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ITOACHUTEJ/IbHASA 3AITNCKA

[Mpu pa3paboTke TporpaMMbl TO0 OWOJIOTUM TEOPETUYECKYIO OCHOBY [IJIsI
oripefie/ieHUs] TIOAXOJ0B K (DOPMUPOBAHUIO COZlep>KaHUsS yueOHOro mpeameTa
«buosiorusi»  cocraBuIv: KOHUenTyajlbHble mosioxenus DI'oOC COO o
B3aUMOOOYC/IOBJIEHHOCTH  1iejiel, cojep)KaHusi, pe3y/abTaTOB O00yuyeHUs U
TpeOOBaHMI K YPOBHIO MO/ITOTOBKH BBIITYCKHUKOB, TIOJIOXKeHUsT 00 00IIUX Le/isax U
TIPUHILIATIAX, XapaKTepU3YIOI[UX COBPeMEeHHOe COCTOSTHMe CHUCTEeMbI CpeJHero
obmiero obOpa3oBanuss B Poccuiickoii ®efeparuu, a Takke TIOJIOXKEHHUS O
crietidyKe O6HOOTUM, €€ 3HAUEHUH B TT03HAHUW >KUBOW MPUPO/ILI U 0becrieueHu
CYILIIeCTBOBaHUsI ueyioBeueckoro obijectBa. CoOrjiacHO Ha3BaHHBIM TIOJIOXKEHHSIM,
oripe/iesieHbl OCHOBHBIE (DYHKIIMY TTPOrPaMMBI 110 6UOIOTUY 1 €€ CTPYKTYypa.

[Iporpamma 10 OwonOruM AT Tpe[CTaB/eHHe O TIiesaX, 00 obIei
cTpaTeruvi O0yYeHHsi, BOCIMTAaHWS W pa3BUTHS OOYYarOIIUXCS Cpe/iCTBaMH
yueOHOro TipeiMerta «buosorusi», ompegenser 00s3aTe/lbHOe TMpPeAMETHOE
coJiep)kaHue, ero CTPYKTYpy, paclipefie/leHlie TII0 pas3fesaM W TeMaw,
pPeKOMeHJyeMyt0 T0C/e/JoBaTe/IbHOCTh M3yueHHs yueOHOTO MaTepuassa C y4eTOM
MEXXIIPeIMETHbIX W BHYTPUIPEAMETHBIX CBsi3el, JIOTUKA 00pa30BaTebHOTO
npoliiecca, BO3pacTHBIX 0COO@HHOCTel 00yuaroImuxcs.

B mporpamMe 10 0OHO/MIOTHM TakKe YUYMTHIBAIOTCA TpeOoBaHUS K
TJIaHUPYEeMbIM JIMYHOCTHBIM, MeTarnpeaMeTHbIM W TIpeJMeTHbIM pe3y/bTaTam
oOyueHuss B (OpPMHUPOBAaHMM OCHOBHBIX BHUZIOB yueOHO-TI0O3HABaTeTbHOMN
JesITeTbHOCTH/yueOHbIX IeHCTBUM 00ydaroluxcsi 10 OCBOEHUIO COJepyKaHus
buonornueckoro o6pa3oBaHuUs.

B nporpamme 1o 6mosiornu (10-11 kmaccel, 6a30BbIM YPOBEHb) peasri30BaH
MIPUHLIMIT TIPEeMCTBEHHOCTH B U3yueHUWU Ouosioruu, Osarofaps uemMy B Hei
MPOCMATPUBAETCSl HAMpaB/JIeHHOCTh Ha pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMUpoOBaHEM  eCTeCTBeHHO-HAayYyHOTO  MHDOBO33peHHs,  [[eHHOCTHBIX
OpHeHTaLUi JIMYHOCTH, SKOJIOTMUeCKOT0 MbIIIIeHUSs], TIPe/ICTaB/IeHU 0 3[0pOBOM
oOpase >KU3HU U Oepe)XHbIM OTHOLLIEeHHWEeM K OKpYy)Karollleil MPUPOAHON cpefe.
[TosToMy Hapsiiy C usydyeHreM 00I1e0HMOIOTMUeCKUX TeOpUH, a TakKe 3HAHUM O
CTPOEHUU >KUBBIX CHCTEM Pa3HOTO PaHra W CYL[HOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOILIECCOB B TpOrpaMMe 10 OUONOTUU Y[ielleHO BHUMaHWe KCIIO0/b30BaHUIO
TIO/TyYeHHBIX 3HaHUH B MOBCEIHEBHOU >KU3HU [IJisl PeIlleHus TPUK/IAZHbIX 3a/ay, B
TOM 4YKC/e: MPOo(UIAKTUKU HacaeJCTBeHHbIX 3abo/ieBaHUl 4YesioBeKa, MeAUKO-
reHeTHYeCcKoro KOHCYJTbTUPOBaHUS, 000CHOBaHUs 9K0JIOTUYECKH
1jesiecoo0pa3HOro TIOBe/leHHsI B OKpY»Karolllell TMpUPOAHOM cpefie, aHalM3a
B/IVSIHUSL XO3SIMCTBEHHOM JleATe/IbHOCTU UeloBeKa Ha COCTOsSIHUE TIPUPOJHBIX U
MCKYCCTBEHHBIX 3KOCUCTeM. Y CH/leHre BHUMaHUs K MPUKJ/IaJHOW HarpaB/IeHHOCTH
yueOHOro mpeameTa «buosorus» MPOAUKTOBAHO HEOOXOAUMOCTBIO OOecrieueHust



YCJIOBUM [ijisI PellieHus] OAHON U3 aKTyasbHbIX 3a/jad IIIKOJLHOTO OMOJIOTHYeCKOro
oOpa3oBaHusl, KOTopasi mpeArionaraeT ¢GopMuUpoBaHHe Y  00ydarou[uxcs
CIOCOOHOCTH  aZlaNTUPOBAaThCS K W3MEHEHWSIM [JUHAMWYHO Ppa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHPa.

Buosiorvss Ha ypoBHe cpefHero o0iero oOpa3oBaHUs 3aHHMAeT Ba)KHOE
Mecto. OHa obecrieuriBaeT (popMHpOBaHUe Yy OOyYarOIIUXCS TIpe/CTaBIeHUNA O
HayyHOW KapTWHe MHpa, pacluupsieT U 00001ljaeT 3HaHUS O YKUBOU TMpUpoOJe, eé
OT/IMYUTEIbHBIX TPU3HAKaX — yPOBHEBOM OpraHu3al[ii W SBOJIIOLUU, CO3/aéT
YCJIOBUSL  [/Isi: TIO3HAHWS  3aKOHOB  JKMBOW  TIPUPOAbLI,  (OpMHpOBaHUS
(byHKI[MOHABHOM TPaMOTHOCTH, HaBBIKOB 3/I0pOBOTO U 0Oe3ormacHOro obpasa
YKU3HH, 3KOJIOTMUECKOT0 MBIIILJIeHUs], LIEeHHOCTHOT'O OTHOIIIEHHs K KUBOW MPHUpO/ie
U UeJIOBEKY.

Bosibitioe 3HaueHHe OUOMOTHS UMeeT TakKe ZIJisl pellleHus] BOCTIUTAaTeTbHBIX U
pa3BUBAIOLIMX  3aZlau  cpeAHero  oOilero  oOpa3oBaHMs,  COLMAU3aLUU
oOyuatoruxcs. M3yueHue 6uonorun obecrieurBaeT yCioBUs [ijisi (HOPMHUPOBAHUS
WHTE/I/IeKTYa/IbHbIX, KOMMYHHKALIMOHHBIX W  HWH(POPMAI[MOHHBIX  HABBLIKOB,
3CTeTUUYECKOU KY/bTYDPbl, CIIOCOOCTBYeT WHTErpari OHOJIOTHYeCKHX 3HAaHUU C
TIpe/ICTaB/IeHUsIMUA U3 APYTHUX yueOHBIX MpeAMeTOB, B UaCTHOCTH, (DU3UKH, XUMUU
u reorpacduu. Ha3BaHHbIe TONOXKeHHs O TIpefHa3HaueHWH ydyeOHOro Tipeamera
«buonorusi» cocTaBwIM OCHOBY [jis OIpefile/ieHdsl TOAXO0J0B K 0TOOpy W
CTPYKTYPHUDOBaHHIO €ro CO/Iep>KaHus, IIpe/ICTaBJIeHHOTO B TIporpaMme TI0
buonoruu.

Otb6op cozmepkaHusi yueOHOro mpeaMera «buosiorusi» Ha 0a30BOM ypOBHe
OCYLL[eCTB/IEH C TMO3ULUM KyIbTypOCOOOpa3HOro TOAX0/a, B COOTBETCTBUU C
KOTOpPBbIM OOyuarolfiecsi JO/DKHbI OCBOWThH 3HAaHWS W yMeHWs, 3HauMMble [/is
dopmupoBaHus 001el KyabTyphl, OMpeJesisollde aJieKBaTHOe TIoBeJjeHue
yejioBeKa B OKpY»Karolljell pUpOAHOM cpejie, BocTpeOOBaHHbIE B TIOBCEIHEBHOM
JKU3HU U TIPAKTUUecKou JestenbHOCTU. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHHMMAIOT 3/IeMeHThI CO/Iep>KaHuUsI, KOTOpbIe C/Ty>KaT OCHOBOMU /151 (HOPMUPOBaHMS
Npe/ICTAaB/IECHUA O COBPEMEHHOW eCTeCTBEHHO-HAayyHOM KapTUHe Mupa U
[[EHHOCTHbIX ~ OpPHEHTAal[UsiX  JIMYHOCTH,  CMOCOOCTBYIOLIMX  T'yMaHMW3aluu
6uosiornueckoro 06pa3oBaHusl.

CTpyKTypUpOBaHHWe cofiep)KaHusi yueOHOro Marepuasa B TIporpaMMe II0
O6uonoruu OCyI[eCTBJIEHO C YU8TOM TPUOPUTETHOrO 3HAaueHusi 3HaHuh 00
OT/IMYUTETBHBIX 0COOEHHOCTSIX >KUBOM TPUPO/IbI, O €€ YPOBHEBOW OpraHu3aljuul 1
9BOJIIOL[MH. B COOTBETCTBHY C 3TUM B CTPYKType yueOHOro mpeameTa «bronorusi»
BbIZle/IeHbl C/IeAYIOlre CoZiepKaTe/ibHble MTMHUN: «BH0/Iorys Kak HayKa. MeTo/Ibl
HayuyHOrO TI03HaHWsI», «KieTka Kak Ouosiorhueckasi cucreMa», «OpraHvs3M Kak



Ouosornueckass cucremMa», «CucremMa ¥ MHOroobpaswe OpraHHYeCcKOro MMpa»,
«DBOJTIOLUS XKUBOMW TIPUPO/IBI», «DKOCUCTEMBI U TIPUCYIIFe UM 3aKOHOMEPHOCTU».

Llenb wm3yueHusi yuebHoro mpegmera «buojiorusi» Ha 0a30BOM ypOBHe —
OBJlajieHHe  OOyYaloL[UMHUCS  3HAHUSIMH O  CTPYKTYPHO-(QYHKLMOHATbHOM
OpraHM3allud JKUBBIX CHCTEM PA3HOr0 paHra U mpuobpeTeHye yMeHHM
WCTI0/Tb30BaTh 3TU 3HAHUS [/ TPAMOTHBIX J€MCTBUM B OTHOILEHUU OOBEKTOB
YKUBOU TIPUPO/IbI M PEIIeHUsT Pa3/IMUHBIX )KWU3HEHHBIX ITPOOJIEM.

HocTtwkeHue 1ie/id U3yueHusi yueOHoro rnpeamera «buosorusi» Ha 6a30BoM
ypOBHe 00ecrieurBaeTCs pellieHreM C/Ie/IyIOIIX 3a/jau:

OoCBoeHHe OO0yuarolUMHCS CUCTeMbl 3HAaHUM O OUONOTMUeCKUX TeopusiX,
yUeHUsiX, 3aKOHax, 3aKOHOMEePHOCTSIX, TUIOTe3ax, MpaBuiax, CIy>KalluxX OCHOBOM
A7 OPMHUPOBAHUSI TIpeZCTaB/IeHHWH O eCTeCTBeHHO-HAyuHOW KapTHHe MHDa, O
MeTO/laX Hay4YHOTO TI03HaHUs, CTPOEHUH, MHOTO00Pa3uu U 0COOEHHOCTSX >KUBBIX
CUCTeM PA3HOT'0 YPOBHSI OpPTraHM3allvH, BBIJJAIOIIUXCS OTKPLITUSIX ¥ COBPEMEeHHbIX
HCCJIeIOBaHUSIX B OMOJIOTHH;

¢dopmupoBaHre y 00y4arOmIMXCs TI03HABATebHbIX, WHTE/JIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTell B TIpOljecce aHaau3a AAHHBIX O TYTAX Pa3BUTUS B
O6uvonoruM HayuHBIX B3IJ/ISI/I0B, Wel U TMOAXOAOB K W3YUeHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHU3aLuy;

cTaHOB/ieHWe Yy oOyuatoruxcs 00mieill Ky/ibTypbl, (YHKI[MOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSCHSATh U OLIeHUBATDb SIBJIEHUS] OKPY KaloOI[ero
MUpa >XMBOW TIPUPOJbI HAa OCHOBAaHWM 3HAHUW M OIBITA, MOJTYYEHHBIX TIpU
13yueHUH OUOIOruY;

dopmupoBaHre y O00yYalOL[UXCs yMeHWN WITIOCTPUPOBaTh 3HaueHUe
ObuvonornuecKUx 3HAHWUM B TIPAKTUUECKOW [esATeTbHOCTH YeoBeKa, pPa3BUTHU
COBpeMeHHBIX MeJULUHCKHUX TeXHOJIOTHI U arpoOUOTeXHOIOTU;

BOCITUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI Ue/IOBEKOM >KHUBOU
TIPUPO/bI, HeOOX0AUMOCTH GepeXXHOT0 OTHOLIeHUs K Hel, COO/TI0ieH s ITUYeCKUX
HOPM TIpY TIPOBeIeHNH OH0/IOTHUUeCKUX UCC/eI0BaHuUM;

OCO3HaHWe IIeHHOCTH OWO0JIOTHYeCKHUX 3HAHUW i TIOBBILIEHUS YPOBHS
9K0JIOTUUECKOU KY/BbTYPBI, /1/151 (HOPMHUPOBAHMS HAyUHOTO MUPOBO33PEHMS;

TIpYMeHeHre TTPUOOPeTEHHBIX 3HaHUN U YMEHUM B TIOBCEJTHEBHOM >KU3HM /IS
OLIeHKH T0C/IeICTBUM CBOEM JieATeIbHOCTH M0 OTHOIIIEHWIO K OKPY Karolllel cpeje,
coOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHWE U COO/IOleHre Mep TPOMHUIAKTHKH
3abo/ieBaHUM.

B cucreme cpeanero obiiero obpa3oBaHusi «buomnorus», u3ydaemasi Ha
6a30BOM ypOBHe, SIBJsieTCSl 00si3aTe/IbHBIM y4eOHBIM TIPeIMEeTOM, BXOJSIINM B
cocTaB TipeMeTHON 06/1acTh «ECcTecTBeHHO-HayUHbIe peiMeThI».



Ilnst n3yuenusi 6rooruy Ha 0a30BOM YPOBHE CpeiHero ooIrero oo6pa3oBaHus
otBoguTCs 68 uvacoB: B 10 kmacce — 34 yaca (1 yvac B Hegesmo0), B 11 Knacce — 34
yaca (1 yac B Heziei0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Tema 1. buosiorus Kak Hayka.

Buonorusi Kak Hayka. CBsi3b 6M0JIOTHU C 001[eCTBEHHBIMU, TEXHUYECKUMU U
JPYTMMHU eCTeCTBeHHbIMU HayKamu, (umocodueit, STUKOM, SCTETUKON U TPaBOM.
Posb Ouonoruv B (OPMUpPOBAaHWMM COBPEMEHHOW Hay4yHOW KapTUHBI MMUpa.
Cucrema 610/IOrMUeCKUX HayK.

MeTo/ibl TIO3HAHUS XKUBOM TIPUPO/bI (HabOMI0IeHe, SKCIIePUMEHT, OTTHMCAHNe,
u3MepeHue, Kiaccuukalys, MoOJe/lupoBaHUe, CTaTUCTUUecKasi oOpaboTka
JlaHHBIX).

JleMoHCcTpanuu:

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

Tab/mu1Ibl ¥ cXeMbl: «MeTo/bl IT03HAHUS YKUBOU TTPHUPO/IBI».

JIaGopaTopHbIe ¥ MPAaKTHYEeCKHEe PadoThI:

[Tpaktrueckass pabora Ne 1. «Vcmosb30BaHWe pa3/MUHBIX METOJ0B TIPU
M3yueHUH OMOIOrUUecKuX 00HEKTOBY.

Tema 2. JKuBble cCHCTeMbI U UX OpraHu3alusl.

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

CaoiicTBa 6rocucTeM U ux pasHooOpas3ue. YPOBHU OpraHU3aliii OMOCUCTEM:
MOJIEKY/ISIDHBIM, KJIETOUYHBbIM, TKaHEeBbId, OpraHW3MEeHHbIA, MOMYJ/ISLIMOHHO-
BH/IOBOM, 9KOCHCTeMHBIN (61oreoijeHoTHYeCKuit), 6rochepHbI.

JleMoHCcTpanuu:

Tabmuipsl u cxembl: «OCHOBHbIE TIPU3HAKU YKU3HW», «YPOBHU OpraHU3al[uu
JKABOU MPUPOJBI».

Ob6opyzaoBanue: Mozesb MoJieKybl JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOeHNE K/IeTKH.

XVMHYECKAW COCTaB KJIeTKM. XHWMHWUeCKHe 371eMEeHTbl: MaKpO3JIeMeHTHI,
MUKpPO3JieMeHTbl. Bosia 1 MUHepasibHbIe BelljecTBa.

@OyHKIMM BOABI W MHUHEpaJbHBbIX BellecTB B KieTke. [loanepykaHue
OCMOTHUUeCKOro banaHca.

bBenku. CoctaB u ctpoeHue 0Oe/KOB. AMUHOKHUC/IOTBI — MOHOMephI OeJKOB.
He3ameHnumble 1 3aMeHMMble aMUHOKHC/IOTBI. AMUHOKHUC/IOTHBIM COCTaB. Y DOBHU
CTPYKTYphl 0e/IkoBOW MoO/eKky/bl (TiepBUYHAsi, BTOPDUYHAsi, TpeTUUHasi W
yeTBepTMUHAasi CTPYKTypa). XUMHUeCcKWe CBOWCTBa 0esikoB. bBuosornyeckue
byHKUMY GenKoB.



depmeHThl — OuWosiorMyeckue Karanmu3aTopel. CTpoeHue (QepMeHTa:
aKTUBHBIM 11eHTp, cybcrpatHas creuuduuHocTtb. KodepmeHThl. ButamuHbI.
OTnnuus (pepMEHTOB OT HEOPraHUUECKUX KaTa/ln3aTOPOB.

YrneBopbl: MoOHOcaxapuzbl  (TJIFOKO3a, pubo3a U [e30Kcuprb03a),
Jyucaxapuzibl (caxapo3a, JiakKTo3a) M IoJavMcaxapuzibl (KpaxMmas, TJIMKOT€eH,
Le/uTr0si03a). bruonornyeckre yHKLMM yIieBO/OB.

Jlunyupapl:  Tpuramuepuzbl, Qocdomunuabl, crepouAbl. 'apoduibHO-
rugpodoOHbie  cBoicTBa. bBuonornueckue ¢yHKuMM unuzoB.  CpaBHeHHe
yT7IeBO/IOB, O€/KOB U JTUMH/IOB KaK NCTOUHUKOB YHEPTHH.

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

Luronorus — HayKa o KieTke. KjleTouHasi Teopusi — IpuMep B3auMO/eHUCTBUS
ujier U pakToB B HAYYHOM TMO3HAaHUU. MeTo/ibl U3yYeHUsl KIETKU.

KneTka Kak 1e/iocTHass »kuBasi cuctema. OOImiuve TMpU3HaKA KJI€TOK:
3aMKHyTasi Hapy)kHas MemOpaHa, mosekynbl [THK Kak reHeTWuecKui arirapar,
cucTeMa CHUHTe3a besika.

Tumnbl K/IETOK: JyKapuoThueckas W TIpokKapuotuueckas. OcobeHHOCTH
CTPOEeHUsI TIPOKapHUOTUUeCKOM KieTKU. KnetouHasi creHka Oaktepuii. CTpoeHUe
5YKapUOTUYEeCKOM KieTKHM. OCHOBHbIE OT/IMUUSL PaCTUTeNbHOW, >XUBOTHOW W
rpUOHON KIeTKH.

IToBepXHOCTHBIE CTPYKTYpPBI K/I€TOK — KJ/IeTOUHAasl CTeHKa, [VIMKOKAJIUKC, UX
¢yskium. [1nasmatuyeckas MemOpaHa, eé cBoicTBa U PyHKUMH. LluTornasma u eé
opraHoufipl. OaHoMemOpaHHble opraHoufbl kieTku: OIIC, ammapat Iosbmxu,
m30combl. [lo/lyaBTOHOMHBIE OpraHOWbl K/I€TKU: MUTOXOHZPUM, IUIaCTU/BIL.
[TpoucxoxkaeHre MUTOXOHAPUM W Timactvi. Bugel 1iactuz. HemembpaHHbIe
OpraHou/ibl K/eTKU: pUOOCOMBI, KJIETOUYHBbIA L|eHTp, L|eHTPHOJIM, PeCHUYKH,
KIYTUKU. DYHKIIMU OpPraHoM/ 0B K/1eTKU. BKitoueHus.

