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INMOACHUTEJ/IBHASA 3AIINCKA

[Tporpamma 1o yue6HOMY Tipeamety "buonorus” (fganee - 6M0M0OTHs) HA YPOBHE CPETHETO
ob1iero obpa3oBanus pa3paboraHa Ha ocHoBe dDezepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpa3oBanuu B Poccuiickoii Pepeparun», ®I'OC COO, KoHieniuu mnperojaBaHus
yuebHoOro npesamMeTa «brosiorusi» ¥ OCHOBHBIX T0JIOXKeHUH (efiepaibHONM paboueil mporpaMmbl
BOCITUTaHUS.

Yuebnbiii nipeametr «buonorus» yriybnénHoro ypoBHsi usyueHuss (10—11 kmacchi)
SIBJISIETCS. OJJHUM W3 KOMITOHEHTOB TpeMeTHOU 06sactu «EcTecTBeHHO-HayuHbIe MPEeJIMEeThD».
CornacHo monoxkeHusm PIr'OC COO mnpodumbHble yueOHbIe TIpeJMeThl, W3ydaeMble Ha
yrinyOnéHHOM YPOBHe, SIBJSIFOTCSL criocoboM auddepeHipanyy 00ydeHUs HA YPOBHE CPeJHET0
obujero obpa3oBaHusl M TIPU3BaHbI 00ECIeUNTh MMPEeeMCTBEHHOCTb MeXK/1y OCHOBHBIM O0O0IINM,
CpefHUM OOIIMM, CpeJHUM MPO(GeCCHOHATLHBIM M BBICIIUM OOpa3oBaHMeM. B To ke BpeMms
KaXK/IbI U3 3TUX yueOHBIX TIPeJIMeTOB ZI0/KeH ObITb OPUEHTUPOBAH Ha NMPUOPUTETHOE pellleHre
oOpa3oBaTe/ibHBIX, BOCIUTATeNbHBIX M Pa3BUBAKOLMX 3aJau, CBSi3aHHbIX C MpodopueHTaLyei
00yvarIuXxcss U CTUMY/IMPOBaHHEM HHTepeca K KOHKDETHOM 00JlaCcTM Hay4HOro 3HaHWS,
CBSI3aHHOTO C OuWosorved, MeOWLIMHOW, KOJIOTHel, TCHUXOJIoThel, CIIOPTOM WM BOEHHBIM
Jle/IOM.

[Tporpamma o yue6HOMy mipeamMeTy "buosorus” maéT mpezacraB/ieHre O LeMU U 3afiadax
u3yueHus yueOHoro npeziMeta «buosiorusi» Ha yriiyb6/1€éHHOM ypOBHe, onpeiensieT 00s13aTe/ibHOe
(VHBapyaHTHOe) TMpeAMeTHOe CoZiepXkaHWe, ero CTPYKTYpUpOBaHWe [0 pasfiesiaM M TeMaw,
pacripeiesieHue T0 Kj1accaM, peKoMeH/lyeT Toc/ie/loBaTe/TbHOCTh U3yUeHus: yueOHOro MaTepurasa
C YYéTOM MeXIpeJIMeTHbIX U BHYTPHUIPEJAMETHBIX CBsi3eM, JIOTMKM Yy4yeOHOro Tiporiecca,
BO3pAaCTHBIX 0COOEHHOCTeHW oOyuwaromumxcsi. B rporpamMme 1o OMOJIOTWM pea30BaH TPUHLIATT
TIPeeMCTBEHHOCTH C W3ydyeHHeM OHOJIOrMM Ha YpOBHe OCHOBHOTO o0O0Iiero ob6pa3oBaHws,
Osarozapss 4yeMy TPOCMAaTPHBAETCs  HAMpaB/JIeHHOCThH Ha  TOC/IeAyIolee  pa3BUTHE
Ovo/IOrMYeCKWX 3HaHW, OPUEHTUPOBAaHHBIX Ha (HOPMUPOBaHWE eCTeCTBEHHO-HAayYHOTO
MHPOBO33peHUs], 3KOJIOTUUECKOT0 MBIIIIeHUs], TIPeACTaB/IeHUH O 3[0POBOM 0o0Opa3se >KW3HH, Ha
BOCITUTaHWe Oepe>KHOTO OTHOLIEHHS K OKpY’Karolled TpPUpPOJHOM cpefe. B mporpamme 1o
Ouo/IOTMM TaKXKe TOKa3aHbl BO3MOXKHOCTH yueOHOro rpegmera «buosorusi» B peanu3alyiu
tpeboBanuit PI'OC COO K TUIAHUPYEMBIM JIMUYHOCTHBIM, MeTarpeJIMeTHBIM U TIpeIMETHBIM
pe3ynbraTaM o00ydyeHHss W B (OPMHDOBAaHMM OCHOBHBIX BW/IOB y4eOHO-TIO3HaBaTe/bHOU
JeITeTbHOCTH 00YYarIUXCs 10 OCBOEHHMIO COJepXKaHWsl OHOIOrMueckoro oOpa3oBaHUs Ha
yPOBHe cpejjHero o0ujero o6pa3oBaHusi.

YuebHbili mpegmer «buosorus» Ha ypoBHe cpefHero oOiero obpa3oBaHMs 3aBepliaeT
Ouosornyeckoe oOpa3oBaHue B IIKOJIe M OPUEHTUPOBAH Ha pacIupeHye U yriyOsieHre 3HaHUMA
oOyyarllUXcsi O JKABOM TMpUpOJle, OCHOBax MOJIEKY/SIpHONM M K/IeTOuHOW Ouosoruy,
sMOpuosioriy U OUOJIOTUM pa3BUTHS], TeHEeTUKH, CeJeKIMU, OMOTeXHOOTUH, IBOJFOLIMOHHOTO
Y4eHUs U SKOJIOTUH.

N3yuenue yuebHOro npegmera «buosiorusi» Ha yriay0/ieHHOM ypOBHE OpPHEHTUPOBAHO Ha
TIOJTOTOBKY OOYyYaroIUXcs K TOC/IeAyIoIeMy ToaydeHHo Ouonorudeckoro obpa3oBaHUsi B
By3aX M OpraHU3alUsIX CpefHero MpodecCHoHaMbHOTO 0Opa3oBaHust. OCHOBY €ro Cofiep>KaHus
COCTaB/IsleT CUCTeMa OHMONOTMUeCKUX 3HaHWM, TOMyYeHHbIX MMPU H3yueHWH OOYYarolMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHUECKMX pa3/esioB OWOJIOTMM Ha ypPOBHE OCHOBHOTO O0ILero
obpa3oBanus, B 10—11 kiaccax 3T 3HaHUS TIOAyYalOT pa3BuTHe. Tak, paciivpeHsl U yriay0/ieHbl
Ouosiornueckre 3HaHHSI O pacTeHUsX, KUBOTHBIX, rpubax, OakTepusix, opraHu3Me UYesOBeKa,
00IIMX 3aKOHOMEPHOCTSIX JKU3HU, [JOTOJHUTeNbHO BK/IIOUEHbl OWOJIOTHYeCcKUe CBe/leHUst



TIPUK/IaZJHOTO Y TIOMCKOBOTO XapakTepa, KOTOpble MOXKHO MCIOIb30BaTb KaK OPHEHTHPHI IS
Toc/ieiyronero Beibopa rpogeccurt. Bo3moykHa Takke MHTerpaiysi OMOOrnyecKux 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TIOJTyYeHHBIMUA 00yUYarOLMMUCS TIPH U3y4eHUH (PU3UKH, XUMUH,
reorpauy ¥ MaTeMaTHUKH.

CrpykTypa rmporpammbl 1o yuebHOMy mpeameTry "Buosnorus" oTpakaeT CUCTeMHO-
YPOBHEBBIN U 3BOJIIOLMOHHBIM MOAXOAbl K H3yueHHI0 Ouosorny. COrjaacHO MM, U3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHble [/l )KUBBIX CHCTEM Pa3HOr0 YPOBHSI OpraHU3aliiH,
SBOJIIOL[UM OPraHMYecKoro Mupa Ha 3emse, COXpaHeHHWs OHOIOrHYecKoro pa3HooOpasus
riadHetel. Tak, B 10 Kjacce W3y4arOTCS OCHOBBI MOJIEKY/ISIDHOM W K/IETOYHOW OWosioruy,
3MOpHOIOTUY U OUOIOTUY Pa3BUTHS, TEHETUKU M CeJIeKIUM, OMOTeXHOIOTUA M CUHTeTUYeCKOU
Ovosoruy, aKTya/M3UpYyHOTCs 3HaHUS OOydarolmxcs 1o OoTaHWKe, 300/10TWM, aHATOMUH,
¢usmosiorun uesioBeka. B 11 kjlacce M3yuarOTCsl SBOJIOLIMOHHOE yueHHe, OCHOBBI 3KOJIOTHU U
yueHue o 6uocdepe.

YueOHbli mpeaMeT «buosiorus» TIpu3BaH 00eCTieudTh OCBOeHHEe O00yJaroIUMUCS
OvosorMyecKMx TeOpUM W 3aKOHOB, WJeH, TMPUHLUIIOB M TIpaBW/I, JeXKal[iX B OCHOBe
COBPEMEHHOW eCTeCTBeHHO-HayUYHOW KapTWHBI MHpPA, 3HAHWM O CTPOEHWH, MHOTrooOpa3ud u
0CcOOEHHOCTSIX KJIeTKH, OpraHM3Ma, TMOMy/IsiuM, OHOL|eH03a, SKOCHCTEeMBI, O BBIJAFOLIIXCS
HAyYHBIX [JOCTWKEHHUSIX, COBPEMEHHBIX HCC/eJOBaHUSX B OMOJIOTHM, TIPUK/IAAHBIX acreKTax
Ouonornyeckrx 3HaHWM. [I71 pa3BUTHS M TIOAJep>KaHUsS MHTepeca 00ydaromuxcsi K OHuomoruu
Hapsily CO 3HAYUTE/ILHBIM 00BEMOM TEOPETUUECKOr0 MaTepHasa B COZiep>KaHUH MPOTPAMMBbI 110
OWoJIOTUM TIPelyCMOTPEHO 3HAKOMCTBO C WCTOPHEM CTAHOBJIEHWS M PAa3BUTHS TOW WIM WHOU
obsiactu 610JIOTHUY, BK/Ia[JlOM OTE€UeCTBEHHbIX U 3apyOeXXHBIX YUEHBIX B pellleHHe Ba)KHeHIINX
010/IOTUUeCKUX U IKOJIOTHUECKUX TIPObIeM.

Llens u3yuenus yuebHoro mpegmera «brosorus» Ha yriy6/i€HHOM ypOBHe — OB/afieHue
00y4JaroIyMHUCS 3HAaHUSIMH O CTPYKTYPHO-(DYHKIMOHANIbHOW OpraHM3allid >KUBBIX CHCTEM
Pa3HOro paHra M NpuoOpeTeHre YMeHWH WCII0/Ib30BaTh 3TU 3HAHUS B JOPMUPOBAHUM MHTEpeca
K Oompe/ie/IEHHON 00/1acTy MpOod)eCCHOHATBHOM /IesiTe/TIbHOCTH, CBSI3aHHOW C OMO/IOTHei, Win K
BBIOOPY yueOHOro 3aBe/ieHUsI /IS TPOZIOJDKEHUs] OMOIOrHuecKoro o0pa3oBaHMsl.

HocTxeHue ey U3ydyeHusi yueOHoro npeamera «buosorus» Ha yriy0/séHHOM ypoBHe
obecrieunBaeTCs pellleHHeM CIeAyHIUX 3a/ayu:

ocBoeHHe  OOydYarol[UMHUCS  CHUCTEMBI  OHOJIOTUYECKMX  3HAHMM: 00 OCHOBHBIX
Oro/I0TYeCcKX TeopusiX, KOHLIEMIMSX, TUIOTe3ax, 3aKOHaX, 3aKOHOMEpPHOCTSX U IpaBUIIaXx,
COCTaB/SIOUINX COBPEMEHHYIO eCTeCTBEeHHO-HAyuHYI0 KapTUHy MHpa; O CTPOEHHH,
MHOTro00pa3ur U 0COOEHHOCTSIX OUOIOrMUeCKUX CUCTeM (K/IeTKa, OpraHu3M, TOMyJIsALus, BUJ,
OuoreorieHo3, Guocdepa); O BBIJAOIIUXCS OTKPLITUSIX W COBPEMEHHBIX WCCIe[OBAaHUSAX B
Ouosioruy;

O3HaKOM/leHWe  O0yvallMxcsi €  MeTOJAAMH  T03HAHUS ~ JKMBOM  TIPUPOJBIL:
uccre0BaTe/IbCKUMU MeTo/jlaMUi OMoornueckux Hayk (MOJIEeKY/ISIpHOW 1 KJIeTOUHOM 6rosioruy,
3MOpHrooTUy ¥ OMOOTHUY pa3BUTHS, TeHETUKU U CeIeKIUY, OMOTeXHOIOTMU M CUHTeTUYeCKOU
Ovosorvy,  TaseoHTONOTHH,  3KOJOTHMH); METO/JaMM  CaMOCTOSITE/IbHOTO  TPOBEe/IeHUS
OMO/IOTHUeCKUX WCCe0OBaHUN B Jslabopatopuu W B Tpupoje (HabsrofieHre, W3MepeHue,
9KCIIePUMEHT, MO/Ie/TUPOBaHUeE);

OBJaJieHre OO0yYaroIMMUCS yYMEHHMSIMH: CaMOCTOSITE/IbHO HAaXOZAWThb, aHA/TM3UPOBATh M
WCII0/Tb30BaTh OMOJIOTMUYEeCKYI0 MH(OPMALIMIO; T0/b30BaThCsl OMOIOrHUeCKON TePMUHOJIOTHEH U
CUMBOJIMKOHW;  yCTaHaB/MBaThb CBSI3b MEXJy pa3BUTHEM OWOMOTMM W COLMAJIBHO-
KOHOMUYECKMMH U 95KOJIOTMUECKMMH IpobjieMamMM uesioBeyecTBa; OLleHMBATh IOC/IeZCTBUS



CBOeH [1esiTe/IbHOCTH TI0 OTHOILIEHWIO K OKPY’Karollled TPUPOAHOM cpefe, COOCTBEHHOMY
3[0POBBI0 M 37I0POBBI0  OKPY)KAlOIIWMX JIFOZlel; O00OCHOBBIBaTH ¥ COOMIOATb  MephI
npoUIaKTUKY MH(EKIMOHHBIX 3a00/IeBaHMi, TIpaBU/ia TIOBe/IeHHs B TIPUPO/ie U obecrieyeHust
6e30MacHOCTH COOCTBEHHOW >KU3HE/|eSITe/TbHOCTH B UPe3BbIUAlHBIX CUTYalUsX MPUPOJHOTO M
TeXHOTeHHOTO XapaKTepa, XapaKTepu30BaThb COBpPeMeHHble HayuHble OTKDBLITHUS B 00s1aCcTH
OMOJIOTU;

pa3BUTHe y 00yYarolUXCsi UHTe/IeKTYalbHbIX M TBOPUECKHX CIIOCOOHOCTel B Tiporiecce
3HAKOMCTBA C BBIIAIOIIMMUCS OTKDPBITUSIMU M COBPEMEHHBIMH HCC/IeIOBaHUSIMU B OHOJIOTHH,
pelllaeMbIMU €r0 TIpo0JsieMaMy, MeTOJ0JIoTHel OHOJIOrHUecKOro WMCC/Ie/IOBaHUs, MPOBEJeHUs
JKCIIePUMEHTA/IbHBIX ~ WCC/IeIOBAHUM, pelleHus OWOOrMYecKuX 3afay, MO/e/MPOBAHUS
Orosornyeckux 0ObEKTOB U MPOLECCOB;

BOCITUTaHWe Yy 00YYaroIIUXCsl LIEHHOCTHOTO OTHOIIEHUsS K )KUBOW TPUPOZE B LIEJIOM U K
OTAe/NbHBIM eé oObeKkTaM U siBleHUsiM; (opMHpOBaHMe 3KOJOTMUeCKOW, TreHeTHYecKoun
IPaMOTHOCTH, OOIIeil Ky/lbTyphbl TOBe/leHUs] B TPHUPOjie; WHTerpalii eCcTeCTBeHHO-Hay4YHbIX
3HAHUM;

nprobpeTeHre 00yUYarOIIMMUCS KOMITETEHTHOCTH B PAl[MOHAIbHOM TIPHUPOZOIIOIH30BAHUN
(cobnromeHye MpaBWI TIOBEJeHWs B TIPUPOJie, OXPaHbI BUJOB, 3KOCHUCTeM, Ouocdepsi),
COXpaHeHWH COOCTBEHHOTO 37I0POBbSI M 37I0POBbsI OKPY>KalOIIMX Jitofiel (cobmoneHuss mep
npodunakTukyu  3abosieBaHui, obecrieyeHWe ~— 0E30MACHOCTH  >KU3HE[ESTeNbHOCTH B
Yype3BbIUalHbIX CUTYyaLIMsIX TIPUPO/JHOTO M TEXHOT'€HHOT0 XapakTepa) Ha OCHOBe HCIOJ/b30BaHUSs
Ouo/IorMUeCcKrX 3HaHUHM U yMeHHH B MOBCeJHEBHOM >KWU3HHU;

Co3/laHWe YCJIOBUM /IJIi  OCO3HAHHOTO BbiOOpa 0OyuaroIMMHUCS WHAWBUAYATbHOU
oOpa3oBaTe/bHOM  TpaeKTOPUM, CIIOCOOCTBYIOIIeH TOC/ieayrolieMy mpodecCHoHaTbHOMY
CaMOOTIPe/Ie/IEHUI0, B COOTBETCTBUM C WHAWBUAYaJbHBIMA HHTEpeCcaMd U TOTpeOHOCTAMU
pervoHa.

OO1iee 4YuC/I0 YacoB, OTBEJEHHBIX Ha M3ydyeHHe OMONOTMM Ha yriayOiIeHHOM YpOBHe
cpesHero o6ijero obpa3oBanusi, coctaBiser 204 uvaca: B 10 kmacce — 102 vaca (3 waca B
Hegemto), B 11 knacce — 102 yaca (3 yaca B Hefie/ito).

Otbop opraHu3alMOHHBIX ¢GOpPM, MeTOJOB M CpeACcTB oOyueHuss OUOIOTHUU
OCYILIeCTBJISIETCSI C YYETOM CIlelM(UKU ero CoZiepXKaHusi ¥ HarpaBJeHHOCTU Ha TPOJ0/DKEHUe
Ouosiornueckoro obpa3oBaHUSI B OpraHM3alUsiX CpeAHero MpodeCcCHOHATbHOTO W BBICIIETO
obpa3zoBaHwUsl.

Ob6s13aTeNlbHBIM yC/IOBUEM TIPHU 00y4yeHHH OHOJIOTHM Ha YTyO/JIEHHOM YDOBHE SIBJISIETCS
npoBeZieHre J1abOpaTOPHBIX W TIpakTU4YecKux pabor. Takxke yuactue oOyuaromuxcsi B
BBITIOJTHEHUM  TIPOEKTHBIX W yueOHO-MCCIe[oBaTe/lbCKUX  pabO0T, TemMaTHKa KOTOPBIX
OTipejie/isieTCsl yuWTe/lieM Ha OCHOBe HWMEROIIMXCs MaTepuaibHO-TeXHUUeCKMX pPeCcypcoB U
MECTHBIX TIPUPOJHBIX YCIOBHUH.



COJEPXAHUE OBYYEHUSA
10 K/TACC

CopepxaHve TIpOrpaMMbl, — Bblle/IeHHOe KypCcUBOM, He BXOJUT B  IPOBEPKY
rocyZiapCTBeHHOM utoropout arrecraumu (I'MA).

Tema 1. buoiorus Kak HayKa

CoBpemeHHast OMOJIOTHSI — KOMITIEKCHasi Hayka. KpaTkasi uCTopusi pa3BUTHsI OMOJIOTHU.
buonornueckve HaykKd W Hu3yuaemble UMH TpoOieMbl. DyHAaMeHTabHbIE, TPUKIAJHbIE U
TIOMCKOBbIe HayUHbIe UCC/IeI0BAHUS B OMOJIOTHH.

3HaueHune Owosioruv B (HOPMUPOBAHUM COBPEMEHHOH eCTeCTBeHHO-HAayYHOM KapTHHBI
mupa. Ilpodeccuu, cBsi3aHHble C OuWoslorveil. 3HaueHHWe OWOJOTMM B  TIPAKTUYECKOM
JlesITeIbHOCTU  YesioBeKa: MeJULIMHe, Ce/bCKOM XO035MCTBe, MPOMBIIUIEHHOCTH, OXpaHe
TIPUPOJBI.

JdeMoHCcTpanumn

[ToptpeTtsl: Apuctorens, TeodpacT, K. Jlunneld, XK. b. Jlamapk, Y. JapsuH, Y. I'apsei, I'.
Mengens, B. U. Bepnagckuir, W. II. I[laBnoB, . M. MeunukoB, H. 1. Basunos, H. B.
TumodeeB-PecoBckuit, /1. Yorcon, @. Kpuk, [1. K. Bensies.

Tabsmunpl 1 cxembl: «CBsi3b OHMOIOTHMU C APYTUMU HayKamu», «CucTemMa OMOJIOrHUeCcKrx
HayK».

Tema 2. JKuBble cUCTeMbI U UX U3yUeHHUe

JKuBbie cucTembl Kak TrpegMeT u3yueHust 6uosioruu. CBOMCTBA KUBBIX CUCTEM: eJUHCTBO
XUMHYECKOrO0 COCTaBa, [JUWCKPETHOCTb M LeJIOCTHOCTb, CJIOXKHOCTb W YNOPSIL0YEeHHOCThb
CTPYKTYPbl,  OTKPBITOCTb, = CaMOOpraHW3alusi, CaMOBOCIIPOW3BeJieHUe,  Pa3Jpa’kKUMOCTb,
VM3MEeHUYUBOCTb, POCT U pa3BUTHE.

YpoBHM oOpraHv3alyd JKMBBIX CUCTEM: MOJIEKYJ/ISIPHBIM, K/IeTOYHbIM, TKaHeBbIY,
OpraHU3MeHHbIH, MOMYJIALIMOHHO-BU/IOBOM, 9KOCHCTEeMHBbIN (buoreoreHOTHUECKHUT),
6uocdepnbiii. TIporiecchl, MPOUCXOAAIIME B KUBBIX cHcTeMax. OCHOBHbIe TPU3HAKU JKUBOTO.
’Ku3nb Kak ¢opma cyiiecTBoBaHusl MaTepyu. Hayku, M3yyaroliye )KUBble CHUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHu3alvu.

V3yueHue >XuUBbIX cucTeM. MeToapl Omonornueckodd Hayku. HabmrozmeHue, n3mepeHue,
5KCIIEPUMEHT, CUCTeMaTu3alus, MeTaaHaiu3. [loHATHe O 3aBUCUMOM W He3aBUCUMOM
nepemeHHoM. [lnaHupoBanue skcriepuMenTa. [locTaHoBka M mpoBepka rumnore3. Hysesas
rurnoTe3a. [ToHaTHe BRIOOPKY U eé mocToBepHOCTh. Pa3bpoc B OGuonornueckux gaHHbIX. OLjeHKa
[IOCTOBEPHOCTH TOJIyYeHHBIX pe3y/bTaToB. [IpUUMHbI MCKa)KeHUs1 pe3y/bTaToB 3KCIIepUMEHTA.
[ToHsTHE CTaTUCTUUECKOTO TECTa.

JleMOHCTpanuu

Tabmupl U cxeMbl: «OCHOBHbIE TIpU3HAaKK >KU3HW», «BHOIOrMUECKHe CHCTeMBI»,
«CBOMCTBa )KUBOW MaTepum», «YPOBHU OpPraHU3alliy >KUBOW TIPUPO/bl», «CTpOeHHe KUBOTHOM
KJIeTKW», «TKaHM >KUMBOTHbIX», «CHCTeMbl OpraHOB  UeJIOBEUECKOTO  OpraHu3Ma»,
«buoreorjeHos», «buocdepa», «MeTozbl U3yUeHHs1 KUBOU MTPUPObI».

O6opymoBanue: 1abopatopHoe 000py/[0BaHuME /ISl IPOBe/ieHUsT Hab/FoIeHUH, U3MepeHuH,
9KCIIePUMEHTOB.

IlpakTHueckasi pabora «/Icronb30BaHWe Pa3/UUHBIX METOZOB TMPU W3yUeHWH >KUBBIX
CuUcTem».

Tema 3. buosiorus KjieTku



Knetka — cTpykTypHO-(GYHKLMOHA/IbHAs e€JUHULIA >KUBOr0. VICTOPUS OTKPBITHS K/IETKHU.
Paboter P. T'yka, A. JleBenryka. Knerounasi reopust (T. IlIBanH, M. IllnelizeH, P. Bupxos).
OCHOBHBIe M0/I0)KeHUs] COBPEMEHHOM KJIETOYHOW TEOpPUH.

Metozbl MOJEKY/ISIpHOM U K/IeTOYHOM OMOJIOTHH: MUKPOCKOMUs, Xpomarorpadusi,
neKTpodope3, MeTOZ MeueHbIX aTroMoB, JAuQdepeHLManbHOe LeHTpU(YTrHMpOBaHue,
Ky/JIbTUBUPOBaHNWe KJIETOK. V3yueHue (PUKCUPOBAHHBIX K/1emoOK. DJIeKTPOHHas MHUKPOCKOIHMSL.
KoHgokanbHas mukpockonus. BumasnbHoe (nputcu3HeHHoe) usyueHue K1emokx.

JleMOHCTpanuu

[Toprpetsr: P. I'yk, A. JleBenryk, T. IIIsanx, M. Illneligen, P. Bupxos, K. M. bap.

Tabmuibl U cxembl: «CBETOBOM MHUKPOCKOI», «ODJIEKTPOHHBIA MHUKPOCKOM», «McTtopus
pasBUTHUS METOJ0B MUKPOCKOIUM».

Ob6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpOIperapaThl PacTUTeIbHbIX, >KUBOTHBIX M
HaKkTepuaabHbBIX KJIETOK.

IIpakTHueckasa pabora «/3yueHHe MeTOZOB K/IeTOUHOM Ouomoruu (xpomatorpadus,
anekTpodopes, AuddepeHLanbHoe LeHTprudyrrupoBanue, [TLP)».

Tema 4. XuMHueckas oprasHusanys KJIeTKH

XVMUYeCKuM COCTaB K/IeTKu. Makpo-, MUKpO- U yJIbTpaMUKpO3/ieMeHThl. Boga 1 eé posb
KaK pacTBOpWUTeJI, peareHTa, yuyaCTMe B CTPYKTYPUPOBaHMM KJIETKH, TeIlI0peryJisiLyu.
MuHepasbHBIe BellleCTBa KJIeTKH, UX OMosioruueckast posib. Posib KaTHOHOB 1 @aHUOHOB B KJIETKeE.

Opranuueckue BelljecTBa K/aeTKU. buosornueckue nonumepsl. besku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoi MosieKysibl. [lepBuuHasi cTpykTypa Oesika, renTuHast
CBsi3b. BTopuuHasi, TpeTHWyHas, yeTBepTHUHas CTPYKTyphl. [leHarypauus. CoiicTBa OesiKOB.
Knaccudwukarus 6ekoB. bruonornueckre dhyHKI[UH 6e1KOB. [IpUOHDI.

YrneBogpl. MoHOcCaxapu/ipl, Avicaxapyfibl, OMArOCaxapujbl U Tosucaxapupl. OOrmmit
IVIaH CTpoeHUsi U (U3MKO-XMMHUUecKHe CBOMCTBa yr/eBozoB. buosornueckve ¢yHKUMN
YIJIEBO/IOB.

