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INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma mo yuebHoMy ripegmety "buosorus” (manee - 6uonorust) Ha ypoBHe CpefjHero o0Iero
obpasoBanust paspaboraHa Ha ocHoBe ®ezepanbHOro 3akoHa oOT 29.12.2012 Ne 273-®3 «0O6
obpa3oBanuu B Poccutickoit @epepanyn», PT'OC COO, KoHuenuu nipernojaBanuys yueGHOTo TipeaMeTa
«buosnorusi» ¥ 0CHOBHBIX TIOJIOXKeHUH (hefiepabHON paboueli MporpaMMbl BOCITUTAHUS.

YueOHblii TipeaMeTr «buosorusi»  yrayonénHoro ypoBHs u3yuenusi (10—11 Kaccel) sIBsleTCst
OAHUM W3 KOMIIOHEHTOB TIpegMeTHOW obsactu «EcTtecTBeHHO-HayuHble TpegMeThbl». (CoriacHO
nonokeHusM ®I'OC COO npoduibHble yueOHble TIpeAMEThI, U3ydaeMble Ha YIIyOIEéHHOM YpDOBHe,
ABISIOTCS  criocobom  auddepeHipanin  oOydyeHUs: Ha YpOBHe CpefHero ooOmjero oOpa3oBaHUs |
Npr3BaHbl 00eCreynTh IPeeMCTBEHHOCTh MEXJY OCHOBHBIM OOIMM, CpefjHUM OOIMM, CpeJjHUM
nipodeCCHOHANBHBIM U BBICIIMM 00pa3oBaHHeM. B TO ke BpeMsi KaKZAbIM M3 3THUX Y4eOHBIX MpeMeTOB
Jo/KeH ObITh ODUEHTHPOBAH Ha TIPHOPUTETHOe pelleHWe 00pa3oBaTe/bHbIX, BOCIUTATENBHBIX U
Pa3BUBAIOIMX 3a/lau, CBSI3aHHBIX C Mpo¢opHreHTalrel 00yJaromuxcsi ¥ CTUMY/IMPOBaHeM HMHTepeca K
KOHKDETHOM 00/laCcTU HAy4yHOTO 3HaHWs, CBS3aHHOTO C Ouosorvel, MeAWI[MHON, JKOJIOTHEH,
TICUXOJIOTHeH, CITIOPTOM WU/ BOEHHBIM [J1eJIOM.

[lporpamma 10 yuyebHOMYy mpeameTy "Buonorus" paéT TipeAcTaBieHWe O IeM W 3ajadax
usydyeHusi yueOHoro mnpegmera «buosorus» Ha yrnyO/néHHOM ypOBHe, oripefenseT o0si3aTesibHOe
(VvHBapUaHTHOe) TMpeJMeTHOe COZlep)KaHue, ero CTPYKTypUpOBaHMe T[I0 pasjesaM M TeMawm,
pacrnpesiesieHle T0 KjlaccaM, pPeKOMeHJyeT T0C/el0BaTeIbHOCTh M3yueHHsi yueOHOro Marepuana C
YyUETOM MEXKIIPeIMETHBIX W BHYTPHUIIPEJMETHBIX CBsi3el, JIOTMKM Yy4eOHOro mporecca, BO3PAaCTHBIX
ocobeHHocCTell obyuaromuxcs. B mporpamme mo 6HOIOrHMM peann30BaH MPUHLIMI TIPEEMCTBEHHOCTH C
n3yueHrieM OMOJIOTUM Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHusi, Oarozjapst ueMy MpOCMaTpHUBAETCS
HAlpaB/eHHOCTh Ha TIOC/TeAylollee pa3BUTHEe OWOIOTMYeCKWX 3HaHWM, OPUEeHTUPOBAHHBIX Ha
(hopMHpOBaHUe ecTeCTBeHHO-HAyUYHOTO MUPOBO33PeHUs], SKOJIOTMUeCKOr0 MBILUIeHUS, pe/iCTaB/lIeHUH 0
3710poBOM 00Opase >KM3HH, Ha BOCTIMTaHWe Oepe)KHOTO OTHOLLIEHHS K OKpY»Karolllell IpUpoAHOM cpefe. B
mporpaMMme 10 OHMO/IOTMM TakKe TIOKa3aHbl BO3MOXKHOCTH YydueOHOro mnpeamera «buomorus» B
peaymu3arnuu TpeboBanuit PI'OC COO K MIaHUPYeMbIM JIMYHOCTHBIM, METarpeJMeTHbIM U TIPeAMEeTHBIM
pe3ynbraram o0OyueHHs ¥ B ()OPMHUPOBAHMM OCHOBHBIX BH/IOB yueOHO-TIO3HaBaTeIbHOU JesTeTbHOCTU
00y4JaroIuxcs Mo OCBOEHUIO COjiepKaHUst OMOMornyeckoro obpa3oBaHus Ha YPOBHe cpegHero obIero
oOpa3oBaHUsI.

YueOHblii mipeaMeT «buonorus» Ha YpPOBHe cpegHero oO0mjero o0Opa3oBaHUs —3aBepIliaeT
Ouosornueckoe obOpa3oBaHHEe B IIIKOJIE W OPWUEHTUPOBAH Ha paclidpeHre W yIiyOseHWe 3HaHUMN
o0yuaroluXxcsi 0 ’KUBOW TPHUPOZE, OCHOBAaX MOJEKY/ISIPHON M KIeTOYHOW Ouosorud, sMOpPHOIOTHU U
O10I0TMY pa3BUTHS, TeHETHUKH, CeleKLMH, O10TeXHOMOTHH, SBOJIIOLIOHHOTO YYeHHs U SKOJIOTHH.

N3yuenne yuebHoro mnpegmera «buosorus» Ha yrayOneHHOM ypOBHe OPHEHTHPOBAaHO Ha
TIOZATOTOBKY O0OyYaromuxcsi K MOC/ielylonieMy TOMyueHn0 OHOIoruueckoro obpas3oBaHusi B By3axX U
OpraHv3alysx cpegHero mpodeccroHaabHOrO o6pa3oBaHus. OCHOBY ero cofep)kaHusi COCTaBIsIeT
cuctemMa OHOIOTHUECKMX 3HAHUM, IOMYYeHHBIX TPH W3y4YeHHUH OOyuaroI[UMUCS COOTBETCTBYIOLIMX
CHCTeMaTUYeCKUX pa3ziesioB OHMONOrvyd Ha ypoBHe OCHOBHOTO obirero obpa3soBanusi, B 10—11 kmaccax
3TH 3HaHMS TMOMyYaroT pa3ButHe. Tak, pacivpeHbl U yriaybneHbl OHMonoruueckye 3HaHUSI O PaCTeHUsIX,
JKUBOTHBIX, Trpubax, OakTepusix, OpraHu3Me uYejoBeKa, OOIIMX 3aKOHOMEPHOCTSIX JKW3HH,
JIOTIONTHUTE/IbHO BK/TIOUeHb! OMO/IOrHUeCKre CBeZieHus IPUK/IaHOTO U TIOMCKOBOTO XapaKTepa, KOTOpble
MOXXHO HCTIO/Ib30BaTh KaK OPHEHTHUPHI [is ToC/aenylomero Bbibopa mpodeccuy. Bo3MoxHa Takke
MHTerpauusi OMOMIornuecKuX 3HaHWN C COOTBETCTBYIOIIMMH 3HAHUSIMH, MOTyYeHHBIMUA 00yUYaroIiMUCs
NpY U3yuyeHUr (U3MKH, XUMHUHU, Teorpauy 1 MaTeMaTUKHU.

CrpyKTypa rporpammsl 1o yuye6HoMy npeameTy "Buonorus” oTpakaeT CHCTEMHO-YPOBHEBBIN U
SBOJIIOLMOHHBIA TIOAXOABI K U3yueHWi0 Ouonoruu. CorlacHO UM, H3y4alOTCsl CBOWMCTBA U
3aKOHOMEPHOCTH, XapakTepHble Il JKUBBIX CHCTEM pa3HOI0 YPOBHS OpraHu3aluM, 3BOIOLUN
OpraHd4yecKoro Mupa Ha 3emJsie, COXpaHeHUs: Oroylornueckoro pasHoobpasus riaHetsl. Tak, B 10 kimacce
M3YYaloTCsl OCHOBBI MOJIEKY/ISIDHOW W K/eTOYHOW OHO/IorvM, 3MOpHONOTHM M OHONOTHMH pa3BUTHS,
TeHeTHKH W CeJleKUWH, OMOTeXHOJIOTMM W CUHTeTHUYEeCKOW OWO/IOrWH, aKTyaqu3upyroTCs 3HaHUS
obyuaroruxcst Mo 60TaHWKe, 300/I0THM, aHATOMUH, (HU3HOIOrMM yesoBeka. B 11 kjacce n3yvarorcst
3BOJIIOLIIOHHOE yueHre, 0CHOBBI 9KOJIOTHH U YueHue 0 6rocdepe.

YueOHbIM nipeiMeT «BHOMOTYs» TIPU3BAH 00ECITeUnTh OCBOEeHHEe 00YUYarOIUMUCS OMOIOTHYe CKUX
TeOpUM W 3aKOHOB, WJeH, TMPUHLUIIOB W TMpPaBWI, Jie)KaluX B OCHOBE COBPEMEHHOM eCTeCTBeHHO-



HayYHOW KapTWHBI MHpa, 3HAaHWM O CTPOEHWH, MHOT000pasuu U 0COOEHHOCTSX KJIETKH, OpraHW3Ma,
TOTTy/ISILUY, OWOLIeHO3a, JKOCUCTEMBbI, O BBIJAIOIMIUXCS HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX
WCC/IeIOBAaHUSAX B OWOJIOTHM, TIPUK/IAAHBIX acrieKTax OWoorMuecKux 3HaHWUW. [ pa3sBUTHS WU
Tofiiep>kaHusi  MHTepeca oOydJarolquxcss K OWO/MOrMM  Hapsgy CO  3HAUUTEIbHBIM — 00BEMOM
TEOPeTUYeCKOT0 MaTepHasia B COZIeP)KaHWHM MPOrpaMMbl MO0 OWUOOTMU TIPEeJyCMOTPEHO 3HAKOMCTBO C
WCTOpYE CTAaHOBJIEHWSI U Pa3BUTHS TOW WM WHOW 007acTH OHOMOTHH, BK/IAZIOM OTEUeCTBEHHBIX U
3apyOe>XHbIX YUEHBIX B PellleHHe BaKHEUIITUX OUO/IOTHYeCKUX U YKOJIOTHYeCKHUX pobsieM.

Llenb w3yuenusi ydyebHOro mpesnmera «buonorus» Ha yriyOnéHHOM YpOBHe — OBJIafieHUe
00y4JarolMMUCsT 3HAHUSMH O CTPYKTYPHO-(YHKI[MOHAJbHOM OpraHW3al[iM >XUBBIX CHCTEM pa3HOTO
paHra v mpuoOpeTeHre YMEeHHH HCTI0Mb30BaTh 3TH 3HaHUS B (HOPMUPOBAHMU WHTepeca K Omnpe/ie/IeHHOM
obnactu mpodecCUOHATBHON [1eSITeJTbHOCTH, CBSI3aHHOW C OWosioruel, Wiu K BbIOOpPY yueOHOTrO
3aBe/IeHus [I71sl TIPOZIOJDKeHHsT OMO0JIOruueCcKoro 00pa30oBaHusI.

HocTiwkeHue 1ie1M U3yuyeHUs yueOHOro mpeamera «BHOMOTHS» Ha YIIyOJEHHOM YpOBHE
obecrieurBaeTCs pelieHrueM CIeyoIX 3aad:

OCBOeHHe OOYyYarIUMHUCS CUCTEMBbI OMOJIOTHUYeCKMX 3HaHWNA: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPUsIX, KOHIIEIMI[USX, TUIOTe3ax, 3aKOHAX, 3aKOHOMEDHOCTSX W TIpaBWIaX, COCTaBJISIOL[UX
COBPEMEHHYI) eCTeCTBeHHO-HayYHyI KapTHHY MHpa;, O CTPOeHWH, MHOrooOpasuu W 0COOeHHOCTSIX
OuosoruuecKux cucTeM (K/IeTKa, OpraHy3M, TIOMYJIsALus, BU/I, OuoreolieHo3, 6ruocdepa); 0 BBIAAIOLUXCS
OTKDPBITHSIX ¥ COBPEMEHHBIX UCC/IeIOBAHUSX B OMOIOTHY;

O3HaKOMJ/IeHHe O0yJarIuXxcsi C MeTO/laMH TI03HaHUSI KMBOW TIPUPOABI: MCC/Ie[0BaTeTbCKUMHU
MeTozlaMu OHOSIOrMueCcKUX HayK (MOJIEKY/ISIPHOM M KIeTOUHOW OuoJioruw, SMOpHosiorud U Ouonoruu
Da3BUTUs, TeHETUKA W CeJIeKLUH, OMOTeXHOJIOTUM W CUHTETUUYeCKOW OHO/IOTHH, Tase0HTOJIOTHH,
9KOJIOTHH); METOAAMH CaMOCTOSITe/TbHOTO TIPOBeJieHUsT OMOo/IornueCcKrUX UCCIeJ0BaHUM B 1abopaTopuu 1
B Tipupojie (HabsroeHe, U3MepeHre, SKCIIePUMEHT, MO/e/TUPOBaHME);

OB/aJleHHe  OOyuaroIUMHUCS YMEHUSIMA: CaMOCTOSITe/IbHO HAaXOAWTh, AHAIM3UPOBATh U
WCTIO0/b30BaTh  OMOOTMUeCKyr0 WH(OPMALUIO; T10/b30BAThCS OMOIOTUYeCKOM TEPMUHOJIOTHEH W
CUMBOJIMKOW; yCTaHaB/IMBaTh CBSI3b MEXIY Pa3BUTHEM OWOJIOTUM W COLIMATbHO-IKOHOMUYECKUMU U
9KOJIOTUUYECKUMH TIPO0/ieMaMy  UeJIOBeueCTBa; OLEHWBATh TIOC/IEACTBUSI CBOEM [eATeNbHOCTU TI0
OTHOIIIEHHIO K OKDPY’Karlolleid TPUPOJHON cpejie, COOCTBEHHOMY 3ZI0POBBIO M 3ZI0POBBIO OKPY>KAIOLI[UX
nrofel; 000CHOBBIBaTH M COOJIOAaTh Mephbl TPOGMUIAKTUKKA WH(EKI[MOHHBIX 3abosieBaHUA, TIpaBU/IA
ToBeJileHUsT B Tipupofie W obecriedeHrsi 0e30MacHOCTH COOCTBEHHOW JKHU3HENEATeNTbHOCTU B
Yype3BbIUaliHBIX CHUTYyal[UsIX TMPUPOJHOTO M TEXHOTeHHOTO XapaKTepa; XapaKTepHU30BaTh COBpeMeHHbIe
HayuHbIe OTKPBITHS B 06acTu buonoruy;

pa3BuThe y OOyYalol[UXCs WHTE/UIEKTYalbHbIX W TBOPUECKUX CHOCOOHOCTel B mpolecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKDPBITUSMH U COBPEMEHHBIMH WCC/IeZOBaHUSIMU B OuoIOryy,
pelllaeMbIMM €0  Tpo0jeMaMy, MeTOZOJIOTHe OWOJIOTHYeCKOTO  UCC/Ie[OBaHUs, TPOBeJeHHUs
9KCITIePUMEHTA/IbHBIX UCC/IeIOBaHUM, pelleH|s] OMOIOTUYeCcKUX 3a/iad, MOJIe/TMPOBaHUs OMOIOTHYeCKUX
00BEKTOB 1 TIPOLIECCOB;

BOCTIUTAaHWEe y OOy4Yaroluxcs I1[eHHOCTHOTO OTHOIIeHWs K >KUBOW MPHUpPOJe B LeoM U K
OTZeNbHbIM e€é 00beKTaM U SIBJIeHUsIM; (DOpPMHUPOBAHKE SKOJIOTUUYECKOM, reHeTHYeCKOW TPaMOTHOCTH,
o0111eli Ky/IbTyphlI ITOBe/IeHHsI B TIPUPO/Ie; UHTErpal[iyl eCTeCTBeHHO-HAayYHbIX 3HAHWIA;

npuobpereHre 00YYAIOLUMHUCS KOMIIETEHTHOCTH B  pal[MOHAJIbHOM TIPHUPO/OTNOJIb30BaHUN
(cobmrofeHrie TIpaBW/T TIOBeJleHUWsI B TIPUPOZE, OXpaHbl BUOB, 3KOCHCTeM, Ouocdepsl), coOXpaHeHUU
COOCTBEHHOTO 3[[0POBbSi W 3/IOPOBbSI OKPY’)KAlOILMX JiEofied (coOmofeHuss Mep TMPOGUIAKTUKU
3abosieBaHu, obecrieueHHe 0€30MACHOCTH JKU3HEAEATENTbHOCTH B  Upe3BbIUAWHBIX  CHUTYaI[UsX
TIPUPO/HOTO M TEXHOTEHHOTO XapakKTepa) Ha OCHOBe WCIIO/b30BaHUsI OMO/IOTHYeCKUX 3HaHUN U YMeHUH
B MOBCeHEBHOU >KU3HU;

CO3[jaHWe  yCJIOBUM  [Jyis  OCO3HAHHOTO  Bbibopa  OOyYalrOU[UMHCS  WHAWBHYaTbHOMN
oOpa3oBaTeNlbHOM  TpPaeKTOPWH, CIoCcOOCTBYOLIEH nocsenywigemMy  npodeccroHaIbHOMY
CaMoOTIpe/Ie/IeHHI0, B COOTBETCTBUU C MHAUBUYaTbHBIMUA UHTEPeCaMH U TIOTPeOHOCTSIMU PeruoHa.

OO011iee yMC/I0 YacoOB, OTBEAEHHBIX HAa MU3ydeHHe OWOOTMM Ha yIyO/IeHHOM YPOBHE CpPeIHEero
obmero obpa3zoBanus, cocrassieT 204 vaca: B 10 kimacce — 102 yaca (3 yaca B Hefienmto), B 11 kmacce —
102 uvaca (3 yaca B HeJiest0).

OTtbop opraHM3alMOHHBIX (OpM, METOIOB U CpeiCTB 00yueHUsT OUOJIOTMIM OCYILECTBIISETCS C
yuéTOoM CITeUIUKH €ero CO/ep)KaHWs W HamlpaBJIeHHOCTH Ha TIPOJO/DKeHWe OHOIoTHYecKoro



oOpa3oBaHMs B OpPraHM3alUsX CPeJHero rnpodecCHoHaNbHOTO U BBICILIETO0 0Opa30BaHMUsI.

O0si3aTesTbHBIM ~ yCJIOBUEM TIPU  O0OyueHWM OWOJIOTUM Ha YIyOJIEHHOM YpPOBHe SIBJISIETCS
NpoBeZieHre 1a00paTOpHBIX M TMpakTHueckux pabor. Takke ydactvie 0OyuyarOL[UXCs B BBIIOTHEHUH
TIPOEKTHBIX U y4eOHO-UCC/Ie[joBaTe/IbCKUX paboT, TeMaTHKa KOTOPBIX OMpejesisieTcsl yuuTesieM Ha
OCHOBe MMEIOIIMXCST MaTepPUaIbHO-TEXHUYeCKUX PeCypCOB U MECTHBIX MPUPOJHBIX YCIOBHM.



COJEPXAHUME OBYUEHUSA
10 KJTACC

CopepkaHve TNpOrpammebl, BblJleJIEeHHOE KypCU8OM, He BXOJAUT B TIPOBEPKY TIOCYyAapCTBEHHOU
uroroBou arrecrauuu (I'MA).

Tema 1. buosiorus Kak HayKa

CoBpemeHHasi Ouonmorvss — KOMIUIeKCHass Hayka. Kparkas wucTopusi pas3BUTHS OHOJIOTHM.
Buonornueckue Haykyd W M3ydyaeMble UMM MpobieMbl. DyH/iaMeHTa/lbHble, TIPUK/IaiHbIe U TIOMCKOBBIE
HayyHble UCC/IeJOBaHUs B OHOMOTHH.

3HaueHue Ouosoru B (OPMHPOBAaHMM COBPEMEHHOM eCTeCTBeHHO-HayuHOW KapTHHBI MHpA.
[Tpodeccuu, cBsizaHHbIe ¢ GHosorveild. 3HaueHHe OUOSIOTHMM B MPAKTHUECKOM /lesiTe/IbHOCTH YesioBeKa:
Me/IULIMHE, CeIbCKOM X031 CTBe, IPOMBILLIEHHOCTH, OXPaHe NPUPO/bI.

JemMoHcTpanu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneir, JK. b. Jlamapk, Y. [dapBun, Y. I'apsei, I.
Mengens, B. U. Bepuagckuii, U. I1. TlaBnos, Y. Y. MeunukoB, H. . BaBunos, H. B. Tumodees-
Pecosckuy, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiipl 1 cxembl: «CBsi3b OMOMIOTUM € IPYTUMU HayKaMu», «CricTeMa OMO/I0THYeCcKrX HaykK».

Tema 2. ’)KuBble cUCTeMBbI M UX HU3y4YeHHE

JKuBble cucTeMbl Kak TipegMeT wu3yueHusi Ouosmormyd. CBOMCTBA JKUBBIX CHCTEM: €AWHCTBO
XUMHUUECKOTO COCTaBa, AUCKPETHOCTb M LeJIOCTHOCTb, CIOXKHOCTb U YIOPSIJOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTb, CaMOOpraHW3allys, CaMOBOCIIPOW3Be/leHre, pasfpaXUMOCTb, WU3MEHUMBOCTb, POCT U
pasBuTHe.

YpOBHU OpraHusaljiy >KUBbIX CUCTEM: MOJIEKYJISIPDHBIY, K/I€TOUHBIM, TKaHeBbIM, OpPraHU3MeHHbIH,
TIOTTY/ISILIMOHHO-BU/IOBOM,  9KOCHCTeMHBbIN  (OuoreorjeHoTHUecKuid), OuocdepHpiii.  IIporeccsr,
MIPOMCXOZSAIIIME B KUBbIX cucTeMaX. OCHOBHbIe MPU3HAKHU >KMUBOro. JKU3Hb Kak (popMa CyllieCTBOBaHHS
Matepuu. Hayku, nsyyvaromye >kuBble CUCTEMbI Ha pa3HbIX YPOBHSX OpraHu3aliyu.

N3yuenne >kuBBIX cucteM. Metoabl Ouonornyeckoid Hayku. HalGmroneHve, u3MepeHue,
JKCIIepUMEeHT, CuCTeMmarusalys, MeTaaHanus3. [IoHaTHe O 3aBUCMMOM M He3aBUCHMOM IepeMeHHOM.
IInanupoBanue 3skcrepumenTta. [locraHoBka U mnpoBepka rumnore3. Hynesas rumoresa. Ilonartue
BBIOODKM U eé JocToBepHOCThb. Pas3bpoc B Ouonornyeckux [JaHHbIX. OIleHKa [JOCTOBEPHOCTH
MOJIyUYeHHBbIX  pe3ysbraroB. [IpuunHBI  HCKa)keHWs — pe3ynbTaToB — JKcrepuMeHrta.  Ilonsatue
CTaTUCTUYeCKOIo TecTa.

JemMoHcTpanu

Tabmunpl U cxembl: «OCHOBHbIe TPHU3HAKU >KU3HW», «Buonornueckue cuctembl», «CBOMCTBa
JKUBOU MaTepum», « YpOBHU OpraHU3aliuM >XUBOW MPUPOABD», «CTpOeHHe KMBOTHOM KJIeTKW», «TKaHu
JKUBOTHBIX», «CUCTeMbI OPraHOB Ue/lIoBeYeCcKOro opraHusmar», «buoreorjeHos», «buocdepa», «MeTtozbl
W3y4YeHUs JKUBOU MIPUPOJIbI».

ObopyznoBaHue: saboparopHoe o00opynOBaHWe [l TIPOBefleHUs] HaOMIOfeHWH, W3MepeHui,
9KCIIepUMEeHTOB.

ITpakTHueckas pabora «/icnonb30BaHue Pa3/TUUHBIX METOZOB P M3yUeHUH KUBBIX CHCTEM).

