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I[MTOACHUTEJIBHASA 3AIINCKA

YueOHbIi 1peMeT «Bbuosorus» yriayo/éHHoro ypoBHs nu3ydyeHust (10—11 Kmacchl) AB/SETCS OJHUM
13 KOMITOHEHTOB oOpa3oBaTtesbHON 00sacti «EcTtecTBeHHBIe HayKu». CornacHo nosoxenusm OI'OC
COO, npo¢unbHble yueOHbIE TPEAMEThI, H3yuaeMble Ha yriay0/JEHHOM YPOBHe, SIBJISIFOTCSI CTIOCOO0M
middepenrmariv 00yueHust Ha CTaplield CTyTeHH LIKOJIbI ¥ TTPU3BaHbl 00eCreunTh MPeeMCTBEHHOCTh
MEXKy OCHOBHBIM OOIIMM, CpeJHUM OOILMM, CpeIHUM CIellabHbIM U BBICIIIMM 0Opa3oBaHueM. B To
JKe BpeMsl KaKIpld M3 3TUX Y4yeOHBIX TPEJMETOB J0/DKEH ObITb OPHMEHTHUPOBAH Ha MPHUOPHUTETHOE
peleHe oOpa3oBaTe/bHbIX, BOCITUTATeTbHBIX Y Pa3BUBAIOILINX 3azay, CBSI3aHHBIX
c ipodopreHTarel 00yUyarOUXCcs ¥ CTUMYJ/IMPOBAaHHEM MHTepeca K KOHKPeTHOM 00/1acTh HayuyHOTO
3HaHUsI, CBSI3aHHOTO C OWO/IOTHeM, MeAUI[UHOW, SKOJIOTHEeH, TICMXOJIOTHel, CIIOPTOM WM BOEHHBIM
JleJI0M.

[TporpamMMa /aéT TipeJcTaB/ieHUe O Ly U 3a/jauax u3yueHus: yueOHoro npeamMera «buosnorus» Ha
yrinyOnéHHOM YPOBHe; orpefesisieT o0s3aTesibHOe (MHBAapHUAHTHOE) TMpeAMEeTHOe CofiepKaHue, ero
CTPYKTypHDOBaHWe TIO pa3fe/iaM U TeMaM, paclipejie/ieHde 0 KjgaccaM; peKOMeHAyeT
T10C/Ie/J0BaTebHOCTD V3yueHust yuebHOrO MaTepHasa C Y4éTOoM MeXXMpeMeTHbIX
Y BHYTPUIIDEMETHBIX  CBsi3ed, JIOTUKM yuyeOHOro Tiporjecca, BO3paCTHBIX  OcoOeHHOCTel
oOyuatomyxcsi. B mporpamMme peasiM3oBaH TPUHLWIT TIPEEMCTBEHHOCTU C U3yueHWeM OHOIOTHMHM Ha
ypOBHE OCHOBHOTO 001riero obpa3oBaHusi, Oyiarojjaps uemMy TNpOCMaTpPHUBAETCS HaIpaBJIeHHOCTh Ha
TIOC/Ie/IytolLjee pa3BUTHe OMOIOTMUeCKUX 3HaHW, OPUEeHTHPOBAHHBIX Ha (hOPMHUPOBaHKEe eCTeCTBEHHO-
HayYHOTO MMPOBO33pEeHMsI, IKOJIOTHUECKOT0 MBbIILIJIeHHSs], TIPe/ICTaB/IeHUI O 3J0POBOM 0Opa3se >KU3HH,
Ha BOCTIMTaHWe Oepe)XHOTO OTHOILEHWs K OKPY>Karollledl TPUpPOJHOM cpefe. B mporpamMme Takke
TOKa3aHbl BO3MOKHOCTU YyueOHOro rmpeaMerta «buosorusi» B peanu3aiyd TpeboBanuii CraHgapra
K TUTAaHUPYEMbIM ~ JIMYHOCTHBIM,  MeTamnpeJMeTHbIM U MPEeJMETHbIM  pe3ysbTataM  00yueHus
¥ B (OPMHUPOBaHUM OCHOBHBIX BHUZOB Yy4eOHO-TIO3HABaTe/NbHOW [1esTe/IbHOCTH OOyYarouxcs T10
OCBOEHMIO COZlepKaHusi OMOJIOrMyeckoro oOpa3oBaHMsI Ha CTapliell CTyrneHU o001eoOpa3oBaTe/TbHOM
IIKOJTBI.

[lpumepHasi pabouasi mporpamMMa SIB/ISIETCSI OPUEHTUPOM [i/Isi COCTaBJ/IeHHs] aBTOPCKUX pPaboumx
nporpaMM.  ABTOpaMH  pabouux TporpaMM  MOXKeT OBbITb  TpejioKeH CBOW  TOAXO[,
K CTPYKTYPUPOBaHUIO | TOC/Ie[0BAaTe/IbHOCTH HW3yueHUsi y4eOHOro Marepuana, CBOE BHJEHHE
crioco6oB  ¢opMUPOBaHHS Y O0YYAIOIIUXCS TMPeAMETHBIX 3HAaHWK W YMEHHWH, a Takke MeTO/0B
BOCITUTaHUSI U Pa3BUTHS CPeJICTBaMH yueOHOro npeaiMeTa «brosorus».

OBIIIAA XAPAKTEPUCTUKA
YUYEBHOI'O ITPEAMETA «BOJIOI'!SA»

YueOHbI TIpeaMeT «buosiorusi» Ha CTymeHW cpeAHero o0Imiero o0pa3oBaHMs —3aBepiliaeT
Ouvonornueckoe obOpa3oBaHMe B IKOJIe W OPUEHTHMPOBAH Ha paclivpeHHe U yriybieHwe 3HaHUUN
00y4Jaromyxcsi O )KUBOW TPUPOZie, OCHOBAX MOJIEKYJISIPHOM W KJIETOUHOW OHOIOTHH, SMOPHOIOTHH
Y OMOJIOTUM Pa3BUTHS, TEHETHUKH, CEIEKIU, OMOTEXHOIOTHH, IBOTIOLIMOHHOTO YUEHUsT U SKOJIOTHH.

N3yuenue yuebHoro mpeamera «buosorus» Ha yrayb/jeHHOM YpPOBHE OpPHEHTHPOBAaHO Ha
TIOATOTOBKY OOYYaroIMXCsl K MMOC/IeYIOIIeMY I0JyYeHUI0 OMOJIOrMyeckoro oOpa3oBaHMsl B By3ax
Y OpraHu3alysax cpefHero mnpogeccroHasbHOro 06pa3oBaHusi. OCHOBY €ro COZiep>KaHUsl COCTaBJIsSeT
cucTeMa OMOJIOTMUECKUX 3HAHUWM, TMOJyYeHHBIX MPU WM3yueHWH OOYYarolMMHUCS COOTBETCTBYIOIIUX
CUCTeMaTUYeCKUX paszesnos buonoruu B OCHOBHOM LIKOJIe. B 10—
11 K/accax 3TM 3HAHUSA TOJYYAOT pa3BuTHe. Tak, paciIMpeHbl U yriyOieHbl OUOIOTHYeCKUe 3HAHUS
O pacTeHUsiX, )XMBOTHBIX, rprubax, OakTepusix, OpraHu3Me ueoBeKa, 00LIMX 3aKOHOMEPHOCTSIX KU3HHU;
JOTIOJTHUTE/IbHO BK/TFOUEHbI OMOJIOTMUECKWe CBeJeHUs TIPUK/IaZHOTO | IMOMCKOBOTO XapaKTepa,
KOTOpbIe MO>KHO HCIT0/Ib30BaTh KaK OPHEHTHPHI [/ TIOC/IeAyomero Beibopa mpodeccru. Bo3morkHa
TaK)Ke€ WHTerpanuss OWOJIOTMUeCKUX 3HAaHWK C COOTBETCTBYIOIUMM 3HAHUSMH, TOTyUYE€HHBIMU



00yyJaroImyMuCcs TPy U3yueHnr GU3UKHA, XUMHH, reorpadyu 1 MaTeMaTHKH.

CrtpykTypa rmporpammbl yuyeOHOro ripegmera «buomorus» OTpaXkaeT CHUCTEMHO-YPOBHEBBIN
Y 9BOJIIOLIMOHHBIA  TOAXO/bI K M3y4yeHHIO Owosiormn. COrjnacHO WM, HW3ydyarOTCs — CBOMCTBA
Yl 3aKOHOMEPHOCTH, XapaKTepHble [Ji1 >KMBbIX CUCTEM Ppa3HOr0 YPOBHS OpraHM3aliid, >SBOJIHOLUN
OpraHM4ecKOro MyUpa Ha 3emse, COXpaHeHHs OMOIOrMuecKoro pasHoobOpasus TuiaHethl. Tak, B 10
K/lacCe M3yuyaloTCsi OCHOBBI MOJIEKYJISIPHOM U K/IeTOUHOW Ouosioruu, 3Mbpuosioruu | 6uosioruu
Pa3BUTHS, TeHETWKH U CeleKL[UH, OMOTeXHOJIOTMM U CHHTEeTHUeCKOW OWOJIOTWH; aKTyaJu3UpYIOTCS
3HaHUs O0O0yuYarluXcsi 1Mo OOTaHMKe, 300/I0TMM, aHAaTOMUHM, (u3nonoruu yenoBeka. B 11 kmacce
M3Yy4aloTCs 9BOJIFOLIMOHHOE YUeHHe, OCHOBBI 9KOJIOTUH U yueHre 0 buocdepe.

YuebOHbIi TipeaMeT «buosiorusi» mpu3BaH 06ecreurTh OCBOeHHe 00yuarolyuMucs OMOI0ruYecKux
TEOpUM Y 3aKOHOB, WJeM, TIPUHLMIIOB U MpPaBW/I, JieXKalluX B OCHOBE COBPEMEHHOU eCTeCTBEHHO-
Hay4YHOM KapTHHbI MUpa; 3HaHUN O CTPOEHWH, MHOr000pa3suu U 0COOEHHOCTSIX KJIeTKH, OpraHH3Ma,
TIOMYJ/ISILMK, OWOIIeHO3a, SKOCHCTEMBI; O BBIAAIOMIMXCS HAYYHBIX [JJOCTWDKEHHUSIX, COBPEMEeHHBIX
WCC/IeIOBaHUAX B OMOIOTUM, TIPDUK/IAAHBIX —acreKkTax Ouosioruueckux 3HaHWW. [Iyis  pa3BUTHS
W TIO/ilep)KaHnsl  MHTepeca OOydYarolMxcs K OMONOTMM  Hapsily CO 3HAuMTeIbHbIM O00BEMOM
TeOpPeTHYeCKOro Marepuana B COZlep)KaHuM yuebHOro mipeamera «buosiorusi» IpesycMOTpEHO
3HAKOMCTBO C UCTOpHel CTaHOBJIEHWs] U Pa3BUTHs TOW WM WHOM 007acTH OHO/IOTHM, BKIaZOM
OTeueCTBeHHbIX U 3apyOe)XHbIX YUYEHBIX B pellleHHe BaKHeWIIMX OMOOrMYecKuX W SKOJIOTHYeCKUX
npobsiem.

LOEJIN N 3AJAYN N3YYUYEHUA
YUYEBHOI'O ITPEAIMETA «BOJIOI'MS»

Lleny w3yuenusi yuebHOoro mipeamera «buosorusi» Ha yriayOléHHOM YpOBHE — OBJIaJieHHe
00yYarIUMHUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKLMOHATbHOM OpraHM3al[ii KUBBIX CHUCTEM Ppa3HOro
paHra unipuoOpeTeHWe yMeHWM UCMOMb30BaTh 3TM 3HaHWS B (JOPMUPOBAHWUM  HMHTEpeca
K ompeieIéHHOM 06/1acT MpodecCoHaNbHOMN esTe/IbHOCTU, CBSI3aHHOU € GUOIoTUel, UK K BBIOOPY
yueOHOTrO0 3aBeieHus /1711 IPO/0/DKeHUsT OMoIornyeckoro 06pa3oBaHusl.

HocTiwkeHne 1ield  W3yueHUs: yueOGHOro mipeamera «buosorusi» Ha yriayOGiéHHOM YpOBHe
obecIieurBaeTCs pelieHrueM CaeyrIuX 3aau;

OCBOeHHe 00yUaroMMHUCS CUCTeMbl OMOJIOTHUeCKHUX 3HAaHW: 00 OCHOBHBIX OMOJIOTMUECKUX TeOpHsX,
KOHIIEII[USIX, TUIIOTe3axX, 3aKOHaX, 3aKOHOMEPHOCTSX W TMpaBU/IaX, COCTABJISIOIIMX COBPEMEHHYHO
eCTeCTBEHHO-HayuHyl0  KapTMHy  MHpa; O CTPOeHMH, MHOroobpasuu U 0COOeHHOCTSIX
Ouosiornueckux cucreM (KJIeTKa, OpraHW3M, TIOMyJsiius, Buf, OuoreoreHo3, 6uocdepa);
0 BBIJJAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX MCC/Ie/JOBaHUSIX B OMOIOrny;

O3HaKOMJIEHHWe OO0yuaroIuxcsi C MeTO/aMH TI03HAaHUSI JKUBOW TIPUPOJIBI: HUCC/Ie/I0BATeTbCKUMMU
MeToZiaMyd  Ouosiloruueckux HayK (MOMeKy/sspHOW U KJIeTOYHOM Ouonorud, 3SMOpHOJIOrUU
Y OMOJIOTUM  pa3BUTHSI, TEHETUKUA U CeJIeKI[UM, OWOTeXHOJIOTUM | CUHTeTUYeCcKOoW OWosioruy,
MajieOHTOJIOTUH,  SKOJIOTWH); MeTOJAaMU  CaMOCTOSITeJTbHOTO — TpOBeJieHHsi  OHOJIOrMuecKux
WCC/IeIOBaHW B labopatopuu U B ipupofie  (HaOmofieHWe,  W3MepeHWe,  SKCIIEPUMEHT,
MO/ieJIMpOBaHue);

oB/lajieHue  OOyYarIUMUCS  YMEHUSIMUA:  CaMOCTOSTe/IbHO  HAXOAWTh,  aHAJU3UPOBATh
Y UCII0/Ib30BaTh OMOIOTHYECKYI0 UH(OPMaLUIO; 10b30BaThCsl OMOMOrHUecKo TepMHUHOJIOTHeH
Y CUMBOJIMKOM;  yCTaHaB/IWBaTb CBSI3b MEXAy pa3BUTHeM OWOMOTMM U COLMAJ/IbHO-
9KOHOMUUECKUMH U SKOJIOTUUeCKUMU TpobjeMaMy UesioBeUYeCTBa; OLIeHUBAaTh TOCAeACTBUS
CBOEHW [eATeTbHOCTH 110 OTHOIIEHWIO K OKDY>Kalolleld TPUPOAHONW cpefie, COOCTBEHHOMY
3[JOPOBBIO U 3/I0POBBIO0 OKPY>KAIOIIUX JTH0Zieli; 000CHOBBIBaTh U COBJIOJaTh Mephl MPOPUIAKTUKH
WH(MEKIIMOHHBIX 3a00/eBaHUl, TIpaBW/Ia TIOBeJeHUsI B MpUpojie U obecrieueHusi 6€30MaCHOCTH
CcoOCTBEHHOUN >KU3HeZesiTebHOCTA B Upe3BbIYaliHBIX CUTYaLUsX TMPUPOAHOTO U TeXHOTEHHOIo
XapakTepa; XapaKTepu30BaTh COBpeMeHHbIe HayUHble OTKPBITUS B 00/1aCTH OMOJ/IOTUY;

pa3BUTHe y 00yYaroluXCsi MHTe/IeKTyaIbHbIX M TBOPUECKHUX CIIOCOOHOCTel B Tpoljecce 3HaKOMCTBA
C BBIZIAIOLUMHUCS OTKPBITUSMH W COBDEMEHHBIMU UCC/Ie[IOBAaHUSIMH B OMOJIOTHH, peIllaeMbIMU €F0
npobsieMaMy, MeTO/[0JIOTHel OMONOrHYecKoro MCC/e/[0BaHMsl; TIPOBe/leHUs] KCIepUMeHTaTbHbIX



WCCIeJOBaHN, pellleHrs] OHONOTMUeCKMX 3a7ad, MO/e/IMPOBAHUS OHMOJIOTHUECKUX OOBEKTOB
Y TIPOLIECCOB;

BOCITUTaHHe y 00yuaroL[iXcsi [IeHHOCTHOTO OTHOLIEHUs K )KUBOW TIPUPO/IE B LIEJIOM U K OTZAE/bHBIM e
o0bekTaM U siBlieHUsiM; (OpMHUpPOBaHHE 3KOJIOTHUeCKOW, T'eHeTHUeCKOM TpaMOTHOCTH, oOiei
KYJIbTYpPbl TIOBe/|eHUS B IIPUPO/E; VHTerpaLuu €CTeCTBeHHO-
Hay4HbIX 3HaHUM;

nprobpeTeHre  00y4arOIIMMHUCS ~ KOMITETEHTHOCTH B Pal[MOHAIbHOM  TPUPO/IOTIONH30BaHUH
(cobmomenrie TIpaBU/I TIOBeJleHWsI B MPUPOJe, OXpaHbl BUZOB, 3KOCUCTeM, Ouocdepsr),
COXpaHeHWH COOCTBEHHOTO 3/I0POBbsSI U 3[J0POBbsi OKPY’)KAIOLUX JItOZel (cobmogeHuss mep
NpoUIaKTUKH 3abosieBaHUM, obecrieueHue He3omacHoCTH JKU3HeZesiTeIbHOCTH
B Upe3BblUaiHbIX  CUTyal[UsiXx T[PUPOJHOTO U TEXHOTeHHOrO0  XapakTepa) Ha OCHOBe
WCIT0J/Ib30BaHUsi OMOIOTHYeCKUX 3HAaHWW U YMEHUM B TIOBCe/JHEBHOM YKU3HU;

CO3ZlaHHe YCJIOBUM A/ OCO3HAHHOTO BBIOOpA OOYYarOIIMMUCS WHAWBUAYaIbHOM 00pa30BaTebHON
TPaeKTOpUM, CIOCOOCTBYIOIIeH  Moc/eiyioeMy  TpOoQecCHOHaTbHOMY — CaMOOTIpe/iesieHUto,
B COOTBETCTBHHU C UHAWBU/IyaTbHBIMYA MHTEPECAMH U TIOTPeOHOCTSIMU PervoHa.

MECTO YUEBHOI'O [TIPEAMETA «BOJIOT'USA»
B YUEBHOM IUVIAHE

[lporpamMma cocTaB/ieHa C y4éTOM KOJIMUeCTBA 4YacOB, OTBOJAMMOIO Ha H3yueHWe TpeAMeTa
«buosnorusi» yueOGHbIM M1aHOM Ha yriybaéHHoMm ypoBHe B 10—11 knaccax. [Iporpamma paccuvrtaHa
Ha TNpoBe/ieHHe 3 U 3aHATHUM B HeZle/It0 MPY U3yueHuu rpeameTa B TedeHue AByx jet (10 u 11 knaccer).
O61iee yncno yueOHBIX yacoB 3a 2 rofia obyueHust coctaBrser 204 4, u3 Hux 102 u (3 U B Hefest0)
B 10 knacce, 102 u (3 u B Hezemr0) B 11 Kkuacce.

OTbOp OpraHu3alMoOHHBIX (OPM, METO/0B U CPeACTB 00yueHHs] OMOJIOTMM OCYILECTBISIETCS
c yuéToM crieipKyd ero Ccojiep>KaHWs U HarpaB/IeHHOCTH Ha TPOZO/DKeHHe OHO0IorudecKoro
oOpa3oBaHUsI B OpraHU3aLUsIX CpeHero MpodeccoHaIbHOTO U BBICIIIEr0 00pa30BaHUs.

OOs13aTeTbHBIM YC/IOBHEM TTpU 00yueHur OHOJI0TvU Ha YT1yO/IEHHOM YPOBHE SIBJISIETCS TIPOBeZIeHHe
7ab0paTOPHBIX U MPAaKTUYeCKHUX paboT. Takke ydacTve OOydyarOL[UXCS B BBINOJHEHUM TPOEKTHBIX
M yueOHO-MCCIeJOBaTeIbCKUX PabOT, TeMaTWKa KOTODBIX OTpeJeNisieTcss yuuTesleM Ha OCHOBe
VMEIOIIUXCSl MaTepra/IbHO-TEXHUUECKUX PECYPCOB M MECTHBIX MPUPO/HBIX YC/IOBUH.

B TemaTnueckoM IIaHUPOBAHWH /IS K&KJOT0 K/acca TpeArnosaraeTcsi pe3epB yueOHOTO BpeMeHH,
KOTOPBIN yYHTe/b MOXET WCIIO/b30BaTh MO CBOEMY YCMOTDEHHIO, B TOM YWCJ/Ie [jis TIPOBEJEHUs
00001IAOIMX YPOKOB, 3aIUThHI 00YYaOIMMUCS TTPOEKTHBIX U y4eOHO-HCC/Ie/[oBaTe/TbCKUX paborT.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA
YUYEBHOI'O ITPEIMETA «BNOJIOI'YSI»

Coryacio ®I'OC COO, ycraHaBavBarOTCS TpeOOBaHWS K pe3y/IbTaTaM OCBOEHUs! 00YYaroIIiMUCs
nporpamm cpeiHero obirero o6pa3oBaHUst: TUYHOCTHBIE, MeTarlpeIMeTHbIE U TTPeJMeTHBIE.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JIMUHOCTHBIX pe3y/IbTaTOB OCBOeHUs TpeAmeTa «buosorus» Bblze/ieHbl CaeAyoliye
COCTABJISIIOIIHE: OCO3HAHUEOOYUAIOIIMMUCS POCCUACKON TPayKAaHCKOW UIEHTUYHOCTH — TOTOBHOCTU K
CaMOpAa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOTIPeJe/IeHHI0; Haauyue Momugeayuu K OOYUYeHHIO
Ouosioruy; yeseHanpasneHHoe paseumue BHYTPEHHUX YOeXKIeHWN JTMYHOCTU Ha OCHOBe KJTFHOUEBBIX
[[eHHOCTed W WCTOPUYECKHUX TpaAWLIUiA pa3BUTHS OMOOTMUeCKOro 3HaHHWS; 20MO8HOCMb U
cnocobHocmb 00yYaroLUXCsl PYKOBOJACTBOBATbCS B CBOEU [IeATEIbHOCTH 1I€HHOCTHO-CMBIC/IOBBIMHU
YCTAaHOBKaMH, TIPUCYIIIUMH CUCTeMe OMOJIOTMUecKOTo 00pa30BaHusl; Haauyue NpasoCO3HAHUS



9KOJIOTUYeCKOW KYJIbTYPbl, CNOCOOHOCMU CTaBUTD L€/ U CTPOUTH >KW3HEHHBIE TI/IaHbI.

JINYHOCTHBIe pe3y/bTaThl OCBOEHUsI TipefiMeTa «BHOJOrUsI» JOCTUTAIOTCS B €JUHCTBe yueOHOU u
BOCIIUTaTe/lbHOM  /leAITe/IbBHOCTA B~ COOTBETCTBUM  C  TPAJULMOHHBIMM  POCCHUHCKUMU
COLIMOKY/IbTYPHBIMM, WCTOPUYECKHMMU U [IyXOBHO-HPABCTBEHHbIMH L|€HHOCTSIMM, TPUHSTHIMU B
obujecTBe TpaBW/laMd W HODMaMH TIOBEJleHHSI U CIIOCOOCTBYIOT TIpOLjeccaM CaMOIIO3HaHHUS,
CaMOBOCIIMTaHWS Y CaMOpPa3BUTHS, Da3BUTHSI BHYTPEHHeM MO3ULIMKA JIMYHOCTH, MAaTpUOTH3Ma M
YB&)KEHUS] K 3aKOHy W TIIpaBOMOPSAKY, Ye/JOoBeKy TpyZJa M CTaplieMy IIOKOJEeHHIO, B3alMHOIO
yBa)KeHUsi, Oepe>XHOT0 OTHOILEHUs] K Ky/JbTypPHOMY HacleJui0 U TPaJULIMsSM MHOTOHALIMOHATBHOTO
Hapoga Poccurickot defepaniy, nprpoje U OKpysKaroleu cpefie.