Jlumupel.  TmppodwisHoO-THAPOGOOHBIe  cBoiicTBa.  Krjaccudwkauusi  umnugos.
Tpurnutiepupl, pochonunuasl, BOCKU, cTepouibl. buonornueckue ¢yHkumy sunugos. Obime
CBOMCTBa OMONOTHYeCKUX MeMOpaH — TeKydeCTb, CIOCOOHOCTb K CaMO3aMbIKaHUIO,
T10/TyTIPOHULIAEMOCTb.

Hyxknennoseie kuciaotel. [JHK u PHK. CtpoeHue Hyk/IeMHOBBIX KUCIOT. HykmeoTUabl.
[MpuHuun kommiemeHtapHocTd. [IpaBuno Yapraddga. Crpykrypa JHK — paBoiiHas cnmvpains.
Mecronaxoxzaerve u 6uosnoruueckrie pyakiun JHK. Bugel PHK. ®ynkrmy PHK B ketke.

Crpoenune mosnekynbl AT®. Makpospruueckve cBsisu B MoJjieKyJjie AT®. bruonoruueckue
byskiuu  AT®. BoccraHoB/ieHHble TIePeHOCUMKHM, UX (GYHKIUU B KieTKe. /[Ipyeue
Hykneozuompucocpambt  (HTD). CekBenupoBanue  IHK.  Memoobl  eceHoMuKu,
MPAHCKpUNmMoMUKU, NPOMeOMUKU.

CrpykrypHast Guosiorusi: OMOXUMHUecKre W OuodU3NUecKre WCC/ieZloBaHUsS COCTaBa U
TIPOCTPAHCTBEHHOW CTPYKTyphl OuWOMoOneKyn. ModeauposaHue cmpykmypbl U  (QyHKYul
buomosnexyn u ux komnaekcos. KomnbtomepHbiil 0usaiiH u opeaHuyeckuil cuHme3 6UoOMoneKyn U
UX HeNnpuUpPOOHbIX AHA/10208.

JeMoHCcTpanuu

IToptpersr!: JI. [Toaunr, [Jx. YorcoH, ®@. Kpuk, M. Yunkuuc, P. ®pankiu, ®@. Caxrep, C.
IIpy3unep.

[uarpammel:  «PacrnipefieieHre XUMHUECKUX 3JIEMEHTOB B HEXWBOW IIPUPOJEe»,
«PacnpesiesieHre XMUYeCKHX 371eEMEHTOB B )KUBOU IIPUPOJiE».



Tabmunpr 1 cxemel: «Ileprosuueckass Tabsvlla XUMHUECKHX 3/1eMEeHTOB», «CTpoeHne
MOJIeKy/Ibl BO/bI», «BeljectBa B coCTaBe OpraHu3moB», «CTpoeHHWe MOeKyJibl Oeskay,
«CTpyKTyphl 0enKoBOW MOJeKy/bl», «CTpoeHre MOJIeKY/ YryieBoJoB», «CTpoeHHe MOeKyJl
JnugoB», «HyknenHoBble KUCIOTE, « CTpoeHue MoJieKy/ibl ATD».

Ob6opyoBaHMe: XUMHUUeCKas TIoCy/ia U 060pyioBaHuUe.

JIabopaTopHasi paboTa «O0Hapy>keHHe Oe/TKOB C TIOMOIIbIO KaUeCTBEHHBIX PeaKI[Hii».

JTabopaTtopHas pabora «/cciefoBaHue HYK/IEMHOBBIX KHC/IOT, BbIJieJIEHHBIX U3 K/IETOK
pa3/IMYHbIX OPraHU3MOB».

Tema 5. CTpoeHne u (yHKIMH K/IeTKH

Tunbl K/IeTOK: 3yKapuOTHUecKass M TpokapuoThueckas. CTpyKTypHO-(yHKIMOHA/IbHbIe
00pa3oBaHMs K/IETKH.

CrpoeHre TIDOKApUOTUUYECKOM KIeTKu. KieTouHas cTeHKa OakTepuii U apXef.
OcobeHHOCTH CTpOeHUs TeTepoTPodHON U aBTOTPOGHON MPOKapUOTUYeCKUX KIeToK. MecTo u
POJTb POKapUOT B OHOIeHO3aX.

Ctpoenne 1 GyHKI[MOHUPOBaHUe 3YKapUOTHUeCKOW KieTKd. Ilnasmarnueckas membOpaHa
(mna3manemma). CTpykTypa Tmia3MaTtuueckod MemOpaHbl. TpaHCIOpPT BeljecTB  udepe3s
TUla3MaTHyecKyr0 MemOpaHy: maccuBHbI (Auddy3us, obneruéHHas anddysus), aKTUBHBIA
(TepBUYHBIA YW BTOPWUHBIM aKTUBHBIA TpaHCopT). [Tomynponuriaemocts MeMOpanbl. Pabota
HaTpHii-KaJIMeBOro Hacoca. JHZOLMTO3: MUHOLMTO3, darouro3. DK301uTo3. KieTouHas cTeHka.
CTpyKTypa U GYHKLMU KJIeTOYHON CTEeHKU PaCTeHU, TpuboB.

Huronnasma. Lluto3osns. Llutockener. [IBwkeHue nuToruiasmbl. OpraHouzibl KieTKU.
OpHoMeMOpaHHble OpraHOM/bl KJIeTKU: 3HAonIasMaruueckas cetb (OI1C), anmapar [Nosmbaxuy,
JIU30COMBI, WX CTpoeHHe M (YHKLUH. B3auMocBsi3b 0ofiHOMeMOpaHHBIX OPraHOHM/|OB KJIEeTKH.
CTpoeHHne TpaHy/sSPHOTO peTHKyayma. Mexanu3sm HanpaeneHusi beakoe 6 OIIC. Cunte3s
pacTBopuMbIX ~ OenmkoB. CHHTe3  K/leTOuHbIX MemOpaH. ['yiagkuii  (arpaHyJisIpHBIN)
SH/IOTIa3MaTUuecKuii peTukynyM. CekpeTopHas (QyHKuUus amnmapaTta ['onbmku. Modugukayus
benkos & annapame I'oabodicu. Copmupoeka benkoe 8 annapame I'onbOdicu. TpaHCIIOPT BeleCTB
B KJIeTKe. Bakyosu pactuTenbHbIX Ki1eToK. Knetounslii cok. Typrop.

[TonnyaBTOHOMHBIE OpraHOW/bl K/IeTKM: MUTOXOHJpUH, Maactuiel. IIpoucxosicoeHue
mumoxoHoputi u naacmud. Cumbuoeene3 (K.C. Mepedickosckuli, JI. Mapayauc). CTpoeHne u
(GYHKLMM MUTOXOHJApPUM W muiacTyf. [lepBUuHble, BTOpPUYHBIE M CJOXKHBIE I1JIaCTHZbI
(OTOCHHTE3UPYIOIIMX SYKapuoT. XJIOPOIIACThl, XPOMOIUIACTbI, JIEMKOMJIACThl  BBICIIMX
pacTeHuH.

HememOpaHHbie opraHou/ibl KineTku CTpoeHue W (YHKLMM HeMeMOpaHHBIX OpPraHOWZOB
KneTkd. Pubocombl.  [Ipomedsicymounble  ¢purameHmbl. MukpoduiaMeHTbl.  AKMUHOBbIE
MUKpoguiameHmbl. MblllleuHble K/I€TKA. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX K/emoK.
MukpoTpybouku. Kietounsiii 1ieHTp. CTpoeHHWe W [BW)KeHHWE JKTYTUKOB M DeCHHUUeK.
MuxkpoTpybouku nuroriiasmel. Llentpuosns. Beaku, accoyuuposaHHble ¢ MuKpoguiameHmamu u
Mukpompy6oukamu. MomopHble b6eKu.

Sinpo. Obonouka sijpa, XpOMAaTHH, KapyoIlja3Ma, SIPBILIKH, WX CTPOeHHe W (YHKLIH.
SinepHbIii OeKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE pacIio/ioyKeHHe XPOMOCOM B MHTep(ha3sHOM
sape. DyXpoMamuH U 2emepoxXpomamuH. Benku XpomaThHa — TMCTOHBL. J[uHamuka si0epHol
060/10uKU 8 Mumo3se. SI0epHbill mpaHcnopm.

Knerounele  Bk/mtoueHusi.  CpaBHMTe/bHasi  XapakKTePUCTHKA  K/IETOK  3YKapuoT
(pacTuTesibHOM, )KUBOTHOM, T'PUOHOIA).

JdeMoHCcTpanuu



[Toprpetsr: K.C. MepexkoBckui, JI. Maprysuc.

Tabmunpr 1 cxembl: «CTpoeHHe SYKapUOTHYeCKOW KieTKh», «CTpoeHHWe >KUBOTHOM
KJeTKu», «CTpOeHue pacTUTebHOU K/IeTKW», «CTpoeHre MUTOXOHAPHMW», «SAapo», «CTpoeHue
TIPOKapUOTUYECKOMN KITeTKW».

Ob6opyioBaHMe: CBETOBOM MMKPOCKOI, MHKpOTMperapaThl PaCTUTeNbHbIX, JXUBOTHBIX
KJIETOK, MUKpOTIperiapaThl 0akTepraibHbIX KIeTOK.

JIaGopaTopHas padota «l/3yueHne CTpOeHHs KJIETOK Pa3/TMUHBIX OPraHU3MOB.

IIpakTnueckas pabora «/I3yueHre CBOWCTB KI€TOUHOW MeMOpaHbD».

JIaGopaTopHas pabora «VicciefoBaHue TIa3MO/M3a U ZIeT/Ia3MO/IM3a B PAaCTUTETbHBIX
KJIeTKax».

IlpakTHueckasi padora «/3yueHne ABWKEeHUs LIUTOTIa3Mbl B PACTUTE/bHBIX K/IETKaxX».

Tema 6. O0OMeH Bel|eCTB U MpeBpaleHHe JHEPTruM B KJIeTKe

AccumMumnisiiys M JUCCUMUWISILIUSL — [IBeé CTOPOHBI MeTabosv3ma. Tumbl oOMeHa BellecTs:
aBTOTPOPHBIE ¥  TeTepoTpodHBIA. YuacTHe KHC/IOpoJa B  OOMEHHBIX TpoIjeccax.
OHepreTueckoe obecrieueHre KIeTKW: mpeBpamjeHne AT® B o0OMeHHBIX Mporieccax.
depMeHTaTUBHBIN XapaKTep peakldii K/IeTOYHOTro Metabonm3ma. depMeHThl, WX CTpPOEHHe,
CBOMCTBAa U MexaHu3M geiicTBus. KodepmeHTbl. OTiuuusi (epMEHTOB OT HeOpPraHUUeCKUX
KaTa/M3aTopoB.  be/lKu-akTUBaTOpel M OeMKU-WHTUOWUTOPBI.  3aBUCHMOCTb  CKOPOCTH
(epMeHTaTUBHBIX peakLUii OT pa3/IMUHbIX (HaKTOPOB.

[TepBUYHBII CHHTE3 OpraHUYeCKUX BelleCTB B KjeTke. DOTOCHHTe3. AHOKCUREHHbIU U
OKCU2eHHblll (pomocuHme3 y 6akmepuii. Ceemocobuparowjue nuemeHmbl U NuUSMeHMbl
peakyuoHHo2o yeHmpa. Ponb xjiopomniacTtoB B rpolecce goTtocuHTe3a. CBeToBasi U TeMHOBast
da3bl. DomoobixaHue, Cs,, Cy. u CAM-munbl pomocurme3sa. I[TpoAyKTUBHOCTE (hOTOCUHTE3a.
BiusiHue pa3MuHbIX (JaKTOPOB Ha CKOPOCTh (DOTOCUHTe3a. 3HaueHue (POTOCHHTe3a.

XemocuHTe3.  Pa3HooOpasve  OpraHM3MOB-XeMOCHHTETHKOB:  HUTPUDUIUPYIOIIHE
OakTepun, >kene3o0bakTepun, cepobakTepuH, BOJOPOAHbIe OakTepuy. 3HaueHWe XeMOCHHTe3a.

AmnaspobHble opraHu3Mbl. Bugsl 6pokenusi. IIpoaykTel OpokKeHUsI U WX UCIOIb30BaHUE
Yyesl0BeKOM. AHa’3pOOHbIe MUKDOOPTaHW3MbI KaK OOBEKTHI OMOTEXHOJIOTMU W BO30YAWUTETH
6osesHetl.

AspobHbIe opraHu3Mbl. JTarbl 3HepPreTHUeckoro obmeHa. IToArOTOBUTE/ILHBIA 3Tarl.
['miKom3 — 6eCKUCIOPOAHOe paciijeryieHHe TJIF0KO3bI.

Buonoruueckoe okucieHue, WM KJIETOUHOe [bixaHue. Pojib MUTOXOHZpHWM B TpoLjeccax
Ouosiornueckoro okucieHusi. llukmuueckue peakuuu. OKucautenbHoe (ochopuiupoBaHHUe.
OHepeust MembpaHHoz2o epadueHma npomoHos. CuHme3 AT®: paboma npomoHHol ATD-
cuHmasbl. IlpenmyiiectBa a3poOHOro TyTH OOMeHa BelecTB Tiepes, aHa’POOHBIM.
O deKTUBHOCTL IHEPreTUUeCKOTo oOMeHa.

JleMOHCTpanuu

[Moptpetsr: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrenbsrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmupl U cxeMbl: «POTOCHHTE3», «DHEpreTUUecKuii oOmeH», «buocuHTe3 OenKay,
«Crtpoenue (epMeHTa», « XeMOCHUHTE3».

O6opyzoBaHye: CBETOBOM MUKPOCKOTI, 000py/j0BaHHe [I/isi IPUTOTOBJIEHUSI TOCTOSTHHBIX U
BpPEeMEeHHbIX MUKPOIIperaparos.

JlaGopaTopHass pabora «VI3yueHue KaTaJMTUUECKON aKTUBHOCTH (epMeHTOB (Ha
TipYMepe aMu/ia3bl WM KaTaasbl)».



JlaGopaTopHasa paGora «l3yueHne (hepMEeHTAaTUBHOTO paclervieHuss TepoKCH/a
BOZIOPO/Zia B PACTUTEJIbHBIX U JKUBOTHBIX KJIETKaX».

JIabopaTopHas pabora «CpaBHeHue MMPorieccoB (POTOCHHTE3a M XeMOCHHTe3a».

JTabopaTopHas pabora «CpaBHeHue MPoLiecCOB OPOKEHUS U IbIXaHHUSI».

Tema 7. HacneacTBeHHasi uH(GopMaLus U peaiu3aljus eé B K/IeTKe

Peakijuy matpruHOro cvHresa. [IpUHLUMIT KOMIUIEMEHTapPHOCTH B peakLysiX MaTpUYHOrO
cuHTe3a. Peanusaiys HacneAcTBeHHOM uWHdopMaluu. ['eHeTHUYeCcKU KO, €ro CBOMCTBA.
TpaHnckpunuus — mMatpuuHblid cuHTe3 PHK. ITpyHLMIBI TpaHCKPUMNLIMKA: KOMITJIEMEHTapHOCTb,
aHTHWIIApasyIe/IbHOCTb, aCUMMeTPUYHOCTb. Co3pesaHue mampuuHblx PHK & sykapuomuueckot
ki1emke. Hekodupyrowjue PHK.

TpaHcisaus v eé 3Tanbl. YuacThe TpaHcnopTHeiXx PHK B 6uocuHTe3e Oenka. Y C/IOBUS
buocuHTe3a besika. KogupoBanue aMuHOKHC/IOT. Posib pubocom B GrocuHTe3e Gesnka.

CoepemeHHble npedcmasneHuss 0 cmpoeHuu 2eHog. OpraHu3alusi TeHoMa y MpoKapuoT U
5yKapuoT. Peryssiijusi akTUBHOCTU T'€HOB y MpokapuoT. ['mmore3a omepoHa (®. »Kako0, XK.
MaHo). MoneKynsipHble MexaHusMbl 35Kcnpeccuu 2eHoe y 3ykapuom. Poab xpomamuHa 8
pezynsyuu pabombl 2eHo8. Perynsiiiisi 0OMeHHBIX TIPOLIeCCOB B KiieTKe. KyieTouHbIii romeocTas.

Bupycel — Hek/leTouHble (POPMBI )KU3HU U 00/UraTHbIe Tlapas3uThl. CTpOeHHe TIPOCTBIX U
CJIOKHBIX BUPYCOB, PeTPOBUPYCOB, OakTtepuodaroB. XKusHeHHbili yukn JTHK-codepocawjux
gupycos, PHK-codepacawjux gupycos, bakmepuogazos. Obpamuas mpaHckpunyusi, peeepmasd,
uHmMezpasa.

BupycHble 3aboneBaHMsl uesioBeKa, JKUBOTHbIX, pactenui. CIIN, COVID-19,
coLua/ibHble U MeJULIMHCKHE TIPOOIeMBI.

Buoungopmamuka: unmezpayus u aHaaus boabwux maccugos («bigdata») cmpykmypHbIX
buonozuueckux OauHbiX. HaHomexHono2uu 6 6uono2uu u meduyuHe. IIpoepammupyembie
¢yHkyuu 6eaxkos. Cnocobbl 0ocmasku 1eKapcms.

JeMoHCcTpanuu

[Toprpetsr: H. K. Konbnos, 1. U. iBaHOBCKUM.

Tabmuubl W cxeMbl: «buocuHTe3 Oenka», «['eHeTHUeCKUd KoJ», «BUDPYChHI»,
«bakTeprodgarn».

IIpakTnueckas padora «Co3aHue Mo/iesii BUpPyCa».

Tema 8. JKH3HeHHBIH LMK/ K/IeTKH

Knerounbni 1uka, ero mepuoAbl U perymsauus. VHtepdaza m muto3. OcobeHHOCTH
TIpOL[eCCoB, MpoTeKaroux B uHTepdase. [loaroToBka KieTky K feneHuto. [IpecuHTeTHUYeCKUI
(DOCTMUTOTHUYECKU), CUHTETUUECKUM U TOCTCUHTETUYECKUW (MMPeMUTOTUYECKHN) Mepruobl
MHTepdaskbl.

Matpuuneli  cuHTe3  [HK -  permukauus.  [Ipunomnsr  pervmukaguu — [THK:
KOMIIJIEMEHTapHOCTb,  MOJYKOHCEPBAaTUBHbIA  CUHTe3, aHTUMAapas/ule/lbHOCTb. MexaHu3M
perviukaiuu  JJHK. Xpomocombl. CtpoeHne xpoMocoM. TejioMepbl U TejioMepasa.
XpoMOCOMHBIM HAabOp KIeTKU — KapuoTHI. JWTIONAHBIA M raryIouJHbI Habopbl XPOMOCOM.
I'omonoruuyneie XxpoMocoMsl. [10/10BbIe XPOMOCOMBIL.

Henenvie knetkn — Muto3. CTaguyd MUTO3a YU TPOUCXOJALLKME B HUX MPOLIeCChbl. TUIibl
muto3a. Kaprokunes v 1juTokrHe3. buosornueckoe sHaueHrue MUTO3a.

Perynsitiusi MUTOTUYECKOTO LMK/IAa K/IeTKd. IIporpaMMupyeMasi KieToyHasi THOenb —
aronTos.



KrneTtouHoe sipo, XpoMocOMbI, (DyHKI[MOHA/bHasi TeHOMUKa. MexaHu3mbl npoaugepayuu,
ougpepenyuposku, cmapeHus u 2ubeau kaemok. «L[ugposas kniemka» — buouHgpopmamuueckue
Modenu (pyHKYUOHUPOBAHUS KAeMKLU.

JeMoHCcTpanuu

Tabsuipl u cxembl: «KU3HEHHBIM LUK KIeTKW», «MHT03», «CTpoeHHe XPOMOCOM»,
«Pernmukanusa [JHK».

OO6opyzoBaHre: CBeTOBOM MHKPOCKOII, MUKpOIpernaparthbl: «MHTO3 B KJeTKax KOpellka
JIyKa».

JIaGopaTopHas padoTa «l/3yueHre XpOMOCOM Ha TOTOBBIX MHUKPOIIperapaTax».

JlaboparopHas pabora «HabmofeHrne MuTO3a B K/IeTKax KOHUMKA KOpellka jykKa (Ha
TOTOBBIX MUKDOIIperiapaTax)».

Tema 9. CTpoeHue u pyHKIMIM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOK/IeTOUHble,  KOJIOHHA/IbHEIE,
MHOT'OK/IETOYHbIE OPTaHK3MBbl.

OcobeHHOCTH CTPOEHUS U >KU3HeesTelTbHOCTA O/IHOK/IETOYHBIX OpraHu3MOB. bakTepuu,
apxeu, O/IHOK/IETOUHbIE TPUObI, OJJHOK/IETOUHbIE BOJOPOC/IH, APyTHe TIPOTUCThI. KonmoHuambHbIe
OpraHU3MBl.

B3anMocBsi3b yacTeli MHOTOK/IETOUHOTO OpraHu3ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB.
Opranu3Mm Kak efiHoe Lenoe. ['omeocTas.

Tkanu pacreHuit. TUIBI pacTUTeNBHBIX TKaHel: oOpa3oBarenbHasi, TIOKPOBHas,
TIPOBO/sIIIasi, OCHOBHasl, MexaHuueckas. OcobeHHOCTH CTpoeHHs, GYHKLMNA U PACIOJIOKeHUs
TKaHel B opraHax pacTeHHH.

TKaHM JKUBOTHBIX U  4YejioBeKa. TWIbI JKUBOTHBIX TKaHeW: SMOMUTe/Ma/bHasi,
CoeIMHUTe/IbHAs!, MbIllleuHast, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKI[UM U PaCIIO/IOKEeHUs
TKaHell B OpraHax >KUBOTHBIX U UejioBeKa.

Opranbl. BeretaTuBHbIE U TeHepaTUBHbIE OpraHbl pacTeHUi. OpraHbl U CUCTeMbI OPraHOB
JKUBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OpPTraHOB.

Ornopa Tena opraHusMoB. Kapkac pacrenuid. CkeneTbl  OJHOK/JIETOUHBIX U
MHOTOK/IETOUHBIX KUBOTHBIX. Hapy>KHBINM 1 BHyTpeHHHUH cKesieT. CTpOeHUe U TUITbl COeITUHEHUS
KOCTel.

[BwkeHue opraHu3moB. [IB)KeHWe OJHOK/IeTOUHBIX OpraHWU3MOB: aMé0ouHOe,
JKT'YTUKOBOe, pecHUYHoe. [IB)KeHHWe MHOTOK/IeTOUHBIX pACTeHW: TPOMU3Mbl W HACTUU.
[IBr>keHMe MHOTOKJIETOUHBIX >KUBOTHBIX U UejioBeKa: MbilleuHasi cuctema. Pediekc. CkeseTHbie
MBIIIIIBI ¥ UX paboTa.

[Mutanve opranu3MoB. [loryolieHre Bo/bl, YIJIEKUC/IOTO ra3a U MUHEPaIbHbIX BellecTB
pacteHusiMdA. [IuTaHWe >XUBOTHBIX. BHYTpPHUIIO/IOCTHOE YW BHYTPUK/IETOUHOE IHIl[eBapeHue.
[TuTaHWe TI03BOHOYHBIX XMUBOTHBLIX. OT/e/bl MUIleBapUTeNBHOr0 TpakTa. [luiljeBapUTe/bHbIe
kene3bl. [IuilieBapuTeibHast cucTeMa ueoBeKa.

[pixanue opraHu3moB. [IpixaHue pacteHuil. [lpbixanve KxuBoTHbIX. [duddysus razoB uepes
TIOBEPXHOCTh KeTKu. Ko)kHoe zbixaHue. [IpixaTenbHasi TIOBepXHOCTh. JKabepHoe W JIETOUHOE
JbixaHue. [lpIxaHue TI03BOHOYHBIX >XMBOTHBIX U uej0BeKa. OBOJIIOLMOHHOE YCI0XKHEeHUe
CTpPOeHUs] JIETKUX T[103BOHOUHBIX >KMBOTHBIX. JlpIxaTenbHasi CHCTeMa uYejioBeKa. MexaHU3M
BEHTWISILIUM JIETKUX Y TITHL] U MIEKOTTUTAIOIIUX. Perysiius apixaHust. JpixaTebHble 00bEMBI.

TpaHCOPT BellecTB y OpPraHM3MOB. TpaHCIIOPTHbIE CHUCTeMbl pacTeHWid. TpaHCIOpT
BellleCTB Y JKUBOTHbIX. KpoBeHOcHass cucremMa U e€ opraHbl. KpoBeHOcHasi cucTema
MO3BOHOYHBIX J>XMBOTHbIX U uenoBeka. Cep/le, KpOBEHOCHble COCyAbl W KpoBb. Kpyru



KpoBooOpaIlieHusi.  JBOJIFOLMOHHBIE  YCIO)KHEHHSI  CTPOEHHST  KPOBEHOCHOW  CHCTEMBI
TI03BOHOYHBIX KMBOTHBIX. PaboTa cep/iia v e€ peryisiys.

Boisennenne y opraHusMoB. BeigeneHve y pacreHuil. BrbljeneHue y JKUBOTHBIX.
CokpatuTenbHble Bakyonud. OpraHbl BbieneHus. OuUabTpalus, CeKpelss W 0oOpaTHOe
BCachbiBaHWe KaK MeXaHW3Mbl PabOThI OpraHoB BhiJesieHUs. CBsi3b MOJIOCTU Tejla C KpOBEHOCHOM
Y BbIJle/IUTe/IbHOW cHUcTeMaMU. BbllesieHVe y TMO3BOHOYHBIX >KMBOTHBIX M yesioBeka. [Ioukw.
Crpoenne u pyHKIMOHMPOBaHKe HedpoHa. Obpa3oBaHre MOUM Y YeslOBeKa.

3amuTa y OpraHuM3MoB. 3allidTa y OJHOK/IETOUHBIX OpraHu3moB. Criopbl OakTepuii u
LMCTBI NIPOCTEeUIINX. 3aluTa Y MHOIOK/IeTOUHbIX pacteHuk. Kytukyna. CpeficTBa MacCMBHOM U
XUMHUYeCKOH 3aiuThl. DUTOHIIMBL.

3alyra y MHOTOK/IETOUHBIX )KUBOTHBIX. IIOKPOBBI ¥ X MPOM3BOHbIe. 3alljiTa OpraHvu3ma
or Oose3Heil. VIMMyHHass cuctema uesnoBeka. KyieTOuHbIMi M TymMOpa/bHbIA HWMMYHHUTET.
BpoxaéHHBIE W MpUOOpeTéHHBIM  criequduUecKuii HUMMYHUTET. Teopusi KJIOHAIbHO-
cenektuBHOro umMmmyHureta (I1. Spmux, ®@. M. BepHet, C. ToHeraBa). BocnanutesibHble OTBETbI
opraHv3MoB. Posib BpOXX/JEHHOI0 IMMYHHTETa B Pa3BUTHUH CUCTEMHBIX 3a00/1eBaHui.

PasgpakuMocTe U peryssuuss y OpraHusmoB. Pa3fpaXuMOCTb y OJHOK/IETOYHBIX
opraHn3moB. Takcucel. Pa3fpa)xrnMOCTe M peryssius y pacTeHui. PocToBele BeljecTBa U KX
3HaueHue.

HepBHasi cucrema u pedieKTOpHasi pery/silius y >KUBOTHbIX. HepBHasi cuctema u eé
OTJeNbl. DBOJIIOLMOHHOE YCI0XKHEHWe CTPOeHUsI HePBHOW CUCTEMbl Y >KUBOTHBIX. OTesbl
rOJIOBHOTO MO3ra I03BOHOUHBIX XUBOTHBIX. Pediekc u pedekropHas ayra. besycioBHble u
yCloBHbIe pedhieKChI.

I'ymopanbHass peryasanus Y SHAOKPUHHAsA CUCTeMa >KUBOTHBIX U uejioBeka. Kejesbl
SHJOKPUHHOM CUCTeMbl WM UX TOPMOHBL [leliCTBMe TIOPMOHOB. B3auMMOCBA3b HepBHOW U
SHJIOKpUMHHOM cucTteM. ['nnoranamo-runocgusapHas cucremMa.

