


INOSACHUTEJIBHAS 3AIINCKA

[Tporpamma 10 yuebHOMy mipeamMety "buonorust” (manee - 6uonorusi) Ha
yPOBHe cpefHero o61ero oobpa3oBanus pa3paboTaHa Ha ocHOBe PDeepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 o6pa3oBanun B Poccuiickoi
deneparun», PIr'OC COO, Konnenmuu mperofiapaHysi yueOHOTO mpegMeTa
«buosoruss» M OCHOBHBIX ITOJIOK€HUN efiepasbHON paboueii MporpaMMbl
BOCITATAHUSI.

YuebHriii ipeaMeT «buosorus» yriaybaéHHoro ypoBHs usyuenus (10-11
K/IaCcChl)  SIBJISIETCS  OJHUM W3  KOMIIOHEHTOB IIpeIMeTHOM  00siacTu
«EcTecTBeHHO-HayuHble TMpeaMeTel». CorsacHo tonoxkenusm PI'OC COO
npodubHbIe yueOHbIe TIpeIMeThl, HW3yuaeMble Ha YTrayOJIEHHOM YypOBHE,
ABJIAIOTCS criocobom auddepeHialiiv o0yueHyst Ha YPOBHE CpeAHEro 00IIero
oOpa3oBaHusT U TIPU3BaHbI 00eCIeUnTh MPEeeMCTBEHHOCTb MEXIYy OCHOBHBIM
o0ImmM, cpegHUM OOILWMM, CpeHUM TIpOheCCHOHATBHBIM ¥  BBICIINM
obOpa3oBaHueM. B To ke BpeMsi KaXK/IbIii U3 3TUX y4eOHBIX MPeAMETOB J0/DKEeH
ObITh OpDUEHTHMPOBAaH Ha TIPUOPUTETHOE pellleHWe 00pa30BaTebHbIX,
BOCIWTATeNbHBIX U PAa3BUBAIOIIMX 3aJjay, CBs3aHHBIX C MpodOopUeHTaluei
oOyuaroluxcs ¥ CTUMy/JIMpOBaHWEM WHTepeca K KOHKDPETHOW 006sacTu
HAay4yHOTO 3HAHWS, CBS3aHHOTO C OwWojorueid, MeAWIIMHOW, 3KOJIOTHEH,
TICHUXO0JIOTUEeU, CTIOPTOM W/ BOEHHBIM [IeJIOM.

[Tporpamma 1o yuebHomMy rpeamety "Buosorus” maér mpecTaBieHHe O
L[e/IM ¥ 3aJjauax M3ydyeHUs yueOHoro npeamera «buonorus» Ha yriay0/iéHHOM
yPOBHe, orpejie/nisieT 00si3aTesibHOe (MHBapHaHTHOE) TpeJMeTHOe CO/lep’KaHue,
ero CTPyYKTypUpOBaHUe MO pa3fiejiaM U TeMaM, paclipefiejieHrde M0 Kjaccam,
peKOMeH/IyeT T0C/ieZloBaTe/TbHOCTh M3ydeHUs yueOHOro Marepuasia C YUETOM
MEXXTpeZIMEeTHbIX Y BHYTPHUIIPEMETHBIX CBsSi3eH, JIOTUKU yueOHOro Tipoliecca,
BO3pacTHBIX 0COOeHHOCTeM oOyuaroluxcsa. B mporpamMme 1o Guosioruu
peayi30BaH MPUHIUIT TPEeMCTBEHHOCTH C H3ydeHHeM OWOorTvM Ha ypOBHE
OCHOBHOro oO01ero o6pa3oBaHus, Osarogapsi uYeMy THPOCMaTPHBAETCS
HalpaB/IeHHOCTb Ha TMOC/eylollee pa3BUTHe OWOJIOTHYECKWX 3HAHUM,
OpPHEeHTHPOBAHHBIX Ha (POPMHUPOBaHUE eCTeCTBEHHO-HayYHOT0 MUPOBO33pPEHUS,
9KO0JIOTUYECKOTO MBIIIIeHHs, TIPe/ICTaB/IeHNi O 3/10pOBOM oOpase >KM3HH, Ha
BOCTIMTaHWe Oepe>KHOTO OTHOIIEeHWS K OKpY’Karollled TIpupogHOUM cpefe. B
rporpaMMe 1o OMOMOTUM TaK)Ke TOKa3aHbl BO3MOXKHOCTH Y4ueOHOTO TipeiMeTa
«buonorus» B peamu3zanmm  TpeboBanuii PI'OC COO K I/IaHUPYEeMbIM
JTMYHOCTHBIM, MeTarpeMeTHbIM U TIpeJIMeTHBIM pe3y/bTaTaM OOyueHHus U B
(opMUpOBaHHY OCHOBHBIX BHOB YyueOHO-TIO3HABATe/IbHOM [1eSTeIbHOCTH
00y4JaroIMXCs 0 OCBOEHHIO COZepyKaHHsI OMO0oruueckoro obpa3oBaHUs Ha
ypOBHe cpefiHero o6iiero o6pa3oBaHusl.

YuebHbiii mipegMer «buomorus» Ha  YpPOBHE cpeAaHero  o0Iiero
oOpa3oBaHus  3aBepiiaeT Owosioruueckoe oOpa3oBaHWe B IIIKOIe U
OPHEHTUPOBaH Ha paciivpeHre U yriayOseHue 3HaHUN 00yUaroIuxcsi O XKUBOU
TIpUpO/ie, OCHOBaX MOJIEKY/ISIDHOM U K/I€TOUHOW OWO/oruu, 3MOpUoioTUd U
Ouonoruu pa3BUTHS, T€HETHKH, CeeKI[MH, OMOTEeXHOJIOTHH, 3BOIOIMOHHOTO
yUeHUsI U IKOJIOTHUHU.

W3yuenne yuebOHOro mpemMera «buomorusi» Ha yriyO/JIeHHOM YypOBHe
OPHEHTUPOBAHO Ha TMOATOTOBKY OOYyYarOIIUXCS K MOCeyIOIIeMy T0/TyUYeHHI0
buonornueckoro obOpa3oBaHWsi B By3aXx W OpraHU3aldsAX  CpeJHero
npodeccroHambHOTO 0Opa3oBaHuss. OCHOBYy ero cojepskaHUsl COCTaBJIsSieT
cucTeMa O6UOOTMUECKUX 3HAHUM, ITOTyYeHHbIX TIPU U3yUeHUH 00yUaroIMMUCS
COOTBETCTBYIOL[UX CHUCTEMATUUECKWX pa3fieJioB OHOJOTMHM Ha YPOBHe



OCHOBHOro o01riero obOpa3oBaHusi, B 10—-11 K/maccax 3TH 3HAHHUS IIOTyYarOT
pa3ButHe. Tak, pacmmpeHsl U yraybaeHbl OMoI0ruUecKre 3HaHUS O PaCTeHUsIX,
JKUBOTHBIX,  rpubaxX,  OakTepwsiX,  OpraHH3Me  Ue/J0oBeKa,  OOImuMX
3aKOHOMEpDHOCTSIX ~ JKW3HU, [IOTIOJTHUTESBbHO BKJIIOUeHBbI OHosIoTHUYeCcKre
CBefleHUsT TIPUK/IAZHOTO U TIOWCKOBOTO XapakTepa, KOTOpble MOJKHO
WCTI0/Ib30BaTh KaK OPWEHTHPhI [Jid TIoC/eAyrolero Bbibopa Tmpodeccu.
Bo3Mo)XHa Takke WHTerparus OMOJIOrHYecKuX 3HaHHM C COOTBETCTBYIOI[UMH
3HAHUSIMH, TIOTyYeHHbBIMH OOYYalOIUMUCA TIpU W3yueHUU (QU3UKUA, XUMUH,
reorpaduu U MaTeMaTHKHU.

CTpyKTypa mporpaMMbl 1o yueOHOMYy mpeameTy "Buomorus”" oTrpakaeT
CUCTEMHO-YDPOBHEBBI U 3BOJIIOLIMOHHBIA TIOAXOZAbl K HW3yUeHHI0 OWOIOTHH.
CornacHO WM, M3yuyalOTCs CBOWCTBA M 3aKOHOMEDHOCTU, XapaKTepHbIe is
JKUBBIX CHCTEM PA3HOr'0 YPOBHSI OPTaHM3allUH, IBOTIOLMA OPraHWYeckoro Mupa
Ha 3emse, cOXpaHeHUs1 OHMOIOrUUeCKOTO pa3HooOpa3us IiaHeThl. Tak, B 10
K/lacce M3yudaloTCsd OCHOBBI MOJIEKY/ISIDHOM UM KJAETOYHOW  OHOJoruw,
9MOPHOJIOTHH U OMOIOTUM Pa3BUTHS, TeHEeTUKHU U CeJIeKIUU, OMOTeXHO/IOTHN U
CUHTEeTHYeCKOW OHOJIOTHH, aKTyaJu3UPYIOTCA 3HAHUS OOydYaroIuxcsi TI0
OoTaHUKe, 3007I0THH, aHaTOMuHM, (usHosoruu uenoBeka. B 11 kmacce
M3y4aroTCs 3BOTIOI[MOHHOE YUeHre, OCHOBBI KOJIOTUH U yueHue o brocdepe.

Yuebubiii mnpeamer «buosorus» Tpu3BaH  00eCIeUMTbL  OCBOEHHE
o0yuaroiumMucs OHOJOTUYeCKMX TeOpUM W 3aKOHOB, WjeH, TPUHILIUIIOB U
MpaBWI, JieXKallldX B OCHOBE COBPEMEHHOW eCTeCTBeHHO-HayYHOW KapTUHBI
MUpa, 3HaHW O CTPOEHHH, MHOT000pa3uu 1 0COOEHHOCTSIX K/IeTKU, OpraH13Ma,
TOMy/ISIUH, 6UOIIeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYUHBIX JOCTHKEHUSX,
COBpEMEHHBIX  HWCCeIOBaHUSX B  OWOMOTMM, TPUKIAZHBIX  acreKTax
Obuvonornueckux 3HaHWW. [ pa3BUTHS W TIOAJEp)KaHUs UHTepeca
oOyuarommxcss K  OHWOMOTMM  HapsAy CO  3HAUUTEILHBIM  0O0BEMOM
TEOPETUYECKOr0 Marepuana B COZEP)KaHMH MPOrpamMMbl 110  OMOJIOrUH
Mpe/lyCMOTPEHO 3HAKOMCTBO C WCTOPUEH CTAHOB/IEHHMSI W PA3BUTUsI TOW W/
vHOUW obslacTv GUOMOTWH, BK/IAZIOM OTE€UeCTBEHHBIX W 3apyDOeKHBIX YUEHBLIX B
pellieHre BaXKHEUIITX OMOIOrHYeCKUX 1 9KOJIOTHUeCKUX TTPOoOIIeM.

Ilens wu3yueHuss yueOHOro mpeamera «buosorusi» Ha yriayOaéHHOM
ypOBHE — OBjajieHHe OOydYarol[UMHUCS  3HAaHHUSAMHA O  CTPYKTYPHO-
(GyHKIMOHANMBHOM ~ OpraHW3al[id  JKMBBIX CHUCTEM pa3HOrO0 paHra U
nprobpeTeHre YMeHU UCTI0b30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM UHTEpeca K
orpefie/IéHHONM 00macTy TpodeCcCHOHAMBHOM AesTeNbHOCTH, CBSI3aHHON C
Ouvonorveil, WIX K BLIOOPY yueOHOrOo 3aBefieHWs [JisI TIPOZJOJDKEHHS
buonornueckoro o6pa3oBaHusl.

HNocTwkeHne 1ieid u3yueHUsi ydeOHOro mipegmerta «buosiorus» Ha
yrayO/éHHOM YpOBHe 0becrieurBaeTCs pellieHreM C/ieJyIOIUX 3azau:

OCBOeHHe OO0yuaroIUMHCS CUCTeMbl OHOJIOTUYECKUX 3HaHWM: 00
OCHOBHBIX OHOJIOTHYECKHUX TeOpUsiX, KOHIIEMIUsAX, TUIOoTe3ax, 3aKOoHax,
3aKOHOMEpPHOCTSIX U TIpaBWIax, COCTaBJ/SIOIMINX COBPEMEHHYHO eCTeCTBeHHO-
HayuyHyH0 KapTWUHy MHpPa; O CTPOeHWM, MHOroo0Opasuui W 0CO0eHHOCTAX
buonornueckux cucrteM (KaeTKa, OpPraHu3M, TIOMyJSLus, BUJ, OUOTeor|eHo3,
buocdepa); 0 BBIJAIOIINXCS OTKPBITHUSIX W COBPEMEHHBIX WCC/Ie[OBaHUSAX B
0moJI0rNY;

O3HaKOMJIeHHe OOYYaroIuXcsi C MeTOZaMM TI03HAHWS YKUBOUW TIPUPO/IBI:
WCC/Ie/JOBaTe/IbCKUMUA MeTO/laM{d  OMOJIOTMUeCKUX HaykK (MOJeKyJIsipHOU |
K/IETOUHOM OHO/IOrMH, 3MOpHOIOTMM W OWONOTHH Pa3BUTHS, TE€HETUKH H
ce/leKluM, OWOTEXHOJIOTUM W CHUHTETHYeCKOW OWONorvM, TiaJeOHTOJIOTHH,



9KOJIOTUM); METOJaMH CaMOCTOSTebHOTO TIPOBeJleHUsI  OMOIOTMueCcKux
HCCeloBaHMM B Jlabopatopur W B TIpupozie (HaOmiofeHHe, W3MepeHHe,
9KCTIePUMEHT, MO/e/TMPOBaHIe);

oB/laZieHre OO0yYaroIMMHCS YMEHUsSIMUA: CaMOCTOSATeTbHO HaXO/UTh,
aHa/IM3UPOBaTh U MCII0/Ib30BAaTh OMOJIOTHYECKYI0 MH(OPMAIIHIO; TI0/Th30BaThCS
OMOIOTUYECKON TePMHHOJIOTHEM M CUMBOJIMKOM; YCTaHABIHUBATh CBSI3b MEXAY
pa3BuTHEM OHOJIOTHM W COLMATBbHO-IKOHOMUUECKUMH U IKOJIOTUYECKUMU
npobsieMaMyl uesioBeUeCTBa; OIleHUBATh TOC/IeACTBUS CBOEU AesTelbHOCTH T10
OTHOILIEHUIO K OKpPY’Karollled TPUPOHOU cpefie, COOCTBEHHOMY 3/I0POBBIO U
3[JOPOBBI0  OKDY>KaIOI[UX Jrofiel; 00OCHOBBIBaTH U COOMIOATH  MephI
npoduIaKTHKA WH(EKITMOHHBIX 3a00/ieBaHMM, TIPaBWIA TIOBeIeHUsI B TIPUPO/ie
u obOecreueHuss 0e30maCHOCTH  COOCTBEHHOM  JKU3HEAESITEILHOCTU B
ype3BbIUAMHBIX CHUTyal[UsiX TPUPOAHOTO U TeXHOTeHHOTO XapakTepa;
XapaKTepu30BaTh COBpeMeHHbIe HayUHble OTKPBITUS B 00/1aCcTH O10/I0THY;

pa3BuTHe Yy OOyuarol[uXxcs HWHTe/VIeKTya/JlbHbIX W TBOPYECKHUX
criocobHOCTeld B TIpoljecce 3HAKOMCTBA C BBHIIAIOIIMMHUCSA OTKDPBITUSIMH U
COBpeMeHHBIMH MCC/IeIOBaHUSIMIA B OMOJIOTHH, pelllaéMbIMU €r0 MpobiemMamu,
MeTO/]0JIoTHeH OHMOIOTUUeCKOTO WCCIIeJOBaHUSI, TIpOBe/IeHsI
9KCTIePUMEHTAlbHBIX ~ WCCe/IOBaHUM, pellleHusT OWOoNorMuecKux  3afad,
MO/IeJIMPOBAHUS OMOIOTHUECKUX 00BEKTOB 1 ITPOLIECCOB;

BOCTIMTaHUe Y 00y4Jaroiyxcsl [eHHOCTHOT'O OTHOILIIEHUS K KUBOM TIpUpO/ie
B IeJIOM W K OTAe/NbHbIM e€é o0beKkTaM U sIB/ieHHsM; (OpMHUPOBaHUE
9KO/IOTUYECKOM, TeHeTUUYECKOH T'PaMOTHOCTH, OOIel KyJIbTYphl ITOBeJEHHUS B
TIPUPO/ie; UHTETPaIM eCTeCTBeHHO-HAayUHBIX 3HAaHUMH;

npuobpeTeHre OOYYAIOIIMMUCA KOMIIETEHTHOCTU B  paljMOHaTbHOM
TIPUPO/IOTIO/E30BaHNH (COO/IOZIeHe TIpaBU/I TIOBeZieHUsI B TIPHUPOJe, OXPaHbI
BUJIOB, 2JKocucTeM, Ouocdepnl), coXpaHeHUM COOCTBEHHOTO 370POBbS U
3[JOPOBBbSI  OKpYJKaroIux  Jrofier  (coOsofeHusi Mep  TNpOMHIaKTHKH
3aboneBaHMi,  obecrieueHre  0E30MACHOCTH  JKU3HEAESTEILHOCTU B
ype3BbIYalHBIX CUTYAI[USIX MPHUPOAHOTO U TEXHOT€HHOTO XapaKTepa) Ha OCHOBE
HCTI0/Tb30BaHusI OMOIOTMUeCKUX 3HaHUM Y YMEHUM B ITOBCeHEBHOW XKU3HHY;

CO3MaHMe YCJIOBUM /IJI1  OCO3HAaHHOTO  BbIOOpa  0OyYaroIUMUCS
WHAUBUY/IbHOU obpa3oBaTebHOM TPaeKTOPUH, CTI0COOCTBYIOIT[EH
roc/iefiyroiemMy TpodeccroHa/IbLHOMY CaMOOTIPe/ie/IeHH0, B COOTBETCTBUM C
VHAVBHUIyaJbHBIMU MHTEpeCaMH U TTIOTPeOHOCTSIMU perroHa.

OOijee UMC/I0 4YacoB, OTBeJeHHbIX Ha U3ydeHWe Ouosoruu Ha
yrnyO/ieHHOM ypOBHe cpefHero obiijero o6pa3oBanus, coctaBsieT 204 yaca: B
10 knacce — 102 yvaca (3 yaca B Hefem0), B 11 knacce — 102 yaca (3 yaca B
HeJIesTt0).

OT060p OpraHM3aMOHHbLIX (DOPM, METO/IOB U CPeACTB 00yueHus OMOI0run
OCYIIIeCTB/ISIETCS C YUETOM CITel(UKH ero coZiepKaHus ¥ HarpaB/eHHOCTH Ha
MpoJio/DKeHre Ouosioruyeckoro 00pa3oBaHWSI B OpraHM3alUsAX CpPeJHero
npoeCcCrOHABLHOTO U BBICIIEro 06pa3oBaHUsl.

OO0s13aTeTbHBIM  YCJIOBHEM TIPH O0yueHMM OHOJIOTMM Ha YIIyOJIEHHOM
yYPOBHE SIB/ISIeTCs TIPOBe/ieHre /1abopaTOpHBIX U MpaKTUuecKux pabot. Takke
yuyactie  0OydJalIUMxcsi B BBINOJIHEHWH  TPOEKTHBIX W yueOHO-
HCCIe/JOBaTe/IbCKUX paboT, TemaThka KOTOPBIX OTpeZesiseTCss yuuTeneM Ha
OCHOBE HMEIOLIUXCS MaTepruaTbHO-TeXHUUECKUX peCypcoB U  MECTHBIX
TPUPOJHBIX YCIOBUM.



COJAEP)XAHUWE OBYUEHUSA
10 KJIACC

Copep>kaHue mporpaMMel, BbIZIeJIEHHOE KypCU8OM, He BXOJUT B TIPOBEPKY
rocylapCTBeHHOU uToroBou arrecratuu (I'NMA).

Tema 1. buosiorus Kak Hayka

CoBpemeHHasi Ouosiorvss — KOMIUIeKCHas Hayka. Kparkas wucTtopus
pa3BuTHsl Oumosioruu. buosiornueckre HayKd W u3ydaemble WMHU IPOOIEMBI.
dyHIaMeHTabHbIe, TMPUK/IaJHble Y TOUCKOBbIe HAyUHbIe WCCAeOBaHUS B
buosioruu.

3HaueHne Owonoru B (OPMUPOBAHUM COBPEMEHHOW eCTeCTBeHHO-
HayuyHOW KapTuHBI Mupa. [Ipodeccun, cBs3aHHble C OWoOrHel. 3HaueHHe
Ouvonoru B TPAKTAYECKOW [esATebHOCTH YesioBeKa: MeAWlMHe, CeTbCKOM
XO035UCTBE, TIPOMBILLLJIEHHOCTH, OXPaHe NPUPObI.

JeMoHCcTpanuu

[Moptpetsl: Apuctotens, Teodpact, K. Jlunueii, K. b. Jlamapk, Y.
HapBuH, Y. I'apei, I'. Mengens, B. Y. Bepuaackuu, U. II. TlaBnos, U. U.
MeunukoB, H. /. BaBuno, H. B. Tumodees-PecoBckuii, /). YorcoH, .
Kpuk, . K. benses.

Tabsuier U cxembl: «CBsA3b OHMOJIOTHN C APYTMMU HaykKamu», «CHucTeMa
OMOIOTUUECKUX HAYK».

Tema 2. JKuBbIe cCTeMbI U UX U3y4YeHUE

JKuBble cucTeMbl Kak TpeiMeT u3yueHusi 6uomorvu. CBOWCTBA KUBBIX
CUCTEeM: €eJVWHCTBO XWMHWUECKOTO COCTaBa, [AUCKPETHOCTb M LeJIOCTHOCTb,
CJIOJKHOCTb Y YTOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHW3alys,
CaMOBOCIIPOU3Be/IeHre, Pa3/pa>KUMOCThb, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3anuu JKMBBIX CHUCTEM: MOJIEKYJIAPHbIM, KJI€TOUHBIN,
TKaHEBbIM,  OpPraHW3MEHHbIM,  IIOMYJ/SLMOHHO-BUAOBOM,  SKOCHUCTEMHBIN
(6buoreorieHoTHUECKMI), OmochepHbIiA. [Ipollecchl, MPOUCXOAAIIHE B >KHUBBIX
cuctemax. OCHOBHble TIPU3HAKU >KMUBOr0. KW3Hb Kak (hopMa CyIleCTBOBaHUS
Marepud. Hayku, wu3yuaromme >XUBbIe CHUCTeMbl Ha PpasHbIX YPOBHSX
OpraHu3alvu.

M3ydeHue KUBBIX cucTeM. MeTozibl Grosiornyeckoil Hayku. Habsmomenue,
vW3MepeHre, SKCIIePUMEeHT, CHUCTeMaTu3alus, MeraaHanu3. [loHatue o
3aBUCMMOW M He3aBUCMMOM mepeMeHHOM. [lnaHWpoBaHWe 3KCIepUMeHTa.
[TocTaHOBKa ¥ mipoBepKa rurote3. HymneBas rumote3a. [ToHsSTHe BBIOODKU U eé
JIOCTOBEPHOCTh. Pa3bpoc B Ouosiorndyeckux gaHHBIX. OlleHKa AOCTOBEPHOCTU
TOTyUYEeHHBIX pe3yJbTaToB. [IpUUMHBI WCKaXKeHUs Pe3y/bTaTOB SKCIIepHMEeHTa.
[ToHsATHE CTaTUCTUYECKOTO TeCTa.

JeMoHCcTpanuu

Tabmuiel ¥ cxeMbl: «OCHOBHBIE TIpU3HAKU >KA3HW», «buonoruueckue
cuctembl», «CBOWCTBA >XUBOM MaTepun», «YPOBHU OpraHU3alluM >XUBOU
npupoabl», «CTpoeHre >XUBOTHOM KJIeTKW», « TKaHM JKUBOTHBIX», «CHUCTEeMbI
OpraHOB UeJ/IOBeUecKOro opraHusma», «buoreoijeHos», «buocdepa», «MeTozbl
H3y4eHUs] >KMBOW MPUPO/IbD».

Ob6opyznoBaHue: JabopaTopHoe  00OpyZoBaHWe [ TIPOBeJeHUS
Ha0JIr0/IeHNH, U3MepeHHH, SKCTIepUMEeHTOB.

IlpakTuueckas pabora «Vcrionb3oBaHWe PA3IAYHBIX METO/OB TIpU
W3yUYEHUU )KUBBIX CUCTEM.

Tema 3. buosiorus KjieTku



KneTtka — cTpyKTypHO-GyHKUIMOHaNbHasi eAWHUIla >KUBOro. Vcropus
OTKpBITUs KieTKh. Pabotel P. I'yka, A. JleBenryka. Knetounas teopus (T.
[IIBanH, M. Ilnelinen, P. BupxoB). OCHOBHbIe MOJIOXKEHHS COBPEMEHHOU
KJIETOYHOM TeOPUH.

MeToapl MOJIEKY/ISIPHOM UM KAETOUHOW OWOJOTHH: MHKPOCKOIIHS,
xpomMaTtorpadusi, 3/ieKTpodope3, MeTo/, MeueHbIX aTOMOB, JuddepeHiraIbHOe
LeHTpudyrupoBaHre, Ky/JIbTUBHDOBaHUE K/IETOK. M3yueHue (UKCUPOBAHHbIX
K1emoK.  DJIeKTpOHHasi ~ MHUKpPOCKomusi.  KoHgokanbHasi —~ MUKPOCKONUSL.
BumasnbHoe (npudicu3HeHHOe) u3yueHue KJAemok.

JeMoHCcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. Llnennen, P. Bupxos, K.
M. bap.

Tabmbl u  cxembl: «CBeTOBOM  MHKDPOCKOI»,  «JDJIEKTPOHHBIN
MUKPOCKOT», «/IcTOpYs pa3BUTHSI METO/I0B MUKPOCKOITHAW».

Ob6opyzoBaHue: CBETOBOM MHKPOCKOI, MUKPOTIperapaTbl pacTUTe/bHBIX,
JKUBOTHBIX U OaKTepUaTbHBIX KIeTOK.

IlpakTnueckasa pabora «l/3yueHne MeTOJ0OB K/IE€TOUHON OHOJIOTUU
(xpomartorpadusi, 31ekTpodope3, audbddepeHIMaIbHOe 1[eHTPpU(YTrHpOBaHuUe,
[TLIP)».

Tema 4. XumMnuyeckKasi opraHu3anus KjieTKu

XVWMHUUYeCKUM COCTaB K/IeTKU. MakKpo-, MUKDPO- U YJIbTPAMUKPO3/I€MEHTHI.
Boga u eé posib Kak pacTBOpHUTe/s, peareHTa, yyaCcTe B CTPYKTyPUPOBaHUU
KJ/IeTKH, TeTUIOPery/Isiiui. MuHepasbHble BellleCTBa KJIeTKH, MX OHoJiorndeckast
poJib. Posib KAaTUOHOB Y aHUOHOB B KJIETKE.

OpraHvueckye BelllecTBa KieTKU. buosjornueckuve mosvMepsl. benku.
AMUHOKUC/IOTHBIM cocTaB  OenkoB. CTpPyKTypel OelKOBOW  MOJIEKY/IbI.
[TepBuuHasi CTPyKTypa Oesika, TeNTHAHAs CBSi3b. BTopuuHas, TpeTUYHas,
yeTBepTHUYHasi CTPYKTYphl. JleHarypaiusi. CBoiicTBa 6enmkoB. Knaccudukarius
6enkoB. Brosornueckue GyHKIMYU 0eKoB. [TpUOHDI.

YrneBogel.  MoHOcaxapupl,  Aucaxapujbl,  OJUrOCaxapujibl U
nosiicaxapuzibl. OOIMii T71aH CTPOeHUSI W (PU3MKO-XUMHUYeCKHe CBONCTBa
yrJjieBoZioB. buosiornueckue GyHKIMY yT/1€BOZOB.

Jlumigel.  T'uapodumnbHO-rHApodobHBIe  cBoiicTBa.  Kraccudukaiys
munuzoB. Tpurnvuepuzibl, hochomnunuabl, BOCKM, cTepou/bl. buosoruueckue
dbynkumn munuaoB. OOIMe CBOMCTBa OMOJIOTHYeCKMX MeMOpaH — TeKy4yecTb,
CIoCOOHOCTh K CaMO3aMbIKaHUI0, TIOJTYTIPOHUIIAeMOCTb.