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

TpaHCIIOpT BelecTB B KJIeTKe.

JleMoHCcTpanuu:

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

HOuarpammsbl:  «PacrpejeneHe XUMWYECKHMX 3/1EMEHTOB B  HEXUBOM
npupozie», «PacrpeziesieHe XUMHUYECKUX 3/IEMEHTOB B JKUBOU MPUPOJE».

Tabmuipl U cxembl: «Ilepuoanueckass Tabivila XUMHUUECKUX 3JIEMEHTOBY,
«CTpoeHue MoJieKy/bl BOJbI», «brocrHTe3 6enika», «CTpoeHre MoJieKyibl bemka»,
«Ctpoenue (epmenTta», «HyknenHoBble Kucinotel. JTHK», «CTpoeHre MOJIEKYJIbI



AT®», «CTpoeHue 3yKapuOTHUYeCKOM KeTKu», «CTpoeHue >KUBOTHOM KIIeTKW»,
«CTpoeHUe pacTUTE/IbHOM KJIeTKHW», «CTpoeHue TPOKapUOTHUYECKOM KJIeTKW»,
«CTpoeHue siipa KJIeTKW», « YT1eBObl», «JIUmub».

O6opyoBaHMe: CBEeTOBOW MHUKPOCKOI, 00O0py/0BaHUe [ijisi TIPOBeeHUs
HaO/TI0/IeHnM, W3MepeHHWM, JKCIIePUMEHTOB, MUKPOTperapaThl pacTUTebHBIX,
YKUBOTHBIX U OaKTepraibHbIX K/IeTOK.

JIaGopaTopHbIe U MpaKTUYeCKHue padoThl:

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

JlabopaTopHass pabora Ne 2. «l/3yueHWe CTpOeHHSI K/IETOK paCTeHUH,
JKUBOTHBIX W OaKTepHil M0J; MUKPOCKOIIOM Ha T'OTOBBIX MMKpOIperiapaTax U HX
OnMCcaHue».

Tema 4. JKusHeeaTe/1bHOCTb K/I€TKH.

OOmeH BeIrecTB, WM MeTab0/M3M. ACCUMUISALMS (T/IaCTUUECKHUid 00MeH) U
JUCCUMUTIAIMSA (SHepreTuueckuii obMeH) — [IBe CTOpPOHBI €JWHOrO Tpoljecca
MeTabosm3Ma. Posib 3aKOHOB COXpaHEHUsS! BelLeCTB M SHEPrud B TMOHUMAaHUU
MeTabonm3ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN 1 TeTepoTpodHbIii. Poib hepmeHTOB
B 0OMeHe BellleCcTB 1 TIpeBpalljeHUH SHePTUU B KJIeTKe.

®otocuHTe3. CBeToBassi W TeMHOBasg (asbl (OTOCHHTe3a. Peakimu
doTocuHTe3a. IdPekTUBHOCTL (PoTOCHMHTE3a. 3HAUeHUe (POTOCHHTe3a [JIsl JKU3HU
Ha 3emsie. BnusiHue ycioBui cpefibl Ha (POTOCHHTE3 U CIOCOOBI TIOBBIIIEHUsI ero
MPOIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTeHUM.

XemocuHTe3. XeMOCUHTe3Upytole OakTepru. 3HaueHHe XeMOCHHTe3a [iis
JKU3HU Ha 3emJie.

OHepreTueckuii 0bMeH B KieTKe. PaciieryieHue BeIecTB, BbiiesieHHe U
aKKyMyJ/IMDOBaHHWe 5SHEepPruu B KjeTKe. OTafbl 3SHEpreTUueckoro obOMmeHa.
['mukonmus. bpoxenwe u ero Buzbl. KuciopogHoe okucieHWe, WM K/IeTOYHOE
JbIXaHUe. OxkucnuTenbHOe dbochopunrpoBanue. OddeKTUBHOCTD
9HEepreTHYeCKOro ooMeHa.

Peakuun wmatpuuHoro cuHte3a. ['eHetmueckass uHpopmauus u [JHK.
Peanu3auysa reHetmyeckou MH@OpMaLyy B KieTke. ['eHeTMYeCKud KOJ U ero
cBoiicTBa. TpaHcKpuriys — MaTpuuHbiii cuHTe3 PHK. TpaHcsiiusi — 6uocrHTe3
Oeska. Otarbl TpaHCAAIMU. KoaupoBaHuWe aMHHOKHCIOT. Posb pubocom B
buocuHTe3e Oenka.

Heknerounsle ¢opMbl KM3HU — BUpPYChL. McToprst OTKpbITHSA BUPYCOB (/. 1.
ViBaHoBckuii). OCOOEHHOCTH CTPOEHHsS W JKM3HEHHOTO IIMK/Ia BHPYCOB.
bakrepuodaru. bonesHu pacreHuld, >XUBOTHBIX U 4YeJOBeKa, BbI3bIBaeMbIe
BUpycamu. Bupyc ummyHozeduiivta yesnioBeka (BUY) — Bo3byaurens CITU/a.



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

JleMoHCcTpanum:

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

Tabmuipbl ¥ cxembl: «THIBI mUTaHUS», «MeTaboaHu3M», «MHUTOXOHAPHS»,
«DHepreTuueckuii obmen», «Xsoporiact», «®ortocuHres», «Ctpoenue THK»,
«CTpoenue U HyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oenka», «'eHeTHUUeCKU KOf»,
«Bupyce», «bakrepuodarn», «CTpoeHre U >XU3HEHHbIM LUK Bupyca CIIW[/la,
OakTepuodara», «Permkarus JTHK».

OO6opyoBanue: Mojenu-anmuMKaiud «Yasoenue [THK u TpaHCKPHIIIHS»,
«buocunTes benka», «CTpoeHue KneTku», Mojienb CTpyKTypbl JJTHK.

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

KneTouHbld LMK/, WIM >KA3HEHHbIM LUK KieTKU. VHTepdasa u MHUTO3.
ITpoueccel, nporekaromye B MHTepdasze. Permkanus — peakiusi MaTpUUHOTO
cunte3da [HK. CtpoeHue XpoMocOM. XPOMOCOMHBIM Habop — KapuOTHIIL.
[OurnaouaHbli U TalVIOWAHBIA ~ XPOMOCOMHbIe — Habopbl.  XpOMaTH/BI.
[luTosornueckue OCHOBBI  pa3sMHOKEHWS U MHAUBUAYAJBHOTO  Pa3BUTUS
OpraHu3MOB.

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

[Tporpammupyemasi rubesb KIeTKH — arlorTo3.

®opMbl pa3MHOKeHUs OpPraHrM3MOB: Oecriosioe U MosoBoe. Buzbl 6ecriosioro
pPasMHOXXeHUS: JieJleHMe HaJBoe, T[I0UYKOBaHWe OJHO- W MHOIOKJ/IeTOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOe pa3MHOKeHUe. VICKycCTBeHHOe K/IOHMPOBaHUe
OpPraHU3MOB, ero 3HaueHue JJ1s CeJIeKLMH.

[Tosi0BOE pa3MHOKeHUe, ero OT/INYMs OT 6ecrio/oro.

Metio3. Craguu Meiio3a. [lporjecchl, mpoUcxojsiyde Ha CTaAusiX Melo3a.
[ToBegenue xpomocoMm B Melo3e. Kpoccunroeep. buosorvueckuid CMmbICT U
3HaueHve Meno3a.

lameTorene3 — mporjecc 00pa3oBaHWsl TOJIOBBIX K/IETOK Y >KMBOTHBIX.
[TosioBbIe >Keme3bl: CeMeHHUKU U SIMUHUKU. OOpa3oBaHue U Pa3BUTHE T0JIOBBIX
KJIETOK — raMmeTr (CriepMaTO30M[, SULieK/IeTKa) — CIepMaToreHe3 W OBOTeHes.
OcobeHHOCTH CTpOeHHsl SIULEKIeTOK U CliepMaro3oufioB. OIuiof0TBOpeHue.
[TapTeHorenes.

WupuBuayanbHoe pas3BuThe  (OHTOreHe3). OMOpHOHAIbHOE  pa3BUTHE
(smOpuoreHe3). DTtarbl SMOPHUOHANBHOTO PA3BUTHSL Y TMO3BOHOUHBIX KUBOTHBIX:
npobneHve, racTpynsuusi, opraHoreHe3. [ToctambOpuoHasbHOe pasBuTHe. THITBI
NMOCTSMOPUOHA/IBHOTO Pa3BUTHS: TIpsIMOe, HerpsiMoe (JMUMHOYHOE). BrusHue



cpefpl Ha Pa3BUTHE OPraHW3MOB, ()aKTOPBI, CIIOCOOHBIE BHI3BIBATh BPOXKAEHHBIE
YPOZCTBA.

Poct u pasButue pacteHuid. OHTOreHe3 I[BETKOBOI'O PACTEHHUS: CTPOEHHe
CeMeHHU, CTa/Iuu Pa3BUTUS.

JdeMoHCcTpanuu:

Tabmuibl U cxembl: «POpPMBI pa3MHOMKEHHS OPraHU3MOB», «J/[BoliHOe
OIUIOJOTBOPEHHE Yy 1IBETKOBBIX pacTeHUM», «BereraTuBHOe pa3MHOKEHUE
pacteHuii», «[leneHue kieTkd Oakrepuii», «CTpoeHHe TIONOBBIX KJIETOK»,
«CTpoeHue XpoMocOMbI», «KieTouHbi 1ukn», «Permkamms JHK», «Mwuto3»,
«Metio3», «IIpsgmoe v HenpsiMoe pa3BUTHe», «['amMeToreHe3 y M/IEKOMUTAIOIIUX U
yesi0BeKa», « OCHOBHbIE CTaIMM OHTOT€He3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpOIIperiapaThl «CriepMaTo30ou/bl
MJIEKOTIUTAIOLLero», «fuleKneTka MeKonuraroijero», «KapruokrHes B KieTKax
KOpelllKa JiyKa», MarHuTHas MoJe/b-alruimkanusa «/leneHue KjieTkh», MOJesib
OHK, Mmozenb MeTadazHOM XpOMOCOMBI.

JIaGopaTopHbIe M MpaKTHYeCKHe padoThI:

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

JlaboparopHast pabora Ne 4. «V3yuyeHue CTpOEHHs IIOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpPOIIperaparax».

Tema 6. Hac/iegcTBeHHOCTH ¥ K3MEHYUBOCTh OPraHU3MOB.

[Ipegmet v 3aiauu reHeTUKU. VICcTOpUA pa3BUTUA TeHeTUKU. Posib LuTonoruu
1 9MOpHO/NIOTUM B CTAHOBJ/IEHUU TeHETHKU. BKaJ POCCUMCKUX U 3apyOeXKHBIX
YUéHbIX B pa3BUTHE TeHETHMKU. MeToAbl TeHeTUKH (TUOpHUI0/IOTUUeCKUH,
LIUTOTeHEeTUYECKUM, MOJIEKY/ISIpHO-TeHeTUUeCKnii). OCHOBHBIE T'e€HeTUYeCKue
NOHATHA. ['eHeTUUeCKas CUMBOJIMKA, UCII0JIb3yeMasi B CXeMaxX CKpeIUBaHUM.

3aKOHOMEPHOCTH HacCJie[JOBaHUs TPU3HAKOB, yCTaHOB/IeHHbIe ['. MeHgenem.
MoHorubpusHoe CcKpelljuBaHWe. 3akOH eAWHOO0Opasusi TUOPWZIOB TEPBOTO
nokosieHusl. IIpaBuio0 [OMUHUPOBaHMsS. 3aKOH pacllerylieHWs IIPU3HAKOB.
I'urnioresa yuctoThl ramert. [1os1HOe U HeroJIHOe JOMUHVPOBaHMe.

OurubpuaHoe  CKpelljiBaHWe. 3aKOH  HE3aBUCUMOI'O  Hacje0BaHMS
NpU3HAKOB.  L[uTOreHeTMuUeCcKWe  OCHOBBI  JAWTHOPHUAHOTO  CKpEI[UBaHUS.
Amnanu3upymoliiee ckpeluBanue. Vcrionp3o0BaHue aHa/IM3UPYIOLLEro CKpelBaHus
IJ1sI OTIpe/iesieHusl TeHOTHIa 0CO0H.

CuervieHHOe HacjeZioBaHWe Tipu3HakoB. Pabora T. MopraHa 1o
CLie[IJIeHHOMY Hac/le[jOBaHWIO TeHOB. HapylileHue clierieHys FeHOB B pe3yJibTaTe
KPOCCUHIOBepa.

XPpOMOCOMHasl TeOpUs HaC/IeJCTBeHHOCTU. ['eHeTHUeCKue KapThl.



I'eneTtuka mosia. XpoMOCOMHOe oOripefesieHye 1oJia. AyTOCOMBI U T10JIOBbIe
XpoMocoMbl. ['omMorametHele M rereporaMeTrHble opraHusmbl. HaciepoBaHue
TIPU3HAKOB, CLIETIJIEHHBIX C [10JIOM.

N3meHunBOCTE. BH/bI K3ME@HUUBOCTU: HEHAC/IeCTBeHHas U Hac/leCTBeHHas.
Pone  cpegpl B HeEHac/Ie[CTBEHHOM  M3MEHUMBOCTH.  XapaKTepPUCTHKa
MOAU(PUKALIMOHHOM M3MEeHUMBOCTU. BapualluoHHbIN psii ¥ BapyUalldOHHasi KpUBasl.
Hopma peakumuy npusHaka. KosmuecTBeHHble W KaueCTBEHHbIe MPU3HAKA U UX
HOpMa peakiyu. CBOKCTBa MOAU(MUKALIMOHHOW U3MEHUHMBOCTH.

HacnencTBeHHasi, WM TeHOTUITAYECKas, W3MEHUMBOCTb. KomOuHaTHBHas
W3MEeHUMBOCTb. MelW03 | TIOJIOBOM TIporlecC — OCHOBAa KOMOWHATHBHOM
M3MEeHUYMBOCTU. MyTallMOHHasi U3MeHUMBOCTh. Kilaccudukaiys MyTaluii: reHHble,
XPOMOCOMHBIe, TeHOMHbIe. HacToTa ¥ NIpUuYuHbI MyTaluud. MyTareHHble (DakTOPBI.
3aKOH rOMOJIOTUYEeCKUX PSiIOB B HacaeACTBeHHOM n3MeHunBoCcTU H. V1. BaBunoga.

BHesiiepHas Hac/1ieICTBeHHOCTb U USMEHUYMBOCTb.

l'enetrka yenoBeka. Kapuotumn yenoBeka. OCHOBHbIe MeTO[bl T€HETHUKHU
ye/I0BeKa: reHeaj0ruuecKuii, OJIM3HeII0BbIN, [IMTOreHeTUUeCKU, OMOXUMUUeCKUH,
MOJIEKY/ISIPHO-T€HeTUYeCKUU. CoBpemMeHHOe orpe/iesieHue reHoTuUIa:
TI0/THOT€HOMHOe CeKBeHUPOBaHUe, FeHOTUIIMPOBaHUe, B TOM YHWCJie C IOMOLLbIO
[MI]P-ananmu3a. HacneacTBeHHble 3a0o/ieBaHUSI UesioBeKa: TeHHble 00Je3HH,
Oome3HW C HaC/Ie[CTBEHHOW MpeApacIio/io)KeHHOCTbIO, XPOMOCOMHBIE 0O0JIe3HH.
ComaTrueckre U reHepaTuBHble MyTauuu. CTBO/IOBble KieTKU. [IpUHLUIIBI
3/10pOBOr0 00pasa >KU3HU, JUAaTHOCTUKH, TPOMUIAKTUKY U JleueHus] TeHeTUYeCKUX
6onesHeil. MeauKo-reHeTUUECKOe KOHCY/JbTHUPOBaHWe. 3HaueHHe MeAUlIMHCKOU
TeHeTHKHU B TIPe/IOTBPALI[eHUH U JIeUeHHY TeHeTHUeCKuX 3a00/1eBaHNi yeloBeKa.

JdeMoHCcTpanuu:

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

Tabmurel W cxeMbl:  «MOHOTMOpDHIHOE — CKpeIl[UBaHWE U €ro
LIUTOTeHeTUYeCKasi OCHOBa», «3aKOH paclleryieHusi U ero LUTOreHeTHuYecKast
OCHOBa», «3aKOH UWCTOTbI  ramer»,  «J/IuruOpugHOE  CKpeIuBaHUe»,
«[duTtonoruyeckve  OCHOBBI ~ JUTHOPUIHOTO  CKpeII[UBaHUSI», «Meii03»,
«B3aumopencTBre aniebHbIX TeHOB», «['eHeTWuecKrWe KapThl pacTeHWM,
JKUBOTHBIX U 4YejioBeKa», «['eHeTuka rosa», «3aKOHOMEpPHOCTU HaCJ/eJOBaHUs,
CLIEIUIPHHOTO C TMO0JIOM», «KapuoTuribl yesnoBeKa U JKUBOTHBIX», «Buabl
M3MEHUYMBOCTW», «MoaudukalmoHHasi W3MeHUMBOCTb», «HacnenoBaHue pe3yc-
(dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMOHHAsi U3MEHUYMBOCTbY.

OOopyioBaHMe: MOZe/NMU-alIIMKaluU  «MOHOTMOpPHHOEe CKpeIUBaHue»,
«HeronHoe gomuHUMpOBaHMEe», «IWruOpUHOE CKpeluBaHWe», «llepekpécT



XpPOMOCOM», MHUKDOCKOIT YW MHUKporpernapaT «/po3oduna» (Hopma, MyTaluu
(hopMBI KPBUILEB M OKPACKH Tesia), repbapuii «I"'0pox MoCeBHOM».

JIaGopaTopHbIe U MpaKTUYeCKHue padoThl:

JlaboparopHasi pa6ora Ne 5. «M3yueHune pe3y/bTaTOB MOHOTUOPHIHOTO U
AUTUOPUTHOTO CKpeIUBaHUs Y AP030(H/Ibl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlabopaTtopHast pabota Ne 6. «M3yueHre MoAMMUKAIIMOHHON U3MEHUHNBOCTH,
TOCTPOEeHWe BapHallMOHHOIO Psi/ia U BapUal[MOHHOW KPHUBOW».

JlabopatopHasi pabora Ne 7. «AHanu3 MyTauui y po30(duibl Ha TOTOBBIX
MHUKpOIIperaparax».

[Tpaktrueckass pabora Ne 2. «CocTaBieHWe ¥ aHa/lKd3 POJIOCTIOBHBIX
yesioBeKa».

Tema 7. Cenekius opranu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

Cesnek1ysi KaK HayKa M TpoLiecC. 3apoXKAeHue CeleKlUU U JOMeCTUKALUS.
Yuyenne H. V. BaBunoBa 0 1eHTpax IIPOMCXOXKIEHHSA ¢ MHOroobpa3sus
KYJIbTYPHBIX pacTeHud. LleHTpbl MPOUCXOXKeHUs AOMAaIlIHUX >XMBOTHBbIX. COpT,
110poJia, ITaMM.

CoBpeMeHHbIe MeTO/IbI CenleKI[Mi. MacCoBbIii U UHAVBHUAYaIbHbBIN OTOODHI B
CeNneKLMM pacTeHud W >KMBOTHBIX. OLleHKa 3KcTepbepa. bim3kopojcTBeHHOe
cKpeluBaHue — WHOpuAMHr. Yucras nuHusA. CKpelljiBaHWe UHCTBIX JIMHUM.
[etepo3uc, wnu rubpupHas cuia. HepopcTBeHHOe CKpelvBaHWe — ayTOPUAVHT.
OtpanénHas rtuOpugu3alsd U e€ ycrexu. VICKYCCTBEHHBIM MyTareHe3 W
TO/TyUYeHre TIOJIUIUIONJO0B. [JOCTW)KeHUs] CeJleKLMM paCTeHUM, >XUBOTHBIX U
MHUKPOOPIraHMU3MOB.

buotexHonorvsa Kak OTpac/b IPOM3BOACTBA. ['eHHass UH)KeHepus. ITarlbl
co3manusi pekoMmOuHaHTHOM JIHK u TpaHCreHHBIX OpraHu3MoB. KieTtouHas
vHKeHepys. KiieTouHble Ky/bTypbl. MUKDOK/IOHA/IbHOE pa3MHOXKEHHE PaCTeHUH.
KyioHMpoBaHMe BBICOKOMPOJAYKTUBHBIX CEeIbCKOXO3IUCTBEHHbIX OpPraHW3MOB.

OKosornueckie W 3THUeckue  mpobrembl. I'MO  —  reHeTHYeCKH
MOAU(UILMPOBaHHbIE OPTaHU3MBbl.
emMoHCTpaLuu:

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

Tabmuiel 1 cxembl: KapTa «L[eHTpbI TPOUCXOXKAEHWS ¥ MHOroobpasus
KY/IbTYPHBIX pacTeHui», «[lopogsl foMalIHUX )XUBOTHBIX», «CopTa KyJ/IbTYPHBIX
pacteHmii», «OTaanéHHas rubpuausaiys», «Pabotel akazgemuka M. @. liBaHOBa»,
«[Momammongusi», «OO0beKTbI OUOTexXHONMOTUW», «KeTouHble Ky/JIbTypbl W
KJIOHUPOBaHue», « KoHCTpyrpoBaHue 1 IepeHoC TeHOB, XPOMOCOM».

