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ITOACHUTEJ/IbHASA 3AITNCKA

[Tpu pa3paboTke TMporpamMMbl M0 OHOJIOTHHA TEOPETUUECKYH0 OCHOBY IS
oripefiesieHUs] TIOAXOJ0B K (DOPMUPOBAHUIO COZlep>KaHUsI yueOHOro mpeameTa
«buosiorusi»  coctaBuIv: KOHLUenTyajlbHble mosioxenus OI'OC COO o
B3aMOOOYC/IOBJIEHHOCTH  1ieJied, Ccoflep)KaHusl, pe3y/IbTaTOB O0y4yeHUsT U
TpeOOBaHMI K YPOBHIO TTO/ITOTOBKU BBIITYCKHUKOB, TI0J/IOKEHHUST 06 00IIUX Le/sX U
TIPUHILIAIIAX, XapaKTepU3YIOI[UX COBPEMEeHHOe COCTOSTHHMe CHUCTEeMbI CpeJHero
o61iero obpa3oBanus B Poccuiickoit @esiepalinu, a Takxke T0JI0XKeHUS 0 crielfuduke
Ouvonorny, eé 3HAaUeHWM B TIO3HAHWM >KMBOH TIpUPOAbI W obecrieueHUH
CYILIleCTBOBaHUsI ueyioBeueckoro obijectBa. CoOrjiacHO Ha3BaHHBIM TIOIOXKEHHSIM,
oripe/iesieHbl OCHOBHBIE (DYHKIIMM TTPOTPaMMBI 110 610IOTUM 1 €€ CTPYKTYypa.

[Tporpamma 1o 610JIOTUM [JaéT TIpe/icTaB/IeHHe O 1e/isX, 00 o0IIelt cTpaTerun
o0yueHus1, BOCTIMTaHUS ¥ Pa3BUTHSI 00YUarOIUXCsl CpeICTBaMU yuebHOTOo TIpeiMeTa
«buonorusi», orpesensier o06si3aTesIbHOe TIPeIMETHOE COZlep>KaHue, ero CTPYKTYPY,
pacripefiejieHle TI0 pa3fie/laM U TeMaM, PeKOMeHJyeMylo TIOC/ie/l0BaTebHOCTh
M3ydeHus1 yueOHOTO MaTeprasa C yUéTOM MeXXIIpeAMeTHbIX U BHYTPUIIPeAMEeTHbIX
cBsizel, JiorMkKd 00pa30BaTe/IbHOTO TMPOLIeCca, BO3PACTHBIX 0COOeHHOCTeH
00yUaroIuXCsl.

B nporpamme 1o 6110/10THM TaK)Ke YIUTHIBAIOTCS TPeOOBaHUS K TJIaHUPYeMbIM
JMYHOCTHBIM, MeTarnpeAMeTHbIM W TpeAMeTHbIM pe3y/bTaTaM o0yueHHs B
dhopMHpoBaHUU OCHOBHBIX BU/IOB yueOHO-TI03HaBaTe/IbHOM
JesITe/IbHOCTH/yueOHbIX  [IeHCTBUEM 00ydYaroluxcsi TI0 OCBOEHMIO COJlepyKaHus
buonornueckoro o6pa3oBaHus.

B nporpamme 1o 6uosiornu (10-11 kmaccel, 6a30BbIM YPOBEHb) peasivi30BaH
TIPUHILIAIT TTPEEMCTBEHHOCTH B W3yueHWW OHosioruu, Osarojaps 4yeMy B HeM
MIPOCMAaTPUBAETCS  HAIPAaB/JIEHHOCTb HA pa3BUTWe 3HAHWM, CBSI3aHHBIX C
dbopMypoBaHHEM  eCTeCTBeHHO-HAayYyHOTO  MHDOBO33DeHHs,  I[eHHOCTHBIX
OpHeHTaLUi JIMYHOCTH, SKOJIOTMUeCKOT0 MbIII/IeHUs], TIpe/ICTaB/IeHU 0 3[0pOBOM
obpa3e >KW3HM W Oepe’KHbIM OTHOIIEHHWEM K OKDY)KaroIlleid TPUPOAHOMN cpefe.
[ToaTomMy Hapsiy C u3ydeHreM 0011[eOMOIOrMUeCKUX TeOpHi, a TakKe 3HAHWM O
CTPOEHUU >KUBBIX CHCTEM Pa3HOTO pPaHTa U CYL[HOCTA OCHOBHBIX MPOTEKAIIINX B
HUX TIPOLIECCOB B TpOrpaMMe Mo OUONOTUU y[ie/ieHO BHUMaHWe UCIIO0/b30BaHUIO
TI0JTyUeHHBIX 3HAHWW B TTOBCEAHEBHOM >KHU3HU JIJIS1 pellieHys PUKIaZHbIX 3a/a4, B
TOM YHC/Ie: MPOPWIAKTUKH Hac/e[ACTBeHHbIX 3ab0/ieBaHWM uesioBeKa, MeJUKO-
reHeTHYeCcKoro KOHCY/IbTUPOBaHUs, 000CHOBAHUS 9KOJIOTHUYECKH 1ie/ieco0bpa3HOTo
TOBe/IeHHs B OKpY»Karolllel MPUPOJHOU cpejie, aHa/M3a B/IUSHUS X03MCTBEHHOU
JesITe/IbHOCTHA Ue/IOBeKa Ha COCTOSTHHE MPUPOZAHBIX Y UCKYCCTBEHHBIX YKOCHCTEM.
YcuieHne BHUMaHWS K TIPUK/IQJHOW HAIpaBJIeHHOCTH y4eOHOro mpeameTa
«bronorusi» MpoAUKTOBaHO HEOOXOAMMOCTEIO 00ecTieueHus YCIOBUH 1Sl PellieHUst



OJTHOM W3 aKTya/IbHbIX 3ajjad IIKOJIbHOTO OHO0J/IOTHYeCKOro 00pa3oBaHusi, KOTOpas
nipe/rosiaraeT (OpMUpOBaHUe y OOYyYaroIMXCsl CTIOCOOHOCTH aJjalmTHUPOBAThCS K
WM3MeHeHHUsIM IMHAMUYHO Pa3BHBAIOIer0Cs COBPEMEHHOI0 MUpa.

Buosiorusi Ha ypoBHe cpefgHero o0Iiero oOpa3oBaHUs 3aHUMaeT Ba)KHOE
Mecto. OHa obecrieuriBaeT (opMHpOBaHHE Yy OOYYArOIIUXCS TIPe/CTaBIeHUNA O
HayyHOW KapTWHe MHpA, paciiupsieT U 000011jaeT 3HaHUS O YKUBOU TpUpOJe, eé
OT/IMUMTETbHBIX TIpM3HAKaX — YPOBHEBOW OpraHMW3al[id W SBOJIIOLIUU, CO37aET
YCJIOBUSL ~ [/ISi: TIO3HAHWS  3aKOHOB  JKMBOW  TIPUPOAbLI,  (OpMHpOBaHUS
(GyHKI[MOHABHOM TPaMOTHOCTH, HaBBIKOB 3/I0pOBOTO U 0Oe3ormacHOro obpasa
YKU3HH, 9KOJIOTMUeCKOT0 MbIIILJIEHUS, IleHHOCTHOTO OTHOIIIEHHSI K )KUBOM TIPUPO/ie U
YeJioBeKy.

Bonbliioe 3HaueHre OMOIOTHS UMEET TakXKe ISl peIlleHHsT BOCITUTaTe/TbHBIX U
pa3BUBAIOLIMX  3aZilau  cpeAHero oOmiero  oOpa3oBaHWs,  COLMAA3aLUH
obOyuaroruxcs. V3ydyeHne OGumosiornyd obecrieurBaeT yCI0BUS At (hOPMHPOBAHUS
WHTE/I/IEKTYa/IbHbIX, KOMMYHHKALIMOHHBIX W  HWH(POPMAI[MOHHBIX  HABBLIKOB,
9CTeTUUECKOU KY/bTYpPbI, CIIOCOOCTBYeT WHTErparjii OMOJIOTHYeCKUX 3HAaHUU C
TIpe/[CTaB/IeHUSMU U3 APYTHUX yUeOHBIX MPeAMETOB, B UaCTHOCTH, (DU3UKH, XUMUH U
reorpadvy. Ha3BaHHbIe TIOJIOK€HUSI O TIpeJHa3HAaueHUW yueOHOro TipegMeTa
«buosorusi» cocTaBWwIM OCHOBY [ijiss OIpefile/ieHHsl TOAXO0J0B K O0TOOpy W
CTPYKTYPHUDOBaHHIO €ro CO/Iep>KaHus, IIpe/ICTaBJIeHHOTO B IIporpaMme II0
buonoruu.

Otb6op copmepykanusi yueOHOro mpeaMera «buosorusi» Ha 0a30BOM ypOBHe
OCYL[eCTB/IEH C TMO3UIUM KyIbTYpOCOOOPa3HOro T0JX0/la, B COOTBETCTBUU C
KOTOpPBIM OOyuarolfiecsi JO/DKHbI OCBOWTh 3HAaHWS W yMeHWs, 3HauMMble [/Is
dopmMupoBaHus 001lell KyabTYphl, OMpeessollde aJieKBaTHOe TI0Be/jeHHe
ye/loBeKa B OKpYJKarolljell TIpUpPOAHOM cpefie, BOCTpeOOBaHHbIE B TIOBCEIHEBHOM
JKU3HU M TIPAKTHUeCcKou zestenbHoCTA. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHUM
3aHMMAIOT 3/IEMEeHThI CO/lepP>KaHusI, KOTOpbIe CJTy>KaT OCHOBOM [i71s1 (hOPMHUPOBAHUS
rpe/ICTaB/IeHU O COBPEMEHHOW eCTeCTBEeHHO-HAayyHOM KapTUHe Mupa U
L[EHHOCTHBIX  OpHEeHTAlUsIX  JIMYHOCTH,  CIOCOOCTBYWOIMX  T'yMaHMW3al[uu
buonoruueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHe coOZiep)KaHusl yueOHOro Marepuaja B IIporpaMMe II0
O6uonoruu OCYIeCTBIEHO C YUY8TOM TPHUOPUTETHOrO 3HAueHusi 3HaHuh 00
OT/IMUXTETbHBIX 0COOEHHOCTSIX YKUBOU TIPUPO/IbI, O €€ YPOBHEBOM OpraHu3alyd U
9BOJTIOL[MU. B COOTBETCTBHH C 3THUM B CTPYKType yueOHOro npeameta «bronorusi»
BbIZIe/IeHbl CJIeAYIOIHe CoZiepyKaTe/lbHble TMHUN: «BH0/Iorys Kak HayKa. MeTo/Ibl
Hay4yHOTO TIO3HaHMsI», «KieTka Kak Ouosiornueckasi cucreMa», «OpraHv3M Kak
Obuosornueckass cucremMa», «CucreMa ¥ MHOroobpaswe OpraHHYecKOrO MHpa»,
«DBOJTIOLUS )KUBOW TIPUPO/IbI», «DKOCUCTEMBI U TIPUCYILEe UM 3aKOHOMEPHOCTU».



Llenb usyuenusi yuebHoro mpegmeTra «buojiorusi» Ha 0a30BOM YpOBHE —
oB/laZieHWe  OOyYaroOIIMMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKLIMOHA/IbHOM
OpraHu3alii JKUBBIX CHUCTEM pa3HOrO0 paHra W TMpuoOpeTeHHe YMeHUM
WCTIO/b30BaTh 3TH 3HAHWS [/Isi TPaMOTHBIX [IeWCTBUM B OTHOIIEHWM OOBEKTOB
YKUBOU TIPUPO/IbI M PellieHHsI Pa3/IMUHBIX >KU3HEHHBIX TTPOOIIeM.

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

OCBOeHHEe OO0YyYaroIIMMHUCS CHUCTeMbl 3HAHUA O OHOJOTMUECKUX TeOopUsX,
yUeHHsIX, 3aKOHax, 3aKOHOMEePHOCTSIX, TUIOTe3ax, MpaBuIax, CIy>KaIl[uX OCHOBOU
n7ist GOpMUpOBaHUS TIPe/ICTAaB/AeHUM O eCTeCTBeHHO-HayuHOW KapTHHe MHUpa, O
MeTOZiaX Hay4YHOTrO T03HaHUsl, CTPOEHHUH, MHOT000pa3uu U 0COOEHHOCTSIX >KUBBIX
CHCTeM pa3HOr0 YPOBHsI OpPraHU3al[iy, BIJAIOIIMXCS OTKPBHITHUSX U COBPEMEHHbBIX
WCCIIeJOBAaHUSIX B OMOIOTHM;

dbopmupoBaHre y 00ydYaroIMXCs TMO3HaBaTeIbHBIX, WHTE/IeKTya/JbHbIX U
TBOPYECKUX CIIOCOOHOCTeH B Tpollecce aHaiu3a JaHHbIX O TYTAX pa3BUTHS B
O10/IOTMM HAyUHBIX B3T/ISII0B, WM U TOAXOJO0B K W3YyUEHWIO >KUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTraHU3aLUl;

CTaHOBJeHWe y oOyuvaroiuxcsi oOIleild Ky/JbTypbl, (QYHKLMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMeHUN OObSCHSTh U OL|eHUBATh SIBJIEHUSI OKPY>KAIOIL[ETO
MHpa )KUBOU MIPUPO/IbI HA OCHOBAHUM 3HAHUM U OTIbITA, TIOTyYeHHBIX MTPU U3yUeHU!
01oJI0rNY;

dopmupoBaHrve y 0O0ydarolUXCS YMeHWM W/UIIOCTPUPOBATh 3HaueHue
O10/IOTUUECKUX 3HAaHWM B TIPAKTUUECKOW [esTeTbHOCTH YeioBeKa, pa3BUTHH
COBpPEMEeHHBIX MeJJULIMHCKUX TeXHOIOTUM U arpobroTeXHOIOTUi;

BOCTIMTaHUEe YOEXAEHHOCTU B BO3MOXKHOCTHM TIO3HAHUSI UE/IOBEKOM >KUBOM
TIPUPO/IbI, HEOOXOAMMOCTH OE€PEXKHOT'O OTHOIIIEHUS K Hel, COOM0AeHUST STHUeCKUX
HOPM TIpY TIPOBeJieHUM OH0/IOTHUeCKUX UCC/el0BaHuM;

OCO3HaHWEe IIeHHOCTH OWOJIOTUUEeCKUX 3HAHWU /71 TIOBBIIIEHHS YPOBHS
9K0JIOTUYECKOU KY/bTYPbI, /151 HOPMHUPOBaHKS HAyUYHOTO MUPOBO33DEHUSI;

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

B cucreme cpemHero o6irjero obpa3oBaHus yueOHBIM mipeaMeT «buosorus»,
M3yJaeMblii Ha 6a30BOM ypOBHe, SIB/sIeTCsl 00s13aTe/IbHbIM yUeOHBIM MpeiMeTOM.

[nst u3yuenusi 6uosioruu Ha 6a30BOM ypOBHe cpe/iHero 0011jero oOpa3oBaHUs
orBoauTcs 68 uacos: B 10 knacce — 34 vaca (1 yac B Hezento), B 11 kinacce — 34 vaca
(1 yac B Heze/rO).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Tema 1. buosiorus Kak HayKa.

buonorus kKak Hayka. CBsi3b OMOIOTMM C 0011[eCTBEHHBIMU, TEXHUUECKUMU U
JPYTMMU eCTeCTBeHHbIMU HayKamu, (umocodueit, STUKOU, SCTETUKON U TPaBOM.
Posib 6uonoruu B hopMUpOBaHUM COBPEMEHHOM HayuHOM KapTHHBI Mypa. CucTteMa
O10/I0rMUeCKUX HayK.

MeTo bl T03HAHKS )KUBOUM TIPUPO/IbI (HaO/MIo/ieHre, SKCIIePUMEHT, OTIMCaHUE,
n3MepeHue, KiaccuduKalys, MO/eTMPOBaHUe, CTaTHCTHYeckas o0OpaboTka
JTaHHBIX).

JleMoHCcTpanuu:

IToptpetsr: Y. dapsuH, I'. Mengens, H. K. KonbLos, [IK. YotcoH u @. Kpuk.

Tab/mu1Ibl M cXeMbl: «MeTo/bI IT03HAHUS YKUBOU TTPHUPO/IBI».

JIabopaTopHbIe H MPpaKTUYeCKHe paboThbI:

[TpakTnueckass pabora Ne 1. «Vcrosb30BaHHWe Ppa3IAYHBIX METOOB TIPU
W3y4eHUr OMOIOTUUeCKUX 00BEKTOBY.

Tema 2. JKuBble cUCTeMbI U UX OpraHu3aIysl.

JKuBble cucteMbl (6MOCKCTEMBI) Kak TIpeiMeT nu3ydeHus buonoruu. OTauuve
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/IbI.