Tema 3. buosiorus K/i1eTKu

Knetka — cTpyKTypHO-(YHKIMOHAIbHAS eJUHULIA )KUBOTO. VICTOpHS OTKPBITHS K1eTKu. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIsann, M. Illneligen, P. BupxoB). OCHOBHBIE MTO/IOXKEHUS
COBPEMEHHOU KJIeTOYHOM TEeOPHH.

MeTozbl MOEKYISIPHOM M K/IETOUHOM OMO/IOTMH: MUKPOCKOIIHUS, Xpomarorpadusi, anekrpodopes,
MeTOJ, MeueHbIX aTOMOB, Au(depeHLManbHOe LeHTPU(YTrUpoBaHWe, KY/JIbTUBUPOBAaHUE KIIETOK.
N3yueHue ¢uKcupoBaHHbIXx KaemoK. ONeKTPOHHas MHKpockonus. KoHokanbHas Mukpockonusi.
BumanbHoe (npudtcu3HeHHoe) u3yyeHue Kaemok.

JemMoHcTpanu

IToptpertsr: P. I'yk, A. JleBenryk, T. IlIsann, M. lIneligen, P. Bupxos, K. M. Bap.

Tabmunpl 1 cxembl: «CBeTOBOM MHUKDPOCKOT», «ODJIEKTPOHHBIM MHKDPOCKOI», «VICTOpUST pa3BUTHS
METOZ,0B MUKPOCKOITUN».

ObopyzoBaHue: CBeTOBOM MHKPOCKOI, MHKpOIIpernapaTtbl paCTUTENbHBIX, JKUBOTHBIX U
OakTepHaTbHBIX K/IETOK.

IlpakTHueckasi pabora «/I3yueHre MeTOfOB K/eTOUHON Ouosmorun (Xpomatorpadusi,
snekTpodopes, nuddepenimansHoe LeHTpudyrupoBanue, [TLP)».



Tema 4. XumMuuecKass OpraHusanus KJ1eTKH

XVMUYeCKUM COCTaB KiIeTKU. Makpo-, MMKPO- U y/IbTpaMUKpO3/1eMeHThl. Bojga u eé posmb Kak
pacTBOpUTesIs, peareHTa, y4yaCTWe B CTPYKTYpUPOBaHUM KJI€TKH, TeIUIopery/asiuu. MuHepaibHble
BeIlleCTBa K/IeTKH, X O1oornyeckast posb. Posib KATHOHOB ¥ aHHOHOB B KJIETKe.

OpraHunueckue BelllecTsBa K/IeTKU. bruosornueckre nonumepsl. beskn. AMUHOKUC/IOTHBIN COCTaB
6enkoB. CTpPyKTyphI 6enKoBOM MoseKysbl. [lepBuyHasi cTpykTypa 6enka, rmenTraHas cBsi3b. BropuuHas,
TPeTUYHasl, YeTBepTUYHasi CTPYKTypbl. [leHaryparus. CBodictBa 0OenkoB. Kraccudwukaiusi Genkos.
Buonoruueckue ¢GyHkiun 6e1KkoB. IIpuoHbl.

YrneBogpl. MoHOCaxapu/ipl, [gUCaxapujbl, OMATOCaxXapHAbl W momucaxapuibl. OOmmi 11aH
CTPOEHHs M (PU3UKO-XUMHUUYEeCKHe CBOMCTBA YI/ieBoZi0B. brosornueckue GyHKLMY YITIEBOJOB.

Jlurgel. TwapodunsHo-THApodoOHbIe cBoMcTBa. Knaccubmkauust munuzoB. Tpurimiepuzbl,
dochomnuab, BOCKH, CTepougbl. buonmornueckne ¢yHkumm unugoB.  OOmue  cBOMCTBa
Oronornyeckux MeMOpaH — TeKy4yeCThb, CTIOCOOHOCTh K CaM03aMbIKaHHUIO, TTOJTYTIPOHUL[aeMOCTb.

Hyxneunosslie kuciotel. [IHK u PHK. Ctpoenue Hyk/1erHOBBIX KUC/IOT. Hykneotupl. [IpuHiun
koMiuieMeHTapHocTH. [TpaBuno Yapradda. Crpykrypa JHK — fBoiiHas crivpanbs. MecToHaxoXzaeHue v
6uonornyeckue gpynkuyu JHK. Buast PHK. ®yukim PHK B kieTke.

Crpoenuie Mosiekynsl AT®. Makpospruueckue cBsi3u B MosieKyne AT®. Buonornueckue QpyHKLUH
AT®. BoccraHOoB/eHHble IepPeHOCUMKH, MX (YHKUMM B KieTke. /[[pyeue Hykaeo3uompucpocgambl
(HT®). CexBenvipoBanue [THK. Memoob! 2eHOMUKU, MPAHCKpUNMOMUKU, NPOMEOMUKU.

CrpykrypHasi Owosorusi: Ouoxumuueckne # Onodusnueckde WCCAeOBaHUS COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYPbI 61oMosiekys. ModenuposaHue cmpykmypbl U ¢pyHKyuli buomonekyn u ux
komnaekcos. KomnbiomepHbllli Ou3alii U Op2aHuuecKull cuHme3 OUOMOMEKY1 U UX HenpupooOHbIX
aHan10208.

JemMoHcTpanu

IToprpeter: JI. Ilomunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH, ®@. Cshrep, C.
[Ipy3unep.

[Huarpammel: «PacripesieeHe XMMUUeCKUX 3/1eMEHTOB B HeXXUBOW NIpupoge», «Pacrpenenenue
XUMHUECKHUX 3JIEMEHTOB B )KUBOU IIPUPOJE».

Tabmuiipl 1 cxembl: «[leproguueckasi Tabmvila XUMHUUECKUX 3/1EMEHTOB», «CTpOeHHe MOJeKYIIbI
BOJbI», «BelectBa B cocraBe opraHu3MoB», «CTpoeHHe MoOJieKy/bl Oeyka», «CTPYKTYpbl OeTKOBOM
MoOJieKysbl», «CTpoeHHe MOJIeKyaT YI/IeBOoAOB», «CTpoeHHe MOJeKy/ln JMMUAOB», «HykienHoBbIe
KUCIO0ThI», «CTpoeHre MojieKysnbl ATD».

Ob6opyzoBaHue: XuMU4ecKast IoCyzia ¥ 060pyzoBaHue.

JIaGoparopHas pabora «O6Hapy>xeHHe Oe/IKOB C TIOMOIIbIO KaUeCTBEHHBIX PeaKI[vii».

JlaboparopHass pabora «lccrenoBaHre HYKIEHHOBBIX KHCJIOT, BbIIeNIEHHBIX U3 KJIETOK
Pas/IMYHBIX OPraHU3MOB».

Tema 5. CTpoeHue U PyHKIMHU K/IETKHU

Tumel KJIETOK: 3yKapuoThueckass U Ipokapuothyeckas. CTpyKTYpPHO-(DyHKIMOHa/IbHble
oOpa3oBaHUsI KITeTKH.

CTpoeHne TpOKapHOTHUECKOM KieTKu. KieTouHass creHka OakTtepuii u apxeil. OcobeHHOCTU
CTPOeHHUs1 reTepoTpPO(HON M aBTOTPO(HON NMPOKAapUOTHYEeCKUX K/IeTOK. MecTo U posib MPOKapuoT B
OuorieHo3ax.

CTtpoeHne ¥ (QYHKIMOHHMPOBAaHHE SYKapUOTHMUECKOM KieTKW. [lmasmatnueckas MeMOpaHa
(mna3manemma). CTpyKTypa myia3mMaThdeckold MeMOpaHbl. TpaHCIOPT BelljeCTB yepe3 T/1a3MaTHueCcKyro
MeMmOpaHy: maccuBHbIM (auddy3us, obmeryéHHas guddysust), akKTUBHBIN (TIEPBUYHBIA U BTOPHUYHBIN
aKTUBHBIN TpaHcropt). IlomymponHuijaeMocts MemOpaHbl. Pabora HaTpuii-KanueBoro Hacoca.
OH/ZIOLMTO3: TMHOLMTO3, arouyTo3. JK30uuTo3. KietouHas creHka. CTpyKTypa U yHKLMHM KJIeTOYHOMH
CTEeHKH pacTeHuH, rpruboB.

Hurormiasma. Lurosons. Llutockener. [IBwkeHue putoriasMbl. OpraHouzbl — K/IETKU.
OpHoMeMOpaHHbIe OpPraHOWbI KIeTKW: JHjoMsia3Maruueckass cetb (OIIC), armmapar [ombmxy,
JT30COMBI, UX CTpoeHre W (yHKUuH. B3anMoCBs3bp 0jHOMEeMOPaHHBIX OPraHOWZOB KieTKH. CTpoeHue
TPaHy/ISIPHOTO peTUKyayma. Mexanusm HanpaeneHus 6Genkoe e DIIC. CuHTe3 pacTBOPUMBIX OesKOB.
CuHre3 K/eTouHbIX MeMmOpaH. [agkuii  (arpaHy/ssipHBIN) — SHZAOIUIA3MAaTUYECKUH — PETHUKY/IyM.
CexkpetopHas ¢yHKIMs anmapara [ombmxu. Modugukayus b6enxkos 6 annapame I'oab0dcu. Copmuposka
benkos 6 annapame IoabOxcu. TpaHCIIOPT BeljecTB B KjeTKe. BaKyonu pacTUTeNbHBIX KIIETOK.



Knetounsi1 cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOM/IbI KJIeTKH: MUTOXOH/IPUH, TU1acTU/bL. IIpoucxoxcdeHue MumoxoHoputl
u naacmud. Cumbuozene3 (K.C. Mepedickosckuii, JI. Mapeynuc). CTpoeHue U GyHKIIMA MUTOXOHJPUIN U
mnactys. IlepBuuHble, BTOpPUMYHBbIE UM  CJIOXKHBIE I17IACTHABI  (POTOCHUHTE3UPYIOLUX  3YKapHOT.
X/10pOM/IacTbl, XpOMOI/IACTI, JIEMKOIIACThI BBICILIUX PACTEeHUH.

HemembOpanHble opraHouzbl kieTku CtpoeHre u GyHKOMMA HeMeMOpaHHBIX OPraHOM/IOB KJIETKU.
Pubocomel. IIpomedxcymouHbie ¢uramenmbl. MukpodunaMeHTbl. AKMUHOBble MUKPODUAAMEHMbI.
MbIiieunble KieTKA. AKMUHOBble KOMNOHEHMbl HeMbIWeUYHbIX KaemoK. MUKpoTpyOouku. KieTouHbrit
1eHTp. CTpoeHue W [IBWDKEeHHe JXTYTHKOB U PeCHHUeK. MUKpPOTPyOOUKHM LuTOM/Ia3Mbl. LleHTpuosb.
Benku, accoyuuposaHHble ¢ MUKpoguiameHmamu u Mukpompyboukamu. MomopHble benku.

Sinpo. Obosnouka siipa, XpOMaTHH, KapyuoIyia3Ma, SAPBIIIKH, X CTpoeHre U (QyHKUWU. S1nepHbIi
OenkoBbI MaTpUKC. [IpocTpaHCTBEHHOE PacrioyioXkKeHHe XPOMOCOM B MHTepGha3HOM sifipe. JyXpoMamuH
u 2emepoxpomamuH. benky XpomaTrHa — TUCTOHBL. /JuHAMuKa si0epHoll 06010uKu 8 Mumo3se. S10epHblil
mpaHcnopm.

Knerounsle BktoueHusi. CpaBHUTe/bHAasi XapaKTepUCTUKA K/IeTOK 3YKapUOT (pacTUTe/bHOM,
JKUBOTHOM, I'PUOHON).

JemMoHcTpanu

IToptpetsr: K.C. MepexxkoBckuy, JI. Maprynuc.

Tabmipl 1 cxembl: «CTpoeHHe 3YKapHOTUUYEeCKOW KieTKh», «CTpoeHHe >XMBOTHOW KJIETKW»,
«CTpoeHHe  pacTUTeNbHOM  KieTKu», «CTpoeHHMe  MHUTOXOHJpumW»,  «Agpo»,  «CTpoeHue
MPOKapUOTHUYECKOU KIIETKW».

ObopyzoBaHue: CBETOBOM MHKPOCKOI, MHKDOTIperapaTrbl pPacTUTebHbIX, >KUBOTHBIX KJIETOK,
MUKpOIIperapaThbl OakTepranbHbIX KITeTOK.

JIaboparopHas pa6ora «/I3yueHre CTPOeHHs K/IETOK Pa3WYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/I3yueHre CBONCTB K/I€TOUHOU MeMOpaHbI».

JIaboparopHas pa6ora «VccienoBaHue 11a3M0/IH3a U /IeT/Ia3MOoJIi3a B PACTUTENbHBIX KJIeTKaxX».

ITpakTHueckas pabora «/3yueHue IBI>KEeHUs [IUTOIIa3Mbl B PaCTUTE/bHBIX K/IETKaxX».

Tema 6. O0MeH BelieCTB ¥ NpeBpallieHne YHePruM B K/IeTKe

Accumunsuysi M IUCCUMWISILUS — JIBe CTOPOHbI MeTabosmm3ma. Tumbl oOMeHa BeljecTs:
aBTOTPO(HBIM U reTepoTPOGHBINA. YuacThe KHCI0poJa B OOMEHHBIX Mpoleccax. OHepreTuueckoe
obecrieueHrie KieTkd: mpeBpaijeHne AT® B o0MeHHBIX mporjeccax. depMeHTaTHBHBINA XapakTep
peakiuii kKieToyHoro MeTabomu3Ma. PepmMeHTBl, MX CTPOEHHWe, CBOMCTBA M MeXaHW3M [elCTBUSI.
KodepmenTsl. OTinunsi (hepMeHTOB OT HEOpPraHW4YeCKHUX KaTaan3aTopoB. benku-akTvBaTophl U Oenku-
VMHTUOUTOPBL. 3aBUCHMOCTh CKOPOCTH (hepMEeHTaTUBHBIX PeaklUii OT pa3/uuHbIX (JaKTOPOB.

[lepBUUHBIN CUHTE3 OPraHUUYECKUX BelleCcTB B KiieTke. POToCHHTe3. AHOKCUREHHbIU U OKCUREHHbIL
¢omocunmes y b6axkmepuii. Ceemocobupaioujue nuemeHmMbl U NU2MeHMbl peakyuoHHo20 yeHmpa. Pomb
XJIOpPOIJIACTOB B Mporecce (oTocuHTe3a. CBeToBas M TeMHOBas (a3bl. Pomoobixarue, Cs., Cy. u CAM-
munbt ¢pomocuHmesa. IIpoayKTUBHOCTb (hOTOCHHTe3a. BiusiHMe pa3iMuHbBIX (DAaKTOPOB Ha CKOPOCTh
¢dorocuHTe3a. 3HaueHHe POTOCHHTE3a.

XemocuHTe3. Pa3HooOpasve OpraHM3MOB-XeMOCHHTETHKOB: HHUTPUHLMpYIOLe OaKkTepu,
)Kene300aKkTepun, cepoOakTepru, BOAOPOJHbIe OaKTepry. 3HaueHne XeMOCHHTe3a.

AHaspobHble opraHusMmbl. Buzabl Opoxenus. IIpopykTbl OpokKeHHsI W MX HCIIO/Ib30BaHHE
yesl0BeKOM. AHa3poOHbIe MUKPOOPTraHU3MbI KaK 00beKThl OMOTeXHOIOTMH U BO30yuTenu 60e3Hel.

AspobHble opraHU3Mbl. JTarlbl SHepreTryeckoro obmena. IlogroroBuTenbHbIA 3Tan. [ukonmus —
OeCKHC/IOPOIHOE paclijeryieHHe [TFOKO3bI.

Buonornueckoe OKWCIeHWe, WM K/AETOUHOe JbIXxaHWe. Polb MHMTOXOHZAPUM B Tpolieccax
buonornyeckoro okucieHus. Lukmmueckre peakuuu. OxkucaurensHoe ¢ochopuiupoBanue. DHepaus
membpaHHo2o  epadueHma npomoHos. Cunme3z AT®P: paboma npomonHol ATD-cuHmasswl.
[lpenmyijectBa a’pobHOro TmyTH oOMeHa BemjecTB Tiepe; aHa’poOHBIM.  JeKTUBHOCTH
SHEpreTHUeCKOro ooOMeHa.

JemMoHcTpanu

IMoptpetsr: [x. Ilpuctim, K. A. Tumwupsses, C. H. Bunorpagckuu, B. A. Durensrapgr, II.
Murtuesnn, I. A. 3aBap3uH.

Tabmunpl u cxembl: «PoTocuHTe3», «DHEpPreTHUeCKUii 0OMeH», «buocuHTe3 beska», «CTpoeHne
bepmeHTa», «XeMOCHHTE3».



ObopyzoBaHue: CBETOBOM MMHKPOCKOI, 00OpyZOBaHWe [/ TIPUTOTOB/IEHHSI TOCTOSHHBIX U
BpeMeHHbIX MUKDOIIPeIaparos.

JlaboparopHasi pabora «lI3yyeHue KaTa/UTUYeCKOW aKTMBHOCTH (epMeHTOB (Ha MpuMepe
aMu/ia3bl WK KaTasiasbl)».

JlaboparopHass pabora «/I3yueHue (epMEHTaTHBHOIO pacIleryieHus TMepoKCH7a BOZOpOJa B
pacTUTe/bHBIX U KUBOTHBIX K/IETKAX».

JTaboparopHasi pa6ora «CpaBHeHHe TIpoLieCcCOB (POTOCHHTE3a U XeMOCHHTE3a».

JIaGopaTopHasi pabora «CpaBHeHUe TIPOLIeCCOB OPOXKEHUS U IbIXaHUSI».

Tema 7. HacnepcrBeHHasi HHGopManysa U peau3anys eé B KieTke

Peakiiuy MaTpuuHOro cuHresa. I[IpyHIMIT KOMIIEMEHTApHOCTH B peakLUsX MaTPpUYHOIO CUHTe3a.
Peanusaius HaciefcTBeHHOM WHGpopmauyu. [eHeTMueckKud KoJ, €ro CBOWCTBAa. TpaHCKpUMNLUs —
Marprunbli cuHTe3 PHK. IIpyHIMIBI TPaHCKPUIILMU: KOMILIEMEHTapHOCTb, aHTUIIApa/Ie/IbHOCTD,
acumMMeTpuyHOCTb. Co3pesaHue mampuuHbix PHK 6 sykapuomuueckoll knemke. Hexkodupyrowjue PHK.

TpaHcsisas U eé stanbl. Yuactre TpaHcnopTHbix PHK B 6rocunTe3e 6enka. YcioBust 6vocuHTe3a
6enka. KogupoBanue aMuHoKuc/oT. Poss pubocom B 6rocuHTe3e Gesika.

CospemeHHble npedcmagneHust 0 cmpoeHuu 2eHog. OpraHusalyis FeHoMa y IPOKapyoT U 3yKapHoOT.
Perynsiiyist akTHBHOCTH T€HOB Y TPOKapHoT. ['urore3a ornepoHa (P. Kakob, K. MaHo). MonekynsipHble
MeXaHU3Mbl 3Kcnpeccuu 2eHog y 3ykapuom. Poib xpomamuHa 6 pezyasyuu pabombl 2eHog. Perymsimus
0OMeHHBIX TIPOL[eCCOB B KieTKe. KyieTouHblii romeocTas.

Bupycel — HeK/leTouHble ()OPMBI JKU3HU M 00MUrarTHble rnapasuTbl. CTpoeHre TPOCTBIX U CI0XKHBIX
BHPYCOB, peTpPOBUPYCOB, OakrepuodaroB. XKusHeHHbili yuka JHK-codepacawjux eupycos, PHK-
codepoicaujux supycos, bakmepuogazos. ObpamHas mpaHckpunyusi, peeepmasd, uHmezpasd.

BupycHble 3abosieBaHusI 4yesloBeKa, KMBOTHBIX, pacteHuid. CIIN/], COVID-19, couuanbHble U
MeJULIMHCKYEe TIPO0/IeMBI.

BuouHpopmamuka: uHmeepayus u avanu3 6bonbwux maccueog («bigdata») cmpykmypHbIX
buonozuveckux OaHHblx. HaHomexHono2uu 6 6uonoeuu u meduyuHe. IIpoepammupyembie yHKYuu
6enxos. Cnocobbl 00cmasKu ekapcme.

JemMoHcTpanu

IToptpetsr: H. K. Konbrios, [I. U. iBaHOBCKMM.

Tabsmunpl u cxembl: «buocuHTe3 Gesika», «'eHeTUUeCKUM Koy, «Bupyce», «bakTepuodarm».

IIpakTnueckas padora «Co3aHre MOJiesTd BUPyCa».

Tema 8. )Ku3HeHHBIN MK/ KJIETKH

KnerouHblii LuK/, ero mepuofpl U peryasuus. ViHTepdasza u MuTo3. OCcoOeHHOCTH TPOLIeCCOB,
npoTeKarolux B UHTepdase. [ToaroToBka KaeTku K fesneHuto. [IpecuHTeTUUECKUI (TOCTMUTOTUUECKUI),
CUHTeTUUYEeCKUM U MOCTCUHTeTUYECKUM (IPeMUTOTUUECKUI) NTepruo/ibl UHTepQasbl.

Marpuunbii cunre3 [JHK — pervmikanus. Ilpuniune! pervmikanuu JJHK: komriemeHTapHOCTS,
TIIOJIyKOHCEPBATUBHBIM CHHTE3, aHTUIapa/yleNlbHOCTh. Mexanusm peruviikaupy JIHK. Xpomocomsl.
Ctpoenne xpomocoMm. Temomepbl ¥ TesoMepa3a. XpPOMOCOMHBI HAabOp K/IETKM — KapHOTHIIL.
JUTioniHbIN 1 raryionAHbBIA Habopel XpoMocoM. ['oMoioruuHble XpOMOCOMBI. I10/10BBIe XPOMOCOMBI.

[Henenne kinetkn — muto3. CTagnuy MUTO3a U NPOUCXOAALME B HUX IPOLieCChl. TUIBI MUTO3a.
KapuoxkuHes u qUTOKUHe3. buooruueckoe sHayeHre MUTO3a.

Perynsiiyist MUTOTHUECKOTO 1MK/Ia K/IeTKU. [IporpaMMuypyemasi KjieToyHasi rubesib — aroriTos.

KnetouHoe £7po, XpOMOCOMBI, (YHKIMOHa/lbHasi TeHOMUKa. MexaHusmbl npoaugepayuu,
ougcpeperyupoeku, cmapeHus u 2ubeau knemok. «Llucpposas knemka» — buouHgpopmamuueckue mooenu
(hyHKYUOHUPOBAHUSA KAEeMKU.

JemMoHcTpanu

Tabmipl u  cxembl: <« KU3HEHHBI LMK KIeTKW», «Muto3», «CTpoeHHe XpOMOCOM»,
«Perukarma JTHK».

Ob6opyznoBaHue: CBeTOBOW MUKPOCKOII, MUKPOTIpernaparhl: « MUTO3 B K/IeTKax KOpeLKa JTyKay.

JIaboparopHasi pa6ora «/I3yueHre XpOMOCOM Ha TOTOBBIX MUKpPOIIperiapaTax».

JIaGoparopHas pabora «HabmomeHre MUTO3a B K/IeTKaX KOHYMKA KOpeIIKa JiyKa (Ha TOTOBBIX
MHUKpOIIpernaparax)».

Tema 9. CTpoeHue U (pyHKIIMY OPraHU3MOB

Buonoruueckoe pa3Hoobpasue opraHn3MoB. OZHOK/IETOUHbIE, KOJIOHUA/IbHbIE, MHOTOK/IETOUHbIE
OpraHU3MBl.



OcobeHHOCTH CTPOEHUsI U >KHU3HeesiTelIbHOCTH OHOK/IETOUHBIX OpraHu3MOB. bakTepuu, apxew,
OZIHOK/IeTOUHbIe TPUOBI, OHOK/IETOYHbIE BOZOPOC/IH, APyTHe MPOTUCTHI. KomoHWanbHble OpraHru3MBbl.

B3anMocCBsA3p YacTeld MHOTOK/JIETOUHOIO OpraHu3Ma. TKaHM, OpraHbl M CHUCTE€Mbl OpraHOB.
Opranusm Kak eguHoe Lesoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTeNbHBIX TKaHei: oOpa3oBaTenbHasi, MOKPOBHAsi, MPOBOJSIIAs],
OCHOBHasi, MexaHnyeckass. OcobeHHOCTH CTpoeHus, (DyHKLMII W pacIlONIO’KeHWs TKaHel B OpraHax
pacTeHuH.