JInyHOCTHBIE pe3y/bTaTbl OCBOeHUsi yueOHoro npejgmera «buosmorusi» [JO/DKHBI OTpakaTb
TOTOBHOCTb U CIIOCOOHOCTb OOydaromMXCcsi PYKOBO/CTBOBAThCsS C(HOPMHPOBAHHOM BHYTpPEHHEH
MO3ULIMelN JIMUHOCTH, CHCTeMOM LIeHHOCTHBIX OpHeHTal[|i, TMO3UTHBHBIX BHYTPEHHUX YOeXKIeHuH,
COOTBETCTBYIOIIMX TPAJULMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIIecTBa, paciivpeHue >XU3HEeHHOTO
OMbITa M OMbITa JeSTeJIbHOCTA B TpoLiecce peanr3aldd OCHOBHBIX HarlpaB/IeHWM BOCIUTATe/TbHOU
JesiITeJIbHOCTH, B TOM UMCJIe B YaCTU:

1. I'pa)XAaHCKOr0 BOCIIUTAHUA:

ChOpMHUPOBAHHOCTb TPAXKAAHCKOH MO3ULMKM 00YyUaroIerocsi Kak akTUBHOTO Y OTBETCTBEHHOTO UJieHa
POCCHIACKOTO 00I1]eCTBa;

0CO3HaHKWe CBOMX KOHCTUTYLMOHHBIX TIPaB U 00SI3aHHOCTeMH, YBa)KeHHe 3aKOHa M TIPaBOIIOPS/IKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW [eSITeTbHOCTH TIPH CO3[jaHWU yueOHBIX TIPOEKTOB, pelleHuH
yueOHBIX Y IM03HaBaTe/IbHBIX 3a/]au, BBITIOJIHEHUH OHMOIOTHYeCKUX SKCIIePUMEHTOB;

CIIOCOOHOCTH OTIpe/iesisiTh COOCTBEHHYTO IMO3ULIMIO TI0 OTHOILEHHUIO K SIBJIEHUSIM COBPEMEHHOM >KU3HH U
OOBICHATD €€;

yMeHHe YUWTHIBaThb B CBOMX JEUCTBHUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOZENCTBUS JIFO/IEH C
Pa3HBIMHU YOEX/€HUSMH, KYJIbTYPHBIMH LEHHOCTSIMUA U COLIMA/IbHBIM T0JIOXKEHUEM;

TOTOBHOCTb K COTPY/JHHUECTBY B IPOLIECCE COBMECTHOTO BBITIOJTHEHHS yUeOHBIX, TT03HABATeIbHBIX U
WCC/IeJOBaTe/IbCKUX 3a/lau, YBaXKUTETHHOTO OTHOLIEHHS K MHEHHUIO OTITIIOHEHTOB TIPH 00CY>KIEHUH
CTTIOPHBIX BOTIPOCOB OHO/IOTMYECKOT0 COZePKaHus;

TOTOBHOCTb K TYMaHUTapHOW W BOJIOHTEPCKOM /1eSITe/TbHOCTH.

2. ITaTpuoTHUECKOr0 BOCIMTAHMSA:

c(OpMHPOBAHHOCTb POCCUHCKOM TpaXKAAHCKOW W/IEHTUUYHOCTH, TMAaTPUOTHU3MA, YBa)KeHHsI K CBOeMY
Hapojy, YyBCTBAa OTBETCTBEHHOCTH Mepes PoauHOM, ropfocTu 3a CBOM Kpaii, cBowo PojuHy, cBOM
A3bIK U KYJIbTYPY, MPOLIJIOe M HaCTOsiIllee MHOTOHALIMOHA/IbHOTO Hapoga Poccuy;

LEHHOCTHOEe OTHOLLIeHVe K TIPUPOHOMY Hac/e/lH0 M MaMsITHUKaM MPUPO/bI; JOCTXeHUsM Poccun B
HayKe, UICKYCCTBe, CIIOpTe, TEXHOJIOTUsIX, TPYZAE;

CTMIOCOOHOCTh OLIEHMBAaThb BK/AJ, POCCUMMCKUX YUéHBIX B CTAaHOBJIEHWE W pa3BUTHe OHOJIOTHY,
MOHUMAaHWs 3HaueHUsi OWOJIOTMM B TIO3HAHWM 3aKOHOB TIPUPOJBI, B JKU3HM YelOBeKa W
COBPEMEHHOr0 0011eCTBa;

usieiiHasi y0e)KIEHHOCTb, TOTOBHOCTb K CIY)KeHHIO M 3aiure OTeuyecTBa, OTBETCTBEHHOCTH 3a €T0

Cys0y.

3. /lyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHMe YXOBHbBIX L[EHHOCTEN POCCUHCKOr0 HapoZa;

c(OpMHPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO OBeJeHUS;

CIIOCOOHOCTh OI|eHMBATh CHUTYallMi0 W TIPUHMAMAaTh OCO3HAHHBIE peIlleHUs, OPHUEeHTUPYSICh Ha
MOpa/IbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHHWe JTMYHOTO BK/Ia/a B IOCTPOEHNE YCTOMUMBOTO OY/IyIIero;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJUTESIM, CO3/laHHI0 CeMbU Ha OCHOBE OCO3HAHHOTO NPUHSATHS
LIEHHOCTEeM CeMeMHOM )XKU3HU B COOTBETCTBUH C TPAAULIUAMHU HapoJoB Poccum.



4. IcTeTH4ecKoro BOCIIUTaHUSA:

3CTeTHUECKOe OTHOILEHWe K MUPY, BK/IOUasi 3CTeTUKY ObITa, HAYyUHOT'O U TEXHUYECKOTO TBOPUYECTBA,
CriopTa, TPy/a, 00IeCTBeHHBIX OTHOLLIEHHIA;

TOHMMaHue SMOLIMOHA/ILHOTO BO3/IeCTBUSI XKUBOM NPUPO/IbI U €€ [IeHHOCTH;

TOTOBHOCTb K CAMOBBID&KEHMIO B pasHbIX BHJax MCKYCCTBa, CTpPeMJieHUe TIPOSIBJISITH KauecTBa
TBOPYECKOU JINYHOCTH.

5. ®u3nuecKoro BOCIIUTAHUSA:

TIOHMMaHHe ¥ peanu3aliys 30poBoro u be3ornacHoro obpasa »KU3HHU (370poBOe NMUTaHUe, COOI0/ieHre
TMTMeHNYeCKUX TIpaBWI U HOPM, COa/laHCHPOBAHHBIA PEXUM 3aHATHA WM OT/bIXa, pery/isipHast
¢usnueckass aKTUBHOCTb), OepeXXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUs K
cobcTBeHHOMY (DH3UUECKOMY U IICUXUUECKOMY 3/I0DPOBBIO;

TIOHMMaHWe L[eHHOCTH TIpaBWI WH/MBHYaJbHOTO M KOJJIEKTHBHOTO 0e30MacHOro TIOBe/leHUs B
CUTYaLUsiX, YTPOJKaIOLMX 30OPOBBIO U XKU3HU JIIO/eH;

OCO3HaHMe TIOC/Ie/ICTBUM M HENpUATHsS BpeJHbIX TMPHUBbIUEK (yroTpebOeHust ankorossi, HapKOTHUKOB,
KypeHUs).

6. TpyioBOro BocCnuTaHus:

TOTOBHOCTh K TPY/y, OCO3HaHHe LIeHHOCTH MaCTepCTBa, TPY/J0/H00ue;

TOTOBHOCTb K AKTHUBHOW [JIeITeIbHOCTH TEXHOJOTMYeCKOH W  COIMa/bHOM HarpaBJIeHHOCTH,
CMOCOOHOCTh MHULIMUPOBATh, TIAHUPOBATh M CAMOCTOSITE/TBHO BBITMO/IHATH TAKYHO /1€SITe/TbHOCTH;
WHTEpeC K pa3iuuHbiM cdhepaM NpodecCcHoHaNIbHON JesTe/IbHOCTH, YMEHHEe COBEpIlaTh 0CO3HAHHBIN

BbIOOp Oyayiet mpodeccun U peann30BbIBaTE COOCTBEHHBIE )KU3HEHHbIE TI/IaHbl;
TOTOBHOCTB M CITIOCOOHOCTB K 00pa30BaHMIO0 M caM000OPa30BaHMIO Ha TIPOTSDKEHUU BCEH XKU3HHU.

7. JK0JIOrMYeCKOro BOCIIMTAaHHUA:

9KOJIOTUYECKH 1ie/iecoo0pa3Hoe OTHOIIeHHe K MPUPO/ie KaK MCTOUHUKY KM3HU Ha 3eMjie, OCHOBE eé
CYIIeCTBOBAHHUS;

TIOBBIIIIEHHE YPOBHSI 9KOJIOTHUECKOW KyJ/IbTYpPbl: TIPUOOpPETEHHE OIbiTa TMJIAHUPOBAHMsI TIOCTYIKOB M
OLIEHKH MX BO3MOXXHBIX TIOC/IEICTBUM /11 OKPY>KaroIllel Cpe/ibl;

0CO3HaHKe T7100a/IbHOTO XapakTepa K0JIOTMUeCKHUX MPo0/ieM U MyTel WX peleHwus;

CIIOCOOHOCTb MCIIO/b30BaTh TMpHOOpeTaemMblie TMPU W3yYeHWM OWONOTWUM 3HAHUS U YMEHUSI TIpH
peleHuH TpobJieM, CBSI3aHHBIX C PalMOHAIBHBIM TIPHUPO/IOTI0/Ib30BaHueM (COO/TI0IeHI e TTPABHIT
MOBeZIEHUs] B TIPUPOjie, HAIpaBJeHHBIX HAa COXpaHEeHHWEe PaBHOBECUSI B IKOCUCTEMaX, OXpaHy
BH/IOB, 3KOCHCTeM, buocdepsl);

AaKTUBHOE HEINpUsTHe [eWCTBUM, TPUHOCAIIMX BpeJ OKPY)KAOIeH TPUPOJHON Cpefie, yMeHHe
MPOTHO3UPOBATh HED/IarONpHUSTHBIE YKOJOTMUYECKHe TIOC/Ie/ICTBYS MPeJIPUHUMAeMbIX AeHCTBUN U
NIpeJI0TBPAIIATh UX;

Ha/IMUMe Pa3BUTOTO SKOJIOTMUECKOTO MBIIIEHHS], SKOJOTMUYECKOW KY/bTYpPbI, OMbITAa [eSTeJIbHOCTU
9KOJIOTMUECKOW  HAmNpaB/eHHOCTH, YMEHHUsI PYKOBO/ICTBOBAaTbCSI MMM B  TI03HaBaTe/IbHOM,
KOMMYHUKAaTUBHOW M COLIMA/IbHOW TPAKTHKE, TOTOBHOCTM K Y4YaCTHI0 B TPAaKTHUYECKOM
J1esITe/TbHOCTU SKOJIOTHUECKOW HarpaB/IeHHOCTH.

8. IleHHOCTH HAYYHOT0 MTO3HAHMA:

cpopMHUPOBaHHOCTb MHUPOBO33PEHHs], COOTBETCTBYIOIIEI0 COBDEMEHHOMY YPOBHIO Pa3BUTHsI HayKU U
00I[eCTBEHHOW TPAaKTHUKW, OCHOBAHHOTO Ha /Wajiore KyJbTYyp, CIIOCOOCTBYIOIIErO OCO3HAHUIO
CBOEro MecTa B MOJIMKY/IbTYPHOM MUPE;

COBEepLLIEHCTBOBaHHWE SI3bIKOBOM M UWTATeNbCKOW KYJbTYPbl KaK CpeZCTBa B3aUMOJENCTBUSI MEXIY
OJIbMU M TI03HAHUSI MUPa;

TIOHMMaHue crielruky OMOIOTHM KaK HayKH, OCO3HaHUs e€ pojv B (JOPMUPOBAHUU PaAljMOHATbHOTO



HAyYHOTO MBIIIJIEHHS, CO37laHUM LIeJIOCTHOTO TIpe/ICTaBAeHHs 00 OKpY)KarolleM MHpe Kak O
e/IMHCTBe TIPUPO/IbI, UesioBeKa U 001[ecTBa, B TIO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTel U pelleHun
nipo6ieM coXpaHeHus! IPUPOJHOTO PAaBHOBECHS;

ybexX/1EHHOCTh B 3HAUMMOCTH OHOJIOTUM [i/Is1 COBPEMEHHOW IMBW/IM3alMU: obecrieyeHHsi HOBOTO
YPOBHSI Pa3BUTHsI MeJWLMHBI; CO37ldHHE TepCIIeKTUBHBIX OWMOTEXHOIOTHH, CIIOCOOHBIX pelaTh
pecypcHbie TIpo0JsieMbl pa3BUTHUs UeOBeUeCTBa; TIOMCKA IyTeld BbIXo/la W3 T00aJbHBIX
9KOJIOTUUeCKUX TIpobsieM W obecrieyeHus: Tiepexofia K YCTOMUMBOMY DPa3BUTHIO, PALMOHATBHOMY
VCII0/Ib30BaHMIO MPUPO/IHBIX PECYPCOB M () OPMHPOBaHHIO HOBBIX CTaH/|aPTOB YKU3HUY;

3aMHTEPeCOBAaHHOCTh B TIOJlyUeHUH OWONOTUYECKHWX 3HAaHWA B Ie/sX TOBbILIEHUs o01ein
KYJIbTYpbl, €CTeCTBEHHO-HAayUHOM TIpaMOTHOCTH, KaK COCTaBHOM 4YacCTH (PYHKL[MOHATbHON
rPaMOTHOCTH 00y4YarImuxcs, GopMupyeMoi npu u3yueHun b6rosioruy;

TIOHMMaHKe CYI[HOCTH MeTOZOB T03HaHHUs, MCIOb3yeMbIX B eCTeCTBEHHBIX HayKax, CIIOCOOHOCTU
WCTI0/Tb30BaTh T0J/IyyaeMble 3HaHWS JJIs aHaan3a U OOBsICHEHUs SIBIEHWH OKPY’Karolllero Mupa u
TIPOMCXO/SIIMX B HEM U3MeHeHUi; yMeHUe JieslaTb 000CHOBaHHbIe 3aK/IF0UeHUsI Ha OCHOBe Hay4HbIX
(haKTOB M UMEIOLMXCS IaHHbIX C LieJIbI0 TIOy4Y€eHUs! J0CTOBEPHBIX BbIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIO/b30BaTh OWOJIOTHUeCKHWe 3HaHWs /s pelleHusi TpobieM B
peasibHbIX )KU3HEHHbIX CUTYaLUsIX;

OCO3HaHMe LIeHHOCTH HAay4yHOM [|esiTeIbHOCTH, TOTOBHOCTb OCYLIECTB/ISAITb TPOEKTHYIO U
MCCJIe/I0BaTeTbCKYIO [1esTe/IbHOCTh UHAMBU/YaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTH K HeIpephIBHOMY 00pa30BaHMI0 M CaM000pa30BaHUI, K aKTUBHOMY
TIOTy9eHHIO0 HOBBIX 3HaHUM 10 OMOJIOTUH B COOTBETCTBUM C )KU3HEHHBIMHU TIOTPEOHOCTSMHU.

B mporecce AOCTH)KEHUsS] JIMUHOCTHBIX Ppe3y/IbTaTOB OCBOEHUS OOYUYarOUIMMHCS TPOrPaMMBbI
cpefHero obirero o6pa3oBaHUs Y O0yYaroIUXCs COBEPIIEHCTBYETCS SMOYUOHAAbHbILU UHMes1eKm,
TIpe/INo/IararoLii ChOPMUPOBAHHOCTD:

CaMOCO3HAHUS!, BKJTFOUAIOIIIEr0 CIIOCOOHOCTh TOHMMAaTh CBOE 3MOL[OHATbHOE COCTOSIHWE, BUJETh

HarpaB/IeHUs] Pa3BUTHSI COOCTBEHHOMN 3MOIMOHAIBLHOM Cephbl, ObITh yBepeHHBIM B cebe;
camopezyaupogaHusi, BKIIIOYAIOILEro CaMOKOHTPO/Ib, YMeHHe NPUHUMATh OTBETCTBEHHOCTh 3a CBOE

TIOBe/leHre, CTIOCOOHOCTh a/IaliTUPOBAThCS K IMOLIMOHAIbHBIM M3MEHEHHSIM U TPOSIB/ISITh TUOKOCTB,

OBbITb OTKPBITEIM HOBOMY;;
8HympeHHell Momueayuu, BK/IIOYAIOIIel CTpeMyieHWe K [OCTHDKEHUIO Le/Id M yCIiexy, ONMTUMH3M,

WHUL[UATUBHOCTb, YMEHHe [IeMCTBOBaTh, UCXOZS U3 CBOMX BO3MOXKHOCTEH;
sMnamuu, BKIIOYAOLIel CIoCOOHOCTh MOHMMATh SMOLIMIOHA/IbHOE COCTOSIHUE JIPYTHX, YUUTHIBATE €T0

TIPY OCYIIeCTB/IEHWH KOMMYHHKALIUH, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEXUBAHMIO;

COYUA/MbHBIX HABbIKOB, BKITIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOMIEHWS C JPYTUMHU JIFOBMH,
3a00TUTHCS, TPOSIBIIATH UHTEPEC U pa3pellaTb KOH(IUKTHL

METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpeZiMeTHbIe pe3y/bTaThl OCBOEHUS yuebHOro mpeamMeTa «buosorusi» ekouaiom: 3HaUMMble
[yt (OpMHpOBaHUSI MHPOBO33peHUs] O0YyYarIIUXCs MeXAUCLUIUTUHApHbIEe  (MeXXIpeJMeTHbIe)
oOIIleHayUYHbIe TTOHSTHS, OTPaXKAIOII[He 1[e/IOCTHOCTh HayYHOM KapTHHBI MUPA U CIELUGUKY METO/OB
T03HAHUSI, UCTIO/Ib3yEMBIX B €CTECTBEHHBIX HayKax (BeLeCTBO, SHeprus, siBJieHue, MpoLiecc, CUCTeMa,
Hay4HbIM (aKT, TPUHIINII, TUIOTe3a, 3aKOHOMEePHOCTh, 3aKOH, TeOpHs, UCC/IeloBaHue, Halb/rofieHue,
u3MepeHue, SKCMepUMEeHT U [p.); VyHUBepcajbHble YyueOHble [elcTBUsi (TI03HaBaTesbHbIE,
KOMMYHHUKaTUBHbIe,  DETY/IATUBHBIE),  obecrieunBatoiyie  GopmupoBaHue  (GYHKIMOHATBHOMN
IPaMOTHOCTM ¥  COLIMAZbHOM  KOMIeTeHIIMM  OO0yYarlluXcs; CrOCOOHOCTh — 00yuaroIyxcs
WCTOJTb30BaTh OCBOEHHbIe MeXAWCLUIIIMHApHbIe, MUDPOBO33peHUeCKUe 3HaHWsS W yHUBepcasbHble
yueOHbIe [1eMCTBHS B TI03HaBaTe/IbHOW U COLIMAIbHOM MpaKTHKe.

Mertanpe/iMeTHbIe pe3y/bTaThbl OCBOEHHUSI TIPOTPaMMbI cpefiHero oOiero obpa3oBaHUs [O/KHBI
OTpa’karTh:



OBJ'I&,E[@HI/IE YHHBepCa/JIbHbBIMU yqe6HBIMI/I ITIO3HAaBATe/IbHbBIMU AEﬁCTBHHMHZ

1) 6azoeble n02uueckue oelicmeus:

CaMOCTOSITe/TbHO (hOPMY/IMPOBATh M aKTya/TM3UPOBaTh MPO0/ieMy, pacCMaTpPUBaTh €€ BCeCTOPOHHE;

WCTO/Tb30BaTh TIPU  OCBOEHWU 3HAHUM TMPUEMBI JIOTUUECKOTO MBIIIeHUs: (aHaiu3a, CHHTe3a,
CpaBHeHUs1, K/lacCUHUKaI[1, 0000IieHNsT), paCKPbIBAaTh CMBIC/T OMOIOTMUECKUX TOHSTHH (BBIJE/IATH
WX XapaKTepHble MPU3HaKW, yCTaHaBIUBaTh CBSI3W C IPYTUMU MOHSATUSIMK);

OTIpeJiesiATh e JIesiTe/TbHOCTH, 3a/laBasi MapaMeTpbl M KPUTEPUU WX [OCTH)KEeHHs, COOTHOCHUTHb
pe3y/ibTaThl [iesiTe/IbHOCTU C TIOCTaB/IeHHBIMU 1[eJISIMU;

WCTI0/Tb30BaTh OHOJIOrHUecKye MOHITHS /1l 00bsiCHeHUsI (DAKTOB U sIBJIEHUM >KUBOU MPUPO/IBI;

CTPOUTH JIOTUYEeCKHe pacCyXJeHus (MHAYKTUBHbIe, [AeJyKTHUBHbIe, TI0 aHAJOTWM), BBLISB/IATh
3aKOHOMEpPHOCTH W TIPOTHBOPEUMsI B pacCMaTpHBaeMbIX SIBJIEHHUSX, (DOPMY/IMPOBATh BBHIBOABI U
3aK/IFOUeHUS,;

NIPUMEHSITb CXeMHO-MO/Ie/TbHbIe CPe/ICTBA A1Jisl TIPe/ICTaB/IeHUsl CYIIeCTBeHHbIX CBs3el W OTHOILEHW B
M3yuaeMbIX OHOJIOTHUECKUX O0beKTaX, a TakKe MPOTHBOPEUMI pa3HOTO pO/ia, BBISBJIEHHBIX B
Pa3/IMYHBIX UHPOPMAI[MOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IJIaH pelieHus TpobjeMbl € YUYETOM aHa/M3a HWMERIUXCS MaTepualbHbIX U
HemaTepUasbHbIX PeCypCOB;

BHOCUTb KODPPEKTHBBLI B JleSITeTbHOCTb, OLIeHUBAaTb COOTBETCTBUE pe3y/bTAaTOB I[e/isiM, OL|eHUBATh
PUCKHU TIOCTIe/ICTBUM [1eSITeTbHOCTH;

KOOD/IMHUPOBATh U BBITIOJHATL PabOTy B YC/IOBUSX peabHOrO, BUPTYaTbHOTO U KOMOWHHUPOBAHHOTO
B3aMMO/IeMCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIIEHHE TTPU PelleHUH KU3HEHHBIX Mpobsiem;

2) 6azoeble uccaedosamenbckue 0elicmeust:

B/IaJIeTh HaBbIKaMM yueOHO-UCC/Ie/I0BaTeIbCKOW U TIPOEKTHOM /IeATe/TbHOCTH, HAaBbIKAMU Pa3peleHHs
npob/ieM; CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEJTbHOMY TIOMCKY METOZOB pelleHUs
MPAaKTUUYECKUX 3a/1ay, TPUMEHEHHIO Pa3/IMUHbIX METO/IOB TTO3HAHMSI;

WCIIO/Tb30BaTh Pa3/MuHbIe BU/BI AESITEebHOCTU TI0 TOJyUYeHHI0 HOBOTO 3HAHWs, €r0 UHTEepIIPeTal[uH,
npeoOpa30BaHUI0 W MPUMEHEHUIO B YUeOHBIX CUTYalUsX, B TOM UHCJ/Ie TIPH CO3/IaHUU yueOHBIX U
COLIMAJIbHBIX TTPOEKTOB;

(hopMUpOBaTh HAayUHBIM TUIT MBIILJIEHHUS, BIaIeTh HAYUHON TEPMUHOJIOTHEH, K/TFOUEBBIMU TIOHSITUIMU
1 MeTOJjaMH;

CTaBUThb U (hOPMY/IMPOBaTh COOCTBEHHBbIE 3a/laud B 0Opa30BaTe/IbHOU JEATeTbHOCTH M )KU3HEHHBIX
CUTYaLUsX;

BBISB/ISITh TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3M W aKTyaJM3WpOBAaTh 3a/lauy, BbIJBUraTh THUIIOTE3y eé
pellieHysl, HAXOJUTb apryMeHThI JI/Is 0Ka3aTe/lbCTBa CBOUX YTBEPXK/EHHM, 3a/laBaTh MapamMeTphbl U
KPUTEPUH PELIeHHS;

aHA/TU3UPOBaTh IIOJIyUeHHbIE B XO/Ie DEIeHHsl 3a[aud pe3y/bTaThl, KPUTHUECKH OLIEHWBATb HX
JIOCTOBEPHOCTb, POrHO3UPOBATh U3MEHEHUE B HOBBIX YC/IOBUSIX;

JlAaBaTh OLIEHKY HOBBIM CUTYalUsIM, OL|eHMUBATh TIPUOOPETEHHBIH OIIBIT;

OCYIIECTB/ISITh ~ [le/IeHaNpaB/eHHbld MOWCK TiepeHoca CpeACTB W CIOCOOOB — /IeHCTBUSI B
npodheCCUOHATBHYIO CPeay;

yYMeTh MePEHOCUTh 3HAHUS B IT03HABATeIbHYI0 U MIPAKTUUYECKYH0 00/1aCTH )KU3HEIeATeTbHOCTH;

yMeTb UHTETPUPOBaTh 3HaHUS U3 Pa3HbIX MPeJIMETHBIX 00/1acTel;

BBI[BUraTh HOBBIE W/IEM, TIpejJiaraTh OPUTMHA/IbHbIE TOAXOAbI W PEIIeHHs; CTaBUTh MPOOIeMbI U
3a7lauM, JOTYCKAOI[He albTePHATUBHBIE PEIeHNSs;

3) delicmeus no pabome ¢ uHgpopmayueli:

OPUEHTHPOBATLCSI B Pa3/IMUHBbIX WCTOUHMKAX HWH(MOpMaluu (TeKcTe yuyeOHOro TOCOOMs, Hay4HO-
TIOTTY/IIPHOM TUTepaType, OWOJOTMUECKUX C/0OBAapsIX U CIPABOYHMKAX, KOMITBIOTEPHBIX 0Oa3ax
JAHHBIX, B VIHTepHeTe), aHa/IM3UPOBaTh UH(POPMALIUIO PA3IMUHbIX BUIOB U (GOPM TPE/ICTaB/IEHNS],
KPUTUUYECKH OIIeHHBAaTh €€ I0CTOBEPHOCTb U HETTPOTHBOPEUHUBOCTD;



(hopMy/IMpOBaTh 3arpoChl ¥ MPUMEHSITh Pa3/MuHble METO/bl IPU TIOMCKe W 0TOOpe OMO/IOrMyecKoit
vHopMaLyy, HeoOXOAUMOM [1/isl BBIOIHEHUSs yueOHbIX 3a/iau;

npuodpeTarhb OMBIT  WCMOMb30BaHUSI  WH(OPMAaLMOHHO-KOMMYHUKATUBHBIX  TEeXHOJIOTUH,
COBEpILIEHCTBOBATh Ky/IbTYPYy aKTUBHOT'O UCII0/Ib30BAHUS Pa3/IMUHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITeJTEHO BBIOMPATh ONTUMa/bHYIO (OpMy TIpe/iCTaBaeHUs OWMOOrMYecKo WH(pOpMan
(cxembl, rpadyKy, JUarpaMMbl, TabIULIbI, PUCYHKU U JIp.);

WCII0/Tb30BaTh HAYUHBIN SI3bIK B KaueCcTBe Cpe/CTBA Mpu pabore c OGuomormueckoi mMH(OpMaiyei:
MPUMEHATb XUMHUUYecKue, (U3UUecKre M MaTreMaThyeckKue 3HakKd UM CHUMBOJbL, (OPMYJIbI,
abbpeBmnarypy, HOMEHK/IATypy, WCIIOAb30BaTh U Ipeo0pa30oBbIBaTh 3HAKOBO-CHMBOJIMUECKHE
CpeJiCTBa Har/siAHOCTH;

B/aZieTh HaBbIKAMHM PACIO3HaBaHUS W 3alIyThl MHGOpPMaLy, WH(GOPMALMOHHOM 0e30macHOCTH
JTMYHOCTH.