CaoiicTBa OMOCHCTEM M X pa3HOOOpasue. Y POBHU OpraHU3al[il OMOCUCTEM:
MOJIEKY/ISIPDHBIM, K/Ie€TOYHbIM, TKAHEeBbIM, OpraHW3MeHHbIM, MOMYJ/ISLUOHHO-
BU/IOBOM, 3KOCUCTEeMHBIN (OMOTreolieHOTHUeCKUi), brnocdepHbIii.

JleMoHCcTpanuu:

Tabuipl U cxembl: «OCHOBHBIE TIPU3HAKW JKU3HW», «YDPOBHU OpraHU3al[id
JKUBOM TIPUPOJBI».

O6opyaoBanue: Moenb MoJieKyabl [THK.

Tema 3. XumMHnueckuii COCTaB U CTPOeHHEe K/IeTKH.

XYWMHUUECKU COCTaB KJ/IETKU. XUMHUECKHe 3JIEMEHThbI: MaKpO3JIEMEHTHI,
MHUKDPO3JieMeHTbl. Bozla 1 MUHepasibHbIe BelecTBa.

@OyHKIMM BOABI W MUHepaJbHBbIX BellecTB B KieTke. Iloanep»kanue
ocMoTHYeckoro 6anaHca.

benku. CoctaB U cTpoeHHe 0e/kKoB. AMHUHOKHC/IOTBI — MOHOMEDHI Oe/KOB.
HeszameHnmble 1 3aMeHMMble aMUHOKHC/IOTbL. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYphl 0e/IKoBOM MoneKky/bl (TiepBUYHasi, BTODUYHAsi, TpeTUUHasi W
yeTBePTUUHAsE CTPYKTypa). XHMUUeCKWe CBoWcTBa OenkoB. buosioruueckue
dyHKUMY OenKoB.



depmeHTHI — OMOIOrUUecKre Katanu3aTopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
1[eHTp, cybcTpaTHasi creruduyHOCTE. KodepmeHTel. Burtamubbl.  OTauums
(epMEeHTOB OT HEOPraHUYeCKHUX KaTaanu3aTopoB.

YrneBopbl: MOHOCaxapu/bl (TJIFOKO3a, prbo3a U 1e30Kcuprb03a), Arcaxapu/ibl
(caxapo3a, JlakTO3a) MW mMoJMCaxapybl (Kpaxmasi, TJIMKOTeH, LeJ/UTH0/03a).
buonornueckre GyHKLMM yI/1€BOJOB.

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.

KreTka Kak 1je/iocTHasi )kvBasi cuctema. O611ve MpU3HaKy KIeTOK: 3aMKHYTast
Hapy>kHasi MeMmOpaHa, monekynabl THK Kak reHeTHueckui amrmapaT, CHUCTeMa
cuHTe3a bOenka.

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,
JKTYTUKU. @YHKI[UU OPraHOW/I0B K/1eTKU. BKiiroueHwus.

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.

Huarpammbl: «PacripefiesieHre XUMUUeCKHX 3/IeMEHTOB B HE)KUBOM TIPUPO/ie»,
«PacripefiesieHre XUMUUYECKUX 3/IEMEHTOB B XKUBOU TIPUPO/IE».

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.

Tumbl 0OMeHa BeITiecTB: aBTOTPOMHBIN U reTepoTpodHbIA. Ponk dhepMeHTOB B
oOMeHe BellleCTB U MpeBpallleHnH YHePTUU 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
aKKyMYJIMDOBaHWe SHeprUU B KJieTKe. DTarbl SHepreTnyeckoro obmeHa. I'nmukosus.
bpoxenne u ero Buibpl. KuoiopogHoe okuc/ieHWe, WIX K/I€TOYHOE JbIXaHUe.
OxkucnurensHOe hochopumpoBanue. DPHeKTUBHOCTb IHEPreTHUeCcKoro ooMeHa.

Peakuiuy maTpuyHOro cuHTe3a. ['‘eHeThueckass wuHbpopmaiusa u JIHK.
Peanu3aijusi reHeTHYeCKOW HHQOpMalMu B KjeTKe. ['eHeTUUeCKUM KOJ U €ero
cBoricTBa. TpaHckpurnius — matpuunbiii cuHTe3 PHK. Tpancnsiius — 6uocuHTe3
bemka. Otambl TpaHcasAuu. KoaupoBaHue aMUHOKHC/IOT. Posib pubocom B
buocuHTe3e Oenka.

Heknerounsie opMbl KHM3HU — BUpPYChL. MicTopust OTKpbITHS BUPYCOB (/. .
VBaHoBcKuii). OcoOEHHOCTM CTPOEHUs U JKA3HEHHOro IMKJIa BUPYCOB.
bakTtepuodaru. bone3Hu pacTeHMi, >XUBOTHBIX U Ue/IOBeKa, BbI3bIBaeMble
BUpycamu. Bupyc ummyHozeduiuta yenoBeka (BUY) — Bo3Oyaurens CITW/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
CeMeHH, CTaJJuy pa3BUTHS.

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, MUKpOIIperiaparbl «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
M 5MODUOJIOTMM B CTaHOBJ/IEHWW TeHeTHKW. BKsas pocCHUUCKUX U 3apyOeKHBIX
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
1iokoJieHus1. [IpaBusio JOMUHUPOBaHKS. 3aKOH paclilieryieHds IPU3HakKoB. ['nunoresa
yuCTOTHI ramert. [TosiHOe 1 HeroJiHOe JOMUHVpPOBaHKe.

OurubpuaHoe  CKpelljiBaHWe. 3aKOH  HE3aBUCUMOI'O  Hacje0BaHMS
MpU3HAKOB.  LIuToreHeTMuUecKWe  OCHOBBI ~ JUTMOPUAHOTO  CKPEIVBaHUS.
Amnanu3upymoliiee ckpeluBanue. Vcrionp3o0BaHue aHa/IM3UPYIOLLEro CKpelBaHus
IJ1sI OTIpe/iesieHusl TeHOTHIa 0CO0H.

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

XPpOMOCOMHasi TeOpUs HaC/IeJCTBEHHOCTU. ['eHeThUeCKue KapThl.



'enetrka mosia. XpOMOCOMHOe OmpefiesieHre 1oJia. AyTOCOMBI M TIOJIOBbIe
XpOMOCOMBI. ['OMOramMeTHele W reTeporameTHble oOpraHu3Mbl. HacnenoBaHue
TIPHU3HAKOB, CLIETIJIEHHBIX C TTOJIOM.

N3meHunBOCTh. BUIbl U3MEHUMBOCTU: HeHaC/1e[JCTBEHHAs U HaC/leICTBEHHAs.
Pone  cpegpl B HeEHac/Ie[CTBEHHOM  M3MEHUMBOCTH.  XapaKTepPUCTHKa
MOAU(PUKALIMOHHOM M3MEeHUMBOCTU. BapualluoHHbIN psii ¥ BapyUalldOHHasi KpUBasl.
HopMma peakuyu npusHaka. KonmvMuecTBeHHble W KaueCTBEHHbIE TPU3HAKKA U HX
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.

BresijepHast Hac/1e[CTBEHHOCTb ¥ U3MEHUYMBOCTb.

l'enetrka yenoBeka. Kapuotumn yenoBeka. OCHOBHbIe MeTO[bl T€HETHUKHU
ye/I0BeKa: reHeaj0ruuecKuii, OJIM3HeII0BbIN, [IMTOreHeTUUeCKU, OMOXUMUUeCKUH,
MOJIEKY/ISIPHO-T€HeTUYeCKUU. CoBpemeHHOe onpejie/ieHUe reHOTUMa:
TIOJTHOTEHOMHOE CeKBeHMPOBaHWe, FeHOTUITMPOBaHKWe, B TOM YHMC/e C MOMOLIbIO
[MI]P-ananmu3a. HacneacTBeHHble 3a0o/ieBaHUSI UesioBeKa: TeHHble 00Je3HH,
Oome3HW C HaC/Ie[CTBEHHOW MpeApacIio/io)KeHHOCTbIO, XPOMOCOMHBIE 0O0JIe3HH.
CoMaTtnueckve W reHepaThBHble MyTaluu. CTBO/IOBble KeTKWA. [IpUHLMIIBI
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.

Tabuiiel 1 cxeMbl: « MOHOTHOPUJHOE CKPEeI[MBaH1e U ero IUToreHeThuecKast
OCHOBa», «3aKOH pacler/IeHHs ¥ ero IUTOreHeTHYeCKasi OCHOBa», «3aKOH YUCTOThI
rameT», «IurubpugHoe CKpelBaHue», « [ luTonorunueckye 0CHOBbI TUTHOPHUIHOTO
CKpell[uBaHUs», «Meio3», «B3auMojelicTBUe ajljieflbHbIX TeHOB», «['eHeTHuecKue
KapTbl pacTeHWM, KUBOTHBIX U YesloBeKa», «['eHeTHKa moja», «3aKOHOMEPHOCTH
Hac/ie[JoBaHusl, CLIeTVIEHHOTO C T0JjioM», «KapuoTumbl yesioBeKa M >KUBOTHBIX»,
«Bugsl u3amMeHUMBOCTH», «MouduKaliMoHHasi U3MeHUYHMBOCTb», «HaceqoBaHue
pe3yc-hakTopa», «['eHeTHKa rpyni KpoBu», «MyTal[MOHHast U3MEeHUHUBOCThb».

ObGopynoBaHue: MoJjeMU-anuIMKau  «MOHOTHOPHAHOe —CKpeIljiBaHue»,
«HeronHoe gomuHHpOBaHME», «WrHOpUHOE CKpeluBaHWe», «llepekpécT
XPOMOCOM», MMKPOCKOIT U MUKpoIIperapar «/[po3oduna» (Hopma, MyTalyuu (OpMbI
KPbLTbeB M OKPaCKu Tesna), repbapuii «['opox moceBHOM».



JIaGopaTopHbIe U MPAKTHYECKHEe PadOThI:

JlabopaTtopHasi pabora Ne 5. «VI3yueHue pe3y/nbTaTOB MOHOTHOPHAHOTO H
AUTUOPUTHOTO CKpeIMBaHus Y AP030(uibl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlabopatopHasi paborta Ne 6. «/3yueHre MoubUKAIMOHHONW U3MEHUNBOCTH,
TOCTPOEeHWe BapUAaLMOHHOIO Psi/ia U BAPUALMOHHOM KPHUBOW».

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

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

Tema 7. Cestekuusi opraiuzMoB. OCHOBbI 0MOTEeXHO/IOTHH.

CenekLisi Kak HaykKa W TpoLiecC. 3apoKJeHWe CeJIeKLUM U [JOMEeCTHKaLs.
Yuenue H. V1. BaBuioBa o LieHTpax MPOMCXOKAEHHs 1 MHOT00Opa3susi KyJIbTYPHBIX
pacTeHuu. LIeHTpbI MPOMCXO0KAEHUS TOMALLIHUX )XUBOTHBIX. COPT, MOpPO/a, IITaMM.

CoBpeMeHHbIe MeTO/IbI CenieKI[Mu. MacCcoBbIli U UHAUBUAYaIbHbBIN OTOODHI B
CeJIeKL[MM pAacTeHWd U JKMBOTHBIX. OLleHKa 3KcTepbepa. bim3kopoacTBeHHOe
CKpell[iBaHHe — WHOpuAMHTr. Uncrasgs nuHUs. CKpellfuBaHWEe UHCTBIX JIMHUM.
['etepo3uc, wiu TubpugHas cwia. HepoicTBeHHOe CKpelvBaHWe — ayTOPUAVHT.
OtpanénHas rubpuansaiys u eé ycrexu. MIcKyCCTBeHHbIN MyTareHe3 v MoJiyueHue
MOJITITIONI0B. JIOCTHKeHHs Ce/TeKLIMU paCTeHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

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

OKosornueckie W 3THUeckue  mpobnembl. I'MO  —  reHeTHYeCKH
MOAU(UIMPOBaHHbIE OPTraHU3MBbl.
[emMoHCTpaLuu:

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

Tabmuiel 1 cxeMmbl: KapTa «L[eHTpbI TPOUCXOXKAEHWS ¥ MHOroobpasus
KY/IbTYPHBIX pacTeHui», «[lopogsl foMalIHUX )XUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHmii», «OTaanéHHas Tubpuausaiys», «Pabotel akazgemuka M. @. MiBaHoBa»,
«[Momammongusi», «OO0bEeKTbI OUOTexXHONMOTUW», «K/eTouHble 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 M MPpaKTHYeCKHe padoThI:

OKCcKypcuss «OCHOBHBIE MeTOJbl U [OCTVDKEHUSl CeJleKLMM pacTeHud U
JKUBOTHBIX (Ha CeJIeKLIMOHHYIO CTaHLUIO, IJIEeMEeHHYH0 bepmy,



COPTOHWCITBITaTeIbHBIA ~ yUaCTOK, B TeI/IMUHOE XO35HCTBO, J1abopaTopuio
arpOyHUBEPCUTETA UM HAYUHOTO LIEHTPA)».

11 K/TACC

Tema 1. OBo/1IOI{MOHHAA OMO/IOTHA.

[IpeanocbUIKM BO3HUKHOBEHUSI 3BOJIIOLIMOHHOW TeOpPUHU. OBOJIFOLMOHHAS
Teopusi U eé mMecTo B Ouosiorud. BnusiHe 3BOJIIOLIMOHHOW TEOPHMHM Ha pa3BUTHE
OWoIOTMK U IPYTHX HayK.

CBueTenscTBa 3BOJMOLMU. [laseoHTO/IOrMUECKHe: TOC/Ae[0BaTeTbHOCTh
TOSIBJIEHUS BUJIOB B T[a/IeOHTOJIOTUUECKOM JIETOMUCH, Tepexo/Hble (OpPMBI.
buoreorpaduueckue: cxo/ICTBO U pa3ivure GayH U (GJ10p MaTepUKOB ¥ OCTPOBOB.

OMOpHO/IOTUUECKHEe: CXO/JCTBA W Ppa3/duvs SMOpPHOHOB Ppa3HBIX BH/OB
MO3BOHOUHBbIX. (CpaBHUTE/bHO-aHATOMUYECKHUE: TOMOJIOTUUHbIE, aHa/JO0TUUHbIE,
pyAVMeHTapHble OpraHbl, aTaBU3MbL. MOEKY/ISPHO-OMOXUMUUECKHe: CXO/CTBO
MeXaHW3MOB HaC/e/[CTBEHHOCTY W OCHOBHBIX MeTabO0/MyecKux TyTeild y Bcex
OpraHH3MOB.

OBomolioHHass Teopuss Y. [lapBuHa. IIpeArochulKM BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWKyIlMe CW/Ibl 3BOMIONMM BUAOB 10 [lapBuHY (M30BITOUHOE
pa3MHOXXeHHe TIPU OrpaHMYeHHOCTH pecypCoB, Heorpeje/iéHHas U3MEHYMBOCTD,
6opb0a 3a CylijecTBOBaHUe, eCTeCTBEHHBIN 0TOOD).

CunteTtnueckas Teopus 3BoyoLuU (CTI) 1 eé 0CHOBHBIE TIOI0KEHUSI.

MukposBosronus. [Tonynsiiys Kak eIUHULA BUZIA U 3BOJTIOLIUM.

IBwkyliye cuibl (hakTopbl) 3BOMIOLMKA BUZOB B TpHpoje. MyTallMOHHbBIN
TpoIjecC ¥ KOMOWHATMBHAs W3MEHUMBOCTb. I[lOMYy/ISIMOHHBIE BOMHBI U JIpeud
reHoB. V30/11Us1 U MUTPALUS.

EctecTBeHHbIM 0TOOpD — HarpaB/siOmuid  (akTop 3BomonuU. Popmbl
ecTeCcTBeHHOTO oTbopa.

[Tpucroco6/eHHOCTh OpPraHU3MOB KakK pe3y/ibTaT 3BOMIOIMU. [IprMephl
TIPUCIIOCOO/IeHNH y OpraHu3MOB. ApoMopd03bl U UAWOAAAIITAL[HH.

Bug wu  BugoobOpa3zoBanue. Kpurtepuu Buza. OcHOBHble  (OPMBI
BHI000pa3oBaHusi: Teorpadrueckoe, 3K0JIOTUUECKOe.

MakposBositonusi.  PopMmbl  3BOMOLMM:  (PuieTHUeCcKasi, AUBepreHTHas,
KOHBepreHTHasl, IapasiiesbHas. HeoGpaTuMOCTh 3BOTIOIUH.

[IpoucxoxgeHre OT HeCleLMaJnu3MpOBaHHBIX TpeAKoB. lIporpeccupyroias
crieLuanu3anus. AJanTUBHas paguarusl.

JleMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckui, K. M.
bap, 3. I'ekkenb, @. Mrosinep, A. H. CeBep1ios.