JeMoHCcTpanuu

IToptper: N. I1. I1aBsioB.

Tabmunpl 1 cxeMbl: «O/IHOK/IETOUHBIE BOJOPOCIN», «MHOTOK/IETOUHBIE BOOPOCIN»,
«bakTtepun», «[Ipocreiimme», «OpraHbl I|BeTKOBbIX pacTeHU», «CUCTeMbl OpraHoB
NI03BOHOUHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHuWe HaCeKOMbIX», «TKaHM pacTeHUI»,
«KopHeBble cuctembl», «CTpoeHue ctebsisi», «CTpoeHHe HMCTOBOM IUIACTHHKH», «TKaHU
JKUBOTHBIX», «CKesleT uesioBeka», «[luilleBapuTenpHas cucreMa», «KpoBeHOCHas cucTemMar,
«/pixaTenpHasgs  cucreMa», «HepBHas cucrema», «Koxa», «MpbllleyHas —cucrema,
«BeienuTenbHas cucTeMa», «OHJOKPUHHasA cucTteMa», «CTpoeHHe MBILILBD, «IMMyHUTeT»,
«KuieynonosnoctHele», «CxeMa NUTaHUsI pacTeHUi», «KpoBeHOCHbIE CHCTeMbl NTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufipbl», «CTpoeHHe IUlaHapunW», « BHyTpeHHee CTpoeHUe [0K[eBOro
yepBsi», «HepBHasi cucrema pbib», «HepBHasi cucrema JArymku», «HepBHas cucTema
rpecMeIKaroluxcs», «HepBHasg cucrema nTuly», «HepBHasg cucTteMa MIIEKONUTAROLUX»,
«HepBHas cucrema uenoBeka», «Pediekc».

O6opyzoBaHye: CBETOBOM MHKPOCKOI, MHUKDOIIpernapaTrhl OJHOK/IeTOYHbIX OpPraHM3MOB,
MUKpOIIpernaparhl TKaHeld, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HAaCEeKOMBIX, UITIOKOXKUX, JKHBbIe
9K3€eMILISIpbl KOMHATHBIX PACTeHWH, repOapyy pacTeHHi Pa3HBIX OT/AE/OB, BIa)KHbIE TIPerapaThl
YKUBOTHBIX, CKeJIeTbl TI03BOHOUHBIX, KOJIIEKL[UM OeCTI03BOHOUHBIX KUBOTHBIX, CKEJIeT UesioBeKa,
obopyZioBaHMe [ijii  [IeMOHCTpAlUM TIOYBEHHOTO U BO3JYILIHOTO T[WTaHWs pacTeHuH,
paciieriyieHdss Kpaxmazna U 0OenkoB Tiof JeiictBueM (epmeHTOB, 00OpyJoBaHHe IS



JIeMOHCTpALMY OIbITOB MO0 U3MEPEeHUI0 )XKU3HEHHOW éMKOCTH JIErKUX, MeXaHH3Ma [IbIXaTe/IbHbIX
JBYDKEHUU, MO/Ie/IM TOJIOBHOT'O MO3ra pa3/IMYHbIX )KMBOTHBIX.

JIaGopaTopHas padota «l/3yueHue TKaHeH pacTeHU».

JIabopaTopHas pabora «/I3yueHue TKaHel >KUBOTHBIX».

JIaGopaTopHas paboTa «l/i3yueHre OpraHoB LIBETKOBOT'O PaCTeHUsI».

Tema 10. PasmMHoO)XeHHe ¥ pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKeHUsT OPraHMU3MOB: Oecriosioe (BK/IFOUasi BereTaTUBHOE) U 110/10Boe. Brzibt
Gecroioro pa3MHOKeHUsI: IOUKOBaHUe, CTIOPYJISILvs, pparMeHTarysi, KJIOHUPOBaHKe.

[TonoBoe pasmHOXeHue. [lonoBele KieTku, WaM rametel. Meno3. Craguu Melosa.
[ToBenenne xpomocoMm B Mmeiio3e. KpoccruHrosep. buosornyeckuii CMbIC/I Melo3a M IOJIOBOTO
niporjecca. Melio3 1 ero MeCcTo B )KM3HEHHOM LIUKJ/Ie OpraHUu3MOB.

[Ipen3apospiieBoe  pasBuTve. ['ameroreHe3 y J>KMBOTHbIX. [losioBble  >Kese3bl.
O6pa3oBaHue U pa3BUTHE T0JIOBLIX KieToK. CriepmaroreHe3 U ooreHe3. CTpoeHHe TMOJIOBBIX
KJIeTOK.

OnnofoTBOpeHre U SMOpHUOHANIbHOE pa3BUTHE >KUBOTHBIX. CriocoObl OIJIOZOTBOPEHUS:
Hapy>kHOe, BHyTpeHHee. [lapTeHoreHes.

WHauBHyanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O pa3BUTHUN
opraHusmoB. MopgoeeHe3 — 00Ha u3 21asHbix npobem s3mbpuosozuu. Konyenyust mopgozeHos
u mModenu mopozeresa. Ctaguu sMOproreHe3a )XUBOTHBIX (Ha MpuMepe JISTYLIKH). [l pobieHue.
Turel Apobenusi. JJemepMuHUpo8aHHoe U HedepMUHUpoeaHHoe OpobseHue. bBaacmyaa, munbl
6aacmyn. OcobeHHOCTH ApOOIeHUs] MIEKOTTUTAOLIUX. 3apO/billieBble JIUCTKU (TacTpyJISLUS).
3aksaZika OpraHoB M TKaHed W3 3apoAbllleBbIX J/MCTKOB. B3auMHOoe BiAMsHMe uvacTeit
pa3BUBaloOIlerocss 3apofpiiia (3MOpHOHanbHasg WHAYKLMS). 3akaajka IuvlaHa CTPOeHUS
JKMBOTHOTO KaK pe3y/bTaT HepapXW4yeCcKMX B3aWMOJIeMCTBUM TeHOB. BiusHue Ha
5MOpHOHa/TBHOE pa3BUTHE Pa3/IMUHBIX (DaKTOPOB OKPY>KaroIlei cpesbl.

Poct v pasButve >XMBOTHbIX. [locTaMOpHOHanmbHBIA TiepuoA. IIpsMoe u HempsiMoe
pa3Buthe. PasButie c MeTamopdo3oM y 0eCro3BOHOUHBIX M TI03BOHOUHBIX JKMBOTHBIX.
bronornueckoe 3HaueHue MpsSIMOTO M HENPSIMOTO Pa3BUTHSL, UX paclpoOCTpaHeHue B IMpUpOJe.
Tunel pocta >KUBOTHBIX. DakTOpbl pery/sifuu pocTa >XUBOTHBIX M desoBeka. Craauu
NOCTSMOPHOHAILHOTO Pa3BUTHSI Yy JKUBOTHBIX M uesioBeKa. [leprojbl OHTOreHe3a uesoBeKa.
CrapeHue 1 CMepThb Kak OMo0rnyecKue rporecchl.

PasMHOXeHMe M pasButue pacTteHuil. ['ametodur u criopodut. Melio3 B >KU3HEHHOM
ke pacreHnid. OOpa3oBaHue criop B Tmporjecce Melo3a. ['ameroreHe3 y pacTeHUH.
OmiofoTBOpeHre W pasBUTHE pACTUTENIbHBIX OpraHu3MOB. /[IBOMHOe OIJIOLOTBOpEHHe Yy
L[BETKOBBIX pacTeHnii. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHH3MBbI peryJisiLiiy OHTOTreHe3a y paCTeHUN U KUBOTHBIX.

JleMOHCTpanuu

[Toptpetsr: C. I'. HaBamwmH, X. [lInemaH.

Tabmunpl 1 cxeMbl: «BereTatuBHOe pa3MHOXKeHHe», « TUMbI 6eCriosoro pa3MHOXKEeHUs»,
«Pa3MHOKeHMe X/laMUZOMOHa/bl», «Pa3MHOXeHUe 9SBrjeHbl», «Pa3MHOKeHUe TUpbI»,
«Melio3», «XpomocoMmbl», «I'ameroreHes», «CTpoeHue SMLEK/IeTKM W CIepMaTO30Uza»,
«OCHOBHBIE CTafuu OHTOreHesa», «lIpsmoe M HempsMoe pa3BUTHe», «Pa3BUTHe MaMCKOro
)KyKa», «Pa3BuUTHe capaHuM», «Pa3BUTHe JISTYILIKW», «/[BOMHOE OIUIOZIOTBOPEHHE Y I[BETKOBBIX
pacteHuii», «CTpoeHHe CeMSIH OZJHOJO/bHBIX U [IBYZO/bHBIX pacTeHUui», «’KMU3HEeHHBbIA LUK/
MOpPCKOM KamycTbl», «’KHM3HeHHbIM LUWK/I MXxa», <« KHU3HEHHbI LMK/ IalOPOTHHKA»,
«KU3HEHHBIM LUK/ COCHBI».



O6opyzoBaHye: CBETOBOM MUKPOCKOIT, MUKPOIIperapaThl SIHLIeK/IeTOK W CIIepMaTO30H10B,
Mozenb «LJUK/I pasBUTUSA JIATYILIKWY.

JlabopaTopHass pabora «/3yueHWe CTpPOEHUs TIOJIOBBIX KJIETOK Ha T'OTOBBIX
MUKpOIIperiapaTax».

IIpakTnueckas pabora «BbisiB/leHHe MPU3HAKOB CXOZCTBA 3apO/ibIllieil MO3BOHOUHBIX
JKUBOTHBIX».

JTabopaTtopHas pabora «CTpoeHHe OpraHOB Pa3MHOXKEHHsI BBICIIIMX PaCTeHUI».

Tema 11. I'eHeTHKa — HayKa 0 HaC/IeACTBEHHOCTH U M3MEHUYHMBOCTH OPraHU3MoOB

VcTropusi CTaHOBNEHUS] W Pa3BUTHsSI TeHETWKW Kak Hayku. Paboter I'. Menpens, I'. ge
®pwuza, T. Moprana. Posmb oTeuecTBeHHbIX yuéHbIX B pa3BUTuUM reHeTHKH. Paboter H. K.
Konbnosa, H. Y. BaBunosa, A. H. Benosepckoro, I'. /1. Kaprieuenko, FO. A. ®unumnuenko, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHbIE TeHeTHYeCKHe TIOHATHS U CUMBOJIbI. 'OMOJIOTMYHBIE XPOMOCOMBI, ajjiebHble
TeHbl, aJbTepHaTUBHblE IIPU3HAKHW, [OMUHAHTHBIM M peLieCCUBHBbIM TMpPU3HAK, TOMO3UIOTa,
reTepo3nuroTa, YMCTas JIMHUS, THOpPH/bl, TeHOTHr, (eHoTurl. OCHOBHbIE METO/bI TEHETHKH:
rubpU10/I0TMUeCKUH, LIUTOIOTHUECKHA, MOJIEKY/ISIPHO-TeHeTUUeCKHH.

JleMOHCTpaLuu

IToptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. 1. Basunos, A. H.
benosepckuii, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B. TumodeeB-PecoBckuil.

Tabmiip! ¥ cxeMbl: «MeToZbI TeHeTHKM», «CXeMbl CKpeIlBaHHUs».

JIaGopaTopHas pabora «/Ipo3odunia Kak 00HeKT reHeTUUeCKUX UCCIeJOBaHUI».

Tema 12. 3aKOHOMEpPHOCTH HAC/IeAICTBEHHOCTH

MoHorubpugHoe ckpeiijuBaHue. [lepBblii 3akoH MeHzensT — 3aKOH eAWHOOOpa3sust
rubpusioB mepBoro rnokosneHus. [IpaBuwio goMuHMpOBaHus. BTopoil 3akoH MeHgensi — 3aKoH
pacienyieHys MprU3HakoB. LuToornueckrie 0CHOBBI MOHOTHOPH/IHOTO CKpelyBaHusl. ['unoTe3a
YUCTOTBI FaMeT.

AHanusupyroljee  ckpemyBaHue.  [IpomexXyTOuHbIM ~ XapakTep  Hac/eJOBaHMS.
PaciijeriieHye pu3HakoB IPY HEITOJTHOM JOMUHVPOBAHUU.
OurubpupHoe ckpeijuBaHue. TpeTuil 3akoH MeHjenss — 3aKOH He3aBHCHUMOTO

Hacjej0BaHUs NPHU3HaKOB. LlUTonornyeckye 0CHOBBI JUTMOPUHOTO CKpeLjMBaHUsl.

CueryieHHOe Hac/ie/joBaHHe TIpU3HAKoB. PaboTel T. Moprasa. CiieryieHHOe Hac/ieZiloBaHHe
TeHOB, HapyllleHHe CLieTIeHUsI MeXXly TeHaMu. XpOMOCOMHasi TeOpHsl Hac/1eJCTBeHHOCTH.

'enetyka mosia. XpOMOCOMHBIM MeXaHH3M OIpefiesieHusl Mosia. AyTOCOMBI U IIOJIOBbIE
XpPOMOCOMBI. ['OMOrameTHbIi M rereporameTHbIM IoJ. ['eHeTHueckass CTPyKTypa IOJIOBBIX
xpoMmocoM. HaciejoBaHye NpU3HAKOB, CLiETIIEHHBIX C 10JIOM.

leHoTun Kak LesiocTHas cucreMa. [lnelioTpornyss — MHOXeCTBEHHOe [elCTBHe TeHa.
MHoskecTBeHHbIM aj/uieu3M. B3aumogeiicTBue Heasse/nbHbIX TeHOB. KoMIjieMeHTapHOCTb.
Onucras. [Tomepus.

'eHeTHUeCKMII KOHTPO/b pa3BUTHUs pacTeHWM, >KMBOTHBIX M 4YeJiOBeKa, a Takxe
(U3M0I0OTUUeCKUX TIPOLIeCCOB, TOBeJeHUSI W KOTHUTHUBHBIX (QYHKUMH. ['eHeTuueckue
MeXaHHU3Mbl CUMOHOTreHe3a, MeXaHU3Mbl B3aUMOJENCTBUS «XO3SMH — Tapa3uT» U «XO3SUH —
MHUKpOOHOM». ['eHeTHUeCKre acrieKThl KOHTPOJIS ¥ M3MeHeHHsl Hac/ieICTBeHHOW WH(pOPMalLiy B
IOKOJIEHUSIX KJIeTOK U OPraHU3MOB.

JeMoHCcTpanuu

IToptpetsr: I'. Menpens, T. Mopras.



Tabmumiiel 1 cxembl: «IlepBblii 1 BTOPOU 3aKOHBI MeHzensi», «Tpetuii 3akoH MeHerns»,
«AHanu3upyolliee CKpeluBaHue», «HernosHoe foMyuHUpoBaHue», «ClLiellJIeHHOe Hac/ie[j0oBaHue
TIPU3HAKOB Y Ap030(ubl», «['eHeTHKa 1oJia», «KapuoTur desioBeka», « KapyuoTur Apo30(Quiisl»,
«Kapuorurn ntuip», « MHOXKeCTBeHHbBIN asiiein3m», « BlauMozieiicTBre reHOB».

Ob6opyoBaHue: Mofesb [/ JeMOHCTPALMK 3aKOHOB eJuHOo00pa3ust TMOpu/ioB TepBOro
TIOKOJIeHUs1 U pacllel/iIeHus] MPU3HAKOB, MOJe/b [/ [eMOHCTpAalMM 3aKOHa He3aBHCHMOI'O
Hac/el0BaHUs MPU3HAKOB, MOJe/b 1S IeMOHCTPALMU CLIeJIEHHOTO Hac/eZJ0BaHUs [IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIipernapaT: «/Ipo3oduna».

IIpakTnueckas pabora «VI3yueHue pe3y/JbTATOB MOHOTHODUAHOTO CKDEIVUBAHUS Y
ZPO30(UBI».

IlpakTHueckasi pabora «/I3yueHue pe3y/lbTaTOB [JUTUOPUIHOTO CKpEIIMBaHUS Y
Zp030(UIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3auMogeiicTBre reHoTUra U cpefibl TpU (GOpMUpPOBaHUU (eHOoTUra. V3MEeHUMBOCTh
NpU3HAaKoB. KauecTBeHHble W KOJMYECTBEHHble  TIPU3HAaKU. BuHJpl U3MEHUMBOCTHU:
HeHac/e/ICTBEHHasl ¥ Hac/1eICTBeHHasl.

MoauduvkaliioHHasi U3MeHUHMBOCTb. Posib cpefibl B (hOopMHUpOBaHUU MOJU(MHKALIMOHHON
y3MeHuMBOCTU. Hopma peakuyy npusHaka. BapuanvonHbeli psj M BapualMoHHas kKpvBas (B.
HoranHcen). CBoiicTBa MOJU(UKALIMOHHON U3MEHUMBOCTH.

l'eHoTMnuueckass K3MeHUMBOCTb. (CBOMCTBA TeHOTUIIMUYECKOM W3MEHUYMBOCTU. Bugpl
reHOTUITNYeCKOM U3MeHYMBOCTU: KOMOMHATUBHAsSL, MyTallMOHHAs.

KomMbOuHaTBHasE W3MEeHUHWBOCTh. Melo3 U TI0JIOBOM TIPOI[eCC — OCHOBa KOMOWHATUBHOM
M3MeHUMBOCTH. PoJTb KOMOMHATHBHOW U3MEHUYMBOCTH B CO3[JaHUM F'eHeTHUeCKOT0 pa3HooOpasus
B Ipe/iesiax OJHOIO BHU/A.

MyTaluoHHasi W3MEHUYMBOCTb. Buibl MyTauuii: TeHHble, XPOMOCOMHBIE, T'€HOMHBbIE.
CrioHTaHHble M WHAYLMPOBaHHble MyTalMM. flfepHble W LUTOMUIa3MaTU4YecKue MyTalWu.
Comarvueckve U MOJOBble MyTalud. [IpuuvHBI BO3HUMKHOBEHUS] MyTaluid. MyTareHbl U UX
B/MSIHME Ha OpraHv3Mbl. 3aKOHOMEPHOCTH MYTaLMOHHOrO Mporecca. 3aKOH FOMOJIOrMYeCcKUX
psiloB B HacjeAcTBeHHOM u3MmeHurBocTH (H.U. BaBunoB). BHesdjepHas H3MeHUUMBOCTH U
Hac/1e/ICTBEHHOCTb.

OnuzeHemuka U 3NU2EHOMUKA, pO/b 3nuU2eHemuyeckKux (pakmopog 8 HacneooeaHuu U
U3MEeHYU8OCMU (peHOMUNUYEeCKUX NPU3HAK08 Yy OP2aHU3MO8.

JleMoHCTpanuu

IToptperts!: I'. ge ®pus, B. Moranucen, H. 1. BaBunos.

Tabmunpr 1 cxembl: «Buibl n3MeHUMBOCTW», «MoaudrKalMoHHasT W3MEeHYHUBOCThY,
«KombOMHAaTHBHAsT ~ W3MEHUHBOCTL», «Metio3», «OnogoTBOpEHue», «I'eHeTHUeCKHE
3a00/1eBaHus UesioBeKa», « BUabl My Tariuii».

Ob6opyoBaHUe: >KHMBble W TepbapHble 3K3eMIUIIpPbl KOMHATHBIX pacTeHWUd, PUCYHKHU
(dboTorpadun) >KUBOTHBIX C pa3/IMUHBIMU BUJaMU U3MEHUUBOCTH.

JlaGopaTtopHasa pabora «VccnemoBaHWe — 3aKOHOMEPHOCTeH — MOAWGUKAI[MOHHOW
r3MeHYUBOCTU. [TocTpoeHre BapUaliMOHHOTO pPsifila U BapUALMOHHOW KPHUBOW».

IlpakTHueckasi padora «MyTaruu y 1po30dubl (Ha TOTOBBIX MUKPOIIPerapaTax)».

Tema 14. I'eHeTHKa Ye/i0BeKa

Kapuotun uenoBeka. MexayHapogHasi INporpaMMa HCC/Ie/l0BaHUS eHOMa uesloBeKa.
MeTo/bl M3yueHUsl TeHeTUKHU Ye/ioBeKa: TeHeaJiornyeCcKui, O/IM3HeL[0BbIH, [IUTOreHeTUYeCKUi,
MOMY/ISILJUOHHO-CTaTUCTUUECKUW, MOJIeKy/IIpHO-reHeThuecknid. CoBpeMeHHOe OIpejiefieHre



reHOTUIA: TOJHOTeHOMHOe CeKBEeHHWPOBaHWe, FeHOTUNMPOBAaHWe, B TOM 4YHMCJe C MOMOLIbIO
[T1IP-anamu3a. HacnepcTBeHHble 3a00/ieBaHUS uUeiOBeKa. ['eHHble U XPOMOCOMHbBIE 0O0Jie3HU
yesioBeKa. bosile3HW € Hac/e[CTBEHHOM IpeJpaclioyioKeHHOCTbI0. 3HaueHWe MeAULIMHCKOW
TeHeTUKHd B TIPeJIOTBPAILEHUM W JIeUeHWM TeHeTHUecKWX 3abosieBaHMi uesioBeKa. MeauKo-
reHeTM4YeCKoe KOHCy/bTHpoBaHHe. CTBOJIOBble KJIeTKU. [IOHATHe «reHeTHYeckKoro rpysa».
OTUUeCcKre acreKThl UCC/IeJOBaHUM B 00/1aCTU pe/JakTUPOBaHUsI TeHOMA U CTBOJIOBBIX KJIETOK.

'enetryeckue (akToOpbl MOBBILIEHHOW YYyBCTBUTEIBHOCTH Ue/loBeKa K (U3NYeCKOMYy U
XMMHYECKOMY 3arps3HEHUI0 OKpY’Karollen cpefpl. ['eHeTHueckass Mpepacro/ioKeHHOCThb
yesioBeKa K MaTOIOTUsIM.

JeMoHCcTpanuu

Tabmuibl 1 cxembl: «KapuoTum udesioBeKa», «MeTo/bl U3yueHUs] T€HETUKU UesIOBeKa»,
«[eHeTHUecKre 3a00/IeBaHUsT UeTIOBEKA».

IIpakTnueckas pabora «CocraBieHue U aHa/IU3 POOC/IOBHOMN».

Tema 15. Cenekijusi OpraHu3sMoB

HoMecTukalmsi U cejieKUYsi. 3apoK[eHue ceneKluM W JoMeCTUKaluuu. Yuenue H. U.
BaBunoBa o LleHTpax MpOUCX0X/A€HUSI 1 MHOT000Opa3ust KyJIbTYPHBIX pacTeHUA. Posib cesteKiyu
B CO3[aHUM COPTOB pacTeHWHM W TMOpoJ >KUBOTHbIX. CoOpT, MOpoJa, IITaMM. 3akKOH
rOMOJIOTUYEeCKUX PSL0B B Hac/e[CTBeHHOM m3MeHunBocTd H. V. BaBunosa, ero sHauenue jis
CeIeKLIMOHHOW paboThI.

MeTo/pl CeIEKIMOHHOM paboThl. VICKyCCTBEHHBIN O0TOOP: MaCCOBBIN U UHAWBUAYATHHBIMH.
OTarbl KOMOMHALIMOHHOW ceneKlMW. VcrbiTaHWe TIpOU3BOJuUTesel 1Mo moToMcTBy. OTOOp 110
TeHOTHUITy C TTIOMOILIBIO OLIeHKU (DeHOTHTIa TIOTOMCTBA U OTOOP 10 TeHOTHUITY C TIOMOII[BI0 aHa/IM3a
JHK.

VckyccTBeHHBIN MyTareHe3 KakK METOZ, CeJIeKLIMOHHOW paboTel. PaguariioHHBIN U
XUMUUECKUM MyTareHe3 KaK MCTOYHMK MyTalluii y KyJbTYpHbIX (DOpM OpraHu3MOB.
Vcnonb3oBaHWe TEHOMHOTO peIaKTUPOBAaHUS YW MeTo/[0B peKoMmbOuHaHTHBIX JIHK anis
TI0JTyYeHUs1 UCXOJHOT0 MaTepuasa [ijisl CeJleKL{1H.

[TonyueHuve monuIUIoNIoB. BHyTpuBHjoOBasg Tubpuau3zauus. biu3KopoacTBeHHOe
CKpellMBaHWe, WM UHOpuAUHT. HeposcTBeHHOe CKpellBaHWe, WK ayTOpuauHr. ['eTepo3uc u
ero TpUuMHbL. Vcriosb3oBaHWe TeTepo3uca B cenekiud. OrAanéHHas ryuOpuan3aLus.
[Tpeonmosienne Gecriyiogusi MeXBHIOBBIX THOPHAOB. [IOCTI)KeHUS] CeNieKIMM pacTeHUuH u
JKUBOTHBIX. «3e/1EHas pesonoyus».

CoxpaHeHWe ¥ HU3yYyeHHe TeHEeTMYeCKHUX PeCcypCOB KY/JIbTYPHBIX PACTEeHUU U UX JUKUX
pojuyeii s CO3J,aHuUsT HOBBIX COPTOB U TMOPHIOB CeTbCKOXO3STCTBEHHBIX KY/IbTYp. M3yueHue,
COXpaHeHue U ynpae/neHue 2eHemuuecKuMU pecypcamu CeabCKOXO035LUCMBEHHbIX U NPOMbICA08bIX
JHCUBOMHDIX 8 YeasiX YAyulleHUs: Cyujecmayoujux U CoO30aHUsi HO8bIX NOPOO, AUHULL U KPOCCO8, 8
MOM yucne ¢ npuMeHeHUeM CO8PeMEeHHbIX Memo008 HAYUHbIX UCCAe008aHuUll, nepedosblx udel u
nepcneKmMueHbIX MexHoA02Ull.

JdeMoHCcTpanuu

IToptpetsr: H. 1. Basunos, 1. B. MuuypuH, I'. [l. Kapnieuenko, II. I1. JIykesaHenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmunpl 1 cxembl: «LleHTPBI MPOUCXOXKAEHUS ¥ MHOT000pa3ust Ky/IbTyPHBIX pacTeHU»,
«3aKOH TOMOJIOTUYECKMX PSIOB B HAC/Ae[ICTBEHHOM H3MEeHUMBOCTH», «MeToapl CeleKLyn»,
«OtaanéuHas Tubpuu3aiys», «MyTareHes».

JIaGopaTopHas pabora «lI3yueHure COPTOB KYyJIbTYPHBIX PacTeHUM U TOPOJ, AOMAaIIHUX
JKABOTHBIX».



JIaGopaTopHas padota «/3yueHre MeTO/IOB CeJIeKIIUU PaCTeHU».

IlpakTHueckasi padora «IIprBHMBKa pacTeHMii».

IKcKypcusa «OCHOBHble MeTO/bl U [JOCTWKEHUS CeJIeKLIMM pacTeHWHd M >KUBOTHBIX (Ha
CeJIeKLIMOHHYI0 CTaHLMIO, MJIeMeHHYI0 (pepMy, COPTOWCIIbITATeNbHBIA Y4YaCTOK, B TelJIMYHOE
XO035ICTBO, B 1abOPAaTOPHIO arpOyHHWBEPCUTETA WX HAYYHOTO LIEHTPa)».

Tema 16. BuoTexHo0/10rUsl U CHHTeTHUYeCKas Ouoorus

OOBeKThl, WCTONb3yeMble B OHOTEXHOJIOTHM, — K/IeTOUHble W TKAHEBble KYJIbTYPBHI,
MHUKDOOPTaHU3Mbl, WX XapaKTePUCTHKa. TpaAul[iOHHas OWOTeXHO/OTHs: XJeboreueHue,
TIoJTyueHre KHUCIOMOJIOYHBIX TIPO/IYKTOB, BUHOZe/Me. MUKpoouosiornyeckuii cuHTe3. OObeKThI
MHUKPOOHOIOTUUeCKIX TeXHOIOrvi. [Ipon3BocTBO Gesika, aMUHOKHUC/IOT Y BATAMHUHOB.

