otarbl SMOPUOHATIBHOTO PAa3BUTHS Y TIO3BOHOUHBIX )KUBOTHBIX:
npo6sieHne, racTpysisaLus, opraHoreHes. [ToctamOproHansHOe pa3BuTre. THITBI
NOCT3MOPHUOHAIBLHOTO Pa3BUTHSL: MPsIMOe, HerpsiMoe (TMYMHOYHOe). BiusiHue
Cpe/ibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CTIOCOOHBIE BHI3BIBATh BPOXKAEHHbIE
YPOZCTBaA.

Poct u pasButue pacteHuid. OHTOreHe3 LIBETKOBOTO DACTEHHS: CTpPOeHue

CeMeHH, CTaJuH pa3BUTHA

HaCJ'Ie,E[CTBEHHOCTL N U3MEHYMBOCTb OPTrdHHU3MOB




6.1

[Tpeamet u 3afiauu reHeTUKU. VIcTOpUs pa3BUTHS reHeTUKU. BKaJ pocCUcKux
U 3apy0eXHbIX VUYEHbIX B pa3BUTHE TEHETHKH. MeToAbl TEeHeTHKH
(ruOpUIO/IOTHUECKUM,  IATOT€HETHUUeCKUM,  MOJIEKY/ISIPHO-TeHeTHUeCKU).
OcHOBHbIe reHeTUUeCKHe MOoHATHS. ['eHeTHUeCKasi CUMBOJIMKA, UCI0J/Ib3yeMasi B

Ccxemax CKpelLlWBaHUM1

6.2

3aKOHOMEPHOCTH Hac/ie[JOBaHUs TPU3HAKOB, yCTaHOB/IeHHbIe ['. MeHeneMm.
MoHorubpusHoe CKpelyBaHue. 3aKOH enuHoo0Opa3us THOpUJOB TIepBOro
nokosieHust. [IpaBUI0 [JOMUHHUPOBaHWs. 3aKOH paCIIeIUIeHHs] TPU3HAKOB.
T'unoTe3a yncTOTHI rameT. [1o/1HOe 1 HeTo/IHOe JOMHHHPOBAHHE.

IurubpuiHOe CKpelvBaHue. 3aKOH He3aBUCHMOTI'0 Hac/ie/J0BaHUsI MIPU3HAKOB.
LIuToreHeTMUECKKE OCHOBBI AWTMOPHAHOIO CKpeIMBaHUs. AHaIU3HpYyIoljee
CKpellBaHue. VICro/sib30BaHWe — aHAM3UPYIOIIET0  CKpPEl[UBAHUS ISt

orpeie/ieHUsI TEHOTUITa 0COOU

6.3

CuerieHHOe Hacjie[joBaHHe MPU3HaKoB. Pabora T. MopraHa 1o creryieHHOMY
Hac/leflIoBaHUIO TeHOB. HapyllleHWe CIelieHWsT TE€HOB B pe3y/bTare
KPOCCHUHrOBepa. XPOMOCOMHasi TeOpHsi Hac/ae/]CTBEHHOCTU. ['eHeTHuecKue
KapThI.

eHeTHKa moJsila. XpPOMOCOMHOe OTfpefie/ieHre Tosia. AyTOCOMBI U TIOJIOBbIe
XpoMocoMbl. ['oMorameTHble U reTeporaMmeTHble OpraHvM3Mbl. HacrejgoBaHue

IIPHU3HAKOB, CLIEIVIEHHBIX C I10JIOM

6.4

V3MeHUMBOCTh. BU/IbI M3MEHUMBOCTH: HEHACIEeACTBEHHAs U Hac/Ie/[CTBEHHasI.
Poib cpeabl B HeHac/e[CTBEHHOW WM3MEHUMBOCTH. XapaKTepUCTUKa
MOAUGUKALIMOHHONM W3MEHUYMBOCTH. BapualluoHHBIA psii M BapUallMOHHAas
KpuBasg. Hopma peakiuu rmpusHaka. KomumuecTBeHHble U KaueCTBeHHbIE