Tabuiiel ¥ cxeMbl: «Pa3BUTHE OpPraHUUeCKOTO MUPA Ha 3emiie», «3apOo/IbIIin
T03BOHOYHBIX  JKUBOTHBIX»,  «ApXeonTepukc», «®PopMbl  OOpbObI  3a
CyliecTBoBaHue», «EcTecTBeHHBIM 0TOOP», «MHOroobpasue COPTOB pacTeHHiN»,
«MHoroobpasue IopoJ,  >KUBOTHBIX», «[Tomynaun», «MyTaroHHas
M3MEHUMBOCTb», «ApoMopdo3bl», «Vanoamanraumm», «OOImas aereHeparys»,
«[IBWOKyIIIMe CUbl 3BOJIIOLMK», «KapTa-cxema Mapiipyta TyTemiectsus Y.
HapeuHa», «bopbba 3a cyiiectBoBaHue», «[IprcriocobseHHOCTh OpraHHW3MOBY,
«['eorpadrueckoe BUj000pa3oBaHue», « IKOJIOrHUECKOe BUZ000pa3oBaHUeY.

Ob6opyzoBaHue: KOJUTEKIUS HACEKOMbIX C Pa3/IMUHBIMM TUIIAMHA OKPACKH,
Habop TUIOZOB U CeMsiH, KOJieKiusi «[IprMephl 3allUTHBIX MPUCTIOCOOIeHUN Y
JKUBOTHBIX», MoZiesib «OCHOBHbIe HallpaB/eHUs 3BOJIIOLMNW», 00bEMHasi MoO/Jenb
«CTpoeHye T0/I0BHOI0 MO3ra IM03BOHOYHBIX».

buoreorpadguueckass Kkapta Mupa, Kosuiekiusi «@DopMbl COXPaHHOCTU
HCKOTIAaeMbIX JKMBOTHBIX W PAaCTeHHWM», MOJe/b anmaukKaiys «[lepekpécT
XPOMOCOM», BjlaXKHbI€e TIperapaTthbl «Pa3BUTHe HaCEKOMOT0», «Pa3BUTHe JIATYIIIKW»,
MUKporpenapar «/Ipo3oduia» (HopMa, MyTal[iy (OpMbI KPbUIbEB Y OKPACKU TeJla).

JIaGopaTopHbIe U MPAKTHYECKHEe PadOThI:

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

JlabopatopHasi pabota Ne 2. «OrnrcaHue IpUCIOCO0IeHHOCTH OpraHu3Ma U eé
OTHOCHUTEIbHOTO XapaKTepay.

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

HNoHayuHble TIpeJCTaB/leHUsI O 3apOXKJeHWM >XU3HU. HayuHble TrUIOTe3bl
BO3HUKHOBEHUSI JXM3HM Ha 3emsie: abuoreHe3 W MaHCIepMusi. XuUMHUUecKas
9BOJTIOL[MSI. AOHOreHHBIM CHHTe3 OpraHUUeCKWX BeIeCTB W3 HeOpraHUYecKHX.
OKCrepyMeHTa/IbHOe TIOATBEPKeHe XUMUUYeCKOH 3BoMoLMY. HauanbHble 3Tamnbl
buonoruueckoit spostoruu. ['unore3za PHK-mupa. ®opmupoBaHue MeMOpaHHbIX
CTPYKTYD W BO3HUKHOBEHHWe TPOTOK/IeTKU. IlepBble KIeTKM W WX 3SBOJIIOLIUSL.
dopMHpoOBaHKe OCHOBHBIX I'DYIIIT KUBbIX OPTaHU3MOB.

PasBuTHe xu3HM Ha 3emsie MO 3paM U mepuojam. Karapxei. Apxeuckasi v
rpoTepo3oiickass 3pbl. [laneo3oiickasi 3pa W €& TIepuo/ibl: KeMOpPUMCKUH,
Op/IOBUKCKUM, CUITYPUHUCKUH, € BOHCKUM, KAMEHHOYTO/IbHBIN, EPMCKUM.

Me3o0301icKast 3pa U e€ nepuo/ibl: TPUACOBbIM, FOPCKUM, METOBOM.

KarHo30Mckasi 5pa W €€ TMepuojbl: IMaJieOTeHOBbIM, HEOTreHOBBIN,
aHTPOTIOTe€HOBBIN.

XapakTepycTUKa K/iMMaTa M reojiorMueckrx mnporeccoB. OCHOBHbIE 3Tarlbl
9BOJIIOLIUM PACTUTE/IbHOTO U J>KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUd U
)KUBOTHBIX. [TosiBNIeHue, pacliBeT ¥ BBIMHMPaHUeE TPYMI )KUBbIX OPraHU3MOB.



CucremMa OpraHAueCcKOro Mupa Kak OTpakeHWe »3BOJIIOLUU. OCHOBHBbIE
CUCTeMaTUYeCKre rPyIIbl OPraHu3MOB.

OBOMIOLMSA YyesioBeKa. AHTPOMOJ/IOrMsI KakK Hayka. Pa3BuTue npeicTaB/ieHAN O
TIPOMCXOXXJEeHNH uesioBeKa. MeTozabl M3yueHUs aHTporioreHe3a. CxojacTtBa M
pas3/ivuus yeaoBeKa U >KUBOTHBIX. CuCTeMaTUueCcKoe TOJI0KeHHe UesloBeKa.

[BrKyiye cuibl ((hakTopbl) aHTporioreHesa. HaciectBeHHast '3BMEHUMBOCTh
M ecTecTBeHHbIM 0TOOp. OOIecTBeHHbIN 00pa3 >KU3HW, WU3TOTOBJIEHUE OpYIui
TPY/la, MBILIJIEHUE, PeUb.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOLIMM YeJIOBEeKa: aBCTPAJIONUTEKH, YesoBek
yMesnbid, YesmoBek npsMoxoasauid, YesnoBeK HeaHJepTaJibCKuM, YeysoBek
pa3yMHbIi. HaxoJky HMCKOMaeMbIX OCTaTKOB, BpeMsl Cyll[eCTBOBaHUs, 00/acTb
pacripocTpaHeHus, 00bEM TOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OPYAUSI.

YenoBeueckre packl. OCHOBHBIe  OoJiblliie  pachl:  eBPOIeOHHAs
(eBpa3uiickasi), = Herpo-aBCTpa/ioMiHasi  (9KBaTopuanbHas), = MOHTOJIOU/HAs
(a3uaTcko-amMepuKaHCKasi).  UepTbl  TIPUCTIOCOO/IEHHOCTH  TIpeZiCTaBUTesIel
yesIoBeUeCKUX pac K YC/JIOBHUSM CyLeCTBOBaHUsA. EIMHCTBO uenoBeuecKux pac.
Kputuka pacusma.

JleMoHCTpanuu:

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

Taburel 1 cxembl: «Bo3HukHOBeHHe COHEUHOM CHCTeMbl», «Pa3BuTue
OpraHvueckoro mwupa», «PactutenpHasg kjeTka», <« KUBOTHasg  KJIeTKa»,
«[IpokapuoTuueckasi KieTka», «CoBpeMeHHass CHCTeMa OPraHU4YecKOro MHpa»,
«CpaBHeHHe aHAaTOMHUECKHWX UepT CTPOeHUs uejioBeKa U 4YesioBeKOoOOpa3HbIX
obe3bsiH», «OCHOBHble MeCTa TIaJIeOHTOJIOTUYECKMX  HAXOJOK  IpPeJKOB
COBPEMEHHOI'0 YeJjioBeKa», «/lpeBHeuiume mogu», «peBHue mogn», «llepseie
COBpeMeHHbIe Ioiu», «HemoBeueckre pachi».

ObGopyznoBanue:  Mynsoku  «[IporcxoxzaeHve — dyesoBeka»  (OFOCTBI
aBCTpPA/IONUTEKa, TUTEKaHTPOMNa, HeaHZJepTasblia, KPOMaHbOHLA), CJIEMKU WU
n300pakeHUs KaMeHHbIX OpYAUM TepBOOBITHOTO uesioBeka (KaMHU-YOIIIIEPHI,
pybuna, ckpebma), reoxXxpoHojiorhuueckass Tabmuila, KoK «DPopMbl
COXPaHHOCTU WCKOTaeMbIX )KUBOTHBIX U PACTEHUI.

JIaGopaTopHbIe U MPAKTHYECKHEe PadOThI:

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

OKCKypcus «OBOJIOLMSI OPraHWYecKoro mupa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIU WIX KpaeBeueCKul My3en).

Tema 3. OpraHusmsbl U OKpPY)Karolas cpeja.



OKOJIOTUS KaK HayKa. 3alaud M pasfesibl 3K0JI0ruu. MeTo bl 3KOJIOTUUeCKUX
VCCJIeJOBaHUN. DKOJIOTUUEeCKOe MUPOBO33peHre COBPEMEHHOI0 Ue/l0BeKa.

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

Okonoruueckde ¢akrtopbl. Knaccudukaims 35Konoruyeckux (pakTopoB:
abuoTuueckue, OWOTHMUECKHMe U aHTpPOTOreHHble. /[leliCTBHe 3KOJIOTHUYECKUX
(akTOpOB Ha OPraHU3MBblI.

AbuoTtnueckue (GakTOpbI: CBET, TeMIlepaTypa, BAaKHOCTb. DoTomepruousm.
[TpucriocobneHnst  OpraHU3MOB K  JIeHiCTBHI0O  aOMOTHYecKuX  (haKTOPOB.
buonoruueckue puTmel.

buoTtnueckue dhakTopbl. Buibl 0MOTHUECKHX B3aUMOZIEMCTBUIN: KOHKYPEHIUS,
XUL[HUUECTBO, CUMOMO03 U ero (opmbl. IlapasuTusMm, Kooriepaiys, MyTyaju3M,
KOMMeHCa/IM3M (KBapTUPaHCTBO, HaxjaeOHWUYeCTBO). AMeHCanu3M, HeWTpaau3Mm.
3HaueHWe OWMOTUYECKHX B3aWMOJEWCTBUM [Jisi CYIeCTBOBAaHHS OPraHM3MOB B
MIPUPO/IHBIX CO0DI1[eCTBax.

OKOJIOTUYeCKHhe XapakTepUCTUKU nomnyaauuu. OCHOBHBIE —IIOKasaTresv
TOMYJ/ISLUN: YUCIEHHOCTb, TJIOTHOCTb, POXXJAeMOCTb, CMEPTHOCTb, MPUPOCT,
mMurpauus. [JvHaMuKa YrC/IeHHOCTH TIOMYJISILUN U €€ peryJisLiusl.

JleMoHCcTpanum:

[MoptpeTtsi: A. I'ymbonbaT, K. @. Pynbe, O. ['ekkeb.

Tabnuiel ¥ cxeMbl: Kapta «IIpupo/iHbie 30HBI 3emn», «Cpefibl 0O6UTaHUS
opraHusMoB», «®doronepuoausm», «llonynsaumum», «3aKOHOMEPHOCTHM pOCTa
YMC/IEHHOCTH TIOMYJISILMY UHPY30pUUN-TY(PebKu», «IIuieBblie 1jernm».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTopHast pabota Ne 3. «Mopdonornueckrie 0COOeHHOCTA PACTEHUH 3
Pa3HbIX MeCT OOUTaHMUSI».

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

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

Tema 4. Coo011ecTBa ¥ 9K0/10rHUECKHEe CHCTEeMbI.

Coo01ijecTBo opraHu3MoB — OuorieHo3. CTPyKTyphl OHOLleHO3a: BHIOBas,
MpPOCTpaHCTBeHHasl, Tpoduueckasi (muieBasi). Bujbl-mnomMuHaHThl. CBsI3U B
OuoreHo3se.

OKosioruueckie cucTeMbl (9KocucTembl). [loHsiTue 06 sKocucTeMe W
ouoreorjeHo3e. DyHKI[MOHA/bHbIE KOMITIOHEHTbI 3KOCHCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBI, pefyLieHTbl. KpyroBOpOoT BeleCTB U MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckue (ruilieBble) ypPOBHHU 3KOCHCTeMBI. [TuiieBbie 1jeru U ceTh. OCHOBHbIE
roKasaTesid SKOCHUCTeMbl: Ouomacca, MpPOAYKLMs. OKOJIOTWUYecKre MHUpaMU/bL:



MIPOAYKLUM, UKCIeHHOCTH, OuomMacchl. CBOMCTBA HSKOCUCTEM: YCTOWUUBOCTD,
camoperyJisitys, pa3sutue. CyKieccusl.

[TpuposiHbIe 3KOCUCTEMBI. JKOCUCTEMBbI 03€p U peK. JKOCUCTeMa XBOWHOTO
WU LLIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOT€HHBbIEe ~ 3KOCUCTEMBI.  ATPO3KOCHUCTEMBL. ¥ POO3KOCHCTEMBI.
buonoruueckoe v X03siiCTBEHHOE 3HaUeHWe arpO3KOCUCTeM U YPOOIKOCUCTEM.

buopasHoobpa3vie Kak (akTop ycToWuMBOCTA 3KocucTteM. CoxpaHeHHe
buosiornueckoro pazHoobpasusi Ha 3emiie.

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

KpyroBopoThI BellecTB ¥ OMOreoXUMHUUeCKHe 1UK/IbI 3/IeMeHTOB (yrepo/a,
a30Ta). 30Ha/IbHOCTL Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6uochepe 3emau. AHTpoIIOreHHbIe U3MeHeHUs B Guocdepe.
['nobasnbHbIe IKOOTUUECKHE TPOOIeMBI.

CocyiiiecTBoBaHMe TIPUPO/IbI U UenoBeuecTBa. CoxpaHeHue 6ropa3Hoobpasus
KaK OCHOBa YCTOWUMBOCTU Ouocdepbl. OcCHOBa palMOHANBLHOTO YIpaBeHUs
TIPUPOZIHBIMU peCcypcaMy U WX UCIIOMb30BaHue. JloCTKeHus OMO0/IOTUY 1 0XpaHa
TIPUPO/IbI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ixx. Tencnu, B. H. Cykaués, B. . BepHaackuii.

Tabmuibl U cxembl: «IlueBble 1jenu», «bHUOIEHO3: COCTaB U CTPYKTypa»,
«[Ipupoanbie coobirecTBa», «llermu mUTaHUS», «OKOJIOTUUECKas MHPAMU/IA»,
«buocdepa u yenoBek», «IKOCHCTeMa HIMPOKOIHUCTBEHHOTO Jieca», « KOCHUCTeMa
XBOMHOro Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «l[IpumepHbie
aHTPOIIOTeHHbIe BO3/IEMCTBUS Ha IPUPOAY», « BaykHelIe HCTOUHUKY 3aTrps3HeHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BaKHeMIIass cocTaB/stoias 6uochepni»,
«®akTopel  Aerpajanid  MouB»,  «[lapHUKOBBI  3(PdekT», «DPaKTopsI
PaIM0AaKTUBHOTO 3arpsi3HeHus1 Ouocdepwl», «OOIjasi cTpykrypa OHochepsb»,
«PacripocTtpaHenue xusHu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepbi»,
«KpyroBopor yriiepozia B 6rocdepe», «KpyroBopot a3oTa B IIPUPOJE».

OO6opynoBaHue: Mo/ie/lb-alIMKalus « TUIMuHbIe OHMOIIeHO3bl», repbapuii
«PactuTenbHble coobillecTBa», KO/IeKUU «brorieHo3», «BpeauTenn BaKHEUIINX
CeTbCKOXO03SIMCTBEHHBIX KybTYp», repbapru U KOJIJIEKIIUA PaCTeHUM U )KUBOTHBIX,
TIpUHa/IJIexKallye K pa3HbIM 9KOJIOrMUeCKUM Tpymnram OfHOro Bua, KpacHas KHUra
Poccuiickoii ®epnepaiin, HW300pa)KeHMsS] OXPaHSIEMbIX BHJOB PACTeHHM H
JKUBOTHBIX.



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

Cormacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3y/ibTaTaM
OCBOeHUs1  OOyuaroIMMHKCSi TporpaMM  cpeAHero obimero  o6pa3oBaHUS:
JIMUHOCTHBIM, MeTarnpeAMeTHbIM U TIpeJMeTHBIM.

JINMHHOCTHBIE PE3YJ/IbTATHBI

B cTpyKType /NMUYHOCTHBIX pe3y/bTaTOB OCBOeHMsl mMpeaMera «buomorus»
BbIZIeJIeHbI C/Ie/IyIOIlie COCTaBJISIIOIIMe: 0CO3HaHWe 00yuaroliMUCS POCCUMCKOM
IPaKJIAHCKOM WIEHTUUHOCTU — TOTOBHOCTU K CaMOPA3BUTUIO, CAMOCTOSITETbHOCTH
M CAMOOIIpe/ieJIeHHI0, Hajauuhe MOTHBAI[Md K  oOydeHwio  Guomorum,
1[e/leHarnpaB/ieHHOe pPa3BUTHe BHYTPEHHUX YyOeXJeHWi /MUYHOCTH Ha OCHOBE
K/TFOUEBBIX IIeHHOCTEM W HCTOPUYECKUX TPAJUI[UK pa3BUTHUS OHOJIOTHYECKOTro
3HaHUs1, TOTOBHOCTh U CTIIOCOOHOCTH OOYYarOIIUXCSi PYKOBO/ICTBOBAThCSI B CBOEM
JleATe/IbHOCTU 1IeHHOCTHO-CMBIC/IOBLIMHA ~ yCTaHOBKaMH, TMPUCYIIUMH CHUCTEMe
Ouvosornueckoro o0Opa3oBaHHWs, Ha/JIWuHWe 3KOJIOTUUECKOro TIPABOCO3HAHMS,
CII0OCOOHOCTH CTaBUTh 1[€JTU U CTPOUTD JKU3HEHHBIE TI/IaHBbI.