Hykneunoseie kuciotel. [JHK 1 PHK. CTpoeHve HYK/JIeMHOBBIX KUCJIOT.
Hyxkneotuasl. [Tpunimn komriiemeHTapHocty. [1paBuio Yapradgda. CtpykTypa
IOHK — nBoiiHas criupasb. MecToHaxoxk[eHre W Ouosjorudeckve (GyHKI[UH
OHK. Buasl PHK. ®yukiuu PHK B kietke.

Ctpoenue mosekyssl AT®. Makpospruueckve cBsi3u B mosieKysie ATO.
buonorunueckre pyHkimu AT®. BoccTaHoB/IeHHbIe TTEPeHOCUUKHU, X QYHKLIAN
B KneTke. /[pyeue Hykneozuompugocpambl (HTD). CekBenupoBanue [JHK.
MemoObl 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMeOoMUKLU.

CtpykrypHas  Ouwosorusi:  Ouoxumuueckne ¥ Ouodu3NUeckue
WCCIe/JOBAaHUSI COCTaBa M TIPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJIEKYII.
Mooeauposanue cmpykmypbl U yHKYuli OUOMOMEKYA U UX KOMNIEKCO8.
KomnblomepHbili Ou3aliH U oOpeaHuuecKull CuHme3 OUOMOMEKYA U UX
HenpupoOHbIX AHA/10208.

JeMoHCcTpanuu



[Toptpetsr: JI. Ilomuur, [Ox. YotcoH, ®. Kpuk, M. YwunkuHc, P.
®paHkiuH, @. Canrep, C. [IpysuHep.

HNuarpammbl:  «PacripesiesieHrie XUMHYECKMX 3/IEMEHTOB B HEXUBOU
nipupojie», «Pacmipe/iesieHrie XUMUUECKHX 3/IEMEHTOB B JKUBOU TIPUPOJIE».

Tabsuiel 1 cxembl: «Ilepuoguyeckast Tabauila XUMUUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOMEKYJIbI BO/IbI», «BellecTBa B cOCTaBe OPraHu3MoB», «CTpoeHMe
MoJieKy/bl beska», «CTPYKTypbl Oe/TKOBOM MOeKy/ibl», «CTpoeHre MOJIEKYT
yrjieBofioB», «CTpoeHue MOJieKy/l JIMNUAoB», «HyK/ienHOBble KUCIOThI»,
«CTtpoeHnue moseKyJsibl ATD».

Ob6opyzoBaHue: XMMHUUeCKast Tocya U 000pyjoBaHue.

JlaboparopHast pabora «OOHapykeHne 0e/lKOB C  TIOMOII[bIO
KaueCTBEHHbIX PeaKI[1ii».

JlabopaTropHast pabGora «lccinemoBaHWe  HYK/I€MHOBBIX — KHCJIOT,
BbI/Ie/IeHHbIX U3 KJIETOK PAa3/IMUHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue i PyHKIUM KJIETKH

Tunel KAeTok: 3ykKapuoTHyeckas U mMpokapuoTuueckas. CTpPyKTypHO-
(byHKIMOHabHBIe 00pa30BaHUS K/IETKHU.

CTpoeHue TIPOKapUOTHUYECKOW KieTKW. KierouHas creHKa OakTepwii u
apxeii.  OcobeHHOCTH  CTpOeHHMs  reTepoTpodHOM ¥  aBTOTPO(dHOMI
MTPOKAPHUOTUYECKHX KJIeTOK. MeCcTO U poJib IPOKAapHOT B OUOI[eHO3aX.

CrtpoeHne ¥ (DYHKIIMOHUDOBAaHWE  SYKApDUOTHMYECKOW  KJIeTKU.
[TnasmaTnueckass membpaHa (Tuia3masiemMMma). CTpPyKTypa Iila3MaTHUeCKOM
MemMOpaHbl. TpaHCIOPT BeIeCTB uepe3 TUIa3MaTUUeCKyl0 MeMOpaHy:
naccuBHbI (Auddysusa, obneruénHas auddy3us), aKTUBHBIA (MIepBUUHBLINA U
BTOPUYHBIA aKTUBHBIN TpaHCIOpT). IloayripoHuiiaeMoct MeMbpaHbl. PaboTa
HaTpUM-KanueBOro Hacoca. JDH/OLMTO3: THUHOLMTO3, (paroluros3. OK30L[UTO3.
Krnetounass crtenka. CTpykTypa M (YHKIMM KJIETOUHOM CTE€HKU paCTEeHUM,

rprboB.
Hurorvtasma.  Luto3one.  LluTockeser.  [IBykeHWe  LIUTOILUIA3MBEI.
OpraHou/ibl KJIETKHU. OpHomMemMOpaHHBIe OpraHOU/bI KJIeTKU:

sHAOIIa3MaThueckas cetb (JI1C), annapat 'onbAKuy, TM30COMBI, UX CTPOEHHE
1 GyHKUUU. B3anMocBsA3b ofHOMeMOpaHHBIX OpPraHoOWOB KieTKd. CTpoeHue
TpaHyJIIPHOTO peTHKyJyMa. MexaHu3m HanpaeneHus 6eakoe e JIIC. CuHre3s
pacTBoOpUMBIX OenkoB. CHHTE3 K/IeTOUHBIX MeMOpaH. ['agkuii (arpaHy/isspHbIi)
3H/IOT/Ia3MaTUUeCKUl peTuKyayM. CekpeTopHasi QyHKIUs anmnaparta ['obmpxu.
Moouguxayus 6enkoe 6 annapame I'onbOxcu. Copmupoeka beakos 8 annapame
T'onboxcu. TpaHcropT BellecTB B KJeTKe. Bakyonu pacTUTeNbHBIX KJIETOK.
Knetounsii1 cok. Typrop.

[ToslyaBTOHOMHBIE ~ OPraHOW/bl ~ K/JI€TKW: MWUTOXOHJIPUM, TUIaCTU[IBI.
IMpoucxoxcoeHue  mumoxoHopull u  naacmud. Cumbuoeenez  (K.C.
Mepexckosckuti, JI. Mapeyauc). CrtpoeHve ¥ (YHKUMA MUTOXOHADUNW U
riactuzi. [TepBUuHbIe, BTOPUYHbBIE U C/I0’KHBIE TUIACTU/IbI (POTOCUHTE3UPYIOLHUX
3yKapuoT. XJI0POI/IaCThbl, XPOMOILIACThl, JIEMKOT/IACThI BHICILIUX PACTEHUM.

HemembOpanHbie  opraHougpl  KieTku  CrTpoeHue U (YHKIUH
HeMeMOpaHHBIX ~ OpPraHOWZIOB  K/eTKA. Pubocombl.  [IpomedcymouHble
¢unramenmbl. MUKpopunameHTbl. AKMUHOBble MUKpOpUIameHmMbl. MblIllIeuHble
K/IeTKA. AKMUHOBble KOMNOHEHMbl HeMblWeUHblX KiemoK. MUKpOTpyOOuKH.
Knetounbiii 1jeHTp. CTpoeHWe U [JBWKEHHWE JKTYTUKOB U  peCHUUEK.
Mukporpybouku 1uTorvia3mbl. LleHTpuonb. bBesnku, accoyuupoeaHHble ¢
MuKpocpurameHmamu u mukpompyboukamu. MomopHble besxu.



Slnpo. Obonouka siipa, XpOMaTHUH, KapyoIjia3Ma, s/IPBIIIKH, UX CTPOeHHe
U ¢yHKIMH. SnepHbiii 6eKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE pacrioioyKeHHue
XpOMOCOM B uHTep(dasHOM sifipe. JyXpoMamuH u 2emepoxpomamuH. bemku
XpOMaTWHa — THUCTOHBI. /[uHamuKka sioepHol 060404Ku 6 Mumo3se. S0epHbill
mpaHcnopm.

Knetounble BKatoueHWs. CpaBHUTe/NbHass XapaKTePUCTUKA KJIETOK
9yKapuoT (pacTUTebHOM, )KUBOTHOM, TPUOHOI).

JeMoHCcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymauc.

Tabmuipbl U cxeMbl: «CTpoeHHe 3YKapHOTHUYECKOM KieTKW», «CTpoeHue
JKUBOTHOW  K/IeTKW», «CTpoeHHMe PpaCTUTe/NbHOM KeTKh», «CTpoeHue
MUTOXOHAPUM», «SAapo», «CTpoeHne MpOKapHOTHUYECKOM KIIeTKH».

Ob6opyzoBaHue: CBETOBOM MHKPOCKOI, MUKDOTIperapaTbl paCcTUTe/TbHBIX,
JKUBOTHBIX KJIETOK, MUKDOIIperiapaThl OakTepraabHbBIX K/IeTOK.

JlaboparopHast pabGora «/I3yueHWe CTPOEHMsS KI/IeTOK pPa3THUHBIX
OpTraHK3MOB».

IIpakTHueckas pabora «lI3yuyeHne CBOMCTB KIeTOUHOM MeMOpaHbI».

JlaGopaTopHas pabora «VccremoBaHue TIa3Mo/M3a U JleTlla3MoJIv3a B
pacTUTeTBHBIX KIeTKaX».

IlpakTuyeckas paGora «V3yueHWe [BWKeHHs IUTOI/IA3Mbl B
pPacTUTeTBHBIX KIeTKaX».

Tema 6. OOMeH BellleCTB U NpeBpallieHHe YHEPTHH B K/IeTKe

AccuMUnSLS ¥ JUCCUMWISLMS — [IBeé CTOPOHBI MeTabosm3ma. Twurbl
oOMeHa BeIIecTB: aBTOTPO(HBIA U TeTepOTPOGHBIA. YuacTHe KHCIOpoJa B
0oOMeHHBIX TIpoljeccaxX. JDHepreTuueckoe obecriedeHue K/eTKH: IIpeBpalljeHue
AT® B o0MeHHbIX mporeccax. @PepMeHTaTHBHBIA XapakTep peakiui
K/leTouyHOro MeTabomm3ma. @epMeHThI, X CTPOEHHEe, CBOMCTBA U MeXaHH3M
neiictBusi.  Kodepmentsl. Otiuunss  ¢GepMEeHTOB OT  HeOpraHH4eCKHX
KaTanm3aTopoB. beslku-akTBaTophl U OeNKU-UHTUOUTOPBL. 3aBUCHMOCTh
CKOpPOCTU (pepMEHTATUBHBIX peaKIiii OT PA3TUUHBIX (PaKTOPOB.

[TepBUUHBIM CHUHTE3 OpraHWYeCKUX BeIecTB B KieTke. PoTocuHTe3.
AHOKCU2eHHbIU U OKCu2eHHbIl ¢pomocunme3 y 6akmepuli. Ceemocobuparoujue
nuemMeHmbl U NU2MEHMbl PeakyuoHHOo20 yeHmpd. Poyib XJIOpOTUIacTOB B
ripotiecce ¢oTocuHTe3a. CBeToBasi U TeMHOBasi (ha3bl. DomoobixaHue, Cs., Cy u
CAM-munbt  ¢pomocunmesa. TIpogykTuBHOCTb  (OTOCUHTe3a. BrusiHue
pa3MyHbIX ()aKTOPOB Ha CKOPOCTh (POTOCHHTe3a. 3HaueHue (POTOCHHTe3a.

XeMOCHUHTe3. Pa3Hoobpa3sue OpPraHu3MOB-XeMOCUHTETUKOB:
HUTPUGHULIMPYIOIHe OaKkTepuH, >kKeme300akTepyun, cepobakTepuH, BOJOPOJHEIE
bakTepuu. 3HaueHHe XeMOCHHTe3a.

AnHaspobHble opraHv3Mbl. Buzabl 6pokeHus. IIpoAyKTbl Opo>keHUsT U UX
WCTI0/Ib30BaHre YesioBeKOM. AHa3po0OHble MHUKPOOPraHW3Mbl KaK OOBeKThI
6uroTexHO/IOTUN U BO30yauTe/N Hose3He.

AspobHbie OpraHu3MBbl. OTarbl HEepreTUYecKkoro oOMeHa.
[TogroToBUTE/NBHBIM 3Tarn. [yukomu3 — 0GeCcKUCIopoJHOe —paciiervieHue
TJIFOKO3BI.

Buronoruueckoe OKUcaeHWe, UM KJIeTOUHOe JbixaHue. Poimb MUTOXOHAPHT
B TIpoijeccax OWOMOTMUECKOTO  OKWUCIeHWs. LlUk/idyeckue — peakiuu.
OxkucmurensHoe (ochopunmpoBanue. SHepeusi MeMOpAHHO20 2padueHma
npomoHos. Cunme3 AT®: paboma npomonHoli AT®-cunmas3bi. [IpeumyiijecTBa
aspobHoro myTH oOMeHa BeIlecTB Tiepe]; aHa3pOOHBIM. D(PPeKTUBHOCTDH
9HepreTUUeCKOro oomeHa.



JeMoHCcTpanuu

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpagckui, B. A.
OHresbrapar, I[1. Mutuesn, I'. A. 3aBap3uH.

Tabmbl u  cxembl: «®OTOCHHTE3», «JHEPreTUUeCKHMH 00MeH»,
«buocunres benka», «CTpoeHue dhepMeHTa», « XeMOCHHTE3».

Ob6opyzaoBaHue: CBETOBOU MUKPOCKOTI, obopygoBaHue JUTST
TIPUTOTOBJIEHUS TIOCTOSTHHBIX U BDEMEHHBIX MUKDOIIPeIapaToB.

JlabopaTropHast pabora «/3yueHuWe KaTaJUTHUECKOM aKTUBHOCTH
(depmMeHTOB (Ha MpUMepe amuia3bl UK KaTasaasbl)».

JlaboparopHasti pabora «/I3yueHne ¢GepMeHTAaTUBHOIO pacCIIeTIeH s
MEepPOKCHU/Ia BOJOPO/Ia B PACTUTENIBHBIX U JKUBOTHBIX KJIETKAX».

JlaGopaTopHass pabora «CpaBHeHHe TIpolleCCOB (OTOCHHTe3a U
XeMOCHHTEe3a».

JIaboparopHasi padoTa «CpaBHeHue TPOIIeCCOB OPOYKeHUS U JbIXaHUsD».

Tema 7. HacieacTBeHHas uH(opManys U peain3anus eé B K/IeTKe

Peakuiun matpuuHoro cunHTe3a. [IpvHIMI KOMIUIEMEHTapHOCTH B
peaklysaX MaTPUUHOTrO CHHTe3a. Peanuv3aiusi Hac/ie[[CTBeHHOM WH(MOpMaIUu.
['eHeTMUeCKUM KOJ, €ro CBOUCTBAa. TpaHCKpUNLys — MaTpuuHbii cuHTe3 PHK.
[IpyHLMNBI  TPAHCKPUIILIUKM:  KOMILJIEMEHTApPHOCTb,  AHTHUIIApPasyIeJIbHOCT,
acuMMeTpuuHOCTh. Co3pesaHue mampuuHbix PHK 8 aykapuomuueckotl Kiemke.
Hekodupytowue PHK.

TpaHcasust 1 eé JTanbl. Ydacthe TpaHcropTHeix PHK B OGuocuHTe3e
benka. YcnoBus OwocuHTesa Oenka. KopupoBaHue aMHUHOKHCIOT. Posb
pubocoMm B brocrHTe3e Hestka.

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHo8. OpraHu3aiusi TeHoMa y
MPOKAapHOT U 3YKapUOT. Perynsius akTUBHOCTY TeHOB Yy TPOKapuoT. ['urnore3a
ortepoHa (®. XKako0b, K. MaHo). MosekyasipHble MexXaHu3mbl 3KCnpeccuu 2eHO8
y 3ykapuom. Ponb xpomamuna e pecyasyuu pabombi 2eHo8. Perynsiys
0OMeHHBIX MPOLIeCCOB B K/eTKe. KieTouHbIi romeocTas.

Bupycbl — Hek/ieTOuHble (DOpPMbI JKM3HA W OOJUTaTHbIE Tlapa3uThI.
CTpoeHHe TIPOCTBIX W CJOKHBIX BHUPYCOB, PeTPOBUPYCOB, OakTepuodaros.
XKusHenHbill yukn /JHK-cooepacawux eupycos, PHK-codepicawjux eupycos,
b6akmepuogazos. ObpamHas mpaHcKkpunyusi, pegepmasa, uHmezpasd.

BupycHbie 3a0osieBaHMsI UesiOBeKa, JKMBOTHbIX, pacteHuit. CIIN/,
COVID-19, coranbHbIe ¥ MeAUIIHTHCKYE TTPO0/IeMBI.

BuouHgopmamuka: uHmezpayus u aHanus 6oabwiux maccugos («bigdata»)
cmpyKmypHbix 6uosnocuueckux OaHHbiX. HaHomexHonoeuu 6 Ouosno2uu u
meduyuHe. IIpoepammupyemble ¢yHkyuu 6eakos. Cnocobbl Oocmasku
Jlekapcme.

JeMoHCcTpanuu

[Toptpetsr: H. K. Konbos, . Y. IBaHOBCKHUI.

Tabmbl u  cxembl: «buocuHTes Oenka», «['eHeTHUUECKHH KOJy»,
«Bupycni», «bakreprodarm».

IIpakTnueckas pabora «Co3gaHue Moie/id BUPyCay.

Tema 8. JKusHeHHbIN IUKJ/I K/1€TKH

KreTouHblli 1[UK/, €ro mnepuojbl W peryqsius. VHTepdasza v MHUTOS3.
Oco6eHHOCTH TIPOLIeCCOB, MpoTeKarolux B uHTepdase. [ToAroToBKa KaeTKU K
nenenvro. IlpecuHTeTnuecKrWi (MMOCTMUTOTUYECKWN), CHUHTETUYECKUU U
MOCTCUHTETUUECKUH (MPeMUTOTHUECKHI) epuo/bl MUHTep(asbl.

Marpuunsbii cunre3 IHK — pervkauusd. [lpunnuner permvkanmym IHK:
KOMIUJIEMEHTapHOCTb, TOJIYyKOHCEPBAaTUBHBIA CHUHTE3, aHTHUIIApPa/l/IeIbHOCTb.



Mexanu3sm pervvkauuu JTHK. Xpomocomsbl. CTpoeHue xpoMocoM. TesioMmepsl U

TesioMepa3a. XPOMOCOMHBbIN HAOOp KIeTKW — KapUOTUIL. [IATIJIOUJHBIA U
rarviouIHeI  Habopbl xpomMocoM. ['oMosioTHYHBIE XPOMOCOMBI. IlosioBBIE
XPOMOCOMBI.

HNenenve knetku — Muto3. CTaguM MHUTO3a U MPOUCXOJSIIME B HUX
rporieccel. Turnel MuTo3a. KaprokrHes ¥ UTOKKWHe3. buosorunueckoe sHaueHue
MUTO3a.

Perynisitiiss MUTOTUUECKOTO 1IMKJIA KIeTKU. [IporpaMMmupyemasi KieTouHast
rubesb — arorTo3.

KreTouHoe s17ipo, XpOMOCOMBI, (DyHKIIMOHA/bHAsA TeHOMHKa. MeXxaHu3mbl
npoaugepayuu, ouggepeHyuposku, cmapeHusi u 2ubeau kiemok. «Lugposas
Kiemka» — buouHgopmamuyeckue mMoodeau PyHKYUOHUPOBAHUS KAEMKLU.

JeMoHCcTpanuu

Tabmuipbl U cxeMbl: «KW3HEHHBIM LUK KJIeTKH», «Muto3», «CTpoeHue
xpomocom», «Perumukarug JIHK».

Ob6opyzoBaHue: CBETOBOM MMKDPOCKOT, MHUKpoOIpernaparbl: «MHUT03 B
KJ/IeTKaX KOopelllKa JyKa».

JlaboparopHast pab6ora «/3yueHne XpOMOCOM Ha  TI'OTOBBIX
MUKpOIIpernaparax».

JlaboparopHast pabora «HabmozeHne MWTO3a B K/IeTKax KOHUHKA
KOpeIlIKa JiyKa (Ha TOTOBbIX MUKpOIIperaparax)».

Tema 9. CTpoeHnue  PyHKIUM OPraHU3MOB

buonoruueckoe pa3HooOpa3ue OpraHU3MOB. OpHOK/IeTOYHbIE,
KOJIOHUA/IbHbIe, MHOTOK/IETOUHbIE OPTaHU3MBI.

Oco0eHHOCTH  CTPOEHUSI U O KU3HE/eATeTbHOCTH  OFHOK/IEeTOUHBIX
opraHuM3moB. bakTepuu, apxed, OAHOK/JIETOUHbIe T'PUOBI, OJHOK/IETOUHBIE
BOJIOPOC/IU, Apyrue NpoTUCThl. Ko/oHWa/ibHbIe OpraHUu3MBl.

B3auMoCBs3b yacTeli MHOTOK/IETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHusMm Kak efiiHoe 1jesoe. 'omeocTas.

Tkanu pacteHunid. TUIBI paCcTUTENbHBIX TKaHel: o6pa3oBaTesbHas,
TIOKPOBHas1, TIPOBO/IsAIIasi, OCHOBHAsi, MexaHuueckas. OcobeHHOCTU CTpOeHwUs,
(GyHKUMN 1 Pacro/io’KeHUs TKaHel B opraHax pacTeHUH.

TkaHU >KUBOTHBIX U yesioBeKa. THUIIbI )KUBOTHBIX TKaHeW: sMuTenaibHasl,
CcoeJUHUTE/IbHAs, MblllleyHass, HepBHasi. OcobeHHOCTH CTpoeHHs, QYHKUUN U
pacro/ioKeHUst TKaHel B OpraHax >KUBOTHBIX U UesloBeKa.

Opranbl. BereraTuBHble U reHepaTWBHbIe OpPraHbl pacTeHui. OpraHbl U
CUCTeMbl OPraHOB >XMBOTHBIX U YejioBeKa. PYHKIMU OPraHOB U CHUCTEM
OpraHoB.

Omnopa Tena opranuaMoB. Kapkac pactenuii. CkeneTbl OHOK/JIETOYHBIX U
MHOTOK/IETOUHBIX >KUBOTHBIX. Hapy>KHbIli U BHYTpeHHUU cKesieT. CTpoeHue U
THUIIbI COeJUHEHNsI KOCTeH.

[IBr>keHre OpraHusMoB. [IBi)KeHHWe OJJHOK/IETOUHBIX OpraHU3MOB:
amMébouniHOe, )KI'YyTUKOBOE, peCHUYHOe. [IBIyKeHre MHOTOK/IeTOUHBIX pPaCTeHHI:
TPOMU3Mbl M HACTWU. [IBW)KeHHWe MHOTOK/JIeTOUYHBIX >KMBOTHBIX U Ue/IOBeKa:
MbIlleyHas cuctema. Pediekc. CkesieTHbIe MBIIII[BI ¥ BX paboTa.

[MTutanve opranusmoB. [lorsomieHre BOAbI, YIVIEKMCIOrO Tas3a U
MUHepa/bHbIX BellleCTB pacTeHUsiMu. [lUTaHue >KUBOTHBIX. BHyTpuUmnosocTHOe
M BHYTDUK/IETOUHOe muilleBapeHue. [IuTaHWe TI03BOHOUHBIX >KUBOTHBIX.
OTpenbl  MUILEBapUTeNLHOTO  TpakTa.  [luiljeBapuTenbHbIe  yKese3bl.
[TuieBapuTe/ibHasi CUCTEMa ue/ioBeKa.



[Opixanue opraHu3MoB. [IpixaHue pacTeHud. [IpIXaHWe >KUBOTHBIX.
HNuddy3us ra3oB uepe3 MOBepXHOCTb KIeTKU. KoxkHOe fbixaHue. [lbixaTesibHast
NoBepxHOCTb. KabepHoe ¥ nérouyHoe [bixaHue. [IpixaHWe TT03BOHOYHBIX
JKUBOTHBIX M YeyiOBeKa. OBOJIIOLMOHHOE YCJIOKHeHUe CTPOeHUs! JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. [IpIxaTesnbHass cCucTemMa yejoBeka. MexaHU3M
BEeHTWIALIMUA JIETKUX Y TITUL, W MJIeKONUTAIOLMX. Perynsauus [bIXaHUs.
[pixaTebHbIe 0OBEMBI.

TpaHCopT BewecTB y OpraHu3MOB. TpaHCIIOPTHbIE CUCTEMbI PACTEHUHU.
TpaHcrnopT BelleCTB y >KMBOTHbIX. KpOBeHOCHas cucteMa U e€é oprassbl.
KpoBeHoCHasi cucTemMa T[03BOHOUHBIX JKMBOTHBIX U 4esioBeka. Cepjue,
KPOBEHOCHBbIe COCYJbI U KpOBb. Kpyru KpoBooOpailleHHs. DBOJIOI[MOHHBIE
YCIIO’)KHEHUs1 CTPOEHUsI KPOBEHOCHOM CHCTeMbl [M03BOHOYHBIX >KHMBOTHBIX.
Pabora cepjiia u eé peryJsiusi.

Beigenenve y opraHu3moB. BeiseneHwe y pacTeHud. Beigenenue y
JKUBOTHBIX. COKpaTuTe/ibHble BakKyosd. OpraHbl BbifeneHus. DuabTpanus,
cekpelliss M oOpaTHOe BcacbiBaHWe KaK MeXaHW3Mbl pabOThI OpraHoB
BblJlesieHrs. CBA3b TMOJIOCTM Tela C KPOBEHOCHOW W BBIJEJIUTEIbHOU
cuctemMaMu. BelfiesieHre y TI03BOHOYHBIX JKUBOTHBIX M 4esioBeKa. I[Ioukwu.
Crpoenue u PpyHKIIMOHUPOBaHKe HeppoHa. OOpa3oBaHKe MOUH y UesioBeKa.

3amura y OpraHus3MoB. 3aljydra Y OLHOK/JIEeTOYHBIX OpraHu3MoB. Cropsbl
GakTepuii W I[MCTBI TIPOCTEMINNX. 3all[dTa Y MHOTOK/IETOUHBIX paCTeHHM.
Kyturkyna. CpencTBa maCCMBHOM M XUMUYECKOU 3a1uThl. DUTOHLIUABL.

3almura y MHOI'OK/IETOYHBIX >XKUBOTHBIX. [IOKpDOBBI U UX TPOU3BOJHELIE.
3amuTa opraHu3ma ot 6ome3Heli. iIMMyHHas cricTeMa uesioBeka. KineTouHbid u
T'YMOpa/IbHBbIA UMMYHUTET. BpPOKAEHHBIN W NMPHUOOPETEHHBIN crielduuecKuii
MMMYHUTET. Teopusi KJIOHaIbHO-CeNeKTUBHOrO ummyHureta (I1. Ipmux, @. M.
bepuer, C. ToneraBa). BocnanuresnbHble OTBeTbI OpraHu3MoB. Poiib
BPOKJIEHHOTO0 UMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3a00/1eBaHUM.

Pa3gpaxvmMoCcTp U peryisiiusi y OpraHusmoB. Pa3gpaXuMoCTb ¥y
OJHOKJ/IETOYHBIX OpraHu3moB. Takcucel. Pa3fpaxuMoCTb U peryjsauus y
pacTeHuid. POCTOBBIe BellleCcTBa U UX 3HAUEHHeE.

HepBHasi cucreMa 1 ped/ieKTOpHasi pery/isilivs Y >KMBOTHBbIX. HepBHast
cucTeMa M e€ OTAenbl. OBOJIOLMOHHOE YCJIOKHEHWEe CTPOEHUsI HEepPBHOU
CUCTeMbl y >XKUBOTHBIX. OT/esibl F'OJIOBHOIO MO3ra MMO3BOHOYHBIX KMBOTHBIX.
Pediekc u pediekropHasi ayra. besycioBHbie U yC/I0BHbIE pe/ieKChl.

['ymopasibHas perysisnus U SHIOKPUHHAS CUCTeMa )XUBOTHBIX U YesI0BeKa.
JKenespl SHIOKPDUHHOW CHUCTEMBI M UX TOPMOHBI. [leliCTBMe TOPMOHOB.
B3auMOoCBs13b HEPBHOW W SHAOKPUHHOW cucTeM. ['mmnortanamo-rurnodur3apHas
cucTema.

JeMoHCcTpanuu

[Toptpet: . I1. [1aBnoB.