TKaHU JKUBOTHBIX W YejiOBeKa. TWIIbI >KMBOTHBIX TKaHeW: SMMTe/Iua/bHas, COeJUHUTe/IbHas,
MbllIeuHasi, HepBHast. Ocob6eHHOCTH CcTpoeHus], PYHKIMM U PAaCTONo)KeHUs! TKaHel B OpraHax >KMBOTHBIX
Y 4eJIoBeKa.

Opranel. BereratvBHble M reHepaTWBHble OpraHbl pacTeHui. OpraHbl U CHUCTeMbl OpraHOB
JKUBOTHBIX U YejioBeKa. PyHKIIMM OPraHoB U CUCTeM OpPraHoB.

Ornopa Tena opranusmoB. Kapkac pactennid. CkesieTbl OJHOK/IETOUHBIX W MHOTOK/IETOUHBIX
JKUBOTHBIX. Hapy>KHbIM 1 BHyTpeHHNM CKesleT. CTpOeHre U TUIIbI COeJMHEeHNsT KOCTeu.

[BikeHue opraHW3MOB. [IBIKeHHEe OJHOK/IeTOUHBIX OPraHHM3MOB: aME&OOHJHOe, >KI'YTUKOBOE,
pecHuuHoOe. [IBiyKeHre MHOTOK/IETOUHBIX paCTeHUM: TPOIM3MbI U HACTUU. [IBr)KeHre MHOIOKJ/IETOYHBIX
JKUBOTHBIX Y UesioBeKa: MblllleyHasi crcrema. Pecdiiekc. CkesleTHbIe MBI ¥ UX paboTa.

[Tutanue opranusMoB. IloroleHue BOABI, YIVIEKUCIOIO rasa M MHUHepabHBIX BelleCTB
pacteHusMd. ITuTaHue >KMBOTHBIX. BHYTpUITO/IOCTHOEe M BHYTPHK/IETOYHOe NuilleBapeHue. [InraHue
MO3BOHOYHBIX JKUBOTHBIX. OTZenbl IUIleBApUTENLHOTO Tpakra. IluieBapuTesibHble  Jkeses3bl.
[TuieBapuTesibHas CUCTEMA Yesl0BeKa.

[pixaHue opraHu3MoB. [lpixaHWe pacTeHUW. [IpixaHue >XMBOTHbIX. [Juddy3us rasoB uepes
TIOBEPXHOCTb Ki1eTKu. KojkHoe fpixaHue. [IpixaTenbHasi TOBepXHOCTh. JKabepHoe U JIETOUHOe [IbIXaHue.
[JpixaHve IT03BOHOYHBIX JKMBOTHBIX M UeJIOBeKA. OBOJIIOLIMOHHOE YC/IO)KHEHWEe CTPOeHUs JIETKUX
NO3BOHOYHBIX JKUBOTHBIX. /IpIXaTe/bHas cucTema 4ejoBeKa. MexaHNW3M BeHTWIALMU JIETKUX Y NTUL U
MJIEKONIUTAIOIIMX. Peryssius fAbixanus. [pixarenbHble 00bEMBI.

TpaHCnOpT BelecTB y OpraHrW3MOB. TpaHCIIOPTHBIE CHUCTeMbl pacTeHUM. TpaHCIOPT BelecTB y
JKUBOTHBIX. KpoBeHOCHas cucteMa u eé opraHbl. KpoBeHOCHast cuMCTeMa ITO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cep/lle, KPOBEHOCHble COCyAbl M KpoBb. Kpyru KpoBooOpailieHHsi. IBO/IOLMOHHBIE
YC/IO)KHEHHSI CTPOEHMsI KDPOBEHOCHOW CHCTeMbl TO3BOHOUHBIX JKMBOTHBIX. Pabora cepauna u eé
peryssus.

Brisenenue y opraHusMoB. Brienenne y pacreHnid. Beienenue y >)xuBOoTHbIX. COKpaTHUTe/IbHbIE
Bakyosu. OpraHsl BbiieneHust. uUbTpanyisi, cekperys 1 obpaTHoe BcachiBaHWe KaK MeXaHU3MbI PabOThI
OpraHoB BbljesieHus. CBs3b ITOJIOCTH Tesla C KPOBEHOCHOU U BBbIZIe/IUTE/IbHOU crUcTeMaMu. Brifiesienue y
TI03BOHOUHBIX )KMUBOTHBIX U 4esioBeKa. [Touku. CTpoenue u ¢yHKImoHpoBaHUe HedpoHa. ObGpa3oBaHue
MOUH Y YeJIOBeKa.

3ampTa y OpraHM3MoB. 3alldTa y OJHOK/IETOYHbIX OpraHu3MoB. Criopbl OakTepwii W IJUCTBHI
NPOCTeMIINX. 3alliTa Y MHOIOK/IeTOYHbIX pacTteHuy. Kytukyna. CpefcrBa IaCCMBHOW M XMMHWUYECKOU
3aiuThl. PUTOHLIMBIL.

3amuTa y MHOIOK/IETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX IIPOM3BOAHBIE. 3aljura OpraHvd3Ma OT
OonesHeil. IMMyHHasi cucTeMa uenoBeKa. KieTouHbIli ¥ ryMopajbHbIA UMMYHHUTET. BpoXIEHHBIA U
nproOpeTéHHbIN crieldryecknii UMMyHUTeT. TeopHsi K/IOHanbHO-ceseKTHBHOro uMMyHuTera (I1.
Opmux, ®. M. Bbepner, C. ToHeraBa). BocnanuTe/nbHble OTBeTbI OpPraHuM3MOB. Posib BpPOXAEHHOTO
VMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00/1eBaHUI.

Pa3gpakuMoCTh M pery/siusi y OpraHusMoB. PaszpaXKUMOCThb y OFHOK/IETOYHBIX OpPraHH3MOB.
Takcucsl. Pa3apaxuMocTs U perynsnys y pacteHu. POCTOBBIe BelljecTBa U UX 3Ha4YeHHe.

HepBHasi cuctemMa U pedieKTOpHasi peryssilysl y >KMBOTHbIX. HepBHasi cuctema U eé OTZeJbl.
OBOJIIOLIMOHHOE yCJIOKHEHWe CTPOEHHsI HePBHOM CHUCTEMBbI Y >KUBOTHBIX. OTZe/bl TOJIOBHOIO MO3ra
M03BOHOYHBIX )KUBOTHBIX. Pediekc 1 penekropHas gyra. be3ycioBHble U yC/I0BHBIe peieKChl.

I'ymopasipHas peryssiuus U SHLOKPHUHHAs CUCTeMa )KUBOTHBIX U yesioBeKa. JKesesbl SHJOKPUHHOU
CUCTeMbl UM HX TOPMOHBI. [leliCTBMe TOPMOHOB. B3auMMOCBSI3b HEPBHOW W SHJOKPUHHOM CHUCTEM.
I'mnoranamo-runogusapHas cucTeMa.

JemMoHcTpanu

[Toprpert: U. II. I1aBnos.

Tabmunpl 1 cxeMbl: « OJHOK/IETOUHBIE BOZOPOCIN», « MHOTOK/IETOUHBIE BOZOPOCN», «bakTepun»,



«[Ipocrenmme», «OpraHbl LBEeTKOBbIX pacTeHHW», «CHCTeMbl OPraHOB MO3BOHOYHBIX >XUBOTHBIX»,
«BHyTpeHHee cTpoeHre HaceKOMbIX», «TkaHu pacTeHuii», «KopHeBble crucTeMbl», «CTpoeHue cTebsi»,
«CTpoeHHe /MCTOBOM IIJIACTUHKW», «TKaHW >XMBOTHBIX», «CKeyeT 4eyioBeKa», «[luileBapurenbHas
cucrtema», «KpoBeHocHas cucrema», «[lpixarenbHas cucteMa», «HepBHasg cucrtema», «Koxka»,
«MplllleyHas cucTtema», «BbljenuTensHas CUCTeMa», «OHJOKPUHHas cucTteMma», «CTpoeHre MBIIILbD»,
«Mmmynuter», «KuieuHonosoctHele», «Cxema TIWUTaHUS pacTeHUW», «KpOBeHOCHbBIE CHCTEMBI
[03BOHOYHBIX JKUBOTHBIX», «CTpoeHue rupel», «CTpoeHWe IulaHapuu», «BHyTpeHHee CTpoeHUe
noxaeBoro uepBsi», «HepBHasi cucrtema pbiO», «HepBHas cucrtema nsrymku», «HepBHas cucrema
rpecMmelKarouxcs», «HepBHasg cucrema nrulpy, «HepBHasg cucrema Miekonurarolux», «HepBHas
cucTeMa uesioBeKa», «Pediiekc».

OObopyzoBaHue: CBETOBOM MHKPOCKOIN, MHKPOMperapaTbl  OJHOK/IETOUHBIX OpPraHW3MOB,
MUKpOIIperiaparel TKaHel, PpPaKOBMHbI MOJUIIOCKOB, KOJ/UIEKLJUM HACeKOMBIX, WIVIOKOKUX, JKHUBbIE
5K3eMIUIIPbl  KOMHATHBIX pacTeHWH, repbapuy pacTeHWd PpasHBbIX OT/Ee/OB, BJ&KHbIe TIperaparbl
JKUBOTHBIX, CKeJleThl I103BOHOYHBIX, KOJUIEKL[UM OeCr03BOHOYHBIX JKMBOTHBIX, CKeJeT uYesoBeKa,
obopyznoBaHue [ €MOHCTpALMM TIOYBEHHOTO W BO3AYIIHOTO TIMTaHWs DPACTeHW, paciiervieHus
Kpaxmana U OenkoB Tmof [eicTBHeM (epMeHTOB, 00OpyZOBaHHe [ AE€MOHCTPAldy OIBITOB TIO
V3MEpPEeHUI0 >KW3HEHHOM EMKOCTHM JIETKMX, MeXaHu3Ma /bIXaTe/IbHbIX [BWKEHUM, MOJeIU TOJI0BHOIO
MO3ra pas/IuYHbIX )XUBOTHBIX.

JIaGoparopHas pabora «/I3yueHune TKaHel pacTeHU».

JIaGoparopHas pabora «/3yueHue TKaHel KUBOTHBIX».

JIaGoparopHas pabora «/I3yueHue OpraHOB I[IBETKOBOTO PaCTEHUSI».

Tema 10. PasmHoOXXeHHe U pa3BUTHe OPraHU3MOB

dopmbl pa3MHOKEHHsI OpraHM3MOB: Oecriosioe (BK/IIOYasi BereTaTMBHOE) M TI0/I0BOoe. Bupsbl
Gecrosioro pasMHOKeHHSI: IOYKOBAHUe, CTIOPYJISALHS, hparMeHTalysl, KTOHUPOBAaHHeE.

[TonoBoe pa3mHoxeHue. [lonoBble KaeTku, win rametel. Meio3. Ctaguu Melio3a. [loBeneHue
XpoMocoM B Mero3e. KpoccuHrosep. buosornueckuii CMbIC/ Melo03a Y I0JIOBOrO Ipouecca. Meios u
€ro MeCTO B )KU3HEHHOM LIUKJ/Ie OpPraHu3MOB.

I[pen3apopiiieBoe pa3ButHe. ['ameToreHe3 y >KMBOTHBIX. [losoBbie skenespl. OOpa3oBaHue U
pasBUTHeE I10/I0BLIX K/1eTOK. Criepmaroreses u ooreHes. CTpoeHue I0JIOBBLIX K/IeTOK.

OmniofoTBOpeHre ¥ SMOPHOHA/TBHOE pa3BUTHE KUBOTHBIX. CrioCcOOBI OT/I0/[0TBOPEHUST: HapyKHOe,
BHyTpeHHee. [lapTeHoreHes.

WuauBuayansHOe pasBUTHE OPraHU3MOB (OHTOreHe3). JDMOpHO/IOTMS — HAayka O PpasBUTUU
opranu3MoB. MopgozeHe3 — o0Ha u3 2naeHbiXx npobnem smbpuonoeuu. Konyenyus mopcpoeeHos u
modenu mopcpozeHe3a. Crapuu SMOproreHe3a KMBOTHBIX (Ha MpuMepe JATYIIKW). Jpob6nenue. Turbl
npobnenusi. /JemepMuHUpo8aHHoe U HeOepMUHUpOB8AaHHOe OpobneHue. baacmyna, munbl 6aacmyn.
OcobenHocTy ApO6/IeHUs] MIEKOTTUTAOLIMX. 3apO/ibIleBbie TUCTKY (racTpy/isaLusi). 3aKiazka OpraHoB U
TKaHeM U3 3apOoJplllIeBbIX JIMCTKOB. B3anMmHOe BiaMsiHMe YacTer pa3BUBAIOLLETOCs 3apojblila
(smOpuoHanbHasi WHAYKIWs). 3aKaajKa IUlaHa CTPOEHHs YKMBOTHOTO KakK pe3y/ibTaT HepapxuyecKhx
B3aUMO/IeMICTBUI reHOB. BrusiHve Ha SMOpHUOHAnbHOe pa3BUTHE PA3/IMUHBIX (DaKTOPOB OKpY’Karolien
cpepl.

Poct v pasButve XUBOTHBIX. [TocTamMOproHanbHBIN nepuof. IIpsiMoe u HerpsiMoe pa3BUTHE.
PasButre c meramopdo3oM y 6eCrio3BOHOUHBIX U TIO3BOHOYHBIX >KUBOTHBIX. Brosornueckoe 3HaueHHe
[IPSAMOI'0 M HeIpsIMOIO PasBUTHS, UX paclpocTpaHeHUe B npupoge. Tursl pocra )XUBOTHBLIX. DakTOPEI
peryysiliii pocTa >KMBOTHBIX U dYeroBeKa. CTaguy TMOCT3MOPHMOHANBHOTO PA3BUTHSI Y JKHUBOTHBIX U
yesoBeka. [leprosipl oHTOreHe3a yenoBeKka. CTapeHre U CMepTh Kak OMo/IoriuecKie IpoLiecchl.

PasmMHOXXeHMe U pa3sBuUTHe pacTeHUW. ['ameropur U criopoputr. Meiio3 B >KU3HEHHOM LMK/Ie
pactenuii. Obpa3oBaHue criop B mporjecce Meio3a. ['amerorene3s y pacrenuii. OruiofjoTBopeHHe U
pa3BUTHe PACTUTENbHBIX OPraHMU3MOB. [IBOMHOE OTIOAOTBOPEHHE y LIBeTKOBBIX pacTeHuil. OOpa3oBaHue
Y pasBUTHe CEeMeHMU.

MexaHU3MBbI pery/saiuu OHTOreHe3a Yy PACTeHUM U )KUBOTHBIX.

JemMoHcTpanu

[Toprpetsr: C. I'. HaBamus, X. Ilnemas.

Tabmuipl M cxembl: «BereraTnBHOe pasMHOXKeHHe», «Tumbl 6ecrioioro pa3sMHOXKEHUS»,
«Pa3MHOXeHHe XJlaMHUJOMOHa/bl», «Pa3MHOXeHHe 35BI/IeHbl», «Pa3MHOXeHMe Truapbl», «Menos»,
«XpomocoMbl», «I'ameTtoreHes», «CTpoeHHe SIMLEK/IeTKM W CrepMaro3ousa», «OCHOBHbIE CTaJuu



OHTOreHe3a», «IIpsiMoe ¥ HempsiMoe pa3BuTHe», «Pa3BUTHe MaWCKOIO >KyKa», «Pa3BUTHe CcapaHun»,
«Pa3Butne sArymku», «J/IBOMHOe OIUIOZOTBODEHHe Y LIBETKOBBIX pacTeHHW», «CTpoeHHe CeMsH
OJJHOZO/BHBIX U [IBYAO/IBHBIX pacTeHUl», «’KHW3HEeHHBIM LMK/ MOPCKOM KamlyCThbD», «’KW3HEeHHBIN LUK
Mxa», «’KU3HeHHBIM LIUKJI IallOPOTHUKA», « KU3HEHHBbIN LUK/ COCHBI».

Ob6opyzoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIperaparhl IML{eK/IeTOK U CIIepMaTo301/i0B, MOJeNb
«IMK/1 pa3sBUTHUA JIATYLLIKA».

JIaboparopHasi pa6ora «/I3yueHre CTPOeHHS MOJIOBBIX K/IETOK Ha TOTOBBIX MHUKDPOTIperaparTax».

IlpakTHueckasi paGora «BbisgsBieHuMe TIPHU3HAKOB CXOACTBA 3apOJpbIlliell  MMO3BOHOUHBIX
JKUBOTHBIX».

JIaGoparopHas pabora «CTpoeHHe OpraHOB Pa3MHOKEeHHSI BBICIIIMX PaCTeHUI».

Tema 11. I'eHeTHKa — HayKa 0 HAC/IACTBEHHOCTH U H3MEHYHUBOCTH OPraHM3MOB

VcTopusi CTaHOB/IEHUS M Pa3BUTHS TeHeTHKHM Kak Hayku. Pabotel I. Mengens, I. ge ®pusa, T.
Moprana. Ponb oTeuecTBeHHbIX yuéHbIX B pasBuTud reHeTukd. Pabotrer H. K. Kompuoma, H. U.
BaBunoga, A. H. benosepckoro, I'. [I. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OcHOBHBIE TeHeTHYeCKHe TOHATUS U CUMBOJ/bL. [OMOIOrMUHbBIe XPOMOCOMBI, ajule/lbHble T'eHBbI,
a/lbTepHaTUBHbIe NTPU3HAKY, JOMUHAHTHBIN U peLieCCUBHBIMA NTPU3HAK, TOMO3UI0Ta, FeTepo3urora, Yucras
niHus, TUOpHUABL, TeHOTHN, (¢eHoTur. OCHOBHBIE MeTOJbl TeHEeTHUKH: T'MOpH0/IOrHueCcKHi,
LUTO/IOTMYeCKUU, MOJIEKYJIIPHO-TeHeTUYe CKUM.

JemMoHcTpanu

[Toptpetsl: I. Mengens, I ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Benosepckuii, I'. 1. Kapnieuenko, FO. A. ®ummnuenko, H. B. TumodeeB-PecoBckuii.

Tabmuiipl 1 cxembl: «MeTobl TeHeTUKI», «CXeMbl CKpeLBaHUs».

JIaGoparopHas pabora «/Ipo3odua Kak 00BeKT reHeTHUe CKUX UCCIe0BaH .

Tema 12. 3aKOHOMEpPHOCTH HAC/Ie/[CTBEHHOCTH

Monorubpugnoe ckpemyBanue. [lepBeiii 3akoH MeHfensi — 3akoH eAnHOOOpasusi ruOpHZOB
nepBoro ImnokosneHus. IlpaBuno pomuHMpoBaHus. BrTopoli 3akoH MeHjens — 3aKOH paclleryieHus
NpY3HaKOB. LIToN0rNyeckrie 0CHOBbI MOHOTMOPU/IHOTO CKpelLiBaHus. ['1oTe3a UuCTOThI TaMeT.

AHnanmusupyrollee ckpelyBaHue. [IpomexyTouHbIM XapakTep Hac/le[oBaHUsA. PaciernieHue
TIPU3HAKOB I1PU HEITOJIHOM [JOMUHVPOBaHUU.

[OurnbpuzpHoe ckpenBaHue. TpeTuil 3akoH MeHzens — 3aKOH He3aBUCHUMOTO Hac/ie/[OBaHUS
NpY3HaKOB. LIuToornyeckrie 0CHOBBI AUTUOPUHOTO CKpEILBAHUS.

CuervieHHOe HacjeqoBaHue Mpu3HakoB. Paboter T. MopraHa. CrervieHHOe Hacjie[oBaHHe TeHOB,
HapylleHye CLeIUIeHUsI MeXXly reHaMu. XpOMOCOMHasl TeOpys Hac/IeZICTBEHHOCTH.

lenetka mosla. XpOMOCOMHBIM MeXaHM3M OIpefie/ieHUss Tona. AyTOCOMBI M IIOJIOBbIE
XpOMOCOMBI. ['OMOrameTHbINM M reTeporamMeTHbIM No/. ['eHeTHMUeckass CTPYKTypa IOJIOBBIX XPOMOCOM.
HacnenoBaHve prU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

leHoTunm kak Le/noCTHasg8 cucTeMa. [lnenorporyss — MHOXKECTBEHHOE [leCTBHe TeHa.
MHoXecTBeHHbIM anenns3M. B3aumopelicTBhe HeasulenbHbIX reHOB. KoMmIuiemeHTapHOCTb. JOnMCTas.
[Tonumepus.

['eHeTHUeCKUI KOHTPOJIb Pa3BUTHS PacTeHUM, )KMBOTHBIX U UesIoBeKa, a Takxke (pr3nooruuecKux
NPOLIeCCOB, TIOBEeJEHHs] W KOTHUTUBHBIX (YHKUMM. [eHeTHueckne MeXaHW3Mbl CHMOMOTeHe3a,
MeXaHU3Mbl B3aUMOZEUCTBUS «XO3UH — TMapa3uT» U «XO35UH — MUKPOOUOM». ['eHeTHUUeCKre acrieKThl
KOHTDOJIS1 ¥ U3MeHEeHUsI Hac/leICTBeHHOM UH(OpMaliy B TIOKO/IEHUSIX K/IeTOK M OPraHU3MOB.

JemMoHcTpanu

IToprpetsr: I. Mengens, T. Mopras.

Tabmunpl U cxembl: «[lepBblii M BTOpOHM 3akoHBI MeHgens», «TpeTuit 3akoH MeHzens»,
«AHanusupyoljee CkpelyBaHue», «HenonmHoe pomuHupoBaHue», «CleruieHHOe Hac/le[0BaHue
MpU3HaKoB y Apo3odunbl», «[eHeTwKa Tmona», «KapuoTtun yenoBeka», «Kapuotur apo3o@uibl»,
«Kapuortun ntuipl», «MHOXeCTBeHHbIHN aienn3M», «B3anMmozencTere reHOB».

ObopyzoBaHue: Mofenb [yis JIEMOHCTpPALMK 3aKOHOB eJWHO00pasusi THOpPHOB I1€pPBOTO
TOKOJIEHWSI W pacClieIuvleHdsl TIPU3HAKOB, MoOJe/b [jIs JIeMOHCTpalyd 3aKOHa He3aBHMCUMOIO
HaC/1e[0BaHNs IIPDU3HAKOB, MOZe/b I JIeMOHCTpalMu CLeIJIEHHOTO Hac/efloBaHusl IIPU3HAKOB,
CBETOBOM MMKPOCKOII, MUKpoIipernapar: «/po3oguna».

ITpakTHueckas pabora «/3yueHue pe3y/sbTaTOB MOHOTUOPUIHOTO CKPEIIMBaHUs Y APO30QUIbI».

ITpakTHueckas pabora «/i3yueHue pe3y/ibTaToB JUTHOPUIHOTO CKPEIMBaHUS Y APO30QUIbI».



Tema 13. 3aKkOHOMepHOCTH U3MEHYHBOCTH

B3avMogelicTBHe reHOTUNAa U Cpefibl MPU (pOPpMUPOBaHUU (peHOTHNA. VI3MEHUMBOCTH NPU3HAKOB.
KauecTBeHHble M KOMMUYeCTBEHHble TpHU3HAKW. BuHAbl K3MEHUMBOCTH: HeHaC/lIe[CTBeHHas |
Hac/le[,CTBeHHas.

MogudukaionHass U3MeHUYMBOCTb. Ponb cpeibl B (popMHpOBaHMM  MOAM(UKALIMOHHON
n3MeHUMBOCTH. HopMma peakuuy mnpusHaka. BapuanuoHHbld psif, W BapualyoHHass kKpusas (B.
NoranHceH). CBolicTBa MOAU(PUKALIMOHHON U3MEHUNBOCTH.

leHoTunueckass  u3MeH4YMBOCTb.  CBOWCTBA  IeHOTUIIMYECKOM  W3MEHUYMBOCTU.  Buzbl
TeHOTHUITYeCKOM U3MeHUMBOCTH: KOMOWHATHBHAs, MyTal[IOHHaSI.