JInyHOCTHBIE pe3yJ/ibTaThl OCBOEHUS mpeaMera «buosiorusi» mOCTUrarOTCS B
eIUHCTBe Yy4yeOHON M BOCIUTATebHOW [IeSITeJIbHOCTH B COOTBETCTBHH C
TPaJULMOHHBIMU POCCUMCKUMHU COLIMOKY/IbTYPHBIMM, UCTOPUUYECKUMH U IYXOBHO-
HPAaBCTBEHHBIMH I1[€HHOCTSIMH, TIPUHATBLIMH B OOII[eCTBe TIpaBWIaMH W HOpMaMH
TOBe/leHHsI ¥ CIIOCOOCTBYIOT TIpolleccaM CaMOTIO3HaHHWs, CaMOBOCITUTaHUS M
CcaMOpa3BUTHS, Pa3BUTHS BHYTPeHHeW TO3WLUM JIMUHOCTH, T1aTPHUOTH3Ma,
YBa)KeHMs1 K 3aKOHY W TPaBOIOPSJKY, Ue/loBeKYy TpyZia U CTapllieMy IOKOJIeHUIO,
B3aMMHOTO YBa)KeHHs, OepeXXHOrO OTHOILIEHHS K KY/JIbTYPHOMY HacC/IeJuio |
TPaAULMSM MHOTOHAL[MOHAIBbHOTO Hapoga Poccurickont ®enepauyu, mpupojie u
OKpY>KaroLleun cpefe.

JINYHOCTHBIE pe3y/ibTaTbl OCBOEHUs YyueOHOro mpeaMera «buomorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTb U CITOCOOHOCTb 00YYarOIMXCSl PYKOBOZCTBOBATHCS
chOpMUPOBAaHHOM BHYTpDEHHeW TOo3ul[Mell JIMYHOCTH, CHUCTeMOM 1IeHHOCTHBIX
OpUEeHTal[dii, TI0O3UTUBHBIX BHYTPEHHUX  yOeX[eHWil, COOTBETCTBYIOIIUX
TPAAULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00II[eCcTBa, pacIIMpeHue >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeJIbHOCTA B MPOLieCCe peaav3aljid OCHOBHBIX HarlpaB/IeHUM
BOCIIUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa)X/JaHCKOr0 BOCIMTAHUSA:

cchOpMHPOBAHHOCTh TPAKAAHCKOM TTO3UI[MN 00yUarolerocst Kak akTHBHOTO U

OTBETCTBEHHOTO UjIeHa POCCHHCKOTO 00ITeCcTBa;



0CO3HaHHe CBOMX KOHCTUTYIIMOHHBIX IpaB U 00513aHHOCTe!, yBayKeHHe 3aKOHa
Y TIPABOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JiesiTeTbHOCTU TIPU CO3/JaHUH YUeOHbIX
MIPOEKTOB, PpeIllIeHWH yueOHBIX U TI03HABaTe/NbHBIX 3a7lau, BbITIOJHEHUH
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'yMaHUTAapHOM U BOJIOHTEPCKOM JesiTe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMS:

c(hopMHUPOBaHHOCTb POCCUHCKOW IPaXkIaHCKON W@HTUYHOCTH, TaTPUOTU3Ma,
YBaKEHUs1 K CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTH Iepej; PoAWHOM, TOpAOCTH
3a CBOM Kpau, CBOWO PoauHy, CBOM SI3bIK M KYJ/IbTYpY, NPOLUIOE U HAaCTOsIIIee
MHOTOHalMOHaIBHOr0 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-HPABCTBEHHOI'0 BOCIIUTAHMS:

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:

TIOHMMaHKe 1 pean3aliys 30pOBoro 1 6e3oracHoro obpasa Ku3Hu (3[0poBoe
ITUTaHKWe, COO/TI0/IeHre TUTHeHNUeCKUX MPaBU/I 1 HOpM, cOalaHCUPOBAHHBIN PEXKUM
3aHATANA W OT[bIXa, peryaspHas (u3uueckas aKTUBHOCTb), OepeXkHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIeHUsI K COOCTBEHHOMY (hU3MUecKoMy |
TICUXUYECKOMY 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:

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

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;

CTIIOCOOHOCTH MCII0/Ib30BaTh IPHOOpeTaeMble ITPU U3YUeHUH OHOJIOTUH 3HAHUS
W yMeHHsT TIpU pellleHWd TIpoOsieM, CBSI3aHHBIX C  palLMOHA/IbLHBIM
MIPUPO/IOTIONB30BaHKeM  (COOJIIO[ileHre  TMpaBW  TIOBEJEHWs B TIPUPO/IE,
HampaB/IeHHBIX HAa COXpaHeHWe paBHOBEeCHUs B HSKOCHUCTEMAaX, OXpaHy BW/IOB,
9KOCHUCTeM, brocdepnr);



aKTMBHOE HeMpUsTUe 1eMCTBUM, MPUHOCSILINX BPeJi OKPY Karolllel MPUPOTHOU
cpefie, yMeHUe TIPOrHO3UPOBaTh HeO/arornpusiTHbie 3KOJ0rHUecKre ToC/IeCTBUS
ripeAiTpUHUMAaEeMbIX [IeCTBUM U MPeIOTBpAlllaTh 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

MerTarnpeaiMeTHbie pe3y/bTaThl OCBOEHUsI yueOHOTo TpeaMeTra «buosorvs»
BK/IIOUAIOT: 3HAUMMbIe /11 (OPMUPOBAHUST MHMPOBO33DEHHS 00yYaroIuxcst
MeXXIUCITUTUTMHAPHBIE (MeXXIIpeZMeTHbIe) oOljeHayuHble TIOHSTHS, OTPaKaroIlue
1[eJIOCTHOCTh HAyYHOM KapTWUHbI MHUpa U CIelu(UKy MeTO[OB T[03HaHUS,
WCII0J/Ib3yeMbIX B eCTeCTBEHHBbIX HayKaX (BeIlecTBO, SHeprusi, siBjieHue, MpoLiecc,
CHUCTeMa, HayUHbIM (haKT, TIPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpUs,
rccneioBaHue, HabTroleHre, U3MepeHue, IKCIIEPUMEHT U IPYTHX ), YHUBePCa/IbHbIe
yueOHble ZieMcTBUsS  (TTO3HaBaTebHblE, KOMMYHHKATUBHbBIE, PpeTY/ISTUBHbBIE),
obecmieurBaroiyie ¢hopMrpoBaHre (HyHKI[MOHATBHOW IPaMOTHOCTH U COIMA/IbHOU
KOMITeTeHIIUM  OOy4YaroIuxcs, CHoCOOHOCTb OOydYaroIuxcss  HMCI0J/Ib30BaTh
OCBOEHHbIE MEXKJUCIUTITMHAPHbIe, MUPOBO33peHUYEeCKHe 3HAaHUSI U YHUBEpCaIbHbIe
yueOHbIe IeMCTBUS B TT03HABATEILHON M COI[UA/IbHOM MpaKTHKe.

MerTanpeZiMeTHbIe pe3y/bTaThl OCBOEHUs TIPOrpPaMMbI CpefHero 00IIero
o0Opa3oBaHus [JOJKHBI OTPaXKaTh:

OBnajieHne YHHMBepCa/IbHBIMH yueOHbIMHU Mo3HaBaTe/IbHbIMH
JIeCTBUSAMM

1) 6a3oBbIe JIOTHYECKHE IeHCTBHS:

CaMOCTOATe/IbHO  (pOpMy/MpoOBaTh W aKTyaJIW3HWpoOBaTh  IpobiiemMy,
paccMaTpUBaTh e€ BCeCTOPOHHE;

WCII0/Ib30BaTh TPHM OCBOEHWW 3HAHUW TIPUEMBI JIOTMUECKOTO MBbIIIIEHUS
(aHanmm3a, cCUHTe3a, CpaBHeHWs, KiaccubuKalyy, 060011[eHNsT), paCKPhIBaTh CMBIC/T
OMOIOTMUeCKUX TIOHATUM (BBIAEIATh WX XapaKTepHble MPU3HAKW, YCTaHAB/IMBATh
CBSI3M C IPYTUMU TTIOHATHSIMUA);

orpefensTh 1lelM JesTeTlbHOCTU, 3ajjaBas TapaMeTpbl W KPUTEpUU UX
JNOCTU)KEHUsI, COOTHOCUTD Pe3y/bTaThl AesiTeIbHOCTH C TTOCTaB/IeHHbIMU 1]e/ISIMU;

WCII0/Ib30BaTh OMOJIOTHUECKHEe TIOHSATHS A1l 00bsiICHEeHUST (DaKTOB U SIBJIEHUM
YKUBOM MIPUPO/IbI;

CTPOUThL JIOTUUECKHe PpacCyKaeHusi (MHAYKTHUBHblE, JeAyKTUBHbIE, TIO
aHaJIOTUM), BBISB/ISATb 3aKOHOMEPHOCTHM M TPOTHMBOPEUrss B pacCMaTpHUBaeMbIX
SIBJIEHUSIX, (DOPMY/TUPOBATh BBIBO/IbI U 3aK/TFOUEHHS;

TIPUMEHSITh CXeMHO-MO/Ie/TbHbIe CPe/ICTBA J/1s TIPe/ICTaBIeHUs CyIIleCTBeHHBIX
CBsi3e W OTHOIIIEHWA B W3y4aeMbIX OMOJIOTHUECKMX O0BEeKTaX, a TaKxKe
TIPOTUBOPEUYMM Pa3HOTO pOJia, BbISIBIEHHBIX B PAa3/IMUHbIX WH(OPMAaI[MOHHBIX
MCTOUHUKAX;



pa3pabarTbiBaTh IUIaH pellleHust Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepHa/bHbIX U HeMaTepHaJibHbIX PeCYpCOB;

BHOCUTh KOPPEKTHBBI B [IeITEIbHOCTh, OLIeHUBAaTh COOTBETCTBHE Pe3Y/IbTaTOB
1[e/15IM, OL[€HWBAaTb PUCKU MOC/Ie[ICTBUM [eSITe/TbHOCTH;

KOOP/IMHUPOBATh M BBITTOMHATE pab0Ty B YC/IOBUSAX PeajbHOT0, BUPTYaIbHOTO
1 KOMOMHHUPOBAHHOT'O B3aUMO/IEHCTBHS;

pa3BUBaTh KpeaTUBHOE MbIIIIJIeHHe MPY PellleHUU KU3HeHHbBIX TIPoOieM.

2) 0a3oBbIe HCC/IEA0BATE/TbCKHE IeHCTBHS:

BJIaZIETh HaBbIKAMM YueOHO-UCC/IeZI0BaTe/IbCKOM M TTPOEKTHOM /1eTe/IbHOCTH,
HaBbIKAMM  paspellieHusi Mpo0sieM, CIOCOOHOCTBIO ¥ T'OTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TTIOMCKY MeTO/]OB pellleHus MPaKTUUeCKUX 3aziayd, MpUMeHEeHH0
Pa3/IMYHBbIX METO/IOB MO3HAHUS;

WCII0/b30BaTh pa3/MuHble BU/IbI [1eITeJIbHOCTH I10 TOJyYeHHI0 HOBOI'O
3HaHMS, €ro WHTeprpeTalyy, IpeoOpa3oBaHUI0 W TPUMEHEHHI0 B y4eOHBIX
CUTYaLUsIX, B TOM UKCJIe TIPU CO3/laHuX y4eOHBIX U COI[MaIbHBIX TIPOEKTOB;

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

CcTaBUTb W GOpMyIHMpoBaTh COOCTBeHHBIE 3aZiauvi B 0Opa3oBaTebHOMU
J1esATe/IbHOCTU U )KU3HEHHBIX CUTYal[UsX;

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

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

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

OCYIIIeCTB/IATh 1le/ieHalipaBJeHHbIN TIOMCK TiepeHoca CpeZiCTB U CIocoboB
JleUCTBUS B MPO(eCCUOHA/IBHYIO CPeay;

yMeTh TIePeHOCHUTb 3HAHWS B I103HABATE/IbLHYIO U IPAKTUUECKYI0 00/1acTH
JKU3He/esITe/IbHOCTY;

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

BbIJBUTaTh HOBbIe WJieH, MpejjaraTb OPUTWHA/bHbIE MOAXO0/Abl U PeLIeHus,
CTaBUTb ITPOO/IEMBI U 33/1aUH, JOIyCKaIOIIe aTbTePHATUBHBIE PeIIeHHS.

3) pabora c uadopmanueii:

OpPHEHTHPOBAThCS B PA3/IMUHBIX MUCTOUHHMKAX UHGOPMaIUK (TeKcTe yuebHOro
1mocobusi, Hay4YHO-TIOIYJ/IAPHOW JIUTepaType, OWOJOTMYEeCKUX CJOBapsix W
CTIIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHa/IW3HUPOBAThH
MH(OpMaLMI0 pa3/TMUHbIX BHU/I0OB U (POPM TIpe/iCTaB/IeHUs], KPUTUUECKH OLleHUBaTh
eé I0CTOBEPHOCTb U HEMIPOTUBOPEUHBOCTH;



dbopMyMpoBaTh 3anpocChkl ¥ MPUMEHSITh Pa3/MuHble MeTO/bl TIPU MOWCKe U
orbope Omosiornueckoii WHbOPMAaLMK, He0OXOAMMON /I BHITIOJIHEHUS y4eOHbIX
3ajay;

nprobpeTaTh OMbBIT HCIOJIB30BaHUS HWH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHM, COBEPILIeHCTBOBAaTh Ky/bTYPy aKTUBHOI'O UCIO/b30BaHUS PA3/IMUHbIX
TTOMCKOBBIX CUCTEM;

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

WCTIO/Tb30BaTh HAyuHbIM f3bIK B KadecTBe CpeficTBa Ipu pabore ¢
buonoruueckoit uWHboOpMalveli: TPUMEHSITb XUMUUecKue, (usnueckue WU
MaTeMaTHueCKrde 3HaKu U CUMBOJbI, (hopmysibl, abOpeBUaTypy, HOMEHK/IATypy,
WCTIO/Tb30BaTh M Mpeobpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpeJCTBa
HarJisiJHOCTY;

B/a/leTb ~ HaBbIKAMM  pAclO3HaBaHWs W 3alliUThl  HWH(OpMaLUY,
MH(POPMAaLIMOHHOM 6€30MacHOCTH JINUYHOCTH.

OBajieHNie yHUBepPCa/IbHBIMH KOMMYHUKATUBHBIMU JeHCTBUAMM:

1) o0meHue:

OCYILIeCTB/ISITh KOMMYHHKALIUM BO BceX chepax )KU3HHU, aKTUBHO yUaCTBOBAThb
B [[Majiore WM AUCKYCCUU TIO CYILeCTBY oOCyJaemoi TeMbl (yMeHUe 3a/laBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KJEHUSI OTHOCUTEJBLHO BBITIOJHEHUsI TpejjiaraeMoi
33/lauM, YYUTbIBaThb MHTEPEChl U COr/IaCOBAHHOCTb MO3WLIMKA APYTMX y4aCTHUKOB
[IMajiora Wiv JUCKyCCUM);

pacrio3HaBaTb HeBepOa/ibHble Cpe/CTBa OOI[eHUs, TIOHUMaTh 3HaueHue
COLIMAJ/IbHBIX 3HAKOB, TMPEeANOCHI/IOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYaLUM,
YMeTb CMSIr4aTh KOH(IUKTHI U BECTU [ePErOBOPbI;

B/a/leTh pa3/IMUHbIMU criocobaMy 0OlLjeHUs1 ¥ B3aUMO/JIeHCTBUsI, TTIOHUMATh
HaMepeHWUsI IPYTUX JI0/iel, TIPOSIB/ISATh YBaXKUTEeIbHOe OTHOIIIeHHe K coOeceJHUKY U
B KOppeKTHOM opme hopMy/IUpOBaTh CBOM BO3Pa’KeHMUS;

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

2) coBMecTHasl iesiTe/IbHOCTh:

MOHUMAaTh U UCIO/b30BaTh MpeuMyllleCTBa KOMaHAHONW U UHAWBUAYaTbHOU
paboThI MpH pertieHrr OMOI0THYecKoi TTpobeMbl, 000CHOBLIBAaTH HEOOXOAUMOCTD
MpYMeHeHHs TPYNMNOBbIX (HOPM B3aUMO/IeHCTBUSI TP pellieHUH yueOHOM 3a/1aui;

BbIOMpATh TeMaTUKy U METOJbl COBMECTHBIX [eHCTBUN C YUYETOM OOIIUX
VMHTEPEeCOB U BO3MOYKHOCTEM Ka)K0ro usieHa KOJIJIeKTHUBa;

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



pacripefiesiith PO C Y4Y€TOM MHEHHN YYaCTHHUKOB, OOCYXXAaThb pe3y/bTaThl
COBMECTHOM paboThI;

OLIeHMBAaTh KaueCTBO CBOEro BK/IaJia U KaXKJA0ro yuaCTHUKA KOMaH/ibl B 001U
pe3y/bTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBbIE TIPOEKThbI, OLIeHUBaThb W€ C TIO3ULMA HOBU3HBI,
OpPUT'MHA/IbHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYILeCTB/ISITh TIO3UTUBHOE CTpaTernyeckoe T[IOBeZieHMe B Pa3IAYHBIX
CUTyaLUsIX, TIPOSIB/ISITb TBOPUYECTBO U BOOOpa)keHHe, ObITh MHUL[UATUBHBIM.