OBH&AEHI/IE YHHBEPCA/IbHBIMU KOMMYHUKATUBHBIMUA ,ELEI‘/JICTBI/ISIMI/I:

1) obweHue:

OCYLIeCTB/ISITh KOMMYHMKALIMM BO BCeX cdepax >XWU3HHW; aKTMBHO Y4yacTBOBaTb B /JUajiore WU
JMCKYCCHH TIO CYIIeCTBY 00Cy>XJaeMoli TeMbl (yMeHHe 3a/JaBaTh BOMPOCHI, BHICKA3bIBATh CYK/EHHUSI
OTHOCHTE/ILHO BBITIOJIHEHUS TIpeJijlaraeMoOM 3a/laud, YUYMThIBATb WHTEPEChl W COTJIACOBAHHOCTh
TIO3ULUH APYTUX YUYACTHUKOB ZIMAiora UK JAUCKYCCUH);

pacrio3HaBaTh HeBepOasbHble CpeZicTBAa OOIeHMs], TOHMMAaTh 3HAUe€HWE COLUA/JbHBIX 3HAKOB,
TIPE/ITIOCHI/IOK BO3HUKHOBEHUS] KOHQUIMKTHBIX CUTYal|Mi; YMeTb CMSrdyaTh KOHQUIMKTBI M BECTU
TIeperoBOpbI;

BJIaJIeTh Pa3/IMUHBIMU Criocobamu OOIIEeHNs U B3aUMO/IeMCTBUSI; TOHUMATh HaMepPEeHUs APYTUX JIFO/IeH,
MIPOSIB/IATh YBA)KUTE/ILHOE OTHOIIIEHWEe K COoOeceHUKY M B KOPPEKTHOU ¢dopme (GopMyIMpoBaTh
CBOU BO3DaKEHWUS;

Pa3BEPHYTO M JIOTUYHO W3/1araTh CBOIO TOUKY 3PEHUS C UCTIO/b30BaHUEM SI3bIKOBBIX CPE/ICTB;

2) coemecmHas 0esimenbHOCMb:

TIOHUMAaTb U WCIIO/b30BaTh TPEeUMYI[eCTBa KOMaHJHOW W WHAWBUAYATbHOM pabOThl TIPU pellieHud
Ouosiornuecko MpobsieMbl, 0OOCHOBBIBaTH HEOOXOJUMOCTb TPUMEHEHHsS TPYIOBLIX (HOpM
B3aMMO/I€NCTBYS TIPU PellleHrny yueOHOM 3a7aum;

BLIOMpAaTh TEMATUKy W METO/Ibl COBMECTHBIX JeMCTBHUM C YYETOM OOIIMX WHTEPECOB U
BO3MOYXHOCTEM KaXK/[OTO UjieHa KOJIJIeKTHBA;

TIPUHUMATh 1[e/I1 COBMECTHOM [iesiTe/lbHOCTU, OPraHW30BbIBaTh U KOOPAWUHUPOBAThH /IeHCTBUS M0 eé
JOCTV)KeHUIO: COCTAB/ISATh TJIAH ZIeMCTBUM, pacripefieisiTh POJIM C yUY8TOM MHEHWH y4aCTHUKOB,
00CyX/1aTh pe3y/IbTaTbl COBMECTHON PadOTHI;

OLIeHMBATh KauecTBO CBOEr0 BK/Ia/la M Ka)K[Or0 yuaCTHMKAa KOMaHbl B OOIIMIA pe3yabTaT II0
pa3paboTaHHBIM KPUTEPUSIM;

Tipe/ijilaraTh HOBbIE TIPOEKTHI, OLIEHUBATh W/IeW C TIO3ULIMM HOBU3HbBI, OPUTMHABHOCTH, MPAKTUUeCKOH
3HAaUMMOCTH;

OCYLI[eCTB/ISITh TIO3UTHBHOE CTpAaTerMueckoe TIOBeJileHWe B PAa3/WUHBIX CHUTyalUsiX, TPOSIBISTD
TBOPYECTBO U BOOOpa)keHue, ObITh MHUITMATUBHBIM.

OBH&AEHI/IE YHHUBEPCA/IBHBIMU PeryJIiTUBHbBIMU AEﬁCTBHHMHZ

1) camoopeanuzayusi:

WCTIO/Tb30BaTh OMOIOTMUeCKHe 3HAHUS [JIs BBISIBIEHUS TIPO0JIeM W UX peIlleHds B JKU3HEHHBIX U
yueOHBIX CUTYallUsX;

BLIOMpaTh Ha OCHOBe OMOJIOTHUYEeCKUX 3HAHHWH 1]e/IeBble M CMBIC/IOBbIE YCTAaHOBKH B CBOUX JIeWCTBUSIX U
MOCTYTKAaX M0 OTHOILIEHUIO K KUBOU MPUPOJie, CBOEMY 3/I0POBBIO 1 3/J0POBbIO OKPYXKAOIIIUX;

CaMOCTOSITeJTHO OCYIIeCTB/ISATh IM03HABATebHYIO [eSTeIbHOCTh, BBISB/SATh TPO0OJ/IEMBI, CTaBUTh M



¢dopmypoBaTh COOCTBEHHBIE 33Jjaull B 00pa30BaTe/IbHOM [|eSITeTbHOCTH 1 )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTaB/ATh IUIaH pelleHus] TMpobseMbl C YyU48TOM MMeEIOIUXCSl  Pecypcos,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPeTIOUTeHUH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacImpsTh paMK{ y4eOHOTO TpeZiMeTa Ha OCHOBe JIMYHBIX MPeJTIouTeHNH;

JlefilaTh OCO3HaHHBIN BbIOODP, apryMeHTUPOBaTh ero, OpaTb OTBETCTBEHHOCTD 3a pellieHue;

OL|eHMBaTb NIPUOOPETEHHBIN OTIBIT;

Croco6CcTBOBaTh (JOPMUPOBAHUIO U TIPOSIBJIEHUIO IIMPOKOW SpPYJULIMKA B Pa3HbIX 00/acTsX 3HaHWM,
TIOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYDHBIN YPOBEHB;

2) CAMOKOHMPO/b:

[laBaTh OLIEHKY HOBBIM CUTYyal|UsiM, BHOCUTb KOPPEKTUBBI B [1eITeIbHOCTh, OLIEHMBaTh COOTBETCTBUE
pe3y/bTaToB LiesIsIM;

B/a/leTb HaBblKaMM [103HaBaTe/JbHOM pequieKCMM KaK OCO3HaHWS COBepIlaeMbIX [JIeMCTBUM U
MBIC/IUTEe/IbHBIX MPOLIECCOB, UX Pe3y/bTaTOB U OCHOBaHWM; MCMO0/Ib30BaTh MPUEMBI pedieKCuu [Jijis
OLIEHKH CUTYallMH, BbIOOpa BEPHOTO pelleHMs;

yMeTb OLleHMBaTb PUCKU M CBOEBPEMEHHO MPUHUMATh PeLleHHs IT0 X CHUKEHUIO;

MIPUHMMAaTh MOTHBbI M @pI'YMEeHThbI APYTUX MPHY aHa/lv3e pe3y/bTaToB JlesTelbHOCTH;

3) npuHsimue cebs u Opyaux:
NPUHAMATD Ce0si, TOHMMast CBOM HeJOCTAaTKH U JOCTOMHCTBA;
TIPUHUMATh MOTHBBI M apI'yMEHTHhI IPYTHX TIPU aHa/li3e pe3y/ibTaToB JiesiTellbHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLINOKH;
pa3BUBaTh CIIOCOOHOCTH TTOHUMATh MUP C MO3ULIMU APYToro YesoBeKa.

INPEIMETHBIE PE3YJIBTATBI

[lpenmeTHble pe3y/ibTaTbl OCBOEHHSI cofep)KaHWs yuyeOHoro mipeamera «buonorus» Ha
yriay6/EHHOM YpPOBHE OPUeHTUPOBaHbI Ha obecrieyeHre MPo(UILHOrO 00yUYeHHs CTapileKIaCCHUKOB
6uonornu. OHM BK/IIOUAIOT: crierjuduueckre s OMONIOTMM HayuHble 3HAHUS, YMEHUS W CTIOCOOBI
JIeVCTBUI 110 OCBOEHWIO, WHTeprpeTalyy U Mpeobpa30oBaHUIO0 3HAHWM, BU/bI JeATelbHOCTH T10
TIOyUYeHUI0 HOBBIX 3HAaHWK W UX TIPUMEHEHWIO0 B Pa3/IMYHBIX YUeOHBIX, a TakKe B peabHbIX
JKU3HEHHBIX cuTyalusix. [IpeMeTHble pe3y/ibTaThl IIpe/iCTaB/AeHbI 110 FOJaM U3yUueHUsl.

10 K/ITACC

[IpesMeTHBIE pe3ysbTaThl OCBOEHHs yueOHOTo rpeaMeTa «BHomorusi» 10/DKHBI OTPaXKaTh:

1) cdopmHUpoBaHHOCTb 3HaHWNA O MeCTe U pojii OHOJOTMM B CUCTEMe eCTeCTBeHHBIX Hayk,
B (DOPMMPOBAHMYU eCTeCTBEHHO-HAyYHOH KapTUHbI MHpa, B MIO3HAHUM 3aKOHOB MPUPO/bI U PelleHrnr
npobsieM palMoHa/NbHOTO TPUPO/IOTIO/Ib30BaHUs; O BK/Iale POCCHUMCKUX U 3apyOeXXHbIX YUEHBIX
B pa3BUTHE OHOJIOTHM;

2) BajeHHe cHUCTeMOM OMONIOrMUeCKUX 3HaHWM, KOTOpas BK/IIOYaeT: OCHOBOIIOJIArarolue
Ovosiornueckue TEePMHHBI U MOHATHS (KW3Hb, KJe€TKa, OpraHu3M, MeTabo/u3M, TOMeoCTas,
camoperyJsilids, CaMOBOCIIpOM3Be/leHHe, Hac/ae[CTBEHHOCTb, W3MEHUYMBOCTb, DOCT U Pa3BUTHE);
Ouosnornueckue Teopun (kimetoudas Teopus T. IlIBanHa, M. IneiigeHa, P. Bupxosa;
XpPOMOCOMHasi Teopusi HaciaeAcTBeHHOCTU T. Moprana); yuenusi (H. V. BaBunoBa — o njeHTpax
MHOT000pasvsi Y MPOUCXOXK/EHUs] KyJbTYPHBIX DacTeHHH); 3aKOHbI (eJuHO0Opasvs MOTOMKOB
IepBOro IOKOJIeHUS, pacljellyIeHWs,, YACTOThI raMeT, He3aBUCUMOIo HaciezoBaHus I'. Menpens;
rOMOJIOTMYECKHUX PSA0B B Hac/ae[CTBeHHOM wu3MeHunBocTH H.U. BaBusioBa); INpHHLMIBI
(KOMIIJIEMEHTapHOCTH);

3) B/afieHHe OCHOBHBIMUA MeETO/aMM HAyuHOTO TI03HAHUS, WCIIO/b3yeMbIX B OMO/IOTMUYECKHX
WCCJIe/IOBaHUSX JKUBBIX 00bEKTOB (OMucaHue, u3MepeHue, Hab/roieHre, SKCIIepuMeHT);

4) yMeHHe BBbIIe/ISITh CYyLeCTBeHHble T[IPU3HAaKU: BHUPYCOB, KJETOK IIPOKApUOT U 3yKapHuoT;



OZHOK/IETOUYHBIX ¥ MHOTOK/JIETOYHBIX OpPraHWU3MOB, B TOM 4ucyie Oakrepuii, TpuOOB, paCTeHH,
JKUBOTHBIX U YeJiOBeKa; CTPOEeHHsI OPraHOB M CHCTeM OPraHOB pacCTeHWH, >KUBOTHBIX, Ue/IOBeKa;
TIPOLIECCOB KM3HEZEATeNbHOCTH, MPOTeKAIMX B OPraHM3MaX pacTeHWH, >XUBOTHBIX M Ue/IOBEKa;
Orosornyeckux mporeccoB: obMeHa BeljecTB (MeTabo0/M3M), TpeBpallleHUs] SHeprud, OpoykeHus,
aBTOTPO(HOTO U reTepoTPO(HOro TUMOB TUTaHUS, (DOTOCHHTE3a M XeMOCHMHTe3a, MUTO03a, Mei03a,
raMeToreHesa, smMOpuUoOreHesa, MOCTIMOPHOHANBHOTO Ppa3BUTHSI, Pa3MHOXKeHUsl, WHAWBUYaJIbHOTO
pa3BUTHS OpraHu3mMa (OHTOreHe3a), B3aMMOZEHCTBYS TeHOB, reTepo3Kca; UCKyCCTBEHHOT0 0TO0pa;

5) yMeHMe yCTaHaB/IMBaTh B3aMMOCBSI3U MeX/ly OPraHOWaMH KJIeTKU U UX PYHKLUSIMU, CTPOeHHeM
K/IeTOK pasHbIX TKaHeW M MX (YHKIWSMH; MeXXAy OpraHaMHM M CHCTeMaM{d OPraHOB Y PacTeHWH,
JKUBOTHBIX U yesioBeKa W UX (YHKLHUSIMH; MEXIY CUCTeMaMH OpPraHOB U UX (YHKLUSMHU, MEXIY
jTaramMyd oOMeHa BeIeCTB; STarlaMHi KJIeTOYHOTO L{MKJ/IA U )KU3HEeHHBIX LIMK/IOB OPraHU3MOB; 3TarlaMu
3MOPUOHA/ILHOTO Pa3BUTHSI; TEHOTUTIOM M )eHOTUTIOM, (DeHOTHUIIOM U (paKTopaMu cpe/ibl 0OWTaHusI;

6) yMeHue BBISB/IATh OTIAYNTE/TbHbIE TIPU3HAKHN )KUBBIX CHCTEM, B TOM UHC/Ie PaCTeHH, JKUBOTHBIX
U UesioBeKa;

7) yMeHHe WCIO/Ib30BaTh COOTBETCTBYIOIIME AapryMeHThI, OHOJIOTHUECKYI TEepPMHUHOJIOTHIO
Y CUMBOJIMKY [I/Is JOKa3aTebCTBA PO/ICTBA OPraHU3MOB Pa3HbIX CUCTeMaTUUeCKUX TPYIII;

8) ymeHue pemiath OWOSOTHYeCKWe 3a/laud; BBISB/SATH MPUYMHHO-CIECTBEHHBIE CBS3U MEXIY
uccielyeMbIMM  OMONIOTUYeCKUMH — TIPOLIeCCaMM U SIBJIEHWSIMH;  [le/laTh  BBIBOJIbI M TIPOTHO3bI
Ha OCHOBAHWH TIOTy4YeHHBIX pe3y/IbTaToB,;

9) yMeHHe BBITIOJHATH jabopaTOpHbIe U MpakThyeckre paboThbl, cob/rofaThipaBuia mpu pabore
C yueOHBIM U1 1ab0paTOPHBIM 000pYI0BaHUEM;

10) ymeHue BbIIBUTATh TUIIOTE3bI, IPOBEPSTH UX SKCIIEPUMEHTAbHBIMUA CPeiCTBaMH, (GOpPMYIUPYs
11eJTb MCCJIe/IOBAHUS, aHA/TM3UPOBATD MOTyUYeHHbIe Pe3yJIbTaThl U [le/1aTh BBIBO/IBI;

11) ymeHue yuacTBOBaThb B yueOHO-UcC/eloBaTe/IbCKOM paboTe 10 6uUO/OrMM, 35KOIOTUN
Y MeIML[IHe, TIPOBOAMMON Ha 0a3e LIKOJBHBIX HAy4YHBIX OOIIecTB, ¥ MyOJMYHO IIpeJCTaBIIsATh
TIO/TyYeHHbIe pe3y/IbTaThl Ha YUeHUUeCKUX KOH(pepeHIUsX;

12) ymeHue oOLjeHMBaTh 3TUYeCKHe acCTieKThl COBPEMEHHBIX HCC/eloBaHUM B obOmact OGuosoruu
Y MeJJULIUHBI (K/JIOHWPOBaHWe, MCKYCCTBEHHOEe OIUIO/IOTBODeHHe, HarlpaB/ieHHOe H3MeHeHHe reHoma
Y CO3/laHMe TPaHCTeHHbIX OPTaHU3MOB);

13) ymeHMe OCyILeCTBJISAITb OCO3HaHHBIA BbIOOp OyAyieit mpodeccruoHanbHON JAesTelIbHOCTH
B 0bsactu 6uonoruv, MeJULMHBI, OMOTeXHOIOTHH, BeTePUHAPUH, CeTIbCKOTO XO035HCTBA, MUIIEeBON
TIPOMBIIIJIEHHOCTH; YrayO/siTh MO3HaBaTe/bHbIM WHTEpeC, HarpaB/eHHbIM Ha OCO3HAHHBINA BbIOOP
COOTBETCTBYIOIed TpodeccHu U MpoJo/DKeHHe Onosornyeckoro o0Opa3oBaHUs B YUPeXKJEHUSX
cpeiHero npogeccroHaNbHOTO U BhICIIEro oOpa3oBaHusl.

11 K/ITACC

[IpesMeTHBIE pe3ysbTaThl OCBOEHHs yueOHOTo rpegMeTa «BHomorusi» 10/DKHBI OTPaXKaTh:

1) cdopmHpoBaHHOCTb 3HaHUNM O MeCTe U pojii OHOJOTMM B CUCTEMe eCTeCTBeHHBIX Hayk,
B (DOpMHMPOBAHMY COBPEMEHHOW eCTeCTBeHHO-HAYYHOM KapTUHbI MUPa, B TIO3HAHMM 3aKOHOB TIPHUPOZbI
Y pellleHuM 3KOJIOTUYeCKUX MpoOsieM uesioBeYecTBa, a TAaKKe B PellleHWH BOIPOCOB PallMOHAIbHOTO
TIPUPO/IOTIONB30BaHMs; U B (JOPMUPOBAHMM LIEHHOCTHOTO OTHOIIEHWs K TIpUpoje, O0OIecTBy,
Ye/IOBEKY; O BKJIaZie POCCUMCKUX U 3apYOeXKHBIX YUEHBIX-OMOIOrOB B pa3BUTHe OMO/IOTHUH;

2) yMeHHe BJaJIeTh CUCTeMOW OWO/IOTUUECKUX 3HaHWM, KOTOpas BK/IFOYAeT OrpejeieHust
Y TIOHUMaHue CYIIHOCTA OCHOBOIIOJIATaloluX OWONOTHYeCKUX TePMHUHOB U MOHSATUN  (BUZ,
JKocHcTeMa, 6rocdepa); bronoruueckre Teopun (IBoOLMOHHAs Teopusi U. /lapBuHA, CHHTeTHUeCKast
Teopusi sBomoLMK); ydeHusi (A. H. CeBeproBa— o0 OyTsIX U HarpaB/leHUsIX 3SBojtoLuu, B. U.
BepHazckoro — o 6uocdepe); 3akoHbl (reHeTHueckoro paBHoBecusi [Dx. Xapau u B. BaiiHOepra;
3apogpiiieBoro cxogctBa K. M. Bapa); npaBuia (Munumyma FO. JInburxa, 3Komoruueckoi mipaMu/ibl
3HEprum); TUnoTe3sbl (rurnote3a «mupa PHK» Y. 'unbepra);

3) yMeHHe BJia/ieTh OCHOBHBIMM MeTO/|JaMM HayuHOTO 103HaHUsl, UCTIOb3yeMbIMU B OHMOIOTMUeCKUX
MCC/IeJOBaHUSIX JKMBBIX 0OBEKTOB M 9KOCHCTeM (OIMcaHue, u3MepeHre, HabmojeHre, SKCIepuMeHT);
criocobaMy BbISIB/IEHUSI U OLIEHKH aHTPOTIOTeHHbIX M3MeHeHHH B TIPUPO/Ie;



4) yMeHHe BbIIeATh CyIIleCTBEHHbIe MPHU3HAKU: BU/IOB, OHMOTeolleH030B, KOCHCTeM U Omocdeps;
CTaOW/M3UPYIOILETO, MABWKYIIETO U Pa3phIBAIOILET0 €CTeCTBEHHOrO O0TOOpa; asyionaTpudeckoro
Y CUMIIaTPUYeCKoro BHU000pa30BaHus; BAWSHUS ABWKYIIMX CUI  3BOMIOLMH Ha TeHO(OH/
TIOMYJISILMY;  TIPUCTIOCOO/IEHHOCTH OPraHU3MOB K Ccpefie  OOMTaHWs, 4YepeJoBaHUsl HarpaB/eHUH
IBOJTIOLIMH; KPYTOBOPOTA BEILleCTB U IMOTOKA SHEPTUH B SKOCHUCTEMaAX;

5) yMeHHe YCTaHaB/MBAaTh B3aUMOCBSI3M MeX/y IPOLIECCAMU 3BOJIIOLUM; JBWKYILIMMH CHIaMH
AHTpPOTIOTeHe3a; KOMIIOHEHTaMH Pa3/InUHbIX IKOCHUCTEM U TIPUCIIOCOOIeHUsIMYA K HUIM OPraHH3MOB;

6) yMeHHe BBISB/IATH OTJMUUTE/bHbIE TIPU3HAKU JKMBBIX CHUCTEM; TPUCIIOCOOIEHHOCTh BUOB
K cpefie oOuTaHWs; aOHMOTHUECKUX U OMOTHUECKUX KOMIIOHEHTOB SKOCHCTEM; B3aMMOCBsI3eH
OpraHM3MOB B COOOII[eCTBAX; aHTPOTIOT€HHbIX U3MEeHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH;

7) yMeHHe WCIO/b30BaTh COOTBETCTBYIOIIME AapryMeHThI, OHOJIOTHUECKYI TEepPMHUHOJIOTHIO
Y CUMBOJIUKY [JI1  ZIOKa3aTelbCTBa pOJCTBA OPraHM3MOB pasHbIX CHUCTEMaTUYeCKUX TPYIII;
B3aMMOCBSI3M OPraHU3MOB W CpeAibl OOWTAaHWs; eJUHCTBA 4Yel0BeUeCKMX pac; HeoOXOAMMOCTH
COXpaHeHUsi MHOroo0Opa3usi BH/OB U SKOCUCTEM KaK YCJIOBUS COCYILECTBOBAHHUSI TIPUPOZbI
Y Ue/ioBeYeCTBa;

8) ymeHue pemiath OWMOOTMYECKHE 3a/laud; BBISB/STH MPUYUHHO-C/IECTBEHHBIE CBSI3U MEXIY
uCCeyeMbIMA  OHMOJIOTUYeCKUMM — TIPOLIeCCaMH U SIB/IEHUSIMM;  fleflaTh  BBIBOZABI ¥ IPOTHO3bI
Ha OCHOBAHWM TIOTyYe€HHBIX Pe3y/IbTaToB;

9) yMmeHHe BBITIOJHSATH jab0OpaTOpHbIE U MpaKTUUYeckre paboThbl, cob/roaThpaBuia mpu pabore
¢ yue6HBIM U 1abopaTOpHBIM 060pyI0BaHKEM;

10) ymeHre BBIJBUraTh THIIOTE3bI, POBEPSTh UX IKCIIEPUMEHTATLHBIMH CPe/ICTBAMH, (OPMYTUPYS
11eJTb UCCJIe/IOBAHUS, aHA/TM3UPOBATD TOTyYeHHbIe Pe3yJIbTaThl U [1e/1aTh BbIBO/IbI;

11) ymeHue yuacTBOBaThb B yueOHO-MCC/Ie[OBaTeIbCKOM paboTe 10 OWOMOTHUH, SKOJIOTHH
Y MeIML[HEe, TIPOBOJAMMON Ha 0a3e LIKOJBHBIX HAy4YHBIX OOIIEeCTB, W MyOJMYHO TIIPeJCTaBJIsATh
TIO/TyYeHHbIe Pe3y/IbTaThl Ha yUeHNYeCKUX KOH(epeHIUsIX;

12) ymeHue OlLleHMBaTh THUTIOTE3bl U TEOPUU O MPOUCXOXKEHUU KU3HH, UelOBeKa U UesI0BeUeCKHX
pac; o MpUUMHAX, TOC/IeICTBUSIX 1 Criocobax mpeioTBpaltieHust rinobanbHbIX M3MeHeHNH B brocdepe;

13) ymMeHMe OCYILECTBISATh OCO3HAHHBIA BbIOOp Oyayied mpodeccuoHaNbHOW [1eSTebHOCTH
B 00s1acT OMOJIOTMM, SKOJIOTHH, TIPUPO/OIO/B30BaHUS, MeJULIMHBI, OMOTEeXHOJOTUH, TICHXOJIOTHH,
BeTePUHApUH, CebCKOTO XO35WCTBA, MHUINEBOW TPOMBIIUIEHHOCTH; YIAyO/sTh MO3HaBaTe/TbHbIMN
WHTEpeC, HarpaB/IeHHbI Ha OCO3HAHHBIA BBIOOD COOTBETCTBYHOIEH TMpOoheccrd | MPO0/DKeHHe
Ouonornyeckoro 00pa30BaHMs B YUPEXAEHHWSX CPeAHEro TpPo(ecCUOHaNIbHOTO U BBICIIETO
obpa3oBaHUsI.