TPU3HAKW ¥ UX HOpMa peakiiui. CBoicTBa MOAU(PUKALIMOHHON N3MEeHUHNBOCTH

6.5

HacnesncTBeHHas, WM TeHOTWITMUeCKas, W3MeHUMBOCTb. KomOWHaTHBHast
M3MEeHUMBOCTb. Meii03 U TIOJIOBOWM TMPOIjecC — OCHOBAa KOMOWHATHMBHOM
M3MEeHUMBOCTHM. MyTalMOHHas H3MeHYMBOCTb. Kiaccuukanys MyTaljuii:
reHHble XPOMOCOMHbIe, FeHOMHBIe. YacToTa ¥ MPUYMHBI MyTaliid. MyTareHHble
(akTOphl. 3aKOH IOMOJIOTMYECKUX PSJOB B HacC/e[CTBEHHOW W3MeHUYMBOCTU

H.N. BaBunosa

6.6

'enetvka uesoBeka. Kapuortumn yenoBeka. OCHOBHblIe MeTO[bl T€HETUKU
4ye/0BeKa: reHeaornuecKui, OJIM3HEIOBBIH, LIUTOreHeTUUeCKUM,
OMOXUMHUECKUH, MOMEKyIsspHO-TeHeThueckuii. CoBpeMeHHOe OrmpeiesieHre
reHOTHIIA: OJITHOreHOMHOEe CeKBeHUPOBaHWe, TeHOTUITMPOBAaHUe, B TOM UHCJIe C
niomoripio T11IP-aHanu3a. HacnencTtBeHHble 3a00/ieBaHMsl UesioBeKa: reHHbIe
6osie3Hu, 60J1€3HU C HAC/IeICTBEHHOMN MPe/IPaciioyioKeHHOCTBI0, XPOMOCOMHbBIE

6ose3un. CoMaTtuueckue U reHepaTuBHbI€ MYTallWH. HPI/IHL[I/II'IBI 340pOBOro




obpasa J>XM3HH, /AMAarHOCTUKM, TNPO(MUIAKTUKM M JIeYeHUs] TeHeTUYeCKHX
bose3Heil. Mepyiko-reHeTHUECKOe KOHCY/IbTUPOBaHUe. 3HaueHue
MeJJMLIMHCKON TeHeTUKU B TIpeJOoTBpAallleHMd U JleueHUH TeHeTHYeCKuX

3a0o0/1eBaHul yeloBeKa

Cenekifusi opraHn3mMoB. OCHOBBI OMOTEXHOIOT YU

7.1

CeslekLiMs Kak HayKa U IpOLeCcC. 3apokJeHue CesleKLUM U JOMeCTHKaLUsl.
Yuenre H.M. BaBuioBa 0 I[eHTpax TPOUCXOXKIEHHUSI W MHOroo0Opa3ust
KYJIbTYPHBIX pacTeHul. LleHTpbl MPOMCX0XKAeHUs JOMalIHUX KUBOTHBIX. COpT,

1opo/a, ITaMM

7.2

CoBpeMeHHble MeTO/bI celeKLMU. MacCOBbIM U MHUBUAYa/IbHBIA OTOOPHI B
CeIeKLIUM pacTeHUd U KUBOTHBIX. OljeHKa 3KCTepbepa. BiM3KopoAcTBeHHOe
cKpeljuBaHue — MHOpUAWHT. Yuctas nuHUs. CKpellMBaHWe YMCTBIX JIMHUN.
Tetepo3uc, nnm rubpugHas cuia. HepoacTBeHHOe CKpelljiBaHue — ay TOPU/UHT.
OtpanénHass rvbpugusanuss U eé ycrexu. VICKycCTBeHHBIH MyTareHe3 U
MOJly4YeHre TOJIUIIONJ0B. [JOCTW)KeHUsl CeleKLUM pacTeHWM, >KUBOTHBIX M

MHUKPOOPraH1u3MOB

7.3

bruoTtexHomorus Kak OTpac/ib Ipou3BofCTBa. ['eHHass WH)KeHepus. OTaribl
co3ganusi pekomObuHaHTHOW [IHK u TpaHcreHHBIX opraHu3MoB. KierouHas
vkeHepusi. KierouHble Ky/ibTypbl. MUKDOK/IOHA/JBbHOE  pa3sMHOMKeHUe
pacteHui. KioHMpoBaHHe BBICOKOINPOAYKTUBHBIX Ce/IbCKOXO3SMCTBEHHBIX
OpraHu3MOB. JKOJIOTHMUeCcKre U 3Thueckue npobnemel. 'MO — reHeTnuecku

MOAI/IQ)I/ILII/IPOBaHHBIe OpraHr3MbI

11 K/TACC

Kop

IIpoBepsieMblii 3/71eMeHT CO/iepKaHus

OBOJTIOLIMOHHAS OHOJ/IOTUst

1.1

OBOJIIOL[MOHHAS TeOpUs U eé MeCcTo B OUOJIOTHH.