KombuHaTviBHasi M3MEHUMBOCTb. Meli03 U TIO7IOBOM TIPOL[ECC — OCHOBAa KOMOWHATHWBHOMN
M3MeHYMBOCTH. Ponb KOMOWHATHMBHOM H3MEHUMBOCTA B CO3[AaHMU TeHETUYeCKOro pa3HooOpasus B
npeziesiax OHOro BUAA.

MyTaioHHass U3MeHYMBOCTb. Bribl MyTaliii: TeHHble, XpOMOCOMHBIe, reHOMHble. CIIOHTaHHbIe
Y VHAYLMPDOBaHHble MyTaluu. fnepHble U LUTOIUIa3Maruyeckue Mytanuu. CoMaThuueckue U MOJ0BbIe
MyTarmy. [IpyuvHBl BO3HMKHOBeHHs MyTalMid. MyTareHbl M HX B/IWSHAE HA OpraHU3MBIL.
3aKOHOMEPHOCTM MYTALMOHHOIO IIpoliecca. 3aKOH TIOMOJIOTMYeCKMX PpsIoB B HaC/e[CTBeHHOU
n3meHunBocty (H.W. BaBuioB). BHesinepHasi U3MeHUMBOCTb U HAC/IeICTBEHHOCTb.

OnuezeHemuka U 3NU2EHOMUKd, pOAb 3nu2eHemuyeckux ¢akmopoe 8 HacneooeaHuu U
U3MeH4Yu8oCcmu (heHomunuYeCcKUx nNpU3Hako8 y Op2aHu3mos.

JemMoHcTpanu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmunpl u  cxembl: «Bugbl  u3MeHuMBOCTH», «MoaudUKalMOHHAsi W3MEHUHBOCTH,
«KoMOvHaTvBHasT W3MeHUMBOCTb», «Melio3», «OrogoTBopeHue», «[eHeTnueckure 3aboseBaHuUs
yesioBeKa», « BUibl MyTaryii».

Ob6opyznoBaHue: )XuBble U repbapHble K3eMIUISIPbl KOMHATHBIX pacTeHUH, pucyHKu ((ororpadum)
JKUBOTHBIX C Pa3/IMYHbIMU BUIAMU U3MEHUMBOCTH.

JIaboparopHas pabora «VlccienoBaHue 3aKOHOMEPHOCTEN MOAM(UKAIIMOHHOW W3MEeHUYUBOCTH.
[TocTpoeHne BapraliMOHHOIO Psifia U BAPUALIMOHHOM KPUBOM».

IIpakTnueckas pabora «MyTaiuu y 1po30¢husibl (Ha TOTOBBIX MUKPOIIPeraparax)».

Tema 14. 'eneTHKa yesi0BeKa

Kapuotun uesoBeka. MexayHapoiHas IporpamMma HCC/Ie[OBaHUS TeHOMa uejioBeka. MeTogpl
M3y4yeHUs] TeHeTUKU UesioBeKa: reHeaslornyecKrii, OM3HELOBbIN, LIATOreHeTHUeCKUM, TIOMy/ISILIMOHHO-
CTaTUCTUYeCKUM, MOJIEKY/ISIpHO-TeHeThYeCKri. COBpeMeHHOe OIlpefie/leHre TeHOTUIIA: IT0JIHOTeHOMHOe
CeKBeHUPOBaHWe, TeHOTUIIMpOBaHWe, B TOM uuciae ¢ nomougero [IIIP-ananusa. HacnencrseHHble
3aboneBaHusi venoBeka. [eHHble M XPOMOCOMHBbIe 0Oo0sie3HM uesioBeKa. bonesHu C Hac/e[CTBeHHOMN
NIpe/ipacIioyIOKeHHOCTBI0.  3HaueHWe MeJULMHCKOM TeHeTMKW B [pefoTBPALLleHUM U JIeYeHUU
reHeTHYeCKUX 3a0o/eBaHuil uenoBeKka. MeMKo-reHeTHUeCckoe KOHCY/IbTUpOBaHHe. CTBOJIOBBIE K/IETKH.
[ToHSITHE «T€HEeTHUeCKOTO Tpy3a». IJTHUeCKHWe acTeKThl MCC/IeOBaHWN B 00/aCTH peJakKTUPOBaHUS
reHoMa U CTBOJIOBBIX K/IETOK.

l'eHeTnueckye (HakTOpbl IIOBBILIEHHOW UyBCTBUTE/JHOCTU YeloOBeKa K (U3UUECKOMY U
XUMHUUYECKOMY 3arpsi3HeHUIO OKpysKaroujeu cpefpl. ['eHeTHMueckas mnpepacIioyioKeHHOCTb 4YeioBeKa K
NIaTOJIOTASIM.

JemMoHcTpanu

Tabmumpl u  cxembl: «KapuoTum uyesioBeka», «MeTOAbl W3yUYeHUS] TeHEeTUKHA YeloBeKa»,
«[eHeTryeckyre 3a001eBaHNS YeTIOBEKA».

IIpakTnueckas padora «CocraBjieHre ¥ aHa/IU3 POZIOCTIOBHOW.

Tema 15. Cesrekijusa opranusmMoB

JomecTukanus U cesekuus. 3apoKeHue CcesleKLUU U fAoMecTykaluu. Yuenve H. 1. Basunosa o
LleHTpax MPOWCXOXKAEHUsI 1 MHOT00Opasusi Ky/lIbTYPHBIX pacTeHUH. Posb cesekiju B CO3jaHUM COPTOB
pacTeHuH U Nopof, XUBOTHBIX. COPT, Opoza, ITaMM. 3aKOH FOMOJIOTHYeCKUX PSZIOB B HAC/Ie[,CTBEHHON
nusMeHunBocty H. V1. BaBusioBa, ero 3HaueHue fjisi CeJIeKIIMOHHOU PaOOTHI.

MeTozb! cenekiOHHOW paboThl. VICKyCCTBEeHHBIN 0TOOP: MacCOBBIA U MHAMBUZAYAIBHBIN. OTaribl
KOMOMHAL[MOHHOM cesleKIuK. VIcrbiTaHre TpOW3BOAWTeNeld 1o MOTOMCTBY. OTOOp MO TeHOTHIy C
TIOMOIIIBIO OL|eHKH (heHOTHIIa TOTOMCTBA U 0TOOP T10 TeHOTHITY C TIOMOIIbI0 aHanr3a JHK.

W cKyCcCTBeHHBIM MyTareHe3 Kak MeTOJ CeJeKIIMOHHOW paboThl. Pasual[uoHHBIA U XUMUUECKUH



MyTareHe3 KaK HCTOUHMK MyTaluil y KY/AbTYPHBIX ()OpPM OpraHusMoB. VIcCIionb30BaHME T'€HOMHOIO
peJaKTUpOBaHUSI U MeTO0B pekoMOMHaHTHBIX JJHK pssi mosyueHHsi MCXOZHOTO Marepuana [jist
CeJIeKLUH.

[Tonyuenvie monuryionioB. BHyTpuBHAOBas rubpuausauusi. BiMsKopoACcTBeHHOe CKpelrBaHHe,
win uHOpuAWHT. HepozacTBeHHOe CKpellviBaHWe, WM ayTOpUAWHI. [eTepo3snC M €ero IpUYMHBL
Wcronb3oBaHue reTepo3vca B cenekiuu. OtpanéHHas rubpugusauus. I[Ipeofsonenue Gecriiogust
MEe>KBU/IOBBIX THOPHU/IOB. JJOCTIKeHHUsI CesleKIMM PaCTeHUH Y KUBOTHBIX. «3e1EHasi pegoaoyus».

CoxpaHeHNe M H3y4yeHHe T'eHeTHYeCKUX PeCcypCcOB Ky/IbTYPHBIX PacTeHUM U UX AUKUX POAAYen
JJIsl CO37laHMsI HOBBIX COPTOB M TMOPHU/IOB CE/IbCKOXO35ICTBEHHBIX KY/BTYp. M3yueHue, coxpaHeHue U
ynpaeneHue 2eHemu4ecKuMUu pecypcamu CeabCKOXO3SIUCMBEHHbIX U NPOMbIC08bIX HCUBOMHbIX 8 Ye/sxX
YAyuweHus Cywecmeyouwjux u co30aHusi HO8bIX NOPOO, AUHUL U KPOCCO8, 8 MOM Huc/ae C NpUMeHeHUeM
COB8peMeHHbIX Memo008 HAyUHbIX UCCAe008aHUll, NnepedosblX udell U NepCneKmueHbIX MexHoA02ULl.

JemMoHcTpanu

[Toprperer: H. . Basunos, 1. B. Muuypun, I. [I. Kapneuenko, II. II. JlykbsaHenko, b. JL
Acraypos, H. bopnoyr, [I. K. benses.

Tabmuiipl 1 cxeMbl: «1]eHTpPBI MPOMCXOXKAEHHUS ¥ MHOTO0Opa3usi Ky/lIbTYPHBIX PaCTeHUi», «3aKkoH
TOMOJIOTUYECKUX PsALOB B HaC/Ie[CTBEHHOW HW3MEHUYMBOCTW», «MeTogpl cenekimn», «OtpanéHHas
rubpuau3ays», «MyTareHes».

JlaboparopHass pabGora «l/I3yueHue COpPTOB Ky/JBTYDHBIX pAaCTeHWH U TIOPOJ, [OMALIHUX
JKUBOTHBIX».

JIaGopaTopHasi pabora «/I3yueHre METO/IOB CeJIeKI[UA PACTEHHIN».

IIpakTnueckas pabora «I[IpUBMBKa pacTeHU».

JKcKypcusi «OCHOBHBIE MeTOAbl U [JOCTWKEHMsS] CeJIeKLIMA pacTeHWd U JKUBOTHBIX (Ha
CeJIeKL{MOHHYH0 CTaHLMIO, TVIEMEHHYI0 (hepMy, COPTOMCIBITAaTeIbHbIM YYacTOK, B TEIJIMUHOE X035HCTBO,
B /1abOpPaTOpHIO arpOyHUBEPCHTETA M HAyUyHOTO LIEHTPa)».

Tema 16. BuorexHo0rusi ¥ CHHTeTHYeCKasi 0HO0/I0THsA

OObekThl, WHCMONb3yeMble B OHOTEXHO/MOTMH, — K/IeTOUHble W TKaHeBble KY/bTYPH,
MHUKDPOOPIraHU3Mbl, UX XapaKTepUCTHKa. TpajuivoHHas OuoTexHosorus: xsieboreueHue, TOTyueHHe
KHCIOMOJIOUHBIX MIPOZlyKTOB, BUHO/e/He. Mukpobuonoruye ckuit CHUHTe3. OOBbeKTbI

MHUKpPOOHOIOrnuecKux TexHoaorui. [IponsBozacTBo 6esika, aMUHOKHUC/IOT ¥ BATAMHUHOB.

Co3zanne TeXHONIOTMA M MHCTPYMEHTOB LieJIeHalpaB/leHHOrO0 M3MEeHEeHUs! U KOHCTPYUPOBaHUS
TeHOMOB C LIe/IbI0 TOy4YeHWs] OPraHU3MOB M UX KOMIIOHEHTOB, COZlep)KalljiX He BCTpevaroluecs B
npupojie OMOCUHTETHYECKHE MY TH.

KnetouHast ur>keHepyst. MeTO/IbI Ky/IBTYPbI K/IETOK M TKaHel pacTeHui 1 KUBOTHBIX. KprobaHKH.
Comaruueckasi ruOpuam3aLust 1 COMaTH4yecKrii sMOproreHes. Vcnonb30BaHue rarjionioB B CeeKLu
pacrenud. IlomyueHue  MOHOKAOHA/MBHbIX — aHmumen.  Mcnonb306aHue  MOHOKAOHAABbHBIX U
NOAUK/AOHA/bHBIX aHmMumen 8 meouyuHe. VICKyCCTBeHHOe OIUIO0TBOpeHHe. PeKOHCTPYKIMS SIHLIeK/IeTOK
Y K/JIOHUPOBaHME >KMBOTHBIX. MeTo TpaHCIUIaHTaLUu sifiep KIeTOK. TexHonoz2uu 0300poeneHus,
KY/IbMU8UPOBAHUSL U MUKPOK/AOHA/IbHO20 PA3ZMHONMCEHUS. Ce/bCKOX0351UCMBEHHbIX Ky/bmyp.

XpOMOCOMHasl U TeHHasl WHXeHepus. VICKyCCTBeHHBIM CHHTe3 reHa U KOHCTPyHpOBaHHe
pekombuHanTHbIX [THK. Co30aHue mpaHceeHHbIX opeaHu3mos. JlOCTWKEeHUs] ¥ TepCIeKTHBBI
XPOMOCOMHOM 1 TeHHOW MH)KeHepHH. DKOJIOTHYeCKre U 3THUeCKre 1pobieMbl TeHHOW MH)KeHepHH.

MeguuyHCcKue OuoTexHosmoruu. IloctreHoMHasi 1udpoBas MegunuHa. [1L[P-guarHocTuka.
MeTabon0OMHBIN aHanM3, TeHOLIEHTPUUECKHI aHa/l|3 MpOTeoMa uesioBeKa [Jisi OL|eHKHA COCTOSIHUSI ero
370poBbsi. Vcrionb3oBaHMe CTBOJIOBBIX K/IeTOK. TapreTHasi Tepamusi paka. 3D-OuowmkeHepust Ajist
pa3paboTKu GyHAaMeHTa/JbHBIX OCHOB MEJULIMHCKMX TEeXHOJIOTWH, CO3/laHUsI KOMIUIEKCHBIX TKaHel
COUeTAaHHMEM TEeXHOJIOTUN TpEXMepHOro OuompuHTHHra ¥ ckaddonguHra [AJisi pelieHus 3ajau
NepCOHAM3UPOBAaHHON MeIULIVHBI.

Co3gaHre BEKTOPHBIX Bak[UH C Lefbl0 obecrieueHrss KOMOWHMPOBAHHOM 3alllUThl  OT
Bo30ynutesieli OPBU, ycTaHOBIeHHWe MOJEKYISPHBIX MeXaHU3MOB GyHKUuoHupoBaHus PHK-
CoiepyKalliX BUPYCOB, BbI3BIBAIOLIMX 0CO00 OracHble 3a00/1eBaHus uesioBeKa U )KUBOTHBIX.

JemMoHcTpanu

Tabmuipl 1 cxembl: «Vcronb30BaHe MHUKDOOPTaHW3MOB B TIPOMBIIIJIEHHOM ITPOU3BOZCTBEY,
«KrnetouHast utkeHepus», «['eHHast MHXXeHepUsi».

JIaGoparopHas pabora «/3yueHre 06HeKTOB OMOTEXHOTOTHM».



ITpakTHueckasi pabora «IlomydyeHre MOTOUHOKHC/TBIX TTPOJYKTOBY.
Okckypcusi «brorexHosmoruss — BakKHeMIlllas IPOM3BOJWTE/bHAs CHUa COBPEMEHHOCTH (Ha
OMOTEXHO/IOTHUECKOe TTPOM3BOACTBO)».

11 KJTIACC
Tema 1. 3apox/jeHre H pa3BUTHE BOTIOLHMOHHBIX MPe/CTaB/IeHUH B 0H0/I0rHN

OBomouuoHHasa Teopus Y. [lapsBunHa. IIpeAnoceuiKM BO3HUKHOBEeHUs [apBUHMU3MA. JKUsHb U
HayuHas JeaTebHOCThb Y. JlapBuHa.

[Bwkyiye cunbl 3Bosiolyu BUAOB 1o Y. JlapBuHY (BbICOKAs WHTEHCUBHOCTb Pa3MHOKEHHS
OpraHvM3MOB, HacJe[CTBeHHas W3MEHUMBOCTb, Oopbba 3a CyllecTBOBaHWEe, eCTeCTBEHHBbIH U
WCKYCCTBEHHBIN 0TOOP).

Odopmnenve cuHTeTMueckod Teopun 3Bomonuu (CTO). HeitpanbHasi Teopusi 3BOMIOLIMU.
CoBpeMeHHasi 9BOJIIOIIMOHHAs OWosorvs. 3HaueHWe SBOJIIOLMOHHOW Teopud B (HOPMHUPOBaHUU
eCTeCTBeHHO-HAyUHOW KapTHUHbI MUpa.

JemMoHcTpanu

IToprpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. JK. Cent-Unep, XK. Krosee, Y. [Jlapsus, C.
C. YerBepukos, Y. W. lImansraysen, x. Xongein, . K. benses.

Tabmipl 1 cxembl: «CrcteMa >xvBoi nipupogpl (1o K. JIuHHero)», «JlecTHHIA >KUBBIX CyII[eCTB
(o Jlamapky)», «MexaHu3M (HopMHUPOBaHKS MPUCIIOCOOIeHNIA Y PaCTeHU 1 )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapipyra nyremectBus Y. [dapBuHa», «Haxogku Y. [TapBuHa», «PopMbl 60prObI 3a
cyujecTBoBaHue», «Ilopogbl romy6Geii», «MHoroobpasue KyabTypHbIX (opMm KamycTbl», «Ilopogbl
JIOMAIIIHKX >KUBOTHBIX», «CxemMa oOpa3oBaHMs HOBBIX BUI0B (110 Y. [lapBuHy)», «CxemMa COOTHOIIEHUS
JBWDKYILMX CUJT 3BOMIOLIMN», « OCHOBHBIE 110JI0)KEHHSI CUHTeTUUeCKOM TeOPHY SBOJTIOLIN».

Tema 2. MMKPO03B0O/IIOL{HA H €é pe3y/IbTaThl

[Tonynauuss Kak 371eMeHTapHas eguHUL@a 35Bomoulyd. CoBpeMeHHble MeTOZAbI  OLeHKH
reHeTHYeCKoro pasHooOpas3usi ¥ CTPYKTYpbl TOMynasiuid. M3meHeHue reHO(OHJA TMOMy/SLMU Kak
37IeMeHTapHOe 3BOJIOLMOHHOE siBjieHHe. 3aKOH reHeTHueckoro paBHoBecus k. Xapzau, B. BaitnGepra.

OneMeHTapHble  (akToOpbl  (ABWXKYyILME  CWbl)  3BOMIOLMU. MyTal[MOHHBIM  TIpoLiecc.
KombuHaTviBHasi W3MeHUYMBOCTb. [Ipeiid reHOB — ciydaiiHble HeHamnpaB/ieHHble W3MEHEeHHSI 4YacTOT
anneneid B monymagusx. Oddekt ocHoBarensi. Opgekm OymbLiouHo20 2opablwka. CHudiceHue
2eHemuuecko20 pazHoobpasusi: npuyuHbl U ciedcmeust. IIposienenue a¢pgpexkma Opelicha 2eHog 8 bonbluux
U Mmanblx nonyaayusx. Mwurpanyu. M3sonsuus nomyssiguii: reorpaduueckasi (IpoCTpaHCTBeHHas),
Oronornyeckas (pernpogyKTUBHast).

EcrectBeHHbI 0TOOD — HampaBstomuyil ¢akrop 3Bosoruu. PopMbl ecTecTBeHHOro otbopa:
JBIDKYIIUH, CTaOWMM3UPYIOIUM, Pa3pbIBalOLUi (AU3pynTrBHBIN). [TonoBoit oTOop. Bo3HUKHOBeHME U
5BOJIIOLIMSL COL{MA/IBHOTO TIOBEZIeHNS] )KUBOTHBIX.

[IpucriocobmeHHOCTh ~ OpraHM3MOB ~ KaK ~ pe3yabTaT  MHKDPO3BOIOLMH.  BO3HUKHOBeHUe
npucrocobneHuii y opraHusmMoB. Apomop¢o3bl U uavoaganTauuu. [Ipumepsl mpucrocobneHuid y
OpraHu3MOB: Mopdosioruueckue, ¢dusmonoruueckue, OroxuMHuecKue, 1oBeJileHuecKue.
OTHOCHTETBHOCTD TIPUCTIOCOO/IEHHOCTH OPraHU3MOB.

Bup, ero kpurepun U CTpyKTypa. Buoobpa3oBaHue Kak pe3ynbTaT MUKpPO3BOMOLMH. VI3omsius —
KIroueBoM ¢akTop BHo0Opa3zoBaHusi. IlyTu u criocoObl BHA0O0Opa3oBaHMs: —aIoONaTpUUecKoe
(reorpaduueckoe),  cUMIaTpUyeckoe  (9KOJOTMUECKOe),  «MTHOBEHHOe»  (TOJUIUIOMAU3aLus,
rubpuau3sanys). [JuTensHOCT SBOMIOLMOHHBIX TIPOLIeCCOB.

MexaHu3mel (hOpMHPOBaHUS OHOIOrHUECKOTO Pa3HO00Opasusl.

Posib 9BOSTIOIIMOHHON OH00THEM B pa3paboTKe HayuHBIX METOZI0B COXpaHeHHsi OMopa3Hoobpasusi.
MUKpO3BO/IIOLIMS ¥ KOSBOJIIOLIMS [1apa3UTOB U MX X03sieB. MexaHu3Mbl (POPMUPOBaHUsI YCTOMUMBOCTU K
aHTUOMOTHKAM U criocobb1 60pHOBI € Hel.

JemMoHcTpanu

IToptpertsr: C. C. UetBepukos, 3. Maup.

Tabmunpl U cxembl: «MyTarlMOHHAsE U3MEHUHUBOCTB», «[IoMy/IsIIIMOHHAsE CTPYKTypa Buga», «Cxema
TIposiB/IeHUs] 3aKOHa Xapaw—BaiiHOepra», «[IBWXKyIlUe CHJBI 3BOTIOLUN», «DKOJOTHUeCKasT W30/ISLIUS
TIOTy/ISILUKA ~ CceBaHCKOUW  (operm», «leorpadyueckass W30/ALUS  JIMCTBEHHUI[bI CUOUPCKOM U
JTUCTBEHHULIbI [laypCKOW», «[lomy/sliMOHHbIe BOJHBI UMC/IEHHOCTH XHWIIHHUKOB U >KepTB», «Cxema
JeNCTBUSL eCTeCTBEHHOTO oTOopa», «®Popmbl 00ppbObI 3a cyljecTBOBaHWe», «VIHAYCTpUAIbHbIN



MeJIaHU3M», «’KuBbIe VICKOITaeMble», «[TokpoBUTeILCTBEHHAS OKpacka JKUBOTHBIX»,
«[Tpenymipexxaaroijasi OKpacka >KUBOTHBIX», «®Pu3HoIOrMuecKre agantauyn», «IIpucrocobieHHOCTh
OpraHu3MOB U e€ OTHOCHUTe/NbHOCTb», «Kputepuu Buza», «Bupel-gsouHnkm», «CTpyKTypa BHza B
npupozie», «Criocobbl  BUA000pa3oBaHus», «leorpaduueckoe BHA000pa3oBaHUWEe TPEX BUJOB
MaHApIIIe», «JKOJIOTHUeCKoe BHUA000pa3oBaHWe BHOB CHHUL», «[loMMIIIONABI  pacTeHWid»,
«KamnycTHo-peeuHsbIil rubpugy.

Ob6opyznoBaHue: repbapuy pacTeHHH, KO/UIEKIMY HAaCeKOMBIX, uydesia IITUL| U 3Bepeli C puMepaMu
Pa3MuHbIX MpUCIOCcoO/eHni, dydena IMTHL] W 3Bepeil pa3HbIX BU/OB, repbapuy pacTeHUH OTM3KUX
BH/I0B, 00pa30BaBIINXCsl Pa3TAYHBIMHU CIIOCOOaMH.

JIaGopaTopHas pabora «BbisiB/ieHHe U3MEHUMBOCTH y 0Cc00elt 0[HOTO BUa».

JlaGoparopHass  pabora  «[IpucrnocoOsieHUss  OpraHM3MOB W UX  OTHOCHUTeJbHas
11€/1eCO000pa3HOCTD».

JIaboparopHas pa6ora «CpaBHeHHe BH/I0B 110 MOP(OIOTUeCKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/1I0LHs U eé pe3y/ibTaThl

Metozpl u3yueHMs Makpo3Bo/OLMU. [lanmeoHTonormyeckue MeToAbl M3YUEHMUsS! 3BOJIFOLMM.
ITepexoznHble (hopMbI U (pUIOreHeTUUEeCKYe Psifibl OPraHU3MOB.

Buoreorpaduueckre MeTozbl u3ydeHus: 3BomoLd. CpaBHeHue ¢uiopel U (hayHbl MaTepUKOB U
ocTpoBoB. buoreorpadguueckue ob1acti 3eMan. Bupl-oHAEMUKY U PeTAKTHI.