COJEPXAHUE YYEBHOTI'O ITPEJMETA «bNOJIOI'IS1»

10 KJTACC
102 4, 13 HUX 1 U — pe3epBHOe BpeMs

Tema 1. buosorus kak Hayka (1 u)

CoBpemMeHHasi OWONOTUS — KOMILIEKCHass Hayka.  KpaTkas WCTOpUS pa3BUTHSI OHOJIOTHH.
Buonoruueckre Hayku U u3ydaeMble UMY poOsieMbl. @yHjaMeHTa/lbHbIe, TIPUK/IaZHble U TIOUCKOBbIE
Hay4Hble UCC/IeZIOBaHUsS B OMOJIOTHH.

3HaueHue OWoO/OTMM B ()OPMHUPOBAHMM COBPEMEHHON eCcTeCTBeHHO-HAyUHOW KapTHHBI MUpa.
[Mpodeccuu, cBsizaHHbIe ¢ Ouonorveil. 3HaueHHe OMOJIOTMM B TIPAKTUYECKOW JeATe/TbHOCTH ue/loBeKa:
Me/IMLIMHE, Ce/TbCKOM XO3SIMCTBE, MIPOMBIIJIEHHOCTH, OXPaHe MPUPO/bL.

JleMOHCTpanuu

[optpetel: Apucrotenb, Teodpact, K. Jlunueir, XK. b. Jlamapk, Y. [apBuH, Y. I'apBeii, T
Menpens, B. U. Bepuagckuii, U. I1. I1aBnos, M. . MeunukoB, H. 1. BaBuios, H. B. Tumodees-
Pecosckuii, k. YorcoH, ®@. Kpuk, . K. benses.

Tabawviiel v cxembl: «CBsI3b OMOJIOTHH C APYTUMH HayKamu», «CrucTeMa OMO/IOTHUYeCKUX HayK».



Tema 2. JKuBble cuCTeMbl U UX U3yudeHue (2 u)

JKuBble cucTeMbl Kak TmipeaMeT wu3ydyeHHs: Ouosornu. CBOMCTBA JKMBBIX CHCTEM: €IWHCTBO
XMMHUUECKOTO COCTaBa, [JWCKPETHOCTb W LIeJIOCTHOCTb, C0XKHOCTb M YIOPS[JOU€HHOCTb CTPYKTYPHI,
OTKPBITOCTb, CaMOOpraHW3allysi, CaMOBOCIIPDOM3BeJleHHe, pa3[pa)KUMOCTb, W3MEHUYMBOCTb, POCT
Yl pa3BuUTHe.

YPpoBHU OpraHu3aly >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, K/IETOYHbIM, TKaHEeBbIM, OpraHU3MeHHbIH,
TIOMY/ISIL{UOHHO-BUIOBOM,  9KOCHUCTeMHBIM  (OuoreorieHoTHueckuii), Ouocdepnbiii.  ITIporecchl,
MIPOUCXOJAIIME B )KMBBIX crcTeMax. OCHOBHbIE TPU3HAKU KUBOT0. JKU3Hb Kak (popMa CyleCTBOBaHMUS
MaTepud. Hayku, n3yyarolye >KUBble CUCTEMbI Ha pa3HbIX YPOBHSIX OpraHu3al{yu.

N3yueHue >KUBBIX cuUCTeM. Metoapl Ouosornueckoii Hayku. HabGmrozgeHue, wu3MepeHue,
9KCIePUMEHT, CUCTeMaTu3alus, MetaaHanus. [loHATHe O 3aBUCMMOU M He3aBHUCUMOW MepeMeHHOM.
ITnanupoBanue 3skcrepuMeHTta. [loctaHoBKa W mpoBepka rurnorte3. HysneBas runoresa. Ilonsartue
BbIOOpKM U eé gJocToBepHOCTh. Pa3bpoc B Ouonornyeckux pAaHHbIX. OlLleHKa [JOCTOBEPHOCTU
TIOJIyUeHHBbIX  pe3y/nbTaToB. [IpUuMHBI  WCKa)KeHUs pe3y/IbTaTOB  3KcIepuMeHTa. [loHsTHe
CTaTUCTUYeCKOro TecTa.

Tabnuipl 1 cxeMbl: «OCHOBHBIE TIPU3HAKHU >KU3HW», «BHOIOrHUeckre cucTeMbl», « CBOMCTBA XKUBOU
MaTepuu», «YDOBHU OpraHu3alid >KUBOU TMpPUpOJbl», «CTpoeHWe >KUBOTHOW KIeTKW», «TkKaHu
JKUBOTHBIX», «CHCTeMbI OPraHOB YesI0BeuecKoro opraHusMma», «buoreoiieHo3», «bruocgepa», «MeTopl
V3yUeHUsl JKUBOW TIPUPOJbBI».

Ob6opyzoBaHye: mabopatopHoe 00OpyZOBaHMe [Jisi TIPOBe/leHWsT HAOJIOZeHu, W3MepeHuid,
5KCIIePUMEHTOB.

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

[IpakTuueckassi paboTa «Vcrosb30BaHWe pa3/MYHbIX METO/OB TPU W3YYEHHUH >KHUBBIX
CuUCTemM».

Tema 3. buonorus KieTku (2 u)

KneTka — CTPYKTYPHO-(QYHKI[MOHA/IbHAs e[IMHKULIA )KUBOTO. VICTOpusi OTKPBITUS KeTKU. PaboTs P.
I'yvka, A. JleBenryka. Knerounas teopusi (T. IlIBann, M. llneiizen, P. Bupxos). OcHOBHbIe
TI0JI0’KEeHHSI COBPEMEHHOU KJIeTOUHOU TeOpHUH.

MeToapl MOJIEKY/ISIPHOM M KJIETOUHOM OMOJIOTHMU: MUKPOCKOIHUS, XpoMaTorpadusi, snekrpodopes,
MeTOJ|, MeueHbIX aTOMOB, AU(QepeHLManbHOe LIeHTPU(PYrUpOBaHue, KyJIbTHBUPOBAHUE KIIETOK.
N3yueHue ¢ukcuposaHHblX KaemoK. ONeKTPOHHasi MUKpockonus. KoHgokaabHas MUKpOCKonus.
BumasbHoe (npudicusHeHHOe) U3yyeHue K1emok.™!

JleMOHCTpanuu

IlopTpeTsl: P. I'yk, A. JleBeHryk, T. IIBaHH, M. [IneizeH,

P. Bupxos, K. M. bap.

Tabnuiiel ¥ cxembl: «CBETOBOM MMKDPOCKOI», «JDJIeKTPOHHBIA MUKDPOCKOI», «VcTopusi pa3BUTUS
MeTO/|0B MUKPOCKOIIUM».

OG6opyzoBaHMe:  CBETOBOM  MMKDOCKOI;  MMKpOTperiapaTbl  pacTUTENbHBIX,  >KMBOTHBIX
1 OaKTepHanbHBIX K/IETOK.

JIaGopaTopHble H MpaKTHYeCKHe padoThI

[IpakTuueckass pabora«l3yueHne MeTOOB KIeTOYHOM Owuosioruy (Xpomarorpadwus,
snekTpodopes, AuddepeHLanbHoe LeHTpudyrrposanue, [TLP)».

Tema 4. XuMnueckas opraHusanus kjaeTku (10 u)

XVMMHYeCKMi COCTaB K/IeTKU. Makpo-, MUKpPO- U yJIbTpaMHUKpO3/jeMeHThl. Bozma u eé posb Kak
pacTBOpUTeJIs, peareHTa, ydaCTHe B CTPYKTYPUPOBAaHWU KJ/IETKM, TeIulopery/siuuu. MuHepanbHble
BellleCcTBa KJIeTKH, UX Ouosioruueckasi posib. Posib KAaTUOHOB Y aHMOHOB B KJIETKe.

Opranuueckue BellecTBa KieTKA. buonornueckue nonvMepsl. benku. AMMHOKHCIOTHBIA COCTaB
6enkoB. CTpyKTyphl 0enkoBoil MoneKynbl. I[lepBuuHasi CTpykTypa Oesika, TeNTHAHAas CBs3b.

1 * CopepkaHue TIPOrpaMMel, BbIZ€TIEHHOE KYPCHBOM, He BXOJUT B TIPOBEPKY ['0CyiapcTBeHHOM UTOTOBOM aTTectaru ([AA).



BropuyHasi, TpeTHuHasi, YeTBepTHUHAst CTPYKTYphL. [leHatypanusi. CorictBa 6enkoB. Knaccudukariys
6enkoB. bruosoruueckue QyHKIUM 0enKOB. [IpUOHBL.

YrneBogpl. MoHOcCaxapuipl, AWCaxapubl, OJMrOoCaxapyfbl U mosmucaxapugpl. OOmui  1iaH
CTpOeHUs U (PU3UKO-XMMHUUeCKUe CBOMCTBA YI/1eBOZ0B. brionornueckre (yHKIMU YI1€BO/OB.

Jlurmgel.  TuppodwmsHO-rHAPOGOOHEIe cBoWcTBa. Knaccudwkanms aumuzioB. Tpuriamiepuzbl,
¢dochonunuab, BOCKM, cTepouibl. buonornueckue ¢yHkimu JsunugoB.  OOmue  cBoicCTBa
Oronornyeckux MeMOpaH — TeKyuecThb, CIOCOOHOCTb K CaMO3aMbIKAHHIO, TTOJTYTIPOHHLIAeMOCTb.

Hyxneunosele kuciotel. [JHK 1 PHK. Ctpoenue HykienHoBbIX KuciaoT. Hykneorngbl. IlpuHimn
KomriemMeHTapHocTd.  [lpaBuno  UYapragda.  Crpykrypa [JHK —  faBoliHas  crnMpare.
MecrtonaxoxaeHue u 6uonorndyeckue ¢pyukuyu JHK. Buast PHK. ®yukiuu PHK B kiieTke.

Crpoenue monekynbl AT®. Makpospruueckre cBs3u B MoJieKysie AT®. Buonornueckue GyHKLMA
AT®. BoccraHoB/eHHble TEePeHOCUMKU, MX (YHKLUU B KeTke. /[pyeue Hykaeo3uompugocpambl
(HT®). CexBenupoanure [JHK. Memoob! 2eHOMUKU, MpaHCKpUNMoMUuKuU, NpOmMeoMUKU.

CrpyktypHass  Ouosorusi:  Ouoxumuueckue U OModu3MyecKre  HCC/Ie[OBAaHUS  COCTaBa
¥ TIPOCTPAHCTBEHHOM CTPYKTYpPbI OuomMosekyn. ModeaupogaHue cmpykmypbl u ¢pyHKYuti 6uomonekyn
u ux Komnaekcos. KomnbiomepHblil 0usaiiH u op2aHuueckuli cuHme3 GUOMO/MEKYN U UX HeNnpuUpPOOHbIX
aHa/N10208.

JeMoHCTpanuu

Lloprpetsl: JI. ITonuur, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paukimun, ®. Csurep, C.
IIpy3unep.

[luarpammel: «PacripefiesleHe XMMHYeCKMX 371eMEHTOB B HeXXMBOW Ipupoge», «PacrpezeneHue
XUMHUUECKUX 3/IEMEHTOB B JKMBOM MPUPOJE».

Tabmuiier u cxemel: «[leproguueckass TabmUIla XUMHUUECKUX 371eMEHTOB», «CTpOeHre MOJIeKY/IbI
BO/IbI», «BelllecTBa B cocTaBe opraHu3moB», «CTpoeHue MoJieKy/bl benka», « CTpyKTypbl OenKoBoi
MOneKy/bl», «CTpoeHue MOJIeKyJs YriaeBOJOoB», «CTpoeHHWe MOJEKy/1 JUMUA0B», «HyKnenHoBbie
KUCI0TBD», «CTpoeHue MoseKyabl ATO».

OO6opy/0BaHKe: XUMUYeCKasi TIocyza 1 0bopyZoBaHue.

JIaGopaTopHble H MpaKTUYeCKHe padoThI:

1. JlTabopaTtopHas paboTa«O6HapykeHHe Oe/TKOB C TIOMOIIIBI0 KaueCTBEHHBIX PeaKIIUii».

2. JlabopaTtopHas paboTa«lccnenoBaHie HyKI€MHOBBIX KUC/IOT, BblZieJIEHHBIX W3 KJIETOK
Pas/IUYHBIX OPraHKU3MOB».

Tema 5. CTpoeHue u pyHKIUH K1eTKH (8 u)

Tumbl  K7eToK:  3yKapuoTUueckass M npokapuotuueckas.  CTpyKTypHO-(YHKLIMOHa/bHbIE
o0Opa3oBaHUsI K/TeTKHU.

CTpoeHHne TpOKapUOTHUeCKOW KieTKW. KietouHast creHka Oakrepuii u apxeil. OcobGeHHOCTH
CTPOEeHUs reTepoTPO(PHON U aBTOTPO(HON MPOKAPUOTHUUECKUX K/IeTOK. MeCcTo M poJjib MPOKapuoT
B OMOIIeHO3aX.

Crpoenre ¥ (yHKUMOHMpDOBaHWe  JyKapUOTHYecKoW  KieTkd. [lna3mMaTthyeckass —MemOpaHa
(ra3manemma). CTpyKTypa Iuia3MaThueckod MeMOpaHbl. TpaHCIOpT BelecTB yepe3 T/1a3MaTHUeCcKyto
MeMOpaHy: TlaccuBHbIN (Auddy3usi, obneruéHHas auddysus), akTUBHBIN (TIePBUUHBIA U BTOPUUHbBIN
aKTUBHBIA TpaHcropT). [lomymponuijaemMocts MeMOpaHbl. PaboTa HaTpmii-KaiMeBOro —Hacoca.
OHZIOLMTO3: TMHOLMUTO3, (harouyTo3. JK30UMTo3. KiietouHasi cteHka. CTpyKTypa M YHKLIMM KJI€TOUHOM
CTeHKH pacTeHWH, TPUOOB.

Huroriasma.  Lurto3onb.  Lutockener.  [IBwkeHue  uuTOriasmbl.  OpraHouzbl  KJIETKH.
OpHOoMeMOpaHHBIe OpPraHOW/BI KJIETKHW: 3H7orIa3Matudeckas cetb (OIIC), ammapat I'osbmkwy,
JIM30COMBI, UX CTPOeHHe U PyHKLMHK. B3auMocBs3b 0fHOMeMOpaHHBIX OpraHoW/0B KiieTKu. CTpoeHre
TPaHy/ISIPHOTO peTHKy/ayMa. MexaHu3m HanpaeneHusi 6enkos 6 SIIC. CuHTe3 pacTBOPUMBIX OeKOB.
CuHTe3 K/IeTOYHbIX MeMOpaH. ['magkuii (arpaHy/isipHbIN) —3SHAOTUIA3MaTUYECKUM  PEeTHUKYJIyM.
CekpetopHast ¢yHKUus armapata [omemku. Moougukayuss 6enkoe 6 annapame ['oab0icu.
Copmupoeka 6enkoe 6 annapame I['oabOdtcu. TpaHCTIOPT Bell|eCTB B KjieTKe. BaKyonu pacTUTe/NbHBIX
kseTok. Kierounseii cok. Typrop.



[TosryaBTOHOMHBIE OPTraHOM/bI KJIETKHA: MUTOXOHAPHH, TIacTUABL. [IpoucxodcoeHue MumoxoHoputl
u naacmuo. CumbuoeeHnes (K. C. Mepesickosckull, /1. Mapeyauc). CTpoeHue v PyHKIIMA MUTOXOHAPHI
u 1iactyy. [lepBuuHble, BTOPUYHbIE U C/IOXKHbIE TUIACTHZBI (DOTOCMHTE3UPYIOLIUX 3YKapHOT.
X0por/1acTbl, XpOMOMJIACTHI, JIEUKOIIACThI BBICIIMX PAaCTeHUH.

HemembOpanHble opraHonzbl kneTku CTpoeHue W (YHKLUM HeMeMOPaHHBIX OPTaHOW/IOB KI/IETKH.
Pubocomel. TIpomesicymouHble ¢uramenmbl. MuKpodunaMeHTbl. AKMUHOBble MUKpPOUAAMEHMDbI.
MpbieuHble KJeTKA. AKMUHO8ble KOMNOHEHMbl HeMblweuHbIX Kaemok. MukpoTpybouku. KieTouHslit
1eHTp. CTpoeHue U [IB)KeHHe >XTYTUKOB U pecHUuUeK. MUKpOTpyOOuKy LuTOIUIa3Mbl. LleHTproJb.
Benku, accoyuupogaHHble ¢ MukpourameHmamu u mukpompyboukamu. MomopHble beaxu.

SAnpo. O6osiouka siipa, XpOMaTHUH, Kapuoria3Mma, sPBILKA, UX CTpoeHue W QyHKIMU. SpepHbIi
OenkoBblli MaTpukc. IIpocTpaHCTBEHHOE PpacrioyioKeHWe XpoMOCOM B WHTepdasHOM  sfpe.
DyxpomMamuH u 2emepoxpomamuH. benku XpomaThHa — TUCTOHBI. J[uHamuka sidepHoll 06040UKU
8 mMumoz3e.f10epHblli mpaHcnopm.

Knetounsle BkatoueHus. CpaBHWTE/NbHas XapaKTePUCTHKA KIJIETOK SYKapuOT (pacTUTe/bHOM,
JKUBOTHOM, TPUOHOM).

JleMoHCTpanuu

IMoprpertsr: K. C. Mepexkosckuw, JI. Maprymmc.

Tabnuiel v cxembl: «CTpoeHHe 3yKapUOTHUeCKOW KieTKu», «CTpoeHHe >XMBOTHOW KIIeTKW»,
«CTpoeHHe  pacTUTe/NIbHOM  K/eTKW», «CTpoeHMe  MUTOXOHJApUW», «fnpo»,  «CTpoeHue
MIPOKAPUOTHUYECKOU KJIeTKW».

OO6opy/ioBaHKe: CBETOBOM MHKPOCKOI; MHKPOIIpernapaThl pPacTUTeNbHBIX, >KUBOTHBIX KJIETOK;
MUKpOTperiapaThbl 6akTepraabHbIX K/IETOK.

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

1.JTabopaTtopHas paboTa«/3yueHre CTPOEHUS KI€TOK Pa3/IMYHbIX OPTaHHU3MOBY.

2.TlpakTtuueckas paboTa«l/3yueHre CBOWCTB KJIeTOUHOW MeMOpPaHbI».

3. JlabopaTtopHas paborta«/ccnesoBanue miasMorv3a M [ierna3sMosiusa B PaCTUTE/bHbBIX
KJIeTKax».

4.Mlpaktuueckas paboTa«l3yueHre JBIKeHUS LIUTOTI/IA3Mbl B PAaCTUTE/IbHBIX KIeTKax».

Tema 6. OOMeH BelleCTB M MpeBpallieHne YJHeprun B Kiaetke (9 u)

AccumMuisITivS. - ¥ JUCCUMWISILIASL —  [[Bé  CTOPOHBI Merabosmama. Tumbl oOMeHa BeIecTs:
aBTOTPOGHBINA U reTepoTpPOdHbIN. YdacTHe KUCIOpPOAa B 0OMeHHBIX TipolieccaXx. JHepreTuyeckoe
obecrieuenrie kyeTku: TipeBpamjeHne AT® B oOMeHHbIX mporjeccax. PepMeHTaTHBHBIN XapaKTep
peaklui KieTouyHoro mertabonus3ma. depMeHThI, WX CTPOEHUe, CBOWCTBA W MeXaHH3M JIeHCTBUS.
KodepmenTtsl. OTyiumsi pepMeHTOB OT HEOPraHWYeCKUX KaTaan3aTopoB. beyku-akTHBaTops! U Oenku-
WMHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTU (hePMEHTATUBHBIX peaKL[|il OT pa3MuyHbIX (JaKTOPOB.

[TepBUYHBIN CHHTE3 OpraHUUeCKUX BelecTB B KieTKe. POTOCHHTe3. AHOKCUEHHbIU U OKCU2EHHBbIU
¢omocuxmes y bakmeputi. Ceemocobuparowjue nuzmeHmsbl U NU2ZMeHmMbl peakyuoHHo20 yeHmpa. Ponb
XJIOpOIJIaCTOB B Tmponecce ¢ortocuHTe3a. CBeToBasg M TeMHOBasi (asbl. Pomoodbixavue, Cs.,
Cy. 1 CAM-munbt pomocunmesa. IIpofyKTUBHOCTb (poTOCHHTe3a. BusHue pa3nuuHbIX (aKTOPOB Ha
CKOpOCTh (pOTOCHHTe3a. 3HaueHre (POTOCHHTe3a.

XemocuHTe3. Pa3HooOpa3uve OpraHM3MOB-XeMOCHMHTETHKOB: HUTpUDULMpYOIUe OakTepuu,
kene3o00akTepuu, cepobakTepu, BOZOPOJHbIE OaKTepru. 3HaUeHHe XeMOCHHTe3a.

Amna3pobHble opranu3mbl. Bussl 6poskenusi. [IpoayKThl Op0o’KeHUsI U UX UCII0/Tb30BaHKe YesIOBEKOM.
AnHaspobHbIe MUKPOOPTraHU3MbI KaK 00beKThI OMOTeXHOJIOTUN U BO30yquTenu 6osie3Hel.

A3poOHbIe OpraHM3Mbl. JTalbl SHepreTuueckoro odmeHa. IloaroroBuTenbHbIN Tar. ['Mukommus —
OecKHCI0pO/IHOe paciieryieHre TTFOKO3bI.

Buonornueckoe OKWC/IeHWe, WM KIeTOUHOe JbixaHWe. Pojb MWUTOXOHZAPWM B IMporjeccax
buonoruueckoro okucsieHust. Liykmueckre peakimu. OxucnuTensbHoe (ocdoprumipoBanue. DHepaust
membpaHHo2o epadueHma npomoHos. CuHte3 AT®: paboma npomonHol ATP-cuHmasbl.
[TpenmymiectBa  a’pobHOro TmyTH oOMeHa BeljecTB Tiepel; aHa’poOHBIM.  OddHeKTUBHOCTH
SHepreTUYecKoro ooMeHa.
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JleMOHCTpanuu

Hoptpetel: k. Tlpuctiu, K. A. TumwupsizeB, C. H. Bunorpazackuii, B. A. OHrembrapar,
I1. Mutyesnn, I'. A. 3aBap3uH.

Tabsuilel 1 cxembl: «DOTOCUHTE3», «DHEpreTuueckuii ooMeH», «buocuHTe3 Geska», «CTpoeHue
(hepmeHTa», «XeMOCHUHTE3».

O6opyzoBaHMe: CBETOBOM MMKDPOCKOI; 000pyZOBaHWe [Jisi TIPUTOTOBJIEHUS] TMOCTOSIHHBIX
Y BPeMeHHbIX MUKPOIIpernaparos.

JIaGopaTopHble H MpaKTHYeCKHe padoThI

1. labopaTtopHass paboTa «l/3yueHWe KaTaJUTUUECKOW aKTUBHOCTH (GepMeHTOB (Ha
TpYMepe amMusiasbl UM KaTaiasbl)».

2. JlabopaTtopHass paborta «/3yueHue epMEHTAaTUBHOTO pACIIelyieHuss TepPOKCH/Ia
BO/IOPO/ia B PaCTUTE/IbHBIX U JKUBOTHBIX K/IeTKaX».

3. TabopaTtopHas paboTa «CpaBHeHHe MPOIeCCOB (OTOCHHTE3a U XEMOCUHTE3a».

4. labopatopHas pab6oTa «CpaBHeHHe MPOLIECCOB OPOXKEHUS U [bIXaHUSI».

Tema 7. HacneacTBeHHasi uHGopManus U peasiu3anus eé B kietke (9 u)

Peakujuy MaTpu4HOro cuHresa. IIpvHIMII KOMIUIEMEHTApHOCTH B PeakLUsiX MaTpPUYHOIO CHHTe3a.
Peanuszanms Hac/eACTBeHHOM MHQpoOpMaluu. ['eHeTWueCcKWi KO, ero CBOMCTBA. TpaHCKpHUIILUS —
MaTpruHbld cuHTe3 PHK. TIpyHIMNBEI TPaHCKPUIILMU: KOMIUIEMEHTAapHOCTb, aHTHIapasule/bHOCTh,
acummeTpuuHocTb. Co3pesaHue mampuuHblx PHK 6 sykapuomuueckoli knemke. Hekooupyrowjue
PHK.

TpaHcsisaust U eé 3Tarnbl. Yuactye TpaHcropTHbix PHK B 6uocrHTe3e Gesika. Y cnoBusi GMOCHHTe3a
6enka. KogupoBanue amuHOKHC/IOT. Posis pubocom B 6uocrHTe3e Genka.