CBujieTesibCTBa  3BO/MIOLUU. [lasieoHTONOTMUECKUe:  TI0C/el0BaTebHOCTh
TIOSIB/IEHHsI BUZIOB B T1a/IEOHTOJIOTHYECKOUW JIeTOTIMCH, TiepeXxoHbie (OPMBI.
buoreorpadurueckue: cxofcTBO W pasnuuve ¢dayH U (UiOp MaTepUKOB U
OCTPOBOB. DMOpHOJIOTHUECKHEe: CXOJCTBA M pa3/iMuvsi SMOPHOHOB pa3HbBIX
BUZIOB  T03BOHOYHBIX.  CpaBHHUTE/NIbHO-aHATOMUUYECKHe:  T'OMOJIOTHUHbIE,
aHaJIOTUUHble,  pyJWMEHTapHble  OpraHbl, aTaBU3Mbl.  MoJeKy/IspHO-

OMOXUMHUECKUE: CXO0ACTBO MeXdHM3MOB HdC/JIeJCTBEHHOCTHM KW OCHOBHBIX




MeTabo/TNUeCKUX HYTefI Y BCeX OpraHM3mMOB

1.2

OBoymoLMoHHass Teopusi Y. [apBuHa. [lpeAnocblikKu  BO3HUKHOBEHHS
JapBUHU3Ma. [IBIDKyIIMe CWIbI 3BO/IIOLMH BUAOB 10 [lapBuHY (HM30BITOUHOE
pa3MHOXXeHVe NPU OTPaHUYeHHOCTH PeCypPCOB, Heorpeie/IéHHasi U3SMeHUUBOCTb,

6opb0a 3a CyijecTBOBaHHe, eCTeCTBeHHBIN 0TOOD)

1.3

CuHretnueckasi Teopusi 3BomounMd (CTD) M OCHOBHBIE €€ MOJIOKEeHHUs.

MukposBomonusi. [Tony/nisuys Kak eJuHMLIA BU/Ia U SBOTIOL[UA

1.4

[Bwxyime cunbl (QakTopel) 3BOMIOLMKA BUOB B MpHpoje. MyTaljMOHHBIN
npoliecc U KOMOMHAaTHBHAs MW3MEHUMBOCTh. [1omy/sLMOHHbIe BOTHBI U Apeid
reHoB. V3ossimust v murpanusi. EcTecTBeHHBIV 0TOOP — HaMpaBISIOMIMN (aKkTop
3BosTOLMH. POpPMBI eCTeCTBEHHOTr0 0TOOpa.

[Tpucrocob1eHHOCTh OPraHU3MOB KakK pe3y/bTaT 3BOMIOLMA. [IpriMepsI
npucrocobsieHuit y opraHusmMoB. ApomMop0o3bl ¥ UAN0aAanTaLum.

Bug u  BupgoobOpasoBanue. Kpurepum Buzpa.  OcHOBHble  (OPMBI

BI/I,Z[OO6[)(:130B[:1HI/IHI reorpacl)quCKoe, 9KOJIorTrnyeckoe

1.5

MakposBomtorjusi.  Dopmbl  3BOMIOLMU:  (UIeTUYeCKasi, MBepreHTHasl,

KOHBepreHTHasl, apasuiesibHas. HeobpaTMocCTh 9BOJIOLMN

Bo3HUKHOBeHMe U pa3BUTHe KU3HU Ha 3emie

2.1

[oHayuHble TIpe/iCTaB/ieHUs] O 3apOXKAeHWU >KU3HU. HayuHble TrUnoressl
BO3HHMKHOBEHHUSI KU3HM Ha 3emsie: abuoreHe3 W TaHCTiepMus. XUMUYeCKast
3BOMIOLMA. OKCIepUMeHTa/IbHOe TO/TBepXKAeHWe XUMHYEeCKOU 3BOJHOLMU.
HauanbHble 3Tanbl 61Mo/ioruueckou 3Bosmolu. ['unore3a PHK-mupa. [epBbie

KJI€TKHW U UX 3BOJIFOLIMA. (DOPMI/IPOBEIHI/IE OCHOBHBIX I'PYIIIT )KUBBIX OPraHWU3MOB

2.2

Pa3BuTHe >XM3HKM Ha 3emse T0 3paM U TlepuojaM. Karapxeil. Apxelckas u
TIpOTepo30iicKasi 3pbl. Ilaseo3oiickass 3pa U e€ Tepuojibl: KeMOpUHCKUH,
OpPJOBUKCKUMN, CUTYPUUCKUM, [1€BOHCKHWM, KaMeHHOYTO/bHBIM, TepMCKH.
Mes3o0301CKas 3pa 1 eé repuojpl: TPUACOBBIM, FOPCKUN, MEJIOBOU.