OBjiajieHNie yHUBePCa/IbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopraHu3anus:

WCTO/Ib30BaTh OMOOrMUeckre 3HaHUWS [/ BbIsIBJIEHUs TIpo0/ieM W HUX
pellleHus B )KU3HEHHbIX U yUeOHBIX CUTYaLUsX;

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

CaMOCTOSITeJIbHO OCYILeCTBJISITh [03HABaTeIbHYIO [1eATebHOCTb, BbISIB/ISITh
1po0/ieMbl, CTaBUTh M (HOPMYJIHPOBaTh COOCTBEHHBIE 3aaur B 0Opa3oBaTe/IbHOM
JesiTeNTIbHOCTU Y YKU3HEHHbIX CUTYaLUsIX;

CaMOCTOSITeJTbHO COCTaB/ISITh T/IaH pellieHusi TTPo6JieMbl ¢ YUETOM UMEIOIUXCS
pPecypcoB, COOCTBEHHBIX BO3MOKHOCTeH U MPeATIOUTeHHIH;

JlaBaTh OLIeHKY HOBBIM CUTYal[UsIM;

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

Jles1aTb 0CO3HaHHBIN BbIOOP, apryMeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTh 3a
pelileHue;

OLIeHHBAaTh TTPUOOPETEHHBIN OTTbIT;

criocobcTBOBaTh  (DOPMUPOBAHUIO U TIPOSIBJIEHUIO IIIMPOKOW 3pyAWLIMK B
pa3HbIX 00/1aCTSIX 3HaHWM, TIOCTOSIHHO TIOBBILLIATH CBOM OOpa3oBaTenbHbIA U
KY/JbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaThb OL€EHKY HOBBIM CHTYalUsiM, BHOCHUTb KOPDEKTHBBI B [1eATe/bHOCTD,
OLIeHHBAaTb COOTBETCTBHME Pe3y/bTaTOB LIeJIsIM;

B/a/leTb  HaBblKaMU  ITI03HABaTe/JbHOM  pedieKCMM  KaK  OCO3HaHUs
COBepIllIaeMbIX [IeUCTBUA U MBbICUTENbHBIX MPOLECCOB, WX pe3yJbTaTOB U
OCHOBaHMM, MCMO/b30BaTh MPUEMBbI peduieKCUU [Jis1 OLleHKH CUTYyallyd, BbIboOpa
BEPHOI'0 pellieHus;

yMeTb OLeHMBaThb PUCKM M CBOEBPEMEHHO TNPHWHMMATh peLleHusi Mo MX
CHW)XEeHMUIO;

MPUHUMaTb MOTHBBI W aprymMeHTbl APYrMX TP aHa/lv3e pe3y/bTaToB
JesITe/IbHOCTY;



3) npuHsTHE Celds U APYrUX:

TIPUHUMATh Cebsl, TTOHUMasi CBOM He/IOCTaTKU U JOCTOMHCTBA;

NPUHUMAaTb MOTHBBI W aprymMeHTbl JPYrMX IIpU aHa/lv3e pe3y/bTaToB
JesiTeNIbHOCTY;

TIpU3HaBaTh CBOE TIPABO Y MPABO IPYTHX Ha OLINOKY;

pa3BUBaTh CMIOCOOHOCTH MOHWMAaTh MUP C TIO3ULIUU APYTOTo YesioBeKa.

INIPEJIMETHBIE PE3YJ/IBTATDI

[TpemMeTHBIe pe3ysbTaThl OocBoeHHs TporpamMMbl COO mo Ouwonoruu Ha
6a30BOM ypOBHe BK/IHOUAIOT Crieliduueckye st yueOHoro rpeamMeta «buonorusi»
HayuHble 3HaHHs, YMeHHs U CIocoObI IefiCTBUI M0 OCBOEHHI0, UHTepIpeTalui U1
rpeo0Opa30BaHUI0 3HAaHWUM, BUIbI [1eATE/bHOCTH TI0 TIOJTyYeHUI0 HOBOTO 3HAHUS U
NIPUMEHEHHIO0 3HAaHWM B PA3/UUHBIX yUeOHBIX CHUTYyal[UsiX, a TakKe B peasbHbIX
JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C OwWosiorveii. B mporpamme mnpeaMeTHbIe
pe3yJibTaThl TIPe/ICTaB/IeHbI 110 TOAAM 00yueHMUs.

[IpeameTHBIe pe3y/bTaThbl OCBOEHUsI yueOHOro npeameta «buosorus» e 10
K/dcce [O/KHbI OTPaXKaTh:

cchopMHUPOBAHHOCTH 3HaHUW O MeCTe U PO/ OMOJIOTHH B CUCTEMe HayuHOTO
3HaHUS eCTeCTBEHHBIX HayK, B (DOPMUPOBaHUM COBPEMEHHOW eCTeCTBEHHO-HayYHOU
KapTHHBI MHpa ¥ HAyYHOT'0 MHUPOBO33PeHMs], 0 BK/IaJle POCCUMCKUX U 3apyOeXKHBIX
yuéHBIX-OMO/IOTOB B pa3BuTHe Ouonoruu, GyHKI[MOHAJBHOW T'PaMOTHOCTH
yesi0BeKa /1Sl pelleHus )KU3HeHHbIX 3a/ay;

yMeHHe pacKpbIBaTh CO/lep>KaHue OHWOIOTUUeCKWX TePMUHOB U TIOHSTHM:
)KW3Hb, K/IeTKa, OpraHu3M, Metabom3m (0OMeH BellleCTB U IpeBpalljeHre SHePTUi),
romMeoctas (camoperyssiijusi), ypOBHeBasi OpraHu3alusi JKUBBIX CHUCTEM,
CaMOBOCIIpOM3Be/ieHre (PerpoAyKLus), Hac/leCTBEHHOCTb, U3MEHUUBOCTh, POCT U
pasBuUTHE;

yMeHHe u3/araTb OuWoOJIOTUUeCKWe Teopuu (KIeTouHas, XpOMOCOMHas,
MyTalldOHHAasl, IIeHTpa/ibHas [orTMa MOJIEKYIsIpHOM Owomnorun), 3akonbl (T
Mengensi, T. Moprana, H. V. BaBuioBa) u yueHus (0 1leHTpax MHOToo0pa3us u
TIPOUCXO’KJeHUS Ky/IbTYPHbIX pacteHnid H. V1. BaBuiosa), onpezensaTe rpaHULIbI KX
TIPUMEHHUMOCTH K >)KMBbIM CUCTEMaM;

yMeHUe B/IaJIeTh MeTO/JaM{ Hay4YHOTO TO3HaHUS B OMOOTvK: Hab/TiojeHre 1
OMMCaHWEe >XMBBIX CUCTEM, TIPOLIECCOB W SIBJIEHWW, OpraHU3aldsi U TPOBeJleHUe
610I0rMUeCKOro 3KCIiepuMeHTa, BbIIBU)KeHHe TUTIOTe3bl, BbIsSB/IeHHe 3aBUCUMOCTH
MeXIy HWCCAeAyeMbIMU BeJWUMHAMH, OOBsICHEHHEe TI0JlydeHHbIX pe3y/IbTaToB,
VICTI0/Tb30BaHHBIX HAYUYHBIX MMOHSATUM, TEOPHUW U 3aKOHOB, YMEHHeE Jie/laTh BbIBO/bI
Ha OCHOBAHWHU M0JTyUYeHHbBIX pe3yJ/IbTaToB;



yMeHUe BbIJIeJIATh CyIleCTBeHHbIe TIPU3HAKK BHUPYCOB, KJIE€TOK MPOKAPHOT U
9YKApUOT, OJHOKJIETOYHbIX U MHOTOK/IETOYHbIX OpraHHW3MOB, OCOOEHHOCTH
npoLeccoB: oOMeHa BellleCTB W TpeBpallleHusi SHepruu B KjeTKe, (POTOCUHTe3a,
TUIACTUUECKOTO0 U HSHepreThyeckoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio03a,
OTJIO/IOTBOPEHUS], Pa3MHOXKEHHs, WHAWBHUYaJbHOTO Ppa3BUTHS  OpraHM3Ma
(oHTOr€HE3);

yMeHUe TPUMEHSITh TOoJyueHHble 3HaHUS /i1 00bsiCHeHUs 6MOo0ruuecKux
TIPOLIECCOB U SIBJIEHUH, [I/Isi TIDUHATHS TIPaKTUUYeCKUX pellleHri B MOBCeIHEeBHOU
KU3HU C 1enblo obecrieueHuss 0e30TaCHOCTH CBOEro 3/I0POBbsS U 3[J0POBBS
OKPY>KaIoILIUX JTtofield, COB/r0jeHrsT HOpM TPaMOTHOT'O TIOBeZIeHUs B OKPY Karoliei
MIPUPOJIHOM cpejle, TOHMMaHWe HeoOXOJUMOCTH WCIOIb30BaHUS [JOCTHIKEHUM
COBpeMeHHOW  Ouonorud ¥ OMOTEXHOJIOTHMM  [Jjis  PALMOHAbHOTO
TIPUPO/IOTIOTH30BaHMS;

yMeHWe pelllaThb 3/eMeHTapHble TeHeTHUeCcKWe 3aJaud Ha MOHO- U
AUrubpuiHOe CKpelllMBaHWe, CLelJIeHHOe Hacje/JoBaHue, COCTaB/sITh CXeMbl
MOHOTHOPUHOTO CKpeIUBaHUs [jisl TIpe/iCKa3aHusi Hac/elloBaHUsI MPU3HAKOB Y
OpraHK3MOB;

yMeHHe BBITOJHATL JlabopaTOpHble W TIPAKTHUeCKHe paboThl, COOMIOAATH
TipaBu/Ia npy paboTe ¢ yueOHBIM 1 TabopaTOPHBIM 000pYyO0BaHUEM;

yMeHue KPUTUUeCKU OIleHMBaTb M HWHTepHpeTUpOBaTh UH(POpPMALIUIO
OMOMOTUUeCKOTO COZIep>KaHUs, BK/IIOUAIOIYy0 TICeBJOHAyYHble 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (Cpe/ICTBa MacCOBOM MH(OPMAIUU, HayUHO-TIOMY/IsIPHbIE
MaTepuasbl), STHYeCKHe acreKTbl COBPEMEHHBbIX HCC/e/JoBaHuM B Ouosoruuy,
Me/IiI[He, OMOTeXHOJIOTUH;

yMeHUe CO03[jaBaTh COOCTBEHHBbIe IMMCbMEHHblIe U YCTHBIE COOOIIeHus,
0000111ass 61o/TorMUecKyr0 MHGOPMAIMI0 U3 HECKOIBKUX HUCTOYHHUKOB, T'PAaMOTHO
MCTI0/Tb30BaTh MOHATUIHBIN arimapat OUOI0ruHn.

[TpemMeTHBIE pe3yabTaThl OCBOeHUs yueOHoOro mpeameta «buosorus» 6 11
K/1acce JI0JDKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTh 3HAaHWUM O MeCTe W PO OMOIOTMM B CUCTEMe HayUHOTO
3HAHUS eCTEeCTBEHHBIX HayK, B ()OPMHUPOBAaHUM COBPEMEHHOW eCTeCTBEHHO-HayYHOU
KapTUHBI MUPa U HAYYHOTO MUPOBO33pPEeHMUs], O BKJaZle POCCUNCKUX U 3apyOexHbIX
yuéHBIX-OMO/IOTOB B pa3BuTHe Ouonoruu, GyHKI[MOHAJBHOW T'PaMOTHOCTH
YeJiOBeKa /IJisl pellieHUs] )KM3HeHHbIX 3a/]ay;

yMeHUe PacKpbIBaTh CO/iepyKaHue O010/I0THYecKuX TePMUHOB U TIOHSATUI: BUJ,
MOMyJ/SILUs, TeHO(OH[, S5BOJIOLMS, ABWKYILIWe Cuabl ((akTopbl) 3SBOJIOLMY,
TIPUCIIOCOOIEHHOCTh OPTraHM3MOB, BUI000pa30BaHue, 3KOJIOTUYeCKHe (HaKTOPHI,
9KOCHUCTeMa, TIPOAYLIeHTbl, KOHCYMEHTbl, peAyLeHTbl, L[elh  [HUTaHus,
9KO0JIOTMuUeckasi mupamuza, buoreoreHo3, 6rocdepa;



yMeHWe u3/iaraTh Ouosornueckre Teopud (3BOJIIOLMOHHAs Teopus Y.
[lapBuHa, CUHTeTUUYeCKasi TeOopusi SBOJIIOLMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoapiiieBoro cxogctea K. M. Bspa, uepejoBaHus T/laBHBIX HaripaB/ieHUM U
nyTteii 3Bomoru A. H. CeepiioBa, yueHusi o 6uocdhepe B. V. BepHazckoro),
orpeJensiTh TPaHULbI UX TIPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMeHMe BJIa/leTh MeTO/laM/i HayYHOT'0 M03HaHWs B 6uosioruu: HabsoieHre u
OMNMCaHWe >XUBBIX CUCTEM, TIPOLIECCOB W SIBJIEHWW, OpraHu3alids U TpOBejleHUe
OUMOIOrMUeCKOT0 IKCTIIepUMEHTA, BbIIBU)KEHHE TUTIOTe3bl, BBISB/IEHHE 3aBUCIMOCTH
MEXAy WCCAeyeMbIMA BeIWUMHAMU, OObSICHEeHUEe TIOMyueHHBIX pe3y/bTaToB,
VICII0J/Ib30BaHHBIX HayUHbIX MOHSITHM, TEOPUN U 3aKOHOB, YMeHUe [ieflaTh BbIBO/IbI
Ha OCHOBAHUM MOJIyYeHHBIX pe3y/bTaToB;

yMeHUe BbIeNSTh CYIIeCTBeHHble IIPU3HAKKW CTPOEHUs OMOIOruYecKux
00BEKTOB: BWJOB, TOMYJIALMA, TIPOAYLIEHTOB, KOHCYMEHTOB, peJyLIeHTOB,
OUOreo1|eHO30B U  JKOCHUCTEM, OCOOEHHOCTH TIPOLIeCCOB: HAaC/e[CTBeHHOU
M3MEeHUMBOCTH, eCTeCTBeHHOTO 0TOOopa, BHA000pa3oBaHUsl, MPUCITOCOO/I€HHOCTH
OpraHM3MOB, [eUCTBUS 5KOJOTUUECKUMX (PAKTOPOB Ha OpraHu3Mbl, [epeHoca
Bell[eCTB W TOTOKA SHEPrUd B 5KOCHCTEMax, aHTPOMNOreHHbIX H3MeHeHUM B
9KOCHUCTeMax CBOell MeCTHOCTH, KPYroBOpPOTa BeI[eCTB W OHOTeoXUMHUYeCKHX
I[UKJ/IOB B 6uocdepe;

yMeHUe TPUMEHSTh T0JyueHHble 3HaHWUS /i1 0OBsSCHEHUS OMOIOrHYeCcKuX
TIPOLIeCCOB W SIBJIEHWH, /ISl TIDUHSTHS MPAKTUUEeCKUX pellieHuM B IMOBCeJHEBHOM
KU3HU C 1enblo obecrieyeHus 0e30MaCHOCTH CBOEro 3/I0pPOBbsSi U 3[J0POBbBSI
OKPY>KaoILUX JItofield, COO/II0jeH!s HOpM IPaMOTHOTO TOBeZIeHUs B OKPY Karoleit
TIPUPOJTHOM Cpejle, TOHMMaHWe HeO0OXOJUMOCTH WCIOIb30BaHUS JOCTYKEHUH
COBpeMeHHOU OMOJIOTHH [I/Is1 palliOHA/TLHOTO IMPUPOZ0TI0/Ib30BaAHUS;

yMeHMe pelllaTh 37ieMeHTapHble OHO0J/IOTHYecKre 3a/lauk, COCTaBJISITh CXeMbI
repeHoca BellleCTB U S9HEPTUU B IKOCHCTeMax (Lieru NUTaHus);