Tabsuiel 1 cxembl: «OZHOK/IETOUHBIE BOJOPOC/N», «MHOTOK/IETOUHbIE
BoZopoc/in», «baktepun», «Ilpocrenimme», «OpraHbl [IBETKOBBIX PaCTEHUN»,
«CHCTeMbl OpraHoB II03BOHOYHBIX JKUMBOTHBIX», «BHyTpeHHee CTpoOeHue
HaCeKoMbIX», « TKaHHM pacTeHHi», «KOpHeBbIe CUCTEMbI», «CTpoeHHe CTebs»,
«CTpoeHUe MCTOBOM MUIACTUHKW», « TKaHU >KUBOTHBIX», «CKe/leT uel0BeKa»,
«ITvineBapuTesibHasg cucreMa», «KpOBeHOCHasg cucTeMa», «/lbixaTenbHast
cucreMa», «HepBHasg cucrema», «Koxa», «MpbIlleuHass  CUCTeEMay,
«BblleniuTe/IbHAs CUCTeMa», «JHAOKPUHHAs crhcTeMa», «CTpOoeHUe MBIIILIbD,
«IMmyHMTET», «KUILIEYHOMO/NOCTHBIE», «(CXeMa TUTaHUS  paCTeHUW»,
«KpoBeHOCHbIe CHCTeMbl [103BOHOUHBIX JXMBOTHBIX», «(CTpoeHue TUipbD»,



«CTpoeHue 1iaHapun», « BHyTpeHHee CTpoeHUe [10KAEeBOro uepBs», « HepBHas
cucteMa pbiO», «HepBHas cucrema JiAryiiku», «HepBHas —cucTtema
rnpecMblkaromxcsa», «HepBHaa cucrema nrtulp, «HepBHasa cucrema
MJIeKOIUTaroI[1UX», «HepBHas cricTema uesioBeKa», «Pediekc».

Ob6opyzoBaHue: CBETOBOM MHUKPOCKOII, MUKDPOIIperapaThl OHOK/IETOUHBIX
OpraHM3MOB, MHUKpOMpenaparbl TKaHeW, PaKOBUHbI MOJUIFOCKOB, KOJUIEKLUU
HaCeKOMBIX, UTJIOKOXKUX, >KUBbIe 3K3eMIUIIPbl KOMHATHBIX pacTeHuH, Tepbapuu
pacTeHW PpasHbIX OTAE/IOB, BJIa&)KHbIE TIperaparbl >KUBOTHBIX, CKEJIeThI
MO3BOHOYHBIX, KOJUIEKIIMA 0OeCrio3BOHOUHBIX >KUBOTHBIX, CKeseT YesioBeKa,
obopyoBaHHe [T [JeMOHCTpAal[i¥ II0YBEHHOTO U BO3AYIIHOTO TMTAHUS
pacTeHHWi, paciiervieHusi Kpaxmana U Oe/lKoB Tiof AelicTBueM (HepMeHTOB,
obopy/ioBaHMe [jisi JeMOHCTPALIUA OIbITOB TI0 HW3MEPeHWI0 >KU3HEeHHOU
éMKOCTU JIETKUX, MeXaHW3Ma [bIXaTeJbHbIX JBWKEHWM, MOJelyd TOJOBHOTO
MO3Ta pa3/InuHbIX )KUBOTHBIX.

JlaboparopHasi padoTa «lI3yueHune TKaHell paCTeHHI».

JIabopaTopHasi padoTa «lI3yueHne TKaHell )XUBOTHBIX».

JlabopaTopHasi padoTa «lI3yueHre OpraHoB [IBETKOBOI'O PACTEHHS».

Tema 10. Pa3MHoOXeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKeHUsI OpraHU3MOB: Oecriosioe (BK/II0Yasi BereTaTHBHOE) U
nosioBoe. Buabl 6ecriosioro  pa3sMHOKEHHS: TIOUKOBaHWE, CIIOPYJ/ISLHS,
(dbparmMeHTaLysi, KIOHUPOBaHUe.

[TonoBoe pasmHoOxeHHe. [1onoBbIe KeTku, WM rametsl. Meno3. Ctaguu
Mmerio3a. [loBemeHne xpomocom B Meno3e. Kpoccunrosep. buonornueckui
CMBIC/I MeH03a Y MOJI0BOr0 nporecca. Melo3 u ero MecTo B KU3HEHHOM LIUKJ/Ie
OpraHH3MOB.

[IpensapoppiieBoe pasButve. ['ameroreHe3s y JKUBOTHBIX. IlosoBbie
kene3pl. OOpa3oBaHMe U pa3BUTHE IIOMIOBbIX KieToK. CriepMaroreHe3 u
ooreHe3. CTpoeHMe TOJIOBbIX KJIeTOK.

OmiofoTBOpeHre ¥ 3MOpHUOHA/IbHOE pa3BUTHE >XUBOTHBIX. CrocobbI
OIUIOJOTBOPEHUS: HAPY>KHOE, BHyTpPeHHee. [TlapTeHoreHes.

WuauBuyanbHOe pa3BUTHE OpPraHWU3MOB (OHTOTeHe3). DOMOpHoJoTUs —
HayKa O pa3BUTHU OpPraHu3MoB. MopgoeeHe3 — 00HA U3 21a8Hblx Npobiem
ambpuonozuu. KoHyenyusi mopcpoeeHos u moleau mopgozeHeza. Craauu
sMbpuoreHesa J>KMBOTHBIX (Ha mpuMepe marymku). [Jpobnenuwe. Twurbl
npobsienusi.  /lemepMuHuUpogaHHoe U HeOepMUHUPOBAHHOe  OpobseHue.
baacmyna, munbt 6aacmyn. OcobeHHOCTH [ApoOieHUs MJ/IeKOTUTAIOIUX.
3apojplllieBble  JTUCTKU (TacTpy/siuysi). 3akKjaaZjka OpPraHOB W TKaHeW U3
3apOJBIIIEBbIX JIMCTKOB. B3aWMHOe BuMsiHWMe 4acTed pa3BUBAIOIIETOCS
3apo/piiiia (3MOpHOHaIbHAs UHAYKIMS). 3aK/aa/ika TJlaHa CTPOEHHs )KUBOTHOTO
KaK pe3y/jbTaT HepapXuyeCcKhX B3aUMOJENCTBUM TeHOB. BrusiHne Ha
9MOpHOHAIbHOE Pa3BUTHE Pa3/IMnUHbIX (DAKTOPOB OKPY’KaloIlel cpeibl.

Poct u pa3BuTHe >XUBOTHBIX. [ToCcTaMOpUOHaNbHLIN Tiepuof. IIpsMoe u
HemipsiMoe pa3BuTHe. Pa3ButHe c MeTamopdo30M y 0eCli03BOHOUHBIX U
TMO3BOHOYHBIX >XMBOTHBIX. BHO/IOrTMUecKoe 3HaueHWe TIPSIMOrO0 W HerpsIMOro
pa3BUTHSA, UX PacpOCTpaHeHue B npupoze. TUmbl pocTa )KUBOTHBIX. DaKTOPEI
peryyisiliid pOCTa >KUBOTHBIX U UesioBeKa. CTaguu TOCTIMOPUOHATBHOTO
pa3BUTHSA y KUBOTHBIX U yesnoBeKa. [leproapl oHTOreHe3a yenoBeka. CtapeHue
1 CMepThb Kak 01oJioThyecKyie Tporiecchl.

Pa3mHo)xeHUe u pa3BuTHe pacTeHuil. ['ameToduT U ciopodut. Metio3 B
JKU3HEHHOM TIMK/e pacteHuii. OO6pa3oBaHue Crmop B Iipoilecce Metlio3a.
['ameroreHes y pacreHuid. OIUIOAOTBODEHWE W pa3BUTHE PACTUTENBHBIX



OpraHv3MoB. /IBoiiHOe OII0/JOTBOPeHMe Yy I[BETKOBBIX pacTeHuit. Obpa3oBaHue
Y pa3BUTHeE CeMeHH.

MexaHW3MBbI peryJsiiid OHTOTeHe3a Y PaCTeHUU U )KUBOTHBIX.

JeMoHCcTpanuu

[Toptpertsl: C. I'. HaBamuH, X. IInemaH.

Tabmuipbl 1 cxembl: «BereTaTMBHOE pa3MHOXeHHE», «TUIbl 6ecrionoro
pa3sMHOKeHUus1», «Pa3sMHOXeHUe X1aMUJOMOHa/bl», «Pa3sMHOKeHUe 3BIJIeHbI»,
«Pa3sMHOKeHMe  TUApbl», «Melo3», «XpoOMOCOMbI», «['ameTOoreHe3»,
«CTpoeHue SIMLIEK/IETKHA U CrlepMaTo30Kr/ja», « OCHOBHbIE CTa[iUM OHTOreHe3a»,
«IIpsiMoe u HerpsiMoe pa3BUTHe», «Pa3BHUTHe MaMCKOro >XyKa», «Pa3BuUTue
capaHun», «Pa3BuTme JATyIIKW», «/IBOMHOE OMJIOJOTBODEHHE Y LIBETKOBBIX
pacteHuit», «CTpoeHMe CeMsIH OAHOAOJbHBIX W [ABYZAOJIBHBIX pPaCTeHUN»,
«KU3HEeHHBIM IMKJA MOPCKOM KamyCTbl», <«JKW3HEHHBIM IUKI MXa»,
«/K13HEeHHBIN L[JUK/ AalIOPOTHUKA», «KW3HEeHHBIM LUK/ COCHBI».

Ob6opyzoBaHue: CBETOBOM MUKDPOCKOT, MHKpPOIIperiapaThl SHIEKIeTOK U
CTIepMaTO30K1/10B, MoZie/b «LIUK/T pa3BUTHS JSATYIKN».

JlaboparopHasi paGora «lI3yueHWe CTpOeHHS TIOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpPOTpernaparax».

IlpakTHueckas pabora «BoisB/ieHHe TTPU3HAKOB CXO/CTBAa 3apo/ibliiieit
MO3BOHOYHBIX YKUBOTHBIX».

JlaboparopHasi pabora «CTpoeHue OpPraHoB pa3MHOKEHHS BBICIIHAX
pacTeHU».

Tema 11. I'eHeTHKa — HaykKa 0 HAC/J1eACTBEHHOCTH U U3MEHUYHUBOCTH
OpPraHu3MoB

VcTopusi CTaHOBNEHWs U pa3BUTHS TeHeTUKW Kak Hayku. Pabotbr T
Mengens, I'. ne ®pusa, T. Moprasna. Pojib 0TeueCTBeHHbIX YUEHBIX B pa3BUTUU
reHetTuku. Pabotel H. K. KossiioBa, H. 1. BaBunoBa, A. H. benosepckoro, I'.
. Kapneuenko, FO. A. ®unumnuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbIE TeHeTHYeCKWe TIOHSITUS W CHAMBOJIBL.  ['OMOJIOTMYHBIE
XPOMOCOMBI, aJiieflbHble TeHbl, aJbTepHAaTHUBHbIE TPU3HAKWU, NOMWUHAHTHBIA U
pelleCCUBHBIN TIPU3HAK, TOMO3UI0Ta, IeTepo3uroTa, YMCTasi JTMHUS, THOPHUIDI,
reHoTur, @eHoTurn. OCHOBHble MeTO/bl TeHeTHKH: THOPHUA0IOrUUeCcKui,
LIATOJIOTUUECKUH, MOJIEKY/ISIPHO-TeHeTUYeCKUM.

JeMoHCcTpanuu

[Toptpetsrl: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Kosbros, H. .
Basunos, A. H. benosepckuy, I'. [I. Kapnieuenko, FO. A. ®unumnuenko, H. B.
Tumodees-PecoBckuii.

Tabsuiiel v cxeMbl: «MeTo/[bl TeHeTUKI», «CXeMbl CKPeII[UBaHHUs».

JlaboparopHast pabora «/Ipo3odmia Kak OOBEKT T'eHEeTHUeCKHX

HCC/IeIOBaHUI».
Tema 12. 3aKOHOMEpPHOCTH HaC/1e/[CTBEHHOCTH
MoHorubpugHoe ckpeljiBaHre. I[lepBelii 3akOH MeHgens — 3aKOH

enHOOOpa3usi TUOPHUIOB T1€PBOT0 TIOKOJeHWs. [IpaBUIO0 [TOMHUHMPOBaHUS.
Bropoit 3akoH MeHzens — 3aKOH pacljeryieHds Mpr3HakoB. LluTtosmornueckue
OCHOBBI MOHOTHOPHAHOTO CKpelliBaHusl. [ UIoTe3a YMCTOTHI TaMer.

AHanusupymoliee CKpellBaHue. [IpomexyTOUHbIN Xapakrep
HaceLoBaHuA. PaciierieHye MpU3HAKOB [IPU HEIIOJIHOM JOMUHUPOBaHUU.
OurnbpugHoe ckpemBaHve. Tpetuil 3akoH MeHzenss — 3aKOH

He3aBHMCHMMOIO  Hac/iejoBaHUsI  MpU3HAKOB. LluTonorvueckre  OCHOBBI
JUTUOPUTHOTO CKPEII[UBaHUS.



CuerieHHOe  HaciefoBaHWMe Tpu3HakoB. Pabotei T. MopraHa.
CuervieHHOe Hac/e[j0BaHMe TE€HOB, HapylleHue CLeIUIeHUs MeXJy TeHaMU.
XPpOMOCOMHasl TeOpys HaC/1eJCTBEHHOCTH.

['eneTrka nosia. XpOMOCOMHBIM MeXaHU3M OIpe/ie/IeHHs MoJia. AyTOCOMBI
M TOJIOBbIE XPOMOCOMBIL. ['OMOrameTHbIi W TreTeporameTHbIM  MOJI.
['eHeTHueckKast CTPYKTypa MOJIOBBIX XpOMOCOM. HacsiefoBaHve NpU3HAKOB,
CLIeIVIEHHBIX C TT0JIOM.

leHoTun Kak 1Le0CTHasi cucteMa. l[lneroTporiis — MHOKeCTBEHHOE
JleiCTBUe TeHa. MHO)KeCTBEeHHbIM ajuiesin3M. B3avMogencTBue HeasliebHbIX
reHoB. KomMmrmiemeHTapHOCTh. Jmivcras. [lovmepus.

['eHeTMUYECKUM KOHTPOJIb Pa3BUTUSI PACTEHUM, >KUBOTHBIX U Ue/IOBEKa, a
TakKe (DU3M0JIOTUUeCKUX TIPOLIeCCOB, TOBeAEHUs] U KOTHUTHMBHBIX (DYHKIIUI.
'eHeTHYeCcKre MeXaHU3Mbl CUMOHOTeHe3a, MeXaHW3Mbl B3aMMOJENCTBUS
«XO03MH — TlapasuT» M «XO035MH — MHKPOOMOM». ['eHeTHUecKHe acIrieKThl
KOHTPOJISI U U3MeHeHUsI Hac/le/[CTBeHHOM MH(OopMaliy B TTOKOJIEHUSX KJIeTOK U
OpraHu3MOB.

JeMoHCcTpanuu

[Toptpetsr: I'. Mengesns, T. MopraH.

Tabmupbl U cxembl: «IlepBelid U BTOPOM 3aKoHbI MeHzens», «Tperuit
3aKOH Menpgensi», «AHanusupyonjee CKpelLLBaHue», «HermosiHOe
IoMuHUpoBaHUe», «CliersieHHOe Hacje/loBaHWe TIPU3HAKOB Y JP030(UIbI»,
«['enetTka mona», «Kapuotun uenoBeka», «Kapuotun Jpo30@uibi»,
«Kapuotun nTuipl», «MHOXeECTBeHHbIM ajuieusM», «B3aumoperncTBre
TeHOB».

Ob6opyznoBaHue: Mojenb [Ajs JAeMOHCTPALMA 3aKOHOB eJWHO000pa3us
rubpuioB TI€PBOTO TIOKOJeHWs W paciliervieHus TIPU3HAKOB, MOJeNb [I/is
JIeMOHCTpaLMM 3aKOHAa He3aBHCUMOI'0 Hac/e[0BaHUs MPU3HAKOB, MOZe/b AJIs
JIeMOHCTpAaLVU CLETJIEHHOTO Hac/ie[JoBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOTI,
MUKporpenapar: «/po3odua».

IlpakTnueckasa pabdora «lI3yueHne pe3yabTaTOB MOHOTHOPHAHOIO
CKpell[MBaHUs y AP030(UIIbI».

IlpakTnueckas padora «V3yueHue pe3y/JbTaTOB AUTHOPHIHOIO
CKpell[MBaHUs y AP030(UIIbI».

Tema 13. 3aKOHOMepPHOCTH U3MEHYUBOCTH

B3auMogeiicTBue reHOTUNa M cpefibl Npyd (OPMUPOBAHUK (PeHOTHUIIA.
M3MeHUMBOCTE NPU3HAKOB. KauecTBeHHble M KOJIMUECTBEHHbIE TIPU3HAKMU.
Buipl U3MeHUMBOCTY: HeHac/ieICTBeHHAs U Hac/le[jCTBeHHasl.

MoaudukaloHHass W3MeHYMBOCTb. Posib  cpefbl B (OpPMUpPOBaHUU
MOAUPUKALIMOHHOM HW3MEeHUUBOCTH. Hopma peakLuu TIpU3HaKa.
BapuanmonHneii psi; U BapuanuoHHass KpuBasi (B. MoranHceH). CpoiicTBa
MOJU(PUKALIMOHHON U3MEHUNBOCTH.

I'eHoTHUIIMUECKAs N3MEHUYMBOCTbD. CBoicTBa reHOTUITNUEeCKOU
N3MEHUYMBOCTH. BI/I,Z[]::I FeHOTUITMUYECKOM W3MEeHUMBOCTH: KOM6I/IHaTI/IBHaH,
MYyTallMOHHas.

KombOuHaTrBHas W3MEeHUMBOCTb. Melo3 M TI0JIOBOM TIPOI[eCC — OCHOBA
KOMOWHATUBHON W3MEeHUMBOCTH. Pojib KOMOWHAaTWBHOM W3MEHUHMBOCTU B
CO3/laHMY TeHeTHYeCKOro pa3HooOpa3us B rpefiesiax OHOTO BU/A.

MyTaloHHasg W3MEHUMBOCTb. Bubl MyTaldii: TeHHble, XPOMOCOMHEBIE,
reHoOMHble. CIIOHTaHHble W HWHAYLWPOBaHHble MyTalud. fnepHble U
LUTOIUIa3MaThueckue Mmyrtanuu. (ComaThuyeckue ¢ T0JI0OBble  MYyTalu.
[IprurHbBI BOSHUKHOBEHUSI MyTalid. MyTareHsl ¥ UX BIUSIHAE Ha OPraHU3MBbI.



3aKOHOMEPHOCTH MYTALIMOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKUX PSOB B
HacsiecTBeHHOU u3mMeHunBoCcTy (H.M. BaBunoB). BHesnepHass U3MeHUMBOCTD U
HaCJ1eJCTBeHHOCTb.

OnuzeHemMuka U 3NU2EHOMUKd, pO/ab 3Snu2eHemuyeckux ¢akmopos 8
HAac1e008aHUU U U3MEeHYUBOCMU (hbeHomunuuecKux NpU3HAKo8 y Op2aHu3Mos.

JeMoHCcTpanuu

[Toptpetsr: I'. e ®pus, B. Moranucen, H. V1. BaBusos.

Tabmuiel u cxeMbl: «Buabl W3MeHUMBOCTW», «MoauduKaioHHast

U3MEHUUBOCThY, «KoMOuHaTHBHAas U3MEHUYHUBOCTb», «Metio3»,
«OrmomoTBopeHne», «I'eHeTHueckre 3a0o0/ieBaHUS  UejloBeKa», «Bwuabl
MyTaL».

Ob6opyzoBaHue: >XUBbie U TepOapHbIe K3eMILISIPhl KOMHATHBIX PaCcTeHUH,
PUCYHKU ((poTOrpaduin) >KMBOTHBIX C Pa3/TMUHBIMUA BUIJaMU U3MEHUUBOCTU.

JlabopaTopHas pabora «Wccnenopanue 3aKOHOMEPHOCTeM
MOJU(PUKALIMOHHOM W3MeHUMBOCTU. [loCTpoeHWe BapWAllMOHHOTO psja U
BapUallMOHHOW KPUBOM».

IlpakTnueckasa pabora «MyTtauyu Yy #Apo3oduabl (Ha TOTOBBIX
MUKpOTIperiaparax)».

Tema 14. I'eHeTnKa uesi0BeKa

Kapuotun yenoBeka. MexayHapoiHasi MporpaMma UCC/Ie0BaHusl TeHoMa
yesoBeka. MeTogpl W3ydyeHUS] TEHETMKM UejlOBeKa: TreHeaJoruyecKui,
O/IM3HELIOBbIH, LIMTOreHeTHUeCKUH, TIOMNY/IALIMOHHO-CTaTUCTHUYe CKUH,
MOJIEKY/ISIPHO-T€eHeTUUeCKUN. CoBpeMeHHOe  oripeje/ieHUe  TeHOTHIIA:
TOJTHOTEHOMHO€E CEeKBEHHMPOBaHWe, TeHOTUITUPOBAHUE, B TOM YKUCJIe C TIOMOILBIO
[MLIP-ananu3a. HacnexnctBeHHble 3aboneBaHust uesioBeka. [eHHble U
XpOMOCOMHBIe ~ 0o0/ie3HM  uesioBeKa.  boslesHW C  Hac/leACTBEeHHON
Tpe/ipacroiOKeHHOCTHIO. 3HaueHue MeIULIMHCKOU TeHeTHUKHU B
TIpeIOTBPAIl[eHUH U JIeueHUW TeHeTHYecKuX 3abosieBaHUM uesioBeka. MeHKO-
reHeThuYeCcKoe KOHCYJ/IbTUPOBaHUe. CTBO/10BBIE KJIETKU. [TousTue
«TeHeTUYeCKOro Tpy3a». OTUUeCKHWe acreKTbl HCC/ie[joBaHu B obmactu
peJaKTUPOBAHUS TeHOMAa U CTBOJIOBBIX KJIETOK.

leHeTrueckre GaKTOPbI TOBBIIIEHHOW UYyBCTBUTE/NBHOCTH YejioBeKa K
¢u3nueckoMy UM XMMUUECKOMY  3arpsi3HEHUI0  OKpY)Karolllell  CpeJbl.
['eHeTHMUeCKast mpeApacio/0KeHHOCTh YeI0BeKa K MaTOJIOTUsIM.

JeMoHCcTpanuu

Tabsuiiel U cxembl: «KapruoTuIl yesioBeKa», «MeTo/bl U3yUueHUs TeHeTHKU
yesioBeKa», «['eHeTHUeckue 3ab0ieBaHUST UeI0OBEKa».

IIpakTHueckas pabora «CocTaBieHre ¥ aHaIN3 POIOCTIOBHOM».

Tema 15. Ce/tekijusi OpraHu3MoB

JoMecTuKalss U CesleKLUsA. 3apoKAeHue CeJIeKUUU U [IOMeCTHKaLUU.
Yuenne H. W. BaBwioBa o lLleHTpax NpPOUCXOXKIeHUSI W MHOT000Opa3ust
KYJIbTYDHBIX pacTeHUW. Posb cenekumyu B CO3[aHUM COPTOB PaCTeHUU U TOPOJ,
KUBOTHBIX. Copt, Tmopoga, TaMM. 3aKOH T[OMOJIOTMYECKUX PSIJOB B
Hac/ieACTBeHHOM uW3MeHunMBocTu H. W. BaBusoBa, ero 3HaueHue [Jis
CeJIeKLIMOHHON PabOoTHI.

MeTogpl CeneKI[MOHHOM paboThl. VMICKyCCTBeHHBIM OTOOp: MacCOBBIA U
VHAVBUAYalbHbI.  OTambl  KOMOWHAILMOHHOW  ceieKiuu.  VcribITaHue
TIPOM3BO/UTe/el 10 TOTOMCTBY. OTOOp IO TEeHOTUITy C TIOMOIIBIO OI[eHKH
(deHOTHIIA TOTOMCTBA U OTOOP T10 FeHOTHUITYy C TTOMOIIbI0 aHamm3a JHK.

WcKycCTBeHHbIE MyTareHe3 KaK MeTOJ] CeJeKI[MOHHOW  paboThI.
PafnallOHHBIMI M XWUMHWYECKWW MyTareHe3 KakK MCTOYHUK MyTalUu ¥y



KYJbTYpHbIX (DOpM OpraHu3MoB. Vcrosib30BaHMe TeHOMHOTO peJaKTHPOBaHUs
1 MeTo/I0B peKoMOMHaHTHRIX JJHK 7151 mosrydyeHust KICXOHOTO MaTepHasa st
CeJIeKLVH.

[TonyyeHnue TIOJIUTJIOU/IOB. BryTtpuBuaoBas rubpuan3arys.
BM3KopoACTBEHHOe — CKpellfuBaHWe, Wid WHOpuAWHT. HepopacTBeHHOe
CKpell[iBaHWe, WK ayTOpuauHr. ['eTepo3uc U ero mMpyuuMHbL. VIcIionb3oBaHMe
retepo3uca B cenekijuu. OtaanéuHas rubpuausanus. IIpeogonenue 6ecriogus
MEXBHU/IOBBIX THOPUAOB. [OCTIKEHWsS CeJIeKIIMA pacTeHWd W >KUBOTHBIX.
«3e/1€Has1 pesoMoyus».

CoxpaHeHVe U U3ydyeHre TeHEeTUYeCKUX PeCypCOB KYJIbTYPHBIX pPaCTeHUU
U WX [JUKAX poAudeld [ CO3[aHWs HOBBIX COPTOB U TUOpUOB
CeMbCKOXO3AUCTBEHHBIX KYJIbTYp. M3yueHue, coxpaHeHue u ynpasneHue
2eHeMUUeCKUMU  pecypcamu  CeAbCKOXO3AUCMBEHHbIX U  NPOMbIC/A08bIX
JICUBOMHBIX 8 YeaiX Y/AyYWeHUsl Cyuwecmeylowux U CO30aHusi HOB8bIX NOpoo,
JAUHULl U KpOCCO8, 8 MOM Uuc/le C NpuUMeHeHUeM COBPeMEeHHbIX Memooos
HAYUHbIX UCCAe008aHUll, Neped08bix udell U NepcneKmMu8HbIX mexHoA02Ull.

JeMoHCcTpanuu

[Toptpetsr: H. W. Basunos, Y. B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsineHKo, b. JI. Acraypos, H. bopnoyr, 1. K. bensies.

Tabmuiel U cxeMbl: «L]eHTpPBI TIPOMCXOXKEHHUSI W MHOroobpasus
KYJIbTYDHBIX PacTeHWl», «3aKOH TOMOJIOTMYECKUX DSiZIOB B HaC/IeACTBEHHOU
W3MEHUMBOCTH», «MeToabl cenekiun», «OTmanéHHas TrUOpUAW3aIUs»,
«MyTareHes».

JlabopaTropHasi paGora «lI3yueHHe COPTOB Ky/JbTYPHBIX PACTeHHH H
MOPOJ, JOMAIIHUX )KUBOTHBIX».

JlaboparopHasi padoTa «lI3yueHre MeTO/IOB CeIEeKI[UN PACTEHHI».

IIpakTnueckas pabora «IIpyBUBKa pacTeHHU».

IKcKypcusi «OCHOBHbIE METOZbI U AOCTWXKEHUSI CeJIeKIMW PAacTeHUN U
JKABOTHBIX  (HAa  CeJIeKLWOHHYIO CTaHLMIO, TJIEMEHHY0 bepmy,
COPTOHMCITBITaTeIbHBI Y4YacCTOK, B TeIUIMYHOe XO03fWCTBO, B Jjaboparopuio
arpOyHUBEPCUTETA WU HAYUHOTO LIEHTPA)».

Tema 16. BHOTexXHO/I0TUA U CHHTeTHYeCKass OHo/Iorust

OOBeKTbI, UCTIONb3yeMble B OMOTEXHONOTUU, — K/IeTOUHble W TKaHEeBbIe
KYJbTypbl, =~ MHKDOOPraHM3Mbl, = UX  XapakKTepucTuka. TpaauriMoHHas
buoTexHosiOTHsA: XJleOorieueHre, TIOAyueHHe KHC/IOMOJIOUHBIX ITPOJyKTOB,
BUHOZeMMe. Mukpobuosiorndeckuii cuHTe3. OObeKThl MUKPOOMOIOTMUeCKUX
TexHonorui. [Ipor3BocTBO Gesika, aMUHOKHC/IOT M BUTAMUHOB.

Co3maHue TeXHOJIOTUA U MHCTPYMEHTOB Lie/ieHarpaB/ieHHOTO0 W3MeHEeHUs
M KOHCTPYMPDOBaHUSI T€HOMOB C LieJIbl0 T[I0JIyYeHUs] OpPraHusMOB M UX
KOMITOHEHTOB, CO/IeP’Kall[iX He BCTPeuarolyecs B pUpofie OMOCUHTeTHYeCKHe
My THU.