CospemeHHble npedcmasneHuss 0 cmpoeHuu 2eHos. OpraHusalysi FeHoMa y NpOKapuoT Y 3YKapHoT.
Perynsimysi akKTMBHOCTH TeHOB Y MpokapuoT. [wumortesa omepona (P. J>Kako6, K. Mawno).
MonekynspHble MexaHu3mbl 3Kcnpeccuu 2eHos y sykapuom.Poab xpomamuHa e pezyasyuu pabombl
2eHo8. Perymsiysi 0OMeHHBIX MTpoIieccoB B KineTke. KiieTouHbIi roMeocTas.

Bupycbl — Hek/ieTouHble (YOPMbI )KU3HU U 001UraTHble napasutbl. CTpoeHre MPOCThIX U CJIOXKHBIX
BUPYCOB, DeTPOBHPYCOB, OakrepmocdaroB. JKusHeHHbill yuxka JJHK-codepocaujux eupycos, PHK-
codepacaujux supycos, bakmepuogazo8. ObpamHas mpaHckpunyusi, pegepmasa, UHme2pasa.

BupycHeie 3abosieBaHusi denoBeKa, >XMBOTHBIX, pacrenuii. CIIN, COVID-19, conmanbHbe
Y MeJJULIUHCKYe TIPO0/IeMBI.

Buoungopmamuka: uHmeepayus u aHanusz 6bonbwiux Mmaccueos («bigdata») cmpykmypHbix
buonozuueckux OaHHblx. Hanomexnonozuu 6 buonoeuu u meduyuHe. IIpoepammupyemble GyHKYUU
benxkos. Cnocobbl 00cmagKu ekapcme.

JleMOHCTpanuu

IMoprpetsr: H. K. Konbnos, 1. U. IBaHOBCKUM.

Tabnuip! v cxembl: «bruocuHTe3 benka», «['eHeTHUecKuil Kozi», «Bupychl», «bakTeprodarmu».

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

[TpakTuueckass pabota «Co3zaHue Mozeny BUpyCay».

Tema 8. J)KusHeHHbIN UK/ K1eTKH (6 u)

KnerouHslii LUK/, ero mepuofsl U perynsnus. WHTepdasa u muto3. OCOOEHHOCTH TIPOLIECCOB,
NIPOTEKAroLUX B MHTep(ase. [Toaroroska KJIeTKU K JleJIeHUIO. [IpecrHTeTHMUECKUM
(IOCTMUTOTUYECKWI),  CUHTETUYECKUW U MOCTCUHTETUYECKUW  (MMPEeMUTOTUYECKUM)  MepPUO/bI
VHTep(dasbl.

Matpuunsiii cunTte3s [JJHK — penmmkanus. ITpunnumner pervmmkanuu [JHK: KomrieMeHTapHOCTS,
TI0JIyKOHCEPBAaTUBHBIM CHUHTe3, aHTuMapasulenbHOCTh. Mexanusm permkauuu JHK. Xpomocowmsl.
Ctpoennie xpomocoM. Tenomepel U Tenomepa3a. XPOMOCOMHBIM HabOp K/I€TKH — KapHOTHIIL.
UniouaHbIN 1 TarIouAHbI Habopbl XpoMOCOM. ["'oMoJIOTHUHBIE XPOMOCOMBI. [10/10BbIe XDOMOCOMBI.

Henenve knetkn — MutTo3. CTafgny MUTO3a U MPOUCXOJSAIIME B HUX MpOLiecchl. THUIBI MUTO3a.
KapuokyHes ¥ IUTOKKHe3. brojiornyeckoe 3HaueHue MUTO3a.



Perysiuysi MUTOTHUECKOTO LIMK/Ia KineTkH. [Iporpammupyemast KieToyHasi rTubenb — arornTos.

KnerouHoe siipo, XpOMOCOMBI, (yHKI[MOHa/lbHasi TeHOMHUKa. MexaHusmbl npoaugepayuu,
OougpepeHyupogku, cmapeHusi u 2ubeau kaemok. «luppoeas kremka» — 6OGuouHgpopmamuueckue
Mooenu (pyHKYUOHUPOBAHUS K/AemKU.

JleMOHCTpanuu

Tabauiibl ¥ cxembl: «KW3HEHHbBIN LUK/ KJIEeTKW», «MUT03», «CTpoeHHe XpOMOCOM», «Perivkarus
JHK».

O6opyioBaHKe: CBETOBOM MUKPOCKOIT; MUKpPOIIperapaThl: « MUTO3 B K/IeTKaX KOpeIlKa JIyKa».

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

1.JTabopaTtopHasi paboTra «/3yueHre XpOMOCOM Ha TOTOBBIX MUKPOTIperiapaTax».

2. JlabopatopHasi pabora «HabmojeHne MHTO3a B K/IeTKaX KOHUMKa KOpeIlKa Jyka (Ha
TOTOBBIX MUKPOIIperapaTax)».

Tema 9. CTpoeHue u ¢pyHKIMH 0praiusmos (17 4)

Buonornueckoe pasHooOpasve opraHu3MoB. OJHOK/IEeTOYHbIE, KOJOHHWAIbHbIE, MHOTOK/IETOYHbIE
OpraHU3MBbl.

Oco0eHHOCTH CTPOEHMsI U JKU3HE/IesITeIbHOCTH O/IHOK/IeTOUHBIX OpraHu3MoB. bakrepum, apxewu,
O/JJHOKJ/IeTOUHbIe TPUOBI, OIHOK/IETOUHbIE BOAOPOC/H, IpyTHe NMPOTUCThI. KosloHHaibHbIe OpraHu3MBbl.

B3anMoCBs3b yacTeld MHOTOK/IETOYHOIO OpraHu3Ma. TkKaHu, opraHbl U CUCTeMbl OpraHos. Opranusm
Kak eZiHoe Liesioe. ['omeocTas.

Tkanu pacreHuid. TWITBI pacTUTeNbHBIX TKaHel: oOpa3oBaTesbHasi, TMOKPOBHAasi, MPOBOJSIIAS,
OCHOBHasi, MexaHWueckasi. OcobeHHOCTU cTpoeHusi, (HYHKLMNA U PacrosioXKeHHs] TKaHel B opraHax
pacTeHuM.

TkaHM >KMBOTHBIX U UejOoBeKa. TWMblI >XUBOTHBIX TKaHEW: 3MUTe/NUanbHas, COeAUHUTEe/bHas,
MbIlleyHasi, HepBHas. OcobOeHHOCTHM cTpoeHusi, (YHKUMI U PacloONOXKeHWsT TKaHel B OpraHax
JKMBOTHBIX U UejloBeKa.

Opranel. BereraTtuBHble U reHepaTHBHble OpraHbl pacTeHWd. OpraHbl M CUCTEMbl OpPraHOB
JKVBOTHBIX U yesioBeKa. DyHKI[MM OpPraHOB U CUCTEM OpPraHoOB.

Onopa Tena opranusmoB. Kapkac pacrenuit. CkeseTbl OJHOK/IETOYHBIX U MHOTOK/IETOYHBIX
JKUBOTHBIX. Hapy>kHbil 1 BHYTpeHHU cKesieT. CTpOeHUe U TUIbl COeJUHEHUS] KOCTEeH.

JIBr>keHue OpraHW3MOB. /[IBIDKeHHWe OJHOK/IETOUHBIX OPraHW3MOB: aMéOOW/IHOe, JKTYTHKOBOE,
pecHUuHoe. [IBW)KeHWe  MHOTOK/IeTOUHBIX  pAaCTeHUM: TpONM3Mbl W HacTMM.  [IBU>KeHue
MHOT'OKJIETOUHBIX >KMBOTHBIX U Ye/iOBeKa: MblllleyHas: cucTeMa. Peduekc. CkesleTHble MBILILBI U UX
paborta.

ITutanne opranusmoB. IlorsomeHue BOABI, YIVIEKMCIOrO Tra3a W MMHEpa/JbHBIX —BelecTB
pacTeHUsIMU. [Turanue JKABOTHBIX.

BHyTpUIo/I0CTHOE M BHYTPUK/IETOUHOE MUIeBapeHue. ITuTaHye MO3BOHOYHBIX >XMBOTHBIX. OTzensl
Ny1eBapUTe/IbHOr 0 TpakTa. [InieBapuTenbHble xese3bl. [TuiieBapuTenpHas cucTemMa yesioBeKa.

IbixaHue opraHusMoB. /[lpixaHWe pacTeHuil. [lpixaHWe >KMBOTHbIX. [uddysus rasoB yepe3
TIOBEPXHOCTh K/eTKd. KokHoe pbixaHue. [lpixaTesnbHasi TOBepXHOCTb. KabepHoe U nérouHoe
ApixaHue. JlpIxaHye IM03BOHOYHBIX JKMBOTHBIX U YeJIOBeKa. ODBOJIFOLMOHHOE YCJIOKHEHHEe CTPOeHUs
JIETKUX TT03BOHOYHBIX >KUBOTHBIX. [IpIXaTenpHasi cUCTeMa 4esioBeka. MexaHu3M BeHTW/ISALMM JIETKUX
y NITUL] ¥ M/IeKOTMTaroumx. Perynsims apixadust. [IpixatesibHble 00bEMBI.

TpaHCnopT Bell[eCTB Yy OpraHM3MOB. TpaHCIIOPTHbIE CHCTEMbl pacTeHWW. TpaHCIOpT BeLecTB
y )KUBOTHbIX. KpoBeHOCHas cucrema U eé opraHbl. KpoBeHOCHasi cMCTeMa INO3BOHOYHBIX JKMBOTHBIX
v yesnioBeka. Cep/ille, KPOBEHOCHbIe COCYZbl U KpoBb. Kpyru KpoBooOpallieHusi. IBOJIIOLMOHHbIE
YC/IO>)KHEHHSI CTPOEeHUsi KPOBEHOCHOM CHCTeMbI I103BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perysiusl.

Brisenenne y opraHusMoB. BelfienieHue y pacteHuu. BoifiesieHue y )kMBOTHBIX. COKpaTHTe/IbHBIE
Bakyonu. OpraHbl BbljlesieHusi. @unbTpaiysi, ceKpelidss U oOpaTHOe BcacblBaHHWe KaK MeXaHW3MbI
paboTbl OpraHoB BbiienieHus. CBs3b TOJIOCTUA Tejla C KPOBEHOCHOM U BBIJE/TUTENbHOW CHCTEMaMH.
BbizieieHre  y MO3BOHOUHBIX J>KMBOTHBIX U yesnoBeka. [louku. CrTpoeHue U QyHKIMOHHMDOBaHUE



HedpoHa. Obpa3oBaHre MOUM Y UesioBeKa.

3almyra y opraHu3MoB. 3alljuTa Yy OJHOK/IeTOUHbIX oOpraHusMoB. Criopel OakTepuil U LIUCThI
NIPOCTeNINX. 3aluTa y MHOTOKJ/IeTOUHBIX pacTeHUd. Kytrkyna. CpezicTBa MacCHBHOM U XUMHUYeCKOU
3aiuThl. DUTOHLIKU/BL.

3alura y MHOIOK/IETOYHBIX >XUBOTHBIX. IIOKpPOBBI M MX MpOM3BOAHBIE. 3aljuTa OpraHusMa OT
bonesneii. iMmyHHasi cucteMa uesioBeka. KiieTOUHBIM M TymMOpasibHbI UMMYHHUTET. BpOXKIEHHBIN
¥ TpUOOpPeTéHHBIN crieudpruecKkuii UMMyHHATET. Teopusi KJIOHaIbHO-CesleKTUBHOrO uMmyHuTteTa (I1.
Opmux, ®. M. bepuetr, C. ToHeraBa). BocranurenbHble OTBeTbl OpraHU3MOB. Po/ib BPOXKEHHOTO
MMMYHHTETa B Pa3BUTHUH CUCTEMHBIX 3a00/1eBaHMIA.

Pa3gpaxuMoCTh ¥ peryslus Yy OpraHusMoB. Pa3paKvUMOCTh Y OJHOKJ/IETOYHBIX OpPraHu3MOB.
Takcucel. Pa3fpa)xuMoCTb U perynisnys y pacTeHu. POCTOBBIe BelllecTBa U UX 3HaYeHHe.

HepBHasg cucTtemMa U peduieKTOpHas pery/sifusi y )KMBOTHbIX. HepBHasi cuctema M e€ OTJesbl.
OBOJTIOLJMOHHOE YCJIOXKHEHHe CTPOeHUs HepBHOU CHUCTeMbl y KMBOTHBIX. OTiesbl TOJIOBHOTO MO3ra
M03BOHOYHBIX )XKUBOTHBIX. Pediekc 1 peduiekTopHas fyra. besycioBHbIe U yC/I0BHbIE peieKChI.

I'ymopanbHas peryssilus U SHAOKPUHHAs CHACTeMa >XMBOTHBIX U yesioBeKa. sKese3bl 3HJOKPHHHOU
CUCTEMbl Y UX TOpPMOHBI. [lelicTBUe TOPMOHOB. B3aMMOCBSI3b HEPBHOW U SHJOKPWHHOW CHUCTEM.
'vnotanamo-runogusapHas cuctema.

JeMoHCTpanuu

Lloptpert: W. I1. ITaB/0B.

Tabuilel ¥ cxeMbl: «OJHOK/IETOUHBIE BOJOPOC/IH», «MHOTOK/IeTOUHbIe BOAOPOCIN», «bakTepuu»,
«IIpocrenmme», «OpraHbl LIBETKOBBIX pacTeHUW», «CUCTeMbl OPraHOB IMO3BOHOYHBIX >XMUBOTHBIX»,
«BHyTpeHHee CTpoeHHe HaceKOMbIX», «TKaHU pacTeHui», «KopHeBble cucTteMbl», «CTpoeHue
crebnisi», «CTpoeHWe JIMCTOBOM TUIACTUHKW», «TKaHW >KUBOTHBIX», «CKeJleT uesioBeKa»,
«IIueBapurenbHasa cucrema», «KpoBeHOCHas cucrteMa», «llpixatesnbHas cucrema», «HepsHas
cucrema», «Koxa», «MplllieyHass cucreMar»,«BblenuresibHas CUCTEMa», «DHAOKPUHHAs CHUCTeMay,
«CTpoeHue wMmbIILb», «MMyHUTeT», «KuileuHononocTHele», «CxeMa MWTaHUSI pacTeHU»,
«KpOBeHOCHbIe CUCTEMBI MO3BOHOYHBIX JXUBOTHBIX», «CTpoeHue rufpel», «CTpoeHue IIaHapUW»,
«BHyTpeHHee cTpoeHue [10X/1eBOT0 uepBsi», «HepBHasi cuctema pbib», «HepBHasi cuctemMa JATyIIKI»,
«HepBHasi cuctema npecMmbiKawmumxcs», «HepBHas cucrema nTuyy», «HepBHas cucrema
MeKonuTarolux», «HepBHas cucrema yenoBeka», «Pedekc».

OO6opy/ioBaHKe: CBETOBOW  MHKPOCKOI;  MHKpOTIperaparbl  OFHOK/IETOUHBIX  OpraHHW3MOB;
MUKpOIIpernaparbl TKaHel; pakOBUHbI MOJUIIOCKOB; KOJUIEKLIMM HACEeKOMBIX, WIVIOKOXKUX; JKUBBIE
9K3eMIUISIphl KOMHATHBIX pacTeHWH; repbapuyl pacTeHWM pasHBIX OT/E/IOB; B/Ia)KHbIE IPerapaTsl
JKUBOTHBIX; CKeJieTbl TM03BOHOYHBIX; KOJIJIEKIIMA 0ecrio3BOHOUHBIX >KUBOTHBIX; CKeJleT uesioBeKa;
obopyioBaHMe [isi €MOHCTPALIMM TTOUBEHHOTO M BO3JYIIHOTO IUTAHHUS PAaCTeHWH, pacIierieHus
KpaxMmasia U 06enKoB Tiof, JeilicTBUeM ¢epMeHTOB; 000py/AoBaHUe [/ J€MOHCTPAL[MH OIbITOB T10
V3MEpEeHUI0 )KU3HEeHHOW €MKOCTH JIETKMX, MeXaHU3Ma [bIXaTe/IbHbIX [IBIKEHUU; MOJeIU TOJIOBHOTO
MO3ra pas/IMYHbIX )XUBOTHBIX.

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

1. lTabopaTtopHas pabora «/3yueHue TKaHell paCTeHUIl».

2. TabopaTtopHas paboTa «/3yueHHe TKaHeH )KUBOTHBIX».

3. JabopaTopHas paboTa «/3yyeHue OPraHOB LIBETKOBOTO PAaCTEHUs.

Tema 10. Pa3sMHO)KeHHe U pa3BUTHe OPraHu3MoB (8 u)

dopMbl pa3MHOXKEHHS] OpPraHu3MOB: Oecriosioe (BK/IIOuUasi BereTaTWBHOE) W I0JIOBOe. Bubl
Hecriosioro pa3MHOKeHUs: IOUKOBaHUe, CTIOPYJIsALS, parMeHTalysi, KTOHUPOBaHKe.

[TonoBoe pasMHokeHuwe. [losmoBble KneTkd, wid rameTbl. Melio3. Cragum wmeiiosa. [loBeneHue
XpOMOCOM B Metio3e. KpoccrHrosep. brosornueckuii cmMbIC/1 Melio3a U 10JI0BOro nporecca. Meios u ero
MECTO B )KM3HEHHOM LIMKJ/Ie OPraHU3MOB.

[penzapobiiiieBoe  pa3BuTHe. ['ameToreHe3 Y )KMBOTHBIX. IlosmoBbie >kene3bl. (ObGpa3oBaHue
Y pa3BUTHe IOJIOBBIX KJIeTOK. CriepmaToreHes u ooreHe3. CTpoeHHe MOJIOBBIX K/IeTOK.

OmnyiojoTBOpeHre 1 SMOpPUOHA/IbHOE pa3BUTHE XXUBOTHBIX. CriocOObI OTJIO0TBOPEHHS: Hapy’KHOE,



BHyTpeHHee. [lapTeHoreHes.

WHavBuAyanbHOe pa3BUTHE OpraHu3MoB (OHTOreHe3). OMOpHOIOTUS — HaykKa O pa3BUTHU
opraHu3MoB. MopgoeeHe3 — 00Ha u3 2naeHbiX npobsem smbpuonozuu. Konyenyus mopgoeeHos
u modeau mopgoeeHe3a. Ctaaun 3MOpHOTeHe3a >KMBOTHBIX (Ha TpumMepe Jsryiiku). [poGreHue.
Turel gpobnenust. JemepMuHUpo8aHHoe U HedepMUHUPOBaHHOe OpobseHue. biacTyna, TUITBI G1acTyJt.
OcobeHHocTy Apob/eHMsi MJIEKOTIMTAIOIMX. 3apo/iblilieBble JIMCTKA (racTpyssitysi). 3ak/azka
OpraHOB M TKaHeu W3 3apOJpllleBbIX JIMCTKOB. B3auMHOe BIMSHMe 4YacTed pa3BUBAOILEroCs
3apogpiiia (3MOpUOHa/NbHas WHAYKLUS). 3akiajKa IlaHa CTPOeHUsI >KUBOTHOTO Kak pe3yJbTaT
vepapxuyeckKuX B3aWMOJEWCTBUM TeHOB. BiusHue Ha 3MOpHOHanbHOE pa3BUTHeE Pa3/UUHBIX
(hakTOpPOB OKPY’Karollleil Ccpefbl.

Poct u pa3sBuTHe >KMBOTHBIX. IlocTamMOproHambHBIN Tiepuof. IIpsMoe U Hempsivoe pa3BHUTHE.
Pa3Butue c MetaMmop030M y 6eCri03BOHOUYHBIX U MTO3BOHOYHBIX XKUBOTHBIX. Brosioruueckoe 3HaueHre
NIPSIMOTO U HETPSIMOTO pa3BUTHs, UX paclpoCTpaHeHue B Npupoze. TUmbl pocTa )XUBOTHBIX. DaKTOpPbI
peryJisiiui pocTa >KUBOTHBIX U yenoBeKa. CTafuy TMOCTIMOPUOHA/NBHOTO Pa3BUTUSL Y XKUBOTHBIX
v yesioBeka. [lepropl oHTOTeHe3a yenoBeka. CTapeHre U CMepTb Kak OHMoornyeckye rmporecchl.

Pa3mHOXXeHHe U pa3BuTHe pacTteHud. ['ametodut wu copodut. Meiio3 B KU3HEHHOM LUKJ/Ie
pactenuii. O6pa3oBaHMe crop B mporjecce Meiio3a. ['ameToreHe3 y pacteHuil. Orui00TBOpeHHe
Yl pa3BUTHe pacTUTebHbIX OpraHM3MOB. [IBOIHOe OIJIOJOTBOPDEHHE Y LIBETKOBBIX pacCTeHUHU.
O6pa3oBaHue 1 pa3BUTHe CEMEHH.

MexaH13MBbl peryJ/isiiui OHTOreHe3a y paCTeHUH Y )KUBOTHBIX.

JleMOHCTpanuu

optpetsl: C. I'. HaBammn, X. lnemaH.

Tabmunpr u cxembl: «BeretatBHOe pa3MHOXeHHe», «Tumbl  0Oecriosioro  pasMHOKEHUsD»,
«Pa3MHOKeHHe X/JaMUJOMOHa/bl», «Pa3MHO)KeHHe 3BIVIeHbI», «Pa3MHO)KeHHe THpbI», «Melio3»,
«Xpomocombl», «['amerorenes», «CTpoeHue SIMIEKIETKM W CriepMaTo3oufja», «OCHOBHbIE CTaiuv
OHTOreHe3a», «IIpsiMoe u HempsiMoe pa3BuUTHe», «Pa3BUTHe MalCKOro >Xyka», «Pa3BuUTHe capaHuu»,
«PasBuTne narymku», «J/IBOMHOe OIVIOLOTBOPDEHHE VY LIBETKOBBIX pacTeHWW», «CTpoeHue ceMsiH
OZHOZ0JIbHBIX Y IBYZI0JIbHBIX pacTeHU»,

«KU3HEHHBbIM LMKI MOPCKOM KamyCTbl», <« KU3HEHHbIM LMKI MXxa», «KU3HeHHbId LUK
MaropoTHHKAa», «’KW3HEHHBIN LUK/ COCHBI».

OO6opy/ioBaHKe: CBETOBOM MHMKPOCKOIT; MUKPOTIPEraparhl SHIeKJIeTOK U CIIepMaTO30M0B; MOZeb
«IVK/1 pa3sBUTHS JIATYLLKN».

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

1. labopaTtopHasi paboTa «/3yueHHe CTpOeHUs TIOJIOBBIX K/JIeTOK Ha T'OTOBBIX
MUKpOIIpernaparax».

2. [lpakTuueckasi pabora «BbIsBieHHe NMPU3HAKOB CXOJCTBA 3apO/bllliell MO3BOHOYHBIX
JKABOTHBIX».

3. TabopaTtopHas paboTa «CTpoeHre OpraHOB Pa3MHO>KEHUsI BHICIIIMX PAaCTeHUM».

Tema 11. I'eHeTKa — HayKa 0 Hac/1e/[CTBEHHOCTH M U3MEHYMBOCTH OPraHU3MoB (2 u)

WcTopust CTaHOBNEHUs] U Pa3BUTHs TeHETWKHM Kak Haykd. Pabotel I'. Mengens, I'. [le ®pwusa,
T. MopraHa. Posib oTeueCcTBeHHBIX YUEHBIX B pa3BUTHUM reHeTuKd. Pabotbi H. K. KosblioBa,
H. 1. BaBunoBa, A. H. Benosepckoro, I'. [1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeea-
Pecosckoro.

OcCHOBHBIE TeHeTUYeCKue IOHATUS U CUMBOJIbL. 1'OMOJIOTMUHBIE XPOMOCOMBI, ajjiejlbHble TeHBbI,
anbTepHaTUBHble TIPU3HAKM, [JOMWHAHTHBIM U peLieCCUBHbIM TNPHU3HAK, FOMO3WUroTa, TeTepo3UroTa,
yncTas JIMHWS, TUOPUABI, reHoTuIn, ¢eHOoTun. OCHOBHBIE METO/bI TeHeTHKH: TMOPH0/I0rMYecKri,
L[UTOJIOTUYECKUU, MOJIEKY/ISIPHO-TeHeTUUeCKUI.

JleMOHCTpanuu

Hoprtpeter:I'. Mengens, I'. Je ®pus, T. Mopras, H. K. Koseros, H. M. Basunos, A. H.
benosepckuii, I'. []. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumocgees-PecoBckuii.

Tabnuiibl ¥ cxeMbl: «MeTo/jbl TeHeTUKU», «CXeMbl CKpellBaHus».




JIaGopaTopHbIie M MPaKTHYeCKHe PadoThI
JlabopaTtopHasi pabora «/lpo3oduna Kak 00beKT reHeTUUeCKUX UCC/IeJOBaHHI».

Tema 12. 3aKoHOMepHOCTH Hac/ie,cCTBeHHOCTH (10 u)

MonHorubpugHoe ckpeiyBaHue. I[lepBbiii 3akoH MeHzenss — 3aKOH efWHOOOpa3usi rubpUoB
nepBoro mnokoJsieHus. [IpaBuno momuHupoBaHus. Bropol 3akoH MeHzenss — 3aKOH paclernieHust
NpY3HAKOB. L{uToIoruueckre 0CHOBbI MOHOTUOPHAHOTO CKpellBaHus. ['UIoTe3a YMCTOThI ramer.

AHnamusupyolee ckpemuBaHve. [IpoMeXyTOUHBIM XapakTep Hac/lefoBaHus. PaciierieHue
TIPU3HAKOB TPU HEIl0JITHOM JJOMHMHHPOBaHUU.