O6opyioBaHMe: MYJISDKU TJI0/I0B U KOPHEIIOZ0B AUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repbapuii «Ce/lbCKOX03SIMICTBEHHbIE PaCTEeHUSI».



JIaGopaTopHbIe U MPAKTHYECKHEe PadOThI:

OKcKypcusi «OCHOBHbIE MeTO[bI W [JOCTH)KEHUSI CeleKIUM pacTeHUud u
YKUBOTHBIX (Ha CeJIEKIIMOHHYIO CTaHLIUIO, TIJIEMEHHYO bepmy,
COPTOMCITBITaTeIbHBIA ~ yUaCTOK, B  TeIJIMUYHOE XO35HCTBO, J1labOpaTOpUIO
arpoyHUBEPCUTETA UM HAyUHOT'O IIeHTpa)».

11 KJTACC

Tema 1. OBo/TIOIHOHHAA OMO/IOTHA.

[TpeAnoChUIKM BO3HUKHOBEHUS] 3BOJIFOLIMOHHOM TeOpUM. OBOJIIOLIMOHHAS
Teopusi U eé mMecto B Guosiornu. BnusiHve 3BO/MIOLIMOHHON TEOPHH Ha Pa3BUTHE
buonoruu 1 APyryx Hayk.

CBusleTesbCTBa 3BOMOIMK. [lajleOHTONOTHYECKHe: TI0C/IeJOBaTeTbHOCTD
TOSIBJIEHUSI BUJIOB B T[1a/IeOHTOJIOTUUECKOW JIETOMUCH, Tiepexo/iHbie (hOpMBI.
buoreorpaguyeckure: cxo/[CTBO U pa3nuuue dayH u ¢h0p MaTePUKOB U OCTPOBOB.

OMOpHOJ/IOTUYeCKHe: CXOJCTBA U pa3/iduvs SMOpPHOHOB pa3HbIX BH/OB
M03BOHOUHBIX. CpaBHUTE/bHO-aHaTOMUUYECKHe: TOMOJIOTMUHbIE, aHa/JIOTMYHbIe,
pyJAWMeHTapHbIe OpraHbl, aTaBU3MbL. MOEKY/ISIPHO-OMOXUMUUECKHE: CXO/CTBO
MEeXaHW3MOB HAC/e/ICTBEHHOCTY W OCHOBHBIX MeTabO0/IMuecKuX TyTed y Bcex
OpraHU3MOB.

OBoymoLiMoHHass Teopuss Y. [dapBuHa. IIpeArnocbiiKu BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWKYyIIe CH/bI 3BOMIONMM BUZOB 10 [lapBuHY (M30bITOUHOE
pa3MHOXXeHHe TIpU OrpaHUYeHHOCTH pecypCoB, Heorpe/ie/iéHHas U3MeHUYUBOCTD,
6opbba 3a cylijecTBOBaHUe, eCTeCTBeHHbIN 0TOOP).

CuHretrueckas Teopust 3Bo/oLuK (CT3) 1 e€é 0CHOBHBIE MOJIOKEHUS.

MukpoaBostorus. TTonynsiius Kak e AMHUIIA BUA U 3BOJTHOLIUU.

[BrKyinye cusbl (hakTopbl) 3BOMIOLMK BUIOB B MPUPOJe. MyTalldOHHBIM
MpoijecC ¥ KOMOMHATUBHasi W3MEHUYMBOCTb. [lOMy/lMOHHbIE BOMHBI U JIpeud
reHoB. V30711 U MUTpaLysl.

EctecTBeHHBIM 0TOOpP — HarpaBasiOMMi  (akTop 3BomONUA. POpMbI
eCTeCcTBeHHOT0 oTbopa.

[Tpucrioco6/eHHOCTh OpPraHU3MOB KaK pe3yJ/bTaT 3BOMIOLMU. [IprMepsl
rpycroco6yieHni y opraHu3MoB. ApoMopd03bl U UAM0aianTalum.

Bug wu  BugooOpa3zoBanue. Kpurtepuu Buza. OcHoBHble  (OPMBI
BHZI000pa3oBaHusi: Teorpadryueckoe, SKOJIOTUUECKOe.

MakposBositorusi.  PopMbl  3BOMIOLMM:  (DUIeTUYeCKasl, [WMBepreHTHas,
KOHBepreHTHasi, rapasuiesibHas. HeoOpaTUMOCTb BOJTIOIUH.

[TpoucxoxkieHre OT HecreldaJu3upOBaHHbIX TMpeaKoB. [Iporpeccupytoiiias
crieljuanu3anus. AJjanTUBHAs pafualiusi.

JleMoHCcTpanum:



[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapsuH, B. O. KoBaneBckuu, K.
M. Bap, 3. I'ekkenw, ®. Mrosuiep, A. H. CeBep1joB.

Tabuibl U cxeMbl: «Pa3BUTHe OpraHUUeCKOro Mupa Ha 3emsie», «3apOo/ibIln
MO3BOHOUHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «®opmbl  6GoppObI  3a
CyII[eCTBOBaHKEe», «ECTecTBeHHbI 0TOOP», «MHOroodpasue COPTOB pacCTeHHi»,
«MHoroobpa3ue II0pof;,  >KUBOTHBIX», «[Tonynaun», «MyTalmoHHas
M3MEHUYMBOCTb», «Apomopdo3bl», «MauoasanTaimm», «OOIas AereHepaiys»,
«Bwxylue cunbl 3BOMOLMK», «KapTa-cxema Mapuipyta nyrtemiectBus Y.
HapeuHa», «bopbba 3a cyiiectBoBaHue», «IIpHcrocobeHHOCTE OpraHHU3MOBY,
«['eorpadurueckoe BHA000pa3oBaHue», « IKOJIOTUUECKOe BUI000pa30BaHUe».

Ob6opyaoBaHue: KOJUIEKLUSI HACEKOMBIX C Pa3/IMUHbIMU TUIAaMWA OKPacKH,
HabOp TUIOZIOB W CeMsiH, KOJIEeKI[Usi «IIpuMephl 3alUTHBIX TPUCTIOCOOeHUHN Y
JKUBOTHBIX», MOjie/ib «OCHOBHbIE HaIlpaB/IeHHsI BOJIFOL[UN», 00BEMHAs MOjenb
«CTpoeHue roJI0BHOTO MO3ra IMO3BOHOYHBIX».

buoreorpajguueckass Kapra Mupa, KOJIeKUuss «@POpMbl COXPaHHOCTH
VCKOMAaeMbIX >KUBOTHBIX W pacTeHWM», Mojenb anmmkauus «llepekpéct
XpPOMOCOM», B/Ia)KHbIe TIperiapatbl «Pa3BuUTHE HAaCceKOMOro», «Pa3BuTue
JISITYIIKW», MUKporipernapaT «/Ipo3oduna» (Hopma, MyTal[id (POpMbl KpbLILEB U
OKpacCKH TeJla).

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTtopHast pabora Ne 1. «CpaBHeHHe BHIOB II0 MOP(OJIOTHUECKOMY
KPUTEPHUIO».

JlabopaTtopHasi pabota Ne 2. «OnmcaHue MPUCIIOCO0/IEHHOCTH OpraHU3Ma U
e€é OTHOCUTE/IbHOI0 XapaKTepay».

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )XU3HU Ha 3emiie.

[oHayuHble TIpeACTaB/le€HUA O 3apOKAeHWMW >KU3HM. HayuHble rurnoressl
BO3HUKHOBEHUSl >KM3HM Ha 3emse: abuoreHe3 W TMaHCrepMus. XuUMHUUecKas
3BO/IOLMSL. AOHOTeHHBIM CHHTe3 OpraHUuecKuX BeIleCTB W3 HeOpraHU4yecKHX.
OKCIepuMeHTa/IbHOe TOATBEPXKAeHre XMMUUeCKOM 3Bo/oLuu. HauasibHbie STanbl
ouonornueckoi ssomoruu. I'urnoresa PHK-mupa. ®opmupoBaHre MeMOpaHHBIX
CTPYKTYP W BO3HMKHOBEHHE MPOTOK/IETKU. IlepBble KIeTKM U MX SBOJIIOLIUS.
®opMUpOBaHUE OCHOBHBIX TPYMI XKUBbIX OPraHWU3MOB.

PasButHe xu3HU Ha 3emsie 1O 5paM U Tepuoaam. Karapxeu. Apxelckas U
TpoTepo30McKast 3pbl. Ilameo3oiickass 3pa W €€ TIepHUoAbl: KeMOPUICKUH,
Op/IOBUKCKUM, CUTYPUHUCKWH, IEBOHCKUM, KAMEHHOYTO/TbHBIM, TEPMCKUM.

Mes3030¥icKas 3pa ¥ eé nepuo/pl: TPUaCOBBIU, FOPCKHM, MEJIOBOM.

KaitHo30MCKasi 5pa W €€ mepuoAbl: MajeoreHOBbI, HEOreHOBBIN,
AQHTPOIIOr€HOBBIMU.



XapakTepuCTHKa KJIMMara M reojiornyeckux npoueccoB. OCHOBHbIE 3Tamnbl
3BOJIIOLIUM DPACTUTE/IbHOTO U >KUBOTHOrO Mupa. Apomopdo3bl y pacTeHUd U
JKUBOTHBIX. [TosiB/IeHMe, pacliBeT U BbIMHUpaHWe FPYIN )KUBbIX OPraHU3MOB.

CucrtemMa OpraHMYecKOro Mupa KakK OTpaxeHWe 3BOMOLMHA. OCHOBHbIE
CUCTeMaTUYeCKre rPynbl OPraHu3MOB.

OBOJIIOLIUS Ye/IoBeKa. AHTPOIOIOTUS KaK Hayka. Pa3BuTure 1mipejCcTaBieHAN O
MPOMCXOXX/JEeHUH uesioBeKa. MeToabl u3yueHUss aHTporioreHe3a. CxojcTBa M
pa3Muus yesoBeKa v KUBOTHBIX. CHCTeMaThyecKoe T0JI0KEeHUe ueloBekKa.

OBwkyiiye  cunbl  (pakropbl) — aHTpororeHe3a.  HacneacTtBeHHast
W3MEHUMBOCTb M €eCTeCTBeHHbIM o0TO0p. OOIilecTBeHHbI 00pa3  >KU3HH,
W3rOTOB/IEHHE OPY/UU TPY/Za, MbIlLJIeHHE, PeUb.

OCHOBHBIE CTQ[IUX U BETBU 3BOJIIOLIMM YeJIOBEKa: aBCTPA/IONUTeKH, YenoBek
yMmesibid, YenoBek npsmoxoasmui, YenoBek HeaHAepTaabCKuk, YesoBek
pa3yMHbIi. HaxoJkyd HMCKOMaeMbIX OCTAaTKOB, BpeMs CyIl[eCTBOBaHMs, 00/acTb
pacrpocTpaHeHHsi, 00bEM rO/I0BHOT'O MO3ra, 00pa3 »KU3HU, OPYUs.

YenoBeueckrie  pacbl. OcHOBHble  Oosiblllie  pachl:  eBpPOMEOUHAast
(eBpa3uiickasi),  Herpo-aBCTpajiouiHasi  (3KBaTOpHa/ibHasi), = MOHIOJIOU/HAs
(asmaTtcko-amepukaHckasi).  UepTel ~ TIPUCIIOCOOTIEHHOCTH  TIpefCcTaBUTesel
yesIoBeUeCKUX pac K YC/JIOBHUSIM CyLeCcTBOBaHUsA. EJMHCTBO uenoBeuecKux pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

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

Tabmuupsl u cxembl: «Bo3HukHOBeHue COJHEUHOW CHCTeMbl», «Pa3BuTHe
OpraHhueckoro mwupa», «PactutenpHasg KieTka», <« KUBOTHasg  KJeTKa»,
«[Tpokapuotrueckasi kietka», «CoBpeMeHHasi CHCTeMa OpPraHUYeCcKOro MHpa»,
«CpaBHeHMEe aHAaTOMUUECKHX YepT CTPOeHHs Ye/ioBeKa M ue0BeKOOOpa3HbIX
06e3bsin», «OCHOBHbIE MeCTa TaJleOHTOJIOTUYECKUX  HAXOJOK  TIPeJKOB
COBPEMEHHOI'0 YejioBeKa», «/lpeBHeuiume mogun», «peBHue mogn», «llepsbie
COBpeMeHHbIe JFoAu», «HemoBeueckre pachi».

O6opypoBanue:  Myasbku  «IIpoucxoxkjeHue  deyioBeKa»  (OHOCTEI
aBCTPaJIONIUTEKA, MUTEKaHTPOIa, HeaHJepTasiblia, KPOMaHbOHLA), CAENKA WU
1300pakeHWss KaMeHHBIX OpPYAWM TepPBOOBITHOTO uesioBeKa (KaMHU-YOIIIEPHI,
pybuna, ckpebma), reoxXpoHoJioTUUecKass Tabmuila, KOeKIus «PopMbl
COXPAaHHOCTU MCKOTaeMbIX )KUBOTHBIX U PaCTEHUI».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

[TpakTrueckast paborta Ne 1. «/3yueHHe HMCKOIAaeMbIX OCTATKOB PaCTeHUN U
JKABOTHBIX B KOJIIEKLIUSIX».



OKCKypCHUsi «DBOJIIOLUSI OPraHUYecKoro mMvpa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIM WU KpaeBelueCKUl My3ei).

Tema 3. OpraHu3mbl U OKpPY)Karolas cpeja.

OKO0JIOTUs KakK HayKa. 3a/lauv U pasfesibl 3K0JI0Iuu. MeTo bl 3KOJIOrMUeCcKux
VCCIeJOBaHUU. DKOJIOTUUeCKOe MUPOBO33pPEeHNEe COBPEMEHHOI0 Ue/l0BeKa.

Cpezbl 00WTaHUS OpPraHU3MOB: BOZHAsl, Ha3eMHO-BO3/YIIHasi, TIOYBEHHas,
BHYTPHUOPraHU3MeHHasl.

OKkosnornyeckde (akrtopel. Knaccudukanmss 3KOIOrMYecKrMx (PakTOpOB:
abuoTnueckre, OWOTHUECKHMe U aHTPOTOreHHbIe. /[leliCTBHe 3KOJIOTHUUYECKUX
(hakTOpOB Ha OpraHU3MBblI.

AbuoTtryeckue ¢GakTOpbI: CBET, TeMIlepaTypa, BAaXXHOCTb. DOTOMepruoju3M.
[MpucriocobneHrss OpraHU3MOB K  [eHCTBUIO  abWOTUUeCKuX  (haKTOPOB.
buonornyeckre puTMsl.

buotnueckve  ¢akTopsbl. Bugel  OMOTMUECKWX  B3aUMOJENCTBUIA:
KOHKYPEHI[UsI, XUIITHUUeCTBO, CuMO103 U ero ¢opmbl. [lapa3uTtusMm, Kooreparus,
MyTyaju3M, KOMMeHcanmu3M (KBapTHPAHCTBO, Hax/ieOHUUYECTBO). AMEHCa/U3M,
HelTpanu3M. 3HaueHWe OHOTUYECKUX B3aWMOJENCTBUN /i CyIl[eCTBOBaHUS
OpraHM3MOB B TIPUPO/IHBIX COODIIIeCTBaX.

OKOJIOTUUEeCKUe XapaKTePUCTUKKA nonyasigui. (OCHOBHBbIE —TIOKa3aTeau
TIONYJISALIUU: UYUC/IEHHOCTh, TJIOTHOCTb, POXXAAeMOCTb, CMEPTHOCTb, IPUPOCT,
mMurpauus. IvHaMuKa YrMC/IeHHOCTH TOMYJISIUN U €€ PeryJisLiusl.

JleMoHCTpanuu:

[Moptpetsr: A. 'ymbosbaT, K. @. Pynbe, D. ['ekkersb.

Tabsuipl ¥ cxeMbl: Kapta «IIpupo/iHbie 30HBI 3emmn», «Cpefibl 06UTaHUSA
OpraHu3MoB», «®doronepuoausm», «llonynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU NOMy/IsIUK MH(Y30pUK-Ty(debKu», «I1uileBble Lienm».

JIaGopaTopHbIe U MpaKTUYeCKHue padoThl:

JlabopatopHasi pabota Ne 3. «MopdoJsioruueckre 0coOOEHHOCTHA pacTeHUl U3
Pa3HbIX MEeCT OOUTaHMUSI».

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

[TpakTrueckast paborta Ne 2. «IToACUéT TIOTHOCTH TIOMYJISIIMM pa3HbIX BUIOB
pacTeHUuI».

Tema 4. Coo01ecTBa ¥ 9K0/I0rHUeCKHe CHCTEeMbI.

CoobiiectBo opraHusMoB — OuoreHo3. CTpPyKTypbl OuoOlleHO3a: BU/OBas,
MPOCTPAHCTBEHHasi, Tpoduueckas (muieBast). Buabl-gomuHaHThl. CBSI3M B
OuolIeHO3e.

OKosioruueckde CUCTeMbl (9KocucTembl). [loHsiTve 00 3KocucTeMe W
buoreorieHo3e. DyHKIMOHA/bHbIE KOMIIOHEHTbI 3KOCHCTEMBI: TPOAYLIEHTHI,



KOHCYMEHTBI, pe/lylieHThbl. KpyroBOpOT BeIlecTB U TOTOK SHEPTHU B KOCHUCTEME.
Tpoduueckue (ruiieBbie) YPOBHU SKOCUCTeMbl. [luiljeBble 1€l W CETH.
OcCHOBHBIE TIOKa3aTeIW 3SKOCHCTeMBI: Ouomacca, TPOAYKIHS. OKOJOTHUeCcKue
NMUpaMU/Ibl:  TIPOAYKLMM, UWCIeHHOCTH, Ouomaccel. CBOWCTBA 3KOCUCTEM:
yCTOMUMBOCTh, CAMOPEry/Isilus, pa3Butre. CyKileccusl.

[IprpogHble 5KOCUCTEeMBI. DKOCUCTEMBI 03€p U peK. JKOCUCTEMAa XBOUHOTO
WY IIMPOKOJIMCTBEHHOT O Jieca.

AHTpOMOTeHHbIe ~ JKOCHUCTEMbI.  ATPO3KOCUCTEMBL.  YPOOIKOCUCTEMBI.
Briosiornueckoe 1 X03sIMICTBEHHOE 3HaUueHre arpO3KOCHCTeM B ypOoIKoCHUCTeM.

buopa3Hoobpasve kKak (akTop yCTOMUMBOCTH 3KocucTeM. CoxpaHeHHe
6uoorrnueckoro pasHoobpasus Ha 3emiie.

Yuenve B. V. BepHazsckoro o 6uocdepe. I'paHMibI, COCTaB U CTPYKTypa
6uocdepsl. JKuBoe BerjectBO U ero (yHkumud. OcobGeHHOCTH OuOChepbl Kak
riobanbHOM 9KocHcTeMbl. [IMHaMUuecKoe paBHOBece UM oOpaTHasi CBsi3b B
6uocpepe.

KpyroBopoThI BelljeCTB U OHMOTe0OXUMHUYecKre LUK/bl 3/IEMeHTOB (yrepo/a,
a30Ta). 30Ha/ILHOCTh Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6rochepe 3emau. AHTpOIIOreHHbIe M3MeHeHus B Grocdepe.
['nobanbHbIe 5K0I0THYecKue MpobieMsbl.

Cocy1iiecTBOBaHUE TIPUPOZbI U YeJi0BeueCTBa. CoxpaHeHue
6uropa3Hoobpa3rs Kak OCHOBA yCTOWUYMBOCTH Grocdepbl. OCHOBa paljiOHaIBLHOTO
ympaB/jieHusi TPUPOAHBIMHA pecypcaMd M HWX WCI0/ib30BaHUe. [lOCTUKeHus
6uosorun ¥ 0XpaHa MpUPO/BbI.

JleMoHCcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabuipl U cxeMbl: «[IuieBble 1jemu», «BHOLIEHO3: COCTaB U CTPYKTYpa»,
«[Ipuposanbie coobuiectBa», «llenu mnuTaHUs», «OKOJOrUUecKas MHUPAMUA»,
«brocdepa 1 uenoBek», «IKOCHCTEMA IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHUCTeMa
XBOMHOro Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «l[IpumepHbie
aHTPOTIOTeHHble  BO3ZIEMCTBUSI HA  TPUPOAY», «BakHeline MWCTOUHUKU
3arpsi3HEHMs] BO3JlyXa M FPYHTOBBIX BO/», «IlouBa — BayKHEMINAsh COCTaBJISFOIIIAsT
6uochepbl», «PakTopbl Aerpasaliii MouB», «[IapHUKOBBINA 3QdeKrT», «DPaKTOphI
PaIMOAKTUBHOTO 3arpsi3HeHus1 Ouocdepnl», «OOmasi cTpykrypa 6nochepsb»,
«PacripocTpanenne >xku3Hu B Omocdepe», «O30HOBBIM 3KpaH Oumocdepbi»,
«KpyroBoport yriepoja B bruochepe», «kKpyroBopoT a3oTa B IIPUPO/E».