KnetouHast uikeHeprs. MeTo bl Ky/IbTYPhI KJIETOK U TKaHeW paCTeHUN U
KUBOTHBIX. Kpuobanku. Comarvueckasi TUOpUAW3al[dsi W COMATUYECKUN
smbpuoreHes. Vcrosb30BaHre TaryiOW/IoB B CesleKIKA pacTeHuid. [losnyueHue
MOHOK/IOHA/IbHbIX aHmumes. Hcnonb3oeanue MOHOK/IOHA/IbHbIX u
NOAUKAOHA/bHbIX aHmumen 8 MmeduyuHe. VICKyCCTBEHHOe OILUIO/IOTBOPEHHME.
PeKOHCTPYyKIMA  SIMLEKIeTOK W KJIOHMDOBaHHWE  JKUBOTHBIX.  Metoz
TPaAHCIUIAHTALIUU sifiep KJIeTOK. TexHo/no2uu 0300poe/ieHust, Ky/AbmueUupo8aHus U
MUKPOK/IOHA/IbHO20 PA3MHONCEHUS Ce/bCKOXO035UCMBEHHbIX KY/bmyp.

XpOMOCOMHasi U TeHHasi WMHXeHepus. VICKyCCTBeHHBIM CHUHTE3 TeHa U
KOHCTpyupoBaHue  pekoMOwHaHTHbIX JIHK. Co30aHue  mpaHc2eHHbIX



op2aHu3mos. JIOCTWKeHUsT W TMepCHeKTUBbl XPOMOCOMHOW UM TeHHOU
WHXeHeprHu. DKOJIOTUUeCKre U 3THdeckue Mpob/ieMbl TeHHOM UH)KeHEPUH.

MepuiHcke OuoTexHosioruu. IloctreHoMHasi 1udpoBas MeAWIIMHA.
[MLIP-guarHocTtka. MeTabo/MOMHBIM aHa/MK3, TeHOL[EHTPUUeCKUN aHaIu3
rpoTeoMa YejioBeKa [/l OLIeHKU COCTOSHUS ero 340poBbs. Vcrosib3oBaHue
CTBOJIOBBIX KJ€TOK. TapretHas Tepamusi paka. 3D-OvouwmkeHepus mjis
pa3paboTku (GyHJaMeHTa/TbHBIX OCHOB MeAWLIMHCKUX TEeXHOJIOTHH, CO3/[aHus
KOMIIJIEKCHBIX TKaHel coueTaHWeM TeXHOJIOTHN TPEXMePHOro OMOTIPUHTHHTA U
ckaddonguHra /151 pellieHus 3a/iau TepCOHATM3UPOBAHHON MeULIVHBI.

Co3iaHe BEeKTOPHBIX BAKI[WH C I[e/ibl0 obecrieyeHrsi KOMOWHHUPOBAHHOM
3al[UTel 0T Bo30yauTeneit OPBU, ycTaHOB/IeHHe MOJIEKY/ISPHBIX Me@XaHHU3MOB
dyakumronupoBanuss  PHK-cogepskaliiix BHPYCOB, BBI3BIBAIOIIUX  0CO0O
oracHbIe 3a00/ieBaHUs UesioBeKa 1 )KUBOTHBIX.

JeMoHCcTpanuu

Tabmbl u  cxembl:  «Vcmosb30BaHWe ~ MUKPOOPraHHW3MOB B
MPOMBIIIIJIEHHOM  TIPOM3BOACTBe», «KneTouHass uHXeHepusi», «['eHHas
WH)XEeHepUs».

JIaboparopHasi pa6oTta «lI3yueHne 00BEKTOB OMOTEXHOIOTHI».

IIpakTHyeckas pabora «IlonyueHre MOTOYHOKUC/IBIX TIPOAYKTOBY.

JKcKypcusi «buotexHonorus — BaKHeWIlass TIPOU3BOJWTENIbHAs CUia
COBpeMEeHHOCTH (Ha OMOTeXHOI0ruuecKoe POU3BO/ICTBO)».

11 K/TACC

Tema 1. 3apox/ieHue U pa3sBUTHE 3BOJIIOLMOHHBIX Mpe/CTaB/IeHUN B
ouosiorum

OBoyoLMOHHass Teopuss Y. [lapBuHa. IIpeArocbUIKM BO3HUKHOBEHUS
JapBrHU3Ma. 7K13Hb U HayyHad AearenbHOCTs Y. [TapBuHa.

[OBKyique cuabl 3BoOLuMUM  BUAOB 10 Y. /JlapBuHy (BBICOKast
WHTEHCUBHOCTb Pa3sMHOKeHUsI OPraHu3MOB, Hac/e[CTBeHHas W3MeHUUBOCTh,
6opb0Oa 3a CylijecTBOBaHHWe, eCTeCTBeHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienre cuHTeTHMUecko Teopur 3Bositolmu (CTD). HeitpanbHast
Teopusi 3BosolMd. CoBpeMeHHass JBOMIOLMOHHas Ouosorus. 3HaueHHe
3BOJIIOL[MOHHOW Teopud B (HOPMUPOBAHHMK €CTeCTBEHHO-HAayUHOW KapTHHBI
MUpa.

JeMoHCcTpanuu

[TopTpetsl: Apuctorenb, K. Jluanen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
KroBoe, U. apBuH, C. C. YetBepukos, Y. . lImansraysen, [x. XongenH, /.
K. benses.

Tabmbl n cxembl: «Cucrema >xuBou mpupogsl (o K. JIMHHE0)»,
«JlecTHulla >XKUBBIX cyuiecTB (1o Jlamapky)», «MexaHusm (OpMUPOBaHUs
TIPUCTIOCOOIeHN y pacTeHHH M >KMBOTHBIX (10 Jlamapky)», «Kapra-cxema
Mapiupyrta nytewnectBusas Y. [lapBuHa», «Haxoaku Y. [lapBuHa», «DopMbl
OoppOBI  3a  cyimecTBoBaHHe», «Ilopoabl romybeit», «MuHoroobpasue
KYJbTYPHbIX (OpM KamycTbl», «[lopofbl AOMalllHUMX >XHUBOTHBIX», «CxeMa
obOpa3oBaHuss HOBbIX BHAOB (Mo Y. /[lapBuHy)», «CxXemMa COOTHOIIIEHUS
JIBWXKYLLMX CUJ 3BOTIOLUN», «OCHOBHBIE MOJIOXKEHUS CUHTETUYECKOW TeOpUM
9BOJIIOLIN».

Tema 2. MUMKpPO03BOJIIOLMA U eé pe3y/bTaTbl

[TonysiAnMss Kak SJjieMeHTapHas efuHULla 3BoJIIOLKMU. CoBpeMeHHbIe
METO/Jbl OIIeHKH TeHeTHYeCKOro pa3HOOOpa3usi W CTPYKTYPhI TIOMYJISLHM.



N3meHeHue reHO(MOHJA TOMY/SLMMA KaK 37eMeHTapHOe 3BOJIIOL[MOHHOE
siBJieHUe. 3aKOH reHeTUUeCcKoro paBHoBecusi k. Xapau, B. Baitnbepra.

OnemeHTapHble (DAaKTOPBI (ABWKYIME CU/bl) 3BOMIOLMU. MyTallMOHHbIN
npoijecc. KombuHaTvBHasg W3MeHUMBOCTh. /[lpeiid TeHOB — CiydaiiHble
HeHaripaB/ieHHble UM3MeHeHUs 4YacTOT asiesied B monmyasauusx. OddekT
ocHOBaTesisl. Dppekm 6ymbLiouHO20 20pabiwika. CHudceHue 2eHemuuecko2o
pasHoobpasus: npuuuHbl u cneocmeusi. I1posieneHue 3chcpekma dpeticha 2eHos 8
bonbwiux U Manblx nonyaayusax. Murpaiuu. M3onSamus  TIOMyJISIui:
reorpaduueckas (MpocTpaHCTBeHHasi), Orooruueckasi (pernpoAyKTHBHAs).

EctecTBeHHBIM 0TOOp — Hampap/stolmil (akTop 3BosolmUd. Dopmbl
eCTeCTBEHHOTO O0TOopa: [BWKYLIWH, CTabOWIM3UDPYIOU[UH, pa3pbIBaAIOIIUMA
(au3pynTuBHBIN). [TosioBoM 0TO6OP. BO3HMKHOBEHME W 3BOJIIOLMS COLIMATBLHOTO
NoBe/ieHUs1 )KUBOTHBIX.

[Tpucrioco6/1eHHOCTh  OPTaHM3MOB KaK pe3y/JbTaT MHMKDPO3BOJIIOLIUU.
Bo3HUKHOBeHre  TpucriocobieHWd y  opraHu3MoB. ApomMopdo3bl U
WV0aIarTaLvuU. [Tpumepbl TIPUCITOCOOTIeHUIA y OpraHU3MOB:
mMopdosnornueckre, (usnosoruyeckrie, OUOXUMUUYECKHe, TIOBeleHUecKue.
OTHOCUTETLHOCTh MPUCTIOCO0/IEHHOCTH OPTaHU3MOB.

Bujg, ero kputepuu U CTPyKTypa. BumooOpa3oBaHMe Kak pe3y/bTaT
MHUKPO3BOMIOIMH. V305s11si — KrodyeBoi ¢dakTop BHUAooOpa3oBaHus. [lyTu u
CrI0CO0BI BH1000pa3oBaHus: ajyionaTpuueckoe (reorpacuueckoe),
CUMIIaTpUUeckoe  (9KOJIOTMUeCKOe), «MTHOBEHHOe»  (TTOMIUIONW3alivs,
rubpuau3anys). JuTeTlbHOCT 3BOTIOI[MOHHBIX TTPOL[@CCOB.

MexaHn3Mbl GOPMUPOBaHKS OMOIOTMUeCKOT0 Pa3HO0Opa3sysl.

Posib  3BOMIOIIMOHHOW OHo/iorTMd B pa3paboTKe HayuHbIX MeTO/IOB
coxpaHeHusi 6ruopa3HooOpa3usi. MUKPOIBOJIIOLIMSA U KOIBOJIOLUS T1apa3UTOB U
WX XO03seB. MexaHu3Mbl (HOPMUPOBAHUSI YCTOMUMBOCTH K AHTUOHMOTUKAM U
criocobb1 60pLOBI C Hell.

JeMoHCcTpanuu

[Toptpetsr: C. C. YUeTBepukoB, 3. Maup.

Tabsuiel ¥ cxeMbl: «MyTalMOHHasE W3MEeHUHBOCTh», «[lomyssiijuoHHas
CTpyKTypa Buja», «Cxema TIposiBIeHMSI 3aKOHa Xapau—BaitHOepra»,
«/IBWKylllde CHU/bl JBOMIOLIUU», «IDKOJOTUUeCKass U30/SLUs  TIOMy sy
ceBaHCKOU (popesin», «['eorpadrdeckast U30JISALMS TMCTBEHHULIbI CUOMPCKOU U
JTUCTBEHHHULIbI JJaypCKoil», «[1omy/siiMOHHbIEe BOJIHBI YMCIEHHOCTHA XUIIHUKOB
U KepTB», «Cxema JeMCTBUS ecTeCTBeHHOro 0TOopa», «Dopmbl 60pBOLI 3a
CylllecTBOBaHUe», «VIHAyCTpUa/ibHbIA MejaHu3M», «’KHBble HCKOMaeMbley,
«[TokpoBUTeNbLCTBEHHAsE OKpacka >XMBOTHbIX», «llpenymnpeskiatoijas OoKpacka
JKUBOTHBIX», «PU3noI0ruyecKue azianTarymn», «IIpurcrocob61eHHOCTD
OpraHu3MOB U €€ OTHOCUTEeTbHOCThb», «Kputepum Buza», «Buabl-IBOMHUKUY,
«CTpykTypa BuZa B  1pupoze», «CrnocoObl  BHZ000pa30BaHUs»,
«['eorpaduueckoe BHZI000pa3oBaHie TPEX BU/IOB JaHJBIIIeN»,
«DKoJIoruueckoe BHUj000pa3oBaHye BUOB CUHUI, «[10MMIIONRI pacTeHHI»,
«KanycTHo-peieuHbIil ruOpUI.

Ob6opyznoBaHue: repbapuu pacTeHWi, KOJ/UIEKIIMM HACeKOMBIX, uydesia
NITUL] ¥ 3Bepeil C TIpUMepaMH PA3UYHBIX TMPUCTIOCOOIeHW, Uydena TITUL U
3Bepel pa3HbIX BHOB, TepOapvM pacTeHWM OMM3KWX BHIOB, 00pa30BaBIIMXCS
Pa3IMUHBIMUA CITIOCOOAMM.

JlabopaTropHasi pa6ora «BbIsBIeHHe W3MEHUMBOCTH Yy 0CO0ei OHOro
BUIa».



JlabopaTropHast pabora «[IpucrocobneHusi OpPraHM3MOB H  UX
OTHOCUTE/TbHasI 11eJ1eC000pa3HOCTh».

JlaboparopHast pabora «CpaBHeHHe BHIOB IO MOP(OIOrHUeCKOMY
KPUTEPHUIO».

Tema 3. MaKpo3Bo/IIOLUA U €€ pe3y/ibTaThl

MeToapl W3y4yeHUsT MAaKpPO3BOJIIOLMK. IlajieOHTOMOTMYeCKHe MeTO/bl
n3ydyeHust 9Bosoldd. [lepexosnbie (opmbl U GdHUIOTeHeTHUUYECKHEe PSbl
OpraHK3MOB.

buoreorpaduyeckue MeTofbl U3yueHUs 3Bosrol[ud. CpaBHeHHWe (JIOpHI U
¢ayHbl MaTepUKOB M OCTPOBOB. broreorpaduueckuie obsactu 3eMan. Bumbi-
9H/IEMUKU U PEJTUKTHI.

OMOpHO/IOTHYeCKHe U CPaBHUTE/bHO-MOP(OIOTHUYeCKre  MeTO/bI
W3ydeHUsT 3BOMIOIMM. ['eHeTUUeCcKrWe MeXaHW3Mbl 3BO/IIOLUU OHTOTeHe3a U
TIOSIB/IEHUsT  9BOJTIOL[MOHHBIX HOBILIECTB. ['OMOJIOTUUHBIE W aHA/JIOTUYHbIE
opraHbl. PyaumeHTapHble OpraHbl M aTaBU3Mbl. MOJEKY/ISIPHO-TeHeTHUYeCcKue,
buoxyMUuecKre W~ MareMaTHUeCKre  MeTO[bl  W3Y4YeHWsS  SBOJIIOIUM.
["omosiorruHbie TeHbl. COBpeMeHHbIe MeTO/bl TIOCTPOeHHsT (pUoreHeTUUeCKUx
JlepeBbEB.

XPpOMOCOMHBIe MyTaLlX 1 IBOJIIOLIYS TeHOMOB.

Ob6iifue  3aKOHOMEPHOCTH  (TIpaBWIa) 3BOMIOIMM. [IpuHYyun CMeHbl

¢yHKyull. HeobOpatuMocCTh 9BOJIIOLUN. ApanTvBHas paguaus.
HepaBHOMEpPHOCTb TEMIIOB 3BOJIFOL[HU.
JeMoHCcTpanuu
[Toptpetsr: K. M. B3p, A. O. KoBanesckui, ®. Mromnnep, 3. ['ekkesb.
Tabmuib 51 CXeMBI: «DuoreHeTUUECKUN pAan Jiomaam»,

«ApXeoITepuKkc», «3Bepo3ybbie simmiepbl», «Creroiedanb», «PUHAOGUTHI»,
«CeMeHHbIe T1arlOpOTHUKW», «buoreorpaduueckue 30HbI 3eman», «Jlpeiid
KOHTHHEHTOB», «PenukThl», «HauanbHble CTafiud 3MOPHUOHA/ILHOTO PAa3BUTHS
MO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTUUHbIE W aHAJIOTUUHbIE OpraHbD»,
«PyaumenTbl», «ATaBH3MBI», «XPOMOCOMHBIE HAaOOpBI UYe/loBeKa U
IMMIIaH3e», «[7laBHbIe HaIlpaB/IeHUsI IBOIIOLMN», «OOIIe 3aKOHOMEPHOCTH
SBOJTFOLIUM.

ObopyznoBaHue: KOJJIEKIMH, repbapuu, MYJISHKH HCKOTIaeMbIX OCTaTKOB
OpPraHW3MOB, MYJ/ISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJUMEHTaPHbIX OPraHOB
Y aTaBU3MOB, KOJIEKL[A HACEKOMBIX.

Tema 4. IIpoucxoxaenue ¥ pasBUTHe JXU3HU Ha 3emie

HayuHble TUITOTE3bI TIPOMCXOXKAEHUsS >XU3HU Ha 3emsie. AbuoreHes u
rnaHcnepmusi.  [oHayuyHble — TIpeACTaB/Je€HHWS O  3apPOXKAEHWW  >KU3HU
(kpeaunoHu3M). ['mrmoTe3a TMOCTOSSHHOTO CamMO03apOXKAEHUS >KU3HU U eé
onposepkeHue onbitamu @D. Pegu, JI. Cnamwianuanu, JI. Ilacrepa.
[TpoucxoxaeHre >XU3HU U aCTPOOUOIOTHS.

OCHOBHBIE ~ 3Talbl  HeOpraHWYeckoW  3BomoLmH.  [lnaHetapHas
(reosiorryeckasi) JBOJIIOLMS. XUMHUecKas 3BOJIIOLMS. AOHOTeHHBIA CHUHTe3
OpraHuyecKux BelecTB M3 HeopraHudeckux. Oneir C. Mwumwiepa u I'. FOpwu.
Ob6pa3oBaHue TMosMMepoB U3 MoHOMepoB. KoaijepBaTHast tumotesa A. U.
OmnapvHa, ruroTe3a mepBuuyHoro OynboHa J[IkK. XosifeiiHa, reHeTHYecKas
runiote3a I'. Ménnepa. Pubosumer (T. Uek) u rumote3a «mupa PHK» V.
I'unbepra. PopMrpoBaHre MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOK/IETKH.

Uctopusi 3emmn 1 Metofpl eé usyueHus. VIckomaemble OpraHAYecKue
ocTaTKW. ['eoxpoHosiorvuss W eé weroAbl. OTHOCUTeNbHast U abCOMIOTHAS
reoxpoHosiorusi. ['eoXxpoHosiornyeckas 1mKasa: 30Hbl, 3pbl, IEPUO/BI, STTOXU.



HauanbHble 3Tanbl OpraHUYecKoM 3BOOLMM. [losiBieHWe W 3BOMOLUS
TIePBBIX K/IeTOK. JBOMIOIMS MeTabosr3Ma. Bo3HUKHOBeHe TIePBBIX 3KOCHCTEM.
CoBpeMeHHble MHUKpPOOHbIe OWOMIEHKA KaK aHajor IIepBbIX Ha 3emiie
coobirjecTB. CTpoMaTOMUThI. [IpOKapUOTHI ¥ 9YKapHOTHI.

[IpoucxoxeHue 3yKapuoT (cumbuorenes). OBOJIIOLIMOHHOE
MPOUCXOXKeHWe BUPYCOB. [IpoMcCxoXXaeHre MHOTOK/JIeTOUHBIX OPraHM3MOB.
Bo3HMKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOK/IETOYHBIX OPTaHU3MOB.

OCHOBHBIe 3Tarbl 3BOJIIOL[MU BBICIINMX pacTeHui. OCHOBHbIe apoMOpP(O3bl
pacteHuid. Beixog pacteHur Ha cymry. [losBneHue CHOpPOBBIX pacTeHUU H
3aBoeBaHve vMM Cylmd. CemeHHble pacTeHus. [IpomcxokaeHWe LBETKOBBIX
pacTeHuu.

OCHOBHBIe 3Talbl BOIOLMU >KUBOTHOTO MHpa. OCHOBHbIe apomMop(}o3bi
JKUBOTHBIX. BeH/icKast payHa. KeMOpuiicKuii B3pbIB — MOsIB/IEHHE COBPEMEHHBIX
TurnoB. [lepBele xopAoBble >KUBOTHble. JKU3HB B BOZAE. OBOIOLIUS
MO3BOHOYHBIX. [IpoucxokgeHne amdubuii u penTwimid. [IpoucxoxaeHve
M/eKonuTaroux W ntull. [lpuHiun kmodeBoro apomopdosa. OcBoeHUe
6eCcri03BOHOUYHBIMU 1 TI03BOHOUHBIMU >KUBOTHBIMU CYIIIH.

Pa3ButHe Xu3HM Ha 3emsie O 3paM W MepUoJaM: apxeu, MpoTepo30W,
rasie030i, Me3030H, KaiiHO30#. OOIias XapakTepuCTHKa KaumaTa |
reoyiornyeckux mpoteccoB. [losgBieHre U pacLBeT XapaKTepHbIX OPraHWU3MOB.
Yrneobpa3oBaHUe: ero yC/IOBUS U B/IMsIHYE Ha Ta30BbIM COCTaB aTMOCGhepHI.

MaccoBbie BbIMUpaHUs — 3KOJIOTAUECKHEe KPU3KUChI Npouuioro. [IpuumHbl
Y CJIeCTBUSL MaCCOBbIX BbIMMpaHUN. COBpPEMEHHBIM 5KOJOTUUECKUH KPHU3UC,
ero ocobenHoctu. [Tpo6sieMa coxpaHeHus: Oopa3Ho0Opa3us Ha 3emiie.

CoBpeMeHHasi CUCTeMa OpraHvueckoro mupa. [IpyuHLuIbI Kiaccudukaium
opraHu3mMoB. OCHOBHbIE CUCTEMaTHYeCKHUe TPYIIbl OPraHU3MOB.

JeMoHCcTpanuu

[Toptpetsl: @. Penu, JI. Criasiannanu, JI. ITacrep, Y. 1. Meunukos, A.
. Onapun, [Ix. Xongewnn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuibl u cxembl: «Cxema ombiTa @. Pean», «Cxema ombita JI. ITacTepa
M0 M3yYEHUID CaMO03apOoXXAeHUs >Xu3Hu», «Cxema onbita C. Mwuiepa, I
FOpu», «3Tanbl HEOPraHMYeCcKOr 3BOJIOLUN», «['e0XpoHO/IOrMyecKas IiKana»,
«HavanpHble 3Tambl  OpraHWYeckod 3Bo/OIUMK», «CxeMa oOpa3oBaHus
9YKapvoT MyTéM cuMOMoreHesa», «CucTeMa >KMBOW TIPUPOABD», «CTpoeHue
BUpyca», «Apomopdo3bl pacTeHui», «PUHHOMUTE», «OJHOKIETOUHBIE
BOJOpPOC/IN», «MHOTOK/JIeTOUHble BOAOPOCIW», «Mxu», «llariloOpOTHUKUY,
«['onoceMeHHble pacTeHusi», «OpraHbl I1]BETKOBBIX pacTeHUM», «Cxema
pa3BUTHs >XMBOTHOTO MHpa», «ApomMopdo3bl >KUBOTHBIX», «[IpocTeiiiie»,
«Kumeunomnonoctaeie», «Ilmockue uepBu», «YmeHHUCTOHOTHE», «PBIObI»,
«3eMHOBOJHbIe», «lIpecmbikaromuecsi», «lIThlp», «MJIeKONUTAIOILLIAE,
«Pa3BuTHe >KM3HU B apxehCKoul 3pe», «Pa3BUTHe >KU3HU B ITPOTEPO30MCKOM
spe», «Pa3BuTue J>KW3HM B [a/le030MCKOM 3pe», «Pa3BUTHe >KU3HU B
Me3030UCKOU 3pe», «Pa3BUTHe >KW3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CUCTeMa OPraHuYeCcKOro MUpa».

Ob6opyznoBaHue: repbapyu pacTeHWM pa3/IWUHBIX OTAE/OB, KOJIIEKI[UH
HAaCeKOMBIX, BJIaKHble TpernapaTbl >KUBOTHBIX, PAaKOBUHBI MOJUTFOCKOB,
KOJIJIEKLIUM WIJIOKOXKUX, CKeJeTbl MO3BOHOYHBIX >KMBOTHBIX, Uyuesa IITUL] U
3BepeM, KOJUIeKIMM OKaMeHeJIOCTeH, TIO/Ie3HbIX MCKOIMAaeMbIX, MYJ/ISDKA
OpraHWYeCKUX OCTaTKOB OPTaHU3MOB.



BuprtyanbHaa JaboparopHas pabora «MojenrpoBaHue —OIBITOB
Mwunnepa—HOpu 1o wu3ydeHHIO abOMOreHHOTO0 CHHTE3a OpraHUUeCKUx
coeIMHEHUI B MepBUUYHOM aTMocChepe».

JlabopaTropHasi paGora «li3yueHne W OIMcaHHe HCKOITAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IlpakTuueckasa pabora «/3yueHue 0COOEHHOCTEM CTPOEHHS PaCTeHUi
Pa3HBIX OTJEIOBY.

IlpakTnueckasa  pabora  «V3yueHue  0COOEHHOCTEM  CTPOEHUs
TT03BOHOYHBIX KUBOTHBIX».

Tema 5. IIpoucxoxjeHue yesr0BeKa — aHTPOIIOreHe3

Pa3ienbl ¥ 3a/1au AaHTPOIIOIOT UK. MeTo/ibl aHTPOTIOJIOTHH.

CraHoBJ/IeHHe TIpe/[CTaB/IeHU 0 TIPOMCXO0KAeHUN ueioBeKa. Peuruosxbie
B033peHusi. COBpeMeHHbIe HayUHbIe TeOPUH.

CXoACTBO uelioBeKa C JKUBOTHBIMH. CHCTeMaTUueCKoe TI0JI0KeHHe
yesioBeka. CBU/ETe/IbCTBA CXOACTBA UesiOBeKa C >KUBOTHBIMU: CPAaBHUTETHHO-
Mopdosioruueckue, sMbpuosioruyeckue, bu3nonoro-broxuMuyecKue,
noBefieHueckre. OTAWUMs YejioBeKa OT JKUBOTHBIX. [IpsMoxokieHWe U
KOMIIJIeKC CBSI3aHHBIX C HUM TPHU3HAKOB. Pa3BUTHe TOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHOU CUCTEMBI.

Oewxyime  cunbl  (dakTopbl)  aHTpOIOreHe3a:  OWOIOrHUYeCKUe,
coljpanbHble. COOTHOIIeHWe OWONOTUUeCKUX U COI[Ma/lbHBIX (haKTOPOB B

aHTpOIIOTeHe3e.
OcHOBHbIe CTaZiiM aHTpoIrioreHe3a. PaHHMe yesioBeKOOOpa3Hbie 00e3bsHbI
(MPOKOHCY/bI) U paHHWe TOHTULI — OOIMe TpeAKd Ues0BeKOOOpa3HbIX

00e3bssH U JMoflell. ABCTpa/IONIUTEKH — JABYHOTHe TpeAku mrofei. Uesnoek
yMeJibli, TepBbleé M3rOTOBJEHUA OpyAuM Tpyza. UenoBek NpAMOXOAALUANA U
TepBBIA BBIXOZ, /ofiell 3a mpefiesbl Adpuku. YenoBek reizens0eprckuii —
oOIMii TpeIoK HeaHJepTaabCKOTO YeioBeKa M UejioBeKa pa3yMHOro. UemoBek
HeaHJ|epTalbCKUM KaK BH/, JOJIeM XOJOAHOTrO Kiumara. YesoBeK pa3yMHBIU
COBPEMEHHOI'0 THIIA, [JEHUCOBCKUM Ue/IOBeK, OCBOEHWe KOHTUHEHTOB 3a
ripefesiaMu A@puku. [TasieoreHeTiKa U najieoreHOMUKa.

OBOJIIOLIUSI COBPEMEHHOT'0 UejioBeKa. EcTeCcTBeHHBIN 0TOOD B MOMYJISAIUSIX
yesioBeKa. MyTallMOHHBIN MpoLecc ¥ noauMop@usM. [Tomy/isiroHHbIe BOJIHBI,
npeiid reHoB, MUTpaLusi U «3(PGdeKT OCHOBaTe/s1» B TONYJISILUSAX COBDEMEHHOTO
yesoBeKa.