NurubpusgHoe ckpemuBanve. Tpetuii 3akoH MeH[ens — 3aKOH HEe3aBHCHMMOTO Hac/e/l0BaHUs
TIpY3HAKOB. LluTosiornuecke 0CHOBbI JUTHOPHIHOTO CKpellBaHUS.

CueryieHHOe HaciefoBaHHe Tpu3HaKoOB. Pabotel T. MopraHa. CriieruieHHOe HacjeloBaHHe
reHOB, HapyllleHVe CLeIlJIeHUsI MeXy TeHaMU. XpPOMOCOMHasi TeOpysl HacJleJCTBEHHOCTH.

I'eneTnka nona. XpoMOCOMHBIM MeXaHU3M OIpeZie/IeHrs 110/1a. AyTOCOMBI M TT0JIOBble XPOMOCOMBI.
['oMorameTHbIli ¥ reteporamMeTHbiii mon. ['eHeTMueckasi CTPyKTypa TIOJIOBBIX ~ XPOMOCOM.
HacnenoBanue Npu3HaKoB, CLEIVIEHHBIX C ITOJIOM.

l'eHoTWn Kak 1e/iocTHasg cucTema. [lnelioTponusi — MHOKeCTBEHHOe [JIeMCTBUe  TeHa.
MHoskecTBeHHbIN a/ienu3M. B3aumogelicTBue HeasulenbHbIX TeHOB. KoMIieMeHTapHOCTb. OIUCTas.
[Tonmumepus.

['eHeTHYeCKUII KOHTPO/Ib Pa3BUTHSI paCTeHMM, >KMBOTHBIX U Ue/lOBeKa, a Takke (PHM3M0JIOrMUecKux
TPOLIeCCOB, TIOBeZIeHHsI U KOTHUTUBHBIX (QYHKUWH. ['eHeTHMueckre MeXaHU3Mbl CHMOUOTeHe3a,

MeXaHW3Mbl B3aUMOJENCTBUSI «XO3fMH — TIApasUT» W «X03fUH — MHUKpoOroM». ['eHeTHUeckue
acrneKThbl KOHTPOJISI U U3MeHeHHsl Hac/eJCTBeHHOW MH(OPMaLMY B NTOKOJIEHUSIX KJIeTOK M OPraHu3MOB.
JleMOHCTpanuu

Iloptpetsi: I'. MeHgens, T. Mopras.

Tabnviel  u cxembl: «IlepBblii ¥ BTOpPOH 3akoHbl MeHzens», «Tpetuit 3akoH MeH[ens»,
«AHa/msupyrolee ckpelusaHue», «HerosHoe poMuHupoBaHue», «CleluleHHOe Hac/eJoBaHue
TIPU3HAKOB Y Apo3oduibl», «['eHeTHka Tmosia», «Kapuotum uenoBeka», «Kapuotum apo3odusibi»,
«Kapuorun nruts», «MHOXeCTBeHHbIH aliensm», «B3anMoecTBre reHOB».

OO6opy/oBaHKe: MOJesTb /7Sl IeMOHCTPAL[K 3aKOHOB eZIMHO00pa3usi rHOpHI0B TIepBOTO TIOKOJIeHHUST
Y pacllleryieHyds IIPU3HAaKOB; MOJe/b [/ [JeMOHCTpallid 3aKOHa He3aBUCHMOIO Hac/eJl0BaHUs
NIPU3HAKOB; MOJZeIb /I [eMOHCTpalMM CLeIVIEHHOrO Hac/le[loBaHWsl IIPU3HAKOB; CBETOBOM
MHKPOCKOII, MUKpornpenapart: «/lpo3oguna».

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

1. [TpakTuueckass pabora «l3yueHue pe3yabTaTOB MOHOTMOPHUJHOTO CKpeLMBAHUS

y p030(UsibI».
2. IlpakTtuueckasi paboTa  «/M3ydeHue pe3y/ibTaTOB [AUTMOPUJHOTO  CKpeLUBaHUS

y p030(UsibI».

Tema 13. 3akoHOMepHOCTH U3MeHUNBOCTH (6 u)

B3anMo/ieiicTBrie TeHOTUIIA U Cpefibl TIpU (GopMHUpOBaHUM (eHoTUra. V3MeHUMBOCTb TPH3HAKOB.
KauecTBeHHble UM KO/IMYeCTBeHHble  TPU3HAKU. BuJbl  HW3MEHUMBOCTU:  HeHac/e[|CTBeHHast
Y Hac/e/JCTBeHHasl.

MogudukaloHHasi W3MeHUuBOCTb. Posib  cpefpl B (pOPMHpPOBaHUM  MOAU(PUKAIIMOHHOM
u3MeHUMBOCTA. Hopma peakuyd mpu3Haka. BapuallioHHBIN psifi ¥ BapualioHHas KpuBasi (B.
NoranHceH). CBoticTBa MoM(HKALIMOHHON N3MEHUYMBOCTH.

leHoTUNMUUeCKass  W3MeHUYMBOCTb.  CBOWCTBA  TeHOTUITMYECKOM  WM3MEHUWBOCTH.  BUbI
TeHOTUITUYeCKOW U3MEHUMBOCTH: KOMOWHATUBHAs, My TallMOHHASI.

KomM0OuHaTvBHasE W3MeHUHWBOCTh. Meli03 U TOJIOBOM TIPOL[eCC — OCHOBAa KOMOWHATHBHOM
WU3MeHUMBOCTU. Pojib KOMOWHATHUBHOW W3MEHUYMBOCTH B CO3/]JaHMUM TE€HETUYECKOTO pa3HOOOpa3susi
B TIpeiesiaX 0JJHOTO BU/A.

MyTalMoHHass W3MeHUMBOCTb. BU/bI MyTalluii: reHHble, XPOMOCOMHbIe, reHOMHbIe. CIIOHTaHHbIe



Y UHJYLIMPOBaHHbIe MyTallUd. fl/jepHble U L{UTON/Ia3MaTiueckye Mytaiu. ComaThyeckue U roJjioBble
MyTauuy. [IpUuMHBl BO3HUMKHOBEHMS] MyTaluil. MyTareHbl M UX BJIMSIHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTHM MYTAlJMOHHOTO Tipoliecca. 3akKOH T'OMOJIOTMUECKUX PSiIoOB B Hac/e/[CTBEHHOMN
n3meHunBocty (H. V1. BaBunos). BHesiiepHast ©I3MeHUMBOCTb U HaC/e/ICTBEHHOCTb.

OnuzeHemuKa u 3nU2eHOMUKd, po/b 3NU2eHeMu4ecKux (pakmopos 8 Hac1e008aHuUU U U3MeHYU8oCcmu
(heHOMUNUYECKUX NPU3HAKOB Y OP2AHU3MOS.

JleMOHCTpanuu
Iloptpetsl: I'. [le ®pus, B. MoranHcen, H. 1. Basunos.
Tabauiipl Y CXEMBI: «Buzpl W3MeHUYMBOCTU» ,« MoanuduKalMoHHast V3MEeHUYMBOCTBY,

«KoMbnHaTHBHasi W3MEHUMBOCThb», «Meiio3», «OrnnofoTBopeHue», «I'eHeTHUeckue 3abosieBaHUs
yesioBeKa», « Buabl MyTaruiim.

Ob6opyoBaHue: KUBbIe U repOapHbie SK3eMIUISIPbl KOMHATHBIX pacTeHWi; pUCYHKH ((oTorpadum)
JKABOTHBIX C pas3/IMYHbIMU BUAMU U3MEHUUBOCTHU.

JIaGopaTopHble H MpaKTHYeCcKHe padoThI

1. JlabopaTtopuas pabora  «MccnemoBaHue  3aKOHOMEPHOCTEM — MOJM(PHUKALIMOHHOM
M3MeHUYMBOCTHU. [TocTpoeHre BapuallMOHHOTO psiZia U BapUaLMOHHOW KPUBOW».

2. llpakTtuueckass pabora «MyTaiuu y 1po30dusisl (Ha TOTOBBIX MHUKPOTIpeTiapaTax)».

Tema 14. I'eHeTuka uesioBeka (3 u)

Kaprotun uesnoBeka. MexayHapogHasi IporpaMMa WCC/Ie[j0OBaHUsI reHOMa 4esioBeKa. MeTozpl
M3y4yeHUs] TeHeTUKY YesioBeKa: reHeasioruueckuii, OJIM3HeL|0BbIN, [UTOTeHeTHUeCKUH, IO ISLOHHO-
CTaTUCTUYECKUH, MOJIEKY/ISIPHO-TeHeTUUeCKUU. CoBpemeHHOe orpezeneHue reHoTUIIa:
MOJIHOT€HOMHOEe CeKBeHUPOBaHWe, TeHOTUIIMPOBaHWe, B TOM uucjiae C noMoupro [IIIP-ananusa.
HacnencrBenHble 3abosieBaHMs yesioBeKa. ['eHHble W XpOMOCOMHbIe 0osie3HM uesioBeka. bosiesHu
C HaC/IeICTBEHHOM Tpe/ipacrio/IO’KeHHOCThI0. 3HaueHue MeJULMHCKOW I'eHeTWKH B MpeJoTBpallleHnn
Y JleUeHUM TeHeTUYecKux 3abosneBaHuil 4YesoBeKa. MeJWKO-reHeTHYeCKOe KOHCYJ/IbTUPOBaHUe.
CtBoJIOBbIe KeTKU. [TOHATHE «TeHeTHYeCcKOro rpy3a». DTHUYeCKHe acTieKThl UCC/Ie0oBaHuM B 001acTh
pelakTHPOBaHUs FeHOMa U CTBOJIOBBIX KJIETOK.

leHeTnuyeckre  (akTOpbl  TOBBILIEHHOW  YyBCTBUTEIBHOCTU  UerOoBeKa K (pHM3MYeCKOMY
Y XUMHUYEeCKOMY 3arpsi3HEHUIO OKpYrKarolljel cpefibl. ['eHeTHUUecKas Npe/ipacriosio)KeHHOCTh YesloBeKa
K [1aTOJIOTHSIM.

JleMoOHCTpanuu

Tabnviel  u cxembl: «Kapuotun dyenoBeka», «MeToAbl W3y4YeHUS] TEHETUKU UYelOBeKa»,
«['eneTnyeckue 3aboeBaHysl YesioBeKa».

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

[IpakTtuueckasi paboTra «CocTaB/ieHue U aHaIU3 PO/IOCIOBHOM».

Tema 15. Cenekijusi opranusmos (4 u)

[JomMecTukauus W cenekUus. 3apoXKaeHue CelekKLUU U AoMecTuKanuu. Ydyenue H. V. BaBuiosa
o LleHTpax TIPOMCXOXKAEHUSI M MHOT000pasuvsi Ky/lbTypHBIX pacTeHuil. Posb cenekuyy B CO3JaHUU
COPTOB pacTeHUM MU IOPOJ, XMBOTHbIX. COpT, MOpoAa, IITaMM. 3aKOH TIOMOJIOTUUECKHUX PsJOB
B HacJie/ICTBeHHOM u3MeHunBocTH H. V1. BaBuoBa, ero 3HaueHue [jisi CeIeKLIUOHHOW PabOThI.

MeTtogp! cenekMOHHOW paboThl. MICKycCTBeHHBI OTOOP: MAaCCOBBIA W MHAWBH/YATbHBIA. Omansl
KOMOUHAYUOHHOU cenekyuu. VicribiTaHWe Tmpou3BoAUTeneld 1Mo moTtoMcTBy. OTOOp MO TreHOTUIly
C TIOMOIIBIO OIIeHKH (PeHOTHITa TTOTOMCTBA M 0TOOP TI0 TEHOTHITy € TIOMOIIbio aHanm3a JHK.

WcKycCcTBeHHBIM MyTareHe3 KakK MeTOJ, CeleKLIMOHHON paboThl. PagualliOHHBIA U XUMUUYECKUM
MyTareHe3 Kak HMCTOYHMK MYyTallU{ y KyJbTYPHbIX (pOopM opraHu3moB. Vcrmosnb3oBaHHe T'eHOMHOTO
pelakTUPOBaHUsI U MeTOJ0B peKomMbOuHaHTHhIX [IHK [ mosiyueHMsi MCXOJHOTO Marepuana Ajist
CeJIeKLIUHN.

[TonyyeHue moMUIUION0B. BHyTpuBHJOBas rubpuau3anus. Biu3KopoacTBeHHOe CKpeluBaHUe,
win uHOpuAWHT. HepoJcTBeHHOe CKpelMBaHWe, WM ayTOpuAWHT. ['eTepo3nC U ero TpPUYMHBL
Vcnonb3oBanue retepo3uca B cesekuuu. OtaanéHHas rubpugusaius. [Ipeoposienue OGecriiofus



Me>KBHU/IOBBIX THOPHU/OB. JJOCTIKeHNs CeNleKLIMN pacTeHNU Y KUBOTHBIX. «3e/1EHast pesontoyusi».

CoxpaHeHHe U U3ydyeHHe reHeTUUeCKHUX PecypCoB KYJIbTYPHBIX PACTEeHUN U UX JUKUX POJUYen [/st
CO3ZlaHUsI HOBBIX COPTOB M THUOPH/IOB Ce/TbCKOXO3SMCTBEHHBIX KY/bTYp. M3yueHue, coxpaHeHue u
ynpaeneHue 2eHemuuecKuMu pecypcamu CenbCKOX035UCMBEHHbIX U NPOMbICA08bIX HCUBOMHDBIX 8 Ye/siX
YAyUYWeHUs Cywecmaylowjux U co30aHusi Ho8blX NOPOO, AUHUU U KPOCCO8, 8 MOM UUucCae C NPpUMEeHeHUeM
COBpeMeHHbIX Memoo008 HayuHbIX UCCAe008aHUll, nepedosblx udell U nepcneKmMueHbLX mexHoA02Ul.

JleMOHCTpanuu

Iloptperer: H. M. Basunos, 1. B. Mwuuypun, I'. [I. Kapneuenko, II. II. Jlykesanenko, b. JI.
Acraypos, H. bopnoyr, [I. K. benses.

Tabnuiibl ¥ cxembl: «LIeHTPBI MPOMCXOXKEHHSI U MHOT000pasusi KyJbTYPHBIX pacTeHHil», «3aKoH
TOMOJIOTUYECKUX PSIZIOB B HaC/le[CTBEHHOU W3MeHUuMBOCTW», «MeTtonel cenekuumn», «OtpanéHHas
rubpuanzanys», «MyTareHes».

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

1. JlabopaTtopHasi pabora «l/3yueHue COPTOB KyJ/IbTYPHBIX PaCTeHUI U MOPOJ, [JOMAalIHUX
JKUBOTHBIX».

2. JlabopaTopHas pabora «/3yueHre METOZOB CeJIeKL[UM PAaCTEHUM».

3. IIpakTuueckas pabota «[IpuBHBKa pacTeHHIl».

4. Dkckypcusi «OCHOBHble METOJbl U JOCTV)KEHUS CeJIeKL[MM pacTeHUM U )KMBOTHBIX (Ha
CeNeKLJMOHHYI0 CTaHLUI, T[JIeMeHHYH0 (epMy, COPTOUCIIbITAaTe/NbHbIA YyuacCTOK, B TeIUIMYHOEe
XO0351CTBO, B J1abOpPaTOPHIO arpOyHHWBEPCUTETA WA HAYYHOTO LIEHTPa)».

Tema 16. BuoTexHo/10rusi U CHHTeTHUYecKas Ouostorus (4 u)

OOBeKTbl,  WCTONb3yeMble B OMOTEXHOJIOTHM, —  K/I€TOYHble U TKaHeBble  KYJ/bTYPBHI,
MHUKDOOPTaHU3Mbl; UX XapaKTepuCTHKa. TpaauilMoHHasi OMoTexXHOJorus: xyieborneueHue, MoyuyeHue
KHC/IOMOJIOYHbIX ~ TPOJYKTOB, BUHO/Je/e. Mukpobuosioruueckuii  CHHTe3. OOBeKTHI

MHUKPOOUO/IOTHUecKUx TexHosioruii. [Ipor3BoscTBO Oesika, aMUHOKHUC/IOT ¥ BUTAMUHOB.

Co3paHue TexXHOJOTMA U MHCTPYMEHTOB lie/ieHanpaB/ieHHOT0 W3MeHeHHsI W KOHCTPYHMPOBaHUS
TeHOMOB C LIeJIbI0 TIOJTyYeHHsI OPraHM3MOB M MX KOMIIOHEHTOB, CO/lepKallliX He BCTpeyaroluecs
B TIpHpo/ie OMOCHHTETHUECKHe Ty TH.

KnerouHasi uHkeHepusi. MeTo/ibl Ky/IbTYPhl KI€TOK U TKaHel pacTeHWi U >KMBOTHBIX. KprobaHKH.
ComaTnyeckasi TMOpUHM3aLvs M1 COMaTU4YeCKHii SMOproreHe3. Vcrob30BaHMe rarjion/ioB B CeeKLUH
pacteHuil.  [lonyueHue  MOHOK/AOHA/MbHbIX ~ aHmumen.  Mcnoab3oeaHue  MOHOK/IOHA/bHbIX
U NOAUK/AOHA/NbHBIX ~aHmumen 8 meouyuHe. VICKyCCTBEHHOe OIUIOAOTBOPeHHe. PeKOHCTpyKIUS
SWLEKIeTOK W KJIOHUPOBaHWe >KUBOTHBIX. MeToJ] TpaHCIUIAHTal[uM sjiep KIeToK. TexHosnoeuu
0300p08/eHUs, Ky/IbMUBUPOBAHUSI U MUKPOK/IOHA/bHO20 ~pPA3MHOJNMCEHUSl  Ce/bCKOXO0351UCMBEHHbIX
Kyabmyp.

XpoMOCOMHasi M reHHass HWHXeHepusl. VICKYCCTBEHHBIM CHHTe3 TeHa U KOHCTPyWpOBaHUe
pekombuHanTHbIX [HK. Co30aHue mpaHceeHHbIX OpeaHu3mos. [1oCTWKeHUs U MepCrieKTUBbI
XPOMOCOMHOM ¥ TeHHOUW MHXeHepuH. JKOJIOTHYeCcKre W 3TUYecKre 1pob/ieMbl TeHHOM WH)KeHEepHH.

MeauiuHCcKye OUOTEXHOJIOTUH. IMocmeeHomHas yugposas
meduyuHa. IIL[P-douaeHocmuka. MemaboaomHbIll aHaau3, 2eHoyeHmMpuueckull aHaau3 npomeoma
uesnoeeka 0/ OYeHKU COCMOsiHUSL e20 300po8bs. Mcnonb308aHue cmeonosbix Kiemok. TapzemHas
mepanusi paka. 3D-6uouHdiceHepusi 041 pazpabomku (pyHOAMeHMANAbHbIX OCHO8 MeOUYUHCKUX
mexHos102ull, CO30aHUsi KOMN/JIEKCHbIX MKaHell couemaHuem mexHoa02uill mpéxmepHo20 buonpuHmMuHaa
u ckagpondurea 015 pewreHusi 3a0au NEPCOHANUIUPOBAHHOU MEOUYUHBL.

Co30aHue 8eKMOPHbIX 8BAKYUH C Yenblo obecneyeHuss KOMOUHUPOBAHHOU 3aujumbl om 8030youmeseti
OPBU, ycmaHoeneHue MOAeKyApHbIX MexaHu3smos ¢yHkyuoHuposaHuss PHK-codepoicawjux supycos,
8bI3bl8arojux 0cobo onacHble 3a60/1e8aHUs UeN08eKa U HCUBOMHBIX.

JleMOHCTpanuu

Tabnuiel ¥ cxembl: «VIcriosib30BaHWMe MHMKPOOPTaHU3MOB B MPOMBILIJIEHHOM TIPOU3BO/ICTBE»,
«Knerounast urkeHepusi», «['eHHas HH)KEHePHsI».

JIaGopaTopHble H MpaKTHYeCKHe padoThI




1. labopaTtopHas paboTa «/3yueHue 0ObEKTOB OMOTEXHOIOTHI».

2. llpakTtuueckass pabora «[lomyueHre MOJIOYHOKUCBIX TIPOIYKTOBY.

3. DKCcKypcusi «bHOTEeXHONOrMs — Ba)kKHeMIllasi MPOM3BOJAWTEIbHAsl CHAJla COBPEMEHHOCTH (Ha
610TeXHOIOTHYeCcKoe TIPOU3BO/ICTBO)».

11 K/TACC
102 4, U3 HUX 8 U — pe3epBHOe BpeMs

Tema 1. 3aposk/JjeHue U pa3BUTHE YBOJIIOI[HOHHBIX NPeACTaB/IeHuil B 0uoiorum (4 u)

OBosroLoHHas Teopus Y. lapsuna.lIpenoceliku BOSHUKHOBEHUA AapBUHU3Ma. JKU3Hb U Hay4yHast
JesitenibHOCTL Y. [apBuHa.

JBwKyle cuabl 3BoMOLMM BUAOB 1o Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTb Pa3MHOKEHUS
OpPraHu3MOB, Hac/ie[ICTBeHHass W3MeHUMBOCTb, Oopbba 3a CylllecTBOBaHME, eCTeCTBEeHHbIN
Y MCKYCCTBEHHBIN 0TOOP).

Odopmnenne cuHTeTMYeckord Teopur 3Bomolmu (CTD). HelTpasnbHasi Teopusi 3BOJIIOLIUU.
CoBpeMeHHasi BOTIOLMOHHAsT O10JIoTHsA. 3HaueHre SBOJIIOL[MOHHON Teopuu B (POPMHPOBAHUH eCTec-
TBEHHO-Hay4YHOM KapTHHbI MUpa.

JleMOHCTpanuu
[optpetel: ApuctoTens, K. Jlunneid, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. KioBbe, U. [apeuH, C.
C UeTBepuKOB,

U. W. lImaneraysex, x. XonzerH, [. K. benses.

Tabnwmiiel 1 cxeMbl: «Cuctema >xuBoi ipupo/pl (1o K. JInHHEr0)», «JIeCTHUIIA )KUBBIX CYIIeCTB (TI0
Jlamapky)», «MexaHu3M (HopMUpPOBaHUsI TIPUCIIOCOOIeHNI Y pacTeHUi U KUBOTHBIX (110 JIaMapky)»,
«Kapta-cxema mapripyta mnyremecteus Y. [lapBuHa», «Haxoaku Y. [JapBuHa», «®opMbl 60ps0bI 3a
cyliecTtBoBaHue», «Ilopozabl rosybeii», «MHoroobpasue KyJabTYpHbIX (hopM KarycThbl», «[lopofpbl
JNOMAIlIHUX JKMBOTHBIX», «CxemMa o0Opa3oBaHuss HOBbIX BuioB (10 Y. [lapBuHy)», «Cxema
COOTHOLIEHUS [BWXKYLIUX CUJI 3BOMIOLMW», «OCHOBHBIE TIOJIOKEHUsI CUHTETUYECKOW TeopuH
SBOJIIOLIAN».

Tema 2. MUKPO03BO/IIOLUSA U eé pe3y/bTaThl (14 4)

[MomynsiLys Kak 3/eMeHTapHasi eJuHULa 3BoJoLMA. CoBpeMeHHble MeTO/Ibl OLIeHKH TeHeTHUecKoro
pasHooOpa3usi ¥ CTPYKTYphl TOMysisifuii. V3MeHeHWe TeHO(OHJa TMOMY/SALMK KaK 3/eMeHTapHOe
3BOJTIOLIMOHHOE siB/ieHHe. 3aKOH reHeThU4Yeckoro paBHoBecusi k. Xapau, B. Baiin6epra.

OnemeHTapHble (AKTOPHI (JBIKYIIME CHMbI) BOMOLMA. MyTaroHHbi mporjecc. KombuHaTBHAs
M3MeHUMBOCTb. /[lpeli TeHOB — (iyuaiiHble HeHarpaBleHHble W3MeHeHUsI 4YacTOT asuieneit
B mony isiiysix.  O¢ppekm ocHosamens. Ipgpekm 6ymbLiouHo20 2opabiiuka. CHUdCEeHUe 2eHemuUuecKo20
paszHoobpazus: npuuuHbl u cnedcmeust. IlposienreHue 3c¢pgpekma Opelipa 2eHos 8 OOAbBWUX U MAbIX
nonysiyusx. Murpaupi. V3omsipist oy siuif: reorpadudeckasi (TIpoCTpaHCTBeHHast), OrosiornyecKast
(penposyKTVBHas).

EcrecTBeHHbIII 0TOOp — HampaB/stomyil  (akrop 3Bomormu. PopMbel ecTeCTBeHHOTo oTOopa:
JBWDKYILWHN, CTaOUTM3UPYIOIIWHM, pa3phiBarolvi (AU3pynTrBHEIN). [TonoBoit oTbop. Bo3HuKHOBeHUe
Y 5BOJTIOLIMSL COL{MA/IBHOTO TIOBE|eHHsI )KUBOTHBIX.

[Ipycnoco6seHHOCT,  OpPraHM3MOB  KakK ~ pe3y/JbTaT  MUKDPO3BOJIIOLMH.  BO3HUKHOBeHHe
npucrocobnennii y opraHusmMoB. ApoMopdo3bl M uAvoafanTtaiyd. [Ipumepsl mpucriocobeHuit
y OpraHu3MoB:  Mopdosioruueckve,  (usmonoruueckre,  OHOXUMHUUECKHe,  TIOBeJileHUeCKue.
OTHOCHTEBHOCTE TMPUCIIOCO0/IEHHOCTH OPTaHHU3MOB.