OMOpronornyeckie ¥ CpaBHUTENBHO-MOP(OIOTHYeCKHe METOAbl H3yUYeHHS]  IBOJIIOLUM.
[eHeTyeckye MexaHM3Mbl 3BOJIFOLMM OHTOT€He3a U TOSIBJIeHWs SBO/IIOLMOHHBIX HOBLIECTB.
['omonoruuHble M aHaJOTMuHble OpraHbl. PynuMeHTapHble OpraHbl W araBU3Mbl. MoJieKy/sipHO-
reHeTHyeckre, OMOXUMHUUECKHe U MaTeMaTHiyeCcKre MeTOZbI U3yueHUsl SBOMOLUH. [OMO/IOTMYHbIe T'eHBl.
CoBpeMeHHbIe MeTO/IbI IOCTPOeHHUs (PHUI0reHeTUYeCKUX JiepeBhbeB.

XpOMOCOMHBIe MyTalluy U IBOJIIOLINS TeHOMOB.

OOmye 3akoHOMepHOCTH (TpaBmsia) 3Bomouud. [IpuHyun cmeHbl ¢yHkyuil. HeobpatumocTsb
3BOJIFOLMM. AlanTUBHAs paguanys. HepaBHOMeEpPHOCTb TeMIIOB 3BOIOLUH.

JemMoHcTpanu

IMToptpetsr: K. M. bap, A. O. Koanesckuii, ®. Mrosep, 3. ['ekkesb.

Tabmuiipl ¥ cxembl: «PUIOTeHeTHUeCKUH Psifl T0IaN», «APXeoNTepHKC», «3Bepo3y0bie siijepbl»,
«Crerouedans», «PuHnopuTsl», «CeMeHHble MarlOPOTHUKW», «buoreorpaduueckue 30HbI 3eMJIn»,
«[lpeti¢ KoHTHHEHTOB», «PenukTh», «HauampHble CTaguy SMOPHOHANBHOTO PA3BUTHS TTO3BOHOYHBIX
JKUBOTHBIX», «I'OMOJIOTMYHbIE U aHAJIOTUYHbIE OpraHbl», «PyquMeHTb», «ATaBU3MbD», « XpOMOCOMHbBIE
HaboOpbl uesioBeKa W ILIMMIIaH3e», «[7laBHbIe HarpaBleHUs 3BOMOLUN», «OOIe 3aKOHOMEePHOCTH
SBOJIFOLIUI» .

Ob6opyzoBaHue: Ko/IeKUuH, repbapuu, My/IsDKM HCKOTIaeMbIX OCTaTKOB OPTaHU3MOB, MY/ISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTapHbIX OPraHOB U aTaBU3MOB, KOJIJIEKLMH HACEKOMBIX.

Tema 4. Ilpoucxoxx/eHue ¥ pa3BUTHe XXU3HHU Ha 3emiie

HayuHble TUMOTe3bl MPOMCXOX/EHUsI )KU3HU Ha 3emse. AGuoreHe3 u maHcrepmusi. [loHaydHbie
TNIpe/iCTaB/IeHHs O 3apPOXKJ,eHNH XKU3HU (KpealjuoHu3M). ['MnoTe3a MoCTOSIHHOIO caM03apoXKieHUs! )KU3HU
u eé omnposepxeHue omeitamu @. Peau, JI. Crnamnanuany, JI. Ilactepa. ITpoucxoxzpeHue >KU3HU U
actpoburosnorusi.

OCHOBHBIE 3Tambl HEOpPraHWYecKoW 3SBOMOLMU. [lnaHerapHas (reosioruueckast) 3BOTHOLUSL.
XuMryeckasi SBOMOLMs. AOMOTeHHBI CHHTe3 OpraHW4YeCKUX BelecTB M3 HeopraHndeckux. OmeiT C.
Munnepa u I. FOpu. Obpa3oBanue nonumepoB U3 MoHoMepoB. KoatiepsatHas rumnore3a A. Y. OnapuHa,
rurnoTe3a rnepBuyHoro OynsoHa k. XongeliHa, reHeTndeckas ruroresa [. Ménnepa. Pu6osumel (T. Uek)
u runore3a «mupa PHK» V. T'unbepra. @opmrpoBanre MeMOpaH ¥ BOSHUKHOBEHHE TTPOTOKJIETKH.

Vcropus 3emu U MeToApl eé usydyeHus. VckonaeMble opraHuueckyde oCTaTku. I'eoxpoHosiorus u
eé metozpl. OTHOCHUTE/BHAS U aOCOMIOTHAsI TeOXPOHOJIOTHS. ['e0XpOHOMOTHYecKasi IIKaa: 0HbI, 3PH,
NIePUO/IBI, TIOXU.

HauanbHble 3Tarsl opraHn4eckou 3BomoLuy. [1osgsieHre 1 5BOMIOLMS MePBBIX K/IETOK. DBOIIOLMS
MeTabonmsma. Bo3HuKHOBeHMe mepBbixX 3KocrcTeM. CoBpeMeHHble MUKPOOHBIE OMOTIIEHKM KakK aHa/ior
niepBbIX Ha 3emsie coobmecTB. CTpoMaTonuThl. [IpOKaprOTHI ¥ 3YKapHOTHI.

[TpoucxokpeHue 3ykapuoT (cumOuoreHe3). OBOJIIOLMOHHOE —TIPOMCXOXK/IEHWE  BHPYCOB.
ITpoucxoxeHre MHOTOK/IETOUHBIX OPraHU3MOB. BO3HMKHOBeHHE OCHOBHBIX I'PYIII MHOIOKJ/IETOYHBIX
OpraHu3MOB.



OcCHOBHBIE 3Talbl 3BOMIOLMU BBICIIMX pacTeHU. OCHOBHble apoMop(03bl pacTeHUil. Bbixof
pacteHuy Ha cyury. IlosiBieHre CIOpOBBIX pacTeHMH M 3aBOoeBaHHWe MMM Cylud. CeMeHHble paCTeHUs.
ITpoucxoxeHre 1{BeTKOBbIX paCTeHUM.

OcHOBHBIe 3Tanbl 3BOMIOLMK XKUBOTHOTO Mupa. OcHOBHble apoMOopd03bl KUBOTHBIX. BeHfckas
¢ayna. KemOpmiickuii B3pbIB — TOSIB/IEHHE COBpPEMeHHbIX TUTIOB. [lepBbie XOp/10BbIe )KUBOTHbIE. JKH3Hb
B BOZe. OBOMIOLMS TI03BOHOUYHBIX. [lpomcxokzaeHwe ampubuii u pentwimil. IlpoucxoxzaeHue
MJIEKOMUTAIOIIMX W NTuL. [lpuHiun kmodeBoro apomopdo3a. OcBoeHne O6eCrO3BOHOYHBIMU U
TO3BOHOYHBIMU JKUBOTHBIMU CYILLIH.

PasButre >xu3HM Ha 3eMsie IO 3paM U IepUOZAM: apxel, MPOTEpPO30H, Ianeo30, Me3030H,
KaitHo30M. OOImasi xapakTepuCcTUKa KAMMara M TeojioTMueckux TmpoueccoB. [losiBneHwe U paciBeT
XapakTepHbIX OPraHU3MOB. YT7ieo0pa30BaHUe: ero YC/IOBUS U BIMSTHHE Ha T'a30BbIi COCTAB aTMOC(ephI.

MaccoBble BBIMHMPaHUs — 3KOJI0TMYeCKye KPU3UChI NIPOLIoro. IIpuumHe! U c/iecTBUS MacCOBBIX
BbIMUpaHuid. COBpeMeHHBIN SKOJIOTHUeCKHM Kpu3uc, ero ocobenHoctu. IIpobrmema coxpaHeHus
6ropa3HooOpasus Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHd4yeckoro wmwupa. [IpyHIUNBI K1accU(pUKaLMd OpraHUu3MOB.
OcHoBHBIe CHCTeMaTUYeCKUe FPyNIbl OPraHUu3MOB.

JemMoHcTpanu

[Toprpeter: @. Peau, JI. Cnamnanuanu, JI. Ilactep, M. . MeunukoB, A. W. Onapus, [IX.
Xongeun, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunpl 1 cxembl: «Cxema ombiTa ®. Pemu», «Cxema ombita JI. [lactepa 1Mo u3ydeHUro
camo3apoxxjeHust xusHu», «Cxema onblta C. Mwwtepa, I. FOpwu», «3Otambl HeopraHuyeckou
5BOJIIOLIUMY», «l'e0XpOHO/Orhueckas MLikana», «HauanbHble 3Tambl OpraHAYeCcKoOM 3BOMOLMW», «CxeMa
obpa3oBaHMsI 3yKapHUOT TMYTEM cuMOWoreHe3a», «CucTeMa >XMBOM MpHUPOIbD», «CTpoeHHWe BUPYyCa»,
«Apomopdo3bl  pacteHuii», «PuHHOPUTBI», «OAHOK/IETOUHbIE BOAOPOCIN», «MHOTOK/IeTOUHbIe
Bozjlopocn», «Mxu», «[lanopotHukmu», «l'oloceMeHHbIe pacTeHHUst», «OpraHbl LIBETKOBBIX PaCTeHUN»,
«Cxema  pasBUTHS  >KMBOTHOTO  Mupa»,  «ApomMopdo3bl  XUBOTHBIX»,  «lIpocrefimive»,
«Kummeunononoctapie»,  «[lnockue  uepBu», «UmeHWCTOHOTHE», «PBIOBI»,  «3€MHOBOJHBIEY,
«[Ipecmbikarommecs», «IItunpl», «Mnekonuraromuye», «Pa3BuTre KU3HU B apXerCcKou 3pe», «Pa3Burue
JKA3HU B TIPOTEPO30UCKOW 35pe», «Pa3BuUTHe >KU3HM B Ia/e030MCKOWM 3pe», «Pa3BuTHe >XU3HU B
Me3030MCKOM 3pe», «Pa3BuThe )XKU3HM B KaHO30MCKOM 3pe», «CoBpeMeHHasi CUCTeMa OpraHu4yecKoro
MUpa».

ObopyzoBaHue: repbapuy pacTeHWH paslWYHBIX OTAEI0B, KOMIEKLMM HACeKOMBIX, B/Ia)KHbIE
rperiapaTtbl JKUBOTHBIX, DPAaKOBMHBI MOJUIFOCKOB, KOJUIEKIIMA WIVIOKOXKHX, CKeJIeTbl I103BOHOUHBIX
JKUBOTHBIX, 4yydesja ITUL, U 3Bepel, KO/UIeKLIMA OKaMeHe/IOCTel, I0/e3HBbIX WCKOMAaeMbIX, MYJ/ISDKU
OpraHWYeCKUX OCTATKOB OPraHMU3MOB.

BupryanbHasi 1aboparopHasi padora «MogenrpoBaHue ornbiToB Musepa—HOpu 1o u3yueHunto
abMOreHHOTO CHHTE3a OpPraHUYeCKUX COeMHEHUH B TIePBUUHON aTMocChepe».

JIaboparopHas pa6ora «/I3yueHue 1 OnrCcaHHe UCKOTaeMbIX OCTaTKOB IDEBHHUX OPTaHU3MOB».

ITpakTHueckas pabora «/3yueHre 0coOEHHOCTEN CTPOEHUs paCTeHHI pa3HbIX OT/e/IOB».

ITpakTHueckas pabora «/3yueHre 0coOeHHOCTEN CTPOEHHS T03BOHOUHBIX JKUBOTHBIX».

Tema 5. IIponcxox/ieHue ye/l0BeKa — aHTPOIIOreHe3

Paspesnbl 1 3a71auM aHTPOIIOI0TUUA. MeTo/bl aHTPOIIO/IOTUH.

CraHoB/leHMe TIpe/CTaBIeHWH O TPOUCXOK[EHUM 4ejioBeKa. PeyMrvosHble  BO33peHUS.
CoBpeMeHHbIe HayUHble TEOPHH.

CxopcTBO 4yesioBeKa C KMBOTHbIMU. CHCTeMaThueckoe TOJOXKeHHe uesioBeka. CBUZeETe/bCTBa
CXO/ICTBA UeyioBeKa C )KUBOTHBIMU: CpPaBHHUTE/IbHO-MOpPGoIoruyeckre, smopronoruyeckue, Gpr3nomnoro-
OvoxumMuueckue, rosefieHueckue. OTIMUMS yesioBeKa OT JKMBOTHBIX. [IpAMOXOX7eHWe M KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHe roJloBHOTO MO3ra U BTOPOM CUIHA/IbHOM CUCTEMBI.

Hewkymye cunbl (pakTopsl) aHTporioreHesa: Ouosnornyeckve, couuanbHble. COOTHOLIEHHE
OMOIOrMYeCKUX U COLMANbHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OcHOBHBIe CTafuy aHTporioreHe3a. PaHHMe uesioBekooOpasHble 00e3bsHBI (IPOKOHCY/BI) U
paHHMe MOHTU/BI — 00IIMe TIpe/IKK Yesl0BeKooOpasHbIX 00e3bsiH U /iFofieil. ABCTpa/IONUTEKN — IBYHOTHe
npeky Jrofied. YesoBeK yMmesblM, IepBble W3IOTOB/IeHUs OpyZuM Tpyda. YesoBek INPSIMOXOJALMU U
NepBbId  BBIXO J/rofed 3a mpefensl Adpuku. UenoBek relifenbOeprckuii — oOupid mpegok
HeaH/lepTa/bCKOT0 YesioBeKa W 4YesloBeKa pa3yMHOro. YesoBeK HeaH[JepTaibCKUM KaK BHJ, JIHOfeH



XOJIOLHOrO Kaumara. YesoBek pasyMHbIM COBPEMEHHOIO THIA, [EHUCOBCKMM 4YesIOBEK, OCBOEHHe
KOHTHHEHTOB 3a nipeZiesiaMu AQpuky. [laseoreHeTvika v najeoreHOMUKa.

OBOMIOL[SI COBPEMEHHOTO uYesioBeKa. EcTecTBeHHBId O0TOOD B TOMy/MsOUSX —YesoOBeKa.
MyTalroHHBIH npoLecc U nosumopgusm. [TonysiroHHbIe BOMHBI, gpeli¢ reHOB, MUTpaLys U «3(deKT
OCHOBaTeJIsl» B MOMY/ISALUAX COBPEMEHHOIO YesloBeKa.

YenoBeueckre packl. [loHsTHe 0 pace. bosblve packl: eBporieouHas (eBpasuiicKas), aBCTpaso-
HerpouziHasi (9KBaTopuasbHasi), MOHIO/I0M/HAs (a3uaTcKo-aMepUKaHcKas). Bpems U myTu paccesneHus
yesjoBeKa 10 IaHeTe. EAWHCTBO uyenoBeyeckux pac. HayuHas HeCOCTOSTe/NbHOCTb pacusMa.
[TpucriocobneHHOCTh YeroBeKa K pPa3HbIM YC/IOBUSIM OKpY)Karoied cpebl. BivsiHve reorpaduyeckoit
cpezibl U Aipeiida reHOB Ha MOP(OIOTHI0 U (PU3UOJIOTHIO YesIOBeKa.

MexaucuriMHapHele MeToZbl B (hr3nueckoit (61oornyeckoii) aHTPOIO/IOTUH. DBOJIOLMOHHAS
aHTPONOJIOTHSI M I1a/JIe0AHTPOIIO/IOTUST  YeJIOBeUeCKUX IOMyJssAlud. broconmanbHele HCCIe0BaHUS
TIpUPOJBI uesioBeka. VicciejoBaHe KO3BOTIOLMMA OMOIOTMYeCKOT0 U COL[AIBHOTO B Ue/iOBEKe.

JemMoHcTpanu

[MToptpetsr: Y. [lapsuH, JI. JIuky, fA. A. Pornackuii, M. M. I'epacumos.

Tabmunpl U cxeMbl: «MeTobpl aHTPOTIONOTUN», «['0JIOBHOI MO3T uesioBeKa», «UeoBekooOpa3Hbie
00e3bsiHBI», «CKeseT uesioBeKa M CKesleT IIMMIIaH3e», «PyIuMeHThbl W aTaBU3Mbl», «[IBIDKYyIIE CHTbI
aHTPOIIOTeHe3a», «JBOJIIOLIMOHHOE [IDeBO  YejiIOBeKa», «ABCTPaJONUTEK», «Ye/ll0oBeK yMesbli»,
«UenoBek npsmMoxofsaLmiy, «/JeHncoBckum uenoBek» «HeaHgepranbLbl», «KpoMaHboHLBD, «[Ipeaku
yeJsioBeKa», «Talbl 3BOJIFOLIMYU YeloBeKa», «Packl uenoBeka».

ObopyzoBaHue: My/ISDKA —OKaMeHeJoCTel, TpeAMEeTOB MaTephaJbHOM KY/IbTYphbl IPEIKOB
yesioBeKa, pernpoaykiuu (dortorpaduu) KapthuH ¢ MuUBOSOTHYeCKMMUA U OUOMEMCKUMU CHOYKeTaMU
NIPOMCXOK/eHUs1 UesioBeKa, (hotorpaduy Haxo[OK HCKOIaeMbIX OCTATKOB UesI0BeKa, CKe/eT yesloBeka,
MOJie/Tb Yeperia 4yesioBeKa U uyeperia IIMMIIaH3e, MOZe/b KUCTU 4YejioBeKa M KMCTH LIMMIIaH3e, MOAeIn
TOpCa NPeKOB YesIoBeKa.

JIaGoparopHas pa6ora «/3yueHne 0COOEHHOCTEM CTPOEHHUsSI CKejieTa YesloBeKa, CBSI3aHHBIX C
NIPSIMOXOKZ,eHUeM».

ITpakTHueckasi pabora «/I3yueHre SKONIOTMUeCKUX a/laliTalfid YesloBeKa».

Tema 6. JKosiorMs — Hayka O B3aMMOOTHOLIECHHAX OPraHU3MOB M Ha/0PraHM3MEHHbIX
CHCTeM C OKpYKaroiiei cpe/oii

3apokzieHre U pa3BuUTHe 3Kosorud B TpyAax A. I'ymbonbara, K. ®. Pynee, H. A. CeBepiioBa, 3.
I'ekkensa, A. Tencim, B. H. CykauéBa. Paspensl u 3asaun skojorud. CBfi3b 3KOJIOTMU C JAPYTUMHU
HayKaMHU.

Metogel skonorun. [loneBblie HabmofeHUs. OKCIIEPUMEHTHl B SKOJIOTHM: TPUPOJHBIE U
nabopatopHble. MogenpoBaHie B 9SKOJIOTMA. MOHUTODUHT OKpY’KarolLied cpeapl: JIOKa/lbHbIH,
pervoHasbHBINA U I1100ambHBIH.

3HaueHre SKOJIOTUYeCKUX 3HaHWM I 4YesioBeKa. JKOJIOTMYeCKOe MHPOBO33peHue KaK OCHOBA
CBSI3eld yvesioBe4eCTBa C Mpuposor. PopMHpOBaHMe SKOJIOTUYECKOM KYJIBTYPbl U JKOJIOIMYeCKOM
IPaMOTHOCTH HaceJIeHUsl.

JemMoHcTpanu

IMoprpets: A. I'ymbomnbaT, K. ®. Pynbe, H. A. CeBeprioB, D. I'ekkenb, A. Tenciu, B. H. Cykaué.

Tabmunpl U cxembl: «Pa3fensl 3konorum», «MeTogpl 3Komoruu», «CxemMa MOHHTOpPHHTA
OKpY>KaroLer cpesbi».

JIaGopaTopHasi pabora «/3yueHre METO/IOB SKOJIOTMUECKUX UCC/IeI0BAaHUI».

Tema 7. Opranu3msl U cpefa 00UTaHUSA

Okosnornyeckue (hakTopbl U 3aKOHOMEPHOCTU MX JeHcTBUsA. Knaccudukauys 5K0I0rHuueCcKux
dakropoB: abuoThyeckue, OWOTHMUECKWe, aHTpororeHHele. OOIMe 3aKOHOMEPHOCTH [JIeHCTBUS
skonornyeckux ¢akropoB. [IpaBuno muxumyma (K. Illnpenrens, HO. JInbux). TomepaHTHOCTS.
OBpUOVOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akrtopel. CBeT Kak »3Kosmorvueckuii ¢akrop. /leficTBHe pasHBIX Y4YaCTKOB
COJIHEYHOI'O CTIeKTpa Ha OpraHU3Mbl. DKOJIOTMUYeCKHe TPYIIbl PACTeHUH U JKMBOTHBIX 110 OTHOLIEHUIO K
ceety. CurHasnbHas posib cseta. doTonepuosusm.

TemmnepaTypa Kak 3Kojoruyeckuii ¢akrtop. [lelicTBMe TemriepaTypbl Ha OpraHH3MBI.
ITolikunoTepmMHbIe ¥ TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTePMHBIE OPraHH3MBI.

BnaXHOCTh Kak 3Konornyeckuii ¢aktop. [IpucrnocobneHus: pacTeHuil K MoAep>KaHUI0 BOZHOTO



6ananca. Knaccudukarys pacTeHuil 1o OTHOIIEHHIO K Bogie. [IpucrnocobieHus )KUBOTHBIX K U3MEHEeHHIO
BOJHOT'O pe>XHUMa.

Cpenbl oOWTaHWs OpraHM3MOB: BOJHAs, Ha3eMHO-BO3/yIlHas, [IOYBEeHHas, IyOWHHas
TOATIOYBEHHAs], BHYTpHUOpraHu3MeHHas. DU3MKO-XMMHUYeCcKhe 0COOeHHOCTHM cpel  obuTaHUs
opraHu3MoB. [IpucriocobneHust OpraHM3MOB K JKM3HU B pa3HbIX Cpejjax.

Bbuonornueckve putMmbl. BHemHue ¥ BHyTpeHHUWe PUTMbL. CyTOUHble W TOJWYHbIE PUTMBI.
[TpucriocobmeHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM YCJIOBUI JKU3HU.

’KusHenHble ¢opmbl opraHr3MoB. IToHsATHe 0 XXKU3HeHHOU (opMme. JKu3HeHHbIe (OPMbI PaCTeHUI:
JlepeBbs, KyCTapHUKH, KYCTapHWYKH, MHOTOJIeTHHEe TpaBbl, OJHO/JeTHHe TpaBbl. JKHU3HeHHble (DOPMEI
JKUBOTHBIX: THAPOOHOHTBI, Te0OMOHTBI, a3p0OHoHTEI. OCOOeHHOCTH CTPOeHus U 00pa3sa KU3HU.

Buotnueckue ¢akropsl. Buabl 6MOTHYECKHWX B3aMMOEMCTBUI: KOHKYDEHLHs, XHUIHUUYeCTBO,
cumbuo3 u ero ¢opmel. Ilapa3utusm, Kooreparnus, MyTyaau3M, KOMMeHCaau3M (KBapTHPaHTCTBO,
HaxyieOHH4ecTBO). HeTpoduueckne B3anMofelicTBUs (Tomuueckue, Qopuyeckre, ¢dabpudeckue).
3HaueHre OWOTHUECKMX B3aWMOJEMCTBUI [/ CyIeCTBOBaHMS OPraHM3MOB B cpefe 00OWTaHUS.
[TpyHIMI KOHKYPEHTHOI'O UCK/TFOUeHUS.

JemMoHcTpanu

Tabmunpl U cxeMbl: «DKosoruueckye (aktopbl», « CBETOBOW CIEKTP», «IKOTIOTUYeCKHe TPYTIITbI
JKUBOTHBIX 10 OTHOLIEHHIO K CBeTy», «TeryioKpOBHbIE >XMBOTHBIE», «XOJIOLHOKDOBHBIE >KUBOTHbBIE»,
«DU3NONMOTUYEeCKHe afalNTallii >KUBOTHBIX», «Cpeibl 0oOWTaHWsS OpraHuW3MOB», «buooruueckue
putM™Mbl», «Ku3HeHHble GoOpMbl pacTeHui», <«Ku3HeHHble (OPMbI JKUBOTHBIX», «DKOCHCTEMa
LIMPOKOJINCTBEHHOIO Jieca», «JKOCUCTeMa XBOMHOIO Jieca», «llemu nuTaHus», «XHUIHAYECTBO»,
«[Tapa3utusm», «KoHkypeHiusi», «CuMo1o3s», « KoMMeHcami3m».