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

yMeHue KDUTUUeCKH OLleHMBaTb M WHTepPHpeTUpOBaTh UWH(POPMALIUIO
OMOIOTHYECKOTO  COJIep)KaHUs], BK/IIOUAOIIYI0 TICEeB/[OHAyUHble 3HAHUS U3
Pa3/IMYHbIX UCTOUHUKOB (CpefCTBa MacCOBOW WUH(OPMAlMH, HayYHO-MOIY/ISIPHbIE
MaTepuanbl), = pacCMaTpuBaTh  rjo0albHble  JKOJIOTUYECKHEe  TPOOIeMbl
COBpeMeHHOCTH, (POPMHUPOBATh M0 OTHOIIIEHUIO K HUM COOCTBEHHYO TIO3ULIUIO;

yMeHHe CO03/jlaBaTb COOCTBeHHbIe IIMCbMEHHble W YCTHBbIEe COOOIIeHMs,
0006111051 610/IOTHYECKYI0 WH(OPMAIMIO U3 HEeCKOJBKHUX WCTOUYHHUKOB, TPAMOTHO
WCTI0/Th30BaTh TIOHATHUHHBIN arirapaT OMOI0TvH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJTACC
KosmmyecTBO 4acoB
No HaumeHoBaHue pa3je/ioB U TeM K - OnekrTpoHHbIe (udpoBbIe)
n/n NpOrpamMMsl Bcero OHTPO/ILHEI PaKTHIECKME | oG6hazoBaTe/ibHbIE pecypehl
e padoThbI padoThI

1 buosoryst Kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBBIe CUCTeMbl ¥ UX OpraHu3aLys 1 https://m.edsoo.ru/5T7SVKETX
3 XVMHYEeCKUM COCTaB U CTPOEHHE KJIEeTKU 8 1 https://m.edsoo.r/YTLWWSOJEO
4 JKu3HeiesaTelbHOCTh K/IeTKH 6 https://m.edsoo.rut/MEETZ2D71
5) PasMHOXeHHe 1 HHAHBIAYA/bHOR pasBHTHe 5 1 https://m.edsoo.ru/GF6W1A7C9

OpraHHU3MOB
6 HacrieACTBEHHOCTS 1 H3MEHIHBOCT 8 1.5 https://m.edso0.r/ONPNXJ7X6

OpraHKU3MOB
7 Ce/IeKist OpraHH3MoB. OCHOBEI 3 https://m.edsoo.r/2EY34NEHR

OMOTeXHOIOTUU
8 Pe3epBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
11 KJIACC

KommuyecTBO 4acoB
Ne HaumeHoBaHue pa3/ie/10B M TeM NPOrpaMMbl K II I71eKTPOHHEIE (HHPPOBLIE)
/i pa3j porp Beero OHTPOJIbHbIE PAKTHUECKHE | G 000paTe TbHbIE PECYPChI
padoThI PadoThI

1 OBO/MIOIMOHHAsT OMOIOTHsT 9 1 https://m.edsoo.ru/7F6R1ZROH
2 Bo3HUKHOBeHUe U pa3BUTHe KU3HU Ha 3emiie 9 0.5 https://m.edsoo.ru/OFLS81YB5
3 OpranusMmsl 4 OKpysKarolas cpefia 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coo0I111ecTBa ¥ 9KOJIOTMUECKHE CUCTEMBbI 9 https://m.edsoo.rt/WXWAVS56F
5 Pe3epBHoe Bpems 2 https://m.edsoo.ru/T3SR3FWNQN
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IIPOBEPSAEMBIE TPEEOBAHUSA K PE3YJ/IBTATAM OCBOEHUS
OCHOBHOMU OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

ITpoBepsiemblie NpeMeTHBIE Pe3y/IbTaThl 0CBOHHs 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI Cpe/JJHero o0ero od6pa3oBaHus

CchopMHUPOBaHHOCTh 3HAHUK O MecTe M PO/ OMOJIOTWH B CUCTEMeE
HayyHOTO 3HaHMUSl eCTeCTBEHHbIX HayK, B (OpPMHPOBaHUU
COBPEMEHHOM eCTeCTBEHHO-HayUYHOU KapTHHbI MHMpa U HAy4YHOIO
MMPOBO33DeHUs]; O BK/IaJle POCCUHMCKMX U 3apyOeXHBbIX YuéHbIX-
OuonoroB B pasBuTve Ouosorvy; (HYHKLMOHA/TBHOM TPaMOTHOCTU

yesjioBeKa /1A pelleHrs )KM3HEHHBIX 3aa4

YMeHHMe pacKpbIBaTh COJiep)KaHHe OWOOrMUYecKMX TEePMHHOB WU
TIOHATHI: >KU3Hb, K/IeTKa, OpraHn3M; MeTabo/im3M (0OMeH BelriecTB U
rpeBpallleHue 3Hepruu), roMmeocTtas (caMoperyssiusi), ypOBHeBas
OpraHu3alus KUBBIX CHCTeM, CaMOBOCIIPOM3Be/ieHre (PerpoAyKLIvs),

HaC/1e JCTBEHHOCTb, U3MEHUYNBOCTb, POCT U pa3BUTHE

YMeHve — u3narath  Ouonorvuueckue — Teopud  (K/IeTOYHas,
XpPOMOCOMHasi, MyTaljMoHHas1), 3akoHbl (I'. Mengens, T. MopraHa,
H.A. BapwioBa) u yueHuss (0 TIieHTpax MHOrooopasusi W
MPOMCXOXEeHNUs  Ky/JbTypHbIX  pactenuid H.M.  Basunosa),

onpenesaTb 'paHUIbI KX TIPUMEHHMOCTHU K >)KMBBIM CUCTEMdM

YMeHWe BafeTh MeTOZAMM HaydyHOTO TIO3HaHUS B Ouonoruu
(HabsroZleHe M OTTMCAHUE >KUBBIX CHCTEM, TIPOI[ECCOB U SIBJIEHUIA;
opraHusalsi ¥ TpoBeJileHHe OWOJIOTUYECKOTO SKCIIepPUMEHTa,
BbIJBIJKEHHWE  TUIOTe3bl;  BbISIBIEHWE  3aBUCUMOCTH  MEXIY
rccrielyeMbIMU BeJIMUMHAMH, 00BbsiCHEHHEe T0JTy4YeHHbIX
pe3y/bTaTOB, MCIOJ/Ib30BaHHBIX HAYUYHBIX TIOHATUM, TEeOpUd U
3aKOHOB; yMeHWe [efaThb BBbIBOJbl HAa OCHOBAHUMU TOTYUYEHHBIX

pe3y/bTaToB)

10 KITACC

Kop
npoBepsieMoro
pe3y/ibTara

1

2

3

4

5

YMmeHue BblJeNATh CyIlleCTBEHHble TPU3HAaKU BUPYCOB, KJIETOK
MPOKapUoOT W 3YKapHOT, OJHOK/IEeTOUHBbIX W MHOTIOK/JIETOYHBIX
OpraHu3MoB; 0COOeHHOCTH TIpoljecCOB oOMeHa BeLIeCTB W
TpeBpallleHUs] SHepruy B KieTKe, ()OTOCHHTe3a, I/1aCTUYeCKOro U
JHepreTuyeckoro oOMeHa, XeMOCHHTe3a, MMTO3a, Melo3a,

OIUVIOAOTBOPEHHUsA, PA3MHOXE€HHs, HWHAWBHUAYAJIBHOI'O0 PpAa3BUTUA




opraHu3mMa (OHTOreHe3)

YMmeHue MPpUMEHATL  TIOJIYUY€HHbIE  3HAHUA  OJId 00BsICHeHHUS

OUMOIOrMUeCKUX MPOLIECCOB U SIBJIEHUH, /11 TTPUHSTHS TTPAKTHUeCKUX
pellieHW{i B TIOBCEAHEBHOW J>KM3HU B 1ensax obecrieueHUs
0e30MacHOCTH CBOETO 37I0POBbSI U 3/I0POBbSI OKPY’KAIOIIUX JIFOZIEH,
cobmofieHss HOPM T'PAMOTHOrO TIOBEeJIeHHSI B OKpY’Karolleu
MIPUPOJIHON Cpejie; TIOHUMaHWe HeoOXOAUMOCTH HCIOb30BaHUS
JIOCTWKEHUM COBpPEMEHHOM OuojoruM u  OUOTeXHOJIOTHUH /1S

PaLMOHA/TBHOTO MTPUPO/IOTI0/Ib30BAHUS

YMeHHe pelliaTh 3/IeMEeHTapHble TeHeTHUYeCKHe 3aJlaud Ha MOHO- U
IUruOpUHOe CKpeIIBaHKe, CLeN/IeHHOe Hac/leIoBaHHe; COCTAB/ISATh
CXeMbl ~ MOHOTHOPH/IHOTO

CKpelLMBaHWg [/s1  TIpe/iCKa3aHus

Hace/JoBaHusI PU3HAKOB Y OPraHMW3MOB

YMeHHe BBITIONHATh J1abOpaTOpHbIe W TPAKTUYeCKHe paboThl,
cobmoaTh MpaBwia Tipu pabore ¢ yueOHbIM U J1abOpaTOPHBIM

obopyzoBaHreM

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

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

61/IOJIOFI/II/I, MeJHuliHe, OMOTeXHOJIOTUH

10

YMeHue co3/iaBaTh COOCTBEHHbIE TUCHMEHHbBIE U YCTHBIE COOOIIeHMS,
06006111as1 6ro0rMUecKyro HHGHOPMAIMIO U3 HECKOJTBKUX UCTOUHUKOB,

r'PaMOTHO HUCIIOJ/Ib30BdATh TOHSATUIHBINA dIirapar ouosioruu

11 KJIACC

Kopg,
MpoBepsieMoro
pe3yJ/bTara

ITpoBepsieMble NpeMeTHBIE Pe3y/IbTaThl 0CBOeHHsI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeJHero 001ero 06pa3oBaHusi

ChopMHpOBaHHOCTb 3HAHUK O MeCTe W POM OMOJIOTHMH B CHCTEMeE

HayyHOTO 3HaHWS eCTeCTBeHHbIX HayK, B (HOpMHUPOBaHUHU
COBPEMEHHOW eCTeCTBeHHO-HayYHOM KapTHHbI MHUpa U HAy4YHOIO
MHUPOBO33peHUsI; O BK/aJle POCCUUCKUX U 3apyDOeXHbIX YuE€HbIX-
OuonoroB B pasBuThe Ouosorvy; (HYHKLMOHA/TBHOM TPaMOTHOCTU

yesioBeKa /1 pelieHrs )KMU3HEHHBIX 3a1d4

YMeHre pacKpbiBaTh COJiepKaHHe OWOJIOTUYeCKUX TEPMUHOB U




TIOHSATHUI: BUJ], TIOMYJ/ISILIUS, TeHOQOH/, BOJIFOLUS, ABMKYILHE CUJIbI
(daxTopnr) 9BOJTFOLIHY, TIPUCTIOCOO/IEHHOCTD OpraHu3MOB,
BUZio0Opa3oBaHue,  JKOJIorHUecKWe  (aKTOpbl,  JKOCHUCTEMa,
MPOAYLIEHTbI,  KOHCYMEHTbI,  pEeAYIeHTbl, LeMud  [UTaHWs,

9KOJIOTMUeCKasi MMpaMu/a, broreoreHo3, 6uocdepa

YMeHue u3narath OMoIOrMuecKre Teopun (3BOJIOLIMOHHAs Teopusi U.
llapBrHa, CHUHTeTHMYeCcKass TeOpHUs  3BOJIIOLIMM), 3aKOHBl U
3aKOHOMEepHOCTH (3apo/pliiieBoro cxojactBa K.M. bapa, uepenoBanus
IJIaBHBIX HarpasieHUd U nyteit s3Bosouy A.H. CeBeplLioBa, yueHUs
o Ouocthepe B.JM. BepHajckoro), omnpefensTe TpPaHULbI HX

MMPUMEHUMOCTH K )XUBBIM CUCTEMaM

YMeHWe BaZieTb MeTOJaMH HAy4YHOrO TIO3HaHWS B OHOJIOTHH
(HabmrofieHe U OMKMCAHKe KUBBIX CHCTEM, TPOLIECCOB U SIBIEHW;
OpraHu3ansi W TIpOoBeJileHHe OWOJIOTMUYECKOTO JKCIIepPUMEHTa,
BbIIBIDKEHHEe  TUIOTe3bl;  BbIBJIEHWe  3aBUCUMOCTH  MEXAY
rccielyeMbIMU BeJIMYMHAaMH, 00BbsiCHeHHe TM0JTyYeHHBIX
pe3y/bTaToB, WCIMOAb30BAHHBIX HAYYHBIX TIOHATHM, TeOpUd U
3aKOHOB; yMeHHe JejaTb BbIBOJbl Ha OCHOBAHWM IIOJyYeHHBIX

pe3y/bTaToB)

YMeHue  BbIeNSITh  CyLIeCTBeHHble  TPU3HAaKU  CTPOEHUs
buonornueckux OOBEKTOB: BHJOB, TMOMYJALUN, TIPOAYLEHTOB,
KOHCYMEHTOB,  DeAyLIeHTOB, OWOTeOlleHO30B U  3KOCHUCTEM;
0cOOeHHOCTH  TIPOLIECCOB  HAC/IeJCTBEHHOM  W3MEeHUMBOCTH,
eCcTeCTBeHHOTO 0TOOopa, BH000pa30BaHuUs, MPUCTOCOOEHHOCTH
OpPraHU3MOB, [eWCTBUSI 3KOJOrMUecKux (akKTOpOB Ha OpraHU3MBI,
repeHoca BelleCTB UM I[IOTOKA SHEPrMM B 3KOCUCTeMax,
aHTPOTIOTeHHbIX W3MEeHeHW B 3KOCUCTeMax CBOeld MeCTHOCTH,

KPYTOBOPOTA BellleCTB ¥ OMOre0XMHUYeCKUX LIMKJIOB B brocdepe

YMeHUe TIDUMEHSTh TIOMyYeHHble 3HaHUS i1 OOBSICHEeHUs
OUMOIOrMUeCKUX MPOLIECCOB U SIBJIEHUH, /11 TTPUHSITHS TTPAKTHUeCKUX
pellieHWii B TIOBCEAHEBHOW JKW3HU B 1ensax obecrieueHUs
0e30MacHOCTH CBOETO 37I0POBbSI U 3/I0POBbSI OKPY’KAIOIIUX JTFOZIEH,
cobmofieHUsT HOPM T'PAMOTHOrO TIOBEeJIeHHSI B  OKpYsKalolleu
MIPUPOJIHON CpeJie; TIOHUMaHWe HeoOXOAUMOCTH HCTOIb30BaHUS
JIOCTWKEHUM  COBpeMeHHOW Ouosorud  [yid  palMOHAILHOTO

TMPUPO/I0TI0/Ib30BaHUS

YMeHue pelaaTb 3/7iEMEHTAPHbIE O1oIornuecKue 3aJa4u, COCTABJIAATh

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




YMeHue BBITIOJHATL J1abopaTopHble W TpaKTUYeckue paboThl,
cobsroiaTh TMpaBWIa TpyU paboTe ¢ yuyeOHBIM U 1aOOPAaTOPHBIM

obopyoBaHeM

YMeHHe KPUTUUECKH OL|€HMBATh U UHTEPIIPETUPOBATh MH(OPMAIIHIO
OMOJ/IOTHUECKOTO  COZIep)KaHUs, BK/IFOUAIOIIYIO0  TICEBAOHAYUHbIe
3HaHWS W3 pa3UyHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMy/sipHbIe
MaTepuasbl); pacCCMaTpPUBATh r100aIbHBIE SKO/IOTHUYeCKHe TIPOO/IeMbI
COBpPeMeHHOCTH, ()OPMHUPOBATH 110 OTHOLLIEHUIO K HUM COOCTBEHHYO

(0k37%101%1%0)

10

YMeHue co3aBaTh COOCTBEHHbIE TUCHMEHHbBIE U YCTHBIE COOOIIeHMS,
06006111as1 6ro0rUeckyro MHGHOPMAaIMIO U3 HECKOJTBKHUX UCTOUHUKOB,

rPaMOTHO HCII0J/Ib30BATh MOHSATUIHBIN arriapart 6uoioruu




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kop IIpoBepsieMbIl 3/IeMeHT CO/iePXKaHHUS