Co3fanue TeXHOJIOTMAW U MHCTPYMEHTOB  lle/leHarpaB/leHHOrO0  U3MEeHeHus U
KOHCTPYMPOBaHUsI T€HOMOB C Lie/Ibl0 MTOTyYeHHs] OPraHU3MOB M UX KOMIIOHEHTOB, COZeprKallix
He BCTpeuarolyecs B MpUpo/ie OMOCHHTeTHYeCKUe TyTH.

KrnertouHasi vHxeHepusi. MeTo/ibl Ky/lbTypbl K/I€TOK M TKaHel pacTeHWM U >KUBOTHBIX.
Kprobanku. ComaThueckass THOpWAM3aMs W COMaTHUYeCKWi sMOpuoreHe3. Vcriosb3oBaHue
rarviouJi0OB B CeJIeKLUU pacTeHUu. I[losyueHue MOHOK/AOHAAbHbIX aHmumesn. Hcnonb3oeaHue
MOHOK/IOHA/IbHBIX U NOAUK/AOHA/bHbIX aHmumen 8 meouyuHe. VICKyCCTBeHHOe OT/IOIOTBOPEHUe.
PekOHCTpyKLMSl AWLIEK/IETOK Y KJIOHWPOBAaHWE >KMBOTHBIX. MeTos TpaHCIUIaHTaLMM sfiep
KJIeTOK. TexHosno2uu 0300p06aeHus, Ky/AbMmueUpOB8AHUSI U MUKPOKAOHANbHO20 DPA3MHONCEHUS
CeNbCKOX03ALCMBEHHbIX KyAbmyp.

XpOMOCOMHasl U TeHHasi UH)KeHepUs. VICKyCCTBeHHBIM CHMHTE3 reHa M KOHCTPYHMPOBaHHe
pekoMmbuHauTHBIX [THK. Co30aHue mpaHceeHHbIX opeaHu3mos. JIOCTW>KeHUs W TIePCIIeKTHBBI
XPOMOCOMHOM ¥ TeHHOM HWHXeHepruu. OKOJIOTUYeCKHe W STHYeCKWe IIpo0/ieMbl TeHHOMU
VIH)KeHepUHU.

MepuiHckre 6uotexHosioruu. IloctreHoMHast 1udpoBas MeauiuHa. [TLP-auarHocTrka.
MeTab0/10MHBII aHa/TN3, TeHOLIEHTPUUECKHUI aHaIu3 TIPOTeoMa uesioBeKa /I/isi OLIEHKU COCTOSTHUST
ero 340poBbs. lcrionb3oBaHKWe CTBOJIOBBIX KieTOK. TapretHas Tepamus paka. 3D-
OvoumkeHepust il pa3paboTKM  (yHJAMEHTa/bHBIX OCHOB MEAUIMHCKUX TEeXHOJIOTHH,
CO3/laHUsI KOMIUIEKCHBIX TKaHel coyeTaHWeM TeXHOJOTW TPEXMEepPHOro OWOMpUHTUHIa U
ckaddosnuHra Ajis pelieHus 3a/jau NepCoOHaTM3UPOBAHHON MeULMHBI.

Co3maHve BeKTOPHBIX BAaKIMH C Liefbl0 oOecriedeHHsi KOMOWHUDOBAHHOM 3alllUTHI OT
B030yauteneli OPBU, ycTaHOB/ieHHe MOJIEKYJISIPHBIX MeXaHu3MoB (yHKioHupoBanus PHK-
CoZiep>KallX BUPYCOB, BBI3bIBAIOIIMX 0COOO0 OracHbie 3a00/1eBaHUsI Ue/ioBeKa U XKUBOTHBIX.

JeMoHCcTpanuu

Tabmunpr u  cxembl:  «Vcronb30BaHME  MHWKPOOPTaHWU3MOB B MPOMBIIIJIEHHOM
TIPOM3BO/CTBE», «KeTouHas MHXeHepus», «['eHHass MH)XeHepus».

JlabopaTopHasi paboTa «/3yueHre 00beKTOB OMOTEXHOIOT M.

IIpakTnueckas pabdora «IlonyuyeHre MOJIOUHOKHUC/IBIX TPOAYKTOBY.

IKcKypcus «bruoTexHO0rus — BaKHelIasi TPOM3BOJUTe/bHAsI CH/la COBPEMEHHOCTH (Ha
OMOTEeXHOIOTUYeCKOe TIPOU3BO/ICTBO)».

11 K/TACC

Tema 1. 3apo)k/ieHue ¥ Pa3BUTHE YBO/IIOIHOHHBIX MPEACTaB/IeHUI B 0M0/10THH
OBosiroLMoHHas Teopusi Y. [lapBuHa. [Ipeanocbuiku BOSHUKHOBEeHUS AapBUHK3Ma. 7KH3Hb
Y HayyHas AesiTesibHOCTh Y. [lapBurHa.



OBwkyie cuabl 3BomroLuu BUAoB 1o Y. [lapBuHy (BbICOKasi WMHTEHCHBHOCTb
Pa3MHOKEHHUS] OpPraHM3MOB, HAC/Te[CTBEeHHash W3MeHUYMBOCTb, Oopbba 3a CyIllecTBOBaHWE,
eCTeCTBEeHHBIM U UCKYCCTBEHHBIN 0TOOP).

Odopmnenne cunTeTUUeckou Teopuu 3BomoLuu (CTD). HeliTpanbHasi TeOpysi SBOJIIOLIUM.
CoBpeMeHHasi 3BOIOLIMOHHAsE O6UoJiOrusi. 3HaUeHWe SBOIOLIMOHHON TeopuM B (OPMHUPOBAHUU
eCTeCTBEHHO-HayUYHOW KapTUHbI MUpa.

JdeMoHCcTpanuu

IToprpetsr: Apucrortens, K. Jlunnen, JK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosre, U.
[Hapsun, C. C. YetBepukos, 1. 1. IlImansraysen, [x. Xongeun, [1. K. Benses.

Tabmipl 1 cxembl: «Cucrema »kuBod nipupozbl (o K. JIuHHew)», «JIecTHUIA >KUBBIX
cymectB (o Jlamapky)», «MexaHu3M (OPMHUPOBAHHUSI TIPUCTIOCOO/EHNH y PpacTeHWid W
JKUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapipyta nytetuectsust U. [JapsuHa», «Haxoznku Y.
HapBuHa», «®Popmbl 60pbOBI 3a cyilecTBoBaHUe», «Ilopozabl ronybeit», «MHoroobpasue
KYJIbTYPHBIX ()OpM KarycTbl», «[1oposibl JOMAalIHUX KUBOTHBIX», «CxeMa oOpa3oBaHUsl HOBBIX
BuzioB (mo Y. [lapBuHy)», «CxeMa COOTHOLUEHWs ABWKYILIMX CUJI 3BOJIOLUMM», «OCHOBHBIE
T10/I0)KeHHsI CUHTeTUYECKOU TeOPUU 3BOJIIOLIUMN».

Tema 2. MUKPO3BO/IIOLIUSA U €é pe3y/IbTaThl

[Monynsuust Kak 3/eMeHTapHasi efvHulla 3BoJiOLMU. COBpeMeHHble METOAbl OLeHKH
reHeTUYeCKOro pa3Hoo0pa3ust U CTPYKTYPhI TIOMyJIsityi. Vi3meHeHre reHO(OH/A TIOMYJISILIAN Kak
3/7IeMeHTapHOe 3BOJIIOLIMOHHOE sB/IeHHe. 3aKOH reHeTHMUeckKoro paBHoBecus [Ix. Xapau, B.
Baiin6epra.

OnemeHTapHble (aKTOPbl (ABWXKYI[Me CWIbl) 3BOMIOLMWA. MYyTalMOHHBIM TpoLiecc.
Komb6uHaTBHasi n3MeHUMBOCTh. [lpeli reHOB — ciydaiiHble HeHamnpaB/IeHHble H3MeHeHUs
yacToT anneneid B momynsaiusx. ekt ocHoBarensi. O¢gekm OymbLIOUHO20 20pAbILIKA.
CHudiCeHUe 2eHemuyecko20 pa3Hoobpasus: npuuuHbl u cneocmeus. IlposiereHue 3¢gekma
Opeliha 2eHo8 6 Ooablux U Manbix nonyaayusx. Mwurpaiun. W30onsa0us  MOMy IS
reorpaduueckast (poCcTpaHCTBeHHas1), Orosioruyeckasi (pernpoAyKTUBHast).

EcrecTBeHHBbI 0TOOpD — HampaB/sIOIUKA (hakTop 3BOMOLMH. DPOPMBI €CTeCTBEHHOTO
orbopa: [BWXKYIIWN, CTaOW/IM3MPYIOLIUMA, pa3pbiBarOLuil (Ju3pynTHBHLIN). [TosoBoit oT6Op.
Bo03HMKHOBeHMe U 3BOJIIOLMS COLMAIbHOIO MIOBe/leHNUs JKUBOTHBIX.

[Tpucrnocob1eHHOCTh OPraHM3MOB Kak pe3y/bTaT MHKPO3BOMIIOLMHM. BO3HHMKHOBeHue
npucriocobseHuit y opraHnu3mMoB. Apomop¢o3bl U uaroafanTalyy. [IpuMepsl npucrnocobieHuit
y oOpraHu3MoB: Mopdosoruueckue, (rnosoruyeckie, OWOXUMUYECKHe, TIOBe/leHueCcKHe.
OTHOCUTENBHOCTH MPUCIIOCOO/IEHHOCTH OPTaHHU3MOB.

Buz, ero kpurepuu u CTPyKTypa. Bujoobpa3oBaHve Kak pe3yabTaT MHKDPO3BOJIFOLIUM.
W3onsaiust — KmoueBoM (dakTtop BHA00Opa3zoBaHus. IlyTH u crocobbl BHA00Opa30BaHUS:
ajyiornarpuueckoe (reorpauueckoe), CUMMATpuUeckoe (9KOJOTMUECKOe), «MTHOBEHHOEe»
(moymrnonau3anyst, rubpuausanus). e bHOCTb SBOMIOLMOHHBIX TIPOL{ECCOB.

MexaHu3Mbl (hOpMHUPOBaHUS OHOJIOTHYECKOr0 pa3HO0Opa3us.

Ponb  3BOMOLMOHHON OHOMoruM B pa3paboTKe HAyYHBIX METOZOB COXpPaHeHUs!
6ropa3HooOpasusi. MUKPO3BOMIOLMST ¥ KO3BOJIIOLMS TIAPa3sUTOB M WX X03sieB. MeXaHW3MBI
(hopMHpOBaHHST YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOObI OOpPBOBI C HEel.

JeMoHcTpanumu

[Toptpetsi: C. C. UeTBepukos, 3. Maiip.

Tabmuiipl ¥ cxembl: « MyTalLlMOHHAsI U3MEHUMBOCTb», «[1oMy/isALMOHHasT CTPYKTYpa BUja»,
«CxemMa mposiBieHUss 3akoHa Xapau—BaiiHOepra», «/IBWXKyIl[e CWIbI  3BOJIIOLIAN»,



«JKOJoruyeckass M30JisiLusl TOMyJ/sALMA CceBaHCKOW ¢openu», «['eorpaduueckas wusonsaLus
JTMCTBEHHUIIbI CUOWPCKOM Y JIMCTBEHHUL[bI aypCKOi», «[IomysiioHHbIEe BOIHBI UMC/IEHHOCTH
XUIIIHUKOB U JXKepTB», «Cxema [IeHCTBUSI ecTeCTBEHHOTO0 0TOopa», «®Popmbl OOpbOBI 3a
CyLL|eCTBOBaHUE», «HpyCcTpranbHbIA MeJIaHU3M», «KuBbIe HCKOIIaeMble»,
«[TokpoBUTe/LCTBEHHAs] OKpackKa >KUBOTHbIX», «[Ipeaympeskjatoijas OKpacka >KHBOTHBIX»,
«Dusnonoruueckre aganTanun», «I[IprcrnocobseHHOCTb OPraHU3MOB U €€ OTHOCUTETbHOCTbY,
«Kputepuu Buga», «Bugel-aBoWHUKH», «CTpyKTypa BuJa B Tipupoge», «CIocoOb
BU/looOpa3oBanusi», «['eorpadmueckoe  BHAoOOOpa3oBaHMe TPEX BUJOB  JIAHZBIILIEN»,
«3JKomoruueckoe BU000pa3oBaHHe BUIOB CHUHUI, «llonmurnionabl pacteHuid», «KarmycTHo-
peZieuHbIil THOPUI».

O6opyzoBaHue: repbapuy pacTeHWi, KOJUIEKIIMM HAaCeKOMBIX, Uyuesia MTHUL] U 3Bepei C
TpUMepaMy  Pa3/IUUHBIX TPHUCIIOCOO/IeHNH, Yydesa NTHL] U 3Bepeil pa3HbIX BUJOB, repbapuu
pacTeHMii 6/TM3KUX BU/I0B, 00pa30BaBIIMXCS Pa3/TIMUHBIMU CIIOCOOAMHU.

JIabopaTopHasi paboTa «BrIsiB/ieHre U3MEHUMBOCTH Y 0CO0ei OIHOTO BUa».

JlabopaTopHasi pabora «IIpucrioco6seHdss OpPraHM3MOB M HMX OTHOCHTE/bHas
11e/1eC000pPa3HOCTh».

JIabopaTropHas pabora «CpaBHeHre BU/JOB 110 MOP(}OIOTMUECKOMY KPHUTEPHIO».

Tema 3. Makpo3B0/I01{UA U eé pe3y/IbTaThbl

Metozp!l M3yueHus MakpO3BO/IOLMU. [TajleoHTO/IOrMYeCcKre MeTo bl U3yUeHUs SBOJIIOLIUU.
[TepexozHble popmbI U pUIOreHeTUYECKHE PsIZibl OPraHU3MOB.

buoreorpagurueckue Metofpl u3yueHusi 3BomoLMU. CpaBHeHue @Quiopbl M (hayHbI
MaTeprKOB 1 0CcTpoBOB. broreorpadryeckue obnactu 3emnu. Bujbl-oHA€MUKU U PETUKTHI.

OMOprooriyecKie M CpaBHUTENIbHO-MOP(}O/IOrMUecKre MeTOZbl M3Y4YeHHUs! 3BOIOLIUH.
'eneTnyeckne MexaHU3Mbl 3BOJIIOLIMM OHTOTeHe3a U IOSIBJIeHHs 3BOJIFOLJMOHHBIX HOBILECTB.
['omosiorruHble ¥ aHaZOrMuHbIe OpraHbl. PyumeHTapHble OpraHbl U aTaBu3Mbl. MoJeKyIspHO-
reHeTHyeckue, OWOXMMHUECKHMe W  MaTeMaTHuecKrhe MeTO[bl HW3yueHHs  SBOJIIOLIWH.
I'omonoruunslie reHbl. COBpeMeHHbIe METO/IbI TIOCTPOeHUs GUIOreHeTUYEeCKUX /1ePeBbeB.

XPpOMOCOMHBIE MyTallUU1 U 3BOJIIOLIUS T€HOMOB.

O6me 3akOHOMepHOCTH  (TipaBWa) 3BOMOLUH. [IpuHyun  cMeHbl  DyHKYuUl.
HeoGpatumocTs 3BomoLuu. AjjlanTiBHas pajgualus. HepaBHOMEePHOCTb TEMITOB 3BOJTIOL{UM.

JdemMoHCTpanuu

[Toprpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosnep, 3. I'ekkesnsb.

Tabmunp! 1 cxembl: «PUIOreHeTHUECKUN Psifl JTOIIA/IN», « APXeoNTepuKc», «3Bepo3yobie
sepel», «Crerouedans», «PuHHO@UTEI», «CeMeHHbIe MarnopoTHUKW», «buoreorpaduueckue
30HbI 3emnn», «lpeiid KoHTHHEHTOB», «PenukThl», «HayanbHble CTaguv 3MOPHOHATBEHOTO
pasBUTUSl  T03BOHOUHBIX JKUBOTHBIX», «['OMO/MOTHYHBIE U  aHaJIOTUYHble  OpraHbI»,
«PynumeHTbI», «ATaBU3Mbl», «XpOMOCOMHbIe HaboOpbl ue/ioBeKa W IIMMIIaH3e», «[jlaBHbIE
HarpaBJ/IeHuUs 3BOMIOLUN», «OO0I1Irie 3aKOHOMEPHOCTH 3BOJTIOLIAN».

Ob6opyzoBaHue: KOJIeKIUM, repbapuy, My/sDKM HCKOTAeMbIX OCTaTKOB OPraHM3MOB,
MYJISDKU TOMOJIOTUYHBIX, @HAJOTMUHBIX, PyAWMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HaCeKOMBIX.

Tema 4. IIpoucxoxaeHye U pasBUTHe )XM3HU Ha 3emJie

HayuHble THMOTE3bl TPOUCXOXKIEHUS >KU3HU Ha 3emsie. AOHOreHe3 W TIaHCTIEPMUSI.
[loHayuHble TIpe/iCTaBlIeHHUs O 3apOXKAEHWH >KU3HU (KpealMOHM3M). ['umore3a MOCTOSIHHOTO
CaMO03apO’K/|eHHs )KU3HU U eé onpoBepykeHue onbitamu @. Penu, JI. Cnastanuany, JI. [Tacrepa.
[TpoucxoskaeHue XKU3HH U acTPOOUOJIOTHS.



OCHOBHBIE 3Tanbl HEOPraHWUeCKOU 3BoMOLMK. [11aHeTapHas (reosornyeckas) SBOJTIOLIUS.
Xumyyeckasi BOOLMSA. AOHUOTeHHBIN CHHTe3 OpPraHWUYeCKMX BeIL[eCTB M3 HeOpraHMueCcKHX.
Omeir C. Mwinepa u I'. FOpu. O6pa3oBaHue mosmMMepoB w3 MoHOMepoB. KoatepBaTHast
ruriote3a A. WM. OmnapuHa, TWroTe3a MepBuuHoro OynboHa [Dk. XomjgeliHa, reHeTHUecKas
ruriote3a . Ménnepa. Pubo3umer (T. Uek) u runorte3a «vupa PHK» VY. T'unbepra.
dopmMrpoBaHre MeMOpaH ¥ BO3HUKHOBEHHe TTPOTOKJIETKH.

Wctopus 3emmu u Metofpl eé wu3yuyeHus. Vckomaemble OpraHuyeckue OCTaTKH.
leoxpoHosorust W eé Merofabl. OrTHocuTe/lbHasi W abCO/IIOTHAsi ~ T€OXPOHOJIOTHS.
['eoxpoHONOrMyeckas 1IKana: 30Hbl, 3pbl, TEPUO/IbI, STTOXHU.

HauvanbHble 3Tanbl opraHAyeckou 3Bo/moOLMU. TosiBreHre U 3BOMIOLMS MEPBBIX K/IETOK.
OBomouusi Metabosm3ma. Bo3HUMKHOBeHWe TMepBbiXx 3kKocucTeM. CoOBpeMeHHble MUKPOOHBIE
OUOMIEHKM KakK aHajor I1epBbix Ha 3emse coobiectB. CrtpomaronuThl. [IpokapuoTel U
3YKapHOTBHI.

[MpoucxoxxaeHre 3yKapuoT (cumOuoreHes). ODBOJIOLIMOHHOE TIPOMCXO’KEHe BUPYCOB.
[IpoucxoxpeHre  MHOTOK/JIETOUHBIX  OpPraHu3MOB. BO3HMKHOBeHHWe  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHbIe 3Tarbl 3BOJIIOLMK BBICHIMX pacTeHuid. OCHOBHbIe apomMop(03bl pacTeHHUH.
Beixon pactennii Ha cymy. [losiBneHWe CrnopoBbIX pacTeHHHM M 3aBOeBaHHWE MMM  CYIIW.
CemeHHblIe pacTteHus. [IporcxoxaeHre 1{BeTKOBbIX PaCTeHHUH.

OcHOBHbIE 3Tamnbl 3BOMIOLMU KUBOTHOTO Mupa. OCHOBHble apoMOp(03bl >XUBOTHBIX.
Benzckast payHa. KeMOpuiickuii B3pbIB — MOsIBJieHHe COBPEMEHHBIX TUTIOB. [1epBbie XOpZOBbIe
»KUBOTHBIe. JKH3Hb B Bojle. DBOJIIOL[MS TO3BOHOYHBIX. [IpoucxoxaeHre aMpuOuii U penTUIHiL.
[MpoucxoxaeHre MJIEKOMUTAIONMX W TTHL]. [IpuHIMN KiaoueBoro apomopdo3sa. OcBoeHue
6eCrio3BOHOUHBIMU M TI03BOHOUYHBIMU XKUBOTHBIMH CYIIIH.

Pa3ButHe xv3HM Ha 3emie 110 3paM U ITepUOZ,aM: apxeu, MpoTepo30H, Nane030M, Me3030H,
KaiiHo30M. OOIas XapaKTepuCTWKAa KIMMaTa M TeosIoTHUecKMX TipoieccoB. IlosiBnieHue u
pacLBeT XapaKTepHbIX OpPraHU3MOB. YTJieoOpa3oBaHUe: ero yC/IOBUS U B/MSIHME Ha ra30BbId
cocTaB aTMOC(]ephl.

MaccoBble BbIMUDaHHUSI — 5KOJIOTMYECKHe KPU3WChl Mpouuioro. IlpuuuHel U ciefcTBUs
MacCoOBBIX BbIMUpaHWM. COBpeMeHHbBIM 3KOJOTMUeCKU KpU3ucC, ero ocobeHHocTd. ITpobiema
coxpaHeHHs1 OMopa3Ho0Opa3us Ha 3emiie.

CoBpeMeHHasi cMCTemMa OpraHuyeckoro Mupa. [IpuHLMMBI KaacCU(PUKaALMUM OpPraHr3MOB.
OCHOBHBIE CUCTeMaTHUYeCKHe IPYIIbl OPraHU3MOB.

JeMoHCcTpanuu

[Toptpetsr: ®. Penu, JI. Cnannanyany, JI. [Tacrep, N. . Meunukos, A. . OnapuH, [Ix.
Xonpeiin, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabsuie 1 cxembl: «CxeMa omnbita @. Pegu», «Cxema onbita JI. [TacTepa 1o U3yueHUIO
caM03apoXK/ieHus1 KU3Hu», «Cxema ombita C. Mumepa, I'. FOpu», «3Tarbl HeopraHAueCcKou
sBosIrOLIMN», «['eoxpoHosornyeckas 1ikana», «HauasnbHble 3Tarbl OpraHAYeCKOW SBOJHOLIUNY,
«Cxema o00pa3oBaHMSI 3yKapuOT NyTéM cuMmbuoreHe3a», «CuHcTeMa >XMBOM TIPUPOJBI»,
«CtpoeHne Bupyca», «ApomMop¢o3bl pacTeHuit», «PuHMOOUTHY, «OJHOK/IETOUHbIE
BOZOpPOCIN», «MHOrOK/IeTOouHble BOJOpoCan», «Mxu», «[lanopoTHuku», «['onocemMeHHbIe
pacteHusi», «OpraHbl I1[BeTKOBbIX pacTeHMil», «Cxema pa3BUTHS >KMBOTHOTO MHpa»,
«ApoMopdo3bl KUBOTHBIX», «IIpocTeiiiiiue», «KUIIEUHOTIONOCTHBIE», «IlI0CKHe YepBu»,
«YneHHUCTOHOTHEY, «PBIOBI», «3eMHOBO/JHBIE», «ITpecmbIKaroLmecs», «lItTnup»,
«Mnekonurarouue», «Pa3BuTMe KM3HM B apxeWckod spe», «Pa3BuThe KU3HUM B



MpPOTEPO30MCKOM 3pe», «Pa3BuTue >XM3HM B Male030MCKOW 3pe», «Pa3Buthe >Xu3HM B
Me3030MCKOU 3pe», «Pa3BUTHe >XM3HM B KaWMHO30MCKOM 3pe», «CoBpeMeHHass cucTeMa
OpPraHUvyecKoro Mupa».

Ob6opyzoBaHue: repbapMu pacTeHWHM Ppa3IMUHBIX OT/E/IOB, KOJIJIEKLIMHM HACEeKOMBIX,
B/Ia)KHbIE TIpernapaThl >XUBOTHBIX, PAaKOBHMHBI MOJITFOCKOB, KOJUIEKLIUM WIJIOKOXXUX, CKeJeTbl
MI03BOHOUHBIX JKUBOTHBIX, Uyueja NTWUL] U 3Bepeld, KOJIJIEKLIMA OKaMeHes0CTel, MOJe3HbIX
VICKOIIaeMbIX, MYJISDKA OpPraHUYeCKUX OCTaTKOB OPraHMU3MOB.

BupTtyanbHas JjadoparopHast pabora «MogenupoBaHue onbiToB Mwuinepa—HOpu mo
W3yUeHUI0 aOMOTeHHOT0 CHHTe3a OpPraHUYeCcKUX COeIMHEHHI B TIePBUYHOM aTMocdepe».

JlabopaTtopHasi pabora «lV3yueHWe W OMMCaHWEe WCKOTAEMbIX OCTaTKOB [JPEBHHUX
OpPraHu3MOB».

IlpakTnueckass paGora «V3yueHne 0cOOEHHOCTel CTpOeHMsI paCTeHMH pa3HbIX
OT/IeJIOB».

IlpakTHueckasi pabora «/13yueHre ocoOeHHOCTeN CTPOeHUsI TT03BOHOUHBIX KUBOTHBIX».

Tema 5. IIpoucxoxieHue yeI0BeKa — aHTPOMoOreHe3

Paspgenbl 1 3aauv aHTporiosiorui. MeTozbl aHTPOIIO/IOTUH.

CraHOB/eHVe TIpe/iCTaB/eHHUN O TPOWCXOXKJEHWU uesioBeKa. Penuruo3Hble BO33peHUs.
CoBpeMeHHble Hay4YHble TEOPUM.

CXofCcTBO yesloBeKa C JKMBOTHBIMU. (CucTemaThueckoe II0JI0KEHHe —4YesiOBeKa.
CBuzerenbCTBa CXOJCTBAa UelOBeKa C JKUBOTHBIMMU: CpPaBHUTEIbHO-MOP()OIOrUuecKye,
smbpuonornyeckue, (r3nM0I0ro-6MoOXUMrUUeckre, TioBeJeHuUeckue. OTIMUMs uesoBeKa OT
JKUBOTHBIX. [IpsIMOXOXK/leHHe M KOMILIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3sBuTHe I0JI0BHOTO
MO3ra ¥ BTOPOM CUTHa/IbHOW CUCTEMBI.

IOewkymye cunbl  (pakTopsl) — aHTpororeHe3a:  OMOJIOTHUECKHWe,  COLMAJIbHBEIE.
CooTHoteHre GMOIOTHUeCKUX U COL[AIbHBIX (PAKTOPOB B aHTPOTIOTEHe3e.

OcHOBHBIE CTa[NY aHTporioreHe3a. PaHHMe uesioBeKOOOpa3Hble 00e3bsiHbI (TIPOKOHCYJIBI)
Y paHHME TIOHTUZBI — OOIIHe TPeAKH uesioBeKooOpa3HbIX 00e3bsiH U /Tto/ieid. ABCTPAIOITUTEKN —
JByHOTMe mpeiky aofei. UenoBeK ymesbli, MepBble U3rOTOB/IEHUSI OpyAul Tpyza. YenoBek
TIPSIMOXO/ISAIINIA M TIePBbIN BbIXOJ JitOJiel 3a mpefenbl AQpuky. UenoBek relifienb0eprckuii —
061111 TIpe/IoK HeaH/lepTalbCKOT0 UesioBeKa U uesioBeKka pasymMHoro. UesioBek HeaH/lepTalbCKUM
KaK BUJ, JIFOZeld XOJIOZHOro Kiumara. YesoBek pa3yMHbId COBPEMEHHOrO THMA, JEeHHUCOBCKUU
YeJI0BeK, OCBOEHMe KOHTHHEHTOB 3a rnpefienamMu Adpuku. [laseoreHeTrka v rnaseoreHOMUKa.