Ob6opyznoBaHue: repbapuyl pacTeHWid U JKMUBOTHBIX, MPUCIOCOO/IEHHBIX K BMSHUIO Pa3IMUHbIX
9KOJIOTMYecKUx (hakTopoB, repbapuu CBETOMFOOMBBIX, TEHEMOOMBLIX M TEHEBBIHOC/MBBIX DPaCTeHHH,
cBeTOMOOMBBIE, TeHe/MOOUBble W TEeHEBBIHOC/IVBbIE KOMHATHBbIE pACTeHHsi, repbapuvl M KOJJIeKLWH
TEeTUIOIFOOUBBIX, 3WUMOCTOMKHX, MOPO30yCTOMUMBBIX DACTeHW, uydesa NTUL] W 3Bepel, repbapuu
pacTeHUid, OTHOCALIMXCA K rurpoguram, kcepoduTam, Me3o(puTam, KOMHAaTHble pacTeHHUsl [aHHbIX
TPy, KOJUIEKL[MM >KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpeflax, repbapuy W KO/UIEKIMMA pacTeHUH U
JKMBOTHBIX, 00/aZialox YepTamMu MPUCIOCOOIeHHOCTH K Ce30HHBIM HM3MEHEeHHSIM YCIOBHM >KU3HH,
repbapuM 1 KO/IJIEKLIMM pacTeHW W )KUBOTHBIX Pa3/IMUHBIX )KU3HEHHBIX (DOPM, KOJUIEKI[UM KUBOTHBIX,
yUYaCTBYIOIIMX B Pa3MYHbIX OMOTUYECKUX B3aUMOZEHCTBUSIX.

JIaGopaTopHasi pabora «BrisiBlieHHe MPUCIIOCO0/IeHN OPTaHU3MOB K BIIMSIHUAIO CBETa».

JIaGopaTopHasi pabora «BbisiBlieHHe MTPUCIIOCOO/IeHNI OPTaHU3MOB K BIIMSIHAIO TEMITEPATyPhD».

JIaGoparopHasi pabora «AHaToMUYeCcKre 0COOEHHOCTH PACTEHH M3 Pa3HBIX MeCT OOUTaHUS».

Tema 8. JKoJsiorusi BU/I0B U MOMYJ/ISALUM

OKoJIorMuecKre XapaKTepUCTUKH Tomyasauud. [lomynsimus Kak Owuosmoruueckasi cucrema. Posb
HEOZHOPOJHOCTH Cpe/ibl, (u3nueckux OapbepoB M 0COOeHHOCTel OWOJIOTHM BUZIOB B ()OPMHUPOBaHUU
MIPOCTPAaHCTBEHHOW CTPYKTYpbl TNoNysauyid. OCHOBHble TIOKa3aTeaud TOMY/SLWU: YUCIeHHOCTb,
IJIOTHOCTb, BO3pacTHasi U M0JIOBasi CTPYKTypa, POXX[AeMOCTb, MPUPOCT, TeMIT POCTa, CMEPTHOCTb,
MUTpaLysl.

OKosiornyeckasi CTpyKTypa nomyssiuu. OLieHKa YWCIeHHOCTH MOoNy/siud. JJuHaMuKa NOomysisLun
U eé peryasauus. buoTmueckuid noTeHuuan nomynsuyu. MojenvpoBaHue AUHaMUKW TOMYJISALUM.
KpuBble pocTa 4MCAeHHOCTU Homyssiluu. KpuBble BbDKUBaHUS. Perynsiius 4MCaeHHOCTU MOMyJIsLvi:
posib (paKTOPOB, 3aBUCSIIMX M He 3aBUCALMX OT IVIOTHOCTU. DKOJIOrMYecKue cTpaTeruu BUAOB (r- u K-
CTpaTeruu).

[MTonsiTie 06 3KosoruUeckoi Hullle BUAa. Mectoobutanre. MHOroMepHast MOJe/Tb SKOJIOTHUeCKON
Hu /Hx.W. XarumnHcoHa. Pasmeps! 3kosornueckoi HAM. [loTeHIManpHas U peann30BaHHast HULIN.

Bup kak cucrema mnonyasnuid. Apeanbl BUAOB. Buabl M MX JKU3HEHHble CTpaTrervu.
OKo/IorrnyecKue S5KBHUBasIeHTHI.

3aKOHOMEPHOCTH TOBe/leHUs] U MWIpalLiil >KMBOTHBIX. buonorvuyeckue WHBa3WW 4y)KepOAHBIX
BU/IOB.

JemMoHcTpanu

[Toprpet: I>x. 1. XaTuWHCOH.

Tabmuipl YW CXeMbl: «3JKOJIOTHUECKHE XapaKTePUCTHKU TMOMy/saun», «[IpocTpaHcTBeHHas
CTPYKTypa MOMy/sLyu», «Bo3pacTHble nMupamMu/pbl MoOnyasiun», «CKOPOCTh 3acesieHusl TTIOBePXHOCTH



3emin pa3/IMYHBIMU OpraHu3MamMmn», «Mogens skonoruyeckor HuuM k. M. XaTunHcoHa».

Ob6opyznoBaHue: repbapuy pacTeHU, KOJUIEKLN )KUBOTHBIX.

JIaGoparopHas pabora «[IpucriocobseHnst ceMsiH paCTeHUH K pacCesieHUIo».

Tema 9. KoJ/10rusi CO00IECTB. IKO/I0THYeCKHE CHCTEMBI.

CoobmrectBa opraHu3MoB. brolieHo3 1 ero cTpykrypa. CBsi3u Me>XJy OpraHM3MaMy B OHOLeHO3e.

OKocucTema Kak OTKpeITas cucrtema (A. k. TeHnciu). OyHKIMOHAIbHBIE O/I0KM OPraHHM3MOB B
5KOCHCTeMe: MPOAYLIEeHThI, KOHCYMEHTBI, pe/lyLieHTbl. Tpouueckre ypoBHU. Tpoduueckue Lienu U CeTH.
Abuotryeckue 6710kM sKocucTeM. [TouBbI 1 Wbl B 3KOCHCTeMax. KpyroBopoT BeljecTB 1 TIOTOK SHEPrun
B JKOCHCTEMe.

OcHoBHBIe TOKa3areau 3K0CUcTeMbl. bruomacca u npogyKuus. DKO/IOrnyecKre NupaMu/ibl Yuces,
OrioMacChl ¥ SHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmpoliku. @aykmyayuu. HaripaBieHHbIe
3aKOHOMepHbIe CMeHbl CO00IeCTB — CyKieccud. [lepBUYHbIe ¥ BTOPHUYHBIE CYKIIECCUM U UX TTPUYMHBL.
AHTpoToreHHbIe BO3/IeiCTBUS Ha cyKijeccuu. KmMakcHoe coobimectBo. briopasHoobpasue u momHoTa
KPYrOBOpOTA BeIlleCTB — 0CHOBA YCTOWYMBOCTH COODOII[ECTB.

I[TpupogHbIe 3KOCUCTEMBI. JKOCUCMeMbl 03€p U peK. DKocucmembl Mopell U OKeaHo8. DKocuCmembl
myHOp, /iecos, cmeneti, NyCMbIHb.

AHTpOMNOreHHbIe 3KOCUCTeMBI. ATpO3KocUcTeMa. ATpoLieH03. Pa3mnuns MexXay aHTPOIIOreHHbIMU
Y IPUPOHBIMYU 3KOCHUCTEMaMH.

Ypboskocrctembl. OCHOBHbIe KOMIOHEHTBI ypbOoskocucteM. lopozackasi c¢opa u  ayHa.
CuHaHTpomnu3aLus ropofAckoi (ayHel. brosornueckoe M XO03sIICTBEHHOe 3HaueHWe arpo3KOCUCTeM U
ypbo3kocucTem.

3aKOHOMEPHOCTH (POPMHPOBAHMsI OCHOBHBIX B3aUMOZENCTBUM OpraHW3MOB B 3KocucTeMax. Posb
KackaoHoz2o 3¢pgekma u 8udos-30ugukamopos (Karouesblx 8U008) 8 (PYHKYUOHUPOBAHUU 3IKOCUCMEM.
[TepeHoC >3HepruM W BelleCTB MeXJy CMeXKHBIMA 3SKOCHUCTeMaMH. YCTOMYMBOCTb OpPraHU3MOB,
TMOMYJIALIMN M SKOCUCTEM B YCJIOBUSIX eCTeCTBEHHbIX U aHTPOIIOTeHHbIX BO3/eHCTBUM.

MexaHu3mbl 8o30elicmeusi 3azpsi3HeHUll pasHbIX MUNoe Ha CybOpeaHU3MeHHOM, Op2aHU3MEHHOM,
NONY/ASAYUOHHOM U 3KOCUCTMEMHOM YPOBHSX, OCHOBbI 3K0/102U4eCKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
go3delicmausi. MeToZ0/I0TYsi MOHUTOPHHTA €CTeCTBEHHBIX U aHTPOTIOT€HHBIX KOCHCTEM.

JemMoHcTpanu

[Toprpet: A. 1. Tenciu.

Tabmunpl ¥ cxembl: «CTpyKTypa OWOI[eHO3a», «OJKOCHCTeMa IIIMPOKOIMCTBEHHOTO Jieca»,
«3JKocuCTeMa XBOMHOIO Jleca», « DyHKIMOHa/bHbIE TPYIIIbl OPraHU3MOB B 3KOCUCTeMe», « KpyroBopor
BeIL|eCTB B JKocHcTeMe», «llermm mutaHus (macTOWIHasi, JeTpUTHas)», «DKOJOrhYecKas MHUpaMuza
yrcen», «JKOJIOrHUecKast mipaMuzia 6uoMacchl», «Koorndeckasi mipaMuja sHeprum», «O6pa3oBaHue
Gosiota», «IlepBuuHasi cykijeccusi», «BoccTaHoB/ieHHe jieca Toc/ie TIOXKapa», «JKOCHCTEMa 03epa»,
«ArporieHo3», «KpyroBopoT BelljeCTB 1 TIOTOK SHEPTHU B arporieHo3e», «IIprumMepsl ypb0o3KoCUCTEM».

Ob6opyznoBaHue: repbapun pacTeHHH, KO/UIEKIIMM HaCeKOMBIX, uydesia MTHUL] W 3Bepeii, repbapuu
KYJIBTYPHBIX Y IMKOPACTYILIUX PaCTeHUH, aKBaPUYM KaK MOJie/lb SKOCUCTEMBI.

IIpakTnueckas pabdora «/3ydyeHue u onvcaHue ypOOIKOCHCTEMBI».

JIaGoparopHas pa6ora «l/3yueHne pa3HO0Opa3usi MeJKUX MOUBEHHBIX UJIEHUCTOHOTHX B Pa3HbBIX
3KOCHCTeMax».

OKcKypcusi «OKCKYpCWsi B THMWYHBIA OuoreorieHo3 (B [nyOpaBy, Oepe3HsiK, eNbHUK, Ha
CYXOZO/TbHBIN WA TIOWMEHHBIH JTyT, 03epo, O0JI0TO)».

IKCKypcusi « IKCKypCHUsl B arpO3KOCHUCTeMy (Ha 10Jie WU B TeITUUHOE XO3SICTBO)».

Tema 10. Buocdepa — riodanbHas 3KkocucTeMa

Buocdepa — oOiiennanerapHasi o6omouka 3emsy, re CyL[eCTBYeT WM CYyL[eCTBOBaja >KU3Hb.
PasButue mnpescTasnenuii o 6uocgepe B Tpygmax 3J. 3tocca. Yuenue B. Y. BepnHagckoro o 6uocdepe.
Obnactu 6uocdeps! 1 eé coctas. JKuBoe BetecTBo 61ochepsl U ero GpyHKLUH.

3aKOHOMepHOCTH CyllecTBoBaHUsI Ouocdepsl. OcobenHocT Ouochepbl Kak —rmobambHON
sKocucTeMsbl. /JluHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl BemjecTB U OHoOreoxuMudecKye
LIMK/IBI (YI7Iepofa, a3oTa). PUTMUYHOCTE siBeHUH B 6Hocdepe.

3oHanbHOCTE Omocdepsl. Ilonatine o 6uome. OCHOBHBIE OGMOMBI CYIIM: TYHZpA, XBOWHBIE Jieca,
CMelllaHHble Y IIMPOKOJMCTBEHHbIE Jleca, CTely, CaBaHHBbI, IyCTbIHYU, TPOIIUYeCKHe Jleca, BBICOKOTOPbsI.
Knvmar, pacTUTenbHbIN U KUBOTHBIN MUDP OMIOMOB CYIIIH.



CTpykTypa ¥ (yHKUHMSI >KUBBIX CHCTeM, OLleHKa WX PeCypCHOrO TOoTeHIMana U OuocdepHbIx
byHKLMA.

JemMoHcTpanu

IToptpetsr: B. 1. Bepraackui, 3. 3rocc.

Tabmunpl 1 cxembl: «I'eocdeprl 3emn», «KpyroBopoT a3ota B mpupojie», «KpyroBopor yriepoza
B TIpUpozie», «KpyroBopoT KHC/I0pPoza B IpUPoze», « KpyroBopoT BoAibI B IIPUpozie», «OCHOBHbIE OMOMBI
cyum»,  «Knumatuueckue mosica  3emnu»,  «TyHapa»,  «Talira», «CMellaHHbIA  JieC»,
«InpokonvcTBeHHbIN 1ec», «Cremnb», «CaBaHHa», «[lycTbiHI», «TponmuyecKkun 1ec».

Ob6opyznoBaHue: repbapuy pacTeHUd pa3HbIX OMOMOB, KOJIJIEKLIMU )KUBOTHBIX.

Tema 11. YestoBeK M OKpy’KaroLias cpeja

OKosloriueckrie KpU3WChl UM UX TpUYMHBL Bo3zeiicTBue uvenoBeka Ha Ouocdepy. 3arpsisHeHUe
BO3AylIHOM cpenbl. OxpaHa Bo3jyxa. 3arpssHeHue BOAHOW cpefbl. OxpaHa BOAHBIX PeCypCOB.
Pa3pymenue noussl. OXpaHa [IOYBEHHBIX pecypcoB. V3MeHeHue KiuMara.

AHTpPOIIOTeHHOe BO3/IeHCTBHEe Ha pPaCTUTE/IbHbIM M JKMBOTHBIM MHpP. OXpaHa paCTUTE/NbHOIO U
JKUBOTHOTO MHpa. OCHOBHbIE TPUHLMIBI OXpaHbl mpupozbl. KpacHele kHuru. Ocobo oxpaHsieMble
npupozHsle Tepputopun (OOIIT). Borannueckue cagpbl ¥ 300/10THUeCKYe TTapKU.

OcHOBHBlE TIDUHLIAIIBI YCTOMUMBOIO pa3BUTHUs 4ejoBeyeCcTBA M NpUpofpl. ParonanbHOe
NIPUPOJOIIOIb30BaHKe M COXpaHeHWe Ouosiornueckoro pasHoobpasus 3emsin. OOmye 3aKOHOMEPHOCTH
r100anbHBIX  9KOJOTUYeCKUX Kpu3ucoB. OcCOOEHHOCTHM COBPEMEHHOTO KpHU3WCa W ero BepOsiTHbIe
NOC/IeCTBUSL.

Pa3BuTrie MeTOZOB MOHWTOpDMHIA DPa3sBUTHS OINACHBIX TEeXHOTeHHBbIX IIpoueccoB. CucmemHble
uccnedosaHusi nepexodd kK pecypcocbepezarowjell U KOHKypeHmocnocobHol sHepzemuke. buonoeuueckoe
pasHoobpasue u buopecypcbl. HayuoHaabHble uHgopmayuoHHble cucmembl, obecneyugarowjue docmyn K
uHgopmayuu no cocmosiHuto omoenbHbIX 8U008 U 3Kocucmem. OCHOBbI 3kopeabuaumayuu 3kocucmem u
cnocobos 60pbbbI ¢ buonospedxtcoeHUsIMU. PeKOoHCMpPYKYusi MOPCKUX U HA3EMHbIX SKOCUCMEM.

JemMoHcTpanu

Tabmumpl U cxembl: «3arpsi3HeHWe aTMOCGhepbl», «3arpsisHeHue TUAPOCGhepbl», «3arps3HeHue
nouBbl», «[lapHuKOBBIA 3ddekT», «Ocobo oxpaHsieMble TPUPOAHbIE TeppuTOpuMn», «Mogenu
yTpaB/sieMOro Mupa».

Ob6opyznoBanue: ¢oTtorpadyu OxpaHsieMbIX pacTeHHM W >KUBOTHBIX KpacHod KHuru Poccuiickoit
®epepanyy, KpacHOM KHUATY pervoHa.



IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BMOJIOI'TN HA
YPOBHE CPEJHEI'O OBIIIEI'O ObPA3SOBAHMSA

JINMYHOCTHBIE PE3YJ/IbTATbBI
@®T'OC COO ycranaBnvBaeT TpeOOBaHUS K pe3y/bTaTaM OCBOEHUS 00yUaroMMUCS TIPOrPaMM CPeZHEro
ob1jero obpa3oBaHus: TUYHOCTHBIE, MeTAIPeIMETHbIE U MTPeAMEeTHBIE.

B CTpyKType /MUHOCTHBIX Ppe3y/lbTaTOB OCBOEHHUsS IIPOTPaMMbl TIO0 OHOMOTMH  Bblje/ieHbI
CJIeiyIOIIMe COCTaB/ISIOL[Me: OCO3HaHHEe O0yUaroIMMHUCS POCCUMCKOW TPaXKZAHCKOW WI€HTHUUHOCTH —
TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOSITEJIbHOCTM M CaMOOIIpeJie/IeHUI0, Haauyue momugsayuu K
o0OyueHUI0 OWOJIOTHH, YeneHanpaseaeHHoe pdasgumue BHYTPEeHHHMX yOexaeHWd JMYHOCTH Ha OCHOBe
K/TFOYeBbIX L[EHHOCTeH M MCTOPUYECKUX TPAAWLA pa3BUTHSI OMOIOTMUECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocmb 00YYarOLMXCS PYKOBOZACTBOBAThCSI B CBOEH /IeATETbHOCTUA L[€HHOCTHO-CMBICJIOBBIMU
yCTaHOBKaM{, TIPUCYIIMMHM CHUCTeMe OHOIOTMUecKoro o00pa3oBaHHUs, Haauuue npagoCO3HAHUS
9KOJIOTYeCKOM KY/IBTYPbI, CNOCOOHOCMU cMagumb LieJId U CTPOUTD )KU3HEHHBbIe TUIaHbI.

JIN4HOCTHBIE pe3y/bTaThl OCBOEHUS POrPaMMBI 110 OMOIOTHH JOCTUTAIOTCS B €JUHCTBe YUeOHOM
M BOCIUTaTe/JIbHOM  JeATelbHOCTU B COOTBETCTBUM C  TPAJULMOHHBIMM  POCCHUHCKUMHU
COLIMOKY/IbTYPHBIMH, UMCTOPUUECKMMH U /IyXOBHO-HPABCTBEHHBbIMU 1|eHHOCTSMH, TIIPUHATBIMU B
oOujecTBe TMpaBWIaMM U HOpPMaMH TIOBeJileHHWsI W CIIOCOOCTBYIOT TIpOL[eCcCaM CaMOIIO3HaHMS,
CaMOBOCIIUTAaHUSI W CaMOpa3BUTHS, Ppa3BUTUSl BHYTPeHHeW MO3ULMM JIMYHOCTH, MaTpUOTH3Ma U
yBa)KeHUsI K 3aKOHY U IPaBOIOPS/IKY, YeJ0BeKy TpyZa U CTaplleMy IMOKOJeHHI0, B3aUMHOIO YBayKeHUS,
Oepe)XHOrO OTHOILEHWsT K KyIbTYpPHOMY HACAeAWI0 W TPAJWLMsSM MHOTOHALIMOHAJBHOTO Hapoza
Poccurickoit @epepariy, pUpoO/ie U OKPY Karollen cpee.

JInyHOCTHBIE pe3y/bTaThl OCBOeHUs ydyeOHOro mpegmera «buomorusi» MO/DKHBI OTpaXkaTb
TOTOBHOCTb ¥ CIIOCOOHOCTh 0OydYaroIMXCcsi PYKOBOJCTBOBAThCsS C(HOPMHUPOBAHHOW BHYTPeHHeH
MO3ULIMeN JINYHOCTH, CUCTeMOU I[eHHOCTHBIX OpHEHTAlLMM, MMO3UTHBHBIX BHYTPEHHUX YOeXIeHWH,
COOTBETCTBYIOIIMX TPaAWULMOHHBIM LIEHHOCTSM POCCHUHCKOrO OOILecTBa, pacLIMpeHre >KA3HEeHHOTO
OMbITa W OMbITa [esTeJbHOCTU B IIPOLiecce peany3alidd OCHOBHBIX HalpaBleHWN BOCIUTATeIbHOMN
JlesITeJIbHOCTH, B TOM UHMCJIe B YaCTH:

1) rpa)xaHCKOro BOCIIMTAHMUA:

c(OpMHUPOBAHHOCTh TPAKAAHCKOW TO3WLMK 00ydYaroiierocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOro 00I1[ecTBa;

0CO3HaHUe CBOMX KOHCTUTYLIMOHHBIX ITPaB M 00s13aHHOCTeH, yBakeHHe 3aKOHA 1 TPABOTIOPSAKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM [esTe/bHOCTH TIPU CO3JaHUM yueOHBIX TPOEKTOB,
perieHHH yueOHBIX U [T03HaBaTeIbHBIX 33/a4, BHITIOTHEHUH OHMOIOTHYeCKHX JKCIIePUMEHTOB,;

CIIOCOOHOCTh OmpesieNiAiTh COOCTBEHHYIO TO3WLMI0 TI0 OTHOLIEHHIO K SIBJIEHUSM COBPEMeHHOM
JKU3HU U 00BSICHATH eé;

yMeHUe YUYMUThIBaTb B CBOUX JeHCTBUSX HEOOXOAMMOCTb KOHCTPYKTMBHOTO B3aUMOJEUCTBUS
mofiel ¢ pa3HbIMU YOeXKIeHUsIMU, KY/IbTYPHBIMU LIEHHOCTSIMU U COLIa/IbHBIM TI0/I0)KEHUEM;

T'OTOBHOCTB K COTPYAHHUYECTBY B IPOL{ECCe COBMECTHOTO BBITIOTHEHHS yUeOHBIX, T03HaBaTeIbHbIX
Y UCC/e[0BaTe/IbCKUX 3aflad, YBa)XUTE/IBHOTO OTHOLIEHHSI K MHEHHIO OIMOHEHTOB INPU 00CYXeHUn
CITOPHBIX BOIIPOCOB OHO/IOTMYeCKOTO COZleprKaHMsI;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM JleITelIbHOCTH;

2) NaTpuoTHYeCKOro BOCIIUTAHUSA:

c(hOpMUPOBAaHHOCTh POCCUMCKOMN TpaXk/IaHCKOW WEHTUUHOCTH, NMaTPUOTU3Ma, YBaXKeHHsI K CBOEMY
HapoJy, UyBCTBa OTBeTCTBEHHOCTH mepes; PoAnHOM, rOpAOCTH 3a CBOW KpaM, CBOKO PoiuHY, CBOU S3bIK U
Ky/IbTYPY, IIPOLIOe 1 HACTOsiIlee MHOTOHALIMOHAILHOTO Hapoza Poccuy;

LleHHOCTHOe OTHOILeHWe K TPHUPOJHOMY HaC/leAUI0 U TaMATHUKAM MPUPOJbl, JOCTWKEHUsM
Poccum B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLIeHWBATh BK/AJ, POCCHUIMCKUX YYEHBIX B CTAHOBJIEHHe U pa3BUTHe OHOIOTHH,
TIOHUMaHMs 3HaueHUsi OMO/IOTUY B TIO3HAHMM 3aKOHOB TIPUPOJBI, B JKW3HU YesloBeKa M COBPEMEHHOTO
o01riecTBa;

uieiiHast yOe)KIEHHOCTh, TOTOBHOCTh K CTy>KeHHUIO U 3aiure OTeyecTBa, OTBETCTBEHHOCTD 3a €T0
cyas0y;

3) AyXOBHO-HPaBCTBEeHHOI'0 BOCIIUTAHUA:

OCO3HaHKMe JYXOBHBIX L|EHHOCTeN POCCUMCKOrO Hapo/a;



c(hOpMHUPOBaHHOCTb HPaBCTBEHHOT'O CO3HAHKS, STUUECKOT0 TI0Be/leHuS;

CIOCOOHOCTh OL|eHMBAaTh CUTYalMI0 W TIPUHMMArh OCO3HaHHbIE peIleHHs, OPUeHTHUDPYsACh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U LIeHHOCTH;

0CO3HaHHWe TMYHOTO BK/IaJja B IOCTPOEHHe YCTOWUYMBOTO OyzyIiero;

OTBETCTBEHHOE OTHOILIeHHWEe K CBOMM pDOJAWTENsM, CO3/laHMI0 CeMbM Ha OCHOBE OCO3HaHHOIO
TIPUHSATHS LIEHHOCTeH CeMeMHOW )KU3HU B COOTBETCTBUU C TPaAuLMsAMU Hapoo0B Poccuy;

4) 3cTeTHYeCKOro BOCIIUTAHHA:

3CTETUYeCKOe OTHOLIeHWe K MUPY, BK/IIOYas SCTETUKY ObiTa, HAyYHOTO W TEXHUUYECKOTO
TBOPYECTBA, CTIOPTa, TPY/a, 00IIeCTBEHHBIX OTHOLIEHHI;

MOHMMaHKe 3MOLMOHA/ILHOTO BO3/|€MCTBYS XKUBOM MPUPO/bI U €8 [IeHHOCTH;

TOTOBHOCTb K CaMOBBID&XEHHIO B pasHbIX BH/aX MCKYCCTBa, CTpeMJIeHHe IpOsIB/IATH KauecTBa
TBOPUYECKOM JIMUHOCTH;

5) ¢u3nueckoro BoCMUTaHMA, (opMHpOBaHHMA KY/ILTYPHlI 3/0pPOBbSi U 3MOLIMOHA/ILHOIO
O;aromosryyusi:

MOHMMaHWe W peanv3alys 370poBoro W Oe3omacHoro obpasa »XU3HM (340pOBOE MUTaHUe,
coOmofieHre THUTHeHWYeCKHWX TIpaBWI M HOPM, COanaHCUPOBaHHBIA DPeXUM 3aHSATUHA U OT[bIXa,
peryssipHasi u3nyeckass akTMBHOCTB), Oepe>KHOTr0o, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOIIEHHS K
cobcTBeHHOMY (DPM3UUECKOMY U TICHXUYeCKOMY 3710POBBIO;

TOHMMaHWe L[eHHOCTH TIPaBWI MHAVBUZYATBHOTO Y KOJIJIEKTUBHOTO 0e30TacHOTrO TIOBeJeHHsl B
CUTyaLUsiX, YIPOKaKOIIMX 3J0POBbIO0 U XKU3HU JTHOJiel;

OCO3HaHWe TIOC/AeJCTBUH U HENpUsATHS BPeAHBIX TMpUBbIUEK (yroTpeOsieHHs — aslKoroJs,
HapKOTHKOB, KypeHUs);

6) TPyA0BOr0 BOCIIMTAHMA:

TOTOBHOCTH K TPYZY, OCO3HaHMe LIeHHOCTH MacTepCTBa, TPYAOIo0ue;

TOTOBHOCTb K AaKTUBHOM [ieSTe/IbHOCTM TEeXHOJOTMUeCKOM M COLMa/ibHOM HampaBlIeHHOCTH,
CIOCOOHOCTh MHULIMMPOBATH, MJIAHUPOBATh M CAMOCTOSITETbHO BBITIOTHATE TAKyH0 [eaTe/IbHOCTh;

UHTepeC K pa3uuHblM cdepaM MpodecCUOHANBHOW [edaTelbHOCTH, yMeHHe COBepllaTh
0CO3HaHHBIH BbIOOp Oyay1eit npodeccru 1 peani30BbIBaTE COOCTBEHHbIE K3HEHHbIE T/1aHbl;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHUI0 Ha MPOTSHKEHUH BCEH KU3HHY;

7) 3K0/10rH4eCKOro BOCIIUTAHUSA:

9KOJIOTUYeCKH Iiesiecoobpa3Hoe OTHOIIeHHe K TPUPOZe KaK UCTOUHMKY JKU3HU Ha 3emsie, OCHOBe
eé CyllleCcTBOBaHUS;

TIOBBIIIIEHHE YPOBHSI KOJIOTMYeCKOW KY/IBTYphl: TIPHOOpeTeHre OIbITa MIAHMPOBAHUS TTOCTYIIKOB
Y OL|eHKM UX BO3MO)KHBIX MTOCJIE/ICTBUM /11 OKpY Katolllell cpe/ibl;

0CO3HaHUe I7106aMbHOT0 XapaKTepa K0/0rndecKrx rnpobsiem u myTeld UX pelleHus;

CIOCOOHOCTh WCTIO0/IBb30BaTh MpHoOpeTaeMble MPU W3yUYeHWH OMO/IOTMM 3HAHUSI M YMEHUs! TIpU
perieHMM TpoOseM, CBSI3aHHBIX C PALMOHA/IBHBIM TIPUPOJOIIOIb30BaHMEM (COOJIOeHre TIpaBuUiI
NOBeJleHHs1 B TPUpOJe, HalpaB/eHHbIX Ha COXpaHeHHe paBHOBECHS] B 3KOCHUCTeMax, OXpaHy BH/IOB,
sKocucTeM, buocdepsi);

aKTMBHOE HeTpUsTHEe [eMCTBUW, TIPUHOCSIIUX BpeJ, OKPY’XKaroller MPUPOJHOU Cpefie, yMeHHe
MPOTHO3MPOBaTh HeO/IaronpusTHble 3KOJ0TWYecKWe T0C/Ie[CTBUS TpeAIpUHAMAaeMbIX AeWCTBUN U
npeZl0TBpalllaTh UX;

Ha/lnyMe pa3BUTOIO SKOJOTMUECKOTr0 MbIIIEHNS], SKOJIOTUYeCKOU KY/IbTYPhbl, OMbITa eATeJbHOCTH
5KOJIOTUUECKOW  HarpaB/leHHOCTH, YMeHHsi  DYKOBOJCTBOBaTbCS UMM B [103HaBaTesbHOM,
KOMMYHHMKATUBHOM U COLIMA/JIbHOM TPaKTHKe, TOTOBHOCTU K YYaCTUIO B MPAKTUUECKOH [eATe/IbHOCTH
5KO0JIOTMYeCKOW HarlpaB/IeHHOCTH;

8) 1ieHHOCTH Hay4YHOr0 MO3HAHMA:

c(OpMHUPOBaHHOCTb MHPOBO33peHHs], COOTBETCTBYIOLL|ETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayK{d U OOILeCTBEHHOM MPAaKTHWKH, OCHOBAHHOTO Ha JjMajiore Ky/lbTyp, CIIOCOOCTBYIOIETO OCO3HAHUIO
CBOEro MecCTa B MO/IMKY/ITYPHOM MUPE;

COBEpLLIEHCTBOBAHUE SI3bIKOBOM M UMTATe/IbCKOM KY/IBTYphl KaK Cpe/iCTBa B3aUMO/eCTBUSL MeXAY
IOABMU Y TI03HAHUSI MUDa;

MOHMMaHWe creudukd OHONMOTMM KakK HAyKd, OCO3HaHWs €€ pomud B (OPMHUPOBAHUU
paL[OHA/IBHOTO HAYYHOTO MBILUIEHNs], CO3/JaHUHM LIeJIOCTHOTO TpeZCTaB/ieHuss 00 OKpy»KarolleM Mupe
Kak O eJUHCTBe MPUPO/bI, UesioBeKa 1 00111eCTBa, B TO3HAHUM MTPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHUH



npo06/ieM COXpaHeHHs! TPUPOJHOTO PABHOBECHST;

yOe)X16HHOCTb B 3HAYMMOCTH OWOJIOTHY AJIs1 COBPEMEHHOW LIMBU/IM3alu: o0ecrieueHnsi HOBOTO
YPOBHSI Pa3BUTHs MeJULIMHBI, CO3[aHMe TepCIIeKTUBHBIX OWOTEXHOJIOTHH, CHOCOOHBIX —pellaTh
pecypcHble TIpoO/IeMbl pa3BUTHSI UeIOBeUeCTBa, MOUCKA MyTel BbIX0/A U3 I7I00aJbHBIX 3KOIOrMYeCKUX
npobseM W obecrieueHusi Tiepexoila K YCTOMUMBOMY Da3BUTHIO, PaLMOHATBHOMY HCIIOIb30BaHHIO
TIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTAaH/[APTOB XKU3HH;

3aMHTEPeCOBAaHHOCTh B TIOJIyUeHWH OWOJIOTMYeCKUX 3HAHUM B Le/isiX TIOBBILIEHUs] 0O0Iei
KYJ/IBTYDBI, €CTeCTBeHHO-HayYHOH rPaMOTHOCTH, KaK COCTaBHOW YacTH (PyHKI[IOHATBbHON rPaMOTHOCTU
oOyuatoruxcs, hopMUpyeMoi TIpy U3ydeHnH OHUOoIorvu;

TIOHUMAaHUe CYIHOCTA MeTO/IOB MO3HAHUS, UCTIO/b3yeMbIX B eCTeCTBEeHHBIX HayKaX, CIOCOOHOCTH
UCIIO/b30BaTh TO/lyUaeMble 3HAHUS [l aHaiu3a U OOBSCHEHWs SIBJIEHWHM OKPY)XKAIOIIero Mupa u
TIPOUCXOJSIIMX B HEM M3MeHEHUH, yMeHUe JenaTb 00OCHOBAaHHbIE 3aK/IFOUEHUs] HAa OCHOBE HAayUHBIX
(aKTOB ¥ UIMEFOLMXCS JAaHHBIX C L[eJbI0 TIO/TyYeHHsI I0CTOBEPHBIX BHIBOJIOB;

CII0COOHOCTb CaMOCTOSITE/TBHO UCIIO/IB30BaTh OHO/IOrMYeCKUe 3HAHUS /IS PelleHus: mpobsieM B
peasibHbIX KM3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIeEHHOCTH HAy4HOH [eSTeJbHOCTH, TOTOBHOCTh OCYIIECTB/IATh TIPOEKTHYIO U
WCCITe/IOBATeNIbCKYIO [eATe/TbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CMOCOOHOCTb K HerpepbIBHOMY 00pa30BaHHIO U caM000pa30BaHUI0, K aKTUBHOMY
TIOTyYeHUI0 HOBBIX 3HaHU TI0 OMOMOTHH B COOTBETCTBUM C )KU3HEHHBIMH MTOTPeOHOCTSMH.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/ibTaThl OCBOEHHUsI yueOHOro rpeaMeTa «bromorusi» BK/IIOUAIOT: 3HAYMMBIE /IS
¢dopMupOBaHUST ~ MHDOBO33peHUsI ~ OOyuarOIMXCs — MEXJUCLUIUIMHApHbIe  (MeXIIpeJMeTHbIe)
oO1jeHayYHbIe TIOHSATHS, OTPAXKAIOLIHMe IeJIOCTHOCTh HAyyHOM KapTHUHBI MHpPa M CHeLu(HUKy MeTO/0B
TI03HAHMsI, MCTIO/Ib3YeMbIX B eCTeCTBEHHBIX HayKax (BeIeCTBO, SHEPrUs, siBJleHue, MpOLiecC, CUCTeMa,
HayyHbIM (DaKT, MPUHLIMII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus, WCC/ie/joBaHHe, HabrofeHue,
u3MepeHHe, SKCIepUMeHT W [Ipyrue); yHUBepcanbHble yueOHble JelcTBUs (TIO3HABaTe/bHbIE,
KOMMYHUKaTHUBHbBIE, DeTy/SITHBHbIE), 00ecreurBaroiie opMrUpoBaHUe (QyHKLIMOHATBHON IPaMOTHOCTH
Y COLMA/IbHOM KOMITeTeHI[UM O0yuaroL[uXCs; CIIOCOOHOCTh OOYyYaroIMXCsl WCI0/Ib30BaTh OCBOEHHbBIE
MEXIUCLUIUTMHAPHBIE, MHDOBO33peHUeCKHe 3HAaHUSI W YHUBepca/ibHble ydeOHble [eiCTBUS B
N03HAaBaTe/IbHOU 1 COLIMA/IbHOU MPaKTHKe.

B pesynbTare u3yueHuss OMOJIOTHMM Ha YpOBHe cpefiHero obimero obpa3oBaHus y 00yuaromierocs
OyzyT chopmMHUpOBaHbI TIO3HaBaTe/lbHbIE YHUBepCalbHble YyuyeOHble [eHCTBUS, KOMMYHUKAaTHBHbBIE
yHUBepca/bHble yueOHbIe [1eMCTBUs, Pery/asTHBHBbIE YHUBepCalbHble yueOHbIe [eHCTBHS, COBMECTHAst
JlesITe/IbHOCTb.

MertaripeiMeTHble pe3y/ibTaTbl OCBOEHUsI TIPOTPaMMbI CpefjHero o01jero obpa3oBaHUs JO/DKHBI
OTpaXkaTb:

OB/afieHNe yHHBePCa/IbHBIMH y4e0HBIMH IT03HABaTe/IbHBIMU /IefiCTBUAMU:

1) 6a3oBbIe TOrHUECKHE [IeHICTBHUA:

CaMOCTOATE/IFHO OPMY/IMPOBATh U aKTyalIM3HMPOBATh IpobieMy, pacCMaTpyBaTh eé BCECTOPOHHE;

WCII0/Ib30BaTh TP OCBOEHWM 3HAHWM TPUEMBI JIOTHUECKOTO MBbIIIIeHUs] (aHaau3a, CHUHTe3a,
cpaBHeHwUsl, Knaccudukaryy, 000011eHNs1), pacKpbIBaTb CMBIC/ OMOIOTYeCKUX TIOHSATUN (BBIJE/SITb X
XapakTepHbIe MPU3HAKH, yCTaHABIMBATb CBSI3U C IPYTUMU TIOHSITUSMH);

OTIpeZieNIATh 1ieJIN [1esiTe/IbHOCTH, 3a/jaBasi apaMeTpbl M KPUTEPUU WX [JOCTHPKEHHUS], COOTHOCHTD
pe3y/bTaThl e TeTbHOCTHU C TT0CTaBIeHHBIMU Lie/ISIMY;

WCII0/Th30BaTh OMOIOTMYeCKye TIOHATHS [J1s1 00bsicCHeHUs (DaKTOB U SIB/IEHUI >KUBOM IPUPO/IBI;

CTPOUTH JIOTUYEeCKHWe PpacCyKAeHus (MHAYKTUBHbIE, NeNYKTHBHbIe, TI0 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHMBOPEYMSI B PACCMaTPUBAeMbIX SIB€HUSX, (DOPMYIMPOBaTh BBIBOALI U
3aK/TI0YeHHUs;

NIPUMEHSTh CXEMHO-MOZle/IbHble CpeACTBa [yisl TpeJCTaBleHUs CYIIeCTBeHHBIX CBsi3ed WU
OTHOILIEHWH B U3y4aeMbIX OMOIOrMYecKMx O0O0BeKTax, a Takke IIPOTHBOPEUM pas3HOTO PpoJa,
BBISIBJIEHHBIX B Pa3/IMYHBIX MH(OPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabarbiBaTh I7IaH pelleHus: TPo0JeMbl C YUETOM aHa/lM3a HMEIOIUXCS MaTepuaibHbIX U
HeMaTepuabHbIX PeCypCoB;

BHOCHTb KOPPEKTUBBI B [IeSITe/IbHOCTh, OLIEHHUBAaTh COOTBETCTBUE Pe3y/IbTaToOB Iie/isiM, OLeHUBaThb



PUCKY TTOC/Ie/ICTBUM JIeSITeTbHOCTHY;

KOODJMHMPOBaTh M  BBIMOMHATH pabOTy B yCAOBUSIX peanbHOTO, BUPTYalbHOTO W
KOMOMHMPOBAHHOTO B3aMO/eliCTBUSI;

pa3BUBaTh KPeaTHBHOE MBIILIJIEHHe TIPY pellieHnH )KU3HeHHBIX Ipobsiem.

2) 6a3oBbIe HCCIe0BaTe/IbCKHE AeHCTBHUS:

BlaZieTh HaBbIKAMH yueOHO-MCC/Ief0BaTe/IbCKOM U TIPOEKTHOW [IesITe/IbHOCTH, HaBBbIKaMU
paspelieHus pobsiem, CriocCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TIOMCKY METO/IOB pelleHust
MpaKTUYeCKHX 3a/jay, IPUMeHeHHI0 Pa3/IMYHbIX MEeTO/IOB MTO3HAHMUS;

WCIIO/b30BaTh  pa3/iMuHble BU/BI  [IeSTeIbHOCTA TI0 TIOyYeHHI0 HOBOTO 3HAHHUS, €ro
WHTepIIpeTalyy, 1npeodpa30BaHUI0 U TIPUMEHEHHIO B YUeOHBIX CHUTYalMsiX, B TOM UHC/e TIPH CO3/aHud
yueOHBIX ¥ COLMaTbHBIX TIPOEKTOB;

¢dopMupoBaTh HAyuHBIM THUIT MBbIIUIEHHUs, B/IafleTh HAyuyHOW TEPMHUHOJIOTHEH, K/IFOUeBbIMU
TIOHSATUSMH 1 METOZIaMH;

CTaBUTH U (POPMYIHMPOBATh COOCTBEHHBIE 3a/jauil B 00pa30BaTeIbHOM [esTeIbHOCTH 1 )KU3HEHHBIX
CUTYaLUsX;

BBISIB/IAT TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3U M aKTyalW3WPOBATh 3a/jauy, BbIIBUTATb TMIIOTE3y eé
pellleHus], HaXOAUTb apryMeHThl JJIsi [l0Ka3aTelbCTBAa CBOMX YTBEP)KJEHHWM, 3aflaBaTb IlapaMeTphbl U
KPUTEPHH pelleHus;

aHaM3UpOBAaTh TIO/yueHHbIe B XO/ie pelLleHHsl 33/laud pe3y/bTaThl, KPUTUYECKU OLIeHUBATh MX
JI0CTOBEPHOCTh, TPOTHO3MPOBAThH U3MeHeHHe B HOBBIX yC/IOBUSIX;

[laBaTh OLIEHKY HOBBIM CHTYaLMsIM, OLIeHUBaTh IPUOOPETEHHBIN OIIBIT;

OCYLIeCTB/IATh Lie/leHalpaBeHHbI TIOMCK TiepeHoca CpeACTB M Croco0oB  AeHCTBUSL B
npoeCcCrOHaNbHYIO CPey;

yMeTb TIepeHOCHUTh 3HAHUS B NT03HABaTe/IbHYIO M ITPAKTHUECKYIO 00/1aCTH KU3HeesTebHOCTH;

yMeTb UHTeTPUPOBaTh 3HAHHUS U3 PA3HBIX MPeJAMeTHbIX 00/acTel;

BBIJBUTaTh HOBBIE W[eU, MpeJjiaraTb OpUrHHa/IbHbIE TIOAXOAbI U PelleHHs], CTaBUTh MpobieMbl 1
3a/lauM, JOMYCKAIOLIHe a/ibTePHAaTHBHbIE PelleHusl.

3) pabora c undopmanmeii:

OPUEHTHPOBAThCS B PA3/MUHBIX MCTOUHHMKAX MH(opmaLun (Tekcre yuebHOro mocobusi, HaydyHO-
TIOMYJISIPHOM JITepaType, OMOMOrMUeCcKrX C0BapsiX U CIIPaBOYHMKAX, KOMITbIOTEPHBIX 0a3ax JaHHbIX, B
VHTepHeTe), aHaNMM3MpOBaTh MH(OPMALMIO PA3/IMUHBIX BUJOB U (OPM Ipe/ACTaB/eHHs, KPUTHUECKU
OL|eHMBATh €€ 0CTOBEPHOCTh M HEIIPOTUBOPEUNBOCTE;

(hopMynrMpOBaTh 3arpoChl ¥ MIPUMEHSTh pa3/IMnUHble MeTOAbI ITPY TIOMCKe U 0TOOpe O1oIorryecKon
uH(popMaLyH, HeoOX0AUMOH [/ BBITIOTHEeHHS yueOHbIX 3a71au;

npuoOpeTaTth  OMBIT  WCMO/IB30BaHUS ~ WH(OPMALIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
COBEpIIIeHCTBOBATH KY/IbTYPY aKTUBHOTO MCIIOb30BAHMS Pa3/IMYHBIX [TOUCKOBBIX CHUCTEM;

CaMOCTOATE/ILHO BBIOMpATh ONTHMAbHYI0 (GOopMy TpeAcTaB/ieHUs OMOIoruueckor MHpopMaru
(cxembl, rpadyiKu, JUarpaMmbl, TabMULbl, PUCYHKHU U [PYTOe);

WICTIO/b30BaTh HAayYHBIN SI3bIK B KauecTBe CpeZCTBa Npy pabore ¢ Grosornueckoil HHGopMaruei:
NIPUMEHSTh XUMUUecKue, pu3nueckrie ¥ MaTeMaTUdecKre 3HaKd ¥ CUMBOJIBI, (hopMysibl, abOpeBHuaTypy,
HOMEHKJIaTypy, UCII0/Ib30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HAIVISITHOCTH;

B/aZieTh HAaBbIKAMK DPACIO3HABaHUS M 3alUThl MH(pOpMaLy, WHPOPMALMOHHON 0e30macHOCTH
JTMYHOCTH.

OB/afieHNe yHHBepPCaIbHBIMH KOMMYHHKATUBHBIMH JefICTBHAMM:

1) o6menmue:

OCYIIeCTBIATh KOMMYHUKAl[Md BO BCeX cdepax KM3HH, aKTHBHO yYaCTBOBATh B AMasore Wiu
JVCKYyCCUH TIO CyLIecTBY 00Cy7JaeMoil TeMbl (yMeHHe 3a/aBaTh BOIIPOCHI, BBICKA3bIBaThb CY’KAEHUS
OTHOCHTE/IbHO BBITIONIHEHUsI TIpeJjjlaraeMoi 3a/lauy, yUNThIBaTh MHTEPeChl U COIIACOBAHHOCTD TTO3ULIAIN
JPYTUX YYaCTHUKOB [IMa/Iora WK JUCKYCCUN);

pacrno3HaBaTh HeBepOasbHbIe Cpe/CTBAa OOILeHMs, TMOHWMAaTh 3HAUeHHe COL[MAIbHBIX 3HAKOB,
NPe/INIOCHIUIOK BO3HHMKHOBEHMST KOH(IMKTHBIX CHUTYyal[iid, yMeTb CMsrdaTb KOHQMKTBI W BeCTU
TIeperoBOpkI;

B/aZieTh Pas3/IMYHbIMK Crioco0aMy OOILeHUsT M B3aUMO/EMCTBHS], NTOHUMAaTh HaMepeHUsl ApYTyX
ofiel, TIPOSIBIATh YBa)KUTEIbHOE OTHOILEHWe K co0eceJHUKY U B KOPpeKTHOW (opme (HOopMyIMpoOBaTh
CBOM BO3Pa)KEHUSI;



Pa3BEPHYTO U JIOTMYHO U3/IaraTh CBOKO TOUKY 3PEHHMsI C UCTI0/Ib30BaHUEM SI3bIKOBBIX CPEJCTB.