YenoBeueckue pachbl. [IoHdaTHe o pace. bosblive pachkl: eBporneouHast
(eBpa3uiicKasi), aBCTpa/io-HerpouJHas (2KBaTOpHa/IbHAasi), MOHIOJIOMHAs
(a3uarcko-amepuKaHcKas). BpemMsi ¥ myTu paccesieHHs] YesiOBeKa IO TIIaHeTe.
EnuHcTBO  yenoBedecknx pac. HayuHas HeCOCTOATENBHOCTb — pacU3Ma.
[Tpucrioco6/1eHHOCTh uYesioBeKa K Pa3HBIM YCJIOBUSIM OKDY)KaroIleil Cpejibl.
BiusiHue reorpaduueckoit cpeabl UM Jpeiida reHOB Ha MoOp(oOJIOTHIO U
(bu13U0/I0THI0 UeoBeKa.

MeXIUuCIUIUIMHapHble  MeToAbl B (u3nueckod  (OMOIOrHYecKOi)
AQHTPOMOJIOTWUM.  DBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI W MaJe0aHTPOIOJIOTHS
yesI0BeYeCKUX MOMyasiuui. buoconuanbHbie uccieoBaHus MPUPOABI UeloBeKa.
VccnenoBaHrie KOIBOMIOLUY OMOTOTHYECKOTO 1 COLIMATLHOTO B Ue/IOBEKe.

JeMoHCcTpanuu

[Toptpetsr: Y. dapsun, JI. Jluku, 4. 4. Porunckui, M. M. I'epacumos.

Tabmbl W cxembl: «MeTO[bl aHTPOIIOJOTHUN», «['OJIOBHOM MO3T
yesioBeKa», «UemoBekooOpasHble 00e3bsiHbI», «CKeleT ueloBeKa U CKeJieT
IIIUMITIaH3€e», «PyauMeHTbI U aTaBU3MbI», «/IBYDKYII[HE CHJIBI aHTPOIIOreHe3a»,



«DBOMIOLIMOHHOE [IpeBO uesioBeKa», «ABCTpaJONUTeK», «Ye/loBeK yMmenblii»,
«YHennoBeK MpIMOXOASIIMN», «/eHMCOBCKUM uYenoBeK» «HeaHgepTaablLibl»,
«KpomaHbOHLBI», «IIpegku uenoBeka», «ITambl 3BOJIOLIMA YeloBeKa», «Pachl
yesi0BeKa».

Ob6opyznoBaHue: My/sDKA OKaMeHesloCTel, TIpeMeTOB MaTepHabHON
Ky/JbTypbl TIDEJIKOB 4Ye/iOBeKa, penpoAykKuuu (ororpaduu) KapTuH C
MHUGDOIOTUUECKUMU W OUOMeiCKUMU CIO’KeTaMH TIPOMCXOXK/IeHHUSI UesloBeKa,
doTorpaduu Haxo0OK MCKOMaeMbIX OCTaTKOB Ue/iOBeKa, CKeseT uesioBeKa,
MOZie/lb Yeperia 4YejiOBeKa W uepera IIMMIAH3e, MOJe/b KUCTHA ueioBeKa M
KMCTH IIMMIIaH3€e, MOZIe/IU TOpCa MpeJKOB ue/loBeKa.

JlabopaTropHast pabora «l3yueHre ocobeHHOCTeH CTpPOeHHs CKejeTa
YyesI0BeKa, CBSI3aHHBIX C MPAMOXOXKIEHUEM.

IlpakTnueckas pabdora «V3yueHne SKOJIOTHUECKHUX  aJarTalidi
yesioBeKa».

Tema 6. JKosiorMsi — Hayka 0 B3aMMOOTHOLIEHUSAX OPraHM3MoOB H
Ha/IOPraHMU3MEeHHbBIX CHCTeM C OKpY)Kaloller cpeaoun

3apokZieHre W pa3BuUTHe JKoioruu B Tpygax A. I'ymbonbara, K. @.
Pynbe, H. A. CeBeprioBa, 3. ['ekkens, A. Tencin, B. H. CykauéBa. Pa3zgens: u
3a/1auu 3KoJioruu. CBsI3b 5KOJIOTUH C APYTMMU HayKaMU.

Metogp! 3konorun. IloneBsie HaOMOAEeHNs. DKCIIEPUMEHTHI B 3KOJIOTHH:
npupojiHbie U jaboparopHble. Moge/nvpoBaHWe B 3KOJIOTUA. MOHUTOPUHT
OKpY>Karolllel cpe/ibl: TOKa/IbHBIM, PerMOHATBLHBINA U T/100aTbHBIN.

3HaueHWe SKOJIOTMYECKUX 3HAaHUM [JIs1 4ejioBeKa. OJKOJOTHUYeCcKoe
MHPOBO33pDeHMe KaK OCHOBA CBSI3eM yesioBeyecTBa C pupogon. dopmMupoBaHye
5KOJIOTUUECKOU KY/IbTYPbI ¥ 3KOJIOTMUeCKOM I'PAMOTHOCTU HaCeIeHUsI.

JeMoHCcTpanuu

[Moptpetsr: A. I'ymbosbaT, K. ®. Pynbe, H. A. CeBepriios, 3. ['ekkensb, A.
Tenomm, B. H. Cykaués.

Tabnuiel U cxeMbl: «Pa3gensl 5Ko/I0run», «MeToasl SK0/Iorun», «Cxema
MOHUTOPUHTA OKPY>KaroIlier CpeJibl».

JlaboparopHast pabGora  «/I3yueHne  MeTONOB  SKOJOTHUECKUX
HCC/Ie/IOBaHUI».

Tema 7. Opranu3mMsl 4 cpejja 00MTaHHUA

Okonornyeckde  (akTOppl W 3aKOHOMEPHOCTM  UX  JIeUCTBUSL.
Knaccudukaiusi  skonornueckux (aktopoB: abuoTuueckue, OHMOTHUYECKHe,
anTponoreHHbie. O6IIMie 3aKOHOMEPHOCTH eMCTBUS SKOOTUUeCKUX (haKTOPOB.
[MpaBwio wmuauMMyMa (K. Illnpenrens, FO. JIubux). TosepaHTHOCTG.
OBpUOHMOHTHBIE 1 CTeHOOMOHTHBIE OPTaHK3MBI.

Abuornueckue (akTopel. CBeT Kak 3Kosornueckuid dakrop. [lelicTBre
Pa3HbIX YYaCTKOB COJTHEYHOTO CIIEKTPa Ha OpPraHrU3Mbl. KOJIOTUYEeCKHe TPYMIIbI
pacTeHWU M >KUBOTHBIX MO OTHOLIEHWIO K cBeTy. CUrHasbHasi pojib CBeTa.
doTorepruousM.

TemriepaTypa Kak 3K0JIOTUUeCKUil (akrtop. [leiicTBHe TemriepaTypbl Ha
opraHu3Mmbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE
Y CTEHOTEePMHbIE€ OPTaHU3MBl.

Bia)KHOCTh Kak 3Komoruueckuid dakrop. [IpucmocobsieHusi pacTeHuid K
nofiiepkaHuio BogHoro Oanaxca. Kiaccudukaliiys pacTeHu 10 OTHOIIIEHUIO K
Bozie. [IpucriocobeHust )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXXKUMaA.

Cpezibl 00UTaHKsI OPTAaHU3MOB: BOZ[HAsi, Ha3eMHO-BO3/IyIIIHasI, TIOUBEHHas,
rlyOWHHAs TIOATIOUBEHHasi, BHyTpUOpraHu3MeHHas. ®PU3NKO-XUMUUeCKHe



0CcoOeHHOCTH cpefi oOuTaHUs OpraHu3MoB. [IpucrnocobieHuss OpraHW3MOB K
JKW3HU B Pa3HbIX Cpeiax.

buonornueckve putMmbl. BHelllHMe W BHyTpeHHUe PUTMbL. CyTOuHble U
rofuuHbie pUTMbI. [Ipricrioco61eHHOCTh OPraHU3MOB K Ce30HHBIM U3MeHEeHUSIM
YCJI0BUM XKU3HMU.

JKusHenHesle (opmbl opraHu3moB. [loHsATHe 0 >KW3HEHHOW (opme.
JKusHeHHble (OpMBI  pacTeHWil: JiepeBbsi, KYCTapHUKH, KyCTapHUUKH,
MHOTOJIETHUE TpaBbl, OJHOJETHUe TpaBbl. JKW3HeHHble (DOPMBbI >KUBOTHBIX:
rUIpOOMOHTBI, TeOOMOHTRI, a3poOHoHThI. OcobeHHOCTH cTpoeHHsT U obpasa
JKW3HU.

buotnueckue  ¢dakTtopel. Buapl  OMOTHYECKHMX  B3aUMO/I€HCTBHIA:
KOHKYDEeHIIWsI, XWIIHAYeCTBO, CHMOMo3 u ero Gopmbl. I[lapa3utusm,
Kooriepalfusi, MyTya/i3M, KOMMeHCcamu3M (KBapTUPAaHTCTBO, HaX/ieOHUUECTRBO).
HeTtpoduyeckue B3anmojeicTBus (Toruueckue, (opuueckre, (abpuueckue).
3HaueHWe OMOTUYECKUX B3aUMO/IeHCTBUMN MJisi CYI[eCTBOBAHHWS OPraHHW3MOB B
cpefie obutanus. [TpUHINATT KOHKYPEHTHOTO UCK/TFOUeHUS.

JeMoHCcTpanuu

Tabmuiel U cxembl: «JKojorudeckre (akTopbl», «CBETOBOW CIEKTpP»,
«JKOJIOTHYeCKHe  TPYMIbl  JKMBOTHBIX 10  OTHOIIEHWIO K  CBETY»,
«TeTIoOKpOBHBIE JKUBOTHBIEY, «X0JIOIHOKPOBHbIE JKUBOTHBIEY,
«®Pu3noornuecKye aJanTalid JXKUBOTHBIX», «Cpeibl 00UTaHUsI OPraHU3MOB»,
«buonornueckne puTMbI», «Ku3HeHHbIe (GOpMbI pacTeHUi», «Ku3HEeHHbIe
(OpMBI >KUBOTHBIX», «DKOCUCTEMA ITMPOKOUCTBEHHOTO jieca», «IKOCHUCTeMa
XBOWHOrO Jieca», «llemu muTaHus», «XUIIHUYECTBO», «[lapa3uTtusm»,
«Konkypenis», «Cumomnos», «k KoMMeHcamu3m».

ObopyznoBaHue: repbapry pacTeHUN W JKUBOTHBIX, TIPUCIIOCOOIEHHBIX K
BJIUSTHUIO Pa3/IMUHBIX SKOJOTMUeCKUX (aKTOpOB, repbapuy CBETOJFOOMBBHIX,
TeHe/TF00MBBIX Y TeHeBLIHOC/MBBIX paCTeHWM, CBETO/TFOOMBLIE, TeHeTF0OMBbIe U
TEeHEBLIHOC/IVBbIE ~ KOMHATHble  pacTeHHs, repbapumi U  KOJIIEKI[UH
TeTI0/IF00MBBIX, 3MMOCTOMKHX, MOPO30yCTOMUMBLIX pAaCTeHUM, uyuesa ITHUI] U
3Bepel, repOapuy PpaCTeHWM, OTHOCSIUXCS K THUrpoduTaM, Kcepodwuram,
Me30¢uTaM, KOMHATHble paCTeHWs J[JaHHBIX TPYIM, KOJIJIEKI[UU >KUBOTHBIX,
0OHUTaIOIINX B Pa3HBIX CpejlaX, repbapuu ¥ KO/UIEKIIMU PaCcTeHUM U )KUBOTHBIX,
00/1a/jatoIMX YepTaMu TIPUCIIOCOOIEHHOCTU K Ce30HHBIM U3MeHEeHUSIM YCIOBUM
JKWU3HH, TepOapyy ¥ KOJUIEKLIMK PAaCTeHHI 1 KUBOTHBIX Pa3/TMUHBIX KU3HEHHBIX
¢dopM, KOJIEKI[UH >KUBOTHBIX, YYAaCTBYIOL[UX B pa3MYHbIX OMOTHUYECKUX
B3aUMO/IECTBUSIX.

JlabopaTropHasi pabora «BbIssBieHHe IIPUCTIOCOOEHMM OpPraHHW3MOB K
BJTUSTHUIO CBETa».

JlaboparopHasi pabora «BbIssBieHHe IIPUCTIOCOOEHMM OpPraHHW3MOB K
BJTUSTHUIO TeMIIepaTyphD».

JlabopaTropHasi padora «AHaTOMHYeCKHe OCOOEHHOCTH pacTeHWi U3
Pa3HbIX MECT OOUTaAHHS».

Tema 8. Oko/10rUs1 BUA0B ¥ MOMY/ISL{UA

OKOJIOTUYeCKWe  XapaKTepuCTUKU  mnomyssiuu.  [lomynsauus — Kak
buonornueckas crcremMa. Pojib HeOTHOPOAHOCTH Cpefibl, (hr3rueCcKux OapbepoB
U ocobeHHOCTeM OHOJIOTHH BUAOB B (DOPMUPOBAHWM IIPOCTPAHCTBEHHOMN
CTPYKTYpbl mony/siiuii. OCHOBHble TOKa3aTeau TMOMyJSLUU: UYKUCIeHHOCTb,
TJIOTHOCTb, BO3PACTHAsl U TIOJIOBasi CTPYKTYpPa, POKAAeMOCTh, TPUPOCT, TeMII
pocTa, CMePTHOCTb, MUTPALIUSL.



OKoJioruyeckasg  CTpykTypa mnonyysanuu. OLeHKa  YKWC/IeHHOCTH
Nnonyasuy. [InHaMUKa MOnyJ/siqid U eé peryasnusa. buotnuecknii nmoTeHLMan
MONyasuyd. MoJenvpoBaHde [WHaMUKU —monyasuud. KpuBele  pocTa
YMC/IEHHOCTY monyJysiuu. KpuBble BbDKMBaHUS. Peryssiliysi 4YKC/IEHHOCTU
MOMYJISALIWNA: pOJib (PAKTOPOB, 3aBUCSIIUMX W He 3aBUCAIIUX OT TIJIOTHOCTH.
OKOJIOTUYeCKre cTpaTteruy BUAoB (r- u K-ctpaterun).

[TonsiTvie 06 3KoJI0TMYeCKOW HUIle BHAA. MectoobuTanue. MHOroMepHast
MoZieb 3Konoruueckon Humum k.M. XaturHCOHa. Pa3mepsl 3K0/I0rM4yecKon
Hylld. [loTeHIManbHas U peaTM30BaHHast HULLIN.

Bup kak cuctema nomyasiuui. Apeanbl BUAOB. BUIbI M X >KM3HEHHbIE
CTpaTeruu. JKOJIOTUUeCKHe SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBeJeHWS U MUIpaluil >KUBOTHBIX. buosormnueckue
VMHBAa3UM Uy>KepPOJHbBIX BUJIOB.

JeMoHCcTpanuu

[Toptpet: [Ix. 1. XaTUMHCOH.

Tabmuiel ¥ CxXeMbl: «ODKOJIOTUUECKHEe XapaKTePUCTUKH TIOMYJ/ISIUN»,
«[IpocTpaHCTBeHHasi CTPYKTypa TOMyasiquu», «Bo3pacTHele mnmpaMuzbl
nonynsgun», «CKOPOCTb 3acejieHUs TIOBEPXHOCTHM 3eMJ/IM  pa3/IMuHbIMU
opraHusmamMu», «Mojenb 3Konorudeckor Huim k. . XaTumHCOHa».

Ob6opyzaoBaHue: repbapyy pacTeHUH, KOJITIEKI[UH )KUBOTHBIX.

JlaboparopHast pa6Gora «IIpucrocobseHuss cemMsiH pacTeHHMH K
pacceeHuro».

Tema 9. IkKo/10rus C000IIECTB. JKOJIOTHUECKHE CHCTeMBI.

CoobmiectBa opraHv3MoB. buolieHo3 u ero cTpykrypa. CBs3u MeXmay
opraHvM3Mamu B OHOLIeHO3e.

OKocucTeMa Kak OTKpheITas cucteMa (A. k. TeHcnn). @yHKIMOHA/IBHbBIE
6/I0KM OpraHM3MOB B 3KOCHCTeMe: TPOJYLIeHThI, KOHCYMEHThI, PeJyLIeHThI.
Tpodurueckue ypoBHM. Tpoduueckue menm U ceTH. AOuoThueckre 0J/I0KU
sKocucteMm. [louBbI M MBI B 3KOCHMCTeMax. KpyroBOpOT BeIeCTB W TOTOK
SHEPTrUM B S5KOCHUCTEME.

OcCHOBHBIE  TIOKa3aTeld SKOCUACTeMbl. buomacca wu  mpogykuws.
OKoIoruuecKre MMpaMy/bl uricesi, 6MoOMacChl U SHEPTHUH.

Junamuka 3kocucmem. Kamacmpoguueckue nepecmpoltiku. @aykmyayuu.
HampaB/ieHHbIe 3aKOHOMepHbIe CMeHbI COO0ITeCTB — CyKIjecCuU. [lepBUUHBIE U
BTOPUYHBIE CYKL[ECCMM W UX MPUUMHBL. AHTPOMNOreHHbIe BO3JEUCTBUS Ha
cykieccud.  KnmmakcHoe — cooOirjectBo.  buopasHoobpasve W TOJIHOTA
KPYTOBOPOTA BeII[eCTB — 0CHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupojHbie 5KOCHUCTEMBI. JKOCUCMeMbl 03€p U peK. DKocucmembl mopell
U 0KeaHos. IKocucmembl myHOp, 1eco8, cmenell, NyCMblHb.

AHTpPOIMOreHHble 3KOCUCTEeMBbI. ATrpo3KocucTeMma. ArporeHo3. Pasmvuus
MeJKJy aHTPOIOre€HHbIMU U NMPUPOAHBIMU SKOCHUCTEMaMU.

Yp6o3kocrcrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. I'opopckas
dnopa u daynHa. CuHaHTponm3alys TroOpoAcKou (ayHbl. buosoruueckoe u
X035IMICTBeHHOE 3HaueHue arpo3KOCHUCTeM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH dhopmHpoBaHUs OCHOBHBIX B3alMO/IEMICTBUH
OpraHu3MOB B 2JKocucTeMax. Posib KackadHozo 3¢pgekma u 8udos-
30ucpukamopos (K1ouesbix 8ud08) 8 (PyHKYUOHUPOBaHUU 3KocucmeMm. [lepeHoC
SHEPTUM M BeIeCTB MeXJy CMEXHbBIMA 5SKOCUCTeMaMH. Y CTOMYMBOCTb
OpraHW3MOB, TIOMy/SIUUA W SKOCHCTEM B YC/IOBUAX €CTECTBEHHBIX U
AQHTPOMNOTeHHBIX BO3/EUCTBUM.



MexaHuambl ~ 8030elicmeusi  3aepsi3HeHUll ~ pdsHbIX ~ MuUnNo8  Ha
CcyO0Op2aHuU3MeHHOM, Op2aHU3MEHHOM, NONYASIYUOHHOM U 3KOCUCMEMHOM
YPOBHSIX,  OCHOB8bl  3KO/102UUECKO20  HOPMUPOBAHUSl  AHMPONO2EHHO20
go30elicmeusi. MeToO#ONMOTYSI MOHUTOPUHTA €CTeCTBEHHBIX M aHTPOIIOTe€HHBIX
9KOCHUCTEM.

JeMoHCcTpanuu

[Toptpet: A. [Ix. Tencmu.

Tabmbl u  cxembl: «CTpykTypa  OHoOlleHO3a», «3JKOCHCTeMa
IITMPOKOJIMCTBEHHOTO neca», «3JKocucrteMa XBOWHOTO neca»,
«DyHKIMOHATbHbIE TPYIBI OPTaHM3MOB B 3KOCHCTeMe», «KpyroBopor
BEIIeCTB B JKocucteme», «Llemn mwmTaHus (TacTOMIHAsA, [eTPUTHAs)»,
«DKoJiornyeckas MUpaMHua UKMcel», «IDKOJIOrHueckas ImipaMujga 0Momacchbl»,
«JKOoJIornueckas nvpamuga sHeprum», «ObpasoBanue Oosorta», «IlepBuuHas
CyKileccusi», «BoccTaHoBeHWe jieca TOc/e Tio)Kapa», «JDKOCHCTeMa 03epa,
«ArporieHo3», «KpyroBopoT BeIl[eCTB W TIOTOK 3HEPTUMA B arpolieH03e»,
«[Ipumepn1 ypbo3KOCHCTEMY.

Ob6opyznoBaHue: repbapuu pacTeHWi, KOJUIEKIIMM HACeKOMBbIX, uydesia
TITUL] U 3Bepeii, repbapr Ky/JbTYPHBIX U JUKOPACTYIUX pacTeHW, akBapuyM
KaK MO/ieJIb SKOCUCTEMBI.

IlpakTHueckas pabora «/I3yueHue u onrcaHre YpOOIKOCUCTEMBI».

JlabopaTropHasi pabora «/I3yueHune pa3HooOpa3uss MeJKUX TOUBEHHBIX
YIeHHWCTOHOTUX B Pa3HbIX IKOCHUCTEMAX».

OKCKypcusi «3JKCKYpCHUSi B TUINMUHBIA OuoreoijeHo3 (B aybpaBy,
Oepe3HsK, elTbHUK, Ha CYXOJ0bHBIM W TTIOMMEHHBIH JIyT, 03€P0, 00JI0TO)».

IKCcKypcHusi «IKCKYpPCHSI B arpodkocucteMy (Ha T0Jjie WIH B TeTUTMYHOE
XO03SIMCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucreMa

buocdepa — obieruiaHeTapHasi 000/I0UKa 3eMJTH, T/ie CYIeCTBYeT WA
CylllecTBOBasla »KM3Hb. Pa3BuTHe Tipe/cTaBieHuid o Ouocdepe B TpyAax O.
3tocca. Yuenue B. U. Bepnazckoro o 6uocdepe. Ob6mactu 6uochepnl u eé
coctaB. JKuBoe BelljecTBO 6rocdeps! 1 ero GyHKIUH.

3aKOHOMEpHOCTU CyIiecTBoBaHUs 6uocdepbl. OcobeHHocTH OGUOChepbI
Kak Ty00anpHOM 3KOCHCTeMbl. JlMHaMUueckKoe paBHOBecre B Ouocdepe.
KpyroBopoThl Bell[eCTB W OHOreoXMMHUecKWe IUK/IbI (yryiepojia, a3oTa).
PUTMUYHOCTH siBlieHUH B 6uocdepe.

3oHanbHOCTh Ouocdeprl. [loHsaTre o 6mome. OCHOBHbIE OHOMBI CYIIIH:
TYH/Ipa, XBOWHBIE jieca, CMeIllaHHble ¥ IIMPOKOJMCTBEHHbIE Jieca, CTelH,
CaBaHHBI, MyCTBhIHU, TPOTIMUECKHE Jieca, BEICOKOTOPbs. KyiMaT, pacTUTe/TbHBIN
Y >KUBOTHBIM MUD OMIOMOB CYTIIH.

Ctpykrypa ¥ GYHKIHS JKABBIX CHCTEM, OLleHKAa WX peCcypCHOTO
roTeHIMana U 6ruochepHBIX QYHKIHN.

JeMoHCcTpanuu

[Toptpetsl: B. Y. BepHanckui, 3. 3tocc.

Tabmuibl 1 cxeMbl: «I'eocdeps! 3eMin», «KpyroBopot a3oTa B IPHUPO/E»,
«KpyroBopot yrieposa B mpupojie», «KpyroBopoT KHUC/IOpOAa B IIPUPOJIE»,
«KpyroBopot BoibI B pupozie», « OCHOBHBIE OMOMBI CYIN», «KimnMaTruueckue
rosica 3eMn», «TyHnppa», «Tavra», «CMelaHHbIN nec»,
«IInpoKOMMCTBEHHBIN j1ec», «Crerb», «CaBaHHa», «ITycTbIHAY,
«Tponmueckuit yiec».

Ob6opyznoBaHue: repbapuyd pacTeHUd pa3HbIX OWOMOB, KOJIJIEKI[UH
JKUBOTHBIX.



Tema 11. Yest0BeK M OKpyKarwujas cpeja

OKOJIorThYeckde KpU3UChl U WX NPUUMHBI. Bo3gelicTBHe uesoBeKa Ha
buocdepy. 3arps3HeHHe BO3AYIIHON cpefbl. OxpaHa Bo3Ayxa. 3arpsi3HeHUe
BOAHOU cpeabl. OxpaHa BOAHBIX pecypcoB. Pa3spymieHue nouBbl. OxpaHa
MOYBEHHBIX PeCcypcoB. MI3MeHeHUe KIUMara.

AHTDOIOTeHHOEe BO3/|eMCTBHME Ha PpPACTUTENbHBIM W >KUBOTHBIM MWUD.
OxpaHa pacTUTE/NILHOTO W >XUBOTHOrO MUpa. OCHOBHBbIE MPUHLIUIBI OXPaHbI
npupoabl. KpacHbie kuuru. Ocobo oxpaHsieMble TIPUPO/HBbIE TEePPUTOPUHU
(OOIIT). borannueckure cafbl ¥ 3007I0TUYECKUE TIAPKU.

OCHOBHbIe MPUHLIUIIBI YCTOMYMBOTO Pa3BUTUS Ue/ioBeUeCTBa M TIPUPO/bIL.
PaijpoHa/ibHOEe  TIPHUPOJOIIONBb30BaHWME W COXpaHeHHWe  OHOJIOTUYECKOTO
pasHooOpa3ust 3emsid. OOIIMe 3aKOHOMEPHOCTU TJI0OAMbHBIX IKOTOTUUECKUAX
Kpu3nucoB. OcoOeHHOCTH COBpeMEHHOr0 Kpu3uca UM ero BepOsiTHbIe
MOC/Ie/ICTBUSI.

Pa3BuTHe MeTO/JOB MOHUTODUHTA pPa3BUTUSI OMACHBIX TeXHOTeHHBIX
nipoijeccoB. CucmemHble UCCAe008aHUSI nepexoda K pecypcocbepezarouwjeli u
KOHKYpeHmocnocobHoli  3Hepeemuke.  Buosno2uueckoe  paszHoobpasue u
buopecypcbl. HayuoHanbHble UHGOpMAayuoHHble cucmembl, obecneuusaroujue
docmyn K uH¢opmayuu no COCMOSIHUIO OMOe/bHbIX 8UO08 U 3KOCUCMEM.
OcHoebl ~ 3KOpeabuaumayuu  3Kocucmem U cnocobo8  6opbbbl ¢
buonospedcoeHusIMU. PekoHcmpyKyusi MOPCKUX U HA3eMHbIX I3KOCUCMEM.

JeMoHCcTpanuu

Tabmubl M cxXeMbl: «3arpsi3HeHHe aTMOChepbl», «3arps3HeHue
ruapocdhepbl», «3arpsi3HeHHe I0uBbl», «IlapHuUKOBBIM 3bddekT», «Ocobo
OXpaHsieMble PUPO/IHbIE TEPPUTOPHN», « MO/ yIIpaB/IsieMOro MUpa».
Ob6opyznoBanue: doTtorpadguu oxpaHsieMbIX pacTeHHM W JKUBOTHBIX KpacHoii
kHUTY Poccurickon ®enepanum, KpacHOM KHUTHU pervoHa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'MN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATBI

®I'OC COO ycraHaB/iMBaeT TpeOOBaHMS K Ppe3ylbTaTaM OCBOEHUS
00yuarolMMHCS TIpOrpaMM  cpefiHero 006iiero o6pa3oBaHUS: JTMUHOCTHBIE,
MeTaripeIMeTHbIe U TIpe/IMeTHBIE.

B cCTpykType J/MUHOCTHBIX pe3y/IbTaTOB OCBOEHUsI TMPOrpaMMbl TI0
Ouonoruu BbifiesieHbl C/IeyIOIIe COCTaB/ISION[He: 0CO3HAHUE 00YUarOIMMUCS
POCCHUUCKOW TPaKAAHCKOM HWJIEHTUYHOCTU — TOTOBHOCTU K CaMOpPA3BUTHIO,
CaMOCTOSITeJTBHOCTA ¥ CaMOOIIpe/le/IeHHI0, Haauuue Momueayuu K oO0ydeHUIO
buonoruu, yeseHanpasneHHoe pazeumue BHYTPeHHUX ybexkKaeHu TUYHOCTH Ha
OCHOBe KJ/IHOUEBBbIX ILIEHHOCTEM W HUCTOPUYECKUX TPAJULIUM  pa3BUTHUSA
OUOMOTUUeCKOTO 3HAHWS, 20MOBHOCMb U CNOCOOHOCMb  OOYYAIOIIUXCS
DYKOBO/ICTBOBATbCSI B CBOeW  [JesiTeTbHOCTU  LIeHHOCTHO-CMbIC/IOBBIMU
yCTaHOBKAMHU, TIPUCYIIMMH CHCTeMe OWOIOrMuecKoro oOpa3oBaHus, Hajauyue
Npasoco3HaHusi KOJIOTUUECKOW KyJbTYpbl, CNOCOOHOCMU cmasumb e U
CTPOUTh >KU3HEHHbIE TJIaHbI.