1 Bbuonorus kak Hayka

11 Buonorusi — Hayka o >kuBod mpupoge. Posb OGuosornmu B (hopmMHpoBaHUU

COBpEMEHHOﬁ Hay‘JHOﬁ KapTWUHBI MHPaA. CucreMa OHMOIOTMUECKUX HaykK

MeTo/ibl TIO3HAHUS XKUBOH TIPUPOABI (HaOMIOeHHe, SKCIIEPUMEHT, OIMCAHUe,
1.2 v3MepeHre, KiaccuuKkalusi, MO/e/TMpOBaHHe, CTaTUCTHUecKasi obpaboTka

JTAaHHBIX)

2 JKviBble CUCTEMBI U UX OpraHu3alys

21 JKuBbie crctembl (OHOCHUCTEMBI) KakK TIpeaMeT u3yueHust oronoruu. CBOWCTBa

burocucTeM U WX pa3HooOpasue

29 YPOBHI/I OpraHr3aljvn 6uocucTeM: MOJIeKyJ'IHpHO—FeHeTquCKHI‘;I, KHETOQHbIﬁ,

OpraHu3MeHHBIH, TOMYJIALMOHHO-BUI0BOM, 9KOCUCTEMHBIN, OrocdepHbIi

3 XVMUYeCKUM COCTaB U CTPOeHNe K/IeTKU

XUMHUUECKMM COCTaB KJIeTKM. XHMHUUYeCKHe 5/IeMEeHThbl: MaKpO3/eMeHTHI,
3.1 MUKpO3/eMeHThl. Bozsa M MuHepanbHble BemectBa. DyHKIMM BOABI U

MHUHepaJIbHBIX Bell[eCTB B KieTke. [To/ep>kaHue 0CMOTHUECKOTOo OasaHca

Benku. CocraB u cTpoeHue 0OesnKOB. AMHUHOKHC/IOTBI — MOHOMepbI 0esKOB.
HesameHrMble M 3aMeHUMble aMWHOKWC/IOTHL. AMMHOKHUC/IOTHBIM COCTaB.
YPpoBHU CTPYKTYyphbl O€/IKOBOI1 MO/IeKY/Ibl (TepBUYHAsi, BTOPHUUHAs, TPeTHUHAas U
3.9 YyeTBEPTHUHAsE CTPYKTypa). XUMHUeCKHe CBOWCTBAa OenkoB. Buosoruueckue
' (byHKIMY O6enKOB.

depMeHTHI — OUOIOrMYecKre Katanu3aTopbl. CTpoeHue epMeHTa: aKTHBHBIN
LeHTp, cybcrtpaTtHas crieruduyHocts. KodepmenTsl. Buramunbl. OTinuust

(l)epMEHTOB OT HEOPraHNM4YeCKUX KaTd/IM3aTOPOB

YrneBozipl: MOHOCaxXapHuzpl (T/IF0K03a, pubo3a 1 Ae3okcrprbo3a), fgucaxapuisl
(caxaposa, /1aKTO3a) M TOMMCaxapu/bl (Kpaxmas, TIJIMKOTeH, Iie/UII0/I03a).
33 Bbuonoruueckrie QyHKLUHU YT/IEBOJOB.

' Jlunuapl:  TpUrAMLepuzbl, cTepoufbl,  ¢pochomunuael.  'mapoduibHO-
ruapodobHble cBolcTBa. bBuonormueckue ¢yHKimy aunugoB. CpaBHeHHe

yrjieBO/10B, 0e/IKOB U JIMTINI0B KdK NCTOYHHUKOB SHEPrun

Hyxkneunossle kucnotel: JITHK v PHK. Hykneotn bl — MOHOMepbI HYK/IEMHOBBIX

3.4 kucioT. Crpoenue u ¢yHkumu JHK. Crpoenne u ¢yskuuu PHK. ATO:

cTpoeHue U QyHKLIUU




3.5

]_[I/ITOJ'IOFI/IH — HayKd O KJIETKE. Knetounas Teopus. MeTO'E[bI N3y4YeHHUS KJIE€TOK

3.6

Krnetka Kak 1iesi0cTHast xuBasi cucreMa. OO11jue pyu3HaKU K/IeTOK: 3aMKHYTast
HapykHass MeMOpaHa, Mosiekynbl [JJHK Kak reHeTwueckuid ammapar, cucTeMa

cuHTe3a Oeska

3.7

Turnbl KJIeTOK: yKapuoThyeckas U ipokaproTuyeckast. OcobeHHOCTH CTpOeHust
MPOKApUOTHUEeCKOM KieTkd. KrerouHas creHka Oakrepuii. CrpoeHue
yKapuoThuecKor KjaeTKUu. OCHOBHbIE OT/IMUWS PACTUTE/IbHOM, >KUBOTHOW U

rpUOHOM KJIeTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJ€TOYHAsl CTeHKa, IVIMKOKA/IWKC, KX
dbynkimu. [Tna3marudeckass MeMOpaHa, eé cBoicTBa U GyHKUMH. LIuTomniasma u
eé opraHouzibl. OmHOMeMOpaHHbIE OpPraHOW/bI KJIETKU: SHAOTUIa3MaTHYecKast
cetb (JIIC), armmapatr [osbmpxu, JM30coMbl. [lo/lyaBTOHOMHBIE OPraHOM/IbI
KJIETKA: MUTOXOH/PUH, TIacTUbl. [IporcxokaeHrne MUTOXOHAPUNA U TIJIaCTU.
Buabl mnactua. HemeMOpaHHBIe OpraHOWABI KIeTKHA: PUOOCOMBI, KIeTOUYHBIH

LEHTP, PeCHUUKH, JXTYTHUKU. CDYHKL[I/II/I OpPraHOM OB KJIETKH. Bxnrouenus

3.9

Slnpo — perynsaTopHbId LeHTp KieTkKH. CTpoeHMe sifipa: siiepHasi 000J/I0ukKa,

Kapuorjia3Ma, XpOMaTHH, SiIpbILIKO. XPOMOCOMBI

3.10

TpaHcnopT BeljecTB B K/leTKe

X(PIBHEAEHTEJ’II:HOCTL KJIeTKH1

4.1

OOmeH BellecTB, WM MeTabosM3M. AcCCUMWIALUS (TIaCTUUeCKUii 0OMeH) U
JUCCUMUIIALIUS (9HEpreTUUYeCcKuid 0OMeH) — /iIBe CTOPOHBI eJUHOTO TIpoliecca
MeTabomm3ma. Turibl oOMeHa BeIrecTB: aBTOTPO(MHLIN U reTepoTpodHbIi. Posb

Cl)epMeHTOB B 0OMeHe BeleCTB U IpeBPAlll€HHWU SHEPIrrU B KJIETKE

4.2

dotocuHTe3. CBeToBas ¥ TeMHOBas (pa3bl poTocuHTe3a. Peakijun ¢poTocuHTe3a.
OddekTrBHOCTL PoTOCHHTe3a. 3HaueHHe (POTOCUHTe3a /ISl )KU3HU Ha 3emiie.
BnusiHue ycioBuid cpeipl Ha (OTOCHHTE3 W CIIOCOOBI TIOBBILIEHWS €ro
MIPOAYKTUBHOCTH Y Ky/JbTYPHBIX PAaCTEHHUH.

XemocuHTe3. XeMOCHHTe3Wpytole Oakrepud. 3HaueHHe XeMOCHUHTe3a [iIs

JKU3HU Ha 3eMiie

4.3

OHepreTuueckuii oOMeH B KieTKe. PaciierieHue BeIecTB, BbiiesieHHe U
AaKKyMY/IMDOBaHWE JHEPTUM B KjeTKe. JTarlbl JHEPreTHUecKoro oOMeHa.
['nukonus. bpoxkeHue U ero BUAbL. KUCIOPOAHOE OKUC/IEHUE, WK KJIETOUHOe

nbixanve. OPPeKTUBHOCTb SHEPreTHUeCKoro ooMeHa

4.4

Peakijum MaTtpruHoro cuHTe3a. ['‘eHetmueckass wuHpopmaius u [THK.
Peanuzanus reHeTrueckol MHGOpMalMU B KieTKe. ['eHeTUUeCKU KOJ U ero
cBoticTBa. Tpanckpuriust — MaTpuuHbiii cuaTe3 PHK. TpaHcsitms — brocuHTes

6eska. KopupoBaHue aMUHOKHCIOT. Ponbk prbocom B GrocuHTe3e Genka




4.5

Heknetounslie (opmbl KHU3HU — BUPYChl. VicTopusi oTKpbiTUsi BUpycoB (..
WBaHoBckuii). OCOOEHHOCTH CTPOEHHUSI U JKU3HEAEATe/NbHOCTH BHUPYCOB.
baktepuodary. bone3sHu pacTeHuii, >KUBOTHBIX W Ye/IOBEKa, BbI3bIBaeMble
BUpycamu. Bupyc ummyHozedunura yenoseka (BUY) — Bo30yautens CITN/a.

[TpodunakTrka pacripocTpaHeH!s BUPYCHBIX 3a00sieBaHNN

Pa3MHoO)XeHHe U WHAWBUYd/IbHOE PA3BUTHE OPIdHU3MOB

5.1

KreTouHblli 1MK/, WKW >KU3HEHHBIM LWK/A KIeTKU. MHTepdaza U MUTO3.
[Mporjeccel, IpoTeKarolijie B uHTepdase. Perukaijys — peakiiydss MaTPUUHOTO
cuaTe3a [THK. CtpoeHre XpoMocOM. XPOMOCOMHBIM HAabOp — KapHOTHIIL.
JUMIOUAHBIA W TalyIOWJHBIA ~ XPOMOCOMHBIE  HAboOpbl.  XpoOMaTH/bl.
LluTonornueckrie OCHOBBI DPAa3MHOXKEHUSI W WHIWUBHYaJbHOTO pa3BUTHS
OpraHu3MOB.

Henenvie kmeTku — muTo3. Ctaauu Muto3a. [Ipoiiecchl, MpouCxojsiiye Ha

PA3HBIX CTaAUAX MUTO3d. Buonornueckuii CMBIC/T MEUTO3a

5.2

dopMbl pa3MHOKeHUsI OPraHM3MOoB: Oecrionoe W mosioBoe. Bugbl 6ecriosioro
pa3MHOXKeHUsi: JleJleHHue HaJBoe, TIOYKOBaHWE OJHO- M MHOTOKJ/IETOYHBIX,
criopoobpa3oBaHue, BereTaTUBHOE pa3MHO)KeHUe. HckyccTBeHHOE

K/IOHMPOBaHWe OPTaHU3MOB, €0 3HaUeHHe /IS CeeKL[UH

5.3

[TonoBoe pa3MHO)KeHHE, ero OT/INUMs OT 6eCcronoro.
Meiios. Craguu Merio3a. Ilpoueccel, MpouUCXopsle Ha CTafusax MeKo3a.
[ToBenenne xpomocoM B Melo3e. KpoccuHrosep. buonorunuecknii cmbICa U

3HaueHHe Meio3a

5.4

'ameToreHe3s — rporjecc 06pa30BaHuUs MOJIOBBIX K/IETOK Y )KUBOTHBIX. [To/10BbIe
JKeJie3bl: CeMeHHUKH U SMYHUKU. OOpa3oBaHMe U pa3BUTHe TOJIOBBIX KJIETOK —
ramer (CriepMaTo30m/, sifilieK/ieTKa) — criepMaToreHes u ooreHes. OcobeHHOCTH

CTpOEeHUsI SINLIeK/IeTOK U criepMaTo3ouzoB. OruiofoTBopenue. [lapTeHoreHes

5.5

WUnpuBujyansHoe  pas3BuThe  (OHTOreHe3). OMOpHOHa/bHOE — pa3BUTHe
(ambpuorene3). JTarbl SMOPHUOHAILHOTO PA3BUTHS y TIO3BOHOUHBIX )KUBOTHBIX:
npo6sieHne, racTpysiLus, opraHoreHes. [ToctambproHanbHOe pa3BuTHe. THUITBI
MoCcT3MOPUOHA/ILHOTO pa3BUTHS: MpsiMoe, HerpsiMoe (JIMUYMHOUHOE). BrusiHue
Cpe/ibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CTIOCOOHBIE BLI3BIBATh BPOXKAEHHbIE
YPOZCTBaA.

Poct u pasButue pacteHnid. OHTOreHe3 IBETKOBOTO DAaCTEHUS: CTpPOeHue

CeéMeHH, CTalu Pa3BUTHUA

HaCJIe,E[CTBEHHOCTI: U U3MEHUYHUBOCTb OPIrdHHM3MOB

6.1

Hpe,quT U 3a/la4v T'eHeTHUKH. I/ICTOpI/IH Pa3BUTHSA T'€HETUKH. BKJ'Ia/:L pOCCHﬁCKI/IX

1M 3apyOeXHBbIX YyuYéHbIX B pa3BUTHE TeHeTUKA. MeTofpl TeHeTHKH




(ruOpUAOIOTHUECKUM,  LATOT€HETHUUeCKUM,  MOJIeKY/ISIPHO-TeHeTUUeCKUi).
OcHOBHbIe reHeTUUeCKHe MOHATHS. ['eHeTHUeCKasi CUMBOJIMKA, UCI0J/Ib3yeMasi B

cxemax CKpellBaHUM

6.2

3aKOHOMEPHOCTH Hac/Ie[0BaHUsI TPU3HAKOB, yCTaHOBeHHble I'. MeHzeneM.
MoHorubpugHoe CcKpeluBaHHe. 3akOH eAWHO0Opas3usi TMOpHAOB MEepBOro
nokosieHusl. IlpaBWio [JOMHHMPOBaHMSl. 3aKOH pacllleluleHUsi TpPU3HAKOB.
I'mnore3a uncToTe! ramet. I1o/IHOe U HeroJIHOe JOMUHHUPOBaHYe.

[urubpusiHoe CKpeljBaHue. 3aKOH HE3aBUCHMOI'0 Hacjie/J0BaHUsI MIPU3HAKOB.
LiuToreHeTHUeCKre OCHOBBI AWTMOPUIHOTO CKpeIVBaHUs. AHa/lu3upyloliee
CKpelvBaHue. VIcrionb3oBaHWe — aHAIM3UPYIOIIETO  CKpEL[UBAHUS IS

ornpene/jeHrs reHOTHUIla ocobu

6.3

CuerieHHOe HacjiejoBaHHe Mpu3HakoB. Pabora T. MopraHa 1o creryieHHOMY
Hac/le[loBaHUIO TeHOB. HapylleHuWe clielieHWss TeHOB B  pe3y/bTare
KpOCCUHroBepa. XpPOMOCOMHasi TeOpHUsl Hac/e[ICTBeHHOCTH. ['eHeTHMueckue
KapThl.