Ob6opyznoBaHue: Mo/ieb-anMKaus «TurnmiuHbie GUOIIeHO3bI», repbapuii
«PacTtuTtenbHbIe co00bIIIeCTBa», KO/UIEKIMU «BHOLIeHO03», «BpeauTeny BaKHEHIIINX
Ce/IbCKOXO3SIMCTBEHHbIX ~ KYJbTyp», Trepbapuvi W KOJUIeKIIUM pacTeHud W
JKUBOTHBIX, TIPHHA/|JIE)KAIe K Pa3HbIM SKOJOTMUeCKUM TpyIliaM OJHOTO BH/A,



KpacHas kuura Poccuiickoii ®epnepaimn, u300pakeHHS OXpaHSEMBIX BHOB
pacTeHuM U )KUBOTHBIX.



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

Cormacio ®I'OC COO, ycTraHaBAMBalOTCSI TpeOOBaHUSA K pe3ylbTaTaM
OCBOeHUs] OOydJaroIIUMHCS  TIporpaMM  cpefiHero  obOiero  oOpa3oBaHUS:
JTMYHOCTHBIM, MeTarlpeIMeTHLIM U TTPeIMETHBIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B cTpyKkType /JMUYHOCTHBIX pe3y/JbTaTOB OCBOeHHUsl mpeameTa «buomorusi»
Bbl/le/ieHbl CJIeIyIOIMe COCTaBJISIIOLMe: OCO3HAaHWe 00yuaroIMMKICS POCCUICKOM
IPa’K/IaHCKOW WIEHTUUHOCTU — TOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/TbHOCTH
W caMoolpefie/IeHUI0, HaJluuWe MOTUBAIMM K  O0yueHMIO  OHoOJIOrHWH,
1[e/IeHarpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOeXJeHWM JIMYHOCTH Ha OCHOBE
K/TFOUEeBBIX LIeHHOCTeN U HCTOPUYEeCKUX TPaJULMi pa3BUTUsS OHOJIOTHYECKOro
3HaHHsI, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS PYKOBO/ICTBOBAThCSI B CBOEM
J1eATeJIbHOCTU LIEHHOCTHO-CMBICJIOBBIMUA ~ yCTaHOBKaMH, NPUCYLIUMHU CUCTEMeE
buonornueckoro o6pa3oBaHUs, HaIUuKe JSKOJIOTUUECKOTO ITIPABOCO3HAHUS,
CrI0COOHOCTU CTaBUTh 1[e/IA U CTPOUTD KU3HEHHbIe T/1aHBbI.

JInyHOCTHBIE pe3yJ/bTaThl OCBOEHUS MpeaMeTa «buosiorusi» AOCTUrarOTCS B
eIMHCTBe y4yeOHOM ¥ BOCTIMTATeNbHOW [IeATETbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKHUMHU COLIMOKY/IbTYPHBIMU, UCTOPUYECKUMU U yXOBHO-
HPAaBCTBEHHbIMU 1|€eHHOCTSIMH, TIDUHSATBLIMU B 0OII[eCTBe TMpaBWIaMHU U HOpMaMH
TOBe/IeHHsT M CIIOCOOCTBYIOT IIpolleccaM CaMOTIO3HaHHs, CaMOBOCITUTaHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEM TMO3WLUM JIMUHOCTH, TaTPUOTH3Ma,
YBaKEHUsI K 3aKOHY W TPaBOIOPS/IKY, Ue/l0BeKy TpyJa W CTapllieMy OKOJIeHUIO,
B3aUMHOTO yBa)KeHWs, OepeXXHOro OTHOLIeHUS K Ky/JIbTYPDHOMY Hac/leJuto U
TPaJMLMsAM MHOTOHAI[MOHAIBLHOTO Hapoja Poccurickont ®enepauyu, Npupojie U
OKpY>Karoleu cpefe.

JINuHOCTHBIE pe3y/bTaTbl OCBOeHWS YyuebHOTO mipeameTa «buomorus»
JO/DKHBI OTpaXkaTb TOTOBHOCTb U CITOCOOHOCTb 00YyYaroIUXCsi PYKOBOZCTBOBATHCS
c(hOpMHUpDOBaHHOM BHYTPEHHeW TMO3Ul[Med JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHeHTalUi, TIO3UTUBHBIX BHYTPEHHUX  YOEXIeHWH, COOTBETCTBYIOIL[UX
TPaJUI[MOHHBIM IIeHHOCTSIM DPOCCHMCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TpOLIeCCe peasv3aliii OCHOBHBIX HarpaB/ieHUW
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM UYUCJIE€ B YACTH:

1) rpa)X/JaHCKOr0 BOCIMTAHUSA:

c(hopMHUPOBAHHOCTb IPAYKAAHCKOM MO3UIMK 00yUaroierocsi Kak akTUBHOTO U

OTBETCTBEHHOTO UjieHa POCCHUMCKOT0 00I11eCcTBa;



OCO3HaHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB U 00si3aHHOCTeH, yBakeHHe
3aKOHa U MpaBOIoPsI/IKa;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM [esiTeTbHOCTA TIPU CO3/lJaHUU
yueOHBIX TPOEKTOB, PellleHUH y4eOHBIX W TMO3HaBaTebHBIX 3a/lay, BHITIOJHEHUH
O6uronMorMUeCKUx KCTIIepUMeHTOB;

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

yMeHUe YUUTHIBaTh B CBOUX AEUCTBUSX HEOOXOAWUMOCTb KOHCTPYKTHBHOTO
B3aUMOJIENCTBUS JIFOZIEN C pa3HbIMU YOeXKIeHUSIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJIbHBIM TI0J/I0KEHUEM;

TOTOBHOCTh K COTPY[HWYECTBY B MpOLleCCé COBMECTHOI'O BbITIO/THEHUS
yueOHBIX, TI03HaBaTeIbHBIX M HCC/IeJOBATe/bCKAX 3aJjad, YBaKUTE/IbHOTO
OTHOIIIEHUSI K MHEHUIO OIMOHEHTOB TIPU OOCY)KAEeHHWH CIIOPHBIX BOIIPOCOB
OMOIOTHYECKOTO CO/IepIKaHUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM [/leATe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMS:

chopMHPOBaHHOCTb POCCHUUCKOU rpakJjaHCKOH WJIeHTUYHOCTH,
NMaTpUOTH3Ma, YBa)KeHHsI K CBOEeMy HapoOJy, UYyBCTBa OTBETCTBEHHOCTU Iiepef
PopvHOM, ropAoCcTH 3a CBOM Kpau, CBOWO PojuHY, CBOM $I3bIK U KYJbTYpY,
TIPOIIJIOe M HaCTosil|ee MHOTOHAI[MOHAIbHOTO Hapoza Poccuy;

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

CMOCOOHOCTh OI|€HHMBATh BK/aJi POCCUMCKHUX VUYEHBIX B CTaHOBJIEHHE W
pa3BuTHe OHOJIOTUM, TIOHMMaHHUs 3HaueHWs OWOMOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IBI, B KU3HU UejioBeKa M COBPEMEHHOT0 00I1leCcTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3aiure OTeuecTsa,
OTBETCTBEHHOCTH 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHMWe JyXOBHbIX 1[eHHOCTeH POCCUMCKOTO Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOT0 MOBe/IeHNS;

CIOCOOHOCTh OIIeHWBAaTh CUTYal[MI0 M TIPUHUMAaThb OCO3HAHHbIE DeIlleHus,
OpHEeHTHPYSICh Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMBI U 11eHHOCTH;

0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

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

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYeCKoe OTHOIIIeHHe K MUY, BK/IIOuUasi 3CTeTHUKY ObITa, HAyYHOTO U
TeXHUUEeCKOr0 TBOPUECTBA, CIIOPTa, TPY/a, 00111eCTBeHHBIX OTHOIIIEHUA;



TTOHMMaHKe IMOLMOHA/TLHOTO BO3/1eHCTBYS XKUBOW TIPUPO/IbI U €& 11eHHOCTH;

TOTOBHOCTb K CaMOBBID@)KEHHIO B PasHbIX BHAX HCKYCCTBa, CTpeMJieHHue
TIPOSIBJISITH KAUeCTBa TBOPUECKOM JINUHOCTH;

5) ¢u3nueckoro BOCIHUTAHUSA, (JOPMHPOBAHHUA KY/JLTYPHI 3J0POBbSI H
IMOLMOHA/ILHOTO 0/1aromo/Tyunsi:

MOHMMaHWe U peajv3alids 370poBOro W 0Oe3omacHOro obpasa >KWU3HU
(3mopoBoe  TMTaHWe, COOJIIOJIeHHMEe  TUTHeHWUYeCKWX TIpaBWJI W HOPM,
cba/aHCUpPOBAHHBIA pEXUM 3aHATUM W OTAbIXa, Ppery/spHas du3nueckas
AaKTUBHOCTb), O€pe)KHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIIeHUs K
coOcTBeHHOMY (PM3UUECKOMY U TICUXWYeCKOMY 3/I0POBbIO;

MOHMMaHWe I|eHHOCTH TpaBUl WHJUBUAYAaJbHOTO W  KOJJIEKTUBHOTO
6e3011aCcHOTO MMOBeIEHHS B CUTYyaIHUsIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTFOZIEH;

OCO3HaHHWe TIOC/eCTBUN W HENpUSATHS BPeJHBIX MpHBLIUEK (yroTpebieHUs
aJIKOT0J1s, HADKOTUKOB, KYPeHHUs]);

6) TpyAOBOro BOCHIUTAHMS:

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

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

WHTepeC K pa3/uuyHbiM cdepaM mpodecCuoHanbHOW /esaTe/TlbHOCTH, YMeHHe
coBepIllaTb OCO3HAHHBIA BBIOODP OyAyielt mipodeccud U peasu30BLIBATh
coOCTBeHHbIe XKU3HEHHbIe TI/IaHbI;

TOTOBHOCTh M CIOCOOHOCTH K o0Opa3oBaHMIO M CamM000Opa30BaHWI0 Ha
TIPOTSDKEHUU BCel XKU3HHU;

7) 3K0/I0THYeCKOT0 BOCITUTAHHUS:

9KO0JIOTUYECKH 1iejiecooOpa3Hoe OTHOLLIeHHWe K TPUPoJie KaK HCTOUYHUKY
JKWU3HU Ha 3eMJie, OCHOBe eé CYII|eCTBOBaHUS;

TIOBBIIIIEHWe YPOBHSI 3KOJIOTHUECKOW KYJ/IbTYphl: TIPHUOOpeTeHHe OIlbiTa
TJIAaHAPOBAHUS TIOCTYTIKOB M OLIEHKM WX BO3MOXKHBIX TIOC/I€ACTBUM  [IIs
OKpY>Karoller Cpe/ibl;

OCO3HaHHe T00a/bHOTO XapakTepa 3KOJIOTHYeCKHX Ipo0/ieM W IyTed HuX
pelleHus;

CIIOCOOHOCTh  HMCIIO/Ib30BaTh IpHOOpeTaeMble TP H3YUYEHHH OHOJIOTHH
3HaHWSI W YyMeHUs Tpu pellleHUH mpobseM, CBSI3aHHBIX C PpalMOHA/BHBIM
MIPUPO/IOTIONB30BaHKeM  (COOJIIO[ileHre  TMpaBW  TIOBEJEHWs B TIPUPO/IE,
HampaB/IeHHBIX HAa COXpaHeHWe paBHOBEeCHUs B HSKOCHUCTEMAaX, OXpaHy BW/IOB,
9KOCHUCTeM, brocdepnr);



aKTMBHOE HerpusTHe [JeWCTBUM, MNPUHOCAIIUX BpeJ, OKpy»Karolen
TIPUPOJTHOM CpeZie, yMeHHe MPOTHO3MPOBaTh HeO/arornpusTHbie 3KO0J/IOTHYeCcKHe
NoC/IeICTBYS Mpe/IIPUHUMAaeMbIX [IeCTBUY U TIpeJ0TBPaIllaTh UX;

Ha/IMuue Pa3BUTOr0 SKOJIOTMYECKOT0 MBIIIIEHUS], SKOJIOTUUECKOU KYJIbTYPBbI,
orbITa JlesiTeTbHOCTH 9K0JIOTMUeCKOu HarpaB/I€HHOCTH, yMeHust
PYKOBO/ICTBOBaTbCS MMH B TMO3HAaBaTe/IbHOW, KOMMYHUKATUBHOW M COLMAIbHOU
TpaKkTUKe, TOTOBHOCTU K YYaCTUIO B MPAKTUUYECKOU JieATe/IbHOCTU SKOJI0TUUeCKOMn
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUHOT0 NMO3HAHMSA:

c(hOpMUPOBAaHHOCTL MHPOBO33DEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSl HayKW U 00I11leCTBEHHOW IPAKTHKH, OCHOBAHHOT'O Ha Juajore
KYJIbTYP, CIIOCOOCTBYIOI1IET0 OCO3HAHUIO CBOEr0 MECTa B TIOJIMKY/IbTYPHOM MUPE;

COBEpILIeHCTBOBAHUE $I3bIKOBOM M UMTaTe/JbCKOW Ky/IbTYpbl KaK CpeJCcTBa
B3aUMO/IEICTBUSI MEX/Y JIIOABMU U MIO3HAHUSI MUPa;

MOHUMaHue CreluPuKA OUONMOrMKM KaK HayKd, OCO3HaHUSI e€é pOoau B
(OpMUpOBaHMU PAL[MOHA/IBHOTO HAyYHOrO0 MBbILIJIEHUS, CO3[aHUM LeJI0CTHOTO
TIpe/iCTaB/eHdss 00 OKpy)KaroIlleM MHpe KaK O eMHCTBe TPHPOJbI, UeloBeKa U
o01riecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd TMpobsem
COXpaHeHUsI TIPUPO/ITHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHMU [/I1 COBPEMEHHOM IMBU/IM3al[HH:
obecTieueHrsi HOBOTO YPOBHSI Pa3BUTHS Me[UIIMHBI, CO3/jaHWE TepCIIeKTUBHbBIX
OMOTeXHOJIOTUM, CIOCOOHBIX  pelllaTb  pPecypcHble  ITPOOJeMbl  Pa3BUTHUS
ye/IoBeUeCTBa, MOWCKa MyTel BbIX0O/la U3 T7I00a/IbHBIX 3KOJIOTUUECKUX TIpo0/ieM U
obecrieueHrsi  TepexoJla K  YCTOWYMBOMY  Pa3BUTHIO,  PALlMOHATLHOMY
WCII0J/Ib30BaHUIO TIPUPO/IHBIX PeCcypcoB W (POPMUPOBAHWIO HOBBIX CTaH/IJapTOB
YKU3HU;

3aMHTEePeCOBAHHOCTh B TMOAyuYeHHH OHONOTMYeCcKWX 3HAaHUW B Ie/saX
TIOBBIIIIEHWs]  00IIeld Ky/JbTypbl, €CTeCTBEHHO-HayYHON TPaMOTHOCTH, Kak
COCTaBHOM YaCcTH (PYHKIJMOHA/ILHON I'PAaMOTHOCTH OOy4YaroImMxcs, hOpMHUPyeMOM
TIpU W3y4eHUH O1OJIoruy;

TOHMMaHWe CYI[HOCTHM METO/IOB T03HaHMSl, UCTI0J/Ib3yeMbIX B €CTeCTBEHHBIX
HayKax, CIIOCOOHOCTU WCII0/Ib30BaTh T[I0JlyuaeMble 3HaHUSI [Ji1 aHa/lu3a |
00BSICHEHUS SIBJIEHWM OKDY)KaloIlero MUpa W TIPOUCXOASIIMX B HEM M3MeHEeHUH,
yMeHUe fesiaTh 0OOCHOBaHHbIE 3aK/IIOUeHHsI Ha OCHOBE HAyuHbIX (aKTOB U
MMEROIIUXCS IAHHBIX C 11eJIbI0 TI0TyUeHUs I0CTOBEPHbIX BBIBO/IOB;

CIOCOOHOCTh CAaMOCTOSITEIbHO MCIIO/Ib30BaTh OWOJIOTHYEeCKUe 3HAHUS [IIs
peliieHUsI IP06JieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOU JesiTe/lbHOCTH, TOTOBHOCTb OCYILeCTBJISITh
TIPOEKTHYI0 U UCC/IeI0BaTeIbCKYIO AesiTeTbHOCTb UHMBUYA/IbHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTb K  HeNpephlBHOMY  00pa3oBaHUIO M
camM000pa30BaHUI0, K AaKTHBHOMY IIOJyYeHUIO HOBBIX 3HAaHWK 10 OHOOTMUA B
COOTBETCTBHHM C JKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDI

MerTanpezMeTHble pe3y/bTaThl OCBOeHUsI yueOHOro rpeaMeTra «buosiorus»
BK/IFOUAIOT: 3HauuWMble /s (OPMUPOBAHUS MHUPOBO33peHUsl 00yJaroIuxcst
MEXIUCIUTITMHAPHBIE (MeXKITpeJIMeTHbIe) OOITleHayUHble MOHSTHS, OTpaskarolue
1[eJIOCTHOCTh HAyYHOM KapTUHbl MHUpa U CIleUu(UuKy MeTO[OB [O3HaHUS,
WCI0JIb3yeMbIX B €CTeCTBEHHBbIX HayKax (BeIecTBO, SHeprusi, siBjieHue, MpoLecc,
CUCTEeMa, HayUHbIM (aKT, MPUHLMUII, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus,
ucciefioBanve,  HabrofieHUWe,  W3MepeHUWe,  SKCIIEPUMEHT W [IPYTHUX),
yHUBepcanbHble yueOHble JeMcTBUS (TT03HaBaTe/bHbIE, KOMMYHUKATUBHBIE,

peryJsiTUBHbIE), obecrieunBaroIye dbopmurpoBaHue (yHKI[MOHATbHOM
IrPaMOTHOCTM UM  COI[MA/IbHOM  KOMIIETeHI[UM O00ydYaroluxcsi, CIoCOOHOCTh
o0yuarIuXxCcs WCI0JTb30BaTh OCBOEHHbIe MEXXIHACIUTUTMHAPHBIE,

MHUDOBO33peHUeCKre 3HaHWs U yHUBepcajbHble yueOHble [eHCTBUS B
M03HaBaTeIbHOW U COLIMa/TIbHOU MPAKTHUKe.

MertarnpeZiMeTHbIe pe3y/bTaThl OCBOEHUsI TIPOrpaMMbI CpefiHero 001iero
00pa3oBaHUs [JO/DKHBI OTPaXkaTh:

OBjiafeHue yHUBepCa/JILHBIMU y4eOHbIMH Mo3HaBaTe/IbHbIMH
AeMCTBUAMU:

1) 6a3oBbIe JIOTHYECKHE JeiCTBHS:

CaMOCTOSITE/ILHO  (JOPMy/MpPOBaTh W aKTyaJu3upoBaTh  Tpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCII0J/Ib30BaTh TPHM OCBOEHWW 3HAHWW TIPUEMBI JIOTMUECKOTO MBbIIIEHHUS
(aHanu3a, cuHTe3a, CpaBHeHus, KiaccuurKalyy, 060011jeHus1), paCKpbIBaTh CMbICIT
O10/IOTHUeCKUX TIOHATHM (BBIJESATh WX XapaKTepHble MPU3HAKH, YCTaHAB/IUBaTh
CB$I3U C [IDYTUMU TIOHSITUSIMUA);

ornpefensTh Leau [JesiTelbHOCTHU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JOCTHKeHUsI, COOTHOCUTD pe3yJIbTaThl JesiTe/IbHOCTU C TIOCTaB/IeHHBIMU LIe/ISIMU;

WCTI0/Tb30BaTh OHo/IoruuecKre MOHATUS [jist 00bsiCHeHUSI (PAaKTOB U SIBJIEHUM
JKABOU MPUPOJBL;

CTPOUTbH JIOTUUECKUe PpacCyKAeHusi (MHAYKTHUBHblE, JeAYKTUBHbIE, TIO0
aHaJ/IOTHH), BBISIB/ISITh 3aKOHOMEPHOCTHM M TPOTHBOPEuUrsi B pacCMaTpUBAaeMbIX
sIBJIeHUSTX, (DOPMY/IMPOBATh BbIBOAbBI U 3aK/IHOUEHMS;

NPUMEHATb ~ CXEMHO-MO/le/IbHble cpeAcTBa Al TIpefCTaBJeHUs
CYII[eCTBeHHBIX CBsI3eid M OTHOIIIEHHI B M3ydaeMbIX OHO/IOTHUYECKHUX 00BEeKTax, a



TaK)K€  TPOTUBOPEUMH  Pa3HOTO  poOJia,  BBIABJIEHHBIX B Pa3/IMUHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH peIleHUs Mpo0/eMbl C YYETOM aHa/IM3a HUMEROIIUXCS
MaTepHUaIbHBIX U HEMaTepUasIbHbIX PECYPCOB;

BHOCHTb KOPPEKTHBbI B 1€SITeJIbHOCTD, OL|eHHBAaTh COOTBETCTBUE Pe3Y/IbTaTOB
11eJI5IM, OLI€EHMBATh PHUCKH MOC/IeICTBUH [1eITe/IbHOCTH;

KOOPAMHUPOBaTb U  BBINOJHATL PabOTy B  YC/IOBUSIX  peabHOIO,
BUPTYa/IbHOT'O 1 KOMOMHUPOBAHHOT'O B3aUMO/I€HCTBHSI;

Pa3BUBAThb KPEAaTUBHOE MBIIIIEHUE TP PeIleHUH KU3HEHHBIX TIPO0IeM.