OBOMIOLIMST COBPEMEHHOTO uesioBeKa. ECTeCcTBeHHBIN OTOOp B TOMyJISALMSAX 4YesoBeKa.
MyTalMoHHbIH nporecc ¥ nonuMop¢usM. [lonysioHHbIe BOMHEIL, Apeid reHOB, MUrpaLus U
«3¢eKT oCcHOBaTe/Is» B MOMYJISALMSAX COBPEMEHHOT0 uesioBeKa.

UenoBeueckue pachbl. [ToHsTe 0 pace. bosbluve pacel: eBporeoujHast (eBpa3uiickas),
aBCTpasio-HerpouiHasl (9KBaTopuasbHasi), MOHIOJIOWHasl (a3MaTCKo-aMeprKaHCKas). Bpems u
IyTU paccesjieHUss YesjoBeKa 10 IulaHeTe. EAWHCTBO uyesoBeueckux pac. HayuHas
HEeCOCTOATEe/NILHOCTb ~ pacu3Ma. IIpucrioco6neHHOCTh  yesioBeKa K  PasHbIM  YCJIOBUSIM
OKpy’Katolllel cpefibl. BiusiHue reorpadguueckoii cpefibl M fpeliha reHOB Ha MOP(OJIOTHIO U
(13M0I0THIO YesioBeKa.

MeXXaUCIMIUIMHApHBIE  MeTO/Ibl B (u3uueckor (OMO/IOrMUeCKO) aHTPOTIOJIOTHH.
OBOJ/IIOLIMOHHAsl ~ @HTPOMNOJIOTHMSI W [a/le0aHTPOIOJIOTHSl  Ye/l0BeYeCKUX  IMOMYJIALUH.
buocouyaneHele  ucciefioBaHWS — TNIPUPOAbLI  vesoBeKa.  lcciefjoBaHuWe — KO3BOJIHOLIMA
610/I0TUUeCKOT0 U COLIMATIbHOTO B YeJIOBEKe.

JdeMoHCcTpanuu



[Toprpetsr: Y. [Japsus, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabmupr u  cxembl: «MeToAbl aHTPOMOOTHMW», «['OJTOBHOM MO3r YeslOBeKa»,
«YenoBekooOpa3Hble 00e3bsiHb», «CKesleT uesioBeKa W CKejieT IIHMMIIaH3e», «PyauMeHTH u
aTaBU3Mbl», «[IBWKylllMe CU/Ibl aAHTPOIIOreHe3a», «OBOJIIOLMOHHOE [IpeBO  uejloBeKa»,
«ABcTpanonuTek», «HenoBek ymesnblii», «HenoBek MpsMOXOAALUN», «/leHHUCOBCKHN Ye/l0BeK»
«Heanpgepranbupl», «KpomaHbOHLBI», «IIpeaku uesoBeKa», «ITarbl 3BOJIOLMU Ye0BEKa»,
«Pacsl yesnoBeka».

O6opyzoBaHye: My/IsDKM OKaMeHeJIoCTel, TIpeIMeTOB MaTephaabHOU KyJIbTYpPbI MPeKOB
yesioBeKa, penpoAaykimu (¢pororpaduu) KapTuH C MHQPOIOTMUECKUMH U OubieiickuMu
CHO’)KeTaMM TIPOMCXOJKZEHHUs uesioBeka, (hoTorpadu Haxo/ 0K MUCKOMaeMbIX OCTaTKOB UesloBekKa,
CKesleT yeJioBeKa, MOJle/lb ueperia 4yejoBeKa W uepera ILIMMIIaH3e, MOZe/Nb KUCTH YejloBeKa U
KWCTH IIMMI1aH3e, MO/Ie/IM TOpCa MpeJIKOB YesioBeKa.

JlaGopaTtopHasa pabora «/3yueHune o0coOeHHOCTel CTpOeHUsi CKejleTa 4YeJiOBeKa,
CBSI3aHHBIX C NIPSMOXOXKEHUeM».

IIpakTnueckas pabora «/I3yueHre 3KOOTMUECKUX a/lalTallui YesloBeKa».

Tema 6. Okosorua — Hayka O B3aMMOOTHOLIECHUAX OPraHUu3MoOB H
HaIOpPraHU3MeHHbIX CHCTeM C OKpY)KaloleH cpe/oit

3apokzieHre W pa3BUTHe 3KOoi0ruu B Tpyfax A. I'ymbombara, K. @. Pymee, H. A.
CeBeproBa, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3zenbl u 3agaum skosiorud. Cesi3b
5KOJIOTUH C APYTMMH HayKaMH.

Mertoab! 3Kosioruu. [ToseBbie HabmMOAeHUs. DKCIIEPUMEHThI B 9KOJOTUW: TIPUPOJHbIE U
naboparopHble. MoziepoBaHye B 3KOJ0THU. MOHUTOPUHT OKpY)Karolel Cpefibl: JIOKaIbHBIMH,
PervoHaLHBIA 1 T/100a/TbHBIH.

3HaueHWe 35KOJIOTMUYeCKUX 3HAHUM [/Is 4YesloBeKa. JKOJIOTMYeCKOe MHPOBO33peHHe Kak
OCHOBa CBfi3eld uvesjioBevyecTBa C Mpupofsor. dopmupoBaHHe 35KOOTMYECKOM Ky/IbTypbl M
9KOJIOTUYECKON IPaMOTHOCTH HaCeJIeHusl.

JeMoHcTpanumu

[Moptpetsl: A. T'ymbonbar, K. ®. Pynbe, H. A. Cesepiios, J. I'ekkenb, A. Tenciy, B. H.
Cykaués.

Tabsuiel U cxeMbl: «Pa3fienbl 3KOM0ruM», «MeTofbl 3KOI0ruu», «CXxeMa MOHUTOPHHTA
OKpY’Karolllei cpefibi».

JIaGopaTopHas padota «l/3yueHre METOZIOB IKOJIOTHUECKUX UCC/IeIOBAaHUIN».

Tema 7. Opranu3msl U cpejja 00UTaHUA

OKosioruueckrde (akTopbl W 3aKOHOMEPHOCTH uX JeictBus.  Knaccudukaims
JKOJIOTUYeCcKuX  (hakTopoB:  abuoTuueckwe, OWOTHYeCKWe, aHTporioreHHele.  OOmue
3aKOHOMEPHOCTH [IeHCTBUS 3Kosiornyeckux (akropos. [TpaBuno munnmyma (K. Ilnpenrens, FO.
JInbux). ToslepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBbI.

Abuotnueckue ¢akTopsl. CBeT Kak 3Kojoruueckuid dhakrop. JlelicTBre pa3HBIX yUaCTKOB
CO/THEYHOI'O CIIeKTpa Ha OpraHu3Mbl. OKOJIOTMYeCKHWe TPYIIbl pacTeHWH M J>KUBOTHBIX I10
OTHOLLIEHUIO K cBeTy. CurHasbHas posib cBeta. doTonepuogusm.

Temriepatypa Kak >5KOJOrMueckuil ¢axrtop. [eiicTBue TemmepaTypbl Ha OpraHU3MBL.
[ToMKunoTepMHbIe ¥ FTOMOMOTEPMHbIE OPraHU3Mbl. DOBPUTEPMHBIE U CTeHOTePMHbIe OPraHHU3MBl.

BnakHOCTh Kak 3Kosornueckuid ¢akTop. [IpucrnocobseHysi pacTeHui K TOAep>KaHHIO
BogHOTrO Oananca. Knaccudukaiysi pacTeHWid TI0 OTHOLIEHHIO K Boje. IlpucriocobieHus
JKUBOTHBIX K U3MEHEHUIO BOJJHOTO peXXuma.



Cpenpl oOMTaHWS OpPraHW3MOB: BOJHAasl, Ha3eMHO-BO3ZYyILHasl, TIOUBEHHas, I1yOMHHAas
TIOATIOUBEHHAsl, BHYTPHOpPraHHW3MeHHasi. PU3MKO-XUMHUecKre OCOOEHHOCTH cpes; OOHTaHUS
opraHu3MoB. [IpucriocobeHust OpraHU3MOB K >KU3HH B Pa3HBIX CpeJiax.

Buonornyeckue putMbl. BHelHue ¥ BHyTpeHHHe pUTMbL. CyTOUHBIE U TOAWYHBIE PUTMBI.
[Tpucrocob1eHHOCT OPraHU3MOB K Ce30HHBIM U3MeHeHUsIM YCJIOBUM JKU3HMU.

JKusnenHble (opmbl opraHu3MoB. [ToHsiTHe O KHU3HeHHOW (opme. JKu3HeHHbIe (HOPMBbI
pacTeHuil: [iepeBbs, KyCTapHUKH, KYCTapHHYKH, MHOTOJIETHHUE TpPaBbl, OJHOJTETHHWE TPaBhl.
JKusHeHHble (OPMBI JKMBOTHBIX: THAPOOMOHTHI, T'e0OWMOHTHI, a3poOHOHTHL. OcobeHHOCTH
cTpoeHust ¥ 00pa3a >KU3HH.

Buotnueckrie  ¢akTopel. Buabl  OMOTHUECKMX  B3aMMOEMCTBUM:  KOHKYDPEHLV,
XUIITHAYeCTBO, CUMOM03 U ero ¢opmbl. [lapa3utusm, Kooreparus, MyTyaiu3M, KOMMEHCAT3M
(kBapTUpaHTCTBO, HaxyieOHWUecTBO). HeTpoduueckue  B3auMoJelcTBUs  (TOMUYECKUe,
dopurueckue, dabpuueckre). 3HaueHHe OMOTHUYECKMX B3aWMOEWCTBUN [/ CyIleCTBOBaHUS
OpraHv3MoB B cpejie o6utaHust. [IpUHIMIT KOHKYPEHTHOT'O UCK/TFOUeHHS.

JdeMoHCcTpanumn

Tabmuipl U cxembl: «IKomorndeckre (GakTopbl», «CBETOBOM CIEKTP», «DKOJIOTHUECKHe
TPYIITbI )KUBOTHBIX 110 OTHOILIEHUIO K CBETY», «TeIIOKPOBHbIE KUBOTHBIE», «X0J/I0/JHOKPOBHbIE
JKUBOTHBIe», «®DH3M0I0TYeCKre afjalTaljid >KUBOTHbIX», «Cpesibl 0OWTaHHS OpPraHU3MOBY,
«buonoruueckre putMbl», «’KusHeHHble (pOpMBI pacTeHuit», «Kr3HeHHbIe (HOPMbI KUBOTHBIX»,
«3JKocHCTeMa IUPOKOMCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOTO jeca», «Llemu muraHus»,
«XUIHNYeCcTBO», «Ilapa3sutusm», « KoHKypeHLUs», «CumM6103», « KoMMeHcanu3m».

OO6opynoBaHue: repbapyUu pacTeHHW U >KUBOTHBIX, TIPUCIIOCOOTEHHBIX K BIIUSHUIO
pa3IMuHbIX  KOJOTHYeCcKuX (akTopoB, repbapuu  CBeTOMOOMBBIX, TEHeMIOOMBBIX U
TEHeBbIHOC/IMBLIX PacTeHWid, CBeTOI00MBBIE, TeHemOOMBblE W TEeHEBBIHOC/IMBbIE KOMHATHBIE
pacTeHusi, repbapMu ¥ KOJIIEKUMH TeTUIONIOOMBBIX, 3WMOCTOMKHMX, MOPO30YCTONUMBBIX
pacTeHuii, uydyesla TTWL W 3Bepel, repbapyy pacTeHWl, OTHOCSIIUXCS K THUrpoduram,
Kcepodurtam, Me30(huTaM, KOMHATHbIe DAaCTeHUsl JaHHBIX TPYIM, KOJIIEKLUH >KUBOTHBIX,
obuTarolX B pa3HbIX cpefiax, repbapyuy U KOJ/UIEKLMU pacTeHUM M KMBOTHBIX, 00/1a/Iarolrx
yepTamMyd TIPUCTIOCOOTIEHHOCTH K Ce30HHBbIM M3MEHEHHUSIM YC/IOBUM JKU3HHW, Trepbapuu u
KOJUIEKL[UM pacTeHUH W >KUBOTHBIX DPAa3/IMUHbIX >KM3HEHHBIX (OPM, KOJUIEKL[UM >KUBOTHBIX,
yUacTBYIOLMX B Pa3/IMUHbIX OMOTHYECKHX B3aUMOJIeHCTBUSIX.

JIaGopaTopHas padoTa «BbisiB/ieHHe TpUCIiocobieHnid OpraHu3MOB K BJTUSTHUIO CBETa».

JlaGopaTopHasa pabora «BbisiBeHHe TIPUCTOCOOTEHUN OPraHU3MOB K  B/IMSTHUIO
TeMITepaTypbI».

JlabopaTopHass paGora «AHaTOMHUYecKre OCOOEHHOCTH pacTeHWd W3 pa3HbIX MeCT
obuTaHus».

Tema 8. Jko/10rus BUJA0B M NOMY/IALMI

OKOJIoThyecKre XapaKTepUCTHUKU Moy suyu. Ilomynsius kKak 6uosioruueckas cucrema.
Poib HEOAHOPOJHOCTH Cpefibl, (U3NUeCKHUX OaphepoB M 0coOeHHOCTel OWOJIOTHH BUJOB B
(OopMHPOBAHMH NTPOCTPAHCTBEHHOM CTPYKTYPBbI MOy IS, OCHOBHBIE 1T0Ka3aTeNy oMy ISL{HN:
YHC/IEHHOCTh, TJIOTHOCTh, BO3PacCTHasi U TIOJIOBasi CTPYKTYPA, POXKAAaeMOCThb, NPUPOCT, TEMII
pocTa, CMePTHOCTb, MUT ALY

OKoJioruueckasi CTpyKTypa mnomyssguu. OLeHKa UMC/IeHHOCTH TMOony/suyy. JuHamuka
TIOTTY/ISILUM U e€ pery/sityst. BuoThueckuil moteHLMan nony/asuuu. MogenvpoBaHue AUHaAMUKU
Nony/siiyi. KpuBble pOCTa UMCAEHHOCTH TONy/suud. KpuBble BbDKMBaHUS. Perysius



YKMC/IEHHOCTH TIOMYJ/ISILUIA: PO/b  (PAaKTOPOB, 3aBUCSIIMX U He 3aBUCAIIUMX OT TJIOTHOCTH.
JKOJIoTUYeCKUe cTpaTeruu BUzoB (r- u K-ctparerun).

[TouaTHe 06 53KO/IOTHUECKOW HMIle BUAA. MectoobutaHue. MHOTOMepHasl MOJeb
sKkonornyeckor Humm k.M. XatumHcoHa. Pa3mepsl skosorudyeckoit HUIM. [loTeHUManbHas U
peasi30BaHHasl HUILIY.

Buj kak cuctema monynsuuid. Apeanbl BUAOB. BUAbl M MX )KU3HEHHble CTpaTeruu.
OKOJIOTHUYeCKHe SKBHBAJIeHTHI.

3aKOHOMEpPHOCTH TIOBeJleHWsT W MUrpalvi >KUBOTHBIX. bHosornueckre wWHBa3umu
Yy’>KepOJHBIX BUIOB.

JeMoHCcTpanuu

IToptper: k. Y. XaTunHCOH.

TabUILIBI U CXeMbI: « DKOJIOTHUECKHEe XapaKTePUCTUKU TIOMy/ISIUW», «[IpocTpaHCTBeHHAast
CTPYKTypa TOMyJisiLuh», «Bo3pacTHble THMpamMuZbl MoOnyasiquu», «CKOpPOCTb 3aceneHus
TOBEPXHOCTH 3eM/IM pa3/MyHbIMU OpraHusMaMu», «Mojenb 3Kojoruueckod Humm k. U.
XaTunHCOHa».

O6opyaoBaHue: repbapuy pacTeHU, KOJUTEKLIUN )KUBOTHBIX.

JIaGoparTopHas padota «IIprcnocobeHus: ceMsiH paCTeHU K PacCeIeHUIO».

Tema 9. DK0,/10rus CO00IECTB. DKO/T0rHUYECKHe CHCTeMBbI.

CoobijectBa opraHu3moB. buorieHo3 u ero cTpykrypa. CBs3M MeXJy OpraHu3MaMu B
GuorjeHo3e.

OKocucteMa Kak OTKpbiTasi cucremMa (A. k. TeHcimm). ®PyHKIMOHaIbHBIE OJIOKH
OpPraHM3MOB B 3KOCHCTeMe: MPOAYLEHTbl, KOHCYMEHThI, peAyLeHThl. Tpoduueckre ypOBHH.
Tpoduueckue e u cetu. Abuotryeckre 6710KM 3KocucTeM. [T0UBBI U WU/l B 3KOCHCTEMAX.
KpyroBopor BelecTB ¥ MOTOK 3HEPTUU B SKOCUCTEME.

OCHOBHBIe TIOKa3aTean 5K0CUCTeMbl. bruomacca v npoAyKuusa. DKOI0ruyeckrie MupaMu/ibl
yuices1, 6MOMacChl U SHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmpoliku. Daykmyayuu. HarpaBieHHbIe
3aKOHOMepHbIe CMeHbl COOOIeCTB — CyKIeCCHH. [lepBUUHbIe U BTOPUUYHBLIE CYKIIECCUM U UX
MIPUUMHBLL.  AHTpPOTIOTeHHBbIe  BO3ZIEMCTBUS Ha Cykijeccud. KiumakcHoe — cooOiIriecTBo.
bropasHoobpa3sue U ToJTHOTa KPYTrOBOPOTa Bell[eCTB — OCHOBA YCTOWUYHMBOCTU COODIIECTB.

[TpuposHbIe 3KOCHUCTEMBI. JKOCUCMeMbl 03ép U peK. DKocucmembl mopell U OKeaHos.
DKocucmembl MyHOp, 1ecos, cmenetll, NyCMblIHb.

AHTpOMOreHHble  3KOCUCTeMbI. ArposkocucTeMa. ArpoueHo3. Pasmuuusa wmexay
AaHTPOIOTeHHBbIMU U MPUPOJHBIMU 5KOCUCTEMAaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTBI Ypbo3kocucteM. I'opojickas duiopa u dayHa.
CuHaHTpomnuM3aLMsi TropoAckor (ayHbel. buonormyeckoe U X035CTBEHHOE 3HaueHHe
arpo3KocUcTeM 1 ypbosKoCUCTeM.

3aKOHOMEpPHOCTH  (POPMHPOBaHUSI ~ OCHOBHBIX  B3aUMOJEMCTBUN  OpPraHU3MOB B
sKocucTteMax. Poab kackadHozo 3¢gekma u 8udos-3dugukamopos (Kawouesblx 6u008) 8
¢yHKkyuoHuposaHuu skocucmem. IlepeHOC 3HEpPrUM U BeLIECTB MeXAYy CMeXHbIMHU
5KOCUCTEMaMH. Y CTOWUMBOCTb OPraHU3MOB, TONY/SIUMA M 3KOCUCTEM B  YCJIOBHUSX
€CTeCTBEeHHBIX U aHTPOMOTe€HHbIX BO3JEUCTBUM.

MexaHusmbl  8030elicmeusi  3a2psi3HeHUll paA3Hblx Muno8 Ha Cybop2aHu3MeHHOM,
Op2aHU3MEHHOM, NONYASAYUOHHOM U 35KOCUCMEMHOM YPOBHSX, OCHO8bl 3K0/02UYeCKO20
HOPpMUpPOBAHUSI AHMPONO2eHHO20 6030elicmeusi. MeToAONOrUsT MOHUTOPDUHIA eCTeCTBEHHBIX U
AHTPOIIOTeHHbIX SKOCUCTEM.



JleMoHCTpanuu

IToptper: A. [bx. TeHncu.

Tabmumiiel U cxembl: «CTpyKTypa OHolIeHO03a», «DKOCHCTEMA IITMPOKOIMCTBEHHOTO Jiecay,
«JKOocHCTeMa XBOMHOro Jjeca», «®yHKIMOHa/bHble TPYMIbl OPraHM3MOB B 3KOCUCTEME»,
«KpyroBopoT BeljecTB B 3KocucTeme», «llermu mwmraHus (macTOMWIHAs, [AeTPUTHas)»,
«3JKojoruyeckasi mupaMu/ia uncenn», «KoJoruueckasi mipamuia 6uoMacchl», «DKoaoruueckast
nipaMuga sHeprum», «O6pa3oBanue Oosiota», «IlepBuuHasi Cykijeccusi», «BoccraHoB/ieHHe
Jleca Tocjie Toxapa», «JKOCHCTema o03epa», «ArpoLeHo3», «KpyroBopoT BeljecTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypbo3KocucTem».

Ob6opyzoBaHue: repbapuy pacTeHWH, KOJUIEKL[MM HACEKOMBIX, Uyuesia MTHUL] U 3Bepei,
repbapuM KyJIbTYPHBIX U IMKOPACTYIIMX paCTeHUH, aKBapUyM KakK MOZe/ b IKOCUCTEMBI.

IIpakTHueckas padora «/I3yueHue u onurcaHue ypO0IKOCHCTEMBI».

JIaGopaTopHas pabora «VI3yueHre pa3HO0Opa3usi MeJIKUX TIOYBEHHBIX UIeHUCTOHOTUX B
PasHbIX 3KOCUCTEMax».

IKCKypcusi «IJKCKYpCUsi B TUMTMYHBIA OuoreorieHo3 (B AyOpaBy, Oepe3Hsik, elbHUK, Ha
CYXOZO/TbHBIN UM TIOWMEHHBIH JIyT, 03epo, 60J10TO)».

IKCKypcHs «DKCKYPCUsl B arpO3KOCUCTeMYy (Ha ToJie WK B TeTUVIMYHOE X03SIMCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obiiernaHerapHasi 060/104ka 3eM/H, T7ie CYIIeCTBYeT WM CyIeCTBOBasa
»KU3Hb. Pa3BuTHe npescTaBieHuit o 6uocdepe B Tpyzax O. 3tocca. Yuenue B. V. BepHazickoro o
buocdepe. Obsactu 6uocdepsl 1 eé coctas. JKrBoe BelljecTBO Orochepsl U ero GyHKLWH.

3aKOHOMEPHOCTH CylijecTBOBaHUS Ouochepbl. OcobeHHOCTH OMoChephl Kak TiobanbHOM
JKocHcTeMbl. [IuHamMuueckoe paBHOBecre B  Ouocdepe. KpyroBopoTbl BeleCcTB W
OroreoxumHuuecKre IUK/IbI (Yraeposa, a3ota). PUTMUYHOCTE siBjieHui B 6rocdepe.

3oHanbHOCTE 6Hocdepsl. [ToHsTHe 0 6romMe. OCHOBHBIE OMOMBI CYIIW: TYH/pPA, XBOWHbBIE
Jleca, CMellaHHble Y IIMPOKOJIMCTBEHHBIE Jleca, CTely, CaBaHHbI, IyCTbIHU, TPONMUECKHe Jieca,
BBICOKOTOPBsi. K/iMMaT, pacTuTe/ibHbIN 1 )KUBOTHBIN MUDP OMOMOB CYIIIH.

Ctpykrypa M (QYyHKLUSI JKUBBIX CHUCTeM, OLleHKa KX pPecypCcHOro I[OTeHLMasa |
6rocdepHbIX QYHKIHHA.

JdeMoHCcTpanuu

[Toptpetsi: B. . BepHaackuid, 3. 3tocc.

Tabmuipr u cxembr: «I'eoctepbl 3emn», «KpyroBopoT a3orta B npupoje», «KpyroBopor
yrjepoza B npupoge», «KpyroBopor kuciopoza B npupoze», «KpyroBopor Bozbl B IPUPOJE»,
«OcHOBHble OHOMBI cyum», «KnumaTudyeckue riosica 3emiand», «TyHpapa», «Taiira»,
«CmemmiaHHbId  Jiec», «llIupokonucTBeHHbIM Jiec», «Ctenb», «CaBaHHa», «IlyCTbiHS»,
«Tpornuyeckuii 1ec».

Ob6opynoBaHue: repbapuy pacTeHUi pa3HbIX OMOMOB, KOJ/UIEKLIUU )KUBOTHBIX.

Tema 11. YenoBek u okpyxarmiiasi cpea

OKoJ/loTHUecKre KpU3UChl W WX TpUUMHBL Bo3jelicTBue denoBeka Ha Ouocdepy.
3arpssHeHWe BO3AYyLIHOW cpefpl. OxpaHa BO3Ayxa. 3arpssHeHue BOAHOM cpefbl. OxpaHa
BOZIHBIX pecypcoB. Pa3pyieHye noussl. OXpaHa IOUBEHHBIX PeCypCOB. VI3MeHeHue KinMara.

AHTpOmNOreHHOe BO3/J€MCTBHE Ha PpACTUTE/NbHbIM U JKUBOTHbIM MUp. OxpaHa
pacTUTeNbHOIO Y )XUBOTHOrO MHpa. OCHOBHbBIE NPUHLIUIIBI OXPaHbl PUPOALI. KpacHble KHUTH.
Oco60 oxpansiemble TipupofHbie Tepputopuu (OOIIT). BoraHuueckue cafibl U 300/I0THYECKHE
rapKwu.



OCHOBHBIE TIPUHIIMITBI YCTOWUMBOTO Pa3BUTHSI Ye/lOBeUeCTBA W MPUPO/bI. PaijnoHanbHOe
TIPUPO/ZIOTIO/Ib30BaHUE W COXpaHeHWe Ouosioruueckoro pasHooOpasus 3emmm.  OO6rme
3aKOHOMEPHOCTH TJI00a/IbHBIX KOJI0THYeCKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
Y €r0 BepOsITHbIE TIOC/IeICTBUS.

Pa3BuTHe MeTOJJOB MOHUTOPWHra pAa3BUTHSI OMACHBIX TEXHOTEHHBIX IPOIECCOB.
CucmemHble uccinedoeaHusi nepexoda K pecypcocbepezaiowjeli U KOHKYPEHMOCNOCOOHOL
3Hepeemuke. Buonoeuueckoe pasHoobpasue u buopecypcbl. HayuoHaabHble UH(OPMAYUOHHbIE
cucmembl, obecneyugarowjue oocmyn K UHGPOpMayuu NO COCMOSHUKO OmMOeAbHbIX U008 U
skocucmem. OCHO8bI 3Kopeabuaumayuu skocucmem u cnocobos 6opbbbl ¢ buoNo8peHcoeHUsIMU.
PexkoHcmpykyust MOPCKUX U Ha3eMHbIX SKOCUCTEM.

JeMoHcTpanumu

Tabmunpl U cxeMbl: «3arpsisHeHHe aTMOC(epbl», «3arps3HeHHe TUAPOCQepbI»,
«3arpsisHeHue TOuBbl», «[lapHUMKOBBIA 3hdekT», «Ocob0 oxpaHseMble TPUPOAHBIE
TeppuTOpuUn», «MOoZeM yrpaB/sieMOro MUPa».

OGopyznoBanue: (ororpaguy OXpaHsIEMbIX PpacTeHHH W JKUBOTHBIX KpacHOM KHHWrH
Poccuiickon ®@epepanm, KpacHoM KHUTH pervoHa.



IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA ITPOI'PAMMBI 110 BUOJIOI'A
HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUA

JINHHOCTHBIE PE3YJ/IbTATDBI

®I'OC COO ycraHapimvMBaeT TpebOBaHUS K Ppe3y/jbTaTaM OCBOEHHS O00yJarOIUMUCS
niporpaMm cpefiHero obiriero 06pa3oBaHus: IMYHOCTHBIE, MeTallpeZMeTHbIe U IpeIMeTHbIE.