I'eHeTrka mosila. XpoMOCOMHOe oOlpefie/ieHre Iosia. AyTOCOMBI U TI0JIOBble
XpoMOCOMEI. ['omMorametHble M rereporaMeTHble opraHusMbl. HacnepnoBanue

MPH3HAKOB, CLEIJIEHHBIX C IMO0JIOM

6.4

V3mMeHUMBOCTb. Buzibl M3MEHUMBOCTH: HeHacC/eCTBeHHasl U Hac/e/lCTBeHHasl.
Posmb  cpeabl B HeHac/e[ICTBEHHOM  M3MEHUMBOCTH.  XapaKTepHCTHKa
MOJM(UKALIMOHHOW W3MEHUYMBOCTH. BapualjMoHHBIM DS U BapvallMOHHast
KpuBas. Hopma peakiuu nipu3Haka. KosmuecTBeHHble U KaueCTBEHHbIE

TIPU3HAaKU U UX HOpMa peakijuu. CBolicTBa MOgU(MUKaIL[MOHHOW N3MEeHUMBOCTH

6.5

HacnencrtBeHHasi, WM TeHOTHITMYECKas, W3MeHUMBOCTh. KomOuHaTHBHast
M3MEeHUYMBOCTb. Meii03 ¥ TI0JIOBOW TIIpPOIjecC — OCHOBAa KOMOWHAaTHMBHOM
V3MEHUYMBOCTHA. MyTaljMOHHasi W3MeHYMBOCTb. Kraccudukanuss MyTaiuii:
reHHble XPOMOCOMHbIe, FeHOMHBIe. YacToTa ¥ MPUYKMHBI MyTalliid. MyTareHHble
(hakTOpBl. 3aKOH IOMOJIOTMYECKUX PsJ0B B HaC/e[CTBEHHOW W3MeHUYMBOCTU

H.. BaBunosa

6.6

l'enetvka uesoBeka. Kapuorturn yesnoBeka. OCHOBHbIe MeTO[bl T'€HETUKU
yesioBeKa: reHeasiorMYecKum, OJTM3HEL[OBbIH, LUTOTeHeTUUeCKUM,
OMOXUMHUECKUH, MOJEKyIsIpHO-TeHeThueckuii. CoBpeMeHHOe oOrpeiesieHre
reHOTHIIA: IOJTHOTeHOMHOE CeKBeHUPOBaHWe, TeHOTUITMPOBaHUe, B TOM UHCJie C
nomornpio T111P-ananu3a. HacnencTBeHHble 3a60/ieBaHUsS UeslOBEKA: T€HHbBIE
6ome3nu, 60J1€3HU C HAC/IeZICTBEHHOM TIPe/[PaCIToNIOKeHHOCThI0, XpOMOCOMHBIE
6ose3nn. ComMaTUueckre W TeHepaTHBHbIe MyTalyd. [IpUHIUMBI 370pPOBOTO
obpa3a >KW3HW, [JUATHOCTUKU, TMPOMUIAKTUKM U JIeUeHUS] T'eHeTUYeCKUX

00Js1e3HEH. MGAI/IKO-FEHETI/I‘-IECKOG KOHCYJ/IbTUDOBdHHE. 3HaueHue




MEAHHHHCKOﬁ reHeTukK B TIIpeAOoTBpallleHNMrM W JIeUEeHWH T€HETUYEeCKHX

3a00/1eBaHUI UesioBeKa

Cenekifusi opraHn3moB. OCHOBBI OMOTEXHOIOTUU

7.1

Ceslek1is Kak HayKa W IpoLecC. 3apokJeHue CejleKLUM U JOMeCTHKaLsl.
Yuenre H.M. BaBuioBa 0 I[eHTpax TPOUCXOXKIEHHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHul. LleHTpbl MPOMCX0XKAeHUs JOMalIHUX KUBOTHBIX. COpT,

1opo/ia, ITaMM

7.2

CoBpeMeHHbIe MeTO/bl CesleKIi. MacCOBbIM ¥ MHAVBUAYa/IbHBIN OTOOPHI B
celeKLIUM pacTeHUd U KUBOTHBbIX. OljeHKa 3KCTepbepa. BiaM3KopoAcTBeHHOe
cKpeljuBaHue — MHOpUAWHT. Yuctas nuHUs. CKpellMBaHWe YMCTBIX JIMHUN.
[etepo3uc, um rubpuaHas cuna. HepoacTBeHHOe CKpelljuBaHue — ay TOPU/IVHT.
OtpanénHass rvbpuuzais U eé ycrexu. VICKyCCTBeHHBI MyTareHe3 U
TOJIy4YeHre TOJIUIIONJ0B. [JOCTW)KeHUsl CeleKLiUM pacTeHWM, >KUBOTHBIX M

MHUKPOOPraHM3MOB

7.3

bruorexHosioruss Kak OTpac/b IIPOU3BOACTBA. ['eHHass WH)KeHepusl. OTallbl
co3ganusi pekombuHaHTHOM [IHK u TpaHcreHHbIX opraHu3moB. KierouHas
vHkeHepusi. KieTouHble KyJ/bTypbl. MUKPOK/IOHa/TbHOE pa3sMHOXKeHHUe
pacteHnd. KioHMpoBaHHe BBICOKOINPOAYKTUBHBIX —Ce/IbCKOXO3SMCTBEHHBIX
OpPraHW3MOB. DKOJIOTHYeCKHe M 3THUeckue rpobiemel. MO — reHeTUUYeCKH

MO,E[I/I(I)I/IL[I/IPOBEIHHBIQ OpraHr3MbI

11 K/TACC

Kop

IIpoBepsieMbIii 3/IeMeHT CO/iep>KaHUA

OBOJTIOLIMOHHAsT OWOIOTHST

1.1

OBOJIOLIMIOHHAS TEOPUs M €€ MeCTO B OMOJIOT M.

CBugerenbcTBa  5BOMOLMM. [laseoHTo/OrMYeckue:  TOC/Ie[0BaTeIbHOCTh
TNOSIBJIEHUS] BU/IOB B I1a/IeOHTOJIOTMYECKOM JIeTOMNNCH, IepexofHble (OpMBI.
buoreorpaduyeckue: cxofactBo U pasavuue ¢ayH U ¢GI0Op MaTepUKOB U
OCTPOBOB. JDMOpHO/IOTMUECKHMe: CXOJCTBA M pas3/iuuvsi SMOPUOHOB pasHbIX
BHU/JOB  TO3BOHOUYHBbIX.  (CpaBHUTe/JbHO-aHaTOMWUYECKHe:  TOMOJIOTMUHBIe,
aHa/JIOTUUHble,  pyJMMEHTapHble  OpraHbl, aTaBuU3Mbl.  MoJeKy/apHO-
OvoXMMHYecKre: CXOJCTBO MeXaHU3MOB HAC/Ie/CTBEHHOCTH W OCHOBHBIX

MeTabo/IMUeCKUX HYTEﬁ Y BCeX OpraHM3MOB

1.2

OBoyoLMoHHass Teopusi Y. [apBunHa. IlpeAnocbiiku  BO3HUKHOBEHHS
JapBUHU3Ma. [IBIDKyIIMe CWIbI BO/IIOLMH BUAOB 10 [dapBuHy (KM30BITOUHOE

PAa3MHO>XXEHHE TTIpKU OrpaHUYE€HHOCTH peCypCOB, HeOHpeAEJ'IéHHaH N3MeHUMBOCTb,




6opnba 3a cylllecTBOBaHUe, eCTeCTBeHHBIN 0TOOP)

1.3

CuHretuueckasi Teopusi 3Bomouud (CTD) U OCHOBHbIe €€ T0JI0XKeHUs.

MukposBosmtonus. [Tonmy/sius Kak eJuHULIA BU/IA U 9BOJTIOL[UN

1.4

[Bwkyiue cubl (pakTopbl) BOMIOLMH BUAOB B Tpupoje. MyTalMOHHbIN
npoliecc U KoMOMHAaTHBHAas W3MEeHUMBOCTb. [lony/siLMoHHbIe BOHBI U Apeid
reHoB. V3ossiyist v Murpanusi. EcTecTBeHHBIN 0TOOp — HANpaBISIONIWI (aKkTOp
3BoMOLMU. POpMBbI eCTeCTBEHHOT0 0TOOpA.

[Tpucrnocob1eHHOCTh OpPraHU3MOB KakK pe3ysbTaT 9SBOMIOLMU. I[IprMepsl
npucriocobieHui y opraHu3mMoB. ApomMopd03bl U UAN0aAATTALIH.

Bug u  BugooOpaszoBanue. Kputepuu  Buga.  OcHOBHble  (oOpMBI

BU/I000pa30BaHMs: Teorpaduueckoe, IKOJIOTHIecKoe

1.5

MakposBomtorusi.  Dopmbl  3BoMOLMU:  duUIeTHYeCKasi, AUBepreHTHas,

KOHBE€PreHTHad, IapajiiejibHas. HEO6PaTI/IMOCTb SBOJ/IFOLIMHA

Bo3HUKHOBeHHE U Ppa3BUTHE >)KM3HU Ha 3emie

2.1

[oHayuHble TIIpefiCTaB/eHUsI O 3apOXK[eHUM >Ku3HU. HayuHble rUIIOTe3bl
BO3HUKHOBEHUs >KM3HM Ha 3emsie: abuoreHe3 W TIaHCTIepMuUsl. XHUMHUUYeCKas
3BOJIIOLMS. OKCIIepUMEHTa/IbHOe TOJTBep)KAeHUe XMMHUYeCKOM SBOJIIOLIMU.
HauanpeHble 3Tarel 6uosiornueckoit ssosoryd. ['unore3a PHK-mupa. Ilepbie

KJIE€TKHU U UX 3BOJIFOLIHSA. cDOPMI/IpOBaHI/Ie OCHOBHBIX I'DYIIIT )KUBbIX OPIrdHU3MOB

2.2

Pa3BuTHe XU3HU Ha 3emsie 1O 3paM M Tiepuojam. Katapxeii. Apxeiickas u
npoTrepo3oiickasi 3pel. I[laneo3oiickass 3pa U eé Tepuofbl: KeMOpHICKUH,
OPAOBUKCKWM, CUJTYPUHUCKUM, [J€BOHCKHM, KaMeHHOYTOJIbHbIM, TePMCKHUIA.
Me3030¥icKasi 5pa U eé 1epuo/ibl: TPUACOBbIN, FOPCKUM, Me/IOBOM.

KaitHo3oiickass 3pa ©“ e8 Tiepuojpl: MaJeOreHOBbId, HEOTeHOBBIN,
aHTPOMNOreHOBbIM. XapaKTepuCTUKa KaUMara W TeoJ0rMYecKUX IPOLeCCOB.
OcHOBHBbIe 3Taribl BOIOLMU PaCTUTENBLHOTO U )KUBOTHOTO MUpa. ApoMop(]o3bl
y pacTeHUM W >KUBOTHBIX. [TosiBeHUWe, pacliBeT W BbIMUPaHWe TPYIII KUBBIX

OpraHu3MOB

2.3

CuctemMa OpraHuMueckoro Mupa KakK OTpakeHue 3BoJitoLuM. OCHOBHBIE

CUCTEMATHUYECKHE I'PYIINBI OPraHU3MOB
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OBOJTIOLIUS YesioBeKa. AHTPOIMOJIOTUSI KaK Hayka. Pa3BuTue Tipe/CcTaB/leHUN O
TIPOMCXOX/IeHWH uejioBeKa. MeToJpl M3ydeHusi aHTpornoreHe3a. CxXoAcTBa U
pa3uuus uesoBeKka v )KUBOTHBIX. CHCTeMaTHUecKoe TI0/I0’KeHHe ueioBeKa.

[Brkyiue cusbl (hakTophl) aHTporioreHe3a. Hacsie/icTBeHHasi ©3MeHUMBOCTh U

ectecTBeHHbIM 0TOOp. OOIIecTBeHHBIN 00pa3 KM3HU, M3TOTOBJIEHHE OPYUM




TPY/Za, MbIILJIeHHe, peyub

2.5

OCHOBHBIE CTaJUM U BeTBM 3BOJIFOLMM UesioBeKa: aBCTpajonuTeku, YesnoBek
yMenbld, YesoBeK MNpsAMOXOAALMK, YenoBeK HeaHJepTalbCKui, YenoBek
pa3yMHbIi. HaxoJKu McKomaemMbIX OCTaHKOB, BpeMsi CYIleCTBOBaHHsI, 00/1acTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 KU3HH, OpPY /st

2.6

YenoBeueckue pacbl. OCHOBHbIe OOJIbIIINE Pachl: eBpOIleoniHas (eBpasuiicKas),
Herpo-aBCTpajJionjHas  (3KBaTOpuajbHasi),  MOHroJoWjHasg  (a3uaTcko-
amepuKaHcKasi). UepTel mpHUCIIOCOOIeHHOCTH TpecTaBUTesell ueioBeyecKrx
pac K YCIOBMAM cCyujecTBoBaHMs. EAMHCTBO uesoBeueckux pac. Kpurtuka

pacr3mMa

OpraHusMbl U OKpYy»Katoliasi cpesia

3.1

OKOJIOTYs KaK HayKa. 3aZjlaud U pasfesibl 3KOJI0rvi. MeTobl 3KOJI0rMYecKUux
WCC/IeIoBaHHUNA. DKOJI0ruueckoe MUpoBo33peHue. Cpeabl 00HUTaHUs OPraHU3MOB:

BOJHasdA, HA3€MHO-BO3JyIlIHasd, TOYBEHHAs, BHYTPHUOPraHU3MeHHadA

3.2

Okosiornueckue (aktopbl. Knaccudukaiyss 3KOMOrMYeckKux — (aKTOPOB:
abuoThueckre, OMOTUUECKWE W aHTPOIOreHHble. [IeiCTBHE 3KOTOTMYeCcKHX

(hakTOpPOB Ha OPraHU3MbI

3.3

AbuoTtnueckue (akTopbl: CBeT, TemriepaTrypa, BIaXHOCTb. doTomneprogusm.
[MpucniocobneHysi OpraHWU3MOB K [JI€HMCTBUIO aOUOTUYeCKMX  (DaKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢axkTopbl. Buabl 6MOTUUECKUX B3aUMOJENCTBUM: KOHKYDeHLUs,
XUI[HUUECTBO, TlAapa3’WuTHU3M, MYTyaju3M, KOMMeHCa/in3M (HaxjeOHHUUeCTBoO,
KBapTUPAHTCTBO), aMeHCalu3M, HeWTpaiu3M. 3HaueHHe OMOTHUYEeCKUX

B3aMMO/I€HCTBUM /IJIS1 CYIIeCTBOBAHHUSI OPraHU3MOB B TIPUPOZAHBIX CO0bIIecTBax

3.5

ODKOJIOTUUeCcKue XdPAKTE€PUCTHUKHU nomnyiagun. OCHOBHBIE I10Ka3aTej/u
MOoIyJ/daguu: 4uCJI€HHOCTDh, ITIVIOTHOCTb, pOXA4d€MOCTb, CME€DPTHOCTb, IMPHUPOCT,

Murpanusi. JJiHaMyuKa YMC/IeHHOCTH TIOMYJISILIUU U e€ peryJisius

Coo0111ecTBa ¥ 3KOJIOTUYECKHe CUCTEMBI

4.1

CoobmectBo opraHusmMoB — OuorjeHo3. CTpyKTypel OuWolieHO3a: BHZOBas,
TIPOCTPaHCTBeHHasl, Tpoduueckasi (mwmireBasi). Bupbl-gomuHaHTel. CBs3U B

OuolLIeHO3e

4.2

Okosornyeckue cucteMbl (3Kocuctembl). [loHsaTHe 00 3KocucTeMe U
ouoreorieHo3e. PYHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TPOJYLIEHTHI,
KOHCYMEHTbI, peAyLeHTbl. KpyroBopoT BelecTB U TMOTOK SHEPIUd B

skocucteMe. Tpoduryeckue (TvieBbie) ypOBHU dKocrcTeMbl. [TuiieBbie 1jenu 1




cetu. OcCHOBHble TIOKasaTeJM 9KOCUCTeMbl: Ouomacca, TMPOZAYKLMSL.
OKoJloruyeckre MUpamMuzbl: MPOAYKLIWY, YMC/IeHHOCTH, 6roMacchl. CBolicTBa

9KOCHCTEM: YCTOMUHUBOCTh, CaMOpeTyJIsiiius, pa3BuTre. CyKieccust

4.3

[TpupoHbIe 5KOCUCTeMbL. DKOCUCTEMBI 03€p U PeK. JKOCUCTeMa XBOMHOTO WU
LIMPOKOJIMCTBEHHOT O JIeca.

AHTpOMOreHHble ~ 3KOCHUCTEMBL.  ATPO3KOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HaUeHHe arpO3KOCHUCTeM U ypOOIKOoCHCTeM.
buopasHooOpasue Kak (akTop yCTOHUMBOCTH 3KocucTteM. CoxpaHeHHe

buosiornueckoro pasHoobpasus Ha 3emiie

4.4

Yuenne B.M. BepHajckoro o Ouocdepe. I'paHMIlbl, COCTaB M CTPYKTypa
6uocdepsr. KuBoe BemjectBo U ero ¢yHKUuH. OcobeHHOCTH OHOChephl Kak
r7100a7bHOM HKOCHCTeMBI. [JUHaMHueckoe paBHOBeCHe W oOpaTHasi CBs3b B
6roctepe. KpyroBopoTsl BeljecTB U OHMOreOXHMHUUECKHe LUMK/IbI 3/1eMEHTOB

(yrnepopa, a3ota). 30HabHOCTE OHochepbl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoseuecTBo B Ouocepe 3emnn. AHTPOIIOreHHbIe U3MeHeHUs1 B Ouocdepe.
['mobanbHBIE 9KOJIOTHYECKHE TPOO/IeMBI.
OcHOBa paLMOHAIBLHOTO YIIpaB/eHWsT TIPUPOAHBIMM pecypcaMM U UX

ucronb3oBanue. JlocTikeHUst GMOOTUY U 0XpaHa TIPUPOAbI




YYEBHO-METOJUYECKOE OBECIIEYEHUWE OBPA30BATEJ/IBHOI'O
ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

* buonorus. 10 knacc. ITaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u ap.; ITof
penakiyeii [Taceunrika B.B. AkioHepHoe o611iecTBo «/3maTebCTBO
«IIpocselenue»

* Buosorus. 11 knacc. [Taceunuk B.B., KameHnckuit A.A., Py6ijoB A.M. u ap.;
[Tox penaxiyeti [Taceunvka B.B. AkiioHepHoe 06111ecTBO «l/3/1aTeTbCTBO
«[IpocsereHue»

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

U POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETHU
MHTEPHET

Bub/MoTeka HudpoBoro odpa3oBare/IbLHOr0 KOHTeHTA — bribmoTeka 1ubpoBoro

00pa3oBaTe/IbHOrO KOHTEeHTa https://MOUYDOKU.DD

AKnacc — mudpoBoii o6pa3oBaTesIbHBIN pecypc A Ko, OpuiinanbHbIN

caut — https://www.yaklass.ru/
Yuu.Py - https://uchi.ru/
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