2) 0a30BbIe MCC/Ie0BATE/IbCKHE e CTBHA:

B/1a/IeTh HaBbIKaMH yueOHO-KCC/Ie/|0BaTeIbCKOM U MPOEKTHOM /1esTeIbHOCTH,
HaBbIKAMM  paspellieHys  Tpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITE/IbHOMY TTOHMCKY METO/IOB peIlieH s TIPaKTUUeCKUX 3a/1a4, IPUMEHEeHHIO
Pa3IMUHBIX METO/[OB MTO3HAHMUSI;

WCIIO/Ib30BaTh Pa3/IMUHble BHU/bI [eATEJbHOCTH I10 IIOJIyUeHUI0 HOBOTO
3HaHWs, €ro HWHTeprpeTalyy, MNpeoOpa30BaHUI0 M TPUMEHEHHI0 B YyueOHBIX
CUTYAIL[{sIX, B TOM YHCJIe TIPU CO3/jaHUK YUeOHBIX U COLMA/IbHBIX TTPOEKTOB,;

(bopMHpOBaTh HayUHbBIM TUIT MBILUIEHUS], B/IaZIeTh HAYUYHOH TePMHUHOIOTHEH,
K/IFOUeBLIMM TTOHATUSIMU U METOZAMU;

CcTaBUTh W (OPMY/JIMPOBATh COOCTBEHHBIE 3aZlaud B 00pa30BaTe/IbHOU
NeATeIbHOCTH U )KU3HEHHBIX CUTYALUsX;

BBIB/IITb TIPUUMHHO-C/IE[ICTBEHHbIE CBSI3M M aKTya/JM3UpOBATh 3ajauy,
BBI[BUraTh TUIOTE3y €€ pellleHusi, HaXOAWThb apryMeHThl /s J0Ka3aTeJbCTBa
CBOMX YTBEP)K/I€HUH, 3a/laBaTh IlapaMeTPbl U KPUTEPUHU PEIIeHHSs;

aHa/M3UpOBaTh TIOJIyUeHHbIE B XO[€ pelIeHus 3aJaud  pe3y/bTaThl,
KPUTHUECKH OLIEHUBATh MX JJOCTOBEPHOCTh, IIPOTHO3HMPOBATh U3MEHEHHE B HOBBIX
YC/IOBUSIX;

JlABaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIeHUBATh PUOOPETEHHBIM OIbIT;

OCYIIIeCTB/IATh Iie/ieHalpaB/IeHHbIM [MOMCK IepeHoca CPejCTB U CIoCo00B
JelcTBYs B Ipo(heCcCHOHAbHYO CpPefy;

yMeTh TepeHOCUTh 3HAaHUSl B II03HABATe/NbHYIO M MPAKTHUECKYH 00/1acTH
KU3HE1esITe/IbHOCTH;

yMeTh UHTeIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00/1aCTeH;

BbIJJBUraTb HOBbIE W/IEH, TpejjiaraTb OPUTHMHA/IbHbIE TIOAXO/bl U DPEIIeHus],
CTaBUTh MPOO/IEMbI U 3a/jauH, JOITyCKAOIIMe a/IbTepHATUBHbIE PEIleHHS.

3) pabora c uadopmaruei:

OpPUEHTHPOBAThCS B Pa3/IMUHbIX UCTOUHUKAX WHPOpMaIuu (TeKcTe yuebHOro
1MocoOust, HAy4HO-TIONY/ISIPHON  JIUTepaTtype, OWOJIOTUUECKUX CJIOBAapsSX W
CrpaBOYHMKAX, KOMIBIOTEPHBIX 0asax [aHHbIX, B VIHTepHeTe), aHa/JIU3HUPOBaTh



MHGOPMAITHIO Pa3IMUHbLIX BUJOB U (hOPM ITpe/ICTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUNBOCTH;

dopMy/IMpoBaTh 3arpoChl ¥ MPUMEHSATh Pa3/IMUHble METOZbl MPH TOHCKe U
orbope Guosiornyeckoil MHGOpPMaI[H, He0OXOJUMOM AIJis BBITOHEHHST YUeOHbIX
3a/1a4;

npro0OpeTaTh OIBIT MCIO/b30BaHUS HWH(MOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUM, COBEPIIIEHCTBOBATL KYJIbTYPY aKTUBHOT'O MCITO/Tb30BAHMS Pa3/IMUHbBIX
ITIOMICKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHMa/lbHYIO  (OpMy  IIpe/CTaB/IeHUS
6uonornueckoi uHbopMaruu (cxeMbl, rpadyKH, JAarpaMMbl, TaOIULIbI, PUCYHKH
H fipyroe);

WCTIO/Tb30BaTh HAY4HBIA $3bIK B KauecTBe Cpe/CcTBa Ipu pabore ¢
Ovosornueckoli MHGpOpMalMel: IIPUMEHSTb XUMHUecKue, (U3HUecKue M
MaTeMaTh4YecKre 3HaKd W CHUMBOJBI, (hOpMYyJ/ibl, abO0peBHaTypy, HOMEHK/IATYpYy,
WCIIO/Tb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpeJCTBa
HarSTHOCTH;

B/aZIeTh ~ HaBBIKAMM  pACrO3HaBaHWA W 3alUTBl  WHMOPMAIIH,
MHGOOPMAaI[MOHHON 6€30T1TaCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMU:

1) o0mmenue:

OCYIIeCTB/ISTh KOMMYHHKALIMK BO BCeX cdepax >KU3HHU, aKTUBHO yUaCTBOBATh
B [IAJIOTe WM JUCKYCCHHU TIO CYIIeCTBY oOCy»KJaeMoil Tembl (YMeHHe 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHHUsS OTHOCHUTEBbHO BBIMIOJIHEHUs IIpejjlaraeMoi
3a/]auM, YUYUTHIBaTh UHTEPEChl U COTJIACOBAHHOCTH TO3WI[UN JPYTUX yYaCTHUKOB
Jajora Uil JUCKYCCUN);

pacrio3HaBaThb HeBepOasbHbIE CpejAcTBa OOIEeHUs, TTOHMMAaTb 3HAUEHHE
COLMATbHBIX 3HAKOB, MPEATOCHUIOK BO3HUKHOBEHHUS KOHMIMKTHBIX CHTYal[UH,
yMeTb CMATYaTh KOH(MIMKTHI ¥ BECTH ITEPETOBOPHI;

BJIAZIETh Pa3/IMUHBIMUA CII0CO0aMM OOIIeHHs W B3aMMO/IeHiCTBUSI, TIOHUMATh
HaMepeHUsI IPYTHX JIo/el, TIPOSIB/IATh YBa)KUTETbHOE OTHOIIIEHHEe K cOOeceTHUKY
Y B KOPPEKTHOU (popMe (hOopMy/IMpPOBaTh CBOU BO3PayKeHHUSsI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3PEHHSI C HCITI0/b30BaHHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi ieATe/TbHOCTD:

MOHMMATh W WCIT0/Ib30BaTh ITPEUMYIleCTBa KOMaHAHONH W WHAWBHUAYaTbHON
paboThI TIpU perieHnr OMOI0rHUecKoi Tpo6ieMbl, 000CHOBBIBAaTb HEOOXOAUMOCTh
ITPUMEHEHHS TPYTITOBBIX (DOPM B3aMMOJEHCTBUS TIPH PellleHuH yueOHOM 3a/auu;

BLIOMpAaTh TEMATUKy WM METO/bl COBMECTHBIX [IeICTBUM C YUYETOM OOIIMX
HWHTEpPeCOB M BO3MO)KHOCTEH Ka)k/I0T0 ujieHa KOJITIEKTHBaA;



NPpUHUMAaTh  1leJid  COBMECTHOW  JesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJWHUPOBAaThb [JEWMCTBUS MO €& [NOCTWXKEHWIO: COCTaB/ATh IUIAH JeWCTBUU,
pacrpe/iefiiTh PO C YYETOM MHEHUM Y4YaCTHUKOB, OOCY»KAaTb Ppe3y/bTaThbl
COBMECTHOI paboTh;

OlLleHMBaTh KaueCTBO CBOEro BKJ/3Jla YW KaKJOT0 YyuaCTHHMKA KOMaHZbl B
oO11T1ii pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

rpejjiaraTh HOBBbIE TIPOEKThbI, OLIEHWBaTh W€ C TIO3WUIMA HOBU3HBI,
OpPUT'MHA/IbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYLIeCTB/ISITh TO3UTUBHOE CTpaTernyeckoe TIOBeZileHMe B Pa3/IMUHbIX
CUTYaLUsIX, TIPOSIB/ISATH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATHBHBIM.

OBj1ajieHrie YHUBEPCATbHBIMHU Pery/JIATUBHBIMHU JeCTBUAMM:

1) camoopraHu3anus:

WCTIO/Tb30BaTh OWONOrMUecKre 3HaHWS [Ji BbIB/EHUS TIpo0/ieM U HUX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BbLIOMpaTb Ha OCHOBe OMOJIOTUYECKUX 3HaHWM Ile/ieBble W CMbIC/IOBBIE
YCTAaHOBKU B CBOUX JIEMCTBUSAX U MOCTYITKAX 0 OTHOIIIEHUIO K YKUBOM TPUPO/eE,
CBOEMY 3710POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILLeCTBJISAITh MO3HABaTeIbHYI0 [1eATe/bHOCTh, BbISIBJISTH
rpo0embl, CTaBUTh U (HOPMYJIHMpPOBaTh COOCTBeHHbIE 3a/laur B oOpa3oBaTebHOM
JesiTeNTbHOCTU Y YKU3HEHHbIX CUTYal[UsIX;

CaMOCTOSITEJTLHO ~ COCTaB/ISATH IUIaH pellleHus: Tpo0/ieMbl C  YYETOM
MMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATiouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

PACIIUPSATb PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHHH;

JieylaTh OCO3HAHHBIN BLIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTD
3a pelleHue;

OlLIeHUBaTh MPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh  (POPMHPOBAHWIO U TIPOSIBJIEHUIO IITMPOKOW 3pyAULIMN B
pasHbIX 00/1aCTSIX 3HAHWM, TMOCTOSHHO IIOBBHIIIATh CBOM 00pa3oBaTe/bHbINA H
KY/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KOPPEKTHBBI B [IeATe/bHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisIM;

BJaZieTh ~ HaBbIKAMU  TO3HaBaTelbHOW  peduieKCMM KaK  OCO3HaHUs
COBepIlIaeMbIX [IeCTBUM U MBICUTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBAHUM, WCIOIb30BaTh NMPUEMBbI peduieKCUU /i1 OIleHKH CUTYyalldd, BbIOOpa
BEPHOTO0 pellleHus;

yMeTb OL|€EHWBaTb PUCKM ¥ CBOEBPEMEHHO IPUHUMATh peLIeHUsl M0 HUX
CHIDKEeHMIO;



MPUHMMATh MOTWBBI M apryMeHTbl JADYTMX T0PU aHaJu3e pe3y/bTaToOB
JleATe/IbHOCTY;

3) npuHsTHE Cebs U APYyrux:

MPUHUMATD Cebsi, TOHMMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

TPUHMMATh MOTHBBI M apryMeHTbl JDYTMX TNPU aHaJu3e pe3y/bTaToOB
JleATe/IbHOCTY;

NpuU3HaBaTh CBOE TIPABO U MPaBO IPYTHX Ha OLLMOKY;

pa3BUBaTh CMIOCOOHOCTH TIOHUMATh MUP C TIO3UL[UU JIPYTOTO uesioBeKa.

INPEAMETHBIE PE3YJ/IBTATHI

[TpengMeTHbIe pe3y/ibTaThl O0cBoeHHsi TporpamMMbl COO mo 6Guonoruu Ha
6a30BOM ypOBHE BK/IFOUAIOT Crieliduueckye st yueOHoro rpegMeta «buonorusi»
HayuHble 3HaHHsS, YMeHHS U CIoCcoObI efiCTBHI TI0 OCBOEHHIO, MHTEpIIPeTal[ii 1
nipeoOpa3oBaHUI0 3HAHWM, BU/IbI [eSTeIbHOCTU T10 TIO/IyYeHHI0 HOBOTO 3HAHUS U
NIPUMEHEHUI0 3HAaHUN B Pa3/IMUHBLIX YUeOHBIX CHUTYyalUsiX, a TakKKe B peasbHbIX
JKU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C OwHosiorvei. B mporpamMme mnpeaMeTHbIe
pe3y/bTaThl TIPe/iCTaB/IeHbI 110 To/laM 00yUeHusl.

[IpenmeTHBIe pe3ynbTaThl OCBOEeHUs yuebHoro rpeamera «buosorus» e 10
K/lacce [O/KHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MecTe U POk OUOJIOTHUHM B CUCTEMe HayuHOTO
3HaHUS eCTeCTBEHHbIX HayK, B (OpPMHUPOBaHWU COBPEMEHHOW eCTeCTBEeHHO-
Hay4YyHOU KapTUHbI MMpa WU Hay4yHOTO MHMPOBO33DEHHs, O BK/aJe POCCUMCKUX U
3apy0Oe)KHbIX yUEHBIX-OHMO/IOTOB B pa3BuTHe Ouosoruu, GyHKIIMOHATIBLHOM
rPaMOTHOCTHU Yeji0BeKa /J1s pellieHus )KU3HeHHbIX 3a/ay;

yMeHUe pacKpbIBaTh COjlep)KaHre OHO0/IOTHYeCKUX TePMHUHOB W TIOHSITHIA:
)KU3Hb, KJeTKa, OpraHv3M, MeTaboiu3M (oOMeH BeleCTB W TMpeBpailleHre
SHEepPruu), ToMeocTas (CaMoperyJsiljusi), ypOBHeBasi OpraHu3aLusi KUBbIX CUCTEM,
CaMOBOCIPOM3Be/ieHHe (PenpoAyKLKsi), HacaeICTBeHHOCTb, U3MEHYUBOCTb, POCT U
pasBuUTHE;

yMeHWe u3/aratb Ouosiorhyeckue Teopun (KJeTOYHasi, XPOMOCOMHas,
MyTallMOHHasl, I|eHTpa/ibHas JlorMa MOJIeKY/IApHOM Ouosoruu), 3akoHbl (T
Mengensi, T. Moprana, H. . BaBuioBa) u yueHus (0 LleHTpax MHOT0oo0Opa3us u
TIPOUCXOKJEHUs KYJbTYpHbIX pacteHud H. V. BaBuioBa), onpenensiTb rpaHULIbI
VX TIPUMEHHUMOCTH K )XKUBBIM CUCTEMaM;

yMeHUe BJa/leTb MeTO/laM/d Hay4YHOr o M03HaHWsl B 6uosioruu: HabsoieHre u
OMNMCaHWEe >XUBBIX CUCTEM, TIPOLIECCOB W SIBJIEHWW, OpraHU3alis U TMPOBe/leHUe
OMOMOTMUECKOTO  JKCIIEePUMEHTa,  BBbIIBDKEHHWE  TUIIOTe3bl,  BbIB/IEHHUE
3aBUCUMOCTH MeXAYy WCC/IeyeMbIMU BelUUMHaMH, OObsCHeHHe TOoTyYeHHbIX



pe3yJIbTaTOB, WMCIIO/Ib30BAaHHBIX HAYUHBIX TIOHSATHM, TEOPUM U 3aKOHOB, YMeHHe
Jles1aTh BBIBO/IbI HA OCHOBAHUM MOTYUeHHbIX pe3y/bTaToB,;

yMeHHe BbIZIeJIATh CYIl[eCTBeHHbIe TPHU3HAKHW BUPYCOB, KJIETOK TMPOKAapUOT U
9YKApHOT, OJHOK/JETOUHBIX U MHOTOK/JIETOUHBIX OpraHu3MOB, OCOOEHHOCTH
TIpo1[eccoB: oOMeHa BellleCTB W TIpeBpallleHus SHepruu B KieTKe, (OTOCHHTe3a,
TIaCTUYECKOT0 UM JHepreTUyeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OTVIOZIOTBOPEHMS, PAa3MHOXXEHMs, WHAWBUAYaJbHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMeHUe TIPUMEHSITh ToJyueHHble 3HaHUS /i1 00bsCHeHUs OMOIoruUecKux
TIPOLIECCOB W SIBJIEHWH, /1Sl TIDUHATHS MPAKTUUECKUX pelleHuM B MOBCeJHEBHOM
KU3HU C Lejblo obecrieyeHuss 0e30MacHOCTHM CBOEro 3/0POBbsSi U 3[J0POBbsI
OKPY>KaIOIIUX JTIo/iel, COO/TI0ieHrs] HOPM TPaMOTHOT'O TTOBeZIeHHs B OKPY KaroIIiei
TIPUPOJTHOM Cpejle, TIOHMMaHWe HeOoOXOJUMOCTH WCIOIb30BaHUS [JOCTYKEHUM
coBpeMeHHOW  Ouosiorud W OWOTeXHONOTWMA /i pal[MOHAJBHOTO
TIPUPOZIOTIONH30BaHKS;

yMeHHe pellaTh 3J/leMeHTapHble TeHeTHMUeCcKue 3aZlaud Ha MOHO- W
AUTUOpUIHOe CKpellliBaHWe, CLeTJIeHHOe Hac/ie/JoBaHhe, COCTaB/ISATh CXeMbl
MOHOTMOPU/IHOTO CKpeIllWBaHUs /s TIpeJCKa3aHus HacjaeloBaHUsl TIPU3HAKOB Yy
OpraHu3MOB;

yMeHUe BBITOIHATL J1abopaTOpHbIe W TIpaKTHUeCKWe paboThl, COOM0AaTh
TIpaBu/Ia py paboTe ¢ yueOHBIM U 1aOOPaTOPHLIM 000PYIOBAHHUEM;

yMeHWe KPUTUUeCKd OlleHWBaTh W HWHTEpPIPeTUpOBaTh WH(MOPMALKIO
OMOIOTMYECKOTO  COJIepP)KaHUsl, BK/IIOUAOIIYI0 TICEeB/[OHAyUHble 3HAHUS U3
pa3MUHbIX UCTOYHUKOB (Cpe/icTBa MacCOBOM WMH(MOPMaIMK, HayYHO-TIOMY/ISIpHbIE
MaTepuasbl), 3THYeCKHe acCreKTbl COBPeMeHHBbIX HCC/Ie/JOBaHUM B OHOJIOTHH,
MeAULIHe, OMOTeXHOIOTUH;

yMeHHe CO03/jlaBaTb COOCTBeHHbIe IIMCbMEHHble W YCTHBIe COOOIIeHUs,
0006111as1 610/IOTHYECKYI0 WH(POPMAIMIO U3 HEeCKOJBKHUX WCTOUYHHUKOB, TPAMOTHO
WCTI0/Th30BaTh TIOHATHUHHBIN arirapaT OMOI0TvH.