JINuHOCTHBIE  pe3y/lbTaTbl OCBOEHWS TpOTpaMMbl 10  Guosiorun
JOCTUTAIOTCSI B eAWHCTBe YyueOHOW U BOCIIMTATe/NIbHOW [leATeTbHOCTH B
COOTBETCTBUM C  TPAAULMOHHBIMA  POCCHUWCKUMH  COL[MOKYJ/bTYPHBIMU,
HWCTOPUUECKUMU U JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMM, TPUHSTHIMUA B
o0IiecTBe MpaBWaMM W HOPMaMM TIOBeJleHHS U CIIOCOOCTBYIOT MporjeccaM
CaMOTIO3HaHUsl, CaMOBOCIIMTAHWSI M CaMOpa3BUTUS, pa3BUTUSI BHYTpPEHHeM
MO3ULIUUA JINYHOCTU, MATPUOTU3MA U YBa)KeHUsS] K 3aKOHY M TIPABOMOPSAKY,
ye/IoBeKy Tpy/la M CTapilieMy IOKOJIeHHIO, B3aMMHOTO YBa)KeHHs, Oepe>kKHOTo
OTHOILIIEHUS] K KYJIbTYDHOMY Hac/jae[Ui0 W TPaJULIUSIM MHOTOHAl[MOHA/IbLHOTO
Hapopa Poccurickou ®epepanyy, Npupozie U OKPY>Karolen cpefie.

JInuHOCTHBIE pe3y/bTaThl OCBOEHHWs yueOHoro mnpeamera «buomorus»
JO/DKHBI ~ OTpakaTb ~ TOTOBHOCTb W CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBAThCSI C(HOPMHUPOBAHHOM BHYTpeHHeM T0o3ul[ield JUUYHOCTH,
CHUCTEMOM I[eHHOCTHBIX OPHWEHTALMM, TIO3UTHUBHBLIX BHYTPEHHHMX YOEXIeHHH,
COOTBETCTBYIOLUX TPAJUI[MOHHBIM I[[€HHOCTSM POCCHMCKOro 0OIIecTBa,
pacillipeHre >KW3HEHHOTO0 OfbIiTa W OMbITa [eATeJbHOCTM B Tpoliecce
peanu3al[ii OCHOBHBIX HaripaB/ieHUM BOCIUTATeNbHOM [1eATe/TbHOCTH, B TOM
yuCJie B UaCTH:

1) rpakIaHCKOT0 BOCIMTAHUSA:

c(OpMHUPOBAHHOCTb ~ TPAKAAHCKOW  TO3WIMKM  obOydaroiierocs  Kak
aKTUBHOTO Y OTBETCTBEHHOT'O WieHa POCCUIMCKOTro 00II[eCTRBa;

0CO3HaHWE CBOWX KOHCTUTYLIMOHHBIX IMpaB M 00s13aHHOCTeH, yBakeHHe
3aKOHa U MpaBOIOPS/IKa;

TFOTOBHOCTb K COBMECTHOW TBOPUYECKOW [esTe/IbHOCTH TpU CO3JaHUU
yueOHBIX TIPOEKTOB, pellieHrnH yueOHbBIX U MT03HaBaTeIbHbBIX 3a/lay, BHITTOJIHEHUN
OronornUecKrux IKCIIepuMeHTOB;

CriocoOHOCTh OTpeieNiATh COOCTBEHHYIO IIO3WIIMI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U 00BSICHSTD eé;

yMeHMe YUUTHIBaTh B CBOMX [IeHCTBUSX HEOOX0IUMOCTh KOHCTPYKTUBHOTO
B3aMIMO/IeNCTBUS JTIO/Iel C pa3HBIMU YOeXKIeHUSIMHU, Ky/IbTYPHBIMH I[IeHHOCTSIMHU
Y COLIMA/IbHBIM TI0JI0XKEHUEM;



TFOTOBHOCTb K COTPYAHUYECTBY B TIpOlleCCeé COBMECTHOTO BBITIOJIHEHUS
yueOHBIX, TI03HaBaTeJbHbIX W WCCAe0BaTeNbCKUX 3a7jad, YBa)KUTETbHOTO
OTHOILIEHUSI K MHEHWIO OIMOHEeHTOB TpH OOCY>KJeHWM CIIOPHBIX BOMPOCOB
OMOIOTMYECKOTO CO/IepIKaHMUS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [leATe/TbHOCTY;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHUSA:

chopMHPOBaHHOCTD POCCHUUCKOU rpakJjaHCKOH WJIEeHTUYHOCTH,
MaTpuoTHU3Ma, YBa)KeHUs] K CBOEMY Hapojly, UyBCTBa OTBETCTBEHHOCTH Tiepe[
PogvHOM, TOpJOCTU 3a CBOM Kpau, CBOXWO PoJuHYy, CBOM S3bIK U KYJbTYPY,
TPOLLIJIOe U HaCTosiliee MHOTOHALIMOHATLHOTO Hapoja Poccuy;

[[eHHOCTHOe OTHOIIleHWe K TMPUPOJHOMY HacAeul0 W TaMSITHUKaM
MpUPOJbI, JOCTXKeHUsiM Poccur B Hayke, WCKYCCTBe, CIIOPTe, TEXHOJIOTHSIX,
TpyZe;

CriocoOHOCTh OIleHWBaTh BK/AJ, POCCUUCKUX YUYEHBIX B CTAHOBJIEHHWE U
pa3BuTHe OWONOTWM, TIOHUMaHWs 3HaueHHsi OHOJIOTUH B TI03HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBeKa M COBpeMEHHOT0 00I1[eCTBa;

uzieiiHast yOeXXIEHHOCTb, TOTOBHOCTb K CIy)KeHHI0 U 3aifuTe OTedecTsa,
OTBETCTBEHHOCTbH 3a ero Cyas0y;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHMe JyXOBHBIX 1[eHHOCTeH POCCUUCKOr0 HAapoZa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO MOBe/IeHHsI;

CrioCcoOHOCTh OLl€eHWBATh CUTYALMI0 U TPUHUMAaTh OCO3HAHHbBIE PellleHus,
OpPHEHTHPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMBI U 1LIeHHOCTH;

0CO3HaHUe JIMYHOTO BK/IaJia B IIOCTPOeHWe YCTOMUMBOTO OyAyIIIero;

OTBETCTBEHHOE OTHOIIIeHHWEe K CBOWM DOJIUTEssIM, CO3[aHUI0 CeMbU Ha
OCHOBE OCO3HAHHOTO TMPUHATUS LIEHHOCTEN CeMEeMHOM )KHU3HU B COOTBETCTBUM C
TpaJULIUSIMU HapoZioB Poccuy;

4) 3cTeTUYeCKOro BOCIIUTAHHSA:

SCTETUYECKOe OTHOLLIEHHE K MUPY, BK/IIOUAs 3CTETUKY ObITa, HAYUYHOTO U
TeXHUYECKOr0 TBOPUECTBa, CIIOPTa, TPY/a, OOLECTBEHHBIX OTHOLIEHH;

MOHMMaHWe SMOLIMOHALHOTO BO3/IeHCTBUSI JKUBOW TIPUPOJbI U eé
LIeHHOCTY;

TFOTOBHOCTh K CaMOBBIPDaXXEHUIO B pa3HbIX BUJjaX MCKYCCTBA, CTPeMJieHHe
TMPOSIB/ISITh KaUeCTBa TBOPUeCKOW TMYHOCTH;

5) ¢pusnueckoro BocnuraHus, popMUpoBaHUA KY/JAbTYPbI 3/[0POBbS U
IMOIMOHA/ILHOTO 0/1aromo/Tyuns:

MOHVMaHWe U peanM3alusi 3J0pOBOro W Oe3ormacHOro obpasa >KWU3HU
(3mopoBoe mMTaHWe, COOMIOIEHWe TUTMEeHWYEeCKMX TIPaBWI W HOPM,
cbanaHCUpPOBaHHBIA pEXUM 3aHATHNW U OTAbIXa, Ppery/spHas Gdu3nueckas
aKTUBHOCTH), OEpe)KHOTO, OTBETCTBEHHOTO W KOMITETEHTHOT'O OTHOILEHHUS K
CcoOCTBeHHOMY (PM3UUeCKOMY U IICUXHUYEeCKOMY 37I0POBbIO;

MOHMMaHWe 1IeHHOCTH TpaBWl WHWBU/yaJbHOTO U KOJIJIEKTHBHOIO
6e30racHOrO0 TIOBe/IeHHSI B CUTYyalUsiX, YTPO’KAIOL[UX 37I0DOBBI0 U JKU3HU
Jofiew;

OCO3HaHWe  TIOC/IeACTBUA U HENpUSTUS  BpeAHbIX  TPUBbIYEK
(yrioTpebieHusT aKOT0/1s1, HAPKOTHUKOB, KYPeHHs);

6) TpyA0BOro BOCIIMTAHMSA:

TOTOBHOCTB K TPY/ly, OCO3HaHKe LIeHHOCTH MacTepCTBa, TPY/0/o0ue;

TOTOBHOCTb K aKTUBHOW JesiTe/IbHOCTA TeXHOJOTUYECKOW W COLMaTbHOU
HarpaB/eHHOCTH, CrIoCcOBHOCTh VHULIMMPOBATh, T/IaHUPOBATh u
CaMOCTOSITe/TbHO BBITOHATh TaKy0 JesiTe/TbHOCTb;



WHTepeC K pa3MuuHbiM cdepaM mipodecCuoHanbHONW esTe/TbHOCTH,
yMeHUe COBepIllaTh 0CO3HaHHBIN BbIOOD Oyayiiieli ipodeccuu v peain30BLIBAaTh
coOCTBeHHBIe XKM3HEHHbIE TIIaHbI;

TOTOBHOCTb U CITOCOOHOCTH K 0Opa3oBaHHI0O M CamMO0OOpa30BaHHIO Ha
MPOTSDKEHUH BCer JKU3HU;

7) 3K0/IOTHYeCKOT0 BOCITUTAHUS:

9KOJIOTUYECKHU Iiesiecoo0pa3Hoe OTHOIIIeHHe K TIPUpPOZie KaK HWCTOUHUKY
JKWU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAHUSI;

TIOBBIIIIEHWEe YPOBHS 3KOJOTMUeCKOW Ky/JbTypbl: TIpUOOpeTeHHe OIlbiTa
TJITAHUPOBAHUS TIOCTYTIKOB W OLIEHKUM WX BO3MOXKHBIX ITOC/TE€CTBUMN /ST
OKpY>Karoller cpe/ibl;

0CO3HaHUe T7100a/bHOTO XapaKTepa KOJIOTUUeCKUX Mmpobem u myTeld ux
pellieHus;

CIIOCOOHOCTh HCITO/MB30BaTh IPHOOpeTaeMble IIPH WU3yUe€HHU OHOJIOTUU
3HAaHUSI U YMEHHs TIpU pellleHrdd TMpobseM, CBSI3aHHBIX C PpalMOHA/IbHBIM
MIPUPO/IOTIOIb30BaHNeM  (coOmofieHre TpaBW/  TIOBeJIeHHUST B TIPUPO/IE,
HalpaB/IeHHBIX Ha COXpaHeHHe paBHOBECHS B IKOCHCTEMax, OXpaHy BU/IOB,
9KoCHCTeM, brocdepnl);

aKTMBHOE HeNpUsThe [OeWMCTBUM, TMPUHOCAIINX BpeJ, OKpYy’Karolleu
TIPUPOJIHOM Cpejie, yMeHHe TIPOTHO3UPOBaTh Heb/1aronpusTHbIe YKOJIOTUYECKHe
TIOC/IeZICTBUS MPeATIPUHUMAaEMbIX 1eHCTBUN U MpeAoTBpaIlaTh UX;

Ha/iMuye Pa3BUTOrO0  9KOJOTHYECKOTO  MBIILIEHUS, 3KOJOTHYeCcKOon
KyJbTYDbl, OIbITa [eATeTbHOCTH 3KOJIOTHYeCKOW HarpaB/IeHHOCTH, YMeHUS
PYKOBOZICTBOBATbCSI UMM B TI03HaBaTe/IbHON, KOMMYHUKAaTUBHOW U COLIAATbHON
MPaKTHKe, TOTOBHOCTA K Yy4YacTHI0O B  TPAaKTUUYeCKOW /ieATeTbHOCTH
9K0JIOTUYECKOW HarlpaBIeHHOCTH;

8) HeHHOCTH HayYHOT'0 MO3HAHUA:

c(opMHUPOBAaHHOCTb MHPOBO33pP€HHs, COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH M O0IIleCTBEeHHOM MPAaKTUKKH, OCHOBAHHOTO Ha Aiajiore
KyJbTYyp, CMOCOOCTBYIOI[ETO OCO3HAHWIO CBOEr0 MeCTa B TIOJUKY/IbTYPHOM
MUDE;

COBepIIIeHCTBOBaHMUE SI3bIKOBOM M UMTATeTbCKOW KYJIbTYPhI KaK CpeZiCTBa
B3aMIMO/IEVICTBUSI MEXKIY JIFOABMU U TTO3HAHUST MUPa;

MOHWMaHUe CreluPuKd OHUOIOTUM KaK HayKd, OCO3HAHUS e& poid B
cdopMUpOBaHKY paI[MOHATLHOTO HAyUHOTO MBIILIEHUS, CO3Z@HUU 1[e/I0CTHOTO
ripe/icTaB/eHUst 00 OKpyyKarollleM MUpe Kak O eJUHCTBe MPUPO/bI, UeioBeKa U
o01miecTBa, B TMO3HAHWUM TIPUPOJHBIX 3aKOHOMEDHOCTeH W pellleHWH TpobsieM
COXpaHeHUs IPUPO/THOTO PaBHOBECHS;

y6eXIEHHOCTh B 3HAUMMOCTHU OMOIOTUHM I/l COBPEMEHHOM 1[UBU/TM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHSI MeAWILIMHBI, CO3/laHKe TIePCITeKTUBHBIX
OMOTeXHOJIOTUM, CIOCOOHBIX pelllaTh PecypcHble IPo0eMbl  pa3BUTHUSA
ye/IoBeYeCTBa, MOMCKA MyTel BhIX0/a U3 Ir7100abHBIX 3KOJOTHYecKuX mpobiem
u obecrieueHuss Tiepexofa K YCTOWYMBOMY pPAa3BUTHIO, paljOHATBLHOMY
WCTI0/Tb30BaHUIO TIPUPOJIHBIX PeCYpPCOB M (POPMHUPOBAHHIO HOBBIX CTaHZAPTOB
JKU3HU;

3aMHTEPEeCOBAHHOCTb B TIOJIy4eHWHd OWOMOTMYEeCKMX 3HAaHWUW B I[e/IsIX
TIOBBIIIIEHUsT 0OIIell Ky/JbTypbl, €CTeCTBeHHO-HayYyHOW TPaMOTHOCTH, Kak
COCTaBHOM  YaCcTM  (PYHKUMOHA/JLHOM  TpaMOTHOCTA  oOydaromuxcs,
cbopMupyeMoii 1pu u3yueHUH OH0JIOTHY;

MOHVMaHWe  CYIJHOCTH  MeTOZIOB  TIO3HaHWs, MWCIOMb3yeMbIX B
eCTeCTBEHHBIX HayKaX, CTIOCOOHOCTH MCIIO/b30BaTh IMOydyaeMble 3HAHUS AJis



aHa/M3a U OOBSICHEHUS SIBJIEHUHM OKPY>Karol[ero MUpa U MPOUCXOAIINX B HEM
V3MEeHeHWH, yMeHUe [eaTh 000CHOBaHHbBIE 3aK/IIOUEHHMsST HAa OCHOBE HayUHBIX
(haKTOB 1 MMEIOIIUXCS IAHHBIX C 1[eJIbI0 TIOJTyUeHUsI IOCTOBEPHBIX BBIBO/IOB;

CIMIOCOOHOCTH CaMOCTOSITe/TbHO MCIT0/Ib30BaTh OMOIOTMUECKUe 3HAHUS [IIst
peltieHust Tpo0JIeM B peasibHbIX )KU3HEHHBIX CUTYal[UsIX;

OCO3HaHUE TIeHHOCTHU Hay4YHOH [1esiTe/IbHOCTH, TOTOBHOCTh OCYIIIECTB/ISITh
TIPOEKTHYIO U MCC/Ie/IOBATEIbCKYIO ZIeSITe/IbHOCTh MHAWBU/YaIbHO U B TPYIIITE;

TOTOBHOCTb M CIIOCOOHOCT, K HENpephlBHOMY 00pa3oBaHMIO M
CcaM000pa30BaHUI0, K aKTUBHOMY ITOJIyU€HWIO HOBBIX 3HAHUH MO OHOJIOTHM B
COOTBETCTBUH C YKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeaMeTHble  pe3y/bTaTbl  OCBOeHUs ~ yuyeOHOTO  TipefMeTa
«buonorusi» BK/IIOUAIOT: 3HauMMble [ (OPMUPOBAHUS MHPOBO33DPEeHUs
00yuaromxcs  MeXIUCHUIUIMHApHbIe  (MeXIIpeJMeTHble)  OOlljeHayuHbIe
TIOHSITUSI, OTPa’Karoll[ie I1[eJIOCTHOCTh HAayUYHOM KapTWHBI MHpa U CIeluuKy
METO/JIOB TI03HAHUS, WCIIO/Nb3yeMbIX B €CTeCTBEHHbIX HayKax (BelleCTBO,
JHepruisi, siBjieHue, TIPOL[eCC, CUCTeMa, HayuHbIM (aKT, TPUHLUII, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, HWCCefoBaHUe, Hab/roZieHWe, H3MepeHue,
JKCTIepUMEeHT W [JpyrWe);  yHUBepcajbHble  yuyeOHble  JeUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKATHBHbLIE, DeTy/ISATUBHbIE), 0becreunBaroIye
copmupoBaHre (yHKI[MOHATLHOW IPAMOTHOCTH W COLIMATBHOW KOMITeTEHIUH
00y4JarIMXCcs; CIOCOOHOCTh  OOYyUarolUXCS  HCIIO/Ib30BaTh  OCBOEHHBIE
MEXIUCIUTUIMHADHBIE, MHPOBO33peHUYeCKHe 3HaHWsS W YHHBepCa/bHbIe
yueOHbIe eCTBUS B TT03HABaTeIbHOM M COL[MAIbHOM TIPAaKTHKe.

B pesynbTaTe wu3yueHus OHOJIOTMM Ha YPOBHe cpefHero oOIero
obpa3oBaHusg y oOyuaromerocsi OyayT chopMHpOBaHBI IT03HABaTeIbHBIE
yHUBepcanbHble yueOHble [MelCTBUs, KOMMYHUKAaTHBHbIE YyHUBepCaIbHbIe
yueOHbIe [IMCTBUS, pery/lsTHBHble YHHBepCa/lbHble yueOHbIe [eHCTBUS,
COBMeCTHasl iesITe/TbHOCTb.

MerTarnpeameTHbie pe3y/abTaThl OCBOEHHsI MPOrPaMMbl CpeflHero 00iiero
o0Opa3oBaHus JO/DKHBI OTPaXKaTh:

OB/afieHHe yHUBepPCAJTbHLIMH  Y4eOHBIMH  IO3HAaBaTeIbHBIMH
JNeNCTBUSAMU:

1) 6a3oBbIe JIOTHUECKHE JeHCTBHUSA:

CaMOCTOSITeJTbHO  ()OPMYJIUPOBAaTh W aKTyaJM3UpOBaTh  IpobsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTI0/Tb30BaTh TPU OCBOEHWHW 3HAHWUW TMPHUEMBI JIOTHYECKOTO MBIIUIEHHS
(aHanu3a, CWHTe3a, CpaBHeHHs, Kiaccudukalyy, o00001eHus), pacKphiBaTh
CMBICTT OMOJIOTHYECKMX TIOHATWW (BBIJENATh WX XapaKTepHble TPH3HAKH,
yCTaHAaB/IMBATh CBSI3U C APYTUMH TIOHSITUSMU);

oTipefiesisiTh 1le/I AesSTeJbHOCTH, 3a/laBas TlapaMeTpbl U KPUTEPUU HX
JNOCTVKEHUs, COOTHOCUTH pe3y/bTaTbl [eATebHOCTH C TIOCTaBIeHHBIMHU
L[e/ISIMU;

WCII0/Ib30BaTh OuOMOTUUecKde TIOHATHSA MAJii O0BsicHeHUs (DakToB U
SIBJIEHUU >KUBOW MPUPO/IbI;

CTPOUTb JIOTMUECKUe PpacCyXjeHusi (MHAYKTUBHbBIE, [eAYKTUBHbIE, TIO
aHaJIOTUN), BBISB/ISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUMsSI B PaCCMAaTPUBAEMbBIX
IBJIEHUSTX, (HOPMY/IMPOBATh BHIBOZBI U 3aK/TFOUEHUS;



MPUMEHSITb ~ CXeMHO-Mojle/lbHble ~ CpeACTBa [  TIpeJCTaB/IeHHs
CYIIIeCTBEeHHBIX CBsI3€ii Y OTHOIIIEHWM B M3ydaeMbIX OMOJIOTHYeCKUX 00BeKTax,
a TakxKe TIPOTHBOPEUHi pa3HOrO pPOJia, BBIABIEHHBIX B  Pa3/IAYHBIX
MHGOPMaLMOHHBIX UCTOUYHHKAX;

pa3pabaThiBaTh TJIaH pelieHus MpobsieMbl C YUETOM aHa/IHM3a UMERIIUXCS
MaTepHaTbHBIX U HeMaTepHUaIbHBIX PeCypCOB;

BHOCUTh KODDEKTHBbI B [IeATebHOCTb, OLIEHWBAaTb COOTBETCTBHE
pe3y/IbTaTOB 1Ie/IsIM, OL[eHMBaTh PUCKU TIOC/Ie[ICTBUM [lesTeTbHOCTH;

KOODAWHUPOBaTh U BBIMOMHATH paboTy B  yCIOBUSX peasbHOTO,
BUPTYa/bHOTO0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHBaTh KpeaTUBHOE MbIIIJIeHHe TIPU pellleHnH XKU3HEeHHBIX MpobieMm.

2) 6a3oBbBIe HCC/IEA0BATETbCKHE IeHCTBHS:

B/afieTb ~ HaBbIKaMU  yueOHO-MCCeI0oBaTeNbCKOM U TPOEKTHOMU
JesiTeIbHOCTH,  HaBblKaMHM  paspellieHdsi 1pobsieM,  CrOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJTbHOMY TOMCKY METO/IOB peIlleHUs TIPaKTHUUeCKUX
3a7ja4, IPUMEHeHHUI0 Pa3/IMUHBIX METO/IOB IT0O3HAHUS;

WCTI0/Tb30BaTh Pa3/IMuHble BU/BLI /IeATebHOCTH TI0 TTOyYeHUI0 HOBOTO
3HaHUS, €r0 WHTeprpeTanuy, MnMpeoOpa3oBaHUI0 W TIPUMEHEHUI0 B yueOHBIX
CUTYyaI[UsX, B TOM UHCJIe TIPU CO3ZIaHUU yUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

dopMupoBaTh  HAyuHbIM  TWI  MBIIIJIEHUsS,  B/aZieTh  Hay4YHOUH
TePMUHOJIOTHEN, K/TFOUeBbIMU TTOHSITUSIMUA Y METO/[aMHU;

CTaBUTb U (POPMY/JIUPOBaTh COOCTBeHHBbIE 3a/laud B 00Opa3oBaTe/bHOM
JesITeIbHOCTH U YKU3HEHHBIX CUTYalUsIX;

BLISIB/ISITh TIPUUMHHO-CJIe/ICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajauvy,
BBIIBUTATh TUTIOTe3y e€ pellleHHs], HaXOJUTh apr'yMeHThI AJisi I0Ka3aTebCTBa
CBOUX YTBEp)K/€HWH, 3a/laBaTh MapamMeTphl ¥ KPUTEPUH PellieHNs;

aHa/IM3UPOBaTh IIO/yYeHHble B XO/le pelleHusl 3aZilaud pe3y/IbTaThl,
KPUTHYECKU OL[eHWBaTh WX J[IOCTOBEPHOCTb, ITPOTHO3UPOBATh H3MeHeHHe B
HOBBIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLleHUBaTh MPHOOPETEHHBIH OIIBIT;

OCYIIIeCTB/ISATh Iie/ieHallpaB/IeHHBIA TTOMCK TlepeHoca CPeZiCTB U CIIOCOO0B
JercTBUsS B MpodeCCOHANMbHYIO Cpefy;

yMeTb MepeHOCHTh 3HaHHWs B MO3HABaTeIbHYIO U MPaKTUUeCcKyr o0siacTu
JKU3HeJesiTe/IbHOCTH;

yMeTb UHTeTPHUPOBaTh 3HAaHUS U3 PA3HBIX MPeMETHbIX 00/1acTel;

BBIIBUTATh HOBBIE WIeH, TIpe/ijlaraTh OpUTMHAJIbHBIE TTOAXO0/IbI U PellleHus],
CTaBUTH MPOOIEMBI U 3a/lauH, [IOMyCKaloIl[rie a/lbTePHATUBHbIE PellleHMUs.

3) pabora c uadopmanuei:

ODUEHTUPOBAThCSI B Ppa3/IMUHBIX MCTOYHUKAX HWHGOpMaluyd (TeKcTe
yueOHOTO MOCOOMS,, HAy4HO-TIOMY/ISIPHOW  JHMTeparype, OWOIOrHUYECKUX
C/IOBapsiX U CIPaBOYHMKAX, KOMITBIOTEDHBIX 0a3ax JaHHbIX, B VIHTepHeTe),
aHa/IM3UPOBaTh WHGOPMALIMI0 PA3UYHBIX BUAOB U (OpPM TMpeZCTaB/eHus,
KPUTHYECKH OI[eHUBaTh €€ J0CTOBEPHOCTh W HETIPOTHBOPEUNBOCTD;

chopMy/IIpOBaTh 3arpoChl ¥ MPUMEHSITh Pa3/IMYHbIe METO/IbI TP TIOWMCKe U
orbope Ouomormueckor wHGOPMAMKM, HEOOXOJUMOK IS  BBIIOTHEHHS
yueOHBIX 3a/1ay;

nproOpeTaTh OMBIT MCI0J/Ib30BaHUS MH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTWM, COBEPIIEHCTBOBAaTh KY/AbTYPY AaKTHBHOTO  HCIIOJ/b30BaHUs
Pa3/IMUHBIX TIOUCKOBLIX CHCTEM;



CaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAABHYIO (OpMYy  TpeACTaB/eHUs
buonornueckort uWH@GopMaruM (CXeMmbl, TpapuK{, [AAArpaMMbl, TaOJIHULIBI,
PHCYHKH U JIPYTOe);

WCII0/Ib30BaTh HAy4YHbIM $I3bIK B KaueCTBe Cpe/cTBa Mpu pabore ¢
buonornueckort wuH(OpMalLMell: TIPUMEHATb XUMHUUecKude, Qunyeckue u
MaTeMaThueCKre 3HaKd U CUMBOJIbI, (popmyibl, abOpeBUaTypy, HOMEHK/IATypy,
WCTO/Ib30BaTh M TpPeo0pa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKUE  CpeJCTBa
HarJisiIHOCTY;

B/IaZileTh ~ HaBblKaMK  pacloO3HaBaHUsI M 3aluThl  MHMOpMaIuH,
vHbOpMaIOHHOM 6e3011aCHOCTH JTMUHOCTH.