B CTpyKType JIMUYHOCTHBIX pe3yJ/IbTaTOB OCBOEHUS MPOrpaMMbl 10 OMOJIOTUU BBIJe/IeHbI
C/lefiyrolie  COCTABJISIIOIIME:  OCO3HaHWe  OOyuaroIUMHUCS  POCCHUHCKOW  TPakIaHCKOH
WJIeHTUYHOCTM — TOTOBHOCTH K CaMOPa3BUTHUIO, CaMOCTOSTEIbHOCTM M CaMOOIIpeZiesIeHuIO,
Haauyue momueayuu K oOyueHWIO OWOJIOTHHM, Ue/neHanpaeneHHoe pasgumue BHYTPEHHHX
ybexx/ieH!id IMUHOCTH Ha OCHOBE K/IHOUEBBIX LEHHOCTe W MCTOPUUeCKUX TPaJWLMI pa3BUTHS
610/IOTUUeCKOT0 3HAHUs, 20MOBHOCMb U CnocobHOCMb 00YyUaroIIMXCs PYKOBOJCTBOBAThbCS B
CBOEl  [IeITeJIbHOCTA  L|eHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMH, TMPUCYLIUMH  CUCTEMe
Ouosiornueckoro  oOpa3oBaHWs, Ha/Auyue NPABOCO3HAHUSI  SKOJIOTUYECKOW  KYJbTYPBHI,
cnocobHocmu cmasums 1€ ¥ CTPOUTH JKU3HEHHbIe TI/IaHbI.

JIMUHOCTHBIE Pe3y/bTaThl OCBOEHHS MPOTPaMMbI 110 OHMOJIOTHUM TOCTUTAIOTCS B €JUHCTBE
yueOHOW U BOCIUTATebHOU /IeATeTbHOCTH B COOTBETCTBUM C TPAJMLIMOHHBIMH POCCHHACKUMHU
COLIMOKYJIbTYPHBIMUA, UCTOPUUYECKMMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, NIPUHATBIMUA B
ofIlecTBe MpaBWIaMM M HOpDMaMH TIOBeJleHHsI W CMOCOOCTBYIOT TpoLieccaM CaMOIIO3HaHus,
CaMOBOCITUTaHUSI M CaMOpa3BUTHsI, Pa3BUTHsI BHYTPEHHel MO3ULIMK JIMYHOCTH, MaTPpUOTH3Ma U
yBa)KeHUs K 3aKOHY U TPaBOMOPS/IKY, Ye/JOBEKY TpyJa M CTaplLIeMy IOKOJIeHHIO, B3aUMHOIO
yBa)KeHUs, Oepe)XHOr0  OTHOIIEHWUS] K  KyJAbTYDHOMY  HacleJui0 W  TPaJULUsM
MHOTr'OHALIMOHA/IBHOr0 Hapoga Poccuiickon @efeparnyy, NpyUpoje U OKpysKaroleu cpefie.

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHUST YUeOHOTo mpeiMeTa «BHOJOTHsI» IO/DKHBI OTPaXkaTh
TOTOBHOCTb U CMOCOOHOCTh 00YYarOIMXCs PYKOBOZACTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEM
MO3ULMeN JIMYHOCTH, CUCTEMOM LIeHHOCTHBIX OpHEeHTalui, ITO3UTUBHBIX BHYTPEHHMUX
yOexxeHuid, COOTBETCTBYHOLMX TPAaJULIMOHHBIM LIEHHOCTSIM DOCCHIMCKOTO  0O1ijecTBa,
pacilvpeHye >XU3HEHHOTO OIbITa W OMbITa JedTe/bHOCTH B TpoLiecce peaau3aliid OCHOBHBIX
HarpaB/ieHUI BOCIIUTATEebHOM /1eATe/TbHOCTH, B TOM YKCJ/IE B UaCTH:

1) rpakAaHCKOr0 BOCITUTAHUSA:

CcOPMHUPOBAHHOCTh ~ I'PAKAAHCKOW TO3ULMM  OOyuaroinerocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 YjileHa POCCUMCKOr0 00IIeCTRBa;

OCO3HaHWe CBOMX KOHCTUTYLIMOHHBIX TIPaB M 00s3aHHOCTeH, yBaKeHHe 3aKoHa W
TIPaBOIOPSJKa;

TOTOBHOCTb K COBMECTHOM TBOPUECKOU JiesITe/TbHOCTH MPU CO3/,aHKMU YUueOHBIX TIPOEKTOB,
pellieHUH yueOHBIX U TT03HABATe/bHBIX 3a/lay, BBITIOJTHEHUM OMOIOTMUeCcKUX IKCTIepUMEHTOB;

CIIOCOOHOCThL ~ OTIpe/ieNiATh  COOCTBEHHYHO TIO3ULIMIO 110 OTHOIIEHWI0 K  SIBJIEHUSIM
COBPEeMEeHHOMU XKU3HU U OOBSICHSITH eé;

yMeHHWe yuUWThIBaTb B  CBOUX [IeHCTBUSX HeOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMO/IENCTBUS JTIO/IeN C pa3HbIMU YOeXKIeHUsIMH, Ky/IbTyPHBIMHU LIEHHOCTSIMU U COIATbHBIM
TI0JIO’KEHVEM;

TOTOBHOCTb K COTPY/HUUYECTBY B TMPOL[eCCE€ COBMECTHOTO BBITIONIHEHUS YyueOHBIX,
MO3HABaTe/JbHbIX M MCC/Ie[0BaTe/NbCKUX 3a/lay, YBaKWUTEJbHOIO OTHOLIEHWSI K MHEHUIO
OTIIIOHEHTOB TIPU 00CY K/I€HUH CITIOPHBIX BOIIPOCOB OUOJIOTUYECKOT0 COZlep>KaHus;

TOTOBHOCTb K T'YMaHHWTapHOMN U BOJIOHTEPCKOU J1esiTe/IbHOCTH;



2) IaTpMOTHYECKOTO BOCIIMTAHMSA:

chopMHPOBAHHOCTh POCCUMCKOM TPaXkIaHCKOW UAEHTUYHOCTH, AaTPUOTHU3Ma, YBaXKEHUS K
CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTHM Iepes PoanWHOM, rOpAOCTH 3a CBOM Kpaid, CBOIO
PopvHy, CBOM S13bIK M KyJIbTYPY, ITPOLLJIOe M HACTOSIIIlee MHOTOHALIMOHAIBHOT0 Hapoza Poccuy;

L[eHHOCTHOe OTHOIIleHWe K TPUPOAHOMY HacAe[Ul0 UM TMaMSITHUKaM TPUPO/BI,
JOCTKeHUsiM Poccru B HaykKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSIX, TPY/IE;

CIOCOOHOCTh  OIIEHMBATh BKJIAJ, POCCHUMCKUX YYEHBIX B CTaHOBJEHHWE U pa3BUTHE
Ouosioruy, TIOHUMaHUS 3HaueHUst OMOIOTUY B TIO3HAHWM 3aKOHOB MPHUPO/IBI, B )KU3HU YeJioBeKa 1
COBpPeMeHHOr0 00I11ecTBa;

usieiiHast yOe)X1éHHOCTb, TOTOBHOCTH K C/TY>KeHHIO U 3amute OTeyecTBa, OTBETCTBEHHOCTh
3a ero cys0y;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHMe IyXOBHBIX L|eHHOCTeN POCCUICKOr0 Hapo/a;

c(hOpMHPOBaHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBeJeHMUS;

CIIOCOOHOCTH OLIEHWBATh CUTYALIMIO U TPUHUMAaTh OCO3HAHHBIE peIleHusi, OPUEHTUPYSICh
Ha MOpa/lbHO-HPaBCTBEHHbIE HOPMBbI U LIEeHHOCTH;

0CO3HaHWeE JIMYHOTO BKJ/IaJja B IOCTPOEHHUE YCTOMUUBOTO OYAYIIero;

OTBETCTBEHHOE OTHOIIEHWe K CBOWM pOJUTE/SIM, CO3/laHHI0 CeMbUM Ha OCHOBe
OCO3HAHHOTO TIPUHSITUSI LIEHHOCTe CeMeMHOM >KU3HU B COOTBETCTBUHU C TPaJULMsSMU HapOJO0B
Poccuy;

4) 3cTeTHYECKOro BOCIIMTAaHUA:

3CTeTUUeCKOe OTHOIIeHWe K MUY, BK/IIOuUasi 3CTeTUKY ObITa, HAyUHOTO U TeXHUUYECKOTO
TBOpPYECTBA, CIIOPTa, TPY/a, 00I[eCTBeHHBIX OTHOIIIeHUH;

MOHWMaHKe 5MOLIMOHA/ILHOTO BO3ZeMCTBUS )KUBOU MPUPO/bI U €€ LIeHHOCTH;

TOTOBHOCTb K CaMOBBIDaXXEHWIO B pa3HbIX BUZAX MCKYCCTBA, CTpPeMJieHUe TPOsB/SATh
KauecTBa TBOPYECKOW JIMUHOCTH;

5) ¢usuueckoro BocnuTaHus, (GopMHPOBaHHA  KYJLTYPbI  3/J0POBbSI U
3MOLIMOHA/ILHOTO 0/1arono/Iy4us:

TIOHMMaHKe U peasiu3alusi 3/10poBoro u Ge3oracHoro obpasa KU3HU (370pOBOe TMUTaHKe,
cobsitofileHre TUTHeHUUeCKUX TMPaBU/I U HOPM, COaaHCUPOBAHHBIN DEXXUM 3aHSITUNA U OT/bIXa,
peryasipHasi (u3nueckass aKTUBHOCTh), Oepe)KHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIeHUsI K COOCTBEHHOMY (hM3UUeCKOMY U TICUXUUYeCKOMY 3/[0POBBIO;

TOHMMaHWe IIeHHOCTW TIpaBW/I WHAWBUAYAJIbHOTO W KOJUIEKTUBHOTO 0e30racHOro
TIOBEJ/IeHNs] B CUTYaLIMsX, YTPOXKAIOLMX 3/J0POBBIO U )KU3HU JIIO/IEeN;

OCO3HAHWE TIOCTEJCTBUMA W HENPUSTUS BPEIHBIX TMPUBBIYEK (yMOTpeO/IeHHs aKoroJis,
HapKOTHKOB, KypeHus);

6) TPyA0BOro BOCIIUTAHUSA:

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

TOTOBHOCTb K aKTUBHOMU JleTe/TbHOCTH TeXHOJIOTMUECKOUW U COLIMA/IbHOM HarpaBleHHOCTH,
CMOCOOHOCTh ~ MHUI[UMPOBATh, TUIAHUPOBATH W CAMOCTOSITEJTBHO — BBITIOJIHATH — TaKyHO
J1esiITeJIbHOCTb;

VHTepeC K pa3/iuuHbM cepaMm npodeccuoHaNbHOW [iesiTeJIbHOCTH, YMeHHWe COBepllaTh
OCO3HaHHBIM BBIOODP OyAyILel mpodeccuu U pean30BbIBaTh COOCTBEHHbIE KI3HEHHbIE T/TaHbl;

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHMI0 M CaMOOOpa30BaHMIO Ha MPOTSKEHUH BCEH
JKU3HU;

7) 3K0/10rU4eCKOro BOCIIUTAHUS:



5KOJIOTUYECKH 1{e/iecoo0pa3Hoe OTHOLIEeHre K TPUpo/ie KaK MCTOUHHKY JKHU3HU Ha 3emiie,
OCHOBe e€ CyIL[eCTBOBaHNS;

TIOBBIIIIEHHE YPOBHSI 3KOJIOTMUECKOW KyJIbTYPhI: TIPUOOpeTeHHe OmbITa IJIAHUPOBAHUS
MOCTYIIKOB M OL€EHKW UX BO3MOXKHBIX MOC/eCTBUM /IJI1 OKPY>KatoIllel CpeJibl;

0CO3HaHHUe T7100a/TbHOT0 XapaKTepa 9K0JI0rnyeckux rmpobsieM U MmyTeil UX pelleHus;

Cr10COOHOCTh WCIO0/Ib30BaTh MpHoOpeTaemMble NMpY U3yYeHUM OMOJIOTMU 3HAHUSI U yMEHUS
npy pelileHUH TIpo0sieM, CBsI3aHHBIX C palMOHANBHBIM TPHPO/OINO0/b30BaHMEM (COOsO/ieH e
IpaBU/I TOBeJileHUs] B TNPHUPOJie, HalpaB/eHHBIX Ha COXpaHeHUEe paBHOBECHs] B SKOCUCTeMax,
OXpaHy BUJIOB, 3KOCHCTeM, Orocdepsl);

aKTUBHOE HeNpusATHe [eMCTBUM, NPUHOCAIIMX Bpes OKpYXKarolled INPUPOAHON cpefe,
yMeHHe TIPOTHO3UPOBATh HeOJaronpusTHbIe SKOJIOTHUeCKUe TOC/IeICTBUS MpeATNPUHUMAeMbIX
JleMICTBUI U Npe/IoTBpAaLLaTh UX;

HaJluue pa3BUTOrO 5KOJIOTUYECKOTO MBbIIIEHUS, SKOJOTMYEeCKOM Ky/bTYpbl, OIbITa
[leITe/IbHOCTU  3KOJIOTMYEeCKOM  HalpaB/IeHHOCTH, YMeHHsl pPYKOBOJCTBOBAaTbCSI MMU B
NI03HaBaTe/JbHOW, KOMMYHMKAaTMBHOM M COLIMA/bHOM TpakTHKe, FOTOBHOCTHM K Yy4YaCTUIO B
NIPaKTUYeCKOH [lesiTe/IbHOCTH 3K0JI0TMYeCcKOl HarpaB/eHHOCTH;

8) 1leHHOCTH HAyYHOr'0 MO3HAHMSA:

C()OPMHUPOBAHHOCTb MHUPOBO33PEHUs, COOTBETCTBYIOLEr0 COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIIeCTBeHHOW TMPAaKTHUKH, OCHOBAHHOTO Ha [Juajore KyJbTyp,
CrOCOOCTBYIOIIEr0 0CO3HAHUIO CBOET0 MeCTa B TIOJIMKY/IbTYPHOM MHDE;

COBepIIeHCTBOBaHMe S13bIKOBOU U UMTATe/bCKOM KY/IbTYPhI Kak Cpe/iCTBa B3auMO/|eHCTBUS
MeXX[y JF0/IbMU U [T03HaHUSI MUPa;

MOHMMaHWe criefuUKy OMOMOrMM Kak HayKH, OCO3HaHUs eé poau B (OpPMHPOBaHHU
paL[IOHAIbHOTO HAYUYHOTO MBIIIJIEHHS], CO3[,AaHMH 1]eJIOCTHOTO TIpe/iCTaB/eHus1 00 OKpysKarolem
MHpe KaK O eJWHCTBe TIPHUPOJbl, ue/ioBeKa U 00L[ecTBa, B TI03HAHWUM TPUPOJAHBIX
3aKOHOMEPHOCTeH 1 pellieHn podsieM CoXpaHeHus! TPUPOAHOTO PaBHOBECHS;

yOeXIEHHOCTb B 3HAUMMOCTH OMOJIOTHM /ISl COBPEMEHHOW LMBUIM3alMU: obecrieueHust
HOBOT'O YDOBHSI pa3BUTHUsI MeJMLIMHBI, CO3/jaHhe TepCreKTUBHbIX OMOTEeXHOIOTUM, CIIOCOOHBIX
pelaTb pecypcHbie Tpo0ieMbl pa3BUTHSI Ue/IoBeuecTBa, MOMCKa MyTel BbIXo/a U3 r100aabHbIX
9K0JI0rnyecKux rpobsemM u obecrieueHus nepexozia K yCTOMUMBOMY pPa3sBUTHIO, paljiOHaTbHOMY
VICTI0/TIb30BaHUIO NIPUPO/IHBIX PeCYypPCOB ¥ (POPMHUPOBaHUIO HOBBIX CTaHZAPTOB XKU3HU;

3aMHTePeCOBAaHHOCTh B TIOy4YeHUH OMO/IOTMUeCcKUX 3HAHUM B LIe/sIX MOBBIMIEHUs 001meit
KY/bTYpbl, €CTeCTBEHHO-HAayYHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKLMOHA/JIbHOU
rPaMOTHOCTH 00yuarouuxcsi, GOpMUPYyeMOi Py U3yUeHUH OMOJIOTHM;

MOHMMaHKe CyIIHOCTU MeTOZOB II03HaHWS, MCMO/b3yeMbIX B eCTeCTBEHHBbIX HayKax,
CIOCOOHOCTH WCIO/Ib30BaTh TI0OJiyyaeMble 3HAaHWS [jIi aHa/iu3a W OObSCHEHUsS SIBI€HWN
OKpY’Karolllero MyUpa M TIPOUCXOJSIUX B HEM H3MeHeHHH, yMeHUe JenaTb 0OOCHOBaHHbIE
3aK/IFOYeHHS Ha OCHOBe HAay4HbIX (DAaKTOB M HMEIOIIMUXCS [JAaHHBIX C LieJIbl0 [0Ty4YeHust
[IOCTOBEPHBIX BbIBO/IOB;

CITOCOOHOCTH  CaMOCTOSITE/IbHO HCIIO/Ib30BaTh OWOJIOTMYeCKre 3HAHUS [ PelleHHs
npo6JieM B peasibHBIX KM3HEHHBIX CUTYaLUsX;

OCO3HaHUe L[IeHHOCTU Hay4HOM [esiTeJIbHOCTH, TOTOBHOCTb OCYILEeCTB/ISITh IMPOEKTHYIO U
VICC/Ie[J0BATe/IbCKYIO [esITe/IbHOCTh MHAMBUAYAIbHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HeTpepbiBHOMY 00pa30BaHWIO W CamMO00pa30BaHHIO, K
aKTUBHOMY TIO/IyUeHUI0 HOBBIX 3HaHUN 10 OWONOTMHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPeOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJ/IbTATDI

MertarnpejMeTHbIe pe3y/bTaThl OCBOEHHUS yueOHOro TipeaMera «BHOJIOTHS» BKI/IIOUAKOT:
3HaUMMble /11 (OPMHPOBAaHUS MHDPOBO33PEHHsI O0YYaIOL[UXCS  MEXAUCIUIUTUHAPHbBIE
(Me>xripeiMeTHBIE) 0bI[eHayUHbIe TIOHSITHSI, OTPaXKatoIllKe 11eJI0CTHOCTb HayUHOM KapTUHBI MUpa
U criel[u(HKy MeTO/IOB IM03HaHHsI, UCTI0/Ib3YeMbIX B €CTeCTBEeHHBIX HayKaX (Bel[eCTBO, SHEPTUs,
siBJIeHWe, TIpOLlecC, CUCTeMa, HayuHblld (akKT, MPUHLIWI, TUIOTe3a, 3aKOHOMEpPHOCTh, 3aKOH,
Teopusi, WCC/IeZloBaHUe, HaOJIIO/[eHHe, W3MepeHre, SKCTIIepUMEeHT W JIPYTHe); YHHUBepCa/bHbIe
yueOHbIe [lefcTBUsA (TIO3HABaTe/bHble, KOMMYHUKATHUBHBIE, PETY/ISTHBHBIE), 00eCreurBaroiiye
dopmupoBaHre (YHKIIMOHATBHONW T'PaMOTHOCTH M COLMAIBHON KOMIIETEHIIMUA O0YYaroIuxcs;
CIIOCOOHOCTH o0yuaroIuxcst HCTIO0/Ib30BaTh OCBOEHHbIe MEXXTUCLIUTI/THHAPHBIE,
MHUPOBO33pDEHUECKMEe 3HAaHWsS W YHUBEpCalbHble yueOHble [EWCTBUS B TI03HABATeIbHOU U
COLManbHOM MPaKTHKe.

B pe3ynbTare wu3yueHusi OHOJOTMM Ha ypOBHe cpeiHero obimiero oOpa3oBaHUs Y
obyuatoirerocsi 6yayT chopMUpoBaHbI MMO3HaBaTebHbIE YHUBEpCa/bHbIE yueOHbIe [JeHCTBUS,
KOMMYHHUKaTUBHbIe YHUBepCajbHble yueOHble [eWCTBUs, pery/siTUBHble YHHUBepCa/lbHbIe
yueOHbIe [IeNCTBYS, COBMECTHASs IeATeTbHOCTb.

MertarnpemMeTHbIe pe3yJ/bTaTbl OCBOEHMsI MPOrpPaMMbl cpefHero o0Iiero obpa3oBaHus
JOJDKHBI OTpaXkaTh:

OBJ/1aieHe YHUBEPCA/TLHBIMH YUeOHBIMH MO3HABAaTe/IbHBIMH JAeHCTBUSIMM:

1) 6a3oBbIe JIOrHUeCKHe AeHCTBUA:

CaMOCTOSITe/IbHO (DOPMY/IMpOBaTh M aKTyaJW3UpOBaTh TIpo0/ieMy, pacCMaTpuBaTh eé
BCECTOPOHHE;

WCIIO/b30BaTh TIPM OCBOEHWM 3HAHUW TIPUEMBI JIOTUUECKOTO MbIIeHHs (aHau3a,
CMHTe3a, CpaBHeHHs, Kiaccupukanmy, 00001[eHNsT), pacKpbIBaTb CMBICT OMOIOTHYECKUX
TIOHATUM (BBIZIENSATh UX XapaKTepHble MPH3HAKK, YCTAaHAB/IMBATh CBS3U C APYTUMU MTOHITUSIMMU);

oripefiesisiTh 1|eId /lesiTeIbHOCTH, 3a/laBasi TMapaMeTpbl U KPUTEpUH HUX [OCTWKeHUS,
COOTHOCHUTh Pe3y/IbTaThl eITeTbHOCTH C TIOCTaB/IeHHbIMU 11eJISIMU;

WCMO/b30BaTh OHOJIOTMUECKUe TIOHATUS /i1 00BbsICHEHUs (aKTOB U SIBJIEHWM >XMBOM
TIPUPO/IbI;

CTPOUTH JIOTUUECKUe pacCyaeHus (MHAYKTUBHbIe, [eJyKTHBHbIe, I10 aHaJOTWH),
BBISIB/IATb 3aKOHOMEPHOCTH W MPOTHMBOPEUMsi B pacCMaTpUBaeMbIX SIBEHUSX, (POPMY/IUpPOBATh
BBIBO/IbI U 3aK/TFOUEHUST;

TIPUMEHSITb CXeMHO-MO/le/IbHble CpeZiCTBa [jisl Tpe/iCTaB/IeHUs] CYIleCTBeHHBIX CBsi3el U
OTHOIIIEHUH B U3yYaeMbIX OMOJIOTUYECKUX OOBEKTaxX, a TakKe MPOTUBOPEUMI PA3HOTO POja,
BBISIBJIEHHBIX B Pa3/TMUHbIX WH(OPMALMOHHBIX UCTOUHHKAX;

pa3pabaTbiBaTh IJIaH PeIIeHus Po0/eMbl C YUETOM aHaIM3a UMEIOLUXCSl MaTepUaTbHbIX
Y HemMaTepHa/bHbIX PeCypPCOoB;

BHOCHUTb KODPEKTUBBI B [leTe/IbHOCTh, OL|€HHWBAaTb COOTBETCTBUE pPe3y/bTaTOB 1[efsiM,
OLIeHWBATh PUCKU T1OC/Ie/ICTBUI IesITe/IbHOCTH;

KOOD/IMHUPOBAaTb U BBITIOJHATh pPAabOTy B YCAOBUSIX peasbHOrO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOZIEHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIIEHHE TIPY PellleHUH )KU3HEHHBIX MPo0JieM.

2) 0a3oBbIe MCC/IeI0BATe/IbCKHe [[eHCTBHUSA:



B/Ia/IeTh HaBbIKaMH y4eOHO-MCC/Ie/0BaTeIbCKON U TPOEKTHOU /1esTe/IbHOCTH, HaBbIKaMHU
paspelieHusi 1Mpob/ieM, CroCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEJTBHOMY TIOMCKY METO/IOB
pellieHyst IPaKTUYeCKUX 3a/1ad, TPUMEHEHUIO PA3/IMUHbIX METO/IOB TI03HAHUS;

WCTI0/Ib30BaTh pa3/IMuHble BUABI AeSTe/IbHOCTU I10 TIO/lyUeHHI0 HOBOTO 3HAaHHs, €ero
WHTepIrpeTaly, NpeoOdpa30BaHUI0 U MPUMEHEHHWIO B YUeOHBIX CHUTYal[UsiX, B TOM UHC/Ie TIpU
CO3/]JaHUU yueOHBIX U COLIUAbHBIX TIPOEKTOB,;

¢bopMHpOBaTh HayUHbI TUM MBILLJIEHUS], B/lafleTb HAYYHOW TePMUHOJIOTHEN, KIH0UeBbIMU
TIOHSATUSIMHA U METO/IaMU;

CTaBUThL U (GOpPMy/IMpPOBaTh COOCTBEHHBbIE 3aZlaud B 00Opa30BaTebHOU [eSTeTbHOCTH U
YKU3HEHHBIX CUTYallUsX;

BBISIB/IATh IPUUMHHO-C/IE/ICTBEHHBIE CBSI3M W aKTya/IM3UpPOBATh 3a7iauy, BbIJBUTATh
TUNOTe3y e€ pelleHus, HaxOAuTh AapryMeHThI [/l [IOKa3aTelbCTBa CBOUX YTBep)KAEHHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PeIIIeHuS;

aHa/IM3UPOBaTh TIOJyueHHble B XOZe pelleHusi 3aZiaud pe3yJbTaTbl, KPUTUUYECKU
OLIEHUBATb WX JI0OCTOBEPHOCTb, TIPOTHO3UPOBATh M3MeHeHe B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TIPUOOPeTEHHBIN OITBIT,

OCYIeCTB/ISITh 1le/IeHarpaB/IeHHbIN TIOMCK TepeHoca CPeACTB U CIOCO00B JeMCTBUS B
rpoeCcCHOHaNBHYIO0 CPefy;

yMeTb TIepEHOCUTh 3HAHMS B  TI03HABaTe/IbHYD M  TPAKTHUECKyl0  00/acTu
JKU3HeesiTe/IbHOCTH;

yMeTb UHTE€TPUPOBATh 3HaHUS M3 Pa3HbIX MMPeJIMETHbIX 00/1acTel;

BBI[BUTaTh HOBble WJeM, TIpeJJiaraTh OpPUTMHa/bHBbIe TIOAXO[Abl W peIllleHHus], CTaBUTh
nipobJieMbl U 3a/jauu, [JOMyCKaroIIye ajbTepHAaTUBHbIE PelleHM s,

3) pabora c undopmarueii:

OPHEHTHUPOBAThCSA B Pa3/IMUHBIX MCTOUHWKAX MH(popMaruu (Tekcte yueOHOTO Tocobwus,
Hay4YHO-TIOMNY/IIPHON JIUTepaType, OUOOrHUeCKUX CI0BapsiX U CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax gaHHBIX, B VIHTepHeTe), aHA/JU3UPOBaTh WH(OPMAIUIO pa3IUYHbIX BHAOB U (HopM
Tipe/ICTaB/IeHUs], KPUTHUECKH OL[eHUBaTh e€ JOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTb;

dbopMyMpoBaTh 3ampockl W TIPUMEHSITb pa3/MuHble MeTOZbl TIPU TOoHCKe U O0Tbope
O6uonornueckoi nHGopMali, Heo6X0AUMOM /1S BBITTOJTHEHHS yUueOHbBIX 3a/au;

nprobpeTaTh OMBIT HCIOAB30BaHUS MH(POPMAIL[MOHHO-KOMMYHHKATUBHBIX TeXHOJIOTHH,
COBEpIIEHCTBOBATh KY/IbTYPy aKTUBHOTO HCIIO/Ib30BAHMS PAa3/TMUHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BbIOMpATh OMNTHUMaIbHYI (OpMY TIpe[CTaBjieHUs OMOIOrUYecKon
uHpopMalmu (CxeMbl, rpadyKy, [UarpaMMbl, Tab/UILIbI, PUCYHKH U JPYTOe);

WCTO/b30BaTh HAY4HBIA $3bIK B KaueCTBe CpeACTBAa IpH paboTe ¢ OMOIOTHYeCKOM
vHOpMalel: TIPUMEeHSITb XUMHUeCKUe, (pu3nuecKue M MaTeMaTUYecKHe 3HAaKW M CUMBOJIBI,
dbopMysnibl, abOpeBUaTypy, HOMEHK/IATypy, WCIOMIb30BaTh U TPeoOpa30BbIBaTh 3HAKOBO-
CUMBOJIMYECKHe CpPeJICTBa HaTJISiAHOCTH;

B/IaJileTh HaBbIKAMM paclO3HaBaHUsA U 3alllUThl MH(OpMaLW, HWH(POPMALMOHHOMN
0e30mMacHOCTH JTMYHOCTH.