[IpenmeTHBIE pe3y/lbTaThl OCBOeHUs yuebHoro rpeamera «buosorus» e 11
K/1acce J10JDKHbI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HaHUM O MeCTe W PO OMOJIOTHH B CUCTEMe HayUHOTO
3HaHHSI eCTeCTBEHHbIX HayK, B (HOPMHUPOBAaHUM COBPEMEHHOW eCTeCTBeHHO-
HayYyHOW KapTHWHBI MHpPa U HayYHOTO MHPOBO33DeHHs, O BKJaZile POCCHUHCKUX U
3apy0Oe)KHbIX yUEHBIX-OMO/IOTOB B pa3BuTHe Ouosoruu, GyHKIMOHATBLHOM
IPaMOTHOCTHU uesioBeKa Jijisl pellieHus )KM3HeHHBIX 3a/1ay;

yMeHUe pacKpbIBaTh COjlep)KaHre OHO0/IOTHYeCKUX TepPMHUHOB W TIOHSITHIA:
B/, TIOMYJIsALMsSA, TeHO(MOH/, SBOIOLMS, ABWKYIMe CH/bl ((haKTOpbI) SBOJIOLUH,
MIPUCIIOCOOIEHHOCTh OpPraHM3MOB, BUJI000pa3oBaHMe, 3KOJIorhYeckre (HakTophbl,



9KOCHUCTeMa, TIPOAYLIEHTbI, KOHCYMEHThI, peAyLeHTbl, I1[eMh  IHUTaHus,
9KO0JIOTMYecKasi TupamMua, bruoreorieHo3, brocdepa;

yMeHuWe u3iaraTb Ouosoruueckde Teopud (3BOJIIOLMOHHAs Teopus Y.
[apBuHa, CUHTeTHUYeCKasi TeOpHWsl SBOJIIOLMK), 3aKOHbl M 3aKOHOMEPHOCTU
(3apoppieBoro cxogctea K. M. Bspa, uepefoBaHus T/1aBHBIX HaripaB/IeHUU U
nyted ssomoruu A. H. CeBepijoBa, yueHus o 6uocdepe B. WM. BepHazckoro),
OTIpe/ie/IiTh TPAHMIIBl X TIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHUe B/a/leTh MeTOAaM1 HayuHOro 1M0o3HaHUs B Ouosoruu: HabmojeHre 1
OTMCaHWe >KUBBIX CHCTEM, TIPOIIECCOB W sIBJIEHWH, OpraHW3al[isi W TIPOBeeHHe
O6UOMOTMUeCKOT0  JKCIepUMeHTa,  BbIIB)KeHWEe  TUIOTe3bl,  BbisB/IEHUE
3aBUCUMOCTH MEX]y HCC/IeyeMbIMU BeMUMHAMH, OObSCHEHHWe TIOMy4YeHHbIX
pe3y/bTaToB, UCII0/Ib30BaHHBIX HAYUHBIX TOHSTHMN, TEOPUM U 3aKOHOB, yMeHHe
Jies1aTh BBIBO/IbI HA OCHOBAHUH TIOTYUeHHBIX pe3y/IbTaToB,;

yMeHWe BbIIe/ISITh CYIleCTBeHHble TIPU3HAaKW CTPOeHUs] OMOIoruuecKux
O0BEKTOB: BHWIOB, TIOMYJIAL[MM, TPOJYLIEHTOB, KOHCYMEHTOB, peyLeHTOB,
OuOreolleHO30B M IKOCHCTEM, OCOOEHHOCTU TIPOLIeCCOB: Hac/e[CTBEHHOMN
WM3MEHUMBOCTH, €CTeCTBEHHOTO O0TOOpa, BHA000pa30BaHUs, MPUCIIOCOO/IEHHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUeCcKUx (HaKTOPOB Ha OpraHu3Mbl, TepeHoca
BEIIeCTB U TIOTOKA JHEPTMU B JKOCHCTEMAax, aHTPOIIOT€HHBIX W3MeHeHUW B
5KOCHUCTEMax CBOE€M MeCTHOCTH, KPyroBOPOTa BeL[eCTB U OMOreOXUMUUeCKUX
I[UKJ/IOB B Orocdepe;

yMeHUe TPUMEHSITh TI0/lyueHHble 3HaHWS AJi 00bsCcHeHus 6MOooruuyecKux
MIPOLIECCOB M SIBJIEHWM, [/Is1 TIPUHATHSA MPaKTUYECKUX peLleHWM B MOBCEJHEBHOU
KU3HU C 1iesiblo  obecrieueHust 0e30MacHOCTH CBOEro 3/0pPOBbSi U 3[I0POBbSI
OKPY>KaIOIIUX JTto/iel, COB/Tr0ileHrs] HOpM TPaMOTHOTO TTOBeZIeHUs B OKPY KaroIlieit
TIPUPOJTHOM Cpejle, TIOHMMaHWe HeOoOXOJUMOCTH WCIOIb30BaHUS [JOCTYKEHUM
COBpeMeHHOW 610/I0THM /17151 paliOHA/ILHOTO MPUPO0TI0J/Ib30BaHUS;

yMeHUe pelliaThb 3/ieMeHTapHble OMOJIOTHYeCcKUe 3a/lauM, COCTABJISATh CXEeMbI
TiepeHoca BellleCTB ¥ SHePTyr B 9KOCHCcTeMax (LleMy MUTaHus);

yMeHHe BBITOJHATL JIabopaTOpHble W TIPAKTHUeCKHe paboThl, COOMIOAATH
TipaBu/Ia npy pabote ¢ yueOHBIM 1 1abopaTOPHBIM 000pYyIO0BaHUEM;

yMeHWe KDUTHYeCKH OIeHWBaTb W HWHTEPIIPeTUpPOBaTh HWH(OPMAIUIO
OMOMOTUUeCKOTO COZIep>KaHUs, BK/IIOUAIOIYy0 TICeBJOHAyYHble 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(OPMAIMU, HayUHO-TIOMY/IsIPHbIE
MaTepuasnbl),  paccMaTpuBaTb  rjoOalbHble  3KOJIOTUYECKHWe  TpoOsieMbl
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUI0 K HUM COOCTBEHHYIO TTO3ULIUIO;

yMeHUe CO03[jaBaTh COOCTBEHHbIe IMMCbMEHHble U YCTHBIE COOOIIeHus,
0000111ass 61o/TIorMUecKyr0 MHGOPMAIMI0 U3 HECKOIBKUX HUCTOYHHUKOB, T'PAMOTHO
MCTI0/Tb30BaTh MOHATUIHBIN arimapat O6U0I0ruun.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHBIe
HaunmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m KoutponbHsbie | [IpakTHuecku
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI e paboTbI
pecypchl
bubmioreka LIOK
1 bronorus Kak Hayka 2 0-5 https://m.edso0.ru/7f41¢292
bubmioreka LJOK
2 JKviBble CHCTEMBI U UX OpraHu3al[ys 1
https://m.edsoo.ru/7f41c292
. bubmioreka LIOK
3 XUMUYECKUN COCTaB U CTPOEHUEe K/IeTKU 8 1
https://m.edsoo.ru/7f41c292
bubmoreka LIOK
4 JKusHeesaTe1bHOC e 6
VSHEACATRIILHOCTS KIETRY https://m.edsoo.ru/7f41c292
5 Pa3sMHOKeHUe U MHAVBUya/IbHOE pa3BUTHE 5 1 bubmmoreka LIOK
OpraHu3MoB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTh 1 U3MEHUUBOCTh 3 15 bubnuoreka LIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3moB. OCHOBBI 3 bubmuoreka LIOK
OUOTeXHOIOTUN https://m.edsoo.ru/7f41c292
bubmioreka LJOK
8 Peseparioe Bpems 1 https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 K/TACC

KosinuecTBo yacos JJIeKTPOHHBbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (yudpposBbie)
Ne n/m Kontponbuel | IIpakTHueckue
NMpOrpamMMblI Bcero oOpa3oBare/bHbIE
e paboTbI paboThI
pecypchbl
bubmiorteka LJOK
1 BOMOLHONHas bronorus J 1 https://m.edsoo.ru/7f41cc74
9 Bo3sHUKHOBeHUe U pa3sBUTHe KU3HU Ha 9 0.5 bubnuoreka IIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3sMel ¥ OKpysKarolLas cpeja 5 1 bubmotexa LIOK
P by Has cpea https://m.edsoo.ru/7f41cc74
b K
4 Coo0111ecTBa ¥ 3KOJIOTHUECKHE CUCTEMBI 9 nbmmorexa I10
https://m.edsoo.ru/7f41cc74
5) PesepBHoe Bpems 2 bubmotexa OK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KosinuecTBo 4yacoB JJIeKTPOHHbIEe
Hara
Ne uudpoBbie
Tema ypoka KontposbHble | IIpakTHueckue | H3yUe€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboTsI A
pecypchbl
bubmoreka LJOK
1 buonorus B cucteMme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl T1I03HaHUS )KUBOM TIPUPO/IBI.
[MpakTrueckast pabota Ne 1
2 «/cronb30BaHMe pas3/IuuHbIX 1 0.5 Bubmiorexa LIOK
P ' https://m.edso0.ru/863e6122
MeTO/IOB MPY U3yUeHUH
OUMO0/IOTHYeCKUX 00BEKTOB»
3 buosiornyeckue cucteMsl, IIpoLeCChbl 1 Bubmioreka LIOK
U UX U3yueHue https://m.edsoo.ru/863e6564
4 XUMHUUeCKui cocTaB KaeTku. Boza u 1 bubnuoreka LIOK
MUHepaJibHbIe COIU https://m.edsoo.ru/863e674e
bubmoreka LJOK
5 Benku. CoctaB u cTpoeHHe Oe/TKOB 1
P https://m.edsoo.ru/863e6b72
depMeHTbI — OMOIOrHYeCKHe
Karanu3aropsl. JlabopatopHasi
5 pabora Ne 1 «3yueHue 1 0.5 bubmoreka LJOK
KaTaIMTUUeCKOM aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha rpUMepe amusIasbl
WJIM KaTasa3sbl)»
7 YrieBoabl. JIMuabl 1 bubnuoreka IIOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

https://m.edsoo0.ru/863e6870

bubmoreka LJOK
8 Hyxsientosere kucioret. AT® https://m.edsoo.ru/863e6d5c
9 Wctopusa u meTozb! U3ydyeHus bubnuoreka IIOK
KieTky. KietouHas Teopus https://m.edsoo.ru/863e6e88
10 KiieTka Kak 11e/10CTHas >KrBast
cucremMa
CTpoeHue 5yKapyuOTUUYECKOMN KJIeTKHU.
JIabopatopHasi pabota Ne 2
«/3yueHre CTpOeHHUs K/IeTOK Bubmoteka LIOK
11 PaCTeHUH, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6£f0
6akTepuii 110J, MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢
rOTOBBIX MUKpOTIperapaTax U ux
onuvcaHue»
bubmmoreka IIOK
12 Omen BemecTs um MeTado/msM https://m.edsoo.ru/863e766¢
bubnuoreka IIOK
13 orocuHTes. XemocuHTes https://m.eds00.ru/863e7c98
14 OHepreTUUeCKU 00MeH Bubmorexa [JOK
https://m.edsoo.ru/863e7aae
JKU3HeHHbIN LUK/ KIeTKU. [leneHue
KJIeTKHA. MuTo3. JlabopaTopHas
15 pabota Ne 3 «HabrozeHre MUTO3a B 0.5 Bubmiorexa IOK
https://m.edsoo.ru/863e7dc4
KJ/IeTKaxX KOHUMKAa KOpellKa JiyKa Ha
rOTOBBIX MUKpOIIperapaTax»
16 BuocuHres benka. Peakijys bubmoteka LIOK
MaTPUYHOI'O CUHTEe3a https://m.edsoo.ru/863e796e
17 TpaHcsisaus — 6uocuHTe3 Heska bubmoteka LIOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870

https://m.edsoo.ru/863e796e

HexkneTounble (hOpMbI )KU3HU —

bubmoreka IIOK

18
BUPYCBI https://m.edsoo.ru/863e7540
bubmmoreka IIOK
19 ®opMbI pa3MHOXKEHWSI OPTaHNU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
BubmoTeka [IOK
2 Meii
0 o3 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TIOJIOBBIX
K/1eTOK. OI1ol0TBOpeHue.
91 JlabopatopHasi pabota Ne 4 0.5 Bbubmoreka LIOK
«/3ydeHune CTpoOeHUs M0JIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpernaparax»
Y VuvBuyanbHOe pa3BUTHe Bbubmmoreka LIOK
OpraHu3MoB https://m.edsoo.ru/863e8436
93 I'enetrika — Hayka o bubnuoreka LIOK
Hac/1eICTBEHHOCTU U U3MEHUYHBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH Hac/e/l0BaHus
24 TIpU3HAaKOB. MOHOTUOpHAHOE Bubmiorexa [JOK
P ) puA https://m.eds00.ru/863e8878
CKpellliBaHue
UrubpusHoe cKpeljiBaHue. 3aKOH
25 §e3aBHIZI/I'§40r0 Hapcnus OBaHUS Bubmotexa OK
A https://m.edsoo.ru/863e89a4
TIPM3HAKOB
CuenieHHOe Hac/ie/loBaHUe
2% nipy3HaKoB. JlabopaTopHas pabora 0.5 bubmoteka LIOK

Ne 5 «M3yueHue pe3y/bTaToB
MOHOTHOPUIHOTO U IMTUOPU/THOTO

https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e

CKpelLMBaHus y Ap030(usbl Ha
TOTOBBLIX MUKpOTIperiapaTax»

27 I'enetuka nosa. HacinegoBanue 1 bubmoteka LIOK
IIPU3HAKOB, CLeIJIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
W3menunBoCTh. HeHacnecTBeHHast
M3MEeHUMBOCTb. JTabopaTopHast

)8 pabota Ne 6. 3yueHne 1 0.5 bubmmoreka LIOK
MO/U(PUKAITMOHHOM U3MEeHUHUBOCTH, ' https://m.edsoo.ru/863e8efe
IIOCTPOeHKe BapyUaLlMOHHOIO psifia U
BapHaLMOHHOU KpPHUBOW»

HacnencrBeHHast ©3MEHUUBOCTb.

59 JlabopatopHasi pabota Ne 7. 1 0.5 Bbubmoreka LIOK
«AHanu3 MyTali y po3oQguiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIperiapaTax»

30 I'eneTuka uesioBeka 1 Bubmorexa [JOK

https://m.edsoo.ru/863e8d78
Pe3sepBHbIi ypok. O60011IeHHE 110

31 TeMe «HaciencTBeHHOCTh U 1
W3MEHUHMBOCTb OPraHU3MOB»

32 CesiekLIs KaK HayKa U mpoLiecc 1 Bubmorexa [JOK

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

33 Metobl ¥ JOCTUXKEHHUS CeTeKLIMU 1 Bbubmmoreka LIOK
pacTeHNH U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buotexHosi0rus Kak oTpacib 1 Bbubmoreka IIOK
TIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBHIEE KO/IMYECTBO YACOB I10 34 4

I[TPOI'PAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60

11 K/TACC

KosnuecTBo uacos JJIeKTPOHHbIE
Jara
No uudpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Ye€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboTsI A
pecypchbl
1 OBOMIOLMS U MeTO/Ibl €8 U3yuyeHUus! 1 Bubmiorexa [JOK
H A y https://m.edsoo.ru/863ea20e
9 VicTopus pa3BuTHs Npe/iCcTaB/IeHUuI 1 bubmmoreka IIOK
00 3BoMMIOIN https://m.eds00.ru/863e9570
bubmmoreka IIOK
3 M 1
HMKPOIBOTIONHA https://m.edsoo.ru/863eScle
[MTomynsius Kak 3/1eMeHTapHast
eIMHWLIA BU/A U SBOJIFOLIUU.
4 JI'qa6o ];TO }ilﬂ abora Eo 1 1 0.5 Bubmiorexa [JOK
batopras b ) ' https://m.eds00.ru/863e99c6
«CpaBHeHMe BU/IOB MO
MOpP($0J/IOrMUeCcKOMY KPUTEPHIO»
c [BroKy1ue cusbl (3/1eMeHTapHbIe 1 bubmoreka LIOK
(hakTOpHBI) 3BOMIOLIUA https://m.edsoo.ru/863e9da4
bubmoreka IIOK
6 EcTtecTBeHHbIHM 0TOOpP U €ro (GopMbl 1
P bop https://m.edsoo.ru/863e9ed0
Pe3ynbTaTh! 3BOMOLIAN:
TIPUCIIOCO0/IEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBaHue. JTabopaTopHas 1 0.5 bubmoreka IIOK
pabota Ne 2 «OrncaHue ' https://m.edsoo.ru/863e9fde
TIPUCIIOCO0/IEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIbHOTO XapaKTepa»
8 HarpaBnienus v myTHt 1 bubmoreka LIOK



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e

>KU3HU Ha 3eMiie»

MakpO3BOJIFOL[AN https://m.edsoo.ru/863e9cle
9 HeobpaTuMocCTh 3BOIOLIMN
10 Vcropus )XU3HU Ha 3eMiie U MeTO/bl
eé U3yuyeHus
1 ['uroTessl MPOUCXOXKAEHHUS KU3HA bubnmoreka LIOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
1 Pa3Butne xu3HU Ha 3emiie I10 3pam U bubmoteka LIOK
rnepuoam https://m.edsoo.ru/863ea6be
OcCHOBHBIEe 3Tarbl BOJIHOLN
PacTUTENILHOIO U JKUBOTHOI'O MHUpa.
13 [MpakTryeckast pabora Ne 1 0.5 bubmoteka LIOK
«/I3yuyeHre UCKOTIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHi U )KUBOTHBIX B
KOJUTeKL[USIX»
14 CoBpeMeHHas cucTema bubmoreka LIOK
OpraHUuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOLMS UesioBeKa (aHTPOIoreHe3s) bubmotexa OK
H P https://m.edsoo.ru/863eac2c
16 [Bwky1iue cumbl (HakTopsl) bubmoteka LIOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaZiU IBOTFOLIUU
yesioBeKa
18 UenoBeyeckue pacsbl U NPUPOJHbIe Bbubmoreka IIOK
ajlarnralyy yejioBeKa https://m.edsoo.ru/863eaea?
Pe3epBHbIit ypok. O600ITIEHME TTI0
19 Teme «BO3HUKHOBeHME U pa3BUTHE



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e

20

OKOJI0TUs Kak HayKa

CPEALI 00UTaHKS U SKOJIOTHUECKHE

bubmoreka IIOK

21
dakTopbI https://m.edsoo.ru/863eafec
AbuoTtrueckue GakTophbI.
JlabopatopHasi pabota Ne 3.
«Moponornueckre ocobeHHOCTH
22 aCcTeHUM U3 pa3HbIX MeCT 0.5 bubmorexa OK
P b ' https://m.edsoo.ru/863eb10e
obutanusi». JlaboparopHasi paboTa
Ne 4. «Bnusinve cBeTa Ha poCT U
pa3BUTHE UePeHKOB KoJieyca»
bubmoreka IIOK
23 Buotuueckue ¢akTopbl
P P https://m.edsoo.ru/863eb348
JKOJIOTUYeCKUe XapaKTepUCTUKU
nonysiuu. [IpakTudeckas pabora
24 Ne 2 «IToACUéT MJIOTHOCTH 0.5
MOMYJISILIAIA pa3HbIX BUOB
pacTeHuI»
o Coo0111ecTBa OPraHU3MOB — Bbubmmoreka IIOK
OMo1eHO3 https://m.edsoo.ru/863eb46a
26 JKOJIOTUYeCKHe CUCTEMBI Bbubmmoreka LIOK
(2KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBbIe MOKa3aTe/lyu S5KOCUCTEMBI.
27 JKoJioruyeckue rmipaMu/ibl bubmmorexa IOK
. DAMHABL. https://m.edsoo.ru/863eb5fa
CaoricTBa 3k0cucTeM. CyKreccus
28 [TprpogHbIe 5KOCUCTEMBI
29 AHTpOIOreHHbIe 3KOCUCTEMBbI
30 Buocdepa — rinobanbHas Bubmoreka IIOK

9KOCHCTeMa 3eMJIH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

31 3aKOHOMEpHOCTH CyI11[eCTBOBaHUS 1 bubmmoreka IIOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 YenoBeuecTBo B brochepe 3emnu 1

33 Cocyl1ecTBoBaHue PUPOABI U 1 bubmoreka LIOK
ye/I0OBeyeCTBa https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O60011I€HIE TEMBI

34 «Co00111eCTBa ¥ SKOJIOTHUeCKHe 1
CUCTEMbI»

OBILIEE KOJIMYECTBO YACOB I10 34 )t

I[TPOI'PAMME



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/ILHOM ITPOI'PAMMBI

IIpoBepsieMble NMpeAMETHBIE Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl CpPe/JHero o01ero oopa3oBaHus

CdhopMHUPOBaHHOCTh 3HAaHWK O MeCTe U POJM OUOJIOTMK B CHCTEMe
HayuYHOT0 3HaHMs eCTeCTBEHHBIX HayK, B (JOPMUPOBAaHNY COBPEMEHHOU
€CTeCTBEHHO-Hay4YHOM KapTHMHbI MMpa U HAyYHOIO MHPOBO33pE€HUS; O
BK/Iafle POCCUMCKHUX W 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
6uosioruy; GYHKLMOHAIBHONW TI'DaMOTHOCTH 4YesjioBeKa JJ/isi pelleHust

JKMU3HEHHBIX 3a1a4

YMeHMe pacKpbIBaTh CoOfiep)KaHHe OHOJIOTHYeCKMX TEePMUHOB U
TIOHSITUM: >KU3Hb, KJIeTKa, OpraHusM; Metabosin3M (0OMeH BelllecTB U
MpeBpaljeHre >SHepPruM), roMeocTtas (camopery/silys), YpOBHeBas
OpraHu3sals KUBBIX CHUCTeM, CAMOBOCIIDOM3Be/leHHe (pernpojyKLs),

HaC/j1ea4CTBeHHOCTh, N3MEHUMBOCThb, POCT W Pa3BUTHE

YMeHure u3naratb OMOIOTHYEeCKUe Teopur (K/IeTouHas, XpOMOCOMHasl,
MyTaluoHHasi), 3aKoHbI (. Mengensi, T. Moprana, H.W1. BaBunosa) u
yueHus: (O IIeHTpax MHOrooOpa3usi U TPOUCXOXKIEHUS KYIbTypPHBIX
pactenuii H.W1. BaBunosa), onpeziesiiTb rpaHULIbl UX TPUMEHUMOCTH K

JKUBBIM CHMCTE€MaM

YMeHue BrafileTb MeTOAAMH HAyuyHOTO TIO3HaHWsA B OuosIoruM
(HabnofeHWe W OMMCaHWe >KUBBIX CHCTeM, TPOLIECCOB U SIBJIEHUH;
OpraHuM3alusi W TIpoBeZieHHe  OMOJIOTMUeCKOTO  SKCIepUMEHTa,
BBIIBIDKEHVE  TUIOTe3bl;  BbIIBJIEHME  3aBUCUMOCTH  MeX[Y
WCC/Ie[lyeMbIMA BeJTMUMHAMH, OOBSICHEHHE TT0/TyUeHHBIX pe3y/IbTaToB,
VICTIO/Ib30BaHHbIX HAYYHBIX IOHATUM, TEOPUM M 3aKOHOB; YMeHHe

AeJ1aTb BbIBOJbI Ha OCHOBAHHWH ITOJIYYE€HHBIX peBYJIBTaTOB)

10 KJIACC

Kopg
NpoBepseMoro
pe3y/jbTara

1

2

3

4

5

YMeHue BBIIENIATH CYIIeCTBEHHbIe TIPU3HAKA BHPYCOB, KJIETOK
MPOKAapUOT MW 9YKAPHOT, OJHOK/IETOUHbIX W MHOTOK/IETOUHBIX
OpraHu3MOB;  OCOOEHHOCTHM  TMpolleccoB  oOMeHa  BeINeCTB W
npeBpallieHlss SHePrud B KeTKe, (DOTOCHHTE3a, TUIACTHUECKOTO U
JHEpreTMYeCcKoro  oOMeHa,  XeMOCHHTe3a, MWTO03a,  Meko3a,
OIUIOJJOTBOPEHHUS, ~ PasMHOXKEHHUS,  WMHAWBHIYaJbHOTO  Pa3BHUTHS

opraHusma (OHTOreHe3)