OB/aieHUe YHHMBePCa/IbHBIMH KOMMYHUKATUBHBIMHU JJeUCTBUAMM:

1) o0mieHue:

OCYLIEeCTB/ISITh KOMMYHMKAllMd BO BcCeX cdepax >KU3HH, aKTHBHO
y4aCTBOBaTh B AHWajioTe WM AUCKYCCHU TI0 CYIIIeCTBY OOCY)X/IaeMOM TeMbl
(yMeHue 3a/jaBaTb BOIPOCHI, BbICKA3bIBaThb CYXKJEHUSI OTHOCUTEIbHO
BBITIOJIHEHUS TIpe/ijlaraeMoM 3a/laul, yUUTbIBaTh MHTEPEeChl U COTJIaCOBAaHHOCTh
MO3ULIUN JPYTUX YYaCTHUKOB AMaiora Uin AUCKYCCUK);

pacrio3HaBaTh HeBepOasbHbIe CpeficTBa OOIeHUs, TIOHMMaTh 3HaueHHe
COLIMA/IbHBIX 3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYaLUM,
yMeThb CMSIrYaTh KOH(IUKThI U BeCTU NePeroBOpbI;

BJIafIeTh Pa3/IMUHBIMU CII0co0aMu OOITieHUs ¥ B3aUMO/IeHCTBHS, TOHUMATh
HaMepeHusi [Apyrux JioJiel, TpOsIB/ATb YBa)KUTEIbHOEe OTHOIIEeHWe K
cobeceTHHKY U B KOpPeKTHOU (hopme (HOpMyTMpPOBaTh CBOM BO3PayKeHHUS;

pa3BEPHYTO U JIOTUUHO M3/laraTh CBOK TOYKY 3p€HUsI C HCII0/b30BaHHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHasi ieiTe/IbHOCTb:

MOHMMaTb W WCIO/Mb30BaTh  TpeuMMylllecTBa  KOMaHAHOU U
VHIUBUIya/lbHOM  pabOThI TIPH  pellleHUHd  OHOJIOTMUeCKOW  Mpo0JieMbl,
000CHOBBIBATh Heo0X0JUMOCTh TIpUMeHeHUst IPYIIOBBIX dhopm
B3aHMO/IEMCTBUS TIPU PeIlleHrH YueOHOU 3a/1aui;

BbIOMpaTh TeMaTUKy ¥ MeTO/bI COBMECTHBIX /eHWCTBUN C YUETOM OOIIUX
HMHTEpeCcoB U BO3MOXKHOCTe!N Ka)KJ0ro ujieHa KOJJIeKTUBA;

MPUHUMATh 1[elM COBMECTHOW [IesiTeTbHOCTH, OpraHyu30BbIBaTh W
KOOD/IMHUPOBATh JEWCTBUS 10 €€ NOCTW)KEeHUIO: COCTaBJ/STh MJIaH [eUCTBUM,
pacrpeziesiitTb poJid C yU6TOM MHEHHM y4aCTHUKOB, 0OCYXJaTb pe3y/bTaThbl
COBMECTHOM pabOoThI;

OlleHMBaTh KaueCTBO CBOero BKJIaJla U KaXKAOro yuaCTHHMKA KOMaH/bl B
o011 pe3y/bTaT 10 pa3pab0oTaHHBIM KPUTEPHSIM;

rpejjiaraTb HOBble TPOEKThbI, OLeHWBaTh WAEU C TO3UL[MU HOBU3HBI,
OPUTMHA/IbHOCTH, MPAKTUUYECKOW 3HAUMMOCTY;

OCYILIEeCTB/ISITh MO3UTUBHOE CTpaTeruueckoe TIOBeZileHMe B pa3/IMUHBIX
CUTYaI[UsIX, TIPOSIB/ISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OBajieHle YHUBePCa/IbHBIMHU Pery/JiATUBHBIMHU JeHUCTBUAMM:

1) camoopranuszanus:

WCTI0/Tb30BaTh OHOJIOTHYEeCKHe 3HaHHWS [T BbISIBJeHUs TpobsieM U UX
pellieHus B )KU3HEHHbBIX U yUeOHBIX CUTYyaIUsIX;

BLIOMpaTh Ha OCHOBe OWONOTMUECKUX 3HAHWUW 1iejieBble W CMBICJIOBbIE
YCTaHOBKHU B CBOUX [JIeMCTBUSX U MOCTYMKaxX MO OTHOILEHUIO K KUBOM MPUPO/E,
CBOEMY 3/I0POBbIO U 3/10POBbIO OKPY KaIOIIIUX;



CaMOCTOSITeJTbHO ~ OCYILeCTB/IATb ~ T103HABATe/IbHYI0  JesiTe/IbHOCTb,
BLISIB/ISITH TIPOOJIeMBbI, CTaBUTh M (HOpPMyIMpOBaTh COOCTBEeHHBbIE 3aZlaud B
oOpa3oBaTebHON JiesITe/IbHOCTU 1 XKU3HEHHBIX CUTYaIUsIX;

CAMOCTOSITeJTBHO COCTAB/IAThL TI/IaH pelleHdss TpPoOieMbl C  YYETOM
MMEIOIUXCSI PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTeHH;

JlaBaTh OL|EHKY HOBBIM CUTYalLUsIM;

pacliupsiTh ~paMKd yueOHOro TIpefMeTa Ha OCHOBe  JIMUHBIX
TMpeINoUTeHUH;

JleaTb ~ OCO3HAHHBIM ~ BLIOOpP,  apryMeHTHpPOBaTh  ero,  OpaTh
OTBETCTBEHHOCTH 3a pellleHue;

OLlIeHHBaTh TIPUOOPETEHHBIMN OITbIT;

criocobcTBOBaTh (DOPMUPOBAHUIO U TIPOSIBJIEHUIO ITUPOKOW SPYAWLINUA B
pasHbIX 00/1aCTAX 3HAHWM, ITOCTOSHHO IIOBBINIATH CBOM 0Opa3oBaTe/bHBIN M
KY/JIbTYPHbIN YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KODPEKTUBHI B J1eSITe/TbHOCTb,
OlLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJisIM;

B/IaZileTh HaBbIKaMW T[O3HaBaTe/bHOW pedieKCMM KakK OCO3HaHUs
CoBeplllaeMbIX [IeWCTBUM U MBICIUTEBHBIX ITIPOLIECCOB, WX pe3yJ/IbTaTOB U
OCHOBaHWM, UCTIOH30BaTh TIPUEMBI pedIeKCUH [IJisl OLIeHKU CUTYal[|uH, BbIOopa
BEPHOTO pelleHusI;

yMeTh OLIeHHMBAaThb DUCKA M CBOEBPEMEHHO MPUHUMATh DeIleHUs M0 UX
CHW)XEeHUIO;

MPUHUMAaTb MOTHUBBI U apryMeHThbl [DYTMX MpPU aHaau3e pe3y/bTaToOB
JlesiTeTbHOCTY;

3) npuHsTHE Ceds U APYyrux:

MIPUHUMATh Ce0si, TOHNUMasi CBOM HeIOCTaTKHU U JOCTOMHCTBA;

MPUHUMAaTb MOTHUBBI U apryMeHThbl [DYTMX MpPU aHaau3e pe3y/bTaToB
JlesiTeTbHOCTY;

TIpU3HaBaTh CBOE TTPABO Y TMPABO IPYTHX Ha OLINOKY;

pa3BHBaTh CIIOCOOHOCTH TTOHUMATh MHP C TIO3ULIUU APYTOTo YeioBeKa.

IIPE/IMETHDBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS COZEp)KaHUsl yueOGHOro TmpeaMeTa
«buonorusi» Ha yriayOs€éHHOM YypOBHe OpHEHTHPOBaHbI Ha obecrieuyeHue
nMpoduWIbHOTO 00yueHuss oOydarouuxcs Owonormu. OHU  BK/IIOYAIOT:
crietjudrdeckye i OMOOTUY HayuHble 3HaHUS, YMEHUS U CITOCO0bI JIeCTBU
M0 OCBOEHWIO, UHTepripeTalid W TpeoOpa30BaHUIO  3HAHUW, BUAbI
J1esITeIbHOCTU TI0 TIO/TyYeHHI0 HOBBIX 3HAHUM U MX TIPUMEHEHHIO B Pa3IMyYHbIX
yueOHbIX, a TakKKe B pealbHbIX >KU3HEHHBIX CUTyalusx. I[IpeaMeTHbIe
pe3y/bTaThl MIPe/ICTaB/IeHbI M0 ro/laM U3yUYeHUsl.

[IpeameTHbIe pe3y/bTaThl OCBOEHHsI yueOHOTO mpeamMeTta «buosorus» B
10 knacce [OJKHBI OTPaXkaTh:

cOpMUPOBAHHOCTh 3HAaHWM O MeCTe W PO OUOJIOTUU B CUCTEME
eCTeCTBEHHBIX HayK, B (HOPMUPOBAHUU eCTeCTBEHHO-HAayUHOUM KapTUHbI MUPa, B
MO3HAaHUM 3aKOHOB TIPUPOJbI W  pellleHUuH TpobsieM paLMOHaJIbHOIO
TIPUPO/IOTIO/Ib30BaHMS], O BK/Ia/le POCCHUUCKHMX W 3apyOe)KHBIX YUEHBIX B
pa3BUTHe OHOJIOTUY;

B/Ia/leHUe CHUCTeMOM OHoJIorMuecKWX 3HAHWM, KOTopasi BKJ/IHOYAeT:
OCHOBOIIO/Iararoie Ouo/oTHYecKue TePpMUHbI M TOHSTUSL (JKU3Hb, K/eTKa,



OpraHv3M, MeTabo/M3M, TOMEOCTa3, CaMOPery/SIus, CaMOBOCIIPOW3BeJeHHe,
Hac/ie/[CTBEHHOCTb, U3MEHUHMBOCTb, POCT U pa3BUTHe), OUooOrUuecKie Teopruu
(knetounast teopus T. IlIBanna, M. lllneipnena, P. BupxoBa, XpoMoCcOMHast
Teopusi HacyeAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — 0 njeHTpax
MHOr000pa3usi ¥  TMPOUCXOXKIEHWS  KY/JbTYPHBIX  pacTeHUid), 3aKOHbI
(equHOOOpA3Ust TIOTOMKOB TEPBOTO TTOKOJIeHUSI, pacillell/ieH!s], YUCTOThI raMeT,
HEe3aBUCUMOTO HacyiefoBaHuss [I'. MeHens, TOMOJOTMUECKUX PSOB B
HacJie[CTBeHHOU M3MEeHUYNBOCTU H. n. Bagsusiosa), TIPUHLATIBI
(KOMIIJIeMeHTapHOCTH);

B/IafieHe OCHOBHBIMU MeTO/laM{ Hay4YHOT'O TI03HAHWs, WCI0J/Ib3yeMbIX B
OuoMoOrNUeCKUX WCCAeI0BaHUSX JKUBbIX OOBEKTOB (OmMucaHWe, H3MepeHHe,
HabmoieHne, SKCTIEPUMEHT);

yMeHUe BbIJe/IATh CyIlleCTBeHHbIe TIPU3HAKKU: BUPYCOB, KJIE€TOK MPOKAapPUOT
Y 3yKapuoT, OJHOK/IETOUHBIX ¥ MHOTOK/JIETOUYHBIX OPTraHHW3MOB, B TOM YHCJie
bakTepuii, rpubOOB, pacTeHUi, >KUBOTHBIX W UeJi0Be€Ka, CTPOEHWs OpraHOB U
CUCTeM  OpraHOB  paCTeHWM,  J>KMBOTHBIX,  uejloBeKa,  IIPOI[eCCOB
JKU3HeesiTe/IbHOCTH, TMPOTEKAlIUX B OpPraHM3MaxX pacTeHWM, >KUBOTHBIX U
ye/ioBeKa, OMOJIOTHYeCKMX TMpOIecCOB: oOMeHa BellecTB (MeTabosm3Mm),
TipeBpallleHns] SHepruM, Opo’keHusi, aBTOTPOGHOTO0 M TeTepoTPO(PHOrO TUIIOB
nuTaHus, (GOTOCMHTe3a M XeMOCHHTe3a, MWTO03a, Meio3a, ramMeToreHesa,
SMOpHOreHe3a, MOCT3MOPHOHATBHOTO pa3BUTHS, Pa3sMHOXKEHHUS,
WHIUBU/IYa/IbHOTO Pa3BUTUSI OpraHu3Ma (OHTOreHe3a), B3auMO/eCTBYS FeHOB,
reTepo3uca, NCKyCCTBEHHOT0 0TOOopa;

yMeHHe yCTaHaB/IMBAaTh B3aUMOCBS3U MEX/y OPraHOMJAMU K/IETKH M MX
(GYHKIMSIMHM, CTPOEHWEM KJ/IeTOK Pa3HBbIX TKaHeW U WX (YHKIUSIMH, MEXIY
OpraHaMyd M CHUCTeMaMU OpPraHOB Yy pacCTeHWM, >XKMBOTHBIX W Ue/lOBeKa U X
(GYHKIUSIMH, MeXAY CHUCTEeMaMU OPraHOB U UX (YHKIMSIMH, MeXAY dTariaMu
oOMeHa BeIeCTB, JTallaMd KJIE€TOUHOTO IMKAa W JKU3HEHHBIX IUKJIOB
OpraHM3MOB, 3TarlaMyd 3MOPHOHANTBHOTO PA3BUTHS, T€HOTUIIOM U (EeHOTHUIIOM,
deHoTunoMm u (hakTopaMu cpeibl 0OUTaHMS;

yMeHUe BbISIBJISITh OT/IMUXTE/TbHbIE TIPU3HAKH >KUBBIX CUCTEM, B TOM UHC/Ie
paCTeHHH, )KUBOTHBIX U UeJIOBEKa;

yMeHHe WCI0/b30BaTh COOTBETCTBYIOIIME apryMeHThI, OHMOIOTUUecKyro
TEDMUHOIOTUIO W CHMBOJIUKY i JlOKa3aTeJbCTBa POJCTBAa OPraHHW3MOB
pa3HBIX CUCTeMaTUYeCKUX IPYIIT;

yMeHWe pelllaTh OHOJMIOTHYECKHe 3a/lauM, BBISBISATH  ITPUUHUHHO-
C/ie[ICTBEHHbIE CBSI3U MEXKAY UCCAelyeMbIMA OHMOIOTUUECKHMU TIpolieccaMy U
SIBJIEHUSIMH, [ieJlaTb BBIBOABI M TIPOTHO3bI HAa OCHOBAHWW TIOMYUYEHHBIX
pe3y/IbTaToB;

yMeHHe BBITIO/HATE 1abopaTopHble W ITPaKTUUeCKHe paboThl, CO0/II0IaTh
TIpaBH/ia Ipy paboTe ¢ yueOHBIM U 1a00pPaTOPHLEIM 000pPYZOBAaHHUEM;

yMeHHe BbIIBUTATh THUIIOTe3bl, TMPOBEPATb WX JSKCIIePUMeHTaTbHBIMU
cpeAcTBamMu, (OpPMyIUPYs 1ie/ib HUCC/Ie[OBAaHUSI, aHA/IM3UPOBATh I10/yUYeHHbIe
pe3y/ibTaThl U /ie/iaTh BHIBOJbI;

yMeHHe yJaCTBOBaTh B yueOHO-HCC/Ie[0BaTeIbCKOM paboTe 1o OHO0JIoruy,
9KO0JIOTUM ¥ MeJUIMHe, TIPOBOIMMOM Ha 0a3e IIKOMbHBIX HayUHBIX 0OIIeCTB, U
nyOIMYHO — TIpeACTaB/sATh  TOJy4YeHHbIe pe3y/ibTaTbl Ha  yUeHHUUeCKUX
KOH(epeHIUsIX;

yMeHUe OlleHHWBaThb 3TUUYeCKHe acTieKThbl COBPEMEHHBIX HCC/Ie/JOBaHUM B
obnmacti  OwonmorMM U MeAWIMHBI  (KJIOHMPOBaHWE,  UCKYCCTBEHHOE



OTJIOIOTBOPEHMe, HarlpaB/leHHOe W3MeHeHHe reHOMa U CO3/jlaHue TPaHCreHHBIX
OpraHu3MOB);

yMeHHe OCYIIeCTB/ISITh 0CO3HAHHBLIM BBIOOp OyayIieii mpodeccroHaIbHOM
JedaTeNlbHOCTM B objactd  OMOJIOTMHM,  MeOULMHBL,  OMOTeXHOJIOrHH,
BeTePUHAPHH, CeThCKOTO XO035HCTBA, MUIIEBOM MPOMBIILIEHHOCTH, YI/IyO/IsSTh
M03HaBaTe/IbHBI ~ WHTEepeC, HarpaB/eHHbIi HAa  OCO3HAHHBIA  BBLIOOP
COOTBETCTBYIOILel TIpodeccuu U Mpoo/KeHHe OH1oIoTUUecKoro 00pa3oBaHUS
B OpraHM3alfusIX cpe/iHero rmpodecCcHoHaTLHOTO U BHICIIIEro 06pa3oBaHUs.

[TpemMeTHBIE pe3yJ/bTaThl OCBOEHHsS yueOHOro TipeiMera «buOJIOTHSI» B
11 knacce noOJXHBI OTpaXkaTh:

cOpMUPOBAHHOCTb 3HAHUM O MecTe W pOAM OHOMIOTUM B CHCTEME
eCTeCTBEHHbIX HayK, B ()OPMUPOBaHWK COBPEMEHHOl eCTeCTBeHHO-Hay4HOU
KapTHUHbI MUpA, B TO3HAaHWU 3aKOHOB MPUPO/bI U PellieHUH KOJIOrMYecKux
rmpobsieM uesioBeueCTBa, a TakKKe B peIlleHWH BOMPOCOB PpalOHA/LHOTO
MPUPOJOMNO/Ib30BaHUs, W B (OPMUPOBAHWU 1[€HHOCTHOTO OTHOILIEHUS K
TIpupo/ie, 00IIeCTBY, Ue/IOBEKY, O BKJ/IaJile POCCUMCKUX U 3apyOeXXHbIX yUEHBIX-
OMO/I0TOB B pa3BUTHE OHOJIOTHH;

yMeHUe B/aJieTh CHUCTeMON OMOorudyecKuX 3HAHWM, KOTOpas BK/IHOYAeT
oripefie/ieHUs] ¥ TIOHMMaHHe CYIIJHOCTH OCHOBOTIOJIArarol[uX OHOIOTHUYeCcKUX
TePMHHOB W TIOHSATHM (BH, 3KOocucTeMa, Omocdepa), OMOIOrHuecKre TeOpHUH
(oBostouioHHass Teopusi Y. JlapBuHA, CHUHTeTHYeCKas TeOpUsl SBOJIIOLIUM),
yuenusi (A. H. CeBepyoBa — 0 TMyTsIX M HampaBieHUsiXx 3BomoLmH, B.U.
BepHajickoro — o 6uocdepe), 3aKOHBI (TeHeTHUeCKOTro paBHOBecus /K. Xapau
u B. Baitnbepra, 3apoapimeBoro cxogctBa K. M. bapa), npaBuna (MUHUMYyMa
FO. JInbuxa, 3K0/I0rMuecKoi MUpaMu/bl SHEPTUN), TUITOTEe3bl (TUIIOTe3a «MHpa
PHK» VY. I'unbepra);

yMeHue BjaZieTb OCHOBHBIMH  MeTOZAMH HAyuyHOTO  I[103HaHUS,
WCTIO/Ib3yeMbIMU B OMOJIOTHYECKMX HWCCIeIOBaHUSX JKUBBIX OOBEKTOB U
3KocucTeM (OrvcaHue, W3MepeHUe, HaOMIofieHWe, SKCTIePUMEHT), Criocobamu
BbISIBJIEHUS U OLIEHKW aHTPOIOreHHbIX M3MeHEeHUM B IPUPO/IE;

yMeHUe BbIIeNISITh CYIeCTBeHHble TIPU3HAKW: BHU/IOB, OHOTeoIrieHO30B,
9KOCcUCTeM U Omocdeprl, CTaOUIHU3UPYIOIIEro, ABMXKYIIIEr0 W pa3phIBArOIIero
eCTeCTBEHHOT O otbopa, aJyIonaTpUUeCcKoro u CUMIIaTPUUECKOTO
BUJJ000pa30oBaHusA, BAMSHUS [BWKYIIAX CAJI JBOJIIOLUHM Ha TreHO(OH[
TIOMY/ISILIVH, TIPUCTIOCOB/IEHHOCTH OPraHU3MOB K cpejie 00uTaHus, uepeloBaHus
HaripaB/ieHUM 3BOJIIOL[MM, KPYroBOpOTa BeleCTB U T[IO0TOKA SHEPruud B
3KOCUCTEMAX;

yMeHHe yCTaHaB/IMBaTh B3auMMOCBSI3U MeXAY MpoleccaMyd 3SBOJIIOLIUM,
JIBIDKYIIIUMM CAJIaMH aHTPOITIOTeHe3a, KOMIIOHeHTaMU Pa3/IMUHbIX SKOCHUCTeM U
MpUCITOCO0/IeHUSIMU K HUM OpTaHU3MOB,

yMeHue  BBISIBJSITb  OT/IMUMTE/bHble TIPU3HAKU  JKUBBIX  CHUCTEM,
TIPUCIIOCOOIEHHOCTh BUIOB K Cpefie 00MTaHusA, aDMOTHUeCKUX U OMOTHUYECKUX
KOMITOHEHTOB 3KOCHCTEeM, B3aMMOCBsI3€ii OpraHM3MOB B COOOIIecTBax,
aHTPOIIOTeHHbIX U3MeHEeHU B 3KOCUCTeMaX CBOe MeCTHOCTY;

yMeHHe WCIO/b30BaTh COOTBETCTBYIOIIME apryMeHThI, OHUOIOrUUecKyro
TePMUHOJIOTUI0 M CUMBOJIMKY [/l JlOKa3aTeabCTBAa POJICTBA OPraHM3MOB
pasHbIX CUCTeMaTUUeCKUX TPYI, B3aMMOCBS3M OpPraHM3MOB U  CpeJbl
oOuTaHWs, €eJAWHCTBA UeJ0OBeUECKHWX pac, HeobXoJuMOCTU COXpaHeHUs
MHOT000pa3usi BUJOB 1 3KOCHUCTEM KaK yCJIOBHUSI COCYII[eCTBOBAHUSI TIPUPO/IBI U
yesi0BeueCTBa;



yMeHWe DpelllaTh OHOJIOTHYeCKWe 3a/laud, BBISB/ISATH  ITPUUHUHHO-
C/ie[ICTBEHHbIE CBSI3U MEXKAY UCCAelyeMbIMUA OHMOIOTUUECKHMU TIpOoLieccaMiy U
SIBJIEHUSIMH, [leJlaTh BBIBOABI M TIPOTHO3bI HA OCHOBAHWW TIOMYUYeHHBIX
pe3y/IbTaToB;

yMeHHe BBITIO/HATE 1abopaTopHble W ITPAaKTUUYeCKHe paboThl, CO0/II0IaTh
TpaBu/ia Ipy paboTe ¢ yueOHBIM U 1Ta00paTOPHLEIM 000pPYZOBAaHHUEM;

yMeHWe BbIIBUTATh THUIIOTe3bl, TMPOBEPATb HUX JSKCIIePUMeHTaTbHBIMU
cpeAcTBamMH, (OpPMyIUPYs 1ie/ib HUCC/Ie[OBAaHUSI, aHA/M3UPOBATh I0/yueHHbIe
pe3y/IbTaThl U /ie/iaTh BHIBOAbI;

yMeHHe y4aCTBOBaTh B yueOHO-HCCIe[0BaTeIbCKOM paboTe 1o OHOJIOrHH,
9KO0JIOTUM ¥ MeJUIIMHe, TIPOBOUMOM Ha 0a3e IIKOMbHBIX HayUHBIX OOIIeCTB, U
nybIMYHO — TIpeACTaB/sATh  TOAy4YeHHble pe3y/lbTaTbl Ha  yUeHHUUeCKUX
KOH(epeHIUsIX;

yMeHUe OI[eHWBaTh TUIIOTe3bl U TeOpHUH O TPOUCXOXKIEHUM >KU3HM,
ye/ioBeKa W YeJI0BeUeCKMX pac, O TpUYMHAX, TOCTeCTBUSAX U crocobax
TIpeIOTBpAIleHus T/I00a/IbHBIX U3MeHeHnl B Orocdepe;

yMeHHe OCYIIeCTB/ISITh 0CO3HAHHBIM BBIOOp OyayIieii mpodeccroHaIbHOM
JesiTeIbHOCTM B 00/IacTH  OMOJIOTHH, 9KOJIOTUH, TIPUPOZOII0/Ib30BaHuS,
MeAULIUHbI, OMOTeXHOJ/IOTHH, TICUXOIOTUU, BeTePUHAPHH, CeTbCKOT0 X035HCTRa,
MUIIIeBOM  TPOMBIIIUIEHHOCTH,  YI/IyOAsTh  TO3HaBaTe/lbHbI  WHTEpeC,
HarpaB/IeHHBIM HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEM IPOdeccHu M
MpoJio/DKeHre Ouosoruyeckoro 00pa3oBaHWSI B OpraHM3alUsAX CpPeJHero
rpoeCcCrOHATBLHOTO U BBICIIEro 06pa3oBaHusl.



TEMATHNYECKOE IVNTAHVNPOBAHUE

10 KV/TACC
Ne HauMeHOBaHUe KoiuuecTBO YacoB
JeKTpoHHbIE (1{u¢poBHIe)
n/ pa3/ieJioB U TeM KonTpo/ibHbIE IIpakTHuecKkue
Bcero o0pa3oBare/ibHbIE PeCypChl
n MporpamMmaI padoThI padoThI
1 Bbuosnorus kak Hayka 1
5 ’KviBble crcTeMbl U UX 5
V3yyeHue
3 Buonorus knetku 2 0.5
Xummnyeckas
4 10 1
OpraHu3aLus KaeTKu
Ctpoenuie u GyHKIMU
c p yHKI| g 5
KJ/IeTKU
OOMeH BeIIecTB U
6 ripeBpallleHre SHeprumn 9 1
B KJIeTKe
HacnepcrBennas
7 vHdopmalus u 9 0.5
peanv3sanyg eé B KieTke
JKU3HEeHHBIN 1TUKIT
8 1 6 1
KJ/IeTKU
Ctpoenure u QYHKIIMH
9 P ymKy 17 15
OpraHu3MOB
10 Pa3mHoXeHMe U 8 1.5




pasBUTHe OPraHU3MOB
['eHeTrKa — HayKa o
1 Hac/1eCTBEHHOCTU U 5 0.5
V3MEeHUHUBOCTU
OpraHu3MOB
2| oot 10 1
S ; !
14 I'eneTtrka yesioBeka 0.5
15 Cenexiys OpraHu3MOB 1
buorexHonorus u
16 CHHTEeTHYeCKast 4
ouomnorus
17 Pe3sepBHoe Bpems 1
OBLIEE KOJIMYECTBO 102 13

YACOB IIO ITPOI'PAMME




11 K/TACC

No
n/
1

HaumeHnoBaHue
pa3jesioB U TeM
NporpaMMsbI

KosimuecTBO yacos

Bcero

KouTtpo/ibHbIE
padoThI

IIpakTHuecKkue
padoTsI

OneKkTpoHHbIe (H(POBEHIE)
oOpa3oBaTe/bHbIE PecypChl

3apoykJeHre U pa3BUTUE
3BOJIFOLIMOHHBIX
Tipe/iCTaB/IeHUN B
buosiorum

MuUKpO3BOMIOLIUSA U eé
pe3y/bTaThl

14

Makpo3BoIOLS U eé
pe3y/bTaThl

[TpoucxoxaeHue u
pa3BUTHE KU3HU Ha
3emie

15

1.5

IIpoucxoxnenue
yesioBeKa —
aHTpOIIOreHe3

10

OKO0JI0rvs — HaykKa 0
B3aUMOOTHOLIEHUSX
OpraHu3MOB U
HaJl0OpraHn3MeHHBbIX
CHCTEeM C OKpY’Karollen
cpeznou

0.5

Opranusmel ¥ cpenia

1.5




YACOB II1I0 [TPOI'PAMME

obuTaHus

T
OKosorusi Coo0IIeCTB.