OBJ1aieHHe YHUBEPCA/TbHBIMH KOMMYHUKATHBHBIMH /IeHCTBUSAMU:

1) o6menmue:

OCYIIIeCTBJISITh KOMMYHUKALIMA BO BCeX cdepax >KU3HU, aKTUBHO yuaCTBOBaTh B /Uajiore
WM JUCKYCCUU TIO CYLIeCTBY 0b6Cy»kjaeMoil TeMbl (YMeHHe 3aflaBaTh BOIIPOCHI, BLICKA3bIBaTh
CY)XZIeHUsl OTHOCHUTE/LHO BBITIOJTHEHUsI TIpeJjiaraeMoi 3aflaud, YYWUTHIBATh WHTEpeCchl |
COTJIaCOBAaHHOCTh TO3ULUH JPYTHUX YUaCTHUKOB AMajiora WK AUCKYCCUN);



pacrmo3HaBaTh HeBepOasbHbIE Cpe/ACTBA OOIeHMs, TMOHHUMATh 3HAaueHHe COLMaIbHBIX
3HAKOB, MPe/NOCbUIOK BOSHUKHOBEHUS] KOH(PIMKTHBIX CUTYaL1i, yMeTb CMsAruaTh KOH(IUKTHI U
BeCTH MeperoBopsl;

B/IaJIeTh Pa3/IMUHBIMM Criocobamu OOLeHHs] ¥ B3aUMOJENCTBUs, TTOHUMATh HaMepeHUst
JPYTUX JIFofield, TIPOSIBJ/ISATh YBaXKUTeTbHOEe OTHOIIIeHHe K cobeceJHUKY U B KOPPeKTHOU (opme
(hopMyIMpoBaTh CBOY BO3paykeHHs;

pa3BépHYTO M JIOTMYHO M3/1araTb CBOIO TOUKY 3pEHMsI C MCII0/Ib30BaHUEM S3bIKOBBIX
CpefCTB.

2) coBMecTHasi AeiTe/IbHOCTh:

TIOHUMATh M WCIIO/b30BaTh MPerMYyIieCTBa KOMaHJHON ¥ MHAVBUAYa/JILHON PaboThI TpU
pereHrur OUOJIOTMUYeCcKol MpobsieMbl, 0O0OCHOBBIBAaTb HEOOXOAUMOCTH NTPUMEHEHHSI TPYIIOBBIX
(opM B3auMO/IeHICTBYS TIPH pellleHnH yueOHOM 3a/1auu;

BbIOMpATh TEMAaTHKy M MeTO/Ibl COBMECTHBIX JeMCTBUN C yuéToM OOIIMX WHTEPecoB U
BO3MOJKHOCTeN Ka)K/I0r0 ujleHa KOJUIeKTHBa;

NIpUHUMAaTh 1jeId COBMECTHOM /[leITe/IbHOCTH, OpraHU30BbIBaTb W KOOPAWUHHUPOBAaThb
JeNCTBUSL T0 e€ [OCTW)KeHMIO: COCTaBJIATh IVIaH JAeUCTBUM, pacrlpefesiaTb PO C YUYETOM
MHEHHUH yuaCTHHKOB, 00CY’K/IaTh pe3y/IbTaTbl COBMECTHOU PabOTHI;

OL|eHMBaTh KaueCTBO CBOETO BKJIa/la U K&XK/Or0 yUaCTHHUKA KOMaHAbI B 00U pe3y/bTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

npejijiaraTb HOBble TPOEKTHI, OLleHWBAaTh WJEU C TO3WLMM HOBH3HBI, OPUTMHA/IbHOCTH,
MPaKTUUeCKON 3HaYMMOCTH;

OCYLL|eCTB/ISITh NTO3UTHMBHOE CTpaTerMueckoe TIIOBefleHMe B pas/MUHbIX CUTYyaLUsX,
TIPOSIBJISITH TBOPUECTBO U BOOOpa)keHHe, ObITh MHULIMaTUBHBIM.

OBJj1ajieHHe YHUBePCa/IbHBIMH PeryiaTUBHBIMH /JeHCTBUAMU:

1) camoopranu3anms:

WCII0/Tb30BaTh OMOJIOTHUeCKWe 3HAHUS [JIs1 BbIAB/AEHUS TPOOIeM M WX pelleHus B
YKU3HEHHBIX U yueOHBIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBe OMOIOrMYeCcKUX 3HAHWH LiesieBble U CMbIC/IOBbIe YCTAaHOBKU B CBOUX
JIeMCTBUSIX U TMOCTYIKaxX [0 OTHOLIEHHIO K >XUBOW TPHUPOZE, CBOEMY 3[0POBbIO0 U 3/J0POBBIO
OKPY’KaloLIUX;

CaMOCTOSITE/IbHO OCYILeCTB/ISITh T03HABAaTeNbHYIO JesTe/bHOCTb, BBISB/ISATH NMPOOIeMBI,
cTaBuTb M (hopMyMpoBaTh COOCTBEHHBbIe 337laud B 00pa30BaTeNbHOU JeATeNbHOCTH MU
)KU3HEHHBIX CUTYyallUsiX;

CaMOCTOSITE/TBHO COCTaBJISATh TUIaH PeLIeHus TPo0IeMbl C YIETOM MMEROLUXCST PeCyPCOB,
COOCTBEHHBIX BO3MOXHOCTEH 1 TIpe/ITIOUYTeHH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsiM;

pacIIMpsSITh paMKH yueOHOTo rmpe/iMeTa Ha OCHOBe JIMUHBIX TTpeJTIoUuTeHu;

JleslaTb 0CO3HaHHbIM BbIOOD, apryMeHTUPOBaTh ero, OpaTh OTBETCTBEHHOCTh 3a PellleHue;

OL|eHMBaTh NPUOOPETEHHBIN OIIbIT;

criocobcTBOBaTh OPMUPOBAHUIO M TIPOSIBJIEHUIO IIMPOKOM 3PYHLIMK B Pa3HBIX 00/1acTsX
3HaHWH, TTOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTe/bHbIN U KY/IbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTb OL€HKY HOBBIM CHTyallMsiM, BHOCUTb KOPPEKTMBBI B [eSITeJIbHOCTb, OLleHHWBAaTh
COOTBETCTBHE pe3y/bTaToB LieJIsIM;



B/1a/leTh HaBbIKaMH M03HaBaTe/JbHON peduieKCHU KaK OCO3HaHMs COBepllaeMbIX JeiCTBUI
Y MBIC/IUTE/bHBIX MPOLIECCOB, UX Pe3y/bTaTOB U OCHOBaHMM, UCII0/Ib30BaTh MPUEMBI pediekcun
JJ1s1 OLIeHKW CUTYalL[iK, BIOOpa BEPHOTO pelleHus;
yMeTb OL|eHUBaTh PUCKW ¥ CBOEBPEMEHHO IMPUHUMATh pelleHts 110 UX CHU)KEHHIO;
MIPUHUMAaThb MOTUBBI U apIYMEHThI PYTUX TIPU aHaIu3e pe3y/bTaToB JesTe/bHOCTY;
3) npuHATHE Ce0s1 U APYTrUX:
NpUHUMATh cebsi, TOHMMast CBOW HeZIOCTaTKU U IOCTOUHCTBA;
NIPYHUMAaTh MOTHBBI M apI'yMEHTHI [PYTUX [IPU aHa/lv3e pe3y/bTaToB [esTe/lbHOCTH;
NIPM3HABATh CBOE MPaBO U MPABO PYTHX Ha OLIMOKY;
pa3BUBaTh CMIOCOOHOCTH TIOHUMATh MHUP C TIO3UL[U APYTOTo UeyioBeKa.
IMPEAMETHBIE PE3YJ/IbTATbBI

[TpenMeTHBbIE pe3yabTaThl OCBOEHHUSI COfepKaHUs yueOHoOro ripeamera «buosorusi» Ha
yriy6/€HHOM YpOBHe OpHMEeHTHPOBaHbl Ha obecrieueHre MpoduaLHOro 00yueHust 00yJaroIuXcs
6uosioruu. OHM BK/IIOYAKOT: crieluduueckye Aas OUOJIOTHM HayyHble 3HAaHUs, yYMEHUs U
CriocoObl  ZIGMCTBMM TI0 OCBOEHUIO, WMHTEPIpeTal[id W IpeoOpa30BaHUI0 3HAHHWM, BHUBI
JeITeTbHOCTU TIO TIO/yUeHWI0 HOBBIX 3HAHWW M WX TIPUMEHEHHIO0 B Pa3/MUHBIX yueOHBbIX, a
Tak)Ke B peasibHbIX )KU3HEHHbIX CUTyalusx. [IpeaMeTHble pe3ysibTaThl MIPe/|CTaB/eHbI 110 rojamM
VI3yYeHUs.

[TpenMeTHbIe pe3y/bTaThl OCBOeHMs yueOHOro mpeamerta «buonorusi» B 10 kaacce
JOJDKHBI OTpaXkaTh:

c(OpMHUPOBAHHOCThL 3HAHUM O MecTe U PoJik OHOJIOTMU B CUCTeMe eCTeCTBeHHBIX HayK, B
(¢hopMHpOBaHMM eCTeCTBEHHO-HAayYHOM KapTUHbI MHpa, B T03HaHWM 3aKOHOB TPUPOAbI U
peliieHny TipobieM paLOHAIBLHOTO TIPUPO/IOTIONB30BaHUS, O BK/Ia/le POCCUHUCKUX U 3apyOeKHbIX
YUEHBIX B pa3BUTHe OMO/IOTHY;

B/Ia/leHNe CUCTeMOW OWMOJIOTUYECKUX 3HAaHWHM, KOTOpas BK/IFOUYAeT: OCHOBOTIOJIArarolye
Ovosornyeckre TEPMHUHBI W TIOHATHSI (PKU3Hb, KJIeTKa, OPraHM3M, MeTabo/iu3M, TOMeoCTas,
camoperyJisLys, CaMOBOCIIPOU3BeZleHNe, Hac/leCTBeEHHOCTb, U3MEHUMBOCTb, POCT U pa3BUTHe),
Ouosornueckre Teopuu (KimetouHass Teopusi T. IlIBanHa, M. Illnetizena, P. Bupxoga,
XPOMOCOMHasi Teopusi Hac/iecTBeHHOCTH T. MopraHa), yuenus (H. V1. BaBunoBa — o 1jeHTpax
MHOroo0pa3usi ¥ TPOUCXOXK/IeHUs] KYJbTYPHBIX pacTeHHi), 3aKOHbI (eArHO0Opasusi OTOMKOB
MepBOro MOKOJIeHUs], pacilieryieHusi, YUCTOThl raMeT, He3aBUCUMOro HacsiefjoBaHus I'. MeHgerns,
rOMOJIOTUUECKHX PSIZIOB B Hac/ie[CTBeHHOW u3MeHunBocTd H. W. BaBuioBa), NpUHLMIbBI
(KOMI1JIeMeHTapHOCTH);

B/IaJileHHe OCHOBHBIMU METO/[aMU Hay4YHOTO TIO3HAHWsI, MCIIO/b3YeMbIX B OMOIOTMUeCKUX
WCCTIeJOBaHUSIX JKUBBIX 00bEKTOB (OMMcaHue, U3MepeHre, Hab/roieHe, SKCIIePUMEHT);

yMeHUe BbIZIeJIITh CYLeCTBEHHble NPU3HAKU: BHPYCOB, K/IeTOK IIPOKAPUOT M 3YKapHoT,
OJJHOKJIETOUHBIX M MHOTOK/IETOUHBIX OPraHW3MOB, B TOM uucjie OakTepuii, rpuboB, pacTeHuH,
JKUBOTHBIX U Ue/i0BeKa, CTPOEHUS] OPraHOB U CHUCTEM OPraHOB pacTeHWM, )KUBOTHBIX, Ue0BeKa,
TIPOLIECCOB  >KU3HE/eATe/TbHOCTH, TIPOTEKall[MX B OpraHu3Max pacTeHWM, >KUBOTHBIX U
ye/IoBeKa, OHMOJIOrMUeCcKUX MpOIeccoB: oOMeHa BelljecTB (MeTabo/M3M), MpeBpallleHus] SHePruH,
OpoykeHUsI, aBTOTPO(MHOTO U reTepoTPOGHOr0 TUIOB NMUTaHWs, (DOTOCHHTE3a U XeMOCHHTe3a,
MHTO3a, Mel03a, raMeToreHe3a, SMOpHOTeHe3a, TTOCTIMOPHUOHABHOTO Pa3BUTHSI, PAa3MHOKEHHS,
VH/VBU/IYaJIbHOTO Ppa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aMMOJENCTBHS T'eHOB, reTepo3HCca,
WCKYCCTBEHHOTO 0TOOPa;



yMeHHe yCTaHaB/MBaTh B3aUMOCBSI3U MeXXAYy OpPraHOMAAMU KJIeTKH U UX (PYHKLUSIMU,
CTPOEHHEM K/IeTOK pa3HbIX TKaHel U UX (YHKLUSIMH, MeX/y OpraHaMy U CUCTeMaMH OpPraHOB y
pacTeHMid, >XMUBOTHBIX M UesioBeKa U UX (YHKLUUSMH, MEXJy CHCTeMaMd OpPraHOB U UX
GyHKUMAMY, MeXy STariaMd oOMeHa BelleCTB, 3TallaMd K/IETOYHOTO LMK/Ia U >KU3HEHHBIX
L[UK/IOB OpraHU3MOB, 3TariaMM >SMOpPHOHANILHOTO pPa3BUTHS, TEHOTWUIIOM U (EeHOTUIIOM,
deHoTHUIIOM U (aKTOpPaMH Cpefibl 0OHTaHMS;

yMeHHe BBbISIB/STh OTJMUUTEIbHbIe MPU3HAKU >XKUBBIX CHCTEM, B TOM UHC/Ie pacTeHUM,
JKUBOTHBIX U Ue/I0BeKa;

yMeHHe UCII0/b30BaTh COOTBETCTBYIOIME apryMeHThI, OMOIOTHYeCKY0 TEPMUHOJIOTHIO U
CUMBOJIVKY /IJIS1 lOKa3aTe/IbCTBa POZCTBA OPraHM3MOB Pa3HbIX CUCTeMaTU4eCKUX TPyl

yMeHHe pelaTh OWO/IOTMUecKWe 3a/laud, BBISB/ISATH TPUYMHHO-C/IeJCTBEHHbIE CBSI3U
MeXJy HCCIeflyeMbiIMU OHMOJIOTHUeCKMMHU TIpoLiecCaMM U sIBJIeHUSIMU, JieflaTb BBIBOJbI U
MIPOrHO3bl HA OCHOBAHWH T0JIyYeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIOJIHATE JIabopaTopHble M TpaKTHuecKWe paboThl, coO/M0aTh MpaBuia TpU
pabore c yueOHbIM U JabopaTopHBIM 000PY/J0BaHKEM;

yMeHHe BbIJIBUraThb THUIOTe3bl, TMPOBEPSITb UX SKCIIePUMEHTaTbHbIMUA CpPeJCTBaMH,
dbopMynupys Lienb UCC/Iel0BaHusl, aHa/IM3UPOBATh MOTyYeHHbIe pe3y/bTaThl U [ieflaTh BHIBO/IbI;

yMeHHe y4acTBOBAaThb B yueOHO-MCC/Ie[0BaTebCKOM paboTe Mo OGHOMIOTWH, SKOJOTUH U
Me/IULIMHe, TPOBOJUMOM Ha 0a3e LIKOJBHBIX HAYYHBIX OOLECTB, W MyOJMUYHO TPe/CTaB/ISTh
T0JIyYeHHbIe pe3y/bTaThl HA yUeHNUYeCKUX KOH(epeHLIHsX;

yMeHue OLIeHMBaTb S3THYeCKHWe acreKkThl COBpeMeHHbIX HWCC/ie[joBaHUM B 0071acTu
Ouosioruu W MeJUIMHBI (KJIOHUPOBaHWEe, WCKYCCTBEHHOe OIIOZI0OTBOPeHHe, HarpaB/ieHHOe
V3MeHeHre TeHOMa U CO3/jlaHie TPaHCTeHHBIX OPraHKW3MOB);

yMeHHe OCYIIeCTB/ISITh OCO3HaHHBIN BbIOOP Oyayiielt npodeccruoHanbHOM eI TeTbHOCTU B
obstacTv 6MOJIOTUH, MeAULIMHBI, OMOTEXHOIOTVU, BeTePUHAPUH, CeJTbCKOTO X03SIMCTBA, TIUIEeBOM
TIPOMBILIIEHHOCTH, YT/IyO/lATh T03HaBaTeNbHBIM HMHTEpeC, HarpaBJeHHbI Ha OCO3HAHHBIN
BBIOOD COOTBETCTBYIOIIeH TMpodeccu U TMPOAO/DKeHHe OHojoruyeckoro obOpa3oBaHMs B
OpraHu3alUsix cpeiHero npogecCcuoHaIbHOTO U BhICIIero 00pa3oBaHusl.

[lpeameTHble pe3y/bTaTbl OCBOeHUsi yueOHOro rmipegmera «buosorusi» B 11 Kaacce
JOJDKHBI OTpaXkaTh:

c(OopMHUPOBAHHOCTL 3HAHWUM O MeCTe U PoJid OHOJIOTHM B CHCTeMe eCTeCTBeHHBIX HayK, B
¢bopMHpOBaHNY COBPEMEHHOUM eCTeCTBeHHO-HAayUHOW KapTHWHBI MUpa, B TO3HAaHWK 3aKOHOB
TIPUPOZIBl U PEIIeHUH SKOJIOTHUECKHUX TIPo0JieM YesioBeuecTBa, a TakKe B PEIIeHUH BOTIPOCOB
paLMOHAbHOTO TPUPO/IOTI0/Ib30BaHUs], M B (DOPMUPOBAHUM LIEHHOCTHOI'O OTHOLIEHUs K
npupo/ie, OOIIeCTBy, ue/loBeKy, O BK/a/le POCCHMCKUX W 3apyOeXKHBIX YU€HBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMeHue B/a/leTh CUCTeMOM OMOJIOTHUeCKHUX 3HaHWM, KOTOpasi BK/IOUaeT OrpejesieHus 1
TIOHMMaHWe CYIL[HOCTH OCHOBOIO/IAratoiux OWO/MIOTHUeCKUX TEePMUHOB M TIOHSATUNA (BUZ,
JKocucTeMa, Ouocdepa), Ouosoruueckre Teopun (3BOJIOLMOHHas Teopusi Y. [lapBuHa,
CUHTeTHYecKasi Teopusi 3BomoLun), yueHus (A. H. CeBepiioBa — 0 MyTSIX U HarpaB/IeHHUSX
sommoud, B.W. BepHagckoro — o 6uocdepe), 3akoHbI (TeHeTHUeCKoro paBHoBecHs [x. Xapau
u B. BaiinGepra, 3apogsiieBoro cxogcrBa K. M. Bspa), npaBuia (Munumyma HO. JInbuxa,
9KOJIOTMYeCKOW TTMPAMU/IbI SHEPTHH), TUMOTe3b! (TumnoTe3a «mrupa PHK» Y. T'unbepra);

yMeHHe B/aJileTb OCHOBHBIMM METOJAaMHM HAyYHOrO TIO3HAaHMS, WCIIONb3yeMbIMU B
OMO0/IOTHUECKHX UCC/IeIOBaHUSX JKUBBIX OOBEKTOB M JKOCHUCTeM (OMMcaHUe, HW3MepeHue,



Hab/r0ieHre, SKCIIePUMEHT), CriocobaMy BbISIB/IEHUSI W OL[EHKHW aHTPOIIOTeHHBIX W3MEHeHWH B
TIPUPO/IE;

yYMEHHE BBIIESIATh CyI[eCTBEHHbIe TIPU3HAKW: BHU/IOB, OHOTeOI|eHO30B, 3KOCHUCTEM U
Ouoctepsl, CTaOWIU3UPYIOLIEro, ABWKYIIErOo W Pa3phIBAIOIIEr0 eCTeCTBEHHOTO 0TOopa,
aJ/I/IONaTPUUECKOr0 U CUMITaTPUUECKOTO BHJ000pa30BaHMs, BUSIHUS JBIDKYIIIMX CHJT SBOJIIOLIUN
Ha TeHO(MOH/ TIOMYJISILIMY, TIPUCIIOCOOIEHHOCTA OPraHM3MOB K Cpejie 0OMTaHWsl, uepe/ioBaHUs
HarpaBJieHHH BOJTIOLMHM, KDYTOBOPOTA BEIIECTB U MOTOKA SHEPTHU B IKOCUCTEMAX;

yMeHHe yCTaHAB/IMBATh B3aUMOCBSI3M MeX/y IIpPOIleCCaMy SBOJTIOLIMH, [JBHXKYIIMMH
CWIAMH aHTPOIIOreHe3a, KOMIOHEHTAaMU Pa3/IMYHbIX SKOCUCTEM W TPUCTIOCOOIEHUSIMH K HUM
OpraHU3MOB;

yYMEeHHEe BBISIB/IATh OTJIUUNTE/IbHBIE TIPU3HAKH >KUBBIX CUCTEM, MPUCIIOCO0/IEHHOCTh BUIOB
K cpefe oOWTaHMs, aOMOTUYECKMX M OHMOTHUECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBs3eil
OpPraHU3MOB B COOOII[ECTBAX, aHTPOMOT€HHBIX U3MEHEHHUH B 9KOCHCTEMAX CBOEH MEeCTHOCTH;

yMEeHHe HCIO0/Ib30BaTh COOTBETCTBYIOIIME apryMeHThbI, OMOIOTHUeCKY0 TEPMUHOIOTHIO U
CUMBOJIUKY [IJI1 /lOKa3aTelbCTBA pOJCTBA OPraHU3MOB pa3sHbIX CUCTEMATUYECKUX TPYIIM,
B3aMMOCBSI3M OPTaHU3MOB U Cpefibl OOWTaHWs], eJWHCTBA UeJI0BEUeCKUX pac, HeoOXOAUMOCTH
COXpaHeHHWsT MHOr000pasusi BHIOB M KOCHCTEM KakK YC/IOBHSI COCYIIIECTBOBAHMsI MPUPOALI U
YyesI0BeueCTBa;

yMeHHe pellaTh OWOJIOTMUecKUe 3a/laud, BBISB/ISATH TMPUUMHHO-C/IEACTBEHHBIE CBSI3H
MEXIY HWCC/IeyeMbIMH OWOJIOTUUECKUMHU TIPOIIeCCaMM M SIBJIEHWSIMU, JieJlaTb BBIBOJbI U
TIPOTHO3bI HA OCHOBAHWH TOJTyUEHHbIX Pe3y/bTaTOB;

yMEeHHe BBINOJHATL J1abopaTOpHbIe W MPAKTUYeCcKHue paboThl, COO/IOATh MpaBUIa TPU
pabore c yueOHbIM U JabopaTopHBIM 000PY/J0BaHKEM;

yMeHWe BbIIBUraTh TUIIOTE3bl, TPOBEPSThH HX SKCIIEPUMEHTAIbHBIMU CpPEe/CTBAMH,
bopMyTUpYys 118/ UCC/IeI0OBAHMS, aHATM3UPOBATh MOyUYeHHbIE Pe3y/IbTaThl U /1e/1aTh BbIBO/IbI;

yMeHHe y4acTBOBAaThb B yueOHO-MCC/Ie[0BaTe/bCKOM paboTe Mo OGHOMIOTHH, SKOJIOTUH U
Me/IMI[MHe, TPOBOAMMONM Ha 0ase IIKOJBLHBIX HAYYHBIX OOIIECTB, W MyOJIMUYHO TPe/CTaB/IsATh
TI0JTyUeHHbIe Pe3y/IbTaThl HA YUEHUUECKUX KOH(DEPEHIUX;

yMEHHE OIleHWBaThb THUIOTE3bl W TEOPUM O TIPOMCXOXKAEHUH >KWU3HH, UYe/ioBeKa U
Yye/IOBeUeCKMX pac, O TMPHUMHAX, TOCIEACTBUSIX W Criocobax TpeAoTBpalieHus] TI00aIbHbBIX
v3MeHeHHi B bnocdepe;

yMeHHe OCYIIeCTB/IATh OCO3HAHHBIN BbIOOD OyAyiiei mpodecCcOHaIbHOM JeATeTbHOCTH B
obmactd  OMOJIOTMM,  SKOJIOTMH, TPUPO/OIO/b30BAHUS, MEAUIMHbI, OHOTeXHOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHM, CEIbCKOTO XO3sMCTBa, IHUIINEBOW TPOMBIIIEHHOCTH, YT/IyOIsSTh
T03HaBaTe/IbHBIM MHTEpPeC, HarpaB/eHHbIM Ha OCO3HAaHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccui U TIPOZIOJDKEeHHe OHoorHYeckoro o00pa3oBaHWs B OpraHU3alUsX CpPeJHEero
npoeCCHOHAIBHOTO U BHICIIIEr0 00pa30BaHUs.