KaliHo3olickasi 3pa ¥ e& Tiepuojibl:  TajieoreHOBbIM, HEOTeHOBbIH,
aQHTPOMOTreHOBbIM. XapaKTepUCTUKa KAUMaTra W TeoJorMuecKUX IpOLeCcCoB.
OCHOBHBI€ 3Tarlbl 3BOJIIOLMUA PACTUTETBHOT0 U )KUBOTHOT'O MUpa. ApoMop(o3bl
y pacTeHUM U >KUBOTHBIX. [losiB/ieHMe, pacliBeT W BbIMUpaHUE TPYIII >KHUBbIX

OpraHu3MOB

2.3

Cucrtema OpraHM4YeCKOro MHpa KakK OTpaxeHHe 3BomoLud. OCHOBHBbIE

CUCTeMaTH4YeCKHe I'PYIINbI OPraHW3MOB

24

OBOJTIOLIUS yesioBeKa. AHTPOMOJIOTUS KaK HaykKa. Pa3BuTue mpejcTaBieHUN O




TIPOUCXOXKAEHUM UesioBeKa. MeTo/bl M3yuyeHus aHTpornioreHe3a. CXojcTBa U
pa3/iuuus YeoBeKa U )KUBOTHBIX. CHCTeMaTUUeCcKoe TI0JI0KEeHHe UeIoBeKa.

IBwxyiiue cuibl (pakTopbl) aHTporioreHe3a. HacieqcTBeHHass K3MEHUHMBOCTD U
ecTecTBeHHbIM oTO0Op. OOIecTBeHHBIN 00pa3 >XU3HU, U3TOTOBJIEHHE OPYIHi

TPYZa, MbILLIJIEHUE, Peub

2.5

OcHOBHbIe CTaluM YW BETBU 3BOJIIOIIMM UejiOBeKa: aBCTpPasoNuTeKu, YemoBek
yMmenbid, YesoBek TmpsMoxo/siuii, YenoBeK HeaH[|epTaibCKul, YenoBek
pa3yMHbIi. HaxoJKu MCKOMaeMbIX OCTaHKOB, BPEMS CYIIIeCTBOBAHUs, 00J/1aCTh

pacrpocTpaHeHusi, 00bEM roJIOBHOTO MO3ra, 00pa3 KU3HU, OpYJust

2.6

Yesopeueckue packl. OCHOBHBIE HO/bIIINE Packl: eBporieor/JHast (eBpa3uiickasi),
Herpo-aBCTpaIOu/Hast (sKBaTopuasbHas), MOHTO/IOU/IHAst (a3uaTcko-
amMepukaHcKasi). UepThbl TIPUCIIOCOOIEHHOCTU TIpe/iCTaBUTe/Ield de/loBeueCKUX
pac K YCJIOBUSIM CyllecTBoBaHUs. EAMHCTBO uyenoBeueckux pac. Kputrka

pacCr3sMa

OpraHu3MBbI 1 OKpy’Karoliasi cpefia

3.1

OKOJIOTHS KaK HayKa. 3a/laud U paszebl 5K0JI0rMu. MeTo/bl 5KO0JIOrMUeCKUX
UCC/ejOBaHUNA.  DKojoruueckoe — MupoBo33peHue.  Cpeabl  oOuTaHUs

OpraHM3MOB: BO/JIHAsA, HAa3€MHO-BO34YyIlIHAA, TTIOUBEHHAA, BHYTPHUOPraHU3MEHHAA

3.2

Okosioruueckue  (akropbl. Knaccudukaiusi  3KOMOrM4eckKux  (paKTOPOB:
abuoTnueckre, OMOTUYECKHe W AaHTPOIOreHHble. JleliCTBHe HSKOJIOTHYeCKUX

(haKTOpOB Ha OpPraHU3MbI

3.3

Abuotnueckue (akTOpBI: CBET, TeMIepaTypa, BIaKHOCTb. doTormepuogusm.
[Tpucriocobnenust opraHu3MOB K JeMCTBHIO abMOTHUecKux (aKkTOpOB.