YMeHMe TIpUMEHSTb IOJydeHHble 3HaHUS [JJi1  OOBbsSCHeHus
OMOI0TMYeCKUX TMPOLIECCOB U SIB/IEHWH, [I/IsI TIPUHATHS TIPAaKTUYeCKHX
pellleHui B ITOBCeIHEBHOM JKM3HU B Lie/sax obecreueHrs: 6e30macHOCTU
CBOEro 37I0pOBbsI U 3[J0POBbS OKPY KAIOLIMX Mofel, co0/oieHrsI HOpM
rPaMOTHOTO TIOBeJileHUsI B  OKpY’Kawllled TMpUPOJHOM  Cpefe;
MOHWMaHVe HeoOX0IUMOCTH VICTI0JTb30BaHus JOCTYDKEHUMN
COBpeMeHHOW Ouonoruu W OUOTeXHONMOTWH [Jii  PALMOHATBEHOTO

MIPUPO/IOTN0/Ib30BaHUS

YMeHue pellaTb 3/€MeHTapHble TeHeTUUeCKWe 3a/laud Ha MOHO- U
OUruOpUIHOe CKpeIlMBaHue, CIelyIeHHOe Hacje[0BaHue; COCTaBJISITh
CXeMbl ~ MOHOTMODMIHOTO  CKpellluBaHUs  [iIS  TIpeJcKa3aHus

Hac/ieZloBaHUsI IPU3HAKOB y OPraHNW3MOB

YMeHue BBITIONHATH JlabOpaToOpHble U TIpaKTUUecKWe paboThl,
cobsofaTh TpaBWsia TIpU paboTe C y4eOHbBIM ¥ J1aBOpaTOPHBIM

obopyjoBaHrEM

YMeHre KpPUTUYeCKU OL|eHWBaTh W WHTEPIPeTUpPOBaTh WH(OPMALUIO
OMO0/IOTUUECKOTO COJIePKaHUsl, BK/TFOUAOIIYIO TICeB/IOHAYUHbIE 3HAHUS
W3 pa3uuHbIX UCTOYHUKOB (CMU, Hay4yHO-TIOMy/IsIpHBIE MaTepuarbl);
TUYECKHe aCIeKThbl COBPEMEHHBIX WCC/IeI0BaHUNA B OWOJIOTHH,

MeIiI[He, OMOTeXHOIOTUN

10

YMeHHe co3/aBaTh COOCTBEHHbIE MMUCbMEHHbIE U YCTHBIE COOOLIEHUs,
000011158 61oI0rUUecKy0 UHGOPMAIIUIO U3 HECKOTBKUX UCTOUYHUKOB,

I'PaMOTHO MCII0J/Ib30BaTh MOHATUMHBIN arrapaT O1MoIoruu

11 KITACC

Kopg,
MpoBepsieMoro
pe3y/bTara

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeJHero 001ero 06pa3oBaHus

ChopMHpPOBAaHHOCTL 3HAHWUK O MeCcTe W pO/Id OWONOTHH B CHCTEME
Hay4YHOT'O 3HAHWS eCTeCTBeHHBIX HayK, B JOPMUPOBAHUM COBpEeMEHHOM
eCTeCTBeHHO-HayuHOW KapTHUHBI MUpPA W HayuyHOT'O MUPOBO33DEHUST; O
BKJIa/le POCCHUUCKUX UM 3apy0e)KHBIX YUEHBIX-OMOTIOTOB B pa3BUTHE
Ouosioruy; GYHKIMOHATBPHONW T'DaMOTHOCTH 4YeJiOBEeKa [I/Isl PelleHust

JKMU3HEHHBIX 3a1a4

YMeHue PaCKpBIBATE COAEPXKAaHKUE OMO/IOrMUeCKUX TEPMHWHOB U

TIOHSITUM: BUJ, TIOMYJ/SIUs, TeHO(MOH I, SBOJIOLMS, JBMKYIIME CHJIbI




(dpaxTopsr) 9BOJTIOLIUY, TIPUCIIOCO0/IeHHOCTh OpraHu3MOB,
BU/I000pa3oBaHue, 9KOJIOTUYeCKHe (axTOphI, 9KOCHCTEMA,
TIPO/IYLIEHTHI, KOHCYMEHTHI, peJyLIeHThI, Lenu  TUTaHUs,

9KOJIOTHYecKasi mupamu/a, buoreorieHo3, 6rocdepa

YMeHue usnarath OHoOOTHMUECKHe TeOprH (IBOJIOLIMOHHAsS Teopust Y.
[lapBuHa, CUHTeTHMYecKasi TeOpus  5BOJIIOLMH), 3aKOHbl U
3aKOHOMepHOCTH (3apogpiiieBoro cxonactea K.M. bspa, uepenoBanus
I7IaBHBIX HarpaBrieHud u nmytel sBomonu A.H. CeBepLioBa, yueHHs: O
ouocepe B.M. BepHajcKoro), oOmnpefensaTb  TPaHULbI  HMX

NMPUMEHMMOCTH K >XKUBBIM CUCTEMdM

YMeHue BafieTh MeTOJAMU HAyuyHOrO TIO3HaHUsT B  Ouosoruu
(HabmoJileHWe UM OTKMCAaHWE >KUBBIX CHUCTEM, TPOIIECCOB U SIBJIEHUM;
opraHuzalss U TIpoBefieHHe  OWOJIOTUUYeCKOTO  3KCIIePUMEHTa,
BBIIBIDKEHHE@  TUIOTe3bl;  BbISIBJIeHWEe  3aBUCUMOCTA  MEXAY
UCCIelyeMbIMU BeTMYMHaMH, 00BsICHEHHE TIOJyYeHHBIX pe3y/IbTaToB,
WCTIO/Tb30BAaHHBIX HAyYHBIX TIOHSTUM, TeOpUM W 3aKOHOB; yMeHHe

JeJ/1aTb BBIBOABI HA OCHOBAHHWH I10/IyY€HHBIX pEBYJ'IbTaTOB)

YMeHHe  BbIJEJSTh CyLeCTBEHHble  TPU3HAKA  CTPOEHUS
Ovonornyecknux OOBEKTOB: BH/OB, TIOMYJ/ISILMH, TPOAYLIEHTOB,
KOHCYMEHTOB,  DeJyLIeHTOB,  OWOreolleHO30B U 3KOCHUCTEM;
0cobeHHOCTH TIPOL{eCCOB HacJ/ie/ICTBEHHOM W3MEeHUYMBOCTH,
eCTeCTBEHHOTO O0TOOpa, BUA000pa30BaHUs, IPHUCIIOCOOIEHHOCTU
OpraHU3MOB, [IeMCTBHsI 3KOJIOTUYeCKHX (DaKTOPOB Ha OpraHU3MBI,
TiepeHoCca BeIeCTB U MOTOKA SHEPTUU B IKOCUCTEMAaX, aHTPOTIOTeHHBIX
W3MeHeHU B 9KOCHCTeMaX CBOEH MeCTHOCTH, KPYrOBOPOTa BEL[eCTB U

O0HMOreoXMMHUECKUX IUKJIOB B OHochepe

YMeHUe TIpUMEHSTH — TIOJIyUYeHHble  3HAaHWS /IS OObSCHEHHUS
O10/IOTHUeCKUX TIPOLIeCCOB U SIBJIEHWM, [Jisl TIPUHSATHS MPAKTUUECKUX
pellieHni B TIOBCEJTHEBHOM >KU3HU B 11e/IsIX 00ecrieueHus1 6e30macHOCTH
CBOETO0 3/I0POBbSI U 3ZI0POBbSI OKPY>KaIOIIUX JIFO/ieH, COOMI0[eHHs] HOpM
rpaMOTHOTO TIOBeZileHUsI B  OKpYJKarollled TPUPOJHOW  CpeJe;
TIOHUMaHKe He0OX0IUMOCTH WCTIOTb30BaHUs JOCTH)KEHUH

COBpeMEHHOﬁ ouronoruu AJ1s1 palliOHAJ/IBHOT'O TIIPUPOA0IT0J/Ib30BaHUA

YMmeHue pemiaTe 3/IEMEHTAPHbBIE Ouroornueckue 3d/1d4Md, COCTaBJIATb

CXeMbI IlepeHoca BelecTB U SHePruM B 3KocHcTeMax (Ljeru MUTaHus)

YMeHWe BBITIONHATH JlabopaTOpHBble W TIpaKTHUYecKue paboThl,
cobmogath mpaBwWia mpu pabore c yueOHBIM M J1aODOpPATOPHBIM

obopyioBaHHEM




YMeHre KPUTUYECKU OL|eHMBAaTh W WHTepIpeTUpoBaTh WHGOPMALUIO
OMOIOrMYeCKOro COZlepKaHMsl, BKTFOUAIOIYIO TICeBJOHAYUHbIE 3HAHUS

Y3 pa3/UuHbIX UCTOYHUKOB (CMMU, HayuHO-MOMy/IsIpHbIE MaTepuarsl);

7 paccMaTpyBaTh ryio0asbHbIe 9KOJIOTUYeCKHe npo6JieMbl
COBPEMEHHOCTH, (hOPMUPOBATh MO OTHOIIEHHIO K HUM COOCTBEHHYHO
TIO3ULUIO
YMeHHe co3/jaBaTh COOCTBEHHbIE TIMCbMEHHBbIE U YCTHBIE COOOILeHMS,
10 0000111251 6MOOTMUeCKY0 UH(OPMALIUIO U3 HECKOILKUX HCTOUHUKOB,

'PaMOTHO HCII0/Ib30BATh TTOHATUMHBIN arriapar 6uosorun




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT COJAe€pPKaHUA

Buonorus kak Hayka

1.1

Buonoruss — Hayka o >kKuBOW mipupoge. Pomb Owosiorun B (OpPMHUPOBAHUM

COBpPeMeHHOW HayuHOM KapTUHBI MHpa. CucteMa 610/IOrHuecKrx HayK

1.2

MerTo/ibl T03HaHUS KUBOW TIpUPOAbI (HabsrofieHUe, SKCIepUMeHT, OIMCaHUe,
u3MepeHre, KlacCUpUKaLWs, MO/|e/IMpOBaHue, CTaTHUCTHUecKass o00OpaboTka

JTaHHBIX)

JKuBble CMCTeMbl U UX OpraHu3aLus

2.1

JKuBbie cuctembl (6MoOcHCTeMBbI) Kak TpegMeT u3ydeHusi 6uonoruu. CBoiicTBa

OuocucTeM U UX pa3HooOpasue

2.2

YpoBHM oOpraHu3alid OMOCUCTEM: MOJIEKYJISIPHO-TeHeTUUeCKU, KJIeTOUHBIH,

OpraHU3MeHHBIH, TIOMY/IIUOHHO-BUI0BOM, S5KOCUCTEMHbIN, O0ChepHbI

XVMUYeCKU COCTaB U CTPOeHUE KIeTKU

3.1

XVMHUUECKMM COCTaB KJIeTKM. XUMHYECKWe 5/IEeMEHThl: MaKpO3/1eMeHThI,
MUKpO3/ieMeHThl. Bojga ¥ MuHepanbHble BeljecTBa. PYyHKIUM BOAbI H

MHWHEDPAJIbHBIX BEIIECTB B KJIETKE. HO,E[,ILQP)KEIHI/IE OCMOTHYECKOro DajaHca

3.2

Benku. CoctaB u cTtpoeHue OenKOB. AMHHOKWC/IOTBI — MOHOMeEpHI OesiKOB.
He3sameHrMble UM 3aMeHMMble aMHUHOKHWC/IOTBL. AMHHOKHCIOTHBIA COCTaB.
YPOBHH CTPYKTYphI OeKOBOM MOJIEKY/IbI (TIepBHUYUHAs], BTOPUYHAs, TPETUYHAs U
yeTBEPTUYHAs CTPYKTypa). XuUMHUUecKue cBoiicTBa OenkoB. Bbuosnornyeckue
dyHKIMM OeKOoB.

depmeHTHI — O6UOMOrMUECKHe KaTanu3aTopbl. CTpoeHue (epMeHTa: aKTHUBHBIM
1leHTp, cyOctpatHas creuuduuHocTb. KodepmeHTtel. ButamuHbl. OTavuus

(hepMeHTOB OT HeOpraHMYeCKMX KaTaju3aTOpOB

3.3

YrneBopl: MOHOcaxapuzibl (T/1r0K03a, pubo3a u fe3okcrprbosa), Arcaxapu/ibl
(caxapo3a, /akTO3a) M TonMcaxapuzbl (Kpaxmasa, TIJIMKOTeH, Lie/ui/03a).
buonornueckrie (pyHKLMU YI/IEBOJOB.

Jlunuapl:  TPUrMLEpPUAbI,  cTepoufbl,  dochomunuasl.  ['uapodunbHO-
ruapodobHble  cBovcTBa. buosornueckne ¢yHkumu mnuzgoB. CpaBHeHHe

yrjeBo/oB, 0e/IKOB U JIMTIUA0B KdaK NCTOUYHHUKOB SHEPIrun

3.4

HyxkerHosble kuciotel: [IHK u PHK. HykieoTupl — MOHOMepbI HYK/I€MHOBBIX




kuciioT. Ctpoenve u ¢yHkuuu [JHK. Crtpoenue u dynkuyu PHK. ATO:
cTpoeHue U QyHKLUN

3.5

]_[I/ITOJ'IOFI/IH — HdyKad O KJ/IeTKe. Knerounas Teopus. MeTO,Z[BI N3y4YeHUS KIIETOK

3.6

Krnerka Kak 1jesiocTHast >kuBasi cucrema. OO1jyie TIPU3HAKU K/IETOK: 3aMKHYyTast
Hapy>kHasi MeMmOpaHa, mosieKysibl [JHK Kak reHeTWueckuil amrmapart, cucTeMa

CUHTe3a Oesika

3.7

Turbel K7eToK: SyKapuoThyeckasi U nmpokapruoThueckas. OcoOeHHOCTH CTpPOeHust
NPOKAPUOTUYECKOW  KieTKu. KietouyHasi creHka Oaktepuii. CTpoeHue
9YKapUOTUYeCKOU KieTKM. OCHOBHbBIE OT/IMYMSI PaCTUTE/NBHOM, >XUBOTHOW U

rpuOHOM KJIeTKU

3.8

[ToBepxXHOCTHbIE CTPYKTYPbl K/I€TOK — K/eTOUHasi CTeHKa, TJIMKOKA/JWKC, HX
dbyukiuu. [l1a3maTrueckass MeMOpaHa, eé cBOMCTBa U pyHKIMH. LuTorma3ma u eé
opraHouibl. OHOMeMOpaHHbIe OPraHOM/bI K/IeTKH: 3H/OI/Ia3MaTHUecKas CeTh
(OI1C), ammapat I'onbapku, Mu30coMbl. IlomyaBTOHOMHBIE OpraHOW/bI KJIETKU:
MUTOXOHZIDHM, TIIACTUABL [IpouCXoXKAeHrWe MUTOXOHJpUM W TUlacTHj. Buabl
riactuzi. HememOpaHHble OpraHOWIbl KJIETKA: PUOOCOMBI, K/IETOUHBIN I[EHTD,

PEeCHUYKH, )XT'YTUKW. DyHKIIMY OpraHou/I0B K/1eTKU. BKitoueHus

3.9

Snpo — perynsTopHbI IieHTp kieTku. CTpoeHue sifipa: siiepHasi 000JI0uKa,

KapuoruiasmMa, XpoOMaTHH, S/IpbIIIKO. XpPOMOCOMBI

3.10

TpaHCIOpT BelleCcTB B K/IeTKe

JKvi3He1esiTe/IbHOCTD KNeTKH

4.1

OOMeH BellleCcTB, WM MeTab0/M3M. ACCUMUMAIMS (TUIAaCTUUECKUM 00MeH) U
TUCCUMWIALIMSA (9HepreTUueCcKuid oOMeH) — iBé CTOPOHBI eIMHOTO TIpoljecca
MeTabosm3ma. Turel oOMeHa BelljeCTB: aBTOTPOGHBIN U reTepoTpodHbIi. Posb

Q)EPMEHTOB B 0OMeHe BelleCTB U IpeBpPAlll€eHHWKX SHEPrvu B KJIETKE

4.2

dotocuHTe3. CBeToBasi U TeMHOBasi a3bl hoTocuHTe3a. Peakiuu hoTocrHTe3a.
OddexTrBHOCTL hoTOCHHTe3a. 3HaueHWe (OTOCUHTe3a [l )KU3HM Ha 3emiie.
BiusiHue ycioBui cpeibl Ha (DOTOCHMHTE3 M CIIOCOOBI TIOBBIIIEHUS €r0
TIPO/IYKTUBHOCTH Y KY/JIbTYPHBIX paCTeHHUH.

XemocuHTe3. XeMOCHHTe3Wpylolue Oakrepud. 3HaueHHe XeMOCHHTe3a [isi

>KU3HU Ha 3emiie

4.3

OHepreTMuecKuii oOMeH B KieTKe. PaciierijieHre BeIeCTB, BbiZie/IeHHE U
aKKyMy/IMDOBaHWE SHEPrMd B KJETKe. OTallbl JHEPreTMUeckoro oOMeHa.
I'nukonus. bpoxeHve u ero BUabl. KHUc/ioposHOe OKHC/IeHUe, WU KIeTOYHOe

JbixaHve. DPQPeKTUBHOCTb SHEPreTHYeCKOro ooMeHa

4.4

Peakijun matpuuHoro cuHTe3a. ['eHetnueckas uHpopmauus u JHK. Peanuzauus

reHeTMYeCKol MHGOpMallMM B KieTKe. ['eHeTWUeCKMM KOJI U ero CBOMCTBa.




Tpanckpurmiusi — MatpuuHbii cuHTe3 PHK. TpaHcnsius — 6uocuHTe3 Genka.

KoavpoBanue aMuHOKUCTIOT. Posib pubocom B GrocuHTe3e Oeka

4.5

HexkneTtounsie ¢opmbl >Xu3HU — BUPYChl. VcTopusi OTKpbiTHsi BupycoB (/..
VBaHOBCKMii). (OCOOEHHOCTH CTPOEHUS M JKU3HE/eATeJbHOCTH BUPYCOB.
baktepuodaru. Bone3Hu pacTeHul, >KUBOTHBIX U UYe/IOBeKa, BbI3bIBaeMble
BUpycaMu. Bupyc ummyHozaeduiiura yesioBeka (BMY) — Bo3byaurens CITN/da.
[TpoduiakTrKa pacripoCTpaHeHUs] BUPYCHBIX 3a00/1eBaHU

PasmHOXXeHUe U WHAWBHUYa/IbHOE Pa3BUTHUE OPTdHHU3MOB

5.1

KneTouHelld LMK/, WA >KA3HEHHbIM LMK KaeTKU. MHrepdasa U MMTO3.
[Tpoueccel, nporekatoie B MHTepdasze. Pervkanus — peakiysi MaTpUUHOTO
cunte3da [JJHK. Crpoenme xpomocomM. XpOMOCOMHBI Habop — KapuOTHIL.
[JunnouHeli UM TalviouHbIA ~ XPOMOCOMHble — Habopel.  XpoMaTHU[pbl.
[JuTosmornyeckue OCHOBBI pasMHOXKEHHST M WHAUBUAYaIbHOIO  Pa3BUTHUS
OpraHH3MOB.

Henenue xynetkm — wmuto3. Craguu mutosa. I[Iponeccel, npoucxopduiue Ha

Pa3HbIX CTaAUAX MUTO3A. Buojiornueckuii CMBIC/T MUTO3a

5.2

dopMbI pa3MHOKeHHWsI OpraHu3MoB: Oecriosioe W TosoBoe. Bujel Gecrionoro
Pa3MHOXKEHUS: JleJieHWe Ha/lBoe, TIIOUYKOBaHWe OJHO- W MHOTOKJ/IETOUHBIX,
criopoo6pa3oBaHue, BereTaTUBHOE pa3MHOXKeHHe. VW cKyccTBeHHOE

K/IOHMPOBaHKWe OPraHW3MOB, ero 3HaueHHe /sl CeJIeKIn

5.3

[TosioBOe pa3MHOKEeHUE, ero OTJMUUS OT Oecronoro.
Metio3s. Craguu Meiio3a. IIpoliecchl, TpPOUCXOASIIMEe Ha CTaJusAX Meko3a.
[ToBesenre xpomocom B Meho3e. KpoccuHroBep. buosiornueckuii CMbICI U

3HAUeHUe Melo3a

5.4

I'ameToreHe3 — Tpoijecc 0Opa30BaHuUs MOMOBLIX K/IETOK Y KUBOTHBIX. [10/10BbIE
)KeJsie3bl: CEeMEeHHUKU U SUYHUKUA. OOpa3oBaHWe U pa3BUTHeE TIONIOBBIX KJIETOK —
raMmet (CriepMaTo30M/, SMIEK/IeTKa) — CriepMaToreHe3 u ooreHe3. Ocob6eHHOCTH

CTpO€eHUdA HﬁHEMETOK " CI1epMaTO30M0B. OHHOAOTBOPEHI/IE. HapTEHOFeHQB

5.5

WupvBuayanbHoe — pa3BuTve  (OHTOreHe3).  OMOpHOHa/bHOE — pa3BUTHE
(smbOpuoreHes). Jtarbl SMOPUOHAIBHOTO Pa3BUTHSL y TI03BOHOUYHBIX KUBOTHBIX:
npobseHue, racTpy/smus, opraHoreHe3. [ToctamOpuoHanbHOe pa3BuTHe. THITBI
MOCTIMOPUOHAIBHOTO DPAa3BUTHS: TIPSIMOe, HempsiMoe (JTMUMHOYHOe). BrusHue
CpeZibl Ha Pa3BUTHe OPraHU3MOB; (DaKTOPHI, CTIOCOOHBIE BBI3bIBATH BPOXK/AEHHBIE
YPOZCTBa.