9 OKOJIOrU4YecKye 12 0.5
CHCTEeMbI

10 buocdepa — rnobanpHast 6
3KocUcTeMa

1 YesioBeK U 6
OKpY>Karolliasi cpefja

12 Pe3epBHOe Bpems 8

OBILIEE KOJIMYECTBO
102 7.5







IIOYPOYHOE IVIAHVNPOBAHUE
10 K/TACC

No
n/
1

Tema ypoka

KosmmuecTBO uacoB

Bcero

KoHTpo/bHEIE
padoThI

IIpakTHyeckue
padoThI

Jdara
HU3yUYeHus

JJ/IeKTPOHHbIE

nu¢poBbIie
oOpa3oBare/bHbIE

pecypchl

buosiorus Kak KOMILieKCHast
HAayKd U KdK 4dCTb
COBPEMEHHOT'O 06U_leCTBa

JKuBrbIe cucTeMbl U UX
CBOICTBa

YpoBHeBasi opraHu3sanys
JKUBBIX CUCTEM

Wcropus oTKpbITHSA U
V3yuyeHUsl KJIeTKHU.
Knerounas Teopus

MeTo/ bl MOJIEKY/ISIPHOM U
K/IETOUHOU OMOJIOTHH.
[TpakTryeckast pabora
«/3yueHune MeTo/IO0B
K/JIeTOUHOM Guonoruu
(xpomatorpadus,
snekTpodopes,
nvddepeHianbHOe
teHTpudyrupoBanue, [TLP)»

0.5




XUMUYECKUH COCTaB KIeTKU

MuHepasibHbIe BelljecTBa
KJIeTKH, UX Orosiornyeckas
poJib

OpraHnueckue BelllecTBa
KJIeTKU — OesKu.
JlaboparopHas paboTa
«Ob6Hapy>keHUe Oe/TKOB C
TIOMOIL[bI0 KaueCTBeHHbIX
peaxLyii»

0.5

CBolicTBa, Knaccupukanys u
¢yHKUMY GenKkoB

10

OpraHuueckue BelrecTsa
KJIETKU — YIJIeBO/IbI

11

Opranuueckue BellleCTBa
KJIETKY — JIATTU/BI

12

Hyk/iernHOBbIE KHUC/IOTBI.
IOHK u PHK. JIabopaTopHast
pabota «lccienoBanue
HYK/IEMHOBBIX KMCJ/IOT,
BbI/IEJIEHHBIX 13 K/IETOK
Pa3/IMUHBIX OPraHU3MOB»

0.5

13

Ctpoenue u pyHkuU ATO.
Apyrue
HyKneo3uaTpudocdaTs
(HT®)




14

CekBenuposanue [THK.
MeTobI TeHOMUKH,
TPaHCKPHUITTOMUKH,
MPOTEOMHUKH

15

MeTo/ibl CTPYKTYPHOM
buosiorum

16

Turnel K1eTox.
[TpokapuoThueckas KieTka

17

CTpoeHue 5yKapyuOTHYeCKOH
K1eTku. [TpakTuueckast
pabota «/3yuyeHue CBOMCTB
K/IeTOUHOU MeMOpaHbI»

0.5

18

HOBerHOCTHLIﬁ alriaparT
K/IeTKH1

19

OpHOMeMOpaHHbIe
OpraHOW/Ibl KJIeTKH.
[TpakTrueckast paboTa
«/3yueHue gBUKeHUs
LIUTOI/Ia3MbI B
PaCTUTE/TbHBIX KTeTKaX»

0.5

20

[ToyaBTOHOMHBIE
OpraHOW/Ibl K/IeTKU:
MUTOXOHZIPUH, TIJIACTH/IBL.
JlabopaTopHast paboTa
«WccnenoBanue mia3monrsa
¥ [IeT1/1a3M0JIn3a B
PaCTUTE/TEHBIX KTeTKaX»

0.5




21

HemeMOpaHHbIe OpraHOW/IbI
K/IETKH

22

Ctpoenue u GyHKLMH s17[pa

23

CpaBHuTe/IbHas
XapaKTepUCTHKA KJIeTOK
3yKapuoT. JlabopaTopHas
pabora «/3yueHue cTpoeHUs
KJIETOK pa3/MYHbIX
OpPraHU3MOB»

0.5

24

Accumunauus u
JUCCUMWJISLINST — JIBe
CTOPOHBI MeTaboM3Ma.
Tunbl 0OMeHa BeIecTs.
JlaboparopHas paboTa
«/3yueHne KaTanuTHUeCKOU
aKTUBHOCTH (pepMeHTOB (Ha
TipYMepe amMuIa3bl Uin
KaTasiasbl)»

25

depMeHTaTUBHBIN XapaKTep
peaKIuii KJIeTOUHOTr0
MeTabo3Ma.
JlaboparopHas paboTa
«/3yueHue
(hepMeHTaTUBHOI'O
pacIeryieHys iepoKcHia
BO/IOPO/Ia B PaCTUTE/IbHBIX U
JKUBOTHBIX KJIETKaX»

0.5




26

Besiku-akTHBaTOPHI U Oe/Ku-
WHTUOUTOPBI

27

ABTOTpPOGHBIN THUTT 0OMeHa
BEIL[eCTB

28

doTocunTes

29

XemocuHTe3. JlabopaTopHast
pabota «CpaBHeHue
TpoLieccoB pOTOCHHTE3a U
XEeMOCHHTE3a»

0.5

30

AnHaspobHbIe OpPraHN3MBlL.
Buzib1 6porkenusi.
JlabopaTopHast paboTa
«CpaBHeHue TpoL[ecCcoB
OpOYKeHUsT U [TbIXaHUsD»

31

A>po6HbIe OpraHU3MBI.
OTarnbl SHepreTUuyeCckoro
obmeHa

32

OHeprus MeMOpaHHOTO
rpa/iieHTa MPOTOHOB.
Cunre3 AT®: pabota
npoTOHHOM AT®-cUHTa3b1

33

Peakiiyu MaTpuuHOrO
CUHTe3a

34

TpaHckpunus —
MaTpuyHbii cuHTe3 PHK

35

TpaHc/LMs U e€ 3Tarnbl




36

KopanpoBaHne aMHUHOKWCIIOT.
Posb pubocom B buocuHTE3€
Oenka

37

Opranu3saljys reHoma y
TIPOKApHOT U 3YKapuoT

38

MoJieKynsipHbIe M@XaHU3MbI
9KCIIPeCCUU TeHOB y
3YKapuoT

39

Bupycbl — BHeK/IeTOUHbIE
(OpMBI JKU3HU U
obsiMraTHbie apasuThl.
[TpakTryeckast pabota
«Co3panue Moieny BUpyca»

0.5

40

BupycHbie 3a60s1eBaHuUsS
yesI0BeKa, )KUBOTHBIX,
pacTeHu

41

HanortexHosioruu B
O10J/IOTHY U MeTUIUHE

42

’Kvi3HeHHbIM LUK K/IeTKA

43

Marpuunsbiii cunTe3 [JHK

44

XpoMocomel. JTabopaTopHast
pabora «/3yueHue
XPOMOCOM Ha F'OTOBBIX
MUKpOIpernaparax»

0.5

45

[eneHvie K1eTKU — MUTO3

46

Turnel kneTok. Kapruokunes u

0.5




1[UTOKMHe3. JTabopaTopHas
pabora «Habsrogenue

MHTO3a B K/IeTKaX KOHUMKa
KOpeIIIKa JyKa (Ha TOTOBBIX

MHUKpOIpernaparax)»
47 Perynsuus >xu3HeHHOT 0
LJMK/Ia K/IeTOK 1
48 Opranu3sm Kak ejuHoe 1jejioe 1
TkKaHU pacTeHuUH.
49 JlaboparopHasi pabota
«V3yueHne TkaHel 1 0-5
pacTeHu»
TKaHU )KUBOTHBIX U
=0 yesioBeka. JlabopaTopHasi
pabota «/3yueHue TKaHeH 1 0-5
JKUBOTHBIX»
Opransbl. CrucTeMbl OpraHoB.
£1 JlabopaTopHast pabora
«/3yuenue opraHos 1 0-5
L|BETKOBOT'O paCTeHUsI»
52 Ornopa Tena opraHu3MOB 1
53 [BwKeHre OPraHM3MOB 1
54 IIuranue opraHusmMoB 1
55 [TuTraHue 103BOHOUHBIX 1

JKUBOTHBIX.
[TuieBapuTenbHas cucTemMa




yesIoOBeKa

56 [bIxaHve opraHu3MoB

57 [IpIxaHue M03BOHOUHBIX
JKUBOTHBIX U YesloBeKa

58 TpaHCropT BeLecTs y
OpraHu3MOB
KpoBeHocHas cucrema

59 T103BOHOYHBIX KUBOTHBIX U
yesi0BeKa

60 Beigenenue y opranusmosB

61 3aiuTa y OpraHM3MoB

62 MMMmyHHas cucteMa
yesioBeKa

63 PaspparkumocTs 1
peryJisiLisi y OpraHusMoB
['ymopanbHas perynsnus u

64 9H/JOKpHHHAas CHUCTeMa
JKMBOTHBIX U Yesi0BeKa

65 @OopMbI pa3MHOXKEHHUS
OpraHMU3MOB

66 [TonoBoe pa3MHOXeHUe

67 Meiio3

68 Famerorene3. O6pa3zoBaHue 0.5

Y Pa3BUTHE T0JIOBBIX K/IETOK.
JlabopaTopHast paboTa




«/3yuyeHuve cTpoeHus
T10JIOBBIX K/IeTOK Ha T'OTOBBIX
MUKpOIIperapaTax»

69

VupauBuayanbHOe pa3BUTHe
OpPraHW3MOB — OHTOTeHe3

70

3ak/a/ika OpraHoB U TKaHel
13 3apO/IbILLIEBbIX JTUCTKOB

71

PocT 1 pasBuTHE )XUBOTHBIX.
JIaboparopHasi paboTa
«BbIsiB/IeHME NTPU3HAKOB
CXO/ZICTBA 3apO/bllliel
M03BOHOYHBIX >KUBOTHBIX»

0.5

72

Pa3sMHO)KeHHEe U Pa3BUTHE
pacTenuii. JlabopaTopHast
pabora «CTpoeHHe OpraHoB
Pa3MHOKEeHHS BBICIITMX
pacTeHui»

0.5

73

Nctopus craHoB/ieHus U
Pa3BUTUS T€HETHUKU KakK
HayKu

74

OCHOBHBIE TTOHATUS U
CHUMBOJIbI T€HETHKU.
JlabopaTopHast paboTa
«/Ipo3oduna kKak 00beKT
reHeTUYeCKUxX
HCCJie/IOBaHUI»

0.5




75

3aKOHOMEpPHOCTH
HaCJ1eJ0BaHNs [TPU3HAKOB.
MonHorubpugHoe
CKpelljiBaHue.
[TpakTryeckast paborta
"M3yueHue pe3ybTaTOB
MOHOTHOPHU/IHOTO
CKpeLI1BaHus y Apo30¢dubl"

0.5

76

[utosiornyeckre OCHOBBI
MOHOTHOPHUIHOTO
CKpellBaHUs

77

Amnanusupyonjee
ckpelujuBanue. HemosHoe
JIOMUHUDOBaHUE

78

OurnbpusiHoe CKpeluBaHUe.
[TpakTHueckast pabora
«/3yueHure pe3y/bTaTOB
JUTHOPUIHOTO CKpell[UBaHUS

y Ap030(hUsIbI»

0.5

79

LTuTonornueckrie OCHOBBI
JUTHOPUIHOTO CKpell{BaHUS

80

CLlel'IJIEHHOe HacC/ieJOBaAaHHUE
IMPHU3HAKOB

81

XpOMOCOMHasi TeOpUst
HaCJIe/ICTBeHHOCTH

82

I'eneTHKa 11oJa




83

I'eHOTHMN KaK 1Ie10CTHAs
cucTeMa

84

I'eHeTHUeCKU KOHTPOJIb
pa3BUTUS paCTeHUH,
JKUBOTHBIX U UesloBeKa

85

M3MeHUMBOCTB MPH3HAKOB.
BI/IALI N3MeHUYHMBOCTHU

86

MoaudukalioHHast
V3MEeHUYUBOCTh

87

BapuanoHHs1i psp v
BapuallMOHHas KpUBasl.
JlabopaTopHast paboTa
«MccnemoBanue
3aKOHOMEepHOCTel
MOUPUKALIMOHHOM
M3MeHUMBOCTH. [TocTpoeHne
BapHaLlMOHHOIO psiZia U
BapUaLMOHHOU KPHUBOI»

0.5

88

I'enotunmueckas
M3MEHUUBOCTb.
KombuHaTuBHas
U3MEHUUBOCTh

89

MyTauuroHHas
V3MEeHUHBOCTb.
[MTpakTrueckast paboTa
«MyTaimu y fpo3oduisl (Ha
T'OTOBBIX

0.5




MHUKpOIIperiaparax)»

90

3aKOHOMEpPHOCTHU
MYyTal[MOHHOTO Mpoljecca.
ONUreHeTHKa u
SMUT'eHOMMKA

91

I'eHeTHKa yenoBeka.
[TpakTrueckast pabota
«CocraBJ/ieHre U aHaIu3
PO/IOCTIOBHOM»

0.5

92

MeToabl MeULIMHCKOU
TeHeTHUKU

93

3HaueHHe MeJULIMHCKOU
TreHeTUKU B
TIpe/JOTBpAIlleHUH U JIeueHUr
reHeTUYeCcKux 3a00/1eBaHUH
yeloBeKa

94

OCHOBHBIE TTOHATHSA
cenekuyu. JlabopaTopHast
pabora «/3yueHue cOpTOB
KYJIbTYPHBIX PaCTeHUH U
TOpPO/, JOMAILITHUX
JKMBOTHBIX»

0.5

95

MeTo/ib1 CeNneKIMOHHOMN
pabotsl. JlabopaTopHast
pabora «/3yueHre MeTO/IOB
CeJIeKLIMA pacTeHU»

0.5




96

HocTrkeHus ceyleKIun
pacTeHU! U )XUBOTHBIX.
[TpakTryeckast pabora

«[IprBHUBKa pacTeHu»

97

CoxpaHeHue, u3ydyeHve u
VICII0/Ib30BaHue
reHeTUYeCKUX peCcypCcoB

98

BroTexHOIOTHS KaK HayKa
OTpac/ib MPOU3BO/ICTBA.
[TpakTrueckast pabora
«3yueHne 06be€KTOB
OUMOTEeXHOIOTUN»

0.5

99

OcHOBHBIE HallpaBJ/IEHUA
CHHTETHUECKOM OMoIoruu

100

XPOMOCOMHaH W reHHas
HWH)XeHepUs

101

MepunHCcKue
OUMOTEeXHOIOTUN

102

Pe3epBHbIi1 ypOK.
[ToBTOpEHMe, 06001TIEHNE,
CHCTeMaTH3al[ysl 3HaHUMN

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102

13.5




11 K/TACC

No
n/
1

Tema ypoka

KosimuecTBO yacoB

KoHTpo/1bHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3y4eHHUs

JJ/IeKTPOHHBIe

nudpoBbIie
o0Opa3oBaTe/IbHbIE

pecypchl

OBo/roLMOHHas Teopus Y.
[JapsrHa

JBrxKy1ue Ccuibl
9BOJIFOLIUM BHU/OB 110 Y.

Hapsuny

bopnba 3a cylijecTBOBaHME,
€CTeCTBEHHbIN U
WCKYCCTBeHHBIN 0TOOp

dopMUpoBaHUe
CUHTETUYEeCKOU Teopuun
5BOJIIOLIUU

OTarbl 5BOJIFOLIMOHHOTO
TpoL[ecca: MUKPO3BOJIIOLUS
Y MaKpO3BOJIIOLIAS

[Tonynanmsa —
3/IeMeHTapHasl ejJHULIA
SBOJIIOLIUU

3aKOH reHeTU4eCcKoro
paBHOBecus [Ix. Xapau, B.
Batin6epra. JlabopaTopHas

0.5




paboTta «BbIsiBlIeHME
W3MEeHUMBOCTH Y 0cobett
O/IHOTO BH7Ia»

OnemeHTapHble (DAKTOPbI
9BOJTIOLINU

OddexT ocHOBaTeJIs.
SddekT OyTHUIOUHOTO
TOpJIBIIIKA

10

Murpauyu. M3oaummn
MO ISILIVIA:
reorpauueckas,
buosioruueckas

11

EcrectBeHHbIi 0TOOD —
HarpaB/soLui (pakTop
5BOJIIOLIUU

12

[TonoBoit oTOOp

13

[Tpucriocob61eHHOCTh
OpraHy3MOB KaK pe3yJbTaT
MHKPO3BOJTFOLHH.
JlabopaTopHast pabora
«W3yuenne apomopo30B 1
YAV0alanTalum y
pacTeHuM U >KUBOTHBIX»

0.5

14

[Tpumepsl
nipucrocobeHut y
OpraHH3MOB:

0.5




Mopdosioruueckue,
dusnonoruueckue,
OHMOXUMHYeCKHe,
TIOBe/IleHUeCKHe.
JlabopaTopHasi paboTa
«[Tpucnocobnenus
OpraHM3MOB U UX
OTHOCHTeJIbHasI
11e/1eC000pa3HOCTh»

15

Bup, ero xpurepuu u
cTpykTypa. JlabopaTtopHas
pabora «CpaBHeHUe BH/IOB
10 MOP(OIOTUUEeCKOMY
KPUTEPHUIO»

0.5

16

CrtpykTypa Buja

17

Bugoobpa3oBaHue Kak
pe3yJibTar
MUKPO3BOJTFOLIMU

18

CBs3b MUWKPO3BOJIFOLIMH U
SIMHUAEMHOJIOTUA

19

MaxkposBosroLys.
[TaneoHTOMOrMUECKHE
MeTO/Ibl U3yUYeHUsI
9BOTIOLIMM

20

buoreorpaduyeckue
MeTOZbl U3yUYeHHst
SBOJIIOLIUU




21

OMOpHOIOTUYECKHE
CpaBHUTEJIBHO-
Mopdonoruueckrie MeTo/Ibl
W3yUeHHs1 SBOJTIOLNN

22

MouJiekyasipHO-
reHeTUYecKue,
OHOXUMHUYECKHe U
MaTeMaTHUeCKUe MeTO/IbI
W3y4YeHUsl IBOJIIOLIUN

23

OO0111e 3aKOHOMEPHOCTH
3BOJTIOL[UM

24

ApaniTvBHas pajiaLys.
HepaBHOMepHOCTh TEMIIOB
9BOJIIOLIUU

25

HayuHbie rumnoressl
TIPOUCXOXKAEHUS )KU3HU Ha
3emie

26

JonayuHsle
nIpe/CTaB/IeHusI O
3apO’KJeHUU JKU3HU

27

OcHOBHBIE 3TalIbl
HeOpraHu4yecKou
5BOTIOLINM

28

['uroTtessl 3apoXkeHust
JKA3HU

29

VicTopust 3eM/1 ¥ MeTO/IbI

0.5




eé N3yuyeHus.
JlabopaTopHast pabora
«/3yueHue U onucaHue
VICKOIIaeMbIX OCTaTKOB
[ peBHUX OPraHU3MOB»

30

HauanbHbIe 3Tanbl
OpraHUYecKOM IBOJIIOIIUN

31

OBOJTIOLMS 3yKapUOT

32

OcHOBHBIE 3Tarbl
5BOJIIOLIMY PaCTUTEIBHOTO
mupa. [IpakTrueckas
pabora «/3yuenue
ocobeHHOCTel CTpOeHust
pacTeHW pa3HbIX
OT/le/IOB»

0.5

33

OCHOBHBIE 3TaMbI
9BOJTIOLIUM XKUBOTHOI'O
MHpa

34

OBOJIIOLYS )KUBOTHBIX.
[TpakTrueckast paboTa
«3yuenne ocobeHHOCTeH
CTPOEHUsI T03BOHOYHBIX
YKUBOTHBIX»

0.5

35

Pa3ButHe »ku3HU Ha 3emiie
I10 3paM U Iepruojam

36

MaccoBble BEIMUPaHUST —




5KOJIOTUUeCcKre KPU3UChI
TIPOLIIOTO

37

CoBpeMeHHbIH
9KO/IOTMYeCKU KpU3UC,
ero 0co0eHHOCTH

38

CoBpemeHHas cucTtemMa
OpPraHUYeCcKOro MpoLLIoro

39

OcHOBHBIE
cucTeMaTHUyecKre TPYIIbI
OpraHM3MOB

40

AHTpOMOJIOrUs — Hayka o
yesioBeKe

41

PasButure npescTraBnenui o
MIPOMCXOJK/IEHUH UesioBeKa

42

MecrTo yesioBeka B cUCTEMe
OpraHuYecKoro MUpa.
JlaboparopHas paboTa
«/3yuenune ocobeHHOCTEH
CTPOEHUSI CKeJleTa
YesioBeKa, CBSI3aHHBIX C
TIPSIMOX O>KJIEHUEM»

0.5

43

LBWXyILLIUe CUJIBI
aHTPOIIOTeHe3a

44

CooTHo1IeHUe
OMOJIOTUYeCKUX U
COLMa/IbHbIX ()aKTOPOB B




dHTpOIIOreHese

OcHOBHBIe CTaIuU

45
aHTpOIoreHe3a
46 [Taneorenetuka u
rajieoreHoMHKa
47 OBOJIIOLIMS COBPEMEHHOT'O
yesioBeKa
UYesioBeueckue pachl.
48 [TpakTrueckast pabora
«/3yueHure 3K0/I0rMYeCcKux 0.5
aZlanTaLvi uesoBeKa»
49 MexXaucCIuIInHapHbIe
MeTO/Ibl aHTPOII0J/IOTUH
=0 3aposKJeHre U pa3BUTHE
5K0JIOTUU
MeTopbl 5KONOTUH.
JlaboparopHast paboTa
51 «/3yueHre MeTO/I0B 0.5
5K0JIOTUYECKUX
HCCJIeJOBaHUI»
59 3HaueHre 3KOJIOTMYeCKUX
3HaHUM /151 uesioBeKa
53 OKoJioruueckre pakTopbl
54 AbuoTtnueckue (HakTOpBI. 0.5

CBeT Kak 5K0JIOTUUeCKUN
¢akrop. JlaboparopHas




paboTta «BbIsiBlIeHME
niprcrocobieHu i
OPraHU3MOB K BJTUSIHUIO
CBeTa»

55

AbuoTtrueckue (pakTOphbI.
TemnepaTypa Kak
9KO/IOruuecKuii hakTop.
JlaboparopHast paboTa
«BbIsiB/IEHNE
niprcrocobieHn i
OPraHU3MOB K BJTUSIHUIO
TeMITepaTypPb»

0.5

56

Abuotrueckue GakTOphI.
BraxnocTs Kak
9KO/IOrUYecKuii hakTop.
JlabopaTopHast pabora
«AHaToOMHUeCcKue
0Cc0OEHHOCTH pacTeHUH 13
Pa3HBIX MeCT 0OUTaHUs»

0.5

57

Cpeibl 00UTaHUS
OpraHu3MOB

58

BHOHOFHHECKMEPHTMBI

59

’KuizHeHHbIe (pOPMBI
OpraHu3MOB

60

buotnueckue akTopbl

61

3HayeHue OUOTUUECKUX




B3aUMO/IECTBUH A1JIs
CYIIIeCTBOBaHUS
OpraHU3MOB B Cpe/ie
obutaHus

62

ODKOJIOTUYEeCKUe
XapaKTepPUCTUKU
MOMYISILIUU

63

OcHoOBHBbIe TIOKa3aTenu
MOMY/ISILIUU: UNCTIEHHOCTb,
MIJIOTHOCTh, BO3pPACTHAs U
T10J10Basi CTPYKTypa

64

OcCHOBHbIe TI0Ka3aTenu
TIOMY/ISILIUM: PO’KJAeMOCTh,
TIPUPOCT, TEMIT POCTa,
CMepTHOCTb, MUTPALIUU

65

JKoJIoruyeckasi CTpyKTypa
MOMYJISALIUU

66

JviHaMuKa Nomy/sanuy U eé
perysanus

67

Kpussle pocra
YU CJIEHHOCTH TOIYJIALUU.
KpuBble BbDKUBaHUS

68

OKOoJIorryecKasi HIla
BU/a. JTabopaTropHas
pabota «ITpucriocobieHus
CceMsiH paCcTeHUH K

0.5




paccesieHUuro»

Bup kak cucrema

69 .
TOMYJIALIU
3aKOHOMepHOCTH

70 TOoBe/JieHus1 U MUTPALIUM
JKUBOTHBIX

7 Co0011]eCTBO OPraHU3MOB
— OuorieHo3

7 JKocucTeMa Kak OTKpbITast
CUCTeMa
Kpyrosopor Beljects u

73 MOTOK SHEPTHH B
5KOCUCTEME

74 OcHOBHBIe MIOKa3aresu
5KOCUCTEMBI

75 OKO0JIOTMYeCcKue MpaMu/ibl

76 V3meHeHust co0OITIECTB —
CYKLIeCCUU
IIpupofHbIe 5KOCUCTEMBI.

77 OKOCUCTEMBI 03ep U peK.
OKOCUCTeMbI MOpeu U
OKeaHOB
ITpupoaHbIe 3KOCUCTEMBL.

78 OKOCUCTeMbI TYH/P, JIeCOB,
cTerneu, MyCTbIHb

79 AHTpOMoreHHbIe




9KOCHUCTEeMBI

80

Y p603KOCHUCTEMBI.
[TpakTrueckast pabora
«/3yueHue U onucaHue
yp0O03KOCHCTEMBI»

0.5

81

3aKOHOMepHOCTH
(hopMHpOBaHUSI OCHOBHBIX
B3aUMO/IeNCTBUM
OpraHM3MOB B 9KOCUCTeMax

82

MexaHU3Mbl BO3/I€HCTBUS
3arpsi3HEHUH pa3HbIX THUIIOB
Ha cy6opraHu3mMeHHOM,
OpraHU3MEeHHOM,
TIOMY/ISILIMOHHOM M
9KOCHCTEMHOM YPOBHSIX

83

buocdepa —
ol11eriaHeTapHast
o6os10uKka 3emiu

84

Yuenue B. U.
Bepnajckoro o 6uochepe

85

3aKOHOMEepHOCTHU
CyIiecTBOBaHUsT Ouocdepsl

86

KpyroBopoTs! Beliects u
OuoreoXUMHUECKHEe LIUKJTbI

87

3oHaBbHOCTE Orocdepsl.
OcHOBHbIe OHOMBI CyILIN




88

YcToiunBoCTh 6HoChepsr

89

DKO0JIOTUYeCKUe KPH3HUCKI U
HX IIPUYHHBI

90

Bo3pelicTBre uesioBeka Ha
ouochepy

91

AHTpONOreHHoe
BO3/IelCTBUE Ha
pacTUTe/bHbIN U
JKUBOTHBIN MUP

92

OxpaHna npupo/sl

93

OCHOBHBIe IPUHLIUTIBI
YCTOWUYMBOTO Pa3BUTHS
yesI0BeueCcTBa v MPUPO/IbI

94

PanmoHansHOe
TIPUPO/IOTIO/Ib30BaHHE U
COXpaHeHHe
OMOIOrMUeCcKoro
pa3Hoo0Opa3ust 3emiu

95

O06o06111eHMe TI0 TEME
«MUKpPO3BOJTIOLHS U eé
pe3y/bTaTh»

96

O600111eH1E TT0 TEME
«MakposBoroLusa u eé
pe3yJibTaTbl»

97

O600111eHME TT0 TEME
«[IpoucxoxzaeHue u




pa3BUTHE )XKU3HU Ha 3emiie»

98

O06o006111eHMEe TI0 TEMe
«ITpoucxoxgenue
yesioBeKa — aHTpPOIOreHe3»

99

O06o006111eHME IO TEME
«3JKOJ/I0rusl — HayKa o
B3aUMOOTHOLICHUSX
OpPraHU3MOB»

100

O6o0r111eHE TT0 TEME
«OpraHusMmsl 4 cpefia
obuTaHUSI»

101

O600111eH1E TTO TEME
«ODKOJIOTUSI BUZIOB U
TIOMYISALN»

102

O06o0611eHME TI0 TeMe
«buocdepa — rmobanbHas
5KOCHCTEMa»

OBIIEE KOJIMYECTBO
YACOB II10 ITPOI'PAMME

102

7.5







YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

* buosorusi. Buonoruueckue CUCTeMbI U TIPOLIECCHI; YTyOsieHHOe 00yueHue,
10 kmacc/ TepemoB A.B., ITetpocoBa P.A. O611jecTBO C orpaHUUeHHON
oTBeTCTBeHHOCThI0 « 1Ol MHEMOS3MHA»

* Buosiorusi. Buonoruueckue cucTeMbl U TPOLeCChI; yTiiyOieHHOe o0yueHwMe,
11 knmacc/ TepemoB A.B., ITetpocoBa P.A. O611jecTBO € orpaHUUeHHON

oTBeTCTBeHHOCThI0 « IO MHEMO3VHA»

METOANYECKHWE MATEPHUAJIbI V11 YUUTEIA

NN OPOBBLIE OGPA3OBATEJ/IBHBIE PECYPCbHI 1 PECYPCBI CETHU
MHTEPHET
POIII
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