TEMATNYECKOE INTAHNPOBAHUE

10 K/TACC
Ko/inyecTBo 4yacoB JJIEKTPOHHBIe
HaunmveHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne n/m KoutposbHbie | IIpakTuuecku
NpOrpamMMsl Bcero oOpa3oBaTe/bHBIE
padoThI e padoTbI pecypcn
1 buosorus Kak Hayka 1
2 JKuBbIe CUCTEMBI U UX U3yUYeHHe 2
3 buonorus knetku 2 0.5
4 Xumuueckasi OpraHu3sanus KiIeTKU 10 1
5 CrpoeHue U QyHKLMU K/I€TKH 8 2
6 OOMeH BeILeCTB U NpeBpallieHre SHepTriuH B 9 1
KJIeTKe
7 HacnezctBenHast nHGopMaLys 1 9 0.5
peanusalys eé B K/IeTKe '
JKU3HeHHbIH 1[UKJT KJIeTKU 6 1
CrpoeHue ¥ QyHKL[MM OPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3sBUTHEe OPraHMU3MOB 8 1.5
1 ['eHeTrKa — HayKa O HacC/1eCTBEHHOCTH U 5 0.5
V3MEeHUMBOCTHA OpPraHUu3MOB
12 3aKOHOMEpPHOCTH Hac/1eICTBEHHOCTH 10 1
13 3aKOHOMEepHOCTH U3MEeHUHUBOCTU 6 1
14 ['eneTrka yesioBeKa 3 0.5
15 Cenekuysi OpraHu3MOB 4 1
16 BrOTeXHOJIOTHsl U CHHTeTHYecKast OMoJiorust 4




17

PesepBHOe Bpemsi

OBHIEE KOJINMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 K/TACC

Ko/mmuecTBo yacoB JJIeKTPOHHBIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontponbHbie | TIpakTHuecku
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI e paboTbI
pecypchbl
1 3apoyKJeHre U pasBUTHE SBOJIFOLIMOHHBIX 4
Tipe/iCTaB/IeHU B OUOJIOTHH
2 MUuKpo3BOJIIOLIMA U eé pe3y/bTaThbl 14 2
Makpo3BostoLs 1 eé pe3ybTaThbl 6
I1
4 POUCXOXKJeHNe 1 Pa3BUTHE KM3HU Ha 15 15
3emiie
5 [IpoucxoxxzeHue yes0BeKa — aHTPOIIOreHe3 10 1
OKO0JIOTHS] — HayKa O B3aMMOOTHOLLIEHHUSX
6 OpraHu3MOB U HaJOPraHU3MeHHBIX CUCTeM 3 0.5
C OKpY’Karolller cpefion
Opranu3Mbl ¥ cpefia 00UTaHus 1.5
OKOJIOTHSI BUZIOB U MOMY SN 0.5
3 ) .0
9 KOJIOTHsL CO0011[eCcTB. DKOI0rnyecKye 1 0.5
CUCTEMBbI
10 buocdepa — rinobanpHast 5KOCHCTEMA 6
11 UYesioBeK U OKpysKarolas cpeja
12 Pe3epBHOe Bpems
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







ITIOYPOYHOE IVNTAHNPOBAHUE

10 K/TACC
KoinyecTBo yacos
Ne ni/m Tema ypoka
Bcero
1 burosiorust Kak KOMITJIeKCHast HayKa ¥ Kak 4acTh COBPeMEHHOT0 0011jeCTBa 1
2 ’KviBble crcTeMbl U X CBOMCTBa 1
3 YpoBHeBasi OpraHu3aLus )XUBbIX CUCTEM 1
4 VicTtopus OTKpBITHA U U3y4yeHUs KieTKU. KieTouHas Teopus 1
MeTo/ibl MOJIEKYJISIDHOM U KJIeTOUHOU Ouosoruu. [IpakTuueckasi pabota «/3yueHre MeToZ0B
5 KJIETOUHOM Onosoruu (xpomatorpadus, nekrpodopes, auddepeHipanisHOe 1
ueHtpudyrupoBanue, [TLP)»
XUMUYeCKHUi1 COCTaB KIeTKH 1
MwuHepasbHbIe BelljeCTBa K/IeTKH, WX Ouosoruyeckasi posib 1
8 OpraHnueckue BeljecTBa KieTku — Oesiku. JlaboparopHast pabota «O6HapyskeHue 6enKoB C 1
TOMOLLbIO0 KAYeCTBEHHBIX peaKLi»
9 Opranuyueckue BellleCTBa KJIeTKA — YIJIeBO/bI 1
10 OpraHuueckue BelleCTBa KJIeTKA — JIMMU/bI 1
11 CaoiicTBa, Knaccudukaiys U GQyHKLIHUN Oe/TKOB 1
1 HyxknenHossie kuciotel. JTHK u PHK. JTabopaTopHas pabora «VccnenoBaHre HyKIeMHOBBIX 1
KHCJIOT, Bbl/IeJIEHHBIX U3 K/IeTOK Pa3/IMUHbIX OPraHn3MOB»
13 Crpoenue u pyHkuuu AT®. [Ipyrue Hykneosuarpudocdarsl (HTD) 1
14 CekBenupoBanue JJTHK. MeTo/ibl TeHOMHUKH, TPAHCKPUNITOMUKH, TPOTEOMUKHU 1
15 MeTo/ibl CTPYKTYpHOM O610/I0THI 1
16 Turns! keTok. IIpokaproTryeckas KieTka 1
17 CTpoeHne 3yKaproTHUecKoi KineTkH. [IpakTrueckas paboTa «/I3yueHre CBOMCTB KII€TOYHOM 1




MeMOpaHbI»

18 [ToBepXHOCTHBIM anmnapar KJ1eTKd 1
19 OpgHoMeMOpaHHbIe OpraHOu/IbI KeTKH. [IpakTuueckasi pabora «V/I3ydyeHue ABIKeHHUs 1
LIUTOIIa3MbI B PACTUTEJILHBIX K/IeTKax»
20 [TonmyaBTOHOMHBIE OPraHOM/IbI KJIeTKH: MUTOXOH/[PYY, TnacTufbl. JlabopaTtopHasi pabota 1
«HMccnepoBanue n1asMonusa U [leriasmMosinsa B paCTUTEe/IbHBIX K/IeTKax»
21 HememOpaHHbIe OpraHOW/IbI K/IETKU 1
22 CrpoeHnue U QPyHKUMH s4pa 1
73 CpaBHHTe/IbHasi XapaKTePUCTHKA KIeTOK 3yKapHuoT. JlabopaTopHasi pabora «VI3ydyeHue CTpoeHUs 1
KJIETOK pas/IMYHbIX OpraHu3MOB»
AccuMunsays M JUCCUMWISILIMSL — JiBe CTOPOHBI MeTabonr3Ma. Turbel oOMeHa BeljecTs.
24 JlabopaTopHasi paboTa «/3yueHre KaTaTUTHUeCKOW aKTUBHOCTH (hepMEHTOB (Ha TIpuMepe 1
aMUJIa3bl UM KaTasasbl)»
depMeHTaTHBHBIN XapaKTep peakiiii KIeTOUHoro Metabomm3ma. JlaboparopHast pabota
25 «/3yueHue pepMeHTaTUBHOIO paclllerieHHs epoKCcHUia BOAOPO/aA B paCTUTETbHBIX U )KUBOTHBIX 1
K/IeTKax»
26 benKy-akTHBaTOPBI U Oe/TKM-UHTMOHUTOPEI 1
27 ABTroTpodHbIi TUIT 0OMeHa BellecTB 1
28 doTocuHTe3 1
29 XemocuHre3. JlabopaTopHast pabota «CpaBHeHHe MPo1iecCOB (DOTOCHHTE3a M XeMOCHUHTE3a» 1
30 AmnaspobHble opranusmbl. Bugsl 6poxkenus. JlabopaTopHasi paborta «CpaBHeHue IpOLeccoB 1
OpO>KeHUsT U IbIXaHHs»
31 AspobHbIe OpraHU3MBbl. JTarlbl IHEPreTHYeCKOro oOMeHa 1
32 OHeprusi MeMOpaHHOTO rpagureHTa mpotoHoB. CuHTe3 AT®: pabora npoToHHOM AT®-crHTa3bI 1
33 Peakuimn MaTpyyHOro CUHTe3a 1
34 TpaHcKpuriLyss — mMaTpuuHbIi cuHTe3 PHK 1




35 TpaHcALus U eé Tanbl 1
36 KoavpoBaHue aMUHOKUCIOT. Posib pubocoM B OuocHHTe3e Oe/ka 1
37 OpraHusanus reHoMa y IIpoKapyuoT U 3YKapuoT 1
38 MonexyJisipHble MeXaHU3Mbl 3KCIIPeCCUU T'eHOB Y 3YKapuoT 1
19 Bupycbl — BHeK/ieTouHble (hOpMbI JKU3HH U 00/UraTHBIe Tlapa3uThl. [IpakTHueckasi paborta 1
«Co3manue Mojenu BUpyca»
40 BupycHbie 3ab0sieBaHUs uesioBeKa, *KMBOTHbBIX, PAaCTeHUA 1
41 HaHoTexHo/10ruu B OMOIOTMU U MeIULIHE 1
42 JKW3HEeHHBIN I[UK/ KIeTKH 1
43 Martpuunsbiii cunTe3 [JHK 1
44 Xpomocomsl. JlabopaTopHasi paboTa «lI3yueHrie XpOMOCOM Ha TOTOBBIX MUKpOIpernapaTax» 1
45 [enenue KneTku — MUTO3 1
46 Tumne! k1eTok. KaprokuHes u 1fuTokuHe3. JTabopaTopHasi paboTta «HabmomeHre MUTo3a B 1
KJ/IeTKax KOHUMKA KOpelliKa JiykKa (Ha TOTOBbIX MUKpOIIperapaTax)»
47 Perynsius »KM3HeHHOTO LIUKJIa KJIETOK 1
48 OpraHusm Kak ejuHoe Liejioe 1
49 Tkanu pactenuii. JlabopatopHasi pabota «/3yueHre TKaHeW pacTeHU» 1
50 TkaHU )KUBOTHBIX U YyesioBeka. JlabopaTropHasi paboTa «lI3yueHre TKaHel KMBOTHBIX» 1
51 Opra#nbl. Crctembl opraHoB. JlabopaTopHasi pabota «l3yueHre OpraHoB I[BETKOBOTO PaCTEHHSI» 1
52 Ornopa Tena opraHu3MOB 1
53 [BrKeHvie OpraHu3mMoB 1
54 [Turanue opraHu3mMoB 1
55 [TuTaHune 1I03BOHOUHBIX )XUBOTHBIX. [IllleBapyUTeibHas CUCTEMA YesioBeKa 1
56 [pIxaHve opraHu3MoB 1
57 [pIxaHuye 103BOHOYHbBIX JKUBOTHBIX U Ue/I0BeKa 1




58 TpaHCopT BelleCcTB y OpraHM3MOB 1
59 KpoBeHocHast cucTeMa 1Mo3BOHOYHBIX JKUBOTHBIX U Ue/IOBeKa 1
60 Brigesienne y opraHnu3moB 1
61 3aiura y OpraHvusMoB 1
62 NmMmmyHHas cucteMa yesioBeka 1
63 Pa3pakuMOCTb M perysisiius y OpraHu3smMoB 1
64 I'ymopasibHas perysisiLus U SHA0KPHUHHAs CMCTeMa JKUBOTHBIX M YesloBeKa 1
65 @OopMbI Pa3MHOXXEHHS] OPTaHN3MOB 1
66 [TonoBoe pa3MHOXXeHHe 1
67 Meiio3 1
68 Camerorene3. O6pa3oBaHue 1 pa3BUTHeE TI0JIOBBIX K1eTOK. JlabopaTtopHast pabora «/3yueHue 1
CTPOEHHH I10JIOBBIX K/IETOK Ha TOTOBLIX MUKpOIIperapaTax»
69 WNupuByyanbHOe pa3sBUTHe OPraHM3MOB — OHTOreHe3 1
70 3aksiaZika OpraHoB ¥ TKaHel U3 3apO/bILIEeBbIX JTUCTKOB 1
7 Poct u pa3BuTHe XUBOTHBIX. JIabopaTopHasi paboTa «BbisiB/ieHHe MTPU3HAKOB CXO/ICTBA 1
3apo/iplllieli T03BOHOYHBIX JKUBOTHBIX»
7 Pa3mHO)KeHMe 1 pa3BuUTHe pacTeHuii. JlabopaTopHas pabora «CTpoeHHe OpraHOB Pa3MHOXKEHHUSI 1
BBICIIINX PaCTeHUN»
73 Wctopus craHOB/IeHYS U pa3BUTUSA M'eHEeTUKY KaK HayKu 1
74 OCHOBHbI€ TIOHSITUSI U CUMBOJIbI reHeTHKH. JTabopaTopHast pabota «/Ipo3odusa kKak 00beKT 1
reHeTUYeCKUX UCC/Iel0BaHuIN»
75 3aKOHOMEepPHOCTH Hac/ie/l0BaHUsI TTPU3HAKOB. MoHOrubpuHoe ckpelirBaHue. [IpakTrueckas 1
pabora "M3yueHue pe3y/bTaTOB MOHOTMOPUHOTO CKPeLUBaHUs y Ap030(usb"
76 LluTosoruyeckrie OCHOBbI MOHOTHOPHU/THOTO CKpeLBAHUS 1
77 AHanu3upyolliee ckpeljBanue. HerosHoe fjoMUHUpOBaHYe 1
78 MurubpugHoe ckperuBanue. [IpakTHueckasi pabora «/3yueHue pe3yibTaToOB AUTHOPHUIHOTO 1




CKpellMBaHus Y AP030(QUIb»

79 [{uTosoryeckre OCHOBBI AUTUOPUAHOTO CKpeIUBaHUSs 1

80 CuernuieHHOe Hac/iejOBaHUe TIPU3HAKOB 1

81 XpOMOCOMHas TeOpHs HacJieICTBEHHOCTU 1

82 ['eneTuka rosna 1

83 ['eHOTHII KaK LieJIOCTHAs CUCTeMa 1

84 ["'eHeTHYeCKMM KOHTPOJIb Pa3BUTHS paCTEHUU, )KUBOTHBIX U YeslOBeKa 1

85 N3MmeHurMBOCTH NPU3HAKOB. BU/IbI NI3MEHUHUBOCTH 1

86 MopauduKkalioHHast U3MeHYMBOCTh 1
BapuarvoHHbIH psifi ¥ BapraljioHHasi KpyBasi. JlabopatopHasi pabora «VccnenoBanve

87 3aKOHOMEpPHOCTel MOAU(PUKAI[MOHHON U3MeHUUBOCTH. [TocTpoeHre BapHUal[MOHHOTO psijia U 1
BapHaLMOHHOU KPHUBOI»

88 [eHOTHTIMUECKAS! U3MEHUHMBOCTh. KOMOMHAaTHBHAsI U3MEHUMBOCTh 1

89 MyTarnroHHast ©3MeHYUBOCTh. [IpakTdeckas pabora « MyTaruu y gpo30¢uibl (Ha TOTOBBIX 1
MHKpOIpernaparax)»

90 3aKOHOMEpPHOCTH MYTALMOHHOTO TpoLiecca. JMUreHeTUKa U SIMreHOMUKa 1

91 I'eHeTrKa uesioBeKa. [IpakTuueckast pabota «CocTaBieHUe 1 aHa/li3 PO[OC/IOBHOM» 1

92 MeTozbl MeULIMHCKOW TeHeTUKU 1

93 3HaueHHe MeJULIMHCKOW reHeTHKH B TMPe/IOTBPAIlleHUH U JIeUeHUH TeHeTHUeCKUX 3a00/ieBaHui 1
yesioBeKa

94 OcHoOBHbIe TIOHSTHS ceneKlyu. JTabopaTopHast paboTta «/3ydyeHre COPTOB Ky/IbTYPHBIX pacTeHUH 1
Y TIOPOJ, JOMALLIHUX )KUBOTHBIX»

95 MeTo/ib1 ceneKLIMOHHOM paboThl. JlTabopaTopHasi paboTta «/3yueHue MeTOJJ0B CeleKLUU 1
pacTeHu»

96 IocTkeHusl CeNeKIUuM PacTeHUH U )KUBOTHBIX. [IpakTrueckas paboTa «IIpUBHUBKa pacTeHU» 1

97 CoxpaHeHue, U3yuyeHre U UCI0/Ib30BaHUe TeHeTUYeCKUX PeCcypCoB 1




BroTexHoOTHs KaK HayKa U OTpacb Mpou3Bo/cTBa. [IpakTuueckasi pabora «/3ydyeHuve

98 00BeKTOB OMOTEXHOIOTUK» 1
99 OCHOBHBIE HaIlpaB/I€eHUs] CHHTETUYECKOH OHMO0J/IOTHH 1
100 XpOMOCOMHas U FeHHasl UH)KeHepust 1
101 MeuiHCKe OMOTeXHOIOTUH 1
102 Pe3epBHbIi ypoK. [ToBTOpeHMWe, 060011[eHIe, CCTeMaTH3al[|sl 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102




11 K/TACC

Ne n/m

Tema ypoka

KosmmyecTBo uacos

Bcero

OBoJIIOLIMOHHas Teopust Y. [lapBrHa

JBrKylye cuibl 3BOJIIOLMY BUZIOB 110 Y. [lapBUHY

Bopw0a 3a cyiecTBoBaHHe, eCTeCTBEHHBIM U UCKYCCTBEHHBIN 0TOOD

d®opMrpoBaHUe CUHTeTUYECKOM TeOPUH 3BOJIIOLIUN

OTaribl 3BOJIFOI[MOHHOTO Mpoljecca: MUKPOIBOIIOLMS U MaKPO3BOHOLIYS

QAU |~ |[WIN |-

HOHYJ'IHL[I/IH — 3JIeMeHTapHasa e AWHKLa 3BOJIFOLINH

=== ===

3aKoH reHeTHueckoro paBHoBecus [[)k. Xapau, B. Batin6epra. JlTabopaTopHast paboTa
«BbIsIBIeHHE U3MEHUMBOCTH y 0COOEH OTHOTO BUZA»

—

OneMeHTapHble (PAKTOPbI 3BOJIFOLIUN

AddekT ocHoBaTesnst. IddekT OyTHIIOUHOTO TOPJIbIIIIKA

10

Murpartuu. V3o/s1uu nony/isALyii: reorpaduyeckas, bruonornueckas

11

EcTecTBeHHBIN 0TOOp — HaMpaB/SIOIIUN (GaKTOP SBOJIIOLIUN

12

[TonoBoit oTbOp

=== ==

13

[Tpucrocob61eHHOCTh OPraHU3MOB KaK pe3y/ibTaT MUKPO3BOJTOL[MH. JTabopaTopHasi paboTa
«M3yueHre apoMop(030B ¥ UAMOaAANTALMN Y PACTEHUN U )KUBOTHBIX»

14

[TpumepsI pUciocob/ieHuit y OpraHu3MoB: Mopdosoruueckue, GpU3noIoruuecKue,
broxumuueckue, roeejeHueckre. JlabopatopHas pabora «IIpucrocobnenrst opraHu3MoB U UX
OTHOCHTe/IbHasl Liesiec000pa3HOCThb»

15

Bup, ero kpurepuu u cTpykrypa. JlaboparopHast pabora «CpaBHeHHe BUZIOB I10
MOpP(}OIOrUUecKOMY KpUTEPUIO»

16

CrtpykTypa BUza

17

Buzoobpa3oBaHue Kak pe3y/IbTaT MUKPO3BOTIOLIUH




18 CB$13b MUKPO3BOJIFOLIUU U SMTUAEMHAOIOTUA 1
19 MakposBostouus. [1aneoHTosornyeckre MeTobl U3yueHus SBOTHOLIMU 1
20 buoreorpadurueckue MeTo/ibl U3yUeHHs IBOJIIOLIUU 1
21 OMOpHoIoruueckre ¥ CpaBHUTETEHO-MOP(OI0OrUueckre MeTo/ bl U3yUeHUst IBOJTFOL[UH 1
22 MonekyasipHO-TeHeTHuecKre, OMOXUMHUYeCcKre U MaTeMaThuyeckre MeTo/bl U3yueHUst SBOJTFOL[UU 1
23 OO0r1111ie 3aKOHOMEPHOCTHU 3BOJTFOLIUM 1
24 ApnanTtuBHas pagualys. HepaBHOMepHOCTb TEMIIOB 3BOJIFOLUA 1
25 HayuHble rurnoressl pOMCXOXKAEHUs )XKU3HU Ha 3emiie 1
26 [oHayuHbIe TIpe/iCTaB/IeHUs O 3aPOXKAEHUHN JKU3HU 1
27 OcHOBHBIe 3Tarbl HeOpraHUYeCcKOo! 3BOJIIOLIMN 1
28 I'unoTtese! 3apoXKAeHUs KU3HU 1
79 VicTopust 3eMnu 1 MeTo/ibl eé u3yueHwus. JlaboparopHasi paboTa «lI3yueHue U onucaHye 1
VICKOIaeMbIX OCTaTKOB JIDEBHUX OPraHHU3MOB»
30 HauanbHble 3Tarbl OpraHuueckou 3BOJTIOLIUU 1
31 OBOJIIOLYSL 3YKapUOT 1
39 OCHOBHBI€ 3Tarbl BOJIFOMY PacTUTETHFHOTO Mupa. [Ipaktuueckast pabora «/3yueHue 1
0coOeHHOCTel CTPOeHUsI PACTeHUH Pa3HBIX OT/E/I0B»
33 OCHOBHBIE 3Tarbl 3BOJIFOLIMU )KUBOTHOI'O MUpPa 1
34 OBooLUs )KUBOTHBIX. [IpakThueckasi paboTa «l3yueHrie 0cCO6eHHOCTeN CTPOeHHUsI TTI03BOHOUHBIX 1
JKABOTHBIX»
35 PasButye )xu3HU Ha 3emJie 110 3paM U Iepuojam 1
36 MaccoBble BBIMUPaHUS — 3KOJIOrMYeCcKye KpU3UChI MPOLLIOro 1
37 CoBpeMeHHbIH IK0JIOTUUeCKUN KPU3UC, er0 0COOEHHOCTH 1
38 CoBpemeHHasi CMCTeMa OpraHAYeCcKOoro IMpoIIoro 1
39 OcCHOBHBIE CUCTeMaTHYeCKye IPYIIbI OPraHu3MOB 1
40 AHTPOII0JIOTUSI — HayKa 0 YesioBeKe 1




41 Pa3BuTHe TIpe/iCTaB/IeHUM O TIPOUCXOXKIEHUH UeloBeKa 1
4 MecTo yesioBeKa B CHCTeMe OpraHuueckoro mupa. JlaboparopHasi pabota «l3yueHue 1
ocobeHHOCTel CTPOeHHs CKeJieTa uesioBeKa, CBSI3aHHBIX C MTPSIMOXOXKIeHUeM»
43 JBUXyIe CUIbl aHTPOIIOreHe3a 1
44 CooTHoleHre GMOIOTHUeCKUX U COL[AIBHBIX (PAKTOPOB B aHTPOTIOTeHe3e 1
45 OcCHOBHBIE CTaZjy aHTPOIIOreHe3a 1
46 ITaneoreHeTrka u rajeoreHOMUKa 1
47 OBOJIIOLMSI COBPEMEHHOI0 Ue/ioBeKa 1
48 YenoBeueckue packl. [Ipaktnueckas paborta «/3yueHue 3K0JIOTHUECKUX aJjaMTal[Ui ueoBeKa» 1
49 MexauCHUIIMHapHble MeTO/ bl aHTPOIOJIOI MU 1
50 3aposKJeHre U pa3BUTHE SKOJIOTUU 1
51 Mertozp! 3Kosioruu. JlabopaTopHast pabota «V3yueHre MeTO/I0B SKOJIOTHUECKUX UCC/Ie0BaHUM» 1
52 3HaueHHe 3KOJIOTUUeCKUX 3HAHUM [IJIs1 YesioBeKa 1
53 JKonoruueckue (HhakTopbl 1
c4 Abuotnueckue daktopbl. CBeT Kak 3K0/IoTuuecKuii hakrop. JlabopaTopHasi pabora «BrisiB/ieHre 1
nipycrocobieHri OpraHu3MOB K BJTUSTHUIO CBETa»
o5 Abuotnueckue dakTopbl. TeMriepaTypa Kak 3Kojoruueckuii pakrop. JlaboparopHasi pabota 1
«BbIsiBieHMe rpucriocob/ieHnii OpraHu3MOB K BJIMSIHUIO TeMITepaTyphbi»
56 Abuotnueckue akTopbl. BIaKHOCTb Kak 3Kosioruueckuii aktop. JlaboparopHast paboTa 1
«AHaTroMuueckrie 0COOEHHOCTH pacTeHWH U3 Pa3HbIX MeCT 0OUTaHUSI»
57 Cpe/ibl 00MTaHUST OPraHU3MOB 1
58 Buonornueckue puTMbl 1
59 ’KvizHeHHbIe OpMBI OPraHU3MOB 1
60 buotnyeckue akTopsl 1
61 3HaueHre OMOTUYECKUX B3aUMOZEUCTBHUH [I/IsI CyII[eCTBOBAaHHS OPraHU3MOB B cpejfie 00MTaHus 1




62 OKO0JIOTMYECKHE XapaKTePUCTUKH TOIYJISLIUU 1
63 OcHOBHBIe MOKa3aTe/y MOMYJIALMNA: YUC/IeHHOCTD, IIJIOTHOCTb, BO3PACTHAs Y M10/10Basi CTPYKTypa 1
64 OcHOBHBIe I0Ka3aTe Iy MOMYJ/IALUNA: POXKIaeMOCTh, IIPUPOCT, TEMII pOCTa, CMEPTHOCTb, MUTPALIUU 1
65 OKOJIorMyeckasi CTpyKTypa IomnyasLuu 1
66 JrHamMyKa MomnyJisiuy U eé peryJisius 1
67 KpuBble pocra uncieHHOCTH nonysaiyy. KpuBble BBDKMBaHUS 1
68 OKosornyeckas Huma Brza. JlabopatopHas pabora «IIpucriocobmeHusi ceMsiH pacTeHHH K 1
pacceieHUIO»
69 Buj kak crvcremMa nomnysuyi 1
70 3aKOHOMEPHOCTH MOBeZIeHUs] U MUTPaL{ii )KUBOTHBIX 1
71 Coo0111eCcTBO OpPraHM3MoB — OHOIIEHO3 1
72 OKocucTeMa Kak OTKphITas CUCTeMa 1
73 Kpyrosopor BeljeCcTB U IOTOK SHEPIUU B 3KOCUCTEMe 1
74 OcCHOBHBIe OKa3aTe Iy 5KOCUCTeMBI 1
75 OKoJiorhuecKue upaMu/ibl 1
76 Vi3MeHeHuUst COOOITIECTB — CYKI[€CCHU 1
77 [Tpupo/HbIe 3KOCUCTeMbI. DKOCUCTEMBI 03ep U PeK. IKOCUCTeMbl MOPel U OKeaHOB 1
78 [TpuposHbIe 3KOCHUCTEMBL. JKOCHUCTEMBI TYH/IP, JIECOB, CTEMeN, MyCThIHb 1
79 AHTpOIOreHHbIe 3KOCUCTEMBI 1
80 Ypb6oskocuctemsl. [TpakTrueckasi paboTa «V/3yueHue u onricaHue ypOO3IKOCHCTEMBI» 1
81 3aKOHOMepHOCTH (hOPMHPOBAaHUSI OCHOBHBIX B3aUMO/IeHCTBUM OPraHU3MOB B 9KOCHCTEMax 1
82 MexaHU3MbI BO3/IeHCTBUS 3arpsi3HeHM pa3HbIX TUTIOB Ha CyOOpraHM3MeHHOM, OpraHW3MeHHOM, 1
TIOMYJIALIMOHHOM M 5KOCUCTEMHOM YPOBHSIX
83 Buocdepa — obueryianeTapHast 000710uKa 3eMin 1
84 Yuenue B. 1. Bepnazgckoro o 6uocdepe 1




85 3aKOHOMEpPHOCTHU CYIIleCTBOBaHUS 6rochepbl 1
86 KpyroBopoThI BelllecTB ¥ GUOreoXUMUUeCKUe LIUKITbI 1
87 3oHanbHOCTH 6rocdepbl. OCHOBHBIE OMOMBI CyIIH 1
88 YcToiunBocTb 6Hochepsr 1
89 JKO0JIOTUYECKUEe KPU3UChI U UX TIPUYMHBI 1
90 Bo3peticTBue uenoBeka Ha 6uochepy 1
91 AHTpONOreHHOe BO3/IeMCTBUE HAa PaCTUTETbHBIN U )KUBOTHBIN MUD 1
92 OxpaHa 1pupobl 1
93 OCHOBHbIE IPHHLUITBI YCTOMYUBOTO Pa3BUTHS YeJI0BEUECTBA U TIPUPO/IbI 1
94 ParoHanbHOe TIPUPO/IOTIOIb30BaHUe ¥ COXpaHeHHe OMOJIOrHuecKoro pa3HooOpasust 3eMu 1
95 O606meHne 0 TeMe «MUKPO3BOJTIOLHS U e€ pPe3y/IbTaThb» 1
96 O606111eH1e TI0 TeMe «MaKpO3BOJIIOLUS U e€ pe3y/bTaThbi» 1
97 O6o61eHue 10 TeMe «[IporcxoKaeHre U pa3BUTHe KU3HU Ha 3eMyie» 1
98 O600111eHMe 0 TeMe «IIporCXOXKaeHe YeI0BeKa — aHTPOIIOTeHe3» 1
99 O600111eHME TIO TEMe «DKOJIOTHSI — HayKa O B3aUMOOTHOLIEHHUSIX OPraHU3MOB» 1
100 O06o0061eHue 110 TeMe «OpraHyu3Mbl U cpefia 00UTaHHs» 1
101 O06006111eHMe TI0 TeMe «DKOJIOTHS BUJOB U TTOMY/ISAL[HN» 1
102 O600611ieHre o TeMe «brocdepa — riodanbHasi SKOCUCTEMa» 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102