Poct u pasBuTHe pacteHnil. OHTOreHe3 1{BeTKOBOT'O pacTeHMs: CTPOeHUe CeMeHH,

CTaaVK PA3BUTHUA

HaCJ'Ie,Z[CTBEHHOCTL N U3MEHUYMBOCTb OPTdHHU3MOB




6.1

[Mpeamet u 3ajjauv reHeTUKU. VIcTOpusi pa3BUTHs TeHeTUKU. BKiaj, poCCUMCKUX
U 3apyOeXHbIX YyUéHBIX B pa3BUTHE TeHETUKU. MeToAbl T'eHeTHUKU
(rubpu1g0/IOTUeCKHH, LUTOTeHeTUUeCKUM, MOJIEKY/IIPHO-TeHeTUUeCKUM ).
OcHOBHbIe TeHeTHUecKHe TOoHATHS. ['eHeTHUecKasi CUMBOJIMKA, UCTIO/Ib3yeMasi B

CcXxemax CKpelLlMBaHUM

6.2

3aKOHOMEPHOCTH Hac/e[j0BaHUs TIPU3HAKOB, yCTaHOB/eHHble I'. MeHzenem.
MoHorubpusHOe CKpelyBaHue. 3aKOH eAUHOo00pa3us THUOPHIOB I€PBOTO
MOKOJieHust. [IpaBU/I0O [IOMUHMPOBAHUS. 3aKOH PpacCIelUIeHHs1 TPU3HAKOB.
T'unoTe3a yncTOTHI rameT. [10/1HOe 1 HeToIHOe IOMHHHPOBAHKE.

IurubpuiHOe CKpellvBaHWe. 3aKOH He3aBUCUMMOTO HAC/IeIOBaHWsSI TIPHU3HAKOB.
LIuToreHeTUUECKKe OCHOBBI JUTHOPUIHOIO CKpeIUBaHUs. AHaIW3UpyroIee
CKpell[iBaHue.  VICro/b30BaHWE  aHA/TM3UPYIOIIEro  CKPeIMBaHUS IS

orpe/ie/ieHUsI TeHOTHUITa 0COOH

6.3

CuerieHHOe Hac/lefloBaHHe Tpy3HakoB. Pabora T. MopraHa Mo CLenjieHHOMY
Hac/leOBaHUIO TeHOB. HapyllleHuWe cleryieHUsi TeHOB B  pe3y/bTare
KPOCCHMHrOoBepa. XpOMOCOMHasi TeOpusl HacJe[CTBeHHOCTU. [‘eHeTuueckue
KapThl.

lenetrka nona. XpoMOCOMHOe oOmpejesieHHe Tojia. AyTOCOMbI W TIOJIOBbIE
XpoMocoMbl. ['oMorameTHble W TeTeporaMeTHble oOpraHu3Mmbl. HacsespoBaHue

MPH3HAKOB, CHEIJIEHHBIX C ITOJIOM

6.4

V3mMeHUMBOCTh. BubI W3MEHUMBOCTU: HEHAC/IeJCTBEHHass M Hac/e[CTBEHHas.
Pomb  cpeapl B HeHac/e[ICTBEHHOW  WM3MEHUMBOCTU.  XapaKTepUCTHUKA
MOZUGUKALIMOHHONM W3MEHUMBOCTH. BapualluoHHbIM psii W BapyallMOHHAas
KpuBas. Hopma peakijuu Tmipu3Haka. KosnyecTBeHHble U KauyeCTBEHHbIE

TIPU3HaKK U UX HOpMa peakijuu. CBolicTBa MOAU(MUKAI[MOHHOW N3MEeHUMBOCTH

6.5

HacnenctBeHHas, WIM TeHOTUNMUeCKasi, HW3MeHUMBOCTb. KoMOuHaTHBHas
M3MEeHYMBOCTb. Meii03 ¥ TIONOBOM TMpOIjecC — OCHOBa KOMOMHATHBHOM
V3MEHUMBOCTA. MyTalMoHHas UW3MeHUYMBOCTh. Kilaccudukanuss MyTaruid:
reHHble XPOMOCOMHBIe, TeHOMHbIe. YacToTa ¥ pUuMHbl MyTaLui. MyTareHHble
(dakTophl. 3aKOH rOMOJIOTUUECKUX PSIZIOB B HAaC/aeACTBeHHOM u3MeHurBocty H. M.

Basusosa

6.6

l'enetvka yenoBeka. Kapuotun yesnoBeka. OCHOBHble MeTOJAbl T'e€HETUKHU
yeJ/IoBeKa: reHeaorMYeCcKul, OJIM3HEI0BbIH, LIUTOreHeTUUEeCKUM,
OMOXUMHUUECKUH, MOJeKyIspHO-TeHeTHuecKuii. CoBpeMeHHOe —OIpe/ieIeHHe
reHOTHIIA: MOJIHOTeHOMHOEe CeKBeHHWPOBaHWe, TeHOTUITMPOBaHKe, B TOM UHUCJ/Ie C
nomotpto T1I]P-aHanm3a. HacnencTBeHHble 3a00/ieBaHUSI UeslOBEKA: TEHHbBIE
Oosie3nur, 6oJIe3HU C HAC/ECTBEHHOM TpepacrioioKeHHOCTbI0, XPOMOCOMHBIe

6ose3un. ComMaTHUeCKue M reHepdaTMBHbBIE MYTdLIWH. HpI/IHL[I/IHbI 340p0OBOro




obpasa JKU3HM, [MAarHOCTHKM, TNPOPUIAKTHKA M JieueHWss TIeHeTHYeCKHX
OonesHell. MeguKo-reHeTHUECKOe KOHCY/IbTUPOBaHUe. 3HaueHWe MeAUL[MHCKOM

FeHeTHKH B IIpeJO0TBPAllleHUH U JIeUEHHH r'eHeTUUEeCKHUX 3a00/1eBaHUI UeI0BeKa

Cenekuyst opranu3MoB. OCHOBBI OMOTEXHOJIOTHUH

7.1

Cenekiusi Kak Hayka M IpoLiecC. 3apoXK[eHue CejeKLUd U [JOMeCTUKALUs.
Yuenne H.M. BaBwioBa 0 LeHTpax TIPOMCXOXKAEHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHui. L]eHTpbl NPOMCXOXKeHNsT JOMAIHUX KUBOTHBIX. COpT,

TI0po/ia, LITaMM

7.2

CoBpeMeHHble MeTOblI CefieKIuyd. MacCoBbIM U WHAWBHAYaIbHBIM OTOOpPHI B
Ce/IeKLIMA pacTeHuM U >KUBOTHBIX. OlleHKa 3KcTepbepa. biv3koponcTBeHHOe
cKpemuBaHie — WHOpuAWHT. Yucras quHus. CKpeljMBaHWe UWCTBIX JTAHHM.
Ietepo3uc, wu rubpuzHas cuia. HepoJicTBeHHOe cKpelliMiBaHWe — ayTOPU/VHT.
OtpanénHas rubpuamM3anus U eé ycrexu. VICKyCCTBeHHBIH MyTareHe3 W
NOJIyyeHHe TO/UIION/0B. [lOCTW)KeHUs] CesleKLMU pacTeHUM, >XUBOTHBIX U

MHKPOOPraHrM3MOB

7.3

buorexHosoruss Kak oOTpac/ib IIPOU3BOACTBA. ['eHHasd WH)KeHepus. OTallbl
co3manusi pekoMmOuHaHTHON [JJHK W TpaHCreHHBIX OpraHu3MoB. KreTtouHas
vHkeHepus.  KilerouHble  Ky/bTypbl.  MUKpDOK/IOHa/IbHOE  pa3sMHOXKeHHe
pacteHnid. KioHMpoOBaHMe  BBICOKONPOAYKTUBHBIX  CeIbCKOXO03MCTBEHHBIX
OpraHu3MoB. JKOJOruueckue U 3Tuueckue mnpobrembl. MO — reHeTHuyecKu

MOJU(ULIMPOBaHHbIe OPraHU3Mbl

11 K/IACC

Kopg,

IIpoBepsieMblii 3/IeMeHT CO/iep)KaHUA

OBOJIIOLMOHHAsT OMOJIOTHS

1.1

OBO/MIOLIMOHHAS TEOPHS U €€ MecTo B OHOJIOTHH.

CeugerenbctBa  5Bo/toLuu.  [lajeoHTosOTMYecKue:  MOC/Ie[0BaTe/bHOCTD
NOSIBJIEHUS] BUJOB B IaJIeOHTOJIOTMYECKOM JIETOMMCH, IepexojHble (OpPMBI.
buoreorpaduryeckue: cxofcTBO M pa3nduve ¢ayH U (GIOp MaTepukoB U
OCTPOBOB. OMOpHO/IOrUYecKre: CXO/CTBA U Pa3/Inuusi SMOPHUOHOB pasHbIX BU/IOB
NMO3BOHOYHBIX. CpaBHUTE/IbHO-aHATOMHAYEeCKHe: TOMOJIOTUYHbIe, aHa/JOTMYHbIe,
pyAMMeHTapHble OpraHbl, aTaBU3Mbl. MoJieKy/IIpHO-OMOXUMUUECKHe: CXOJCTBO
MeXaHHW3MOB HacJIe[[CTBEHHOCTH M OCHOBHBIX MeTabO/IMuecKux IyTell y Bcex

OpraHM3MOB




1.2

OBostojoHHass  Teopuss Y. [apBuHa. IlpeArnocbulkM — BO3HUKHOBEHUSI
JapBUHU3Ma. [IBWKYIIie CHU/Ibl 3BO/IIOLMU BUAOB 10 [lapBuHY (M30BITOUHOE
pa3MHO)KeHHe TPU OrpaHUUeHHOCTU pecypcoB, HeorpezenéHHash U3MeHUHMBOCTb,

6opb0a 3a CyljecTBOBaHHe, eCTeCTBeHHbIN 0TOOD)

1.3

Cunretnueckass Teopusi sBomoluu (CT3) U OCHOBHble €€ TOJI0XKeHUs.

MI/IKPOE)BOJ'II-OL[I/IH. HOHYJIHL[I/IH KdK eIWHMHILId BH/id U 3BOJIFOIITMH

1.4

[Bwxyime cunbl ((akTopbl) 3BOMIOLMUA BUZIOB B Npupofe. MyTalMOHHBIM
npoLlecC ¥ KOMOMHATUBHAs M3MEeHUYMBOCTh. [lomy/siioHHBIE BOJIHBI U JApeid
reHoB. V3onmsimust v murpauysi. EcTecTBeHHBIN 0TOOp — HarpaBsiOIIN (akTop
3BosmoLK. ©opMbI eCcTeCcTBeHHOr0 0TOOpa.

[TpucrocobeHHOCTh  OPraHW3MOB KaK — pe3y/bTaT SBOMIIOLUM.  [IprMepsl
nipucriocobeHrii y opraHuaMoB. ApoMopdo3bl U WAM0aaNTaLyu.

Bupz v BuzoobpasoBanue. Kputepun Buzia. OcHOBHBIE )OPMBI BUZ00Opa30BaHUS:

FEOFPHQ)I/I‘JECKOQ, 3KOJIornyeckoe

1.5

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

KOHBepreHTHasl, TlapasuiesibHasi. HeobpaTUMOCTh 3BOJTIOLIUN

Bo3HUKHOBeHMe U pa3BuTHe KU3HU Ha 3emie

2.1

[oHayuyHble TmpefCTaB/leHHWS O 3apOXK[eHWU >KU3HU. HayuHble TrUIOTe3bl
BO3HUKHOBEHUS] >KM3HU Ha 3emsie: abvoreHe3 M TAHCIIEpMUsS. XHUMHUeCKast
3BOJIIOLIMS. ODKCIIepUMeHTalbHOe TIOATBEP)KJeHUe XUMHUUeCKON SBOIOLUU.
HauanbHble 3Tarnel O6uosiornyeckoit sosroruu. ['unortesa PHK-mupa. Tlepebie

KJI€TKHU U UX SBOJIFOLIHSA. q)OpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPraHU3MOB

2.2

Pa3BuTHe >Ku3HKM Ha 3em/e 1O 3paM U TiepuojilaM. Karapxeil. Apxelickasi U
npoTepo30iickasi 3pbl. [laneo3oiickass 3pa U eé TepuoAbl: KeMOPHICKUM,
OPJOBUKCKUM, CUJyDUMCKWHN, [I€BOHCKUM, KaMeHHOYTOJIbHBIM, TIePMCKU.
Mes3o0301CKas 3pa 1 eé repuojpl: TPUACOBBIM, FOPCKUN, MEJIOBOU.

KaitHo3olicKass %pa U4 €€ Tepuofbl:  Ta/JeOreHOBbId, HEOreHOBBIM,
AQHTPOTOreHOBbIM. XapaKTepUCTHKAa K/IMMara M TeoJIoTUYeCKUX TpPOLIeCCoB.
OCHOBHBI€ 3Tarlbl 3BOJIFOL[MM PaCTUTEILHOTO 1 )KUBOTHOTO MHUpa. ApoMopdo3bl y
pacTeHHMi W >XUBOTHbIX. [losiBieHWe, pacLBeT W BbIMMpaHHe TPy >KUBbIX

OpraHu3MOB

2.3

Cucrema OpraHMYecKOro MHpa Kak OTpakeHue 3Bo/oLMUA. OCHOBHBIE

CUCTeMaTHYeCKKe I'PYIINBI OPraHW3MOB

2.4

OBOJIOLIMS uesioBeKa. AHTPOMOJIOrUSl Kak Hayka. PasBuTue mpejcTaB/ieHUN O

IMPOUCXOXAEHNKW Ye/IOBEeKaA. METO,Z[LI HM3y4YeHHUdA aHTpOIIOoreHesad. CXO,E[CTBa n




pas/uyys yejaoBeKa U )XKUBOTHBIX. CHCTeMaTh4YecKoe M0JI0KeH e YesloBeKa.
IBwxyiue cusbl (pakTopsl) aHTpornioreHesa. HacnencTBeHHasi M3MeHUHMBOCTb U
ecTecTBeHHbIM 0TOOp. OOIIecTBeHHBIN 00pa3 >XM3HU, W3TOTOBJIEHHE OpY/IUi

TPYZa, MbILLIJIEHUEe, Peub

2.5

OCHOBHbIE CTa/lMM M BeTBM 3BOJIOLMM YesIOBeKa: aBCTpajonuTeku, YenoBek
ymesnblii, YenoBek mnpsamoxofaummi, YenoBek HeaHAepTalbCKul, YenoBek
pa3ymHbIid. Haxo[ku McKornaeMbIX OCTaHKOB, BpeMsi CyIIleCTBOBaHMs, 00/1acTb

pacrnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYyAust

2.6

YenoBeueckue pachkl. OCHOBHBIE OOJIBIIIME pachl: eBporeouHast (eBpasuiicKas),
Herpo-aBCTpasou/[Hast (sKBaToOpUasbHas), MOHT OJIOU/THAsI (a3uaTcko-
amepHKaHCKasi). UepThbl IpHUCoco0/IeHHOCTH TIpe/ICTaBUTeIel UeIoBeueCKUX pac

K YCJ/JIOBUSM CYILIeCTBOBaHHA. E'E[I/IHCTBO yejioBeueCKHUX pac. KpI/ITI/IKa pacu3mMada

OpraHu3Mbl U OKpYsKatollasi cpefia

3.1

OKoJiorvsl KaK Hayka. 3afjaud U pa3fesibl 3KOI0Tuu. MeToZbl 3KOI0TrHYecKrux
WCC/IeIOBaHUA. JKOIOTUYeCKoe MUpPOBO33peHHe. Cpesibl 00UTaHHSI OpraHU3MOB:

BOJHa#dA, HA3¢MHO-BO3yIlIHasd, TOYBE€HHAsA, BHYTPUOPraHU3MeHHadA

3.2

Okonoruueckre  (akropel. Krnaccudukanuss — 3Kosoruueckux — ¢GakTOpOB:
abuotnueckre, OWOTHYECKWE W aHTPOMOTeHHbIe. [IeicTBHE 3KOTOTMYECKHX

(hakTOpPOB Ha OpraHU3Mbl

3.3

AbuoTtnueckue (akTOpbl: CBeT, TeMmIlepaTypa, BIaKHOCTb. POTONEpPUOAN3M.
[Tpucriocobnenusi OpraHW3MOB K fIeHCTBHUIO  abWOTHYeCKHMX  (DaKTODOB.

buonorunueckue PUTMbI

3.4

buoTtuueckue dakTopel. Buabl OMOTHUECKHX B3aWMOJENMCTBUN: KOHKYPEHIUS,
XUIL[HUUECTBO, TI1apa3uTH3M, MyTyalu3M, KOMMeHCa/u3M (Hax/eOHUYeCcTBO,
KBapTUPAHTCTBO), = aMeHCa/M3M, HeWTpa/u3M. 3HaueHHe  OUOTUYECKHX

B3aMMO/I€HCTBUM /IJIs CYILIeCTBOBAHHUSI OPraHU3MOB B TIPUPOZHBIX cO00bIIecTBax

3.5

DKO0JIOTU4YeCcKue XdPaKTePUCTHUKHU TMOMmyJIALIH. OcHOBHBIE I1OKa3aTe/In
MNOomyJiaiunu: YUCJIeHHOCTb, IIJIOTHOCTh, POXOd€éMOCTb, CMEPTHOCTbL, IIPHUPOCT,

MMUI'Daliys. ,Z[I/IHEIMI/IKa UMC/IEHHOCTH IOITyJ/IALIHUA 1 eé peryjadanns

Coo011jecTBa U 3KOJOTUYECKHe CUCTEMBI

4.1

CoobiiecTBo  opraHu3MoB — OuoileHo3. CTpPyKTyphl OWOI[eHO3a: BU/OBas,
TIPOCTPAHCTBeHHasi, Tpoduueckass (ruiieBast). Bupbl-momuHaHTbl. CBs3M B

OuolIeHO3e

4.2

OKosloruueckie cuctembl  (3Kocuctembl). [loHsiTie 00 9KocuctemMe W

OuoreolieHo3e. DyHKIMOHA/IbHBIE KOMITOHEHTHl JKOCHCTEMBI: TPO/YLIEHTHI,




KOHCYMEHTBI, peflyLieHTbl. KpyroBOpOT BellleCTB ¥ MOTOK SHEPTUU B SKOCUCTEMe.
Tpodurueckue (MuileBble) ypPOBHU 3KOCUCTeMbl. [luiljeBble LieMd W CEeTH.
OcHOBHbIe TIOKa3aTe/ld SKOCUCTeMbI: OWoMacca, MPOAYKIHUS. IKOJIOruuecKue
MUpaMU/Ibl: TIPOAYKIMM, UHC/IeHHOCTH, OuomMacchl. CBOMCTBA 3KOCUCTEM:

YCTOMUMBOCTb, CaMOpery/siljusi, pa3sutue. CyKieccusi

4.3

[TpupogHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03Ep U peK. DKOCUCTeMa XBOWMHOIO WX
LIMPOKOJIMCTBEHHOT O JIeca.

AHTpOIIOreHHbIe 9KOCUCTEMBI. Arpo3KOCUCTEMBI. Ypbo3KOCUCTEMBI.
Bbuonoruueckoe 1 X035HCTBEHHOE 3HaUeHHe arpo3KOCHUCTeM U ypOOIKoCcUCTeM.
buopasHoobOpasue Kak ¢akTop ycTOMUMBOCTH 3KocucTeM. CoxpaHeHHe

OuosIornyeckoro pazHoobpasust Ha 3emiie

4.4

Yuenne B.U. BephHaackoro o Ouocdepe. I'paHMIIbl, COCTaB W CTPYKTypa
6roctepsr. KuBoe BemmectBo M ero ¢yHKipn. OcobeHHOCcTH OHochepsl Kak
r7100abHOM 9KOocuCTeMbl. [IlMHaMU4yecKoe paBHOBecue W oOpaTHasi CBf3b B
6uocdepe. KpyroBopoThl BelllecTB W OMOreOXUMHUECKHE IMK/IbI 3/IEMEHTOB

(yrnepoga, a3ota). 30HamBHOCTh OMoChepbl. OCHOBHbIE OUOMBI CYIIIN

4.5

YenoBeuectBo B Ouoctepe 3emsu. AHTpOToreHHble W3MeHeHHWs B Ouocdepe.
I'mobanbHBIE 9KO/IOTHYECKHE TIPOO/IEMBI.
OcHOBa  palMOHA/ILHOTO  YIIPaBJ€HUs] TPUPOJHBIMM  pecypcamMud U UX

ucrosb3oBaHue. JlocTikeHUst 6MOI0TUY U 0XpaHa TIPUPO/bI




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYHEHUKA

* buonorus, 10 knacc/ Iaceunuk B.B., Kamenckuit A.A., Py6ijoB A.M. u
npyrue /Tlox pen. IMaceunvka B.B., AkioHepHoe o611ecTBo «/31aTenbCTBO
«IIpocserieHue»

* Buosiorus, 11 knacc/ ITaceunuk B.B., Kamenckuii A.A., PybiioB A.M. u
npyrue /Tlox pex. Iaceunrka B.B., AkiioHepHoe 0011ecTBo «V31aTembCTBO

«IIpocsereHue»

METOJNYECKUE MATEPUAJIbI VIS YUUTEJIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET
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