Bug, ero Kputepuu U CTpyKTypa. Bujoobpa3oBaHre Kak pe3y/bTaT MUKPO3BOJIIOLUH. V30ms1ums —
KToueBol  ¢akTop BuAooOpaszoBaHus. IlyTh u cmocoObl BW000pa30BaHMs:  asyIONaTpUyecKoe
(reorpaduueckoe), cumnaTtpuueckoe  (3KOJIOTHUECKOe), «MTHOBEeHHOe»  (TIOJIUTUIOUJU3alius,
rubpugu3sanys). JuTensHOCTh SBOMIOLMOHHBIX TIPOLIECCOB.

MexaHu3Mbl GOPMUPOBaHUS OHOJIOrMUeCKOro pa3HooOpasus.

Ponb 3BOMOLIMOHHON OHOMOrMM B pa3paboTKe HayuHBIX MeTOJ0B COXpaHeHWs Ouopa3sHooOpasusi.
MWMKpO3BOMIOLIMSL Y KOIBOJIIOLIMS Tapa3UTOB U UX X03sieB. MexaHn3Mbl () OPMUPOBAHKST yCTOMUNMBOCTH



K aHTUOMOTHKaM U crioco0b1 60pHObI € Hel.

JleMoHCTpanuu

IMoprperter: C. C. YerBepukos, 3. Maup.

Tabmunpl 1 cxembl: «MyTalMOHHAsE U3MEHUUBOCTh», «[Iomy/siliioHHasi CTpyKTypa BHa», «Cxema
nposiB/ieHHs1  3aKoHa Xapau—BaiiHbepra», «JIBWXKYyIe CHUIbI 3BOJIIOLMN», «DKOJIOTHUeCKast
W30/ISILMST TIOMYJISILUM CeBaHCKOM (openn», «['eorpaduueckast W30/SUsl TMCTBEHHULIBI CUOUPCKOM
¥ JINCTBEHHULIBI [JaypPCKOM», «Ilomy/sijioHHbIe BOJHBI UMCIEHHOCTU XWIIHUKOB U )KepTB», «Cxema
JeliCTBUsL ecTeCcTBeHHOro orbopa», «®PopMbl 060pbOBI 3a CyllecTBOBaHUe», «VIHAyCTpUaIbHBIN
Me/laHu3M»,  «KuBble ~ KMCKomaembie»,  «IIOKDOBUTENbCTBEHHAs  OKpacka  >KUBOTHBIX»,
«[Ipenyripexxaaroiijasi OKpacka >KUBOTHBIX», «®Du3nosioruueckre afanrtaium», «IIpucrocobieHHOCTb
OpraHu3MOB U eé OTHOCUTE/NBHOCTb», «Kputepum Bupa», «Buapl-aBoWHUKW», «CTpyKTypa BHJa
B mipupozie», «Crocobbl BH000pa3oBaHus», «[eorpacduueckoe BHA000pa3oBaHWe TPEX BH/OB
NaHABILeN», «DKOJI0THYecKoe BHA00Opa3oBaHWe BUIOB CHUHUL, «[IOJHMIIONABI  pacTeHui»,
«KarnycTHo-peeunbIit rubpui».

Ob6opyzoBanye: repbapun pacTeHHi; KOMIEKIMH HACeKOMBIX; Uydesia IITUL| U 3Bepeli ¢ IpuMepaMu
Pa3/IMUHBIX TIPUCIIOCOOIEHUIA; Yyuesia MTHUL] U 3Bepel pa3HbIX BUJOB; repOapvy pacTeHWi OIM3KUX
BU/I0B, 00pa30BaBIINXCSI PA3/IMUHBIMU CIIOCOOaMH.

JIabopaTopHbIe U MPaKTUYECKHe PadoThI

1. JlabopaTtopHas paboTa «BbisiBIeHHe U3MEHUMBOCTH y 0COOEH OIHOTO BUA».

2. labopaTtopHas pabora  «[IpucnocobseHusi OpraHU3MOB U UX OTHOCHTE/IbHas
11e71eC000pa3HOCTh».

3. labopaTtopHas paboTa «CpaBHeHHe BUJOB 110 MOP(HOJOTMYECKOMY KDUTEPUIO».

Tema 3. Makpo3B0/1I0I{UA U eé pe3yabTaThl (6 1)

Metozbl W3yyeHHs] MakKpO3BOMOLMU. [laseoHTO/OrMUecKue MeTo[bl H3YYeHUs] 3BOJIHOLMU.
[TepexozHble GopMbI U (UIOreHeTUYECKUE Psi/Jibl OPraHU3MOB.

Buoreorpaduueckve metozbl H3ydeHus: sBomouyd. CpaBHeHHe (/Opbl U (payHbl MaTepPUKOB
1 oCcTpOBOB. buoreorpaduueckue obsactu 3eMau. BUabI-9HAEMUKA U PeTUKTHI.

OMOprosioruyeckie ¥ CPaBHUTEBHO-MOP(OIOTHYeCKHe ~ METOAbl  W3YYeHHWs  IBOJIOLIUH.
['eHeTyeckMe MexXaHU3Mbl 3BOJIIOLIMA OHTOTeHe3a U TOSIBJIEHUS] SBOJIOLMOHHBIX HOBILECTB.
['omonoruuyHble ¥ aHajOTMYHble OpraHbl. PyJuMeHTapHble OpraHbl U aTaBu3Mbl. MomeKy/sipHO-
reHeTUueckue, OHOXUMMUECKHe U MaTeMaTHueCcKhe MeTO/bl M3yueHWs SBO/IOLMH. ['OMOIOTHYHbIe
reHbl. CoBpeMeHHbIe MeTO/jbl TOCTPOeHHs (UIOreHeTHUYEeCKUX /lePEeBbEB.

XPOMOCOMHBIE MyTalli U 3BOJIIOLUS] T€HOMOB.

OO6mue 3akoHOMepHOCTH (TpaBuia) 3BoymOLMA. [IpuHyun cmenbl ¢@yHkyuil. HeobGpaTumocTb
3BOJIIOLIMU. AZlaNTBHAs pajvalysi. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

JleMOHCTpanuu

[optpetri:K. M. Bap, A. O. KoBanesckuii, ®. Mrosnep, 3. I'ekke/b.

Tabmmiier 1 cxembl: «PuUIOreHeTHUECKHI psiff JIOIIAAN», «APXeONTeprKC», «3Bepo3yOble siIephl»,
«Creroyedanel», «PruHHO@UTHI», «CeMeHHble ManmoOpOTHUKW», «buoreorpaguueckye 30HbI 3eMJN»,
«/lpetid KOHTHHEHTOB», «PemuKTbI», «HauampHble CTaguM 3MOPHOHATBHOTO Pa3BUTHSI TIO3BOHOYHBIX
JKMBOTHBIX», «]"OMOJIOTMYHbIE M aHAJIOTUYHbIe OpraHbl», «PyarMeHTb», « ATaBU3MbI», « XpPOMOCOMHBIE
HabOpbI uesioBeKa U IIMMIIaH3e», «['JlaBHbIe HarpaBieHWs SBOMIOLMH», «OOIye 3aKOHOMepPHOCTH
3BOTIOLIAN».

OO6opy/I0BaHKe:KO/UTEKIHA, TepOapuy, MYJ/ISDKA MCKOMaeMbIX OCTATKOB OPTraHWU3MOB; MYJISDKU
TOMOJIOTUYHBIX, aHAa/IOTUUHBIX, DYAUMEHTapHbIX OPraHOB U aTaBU3MOB; KOJIJIEKLIMM HACEKOMBIX.

Tema 4. IIpoucxoxjeHye 1 pa3BuTHe )Xu3H4 Ha 3emie (15 u)

HayuHble rurioressl TPOMCXOXKAEHHS >KM3HU Ha 3emse. AbuoreHe3 u maHcrepmusi. [loHayuHbIe
TIpe/iCTaBIeHNs O 3apOKJEHUM >KU3HU (KpeaL[MOHM3M). ['MroTe3a MOCTOSIHHOTO CamM03apOXK[eHusl
JKU3HU U eé orposepkeHue onbitamu @. Penuy, JI. Crnasannany, JI. Ilactepa. [Ipoucxoxzaenue >XUsHu
1 acTpoOHoIorysl.



OcHOBHBIE 3Tanbl HeopraHWueckouW 3Bomouyd.IlnaHeTapHass (reosioruyeckas) SBOJIFOLMSL.
Xumuueckasi 3BOOLMSA. AOGHOTeHHBI CHHTEe3 OpraHWYeCKUX BelleCcTB W3 HeopraHudyecKux. OTbIT
C. Mwiepa wul.Hpu. O6pa3oBaHve TOMMMepoB W3 MOHOMepOB. KoarlepBaTtHas ruroTe3a
A. 1. OnapuHa, rumnore3a repsuyHoro OysiboHa /Ix. XoszeliHa, reHeTUuUecKasi ruroTe3a I'. Ménnepa.
PubGosumbr  (T.UYek) wmrunoresa «vupa PHK» VY.T'unbepra. ®opmupoBanue mMeMOpaH
Yl BOSHUKHOBEHHE MPOTOK/IETKH.

Vcropus 3eMv ¥ MeTO/Zibl eé u3yueHus. Vickornaemble OpraHiyecKue OCTaTKu. I'e0XpoHo/Iorus u eé
MeTozbl. OTHOCHTe/IbHAsE U abCOMIOTHAsI TeoXpOHOJoTHs. ['e0XpOHOIOrMUecKas 1IKaja: 30HbI, 3pbl,
NIepUO/BI, STTOXHU.

HauanbHble 5Tarnbl opraHuueckor 3BostoLuu. [1osiByieHre 1 3BOJIOLMS NePBBIX K/IeTOK. DBOJIIOLIUS
MeTabosmm3ma. Bo3HMKHOBeHHe TiepBbIX 3KocvcTeM. CoBpeMeHHble MHKPOOHBIE OWOIIIEHKH Kak
aHaJior repBbIX Ha 3emsie coobiriectB. CTpoMaTosuThl. [IpOKapUOTHI U 3YKapHOTHI.

[TpouicxoxkeHre  3yKapuoT (cUMOHMOreHe3).  DBOJIIOLMOHHOE  TIPOMCXOXK/EHHWEe  BUPYCOB.
[TporcxoxieHre MHOTOK/IETOYHBIX OpPraHU3MOB. BO3HMKHOBEHME OCHOBHBIX DY MHOTOK/IETOYHBIX
OpraHn3MOB.

OcHOBHbIE 3Tanbl 3BOJIIOLMUA BBICIIMX pacTeHWid. OCHOBHbIe apoMopgo3bl pacTeHUid. Brixof,
pacTteHuy Ha cyuy. [TosiBieHre CIOPOBBIX pacTeHUM U 3aBOeBaHMe UMM Cylid. CeMeHHbIe paCTeHMUs.
[TporcxoxieHre 1JBeTKOBBIX PACTEHUM.

OcHOBHBIe 3Tamlbl 3BOMIOLMK >KUBOTHOTO Mupa. OcHOBHble apoMop¢o03bl >KMBOTHBIX. BeHfckas
(ayna. KemOpuiickuii B3pbIB — TMOSIBJIeHHE COBDeMEeHHBIX THUIIOB. [lepBble XOp/OBble >KUBOTHbIE.
JKusHb B Bozle. DBOMIOLMS TIO3BOHOUHBIX. [Tporicxokaenne amprbuii u pentumii. [Ipoucxoxgerve
MJIEKOMUTAIOMX U NTUL. [IpuHiun KmoueBoro apomopdos3a. OcBoeHue 6eCri03BOHOYHBIMU
Y TIO3BOHOYHBIMU >KUBOTHBIMHU CYILIU.

Pa3BuTve >XU3HKM Ha 3emJyie 1O 3paM U MepuojaM: apxel, MpOTepo30M, Maseo30M, Me3030M,
KaitHo30M. OOIasi xapakTepuCTHKa K/MMara | reoyiorHueckux mporecco. [losBneHue u pacrser
XapaKTepHbIX OpPraHM3MOB. YTjeoOpa3oBaHMe: ero YC/IOBUS U BAWsHHME Ha Tra30Bblii COCTaB
aTMocQepsl.

MaccoBble BbIMHpaHUsi — 3KOJ0rMUecKrde KpU3MUChl NMpouuioro. [IpuuvHel U c/ieZiICTBUSI MacCOBbBIX
BeIMUpaHuid. CoBpeMeHHbIM 9SKOJIOTHUeCKUld KpHU3HC, ero ocobeHHoctH. [Ipobnema coxpaHeHHs
bropaszHoobpa3us Ha 3emiie.

CoBpeMeHHasi crucTemMa opraHuueckoro mupa. IIpuHImnb! Kiaccurkauu opranu3MoB. OCHOBHbIE
CcUCTeMaTHUyecKue rpyIbl OpraHu3MOB.

JleMOHCTpanuu

[optpetsl: @. Peau, JI. Cnaniaduany, J1. [Tacrep, . . Meunukos, A. Y. OnapuH, [)X. XonaelH,
I. Ménnep, C. Munnep,
I'. FOpwu.

Tabuiier U CXEMBL: «Cxema OITbITa D. Penu», «Cxema OIIbITa

JI. TlacTepa 1o U3y4yeHUIO CaMO3apoXKAeHus Ku3Hu», «CxeMa orbita C. Musnepa, I'. FOpu», «3OTambl
HEOpraHuuveckou 3BOMIOLMN», «['eoXpoHosOrnueckass mkana», «HauanbHble STambl OpraHAYecKou
sBomoLrn», «CxeMa 00pa3oBaHMsi 3YKapHOT IMyTéM cumbOuoreHesa», «CucremMa >XMBOM TIPUPO/BI»,
«Ctpoenue Bupyca», «Apomopdo3bl pacTeHUi», «PuHMOGUTB», «OJHOK/IETOUHbIE BOAOPOCIINY,
«MHOrok/eTouHble BOZOpPOC/IN», «Mxu», «[larnmopoTHUKM», «l'os0cemMeHHble pacTeHUs1», «OpraHbl
LIBETKOBBIX pacTeHUi», «CxeMa pasBUTHS JKUBOTHOTO Mupa», «ApoMopdo3bl >KUBOTHBIX»,
«[Ipocreiiiie»,  «KuilleuHornonoctHele»,  «[lmockue  uepBu», «YUneHUCTOHOTHE»,  «PbIOBI»,
«3eMHOBOJHbIe», «lIpecmbikaroimmecs», «IItuie», «Maekonuraromue», «Pa3sButue  XKU3HU
B apXelcKoi 3pe», «Pa3BUTHe >XU3HM B MIPOTEPO30MCKON 3pe», «Pa3BUTHE >XM3HU B Mae0301lCKOU
spe», «Pa3BuUTHE JKW3HW B Me3030MCKOW 3pe», «Pa3BUTHe JKWM3HKW B KallHO30MCKOW 3pe»,
«CoBpemeHHasi cucTeMa OpraHu4ecKoro Myupa».

Ob6opyzaoBanye:repbapur  pacTeHUI pPa3IMUHBIX OT/E/IOB; KOJUIEKLUM HACEKOMBIX; BJIa)KHbIE
rperniaparbl KMBOTHBIX; PAaKOBUHBI MOJUIFOCKOB; KOJIJIEKLIMA MIJIOKOXKUX; CKeJeTbl MO3BOHOUYHBIX
JKMBOTHBIX; 4yuesia NTUL] U 3BepeM; KO/UIEKLIMM OKaMeHeJIOCTel, I0JIe3HbIX HMCKOIaeMbIX; MYJ/ISDKU
OpraHMYeCcKUX OCTaTKOB OPraHU3MOB.



JIaGopaTopHbIie M MPaKTHYeCKHe PadoThI

1. BuptyanbHas nabopaTtopHas pab6ota «MogenupoBaHue omnbiToB Musiepa—Hpu
TI0 U3yUeHUI0 aOMOTeHHOr0 CHHTe3a OPraHWYeCKUX COeIMHEHNUH B TIePBUYHOM aTMocdepe».

2. labopaTtopHass paboTa «/3ydyeHue U OnMcaHWe MCKOTAeMbIX OCTAaTKOB [IPEeBHHUX
OpraHHU3MOB».

3. [IpakTuueckas pabora «/3yueHue ocobeHHOCTell CTPOEHUs pacTeHUM pasHbIX OTZE/IOBY.

4. TIpaktuueckas pabota «/3yueHue ocoOEHHOCTel CTPOEHUS TO3BOHOUHBIX )KUBOTHBIX».

Tema 5. IIpoucxoxjeHue uesoBeKa — aHTpomnorexes (10 u)

Paszienbl 1 3a1aumM aHTpPOIOIOrUU. MeTo/ bl aHTPOIOJIOTHH.

CraHOB/IeHVe  TIpe/CTaB/IeHUWM O MPOMCXOXKJEHWM  YesloBeKa. PennruosHele  BO33peHMUs.
CoBpeMeHHbIe Hay4YHbIe TEODUM.

CxofCcTBO yesnoBeKa C KMBOTHbIMH. CHCTeMaTHyecKoe II0/I0KeHHe uesioBeka. (CBHJeTenbCTBa
CXO/ICTBA  Ye/ioBeKa  C )KUBOTHBIMU:  CpaBHUTeTbHO-MOPQOIOruyeckrie, 3MOpHOJIOrHUeCcKye,
¢usnonoro-6noxuMuyeckre, moBeieHueckre. OTIMYMsI uesioBeKa OT JKMBOTHBIX. [IpsiMoxoxkieHue
Y KOMIUIEKC CBSI3aHHBIX C HUM TIIpDU3HAKoB. Pa3BUTHe T0JIOBHOIO MO3ra U BTOPOM CUTHajbHOU
CUCTEMBI.

Oewkyiue cuibl (akropel) aHTporioreHesa: Ouonoruueckue, coruaabHbie. COOTHOILIEHUE
OHoIOrMYeCKrX M COLMaIbHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OcHOBHbIE CTa/IuM aHTpoOroreHe3a. PaHHue uesioBekooOpa3Hble 00e3bsiHbI (MPOKOHCYJIbI) U paHHUE
TIOHTH/IbI — OOIIMe TIpeKy uesioBeKOOOpa3HbIX 00e3bsiH U /Mofield. ABCTPA/IONIUTEKH — JBYHOTHE
npeJKy Mofieil. YenoBek yMmerbli, MepBble U3rOTOBIEHUsI OpPyAUN TpyZa. UesnoBeK NMPSMOXOASILUN U
NepBbIi  BBIXOZ Jyofed 3a mnipefensl Adpuku. UenoBek reiifiensOeprckuii — oOmWi  1pesoK
HeaH/lepTalbCKOro uejoBeKa M 4YejioBeKa pa3yMHOro. UenoBeK HeaH/lepTaJbCKUWM KakK BUJ, JIHOJeH
XOJIOZHOrO Kaumara. YesoBeK pasyMHbIM COBPEMEHHOIO THIA, JE€HWCOBCKMM 4YesIOBEeK, OCBOEHHe
KOHTUHEHTOB 3a npefienamu Adpuku. [laseoreHetrka 1 najieoreHOMUKa.

OBOMIOLIMST  COBPEMEHHOTO — uesioBeKa. EcCTecTBeHHBI  OTOOp B MOMYJ/SILMSX — YesoBeKa.
MyTalyoHHbIN TIpoLjecCc ¥ nonuMopgusM. IlomynsioHHbIEe BO/MHBI, Jpeid TeHOB, MUrpanus
U «3(deKT 0CHOBaTe/Is1» B MOMYJISALMSAX COBPEMEHHOTO UesioBeKa.

Yenoseueckre pachkl. [ToHaTHe o pace. bosblive packl: eBporeoujHasi (eBpasuiicKasi), aBCTpaso-
HerpouHas (3KBaTopuasbHasi), MOHIOJIONHas (a3MaTCKO-aMepuKaHCcKas). Bpems u myty pacceneHust
yejioBeKa MO IiaHeTe. EQUHCTBO 4yesoBeueckux pac. HayuHasi HecOCTOSITeIbHOCTh pacu3Ma.
I[TpucriocobeHHOCTh UesioBeKa K pa3sHbIM YC/IOBUSM OKpY’Karolel cpefpl. BimsiHue reorpaduueckoit
cpefbl U Aipetidha reHOB HAa MOP(OJIOTHIO U (PM3HOJIOTHIO UeloBeKa.

MeXAUCIUTIHHAPHBIE MeTO/bl B (PM3MUeCKO (OHO0OrMuecKoi) aHTPOTIONOTHH. DBOJIOLIMOHHAS
aHTPOMOJIOTHSl Y TaJle0aHTPONO/IOTUST UeIoBeYeCKUX Momy/suui. buocouyanbHble HcciefoBaHUsS
TIPUPO/IbI UeroBeka. VccnenoBaHre KO3BOMIOLMN OMOIOTHUECKOTO U COLMATBHOTO B YeIOBeKe.

JleMoOHCTpanuu

IMoprpeter: Y. [Japsun, JI. Jluku, . 4. Porunckun, M. M. I'epacumos.

Tabnuiibl ¥ cxeMbl: «MeTo/bI aHTPOTIOIOTUM», «['0JI0BHON MO3r yesioBeka», «YenoBekooOpasHbie
00e3bsiHBI», «CKeJleT ue/ioBeKka U CKeJIeT IUMITaH3e», «PyZMMeHThl U aTaBU3MbD», «[IBIDKYIIHE CHTTbI
aHTpOMoreHe3a», «JBO/IOLMOHHOE [IpEBO 4YesioBeKa», «ABCTpPa/JONUTeK», «UenoBeK yMmesblii»,
«HenoBek mnpsAMOXoAsALMK», «JleHMCOBCKUM 4esoBeK» «HeaHzaepranblpl», «KpoMaHbOHLIBD,
«IIpenku yemoBeka», «ITaribl SBOIOLIMM YesioBeKa», «Pachl yesoBeka».

O06opy/I0BaHKEe:MY/ISDKM OKaMeHesI0CTel, TpeJIMeTOB MaTepranbHOM Ky/IbTYpPhI ITPEJKOB UeI0BeKa;
penpoaykuuyd  (dbotorpaduy)  KapTuH ~ C MAGDONOTUUECKUMH U OMOMeMCKUMH  CrHOKeTaMu
MIPOMCXOXK/IeHUs YyesioBeKa; (hoTorpaguu Haxo/l0K UCKOTaeMbIX OCTaTKOB Ye/IOBeKa; CKesleT Ye/l0BeKa;
Mo/leslb ueperia 4yejoBeKa U uepera IIKMMIIaH3e; MoJie/lb KUCTH YesloBeKa U KUCTU LIMMIIaH3€e; MOJenn
TOpCa NPeJKOB YeslOBeKa.

JIaGopaTopHble H MpaKTHYeCKHe padoThI

1. JlabopaTtopHass pabora «M3yueHue o0coOeHHOCTeN CTPOEHHsI CKejleTa YesI0BeKa,
CB$I3aHHBIX C MPSIMOXOXK/IEHHUEM».




2. llpakTuueckass paboTa «/3ydyeHHe F3KOTOTUUECKUX a/laNITAL[UI UeTOBEKa».

Tema 6. OJKo/iorMa — HayKa O B3aMMOOTHOLIEHHMAX OPraHU3MOB H HAaJOPraHU3MEHHbIX
CHCTeM C OKpYy)Karoieii cpeaou (3 4)

3aposkzieHre ¥ pa3BuUTHe 3Komorud B TpyAax A. I'ymbonbara, K. ®@. Pynse, H. A. CeBeprioBa, O.
lekkensi, A. Tencnu, B. H. CykauéBa. Pa3penbl v 3afjaum 3Koyiorud. CBS3b 3KOJIOTHU C APYTHMU
HayKaMH.

Metozabl  3Kosioruu. [losieBble  HabmrofieHUsi.  OKCMEPUMEHTHI B 9KOJOTUH:  TIPUPOZHBIE
u aboparopHbie. MogenrpoBaHie B 3KOJOTHH. MOHUTOPUHT OKpY)KAlolleld Cpefbl: JIOKabHBIM,
pEervoHa/IbHBIN U I100a/TbHBIM.

3HaueHWe SKOJIOTMYECKMX 3HAaHUM [ 4YejioBeKa. JKOJIOrMYeCKOe MHMPOBO33DeHHe KaK OCHOBa
CBsI3eld yYeyioBeYeCcTBa C MpUpofoi. PopMHUpOBaHME 3SKOJOTMYECKOM KyJbTYPbl M 9KOJOTMYeCKOU
IPaMOTHOCTH Hace/IeHUs..

JleMoHCTpanuu

[optpetsr: A. I'ymbosnbar, K. ®@. Pynbe, H. A. CeBepiios, 3. I'ekkenb, A. TeHcy, B. H. Cykaués.

Tabmuiel v cxembl: «Pa3zmensl  skomorum», «MeTogel 3Komorun», «CxeMa MOHHUTOPHHTA
OKpYKarolllerd Cpefibl».

JIaGopaTopHble H MpaKTHYeCcKHe padoThI

JlabopaTtopHas paboTa «/3yueHue METOJJOB FKOJIOTUUECKUX UCCII€ZIOBAHUM».