buonornueckue puTMbl

3.4

Buornueckue dakropsl. Bugsl 6MOTHUYECKUX B3aMMO/IEMCTBHUIM: KOHKYPEHLIHS,
XULHUUECTBO, Tapa3vuTH3M, MYTyaju3M, KOMMeHCa/in3M (HaxjeOHHUUeCTBoO,
KBapTUPAHTCTBO), aMeHCa/lu3M, HeWTpamm3M. 3HaueHHe OHUOTHYECKUX

BBBHMOAEﬁCTBHﬁ AJId CyleCTBOBaHHWA OPraHrM3MOB B IMPUPOAHBIX COO6LL[€CTBEIX

3.5

OKOJIOrhYecKue XdPaKTE€PUCTHUKKU  TIOMYJIALNN. OcCHOBHBIE IMMOKa3aTe/Inu
MOMyJ/IAUH: YHNC/I€HHOCTb, IIVIOTHOCTb, POXXOA€MOCTb, CMEPTHOCTb, IIPHUPOCT,

MMUI'Daliysl. ,Z[I/IH(:IMI/IKa UMCJIEHHOCTH IOITyJ/IALIHUAU 1 eé peryJjadanuns

Coo0111ecTBa ¥ 3KOJIOTMUECKUEe CUCTEMBI

4.1

Coo0b1ujecTBo opraHu3moB — OuorieHo3. CTpPyKTypbl OHoOLieHO3a: BHZOBas,

TIPOCTPAHCTBeHHAsi, Tpoduueckas (muileBasi). Bupbl-nomMuHaHThl. CBsi3U B




OuolleHO3e

4.2

Okosiornyeckre cucteMbl (3Kocuctembl). [loHsaTHe 00 3KocucTeMe U
OuoreorieHo3e. PYHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BellleCTB U TIOTOK 3SHEPrud B
skocucteMe. Tpoduryeckue (TuiLeBbie) YpOBHU 3KocHCTeMbl. [TuirieBbie Ljenu 1
cetu. OcCHOBHBIE TIOKa3aTeJM 9KOCUCTeMbI: OuoMacca, TPOAYKLUSL.
OKosiornyeckye MUpPaMUZbL: MPOAYKLWHK, YMCIeHHOCTH, OuoMacchl. CBOMCTBa

9KOCHCTEM: yCTOWYUBOCTh, CAMOPETYJIsALMS, pa3BuTre. CyKieccust

4.3

[TpupozHble 3KOCHUCTEMBI. DKOCUCTEMBI 03€P 1 PeK. DKOCUCTeMa XBOWHOI0 WX
LIMPOKOJIMCTBEHHOIO JIeca.

AHTpOMOreHHbIe 3KOCUCTEMBL. ATPO3KOCUCTEMBI. Ypb603KOCHUCTEMBI.
Buonorrnyeckoe 1 x03siCTBeHHOE 3HaUeHHe arpo3K0CUCTeM U ypOO3KOCUCTEM.
Buopa3noobpasne Kkak (akTop ycTOMuMBOCTH 3KocucTeM. CoxpaHeHue

Oronornyeckoro pazHoobpasus Ha 3emiie

4.4

Yuenne B.U. BephHajackoro o Ouocdepe. I'paHMilbl, COCTaB U CTPYKTypa
6uocdeprl. KuBoe BeijecTBo U ero ¢GyHKIMU. OcobeHHOCTH OGUOChephl Kak
r/100a/IbHOM 3KOCHCTeMBI. /[MHAMHUeCKOoe paBHOBeCHe W oOpaTHasi CBfi3b B
6uocdepe. KpyroBopoThl BellleCTB U OMOTeOXMMHUECKHE LUK/bI 37IeMEeHTOB

(yrnepopa, a3ota). 30HaabHOCTE Orocdeprl. OCHOBHBIE OMOMBI CYILIN

4.5

YenoseuectBo B Guochepe 3emnn. AHTpOIIOreHHbIe U3MeHeHUs1 B Ouocdepe.
I'nobanbHbIe 3KOI0TUYeCcKe Mpob/ieMbl.
OcHOBa palMOHA/NILHOTO yMpaB/ieHus TPUPOAHBIMU pecypcamMu U UX

UCII0/Tb30BaHue. JJoCTHKeHUst OMOJIOTUY W 0XpaHa TIPUPO/IbI




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NMHTEPHET
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