Tema 7. Opranusmsl u cpesa oduranus (9 1)

Okosoruueckre (HakTopbl U 3aKOHOMEDHOCTH HUX JedcTBus. Kiaccudukauyss 3K0OI0rHYecKux
¢dakTopoB: abuwoTnyeckue, OWOTHYeCKWe, aHTpomoreHHble. OOIMe 3aKOHOMEPHOCTH [JeUCTBUS
sKkosioruueckux (akropos. IlpaBuno munumyma (K. [rnpedrens, FO. JInbux). TonepaHTHOCTb.
OBpUOMOHTHBIE Y CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckre (akropel. CBeT Kak 3Komorhdyeckuid akrop. [eiicTBUe pa3HbIX YyuaCTKOB
COJTHEYHOT'O CIeKTpa Ha OpraHM3Mbl. DKOJIOTMUeCcKue TPYIbl paCTeHUI U )KUBOTHBIX 110 OTHOLLIEHUIO
K cBeTy. CUrHasibHasi posib cBeta. @oTOnepruoausm.

Temnepatypa Kak 53Kojoruueckuii ¢akrop. /[lelicTBMe TemmepaTypbl Ha OpPraHH3MBI.
[Mo¥ikunoTepMHbIe U TOMOMOTEPMHbBIE OPraHU3Mbl. DBPUTEPMHbIE U CTEHOTEPMHbIe OPTaHU3MBbI.

BnaxHOCTh Kak 3Komoruueckuii ¢aktop. [Ipucnocobsiennsi pacTeHWd K MOAJEP>KaHUIO BOJHOTO
Oamanca. Kraccudwukaiyss pacTeHUH TI0 OTHOIIEHHIO K Bofe. IIpucrioco06/ieHusi >KMBOTHBIX
K M3MEeHeHHIO BO/IHOTO peKuMa.

Cpenbl  o0MTaHHSI OpPraHM3MOB: BOJHas, Ha3eMHO-BO3[ylliHas, TIOYBeHHas, TyOUHHAas
TIOATIOUBEHHAs, BHYTPHOpPraHW3MeHHas. ®PuU3MKo-XUMHUecKrne 0COOeHHOCTH cpesi  obuTaHus
opranu3moB. IIprcnocobieHusi OpraHu3MOB K JKU3HH B pa3HbIX Cpejjax.

Buosornueckue putMbl. BHelllHMe U BHyTpeHHMe pUTMbL. CyTOUHble U TOAWYHbIE PUTMBI.
[MTpucrocobeHHOCTh OPraHU3MOB K Ce30HHBIM M3MeHEeHUSIM yC/IOBUM XKU3HU.

JKusHenHble ¢opmbl opraHr3MoB. [ToHsiTHe O )kKU3HeHHOW (opme. XKusHeHHble ()OPMbI paCTeHMIA:
JlepeBbsi, KyCTapDHUKU, KYCTapHUUKWA, MHOTOJIETHHE TpPaBbl, OIHOJIETHUE TpaBbl. KU3HeHHbIe (OPMBI
JKUBOTHBIX: TH/IPOOMOHTBI, re00HMOHTBI, a3p00HOHTBI. OCOOeHHOCTH CTPOoeHHsT ¥ 00pa3a KU3HH.

buotnyeckue ¢akropel. Buabl OHOTHYECKUX B3aUMOJEMCTBUI: KOHKYDEHLUs, XHILHUUeCTBO,
cumbuo3 u ero ¢opmbl. [lapasuTysM, Kooreparys, MyTyaau3M, KOMMeHcanu3M (KBapTUPAaHTCTBO,
HaxyieOHUuUecTBO). HeTpoduueckue B3anMojeicTBus (Torudeckue, dopudeckue, ¢abpuueckue).
3HaueHre OMOTHUECKUX B3aWMOZEWCTBUM [/Ig CYIIeCTBOBAHMSI OPraHM3MOB B Cpefie OOWTaHUs.
[TpUHLMI KOHKYPEHTHOTO UCK/TFOUeHUsI.

JleMOHCTpanuu

Tabauibl ¥ CXeMbI: «3JKooruueckre (akTtopbl», «CBETOBOW CHEKTP», «DKOJOTHUECKHE TPYIIIbI
JKUBOTHBIX 110 OTHOLLIEHHUIO K CBeTy», «TeryloKpOBHbIE >KUBOTHBIE», «XO0/0JHOKPOBHbIE KUBOTHbIEY,
«®Pusmonornueckue ajanTalydyd XKUBOTHBIX», «Cpeibl OOMTaHUSI OpPraHM3MOB», «buonoruyeckue
pUTMbI», «Ku3HeHHble (OPMbI pacTeHuil», «KusHeHHbIe (OPMbI >KUBOTHBIX», «3JKOCHCTEMa
IIMPOKOJIMCTBEHHOTO Jleca», «JKOCUCTeMa XBOMHOTo jeca», «llemu mnuTaHus», «XHUIHAYECTBO»,




«[Tapa3utusm», «KoHKypeHIHsi», «CUMOM03», « KoOMMeHCaTu3m».

OOopyzoBaHue:repbapuy  pacTeHW U >KUBOTHBIX, TIPUCTIOCOOEHHBIX K BJAMSHHUIO Pa3/IMYHBIX
9KO/IOTMUeCKHX (akTopoB; repbapvy CBeTO/MOOMBBIX, TeHEMIOOMBBIX U TEHEBBLIHOC/IMBBIX PaCTeHUH;
CBETO/MIOOMBBIE, TEHeMOOUBbIE W TEHEeBBIHOC/IMBLIE KOMHATHBbIE pacTeHus; repbapuy U KOJUIEKLIUU
TEeTyIOMOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMUMBBIX pacTeHWM; uydesa IITHL] W 3Bepel; repbapuu
pacTeHMl, OTHOCSIIMXCS K rurpodutam, Kcepodurtam, Me30(hHUTaM; KOMHATHbIE pPacTeHWsl JAHHBIX
TPYMIT; KOJUIEKLIMM >KMBOTHBIX, OOWTAIOIIMX B pasHbIX cpefax; repbapuy ¥ KOMIEKLUA pPacTeHWi
Y )KMBOTHBIX, 00/Ia[]al0IIUX UepTaMH TMPUCTTOCOO/IEHHOCTA K Ce30HHBIM M3MEHEHUSIM YC/IOBUM JKU3HU;
repbapuy 1 KOJUIEKLIMM PAaCTeHWI 1 )KUBOTHBIX PA3/IMYHBIX YKU3HEHHBIX ()OPM; KOJIIEKIIMH KUBOTHBIX,
YUaCTBYIOILUX B Pa3/IMYHBIX OMOTHUECKUX B3aMMO/IEHCTBHUSIX.

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

1. JJabopaTtopHasi paboTa «BbisiBieHre MPUCIIOCOOTEHHI OPTaHU3MOB K BJTUSIHUIO CBETa».

2. JlabopaTtopHass paboTa «BbisgBieHHe TIPUCIIOCOOIEHUH OPraHU3MOB K BITUSTHHIO
TeMIIepaTyphI».

3. TabopaTopHass paboTa «AHaTroMuyeckre OCOOEHHOCTM paCTeHWH W3 Pa3HbIX MeCT
obuTaHusI».

Tema 8. Oxkosiorusi BU0B ¥ nomyasanui (9 u)

OKoJIoTHYeCcKre XapaKTepUCTUKUA Tomyssaguu. [lomynsims kak Owonornveckas cucrema. Posb
HEOZIHOPOJIHOCTH Cpefibl, pu3nueckux 6apbepoB U 0coOeHHOCTel OUOIOTHU BUIOB B (POPMUPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYpbl Momny/sAuui. OCHOBHBIE TIOKasaTeNyd MOMYJSALMNA: YHUC/IeHHOCTD,
IIJIOTHOCTb, BO3pacCTHasl U I10J10Basi CTPYKTypa, POXKAaeMOCTb, IPUPOCT, TeMIT pPOCTa, CMEpPTHOCTb,
MUTpaLys.

OKoJiorryeckasi CTpyKrypa nomy/sagyy. OLleHKa YMC/IeHHOCTH TOMyJIALMU. [JruHaMKKa NOnyJIsiLyun
v eé perymsaius. buotmyeckui norteHnman nomnysauyud. MogenrpoBaHWe [UHAMMKU  TIOIYJISLIAU.
KpuBble pocTa uncieHHOCTH nonyasiiuu. KpuBble BbDKMBaHUS. Perysius yMc/ieHHOCTH MOMy/IsLviA:
ponb (aKTOpOB, 3aBUCAIIMX U HE 3aBUCSIIMX OT IJIOTHOCTU. DKOJIOTUYECKHe CTpaTervud BUAOB (I-
u K-cTparerum).

[MToHsiTie 00 3KO/IOTHYECKOM Hullle BUa. MectoobuTaHue. MHOTOMepHasi MOZie/Tb 3KOJI0TUUeCKOH
Hui bx. U. XatumHcoHa. Pa3Mepsl sKostornueckoi Huim. [loTeHIManpHas U peaM30BaHHAas HULLM.

By kak cucrema nony/isityid. Apeasnbl BUIOB. BUJbI M UX )KM3HEHHbIE CTpaTernu. JKOJIOTMUeCKue
9KBUBAJIEHTHI.

3aKOHOMEpPHOCTH TIOBEIeHUs] M MUTPalMid >KUBOTHBIX. buo/iorMueckue WHBa3UM 4Yy’>KePOJHBIX
BU/IOB.

JleMOHCTpanuu

IlopTpet: /bx. M. XaTUMHCOH.

Tabnuibl  u cXeMbl: «ODKOJIOTHUECKHE XapaKTePUCTUKW —TOMyJsiun», «[IpocTpaHCTBeHHasI
CTPYKTypa MOMyasaiun», «Bo3pacTHele nupaMubl Nonyasgun», « CKOpoCTb 3acesieHusl IOBePXHOCTH
3emsiv pa3/IMYHBIMU OpraHu3MamMm», «Mogenb 3kosiornueckor Hum k. Y. XaTumHcoHa».

O6opyaoBaHue:repbapuu pacTeHU; KO/UTEKIIUUA )KUBOTHBIX.

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI

JlabopatopHas paboTa «[Ipucrnocobnenus ceMsiH pacTeHUM K pacCesieHHIo».

Tema 9. IKostorusi coo0iecTB. JKOI0rHYecKHe cucTeMbl (12 u)

CoobmrectBa oprann3MoB. brolieHo3 u ero ctpykTypa. CBsi3u MeXXly OpraHu3MaMy B OuorjeHo3e.

OkocucTemMa Kak OTKpbITas cuctema (A. k. TeHciun). @yHKIMOHanbHble OJI0KA OpraHW3MOB
B 5KOCHCTeMe: TpPOAYLeHTbl, KOHCYMeHThI, peiyLieHThl. Tpoduueckue ypoBHU. Tpoduyeckue Lenu
v cetu. Abuoruueckvde 6s0KM 3KocucTeM. [IouBbI M Wbl B 3KOcHCTeMaX. KpyroBopoT BellecTB
Yl TIOTOK 3HEpruM B 3KOCUCTEMe.

OcHOBHBIE TOKa3aTenu 3KOCUCTeMbl. buomacca v npoayKuus. OKOJOTHYecKre MUpaMu/bl uuces,
OroMacchl ¥ SHEpruu.

Junamuka skocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HaripaBieHHble



3aKOHOMEepHBbIe CMeHbl COOOIeCTB — CYKIjeCCHU. [lepBUuHble U BTODUYHBIE CYKLECCUM U UX
MIPUYMHBI.

AmnTpornioreHHble BO3zielCTBYS Ha CcyKieccuu. KimimakcHoe coobimectBo. briopasHooOpasue 1 MoHOTa
KPYTrOBOPOTa BeIL{eCTB — OCHOBA yCTOMUMBOCTH COOODIIIECTB.

[IpupogHbIe 3KOCUCTEMBI. KOCUCMeMbl 03€p U peK. DKocucmeMbl Mopell U OKeaHo8. DKocucmembl
myHOp, necos, cmeneil, NyCMblHb.

AHTpOIOreHHble 3KOCUCTeMbl. ATpo3KocucTema. ArporeHo3. Pasnuuus Mex[y aHTpOIOreHHBIMU
Y TIPUPOJHBIMU 3KOCUCTEMAaMHM.

Ypboskocuctembl. OcHOBHbIe KOMITOHEHTHI ypbOoskocucreMm. ['opogckas ¢opa u dayHa.
CuHaHTponM3alusi TOpo/CKOW (ayHbl. brosiornueckoe M X03siICTBEHHOE 3HaueHHE arpo3KOCHCTeM
1 ypbo3KocucTeM.

3aKOHOMepHOCTH ()OPMHUPOBaHHMSI OCHOBHBIX B3aUMO/EMCTBUM OpPraHU3MOB B 3KOcucTeMmax. Posb
KACcKaoHo2o 3gekma u 8udos-30upukamopos (Kmouesblx 8udo8) 8 (hyHKYUOHUPOBAHUU 3KOCUCTEM.
[TepeHOC >HEpryvy W BelLeCTB MeXJYy CMEXHBIMM 3KOCUCTEMAaMU. YCTOMUYMBOCTb OpPraHM3MOB,
TIOMYJIALMNA U 9KOCUCTEM B YCJIOBUSIX €CTeCTBEHHBIX U aHTPOIIOT€HHBIX BO3J,eUCTBUM.

MexaHu3smbl go3delicmeusi 3azps3HeHull Da3HbIX munoe Ha
cybOp2aHU3MeHHOM, —Op2aHU3MEHHOM, NONYASYUOHHOM U 3KOCUCMEeMHOM YPOBHSIX;  OCHO8bI
9K0/102U4eCKO20 HOpPMUPOBAHUSL

aHmMpono2eHHo20 eo3delicmeus. MeTo[|0JIOTUSI MOHWTOPUHIA €CTeCTBEHHbIX W aHTPOMNOTeHHBIX
KOCUCTEM.

JleMOHCTpanuu

HoptpeT:A. K. TeHncm.

Tabnvielr  u cxembl: «CTpykTypa OHOlleHO3a», «3JKOCHCTEMa IIUPOKOJUCTBEHHOTO Jieca»,
«DJKOoCUCTeMa XBOMHOTO Jieca», «®DyHKIMOHA/MbHbBIE TPYMMbl OPraHU3MOB B 9KOCHUCTEME»,
«KpyroBopoT BelijecTB B 3KocucTeMe», «Ilernu nutaHus (macTOUIIHAS, AeTPUTHAs)», «DKOJIOTUYecKast
npamKia urcen», «JKOoJoruueckasi nMipaMuzia 6uomacchl», «JKosiorudeckasi Mpamuia SHeprumn»,
«Obpa3oBanue 6osota», «[lepBuuHast cykieccusi», «BoCCTaHOBIeHWe Jjleca TIIOC/e TIoXKapa»,
«JKocucteMa o03epa», «ArpoleH03», «KpyroBopoT Bell[eCTB U IOTOK 3HEpPrUd B arpoLieHo3e»,
«[Tprmepbl ypOO3IKOCHCTEMY.

Ob6opyaoBaHue:repbapuM pacTeHWH; KOJJIEKLMM HACeKOMBIX; uyuesia TTHL] U 3Bepeii; repbapuu
KYJIbTYPHBIX U IMKOPACTYLIUX pacTeHUH; akBapuyM Kak MO/le/lb 5KOCUCTEMBI.

JIaGopaTopHble H MpaKTHYeCcKHe padoThI

1. lTpakTuueckas paboTa «/3ydyeHue u onucaHue ypOOIKOCUCTEMBI».

2. labopaTtopHasi paboTa «/3ydyeHue pasHoOOpa3usi MeIKUX TOYBEHHBIX U/IeHHCTOHOTHX
B Pa3HbIX 5KOCHUCTEMax».

3. OKCKypcusa «IKCKypcUs B TUIWYHBIA OuoreoijeHo3 (B gybpaBy, Oepe3Hsik, e/lbHUK, Ha
CYXOZO/TbHBIM WX TIOWMEHHBIH JIyT, 03ep0o, 00/I0TO)».

4. DKCKypCHus «IDKCKypCHUsl B arpO3KOCHCTeMY (Ha MOJjie UK B TEIVIMYHOE XO35KCTBO)».

Tema 10. Buocdepa — riiodanbHast 3xkocucrema (6 u)

Buocdepa — obuieriaHeTapHasi 0060/i0uka 3eM/M, TAe CYIIeCTBYeT WM CYIeCTBOBaja >KU3Hb.
Pa3BuTtue rnpezcraBieHuit o 6uochepe B TpyAax 3. 3tocca. Yuenue B. V. BepHazckoro o 6uocdepe.
O6mnactu 6rocdeps! u eé coctas. JKuBoe BelrjecTBO 6rochepsl U ero QyHKIHH.

3aKOHOMEpPHOCTH  CylijecTBOBaHUs Ouocdeprl. OcobeHHocT OuWOcdepsl Kak r100aabHOMN
3KocucTeMbl. [ITnHaMnuyeckoe paBHOBecre B Ouocdepe. KpyroBopoTsl BeljecTB ¥ OHMOreoXuMHUdecKye
LUKJbI (yrepofa, a3ota). PUTMUUHOCTS siBleHui B Ouocdepe.

3oHansHOCTh Ouoctepnl. TloHsTre o 6mome. OcHOBHbIe OHMOMBI CyIIM: TYHZpa, XBOMHBIE Jieca,
CMelllaHHble U IIMPOKOJIMCTBEHHbIe Jieca, CTelu, CaBaHHBI, MYCTbIHW, TPOIMHWYECKUe Jieca,
BBICOKOTOpBsi. KiMaT, pacTrTesTbHbIN 1 )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa U QYHKLMS >KUBBIX CHCTeM, OLleHKa WX pPeCypCHOro ToTeHLMana U 6uocdepHbIX
GyHKLIMH.

JleMoHCTpanuu



IMoprpetsr: B. M. Bepraackui, 3. 3rocc.

Tabsuirel v cxeMbl: «['eocdepsl 3emin», «KpyroBopoT a3oTa B npupozie», «KpyroBopot yriepoga
B ripupoje», «Kpyrosopor kuciopozga B Iipupoze», «KpyroBopoT BOAbl B npupoje», «OCHOBHbIE
Ouombl cymm», «Knumaruueckue rosca 3emsn», «TyHzapa», «Tailira», «CMellaHHbIM J1ec»,
«IIInpokoycTBeHHBIN 1ec», «Cremnb», «CaBaHHa», «[IycTbiHI», « Tpornrueckun nec».

Ob6opyaoBaHue:repbapuM pacTeHUM pa3HbIX OMOMOB; KOJIEKLIMU KUBOTHBIX.

Tema 11. YesioBeK U oKkpy)Karwinas cpega (6 u)

OKojornyeckMe KpPU3WChl M UX TIPUUMHBL. Bo3feiicTBue uesnoBeka Ha Owmocdepy. 3arpsizHeHMe
BO3yIIHOW cpefpl. OxpaHa Bo3/Ayxa. 3arpsisHeHMe BOAHOW cpefpl. OXpaHa BOJHBIX PeCypCOB.
Paspyuienue nmousbl. OxpaHa MOYBEHHBIX peCcypcoB. V3MeHeHUe KuMmara.

AHTpOIIOTeHHOe BO3/IeCTBHME Ha pPACTUTENbHBIN U )KUBOTHbIM MHp. OXpaHa pacTUTEIbHOTO
Y )KUBOTHOTO Mypa. OCHOBHBIE TIPUHLUITEI O0XpaHbl NpyUpoAbl. KpacHeie kuuru. Ocobo oxpaHsieMble
nipupozHbie Tepputopuu (OOIIT). BoraHuueckue cafjbl U 300/I0THYeCKHe TIapKU.

OcCHOBHbIe TPUHLMIBI YCTOMUMBOIO pasBUTHSl 4YejioBeuecTBa U MpUpofbl. ParjuoHanbHOe
NIPUPO/IOTI0/Ib30BaHKe U coXpaHeHue Ouosoruyeckoro pasHoobpasus 3emu. OO11e 3aKOHOMEPHOCTH
r7100a/IbHBIX 9KOJIOTHUECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpPH3HCAa U ero BepOSITHbIe
TIOC/Ie/ICTBUSL.

Pa3BuTHe MeTOZI0OB MOHHUTODHUHIA pa3BUTHUS OMACHBbIX TeXHOTeHHbIX IMpoueccoB. CucmemHble
uccnedogaHuss nepexoda K pecypcocbepezaroujell U KOHKypeHmocnocobHoll 3sHepzemuke. buo-
JorhiyecKkoe  pasHooOpaswe U Ouopecypchl.  HayuoHanbHble — UH(POPMAYUOHHbIE  CUCMEMbl,
obecneuusarowjue oocmyn K uH¢popmayuu no cocmosiHulo omoenbHblx 8u008 U skocucmem. OCHOBbI
IKopeabuaumayuu skocucmem u cnoco6o8 60pbbbl ¢ buonospexcoeHuUsIMU. PeKoHCmpyKyusi MOPCKUX
U Ha3eMHbIX 5KOCUCmeM.

JleMOHCTpanuu

Tabnuiibl U cxeMbl: «3arpsi3HeHHe artmocdepbl», «3arps3HeHre TUApocdepb», «3arpsisHeHHe
nouBbl», «IlapHUKOBBIM 3ddekT», «Ocob0 oxpaHseMble TIPUPO/HbIE TepPUTOPUM», «Mogeru
yTIpaBJIsIeMOr0 MUpa».

Ob6opyzaoBanue:ororpaduy 0XpaHsieMbIX pacTeHWH U >KUBOTHbIX KpacHoi kuuru P®, KpacHoii
KHUTY perruoHa.




TEMATUYECKOE IVNTAHUPOBAHUE

10 KV/TACC
Ne KosmmuecTBO yacoB
H JJIeKTPOHHbIe
aniMeHOBaHHe pPa3/ie/ioB U TeM .
n/ | mporpaMmsI B . g - (maponnie)
porp cero | 2 £ € E o0pa3oBaTe/bHBIE
1 buosiorus kak Hayka 1
2 JKuBbIe CUCTEMBI U UX U3yUYeHre 2
3 buosnorust KneTku 2 0.5
4 XuMnueckasi OpraHui3arus KieTku 10
5 CTpoeHue U QyHKLUU K/I€TKH 8 2 Bubmoreka [HOK
OGMeH BOIIeCTE 1 [IDEBDALLCHIE https://m.edsoo.ru/7
6 SHEepruu Bm eTKe P J 1 413368
P sl http://school-
7 HacneznctBeHHas nHdopmalys 1 9 0.5 collection.edu.rw/)
peasu3aiys eé B KJeTKe ) )
JKW3HEeHHbBIN I[TUK/T KIeTKU 6 1 http://ebio.ru/
CTtpoeHre ¥ QyHKLMU OPraHU3MOB 17 1,5 http:/
bio.1september.ru
10 Pa3MHOXeHHe ¥ pa3BUTHE OPraHU3MOB 8 1,5 rurok/
uro
11 ['eHeTHKa — HayKa O Hac/aeCTBEHHOCTU ) 05 http://divu-
Y U3MEHYUBOCTU OPraHU3MOB inf.narod.ru/
12 3aKOHOMEpPHOCTH HacJleICTBEHHOCTU 10 0,5 http://biology.ru/
13 3aKOHOMEPHOCTH M3MEHUHUBOCTH 1 index.php
14 I'eHeTrKa yenoBeKa 1
15 Cesiekuist OpraHU3MOB 1
buotexHoi0rUst ¥ CUHTeTUYeCKast
16 4
ouonorus
17 | Pe3epBHOe Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 109 0 13

[TPOI'PAMME



http://biology.ru/index.php
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HanmeHoBaHWe pa3penoB 1 TeM KonnyecTBo Yacos DNEeKTPOHHbIE

nporpamMmmbl Bcer KoHTPOJIbHbI MpakTuyeckune (umbposeble)
o] e paboThl paboTbl obpa3oBaTesibHbIe
pecypcsl
1 3apoxneHue n passuTne 4 BBEANTE BBeante  [[]]
3BOJIIOLMOHHbLIX NMpeacTaB/ieHUin B 3Ha4YeHne 3Ha4eHune
buonoruu
2 MuKpO3BOJIIOLMSA N €€ pe3ynbTaThl 14 BBepwuTe 2 [[1]
3Ha4eHune
3 Makpo3Bosiouna N eé pesysbTaThl 6 BBEAMTE BBeante  [[]]
3Ha4yeHune 3Ha4YeHune
4 [poucxoxpeHne v pasBuUTne XnN3HNM 15 BBEAUTE 1.5 [[1]
Ha 3emne 3HavyeHue
5 [lpoucxoxaeHune 4esioBeKka - 10  BBepwuTe 1 [[1]
aHTpornoreHes 3HaveHue
6 3Jkonorvsa — Hayka o 3 BBEAMTE 0.5 [
B3aMMOOTHOLUEHUAX OPraHnU3MOB " 3Ha4eHne
HaJOpraHN3MeHHbIX CUCTEM C
OKpYy>KatoLen cpeaown
7 OpraHu3smbl n cpefa obutaHms 9 BBEAMTE 15 [[1]
3Ha4YeHune
8 3Jkonorvsa BuAoB 1 NONynsALnn 9 BBEAMTE 0.5 [[1]
3Ha4yeHue
9 3kosiorma coobuiecTs. 12  BBepwuTe 0.5 [[11
DKO0JIOrn4yecKkne cucTemMsbl 3Ha4yeHune
10 Buocoepa - rnobanbHas 6 BBEAMTE Beeante  [[]]
3KOCUCTemMa 3Ha4eHune 3Ha4eHune
11 Yenosek n oKpyXKatowwas cpena 6 BBEANTE Beeante  [[]]
3Ha4eHune 3Ha4deHune
12 Pe3epBHoOe Bpems 8 BBEAUTE Beeaute  [[]]
3Ha4deHune 3Ha4deHune
No6aBnTb CTPOKY
OBLLEE KOJIMYECTBO YACOB IO 102 0 7.5

NMPOIrPAMME
11 K/ITACC