2) coBMeCTHas AesiTe/IbHOCTh:

MIOHUMaTb U WCTI0/Ib30BaTh TIPEUMYIIeCTBAa KOMaHAHOW U MHAWBU/yabHOU paboThI MPY pelleHu:
Ouosornueckoid mpobsieMbl, 0OOCHOBLIBaTH  HEOOXOAMMOCTh TIPUMEHEeHHsI TPYNIOBBIX  (Gopm
B3aUMO/IeMCTBYS TIPU PellleHruH yueOHOM 3a/1auu;

BbIOMpAaTh TeMAaTWKy W MeTOAbl COBMECTHBIX [eHCTBUN C y46TOM OOIMX WHTEpecoB W
BO3MOKHOCTel KaKZ0ro ujieHa KOJUIeKTHBa;

MIPUHUMATH 1]e/T1 COBMECTHOM /IesiTe/TIbHOCTH, OPraHNU30BbIBaTh U KOODAMHUPOBATH JeCTBUS 110 eé
JOCTIDKEHHIO: COCTaB/IATh IJIaH [JIeMCTBUM, pacIpefiefiiTb pPOMA C YYETOM MHEHHH YyuYaCTHHKOB,
o0Cy>XaTh pe3y/sibTaThl COBMECTHOM paboThI;

OL|eHMBaTh KaueCTBO CBOEro BK/aZla M KaKAOTO yYaCTHHMKA KOMAaHZbI B OOLMIA pe3ysibTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

npe/ijlaraTh HOBble TIPOEKThI, OLIeHWBATh KA C TIO3ULMM HOBU3HBI, OPUTMHATBHOCTH,
MpaKTUYeCKOW 3HAYUMOCTH;

OCYIIeCTB/IATh TO3WTHBHOE CTpaTerHueckoe TOBe/jeHWe B pa3/IMUHBbIX CUTYalUsiX, TPOSIB/STH
TBOPYECTBO U BOOOpa)keH!e, ObITh MHULIMATUBHBIM.

OB/afieHNe YHNBEPCA/IbHBIMH PeryJIATHBHBIMH JefICTBUAMM:

1) camoopraHu3anms:

WCII0/Ib30BaTh OMOIOrMuecKre 3HaHUs /ISl BBISIBIEHUsI TTPO0/ieM U MX pellleHus! B )KU3HEHHBIX U
yueOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBe OHONOTMUeCKWX 3HAHWM LiefieBble M CMBIC/IOBbIe YCTAaHOBKM B CBOHWX
JEeWCTBUAX M TIOCTYIKaX I10 OTHOLIEHHIO K J>XMBOM TIpUPOZie, CBOEMY 3/I0POBBI0 U 3710POBBIO
OKPY>KaloII1X;

CaMOCTOSATE/IbHO OCYLeCTB/AThH M03HABATEe/bHYIO JeATe/IbHOCTb, BhISIB/ISTH NPO0O/IeMbI, CTaBUTDh U
¢dopmynrpoBatk cOOCTBeHHbIE 33/jaul B 00pa30BaTe/IbHOM [|eSITelIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATE/IHO COCTAB/ATh TUIAH pelleHus MpobsemMbl C yuéTOM WMEIOIIMXCSI pecypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPeATIOUTeHUH;

[laBaTh OLIEHKY HOBBIM CHUTYaLWsIM;

pacIMpsATh paMKU yueOHOTO Tipe/iMeTa Ha OCHOBE JIMYHBIX MPeATIOUTeHu;

JiesiaTh 0CO3HaHHBIM BBIOOD, apryMeHTUPOBATh ero, OpaTh OTBETCTBEHHOCTh 3a PelleHHe;

OL|eHMBaTh TIPHOOPETEHHBIH OIIBIT;

crocobcTBOBaTh (YOPMUPOBAHKIO U TIPOSIB/IEHUIO IIIMPOKOM SPYAMLIMK B pa3HbIX 00/1acTsX 3HaHHH,
TIOCTOSTHHO TOBBILIATH CBOM 00pa30BaTesbHbIN U KY/IBTYPHBINA YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTb OLIEHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPDEKTHBBI B [IeSTelbHOCTb, OLIeHHBATh
COOTBETCTBHE Pe3y/IbTaTOB LieJIsiM;

B/aZleTh HaBbIKaMM II03HABaTe/JbHOM pedrieKCMM Kak OCO3HaHWs COBepIIaeMbIX [AeHCTBUN U
MBIC/IUTEIbHBIX TIPOLIECCOB, WX pe3yJbTaTOB W OCHOBAaHWM, HCIIO/b30BaTh TMPHEMBI pedrekcuu st
OLIeHKH CUTYal|ii, BIOOpa BEPHOTO PeIleHMs;

yMeTb OLIeHMBAaTb PUCKU U CBOEBPEMEHHO NIPUHUMATh PelleHNs TI0 UX CHIPKEHHIO;

NPUHUMATh MOTUBBI M apTYMEHTHI APYTUX TIPY aHa/M3e pe3y/bTaToB /esiTe/IbHOCTY;

3) npuHATHE Ceds1 ¥ JPyrux:

TIPUHUMATH Ce0s, TTOHMMasi CBOM HeJJOCTaTKX U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPY aHa/M3e pe3y/bTaToB /esiTe/IbHOCTY;

TNIpPH3HaBaTh CBOE TIPaBO U MPaBO APYTHX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3ULUH JIPYTOTO UesioBeKa.

IMPEJMETHBIE PE3YJIBTATHI

[MpenMeTHbIe pe3y/ibTaThl OCBOEHUs CofepKaHUs yueOHoro mipeaMera «buosnorus» Ha
yIyOJIEHHOM YpOBHE OPHMEHTHPOBAaHbI Ha obecrieueHre MPOPUIBLHOTO 0O0yueHHs1 00yuaromuxcs
Ovonornu. OHM BK/IFOUAKOT: Criequuueckrie Jisi OMONOTUM HayuHble 3HAHUS, YMEHUsS U CIIOCOOBI
JEeUCTBUI TI0O OCBOEHHWIO, WHTEpIIpeTalud W TpeoOpa30BaHUI0 3HAHWM, BH/bI JAeATeSBHOCTU TIO
TIO/TyYeHUIO HOBBIX 3HAaHUM U MX MPUMEHEHUIO B Pa3/TUUHBIX yueOHbBIX, a TAaKXKe B peasbHbIX )KU3HEHHBIX
cutyarusix. [IpegmMeTHbIe pe3ysibTaThl MPeACTaB/IeHbI 110 ToJjaM U3yUYeHusl.

[TpenMeTHBbIe pe3yabTaThl OCBOEHMs yueOHOro mipeamera «buosiorusi» B 10 K/aacce [OKHBI
OTpaXkaTb:



cOpMHPOBAHHOCTh 3HAaHWK O MeCTe W PO OMO/MOTMH B CHUCTEMe eCTeCTBEHHBIX HaykK, B
(OopMHpOBaHMM eCTeCTBEHHO-HAYYHOM KapTHMHbl MHpPa, B II03HAHWM 3aKOHOB IPUPOABI U peLIeHrH
npo6sieM paliOHa/TBHOTO TIPUPOAOTIONB30BaHMs, O BK/IaZle POCCHMCKHAX M 3apy0e)KHbIX YUEHBIX B
pa3BUTHE OUOJIOTHH;

BlaZieHue CHUCTeMOW OHONOTMYeCKHWX 3HAHWM, KOTOpas BK/IIOYAeT: OCHOBOIIOJIArarolye
Ovonornyeckre TepMHHbI W TIOHATHS (KU3Hb, KJ/IeTKa, OpraHu3M, MeTabomM3M, TOMeoCTas,
camoperyssiLusi, CaMOBOCIPOU3Be/leHHe, HaC/AeJCTBeHHOCTb, W3MEHUMBOCTb, POCT U pa3BUTHE),
buonornyeckue teopuu (knetouHass teopus T. IlIBanna, M. IllnelizeHa, P. BupxoBa, xpoMocomHast
Teopusi HacsefctBeHHOcTH T. Moprana), yuenusi (H. V. BaBunoBa — o LeHTpax MHOroo0pasusi u
MIPOUCXOKJEHUST KYJIBTYDHBIX DPACTeHHH), 3aKOHbI (eArHO00Opa3usi TOTOMKOB TI€PBOTO TIOKOJIEHWS,
paclLeIVIeHHs], YMCTOThl rameT, He3aBUCUMOIO HaciefoBaHus I. MeHgens, roMo/oru4eckux psifioB B
HacaeACTBeHHOU u3MeHunBOCTH H. V. BaBusioBa), MpyUHLMIIBI (KOMIT/IEMEHTAPHOCTH);

BaZieHue OCHOBHBIMM MeETOJaM{d HAy4YHOTO T[I03HAHWs, WCIIOAb3yeMbIX B OHOIOTHYeCKUX
MCC/IeJOBAaHUSIX )KUBBIX 00BEKTOB (OMHcaHue, U3MepeHue, Ha0/oieHre, SKCIIepUMEeHT);

yMeHHe BblJelaTh CyLeCTBeHHble TPHU3HAKU: BHUPYCOB, KJIETOK IIPOKAPUOT M 3YKapHoT,
OZIHOK/IETOYHBIX ¥ MHOTOKJ/IETOUHBIX OPTaHU3MOB, B TOM UKcJie OakTepHii, rpubOB, pacTeHNH, )KUBOTHBIX
Y YejiOBeKa, CTPOEHUs OpPraHOB U CUCTeM OPraHOB pacCTeHWM, >KMBOTHBIX, uesoBeKa, IPOLeCCOB
JKU3HeZesATeTbHOCTH, TIPOTEKAIOIINX B OPraHM3Max pacTeHWi, )KUBOTHBIX U uUesioBeKa, OMomornieckrx
npoiieccoB: obMeHa BelecTB (MeTabonM3M), TIpeBpallleHUs] 3HepPruu, Opo)keHHsi, aBTOTPOGHOTO U
reTepoTpo(PHOrO0 THUIOB MUTaHUs, (OTOCHHTe3a M XeMOCHHTe3a, MWUTO3a, Meli03a, rameToreHesa,
5MOpHoreHesa, MoCT3MOPHOHATBHOTO Pa3BUTHSI, PA3MHOKEHUsI, THAVUBUYaJIbHOTO Pa3BUTHsI OpPraHU3Ma
(oHTOTEHE3a), B3aMMO/IeMCTBHSI T€HOB, TeTepo3Kca, HCKyCCTBEHHOTO 0TO0pa;

yMeHHe yCTaHaB/IMBaTh B3aUMOCBSI3U MeX/y OpPraHOM/laMH K/IeTKU U UX (PYHKLMSMH, CTPOeHreM
KJIeTOK pasHbIX TKaHeld U HX (QYHKLUSIMH, MeXAy OpraHamMM M CHCTeMaM{d OpraHOB y paCTeHMH,
JKUBOTHBIX Y UesioBeKa U UX (PYHKLIMSMH, MeX/ly CUCTeMaMU OpPraHOB U UX (PYHKLIMSIMU, MEXXY STaramu
oOMeHa BelllecTB, STallaMd K/I€TOUHOTO LIMKAA W JKU3HEHHBIX IMK/IOB OPraHM3MOB, 3TarlaMu
5MOPHOHA/TBHOTO Pa3BUTHS, TEHOTUTIOM U (DeHOTUTIOM, (DeHOTUTIOM U (haKTOpaMu Cpeibl 0OUTaHMS;

yMeHUe BbISB/IATh OT/IMUMTE/IbHbIE NTPU3HAKU JKUBBIX CUCTEM, B TOM YUC/le PaCTeHWH, )KUBOTHBIX
1 UesioBeKa;

yMeHHe WCI0/Ib30BaTh COOTBETCTBYIOI[ME AapTyMeHTbl, OHONOTHUeCKyl0 TEePMUHOJIOTHIO W
CUMBOJIMKY [I/1 [JOKa3aTe/IbCTBa POZCTBA OPraHU3MOB pa3HbIX CUCTeMaTH4eCKUX Py

yMeHUe pellaTh OWOIOTWYecKWe 3a[auyd, BBISBASATH TPUYMHHO-CJIECTBEHHbIE CBS3U MEXIY
ucciaeqyeMbIMAd OMO/IOTMUECKVMH TIpOLIeCCaMH U SIBIEHWSIMH, [le/laTh BBIBOJbl W TIPOTHO3BI Ha
OCHOBAHUY MOTyYeHHbIX pe3y/bTaToB;

yMeHHe BBITIONHATL JlabopaTopHbIe U TIpaKTHYecKre paboThl, cobmopaTk mpaBuia mpu pabore ¢
yueOHBIM 1 1ab0paTOpPHBIM 000pyIOBaHKEM;

yMeHHe BblJBUraThb TMIIOTe3bl, IPOBEPSATh UX 3KCIIePUMEHTa/lbHbIMUA CpefCTBaMH, (OpPMYIUpys
1eJIb MCCJIe/JOBaHKS, aHaIM3UPOBATh [10JyUeHHbIe pe3y/bTaThl U /lelaTh BbIBOJbI;

yMeHHe y4acTBOBaTh B yueOHO-MCC/Ie0BaTe/IbCKOM paboTe 10 OHMOIOTHH, SKOOTHU U MeJULIVHE,
MPOBOJMMOM Ha 0a3e IIKOMbHBIX HAyYHBIX OOL[ECTB, W IMyOJMUYHO TIPeACTaB/ISAThH TIO/MyYeHHbIe
pe3y/ibTaThl Ha yUeHUUeCKUX KOH(epeHLIUsIX;

yMeHUe OIleHMBATh 3TUYeCKHWe acrleKThl COBPEMEHHBIX HCC/e[oBaHWN B obnactu Ouonmoruv u
MeWLMHbl (K/IOHMPOBaHKe, UCKYCCTBEHHOE OIIOZ0TBOPeHHe, HarlpaB/ieHHOe H3MeHeHHWe FeHOMa U
CO3JjaH/e TPaHCTeHHbIX OPraHK3MOB);

yMeHHe OCYIIeCTB/ISITh OCO3HAHHBIA BbIOOp Oyayimiedl mpodeccHoHaNbHOM [JesTelbHOCTH B
obnact OWONOTHHM, MeAWLMHBI, OMOTEeXHOJOTHH, BeTepUHAPHUH, CEIbCKOTO XO3SIMCTBA, MUILEBOMN
TIPOMBIIIEHHOCTH, YIIyO/iATh T0O3HABaTe/NbHbIM HMHTEpec, HarpaB/leHHbIM Ha OCO3HAaHHBIM BBIOOP
COOTBETCTBYyIOIel TipodeccH W TIPOAO/DKeHHe Ouosorndeckoro 00pa3oBaHUs B OpraHH3alUsgx
cpezHero npogeCcCOHaIBHOTO U BhICIIEro 06pa3oBaHusl.

[IpepmeTHBIE pe3y/bTaThl OCBOeHUst yueOHoro mipeamera «buosmorus» B 11 Kaacce [O/MKHBI
OTpa’karh:

cOpMHUPOBAaHHOCTh 3HAHWK O MeCTe W PO OMO/MOTMH B CHUCTEMe eCTeCTBEHHBIX HaykK, B
(hopMHpPOBaHMM COBPEMEHHOM eCTeCTBeHHO-HayuyHOW KapTHHbI MHpa, B MO3HAHWU 3aKOHOB MPHUPOJbl U
pellleHNH 9KOIOTHUeCKUX IpobreM dYesioBeuecTBa, a TaKKe B DeIIeHHM BOIPOCOB PaljOHAIbHOTO
TIPUPO/OIIONIb30BaHuS, U B (HOPMHUPOBAHUH LIEHHOCTHOTO OTHOILIEHHS K TIPUPO/e, O0IL[eCTBY, YeTIOBEKY, O



BKJIa/le POCCUMCKUX U 3apyOeXXHbIX YUEHBIX-OMO0J/IOTOB B Pa3BUTHE OHOJIOTHM;

yMeHUe BafieTh CUCTeMON OHOMOTMUeCKHWX 3HAHWM, KOTOpas BK/IIOYAeT OrpefesieHdss |
TOHUMaHHUe CYLJHOCTH OCHOBOIIOJIAraroIux OHMOTIOrMuecKuX TePMHHOB U TOHSATUN (B, SKOCHCTEMa,
buocdepa), OGuosmornueckrie Teopud (3BOMOLMOHHAs Teopuss Y. [lapBWHA, CHUHTeTUYeCKas TeOpusi
spomounn), yueHus (A. H. CeBeprjoBa — 0 MyTSX M Hampas/eHUsix sBosoLuu, B.W. BepHazackoro — o
6uocdepe), 3akoHbI (TeHeTHUECKOTO paBHOBecusi k. Xapzau u B. BaiinOepra, 3apofbIilieBoro CxofCcTsa
K. M. Bspa), npaBuna (Munumyma FO. JInbOuxa, 5KO/JIOTHUECKOM THMpaMUZblI SHEPTHH), THIIOTe3bI
(rurore3a «mupa PHK» V. T'unbepra);

yMeHUe BJa/ileTb OCHOBHBIMH MeTOZlaMU HAy4YHOTO TI03HAaHUSI, UCTI0/Ib3yeMbIMU B OHOIOTHYe CKHX
WCCIeJOBAaHUSIX KMBBIX OOBEKTOB M 3KOCHCTeM (OMrcaHue, h3MepeHHe, Hab/rofeHue, SKCIIepPUMEHT),
criocob6amMu BbISIB/IEHUS M OLIEHKH aHTPOTIOTeHHBIX N3MeHeHUH B TIPUPOJE;

yMeHUe BBIZE/ATh CyIeCTBeHHbIe MPU3HAKU: BHUJOB, OMOreoleHO30B, 3KOCHCTeM U Ouocdepsl,
CTabUIM3UPYIOILETo, JBIJKYIIETO U DPa3pbIBAIOLEr0 eCTeCTBEHHOTOo O0TOOpa, asuionarpudeckoro M
CUMITIAaTPUYECKOT0 BH000pa30BaHus, BMSHUS JABWDKYILUX CHJI SBOJIIOLMKA Ha TeHO(OH[ TOMYJISLHH,
MPUCTIOCOO/IEHHOCTH  OPraHM3MOB K Cpefie OOWTaHWs, 4YepeloOBaHHS HAIpaBlIeHUA 3BOIOLIUH,
KpPYrOBOPOTA BellleCTB U IT0TOKAa SHePTUX B IKOCUCTEMaX;

yMeHHe YCTaHaB/IMBaTb B3aUMOCBSI3M MeXXJy MpOLiecCaMu 3BOJIIOLMY, ABWKYLIUMHU CHIaMU
aHTPOTIOreHe3a, KOMIIOHEHTAMH Pa3/InYHbIX SKOCHCTEM U MPUCIIOCO0IeHUSMU K HUM OPraHU3MOB;

yMeHUe BBISB/IATh OT/IMUUTe/IbHbIE TIPU3HAKU )KUBBIX CUCTEeM, TIPUCIIOCOOIeHHOCTh BUJIOB K Cpejie
oburanus, abMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3eil OpraHh3MOB B
coo011eCTBax, aHTPOTIOTeHHBIX U3MEHEeHHH B 9KOCHCTEMaXxX CBOei MeCTHOCTY;

yMeHHe WCIO0/Ib30BaTh COOTBETCTBYIOIME AapTyMeHTbl, OHONOTHUeCKyl0 TEePMHUHOJIOTHIO W
CUMBOJIMKY /I /lOKa3aresbCTBa POZCTBAa OPraHM3MOB pa3HbIX CUCTeMaTM4eCKUX IPYII, B3aWMOCBSI3U
OpPraHM3MOB U Cpefbl OOWTaHWs, €JUHCTBA YeJ0BeUeCKMX pac, HeoOXOAMMOCTH COXpaHeHHs
MHOroo6pasusi BUZIOB ¥ 9KOCHCTEM KaK yCI0BUsI COCYIL[eCTBOBAHKS IPUPO/IbI U Ue/I0OBEUeCTBa;

yMeHUe pellaTh OWOIOTWYecKWe 3a[auyd, BBISBSATH TPUYMHHO-CJIECTBEHHbIE CBS3U MEXIY
uccaeqyeMbIMA OMO/IOTMUECKVMH TIpOLIeCCAaMU U SIBIEHWSIMH, [le/laTh BBIBOJbl W TIPOTHO3BI Ha
OCHOBaHWY MOJTyYeHHbIX pe3y/IbTarosB;

yMeHHe BBITIONHSATL JlabopaTopHbIe U TIpaKTHYecKre paboThl, cobmoaaTe mpaBuia mpu pabore ¢
yueOHBIM 1 1ab0paTOpPHBIM 000pYyIOBaHKEM;

yMeHUe BblJBUraThb IMIIOTe3bl, NIPOBEPSATh UX 3KCIIePUMEHTa/lbHbIMUA CpefCTBaMH, (OpPMYIUpys
Lje/Tb UCC/Ie/JOBaHMs], aHa/IM3UPOBaTh IT0JIyYeHHbIe pe3y/IbTaThl U fle/laTh BbIBO/IbI;

yMeHHe y4acTBOBaTh B yueOHO-MCC/Ie0BaTe/IbCKOM paboTe 10 GHMOIOTHH, SKOOTHU U MeJULIHE,
MPOBOJMMOM Ha 0a3e IIKOMbHBIX HAyYHBIX OOW[ECTB, W IyOJMUYHO TIPeACTaB/ISATh TIO/yYeHHbIe
pe3y/ibTaThl Ha yUeHUUeCKUX KOH(epeHLIUsIX;

yMeHHe OL|eHUBaTh IMIIOTe3bl U TEOPUM O NIPOMCXOXKAEHUH JKU3HH, Ye/lOBeKa M 4Ye/l0BeueCKUx pac,
0 TIPUUMHAX, TIOCIEACTBUSIX U criocobax MpeoTBpalleHys I7100a1pHbIX 13MeHeHnH B Grocdepe;

yMeHHe OCYIIeCTB/ISITh OCO3HAHHBIA BbIOOp Oyayimiedl mpodeccHoHaNbHON [JesTelbHOCTH B
obsacti OGMONMOTMHM, SKOMOTHH, TPUPOJOIIONb30BAHUS, MeJULIMHBI, OHMOTEXHOJOTUH, TICHXOJIOTHH,
BeTepUHAPHH, CeTbCKOTO X035HCTBa, MMUILeBOM MPOMBIILIIEHHOCTH, YITyO/IsiTh T03HaBaTe/IbHbIN HHTEpeC,
HarpaB/IeHHbII Ha 0CO3HAHHBIN BHIOOP COOTBETCTBYIOLIeH Tpodeccuy 1 MPOAO/DKeHNe O10I0ryecKoro
oOpa3oBaHMs B OpPraHM3alUsX CPeJHero rnpodecCHoHaNbHOTO U BBICILIETO0 0Opa30BaHMSI.



TEMATHNYECKOE IVTAHUPOBAHUE

10 KJTIACC
No Ko/mmuecTBo uacos J/IeKTPOHHbIE
ﬁ/ HanMeHoBaHuUe Pa3/ie/ioB U TeM NMPOrpaMMbl Beero E::Tpom. E::Knélqec gléll/l)(;);(;BabTI:J)Ib
padoThI PaboOTRL | yp1e pecypcsr
1 buoJsiorus Kak Hayka
2 JKuBbIe cUCTeMbl U UX U3yUeHUe
3 buoJsiorus kieTku 0.5
4 XHMHUUeCKask OpraHu3alys KiaeTKu 10
S5 CTtpoeHue U QYHKLWU KJIeTKH 8
6 OOMeH Bel[eCTB U MpeBpalljeHre YHEPTUH B KITeTKe 9
7 HacnencrBeHHast HGOpMalvs U peasv3alivs eé B KJeTKe 9 0.5
8 JKU3HEHHBIN LUK/ KJIeTKU 6 1
9 CrpoeHue U yHKLIMM OPraHK3MOB 17 1.5
10 Pa3smHOKeHue U pasBUTHe OpPraHyW3MOB 8 1.5
11 I'eHeTHKa — HayKa O HAC/IeCTBEHHOCTH Y U3MEHUMBOCTHU OPraHu3MOB 2 0.5
12 3aKOHOMEPHOCTH HacJ1e[ICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYMBOCTU 6
14 I'eHeTHKa yesioBeKa 3 0.5
15 CesieKLI1si OpraHU3MOB 4 1 1.5
16 BHOTeXHOJIOTUSI ¥ CUHTeTHUeCKasi O1oJIorust 4 0.5
17 PesepBHoe Bpems 1
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 1 15




11 KJTIACC

No Ko/imuecTBo yacos O/IeKTPOHHbIE
n/ HaumeHoBaHue pa3fie/ioB ¥ TeM NpPOorpaMMBbl Bce I:::Tponb E(I:;KT“% f)légg::::;l:;bnme
" ro padoThI padoThI pecypcbl

1 3apok/ieHre U pa3BUTHE BOJTFOIIMOHHBIX MTPe/ICTaBIeHNUH B OUOIOTUH 4

2 MUKpPO3BOIIOLIKS U €€ pe3yJibTaThbl 15 2

3 Makpo3BoIIOLMS U e€ pe3ysbTarhl 7

4 [TpoucxoxeHre v pa3BUTHE XXU3HU Ha 3emiie 16 1.5

5 [IpoucxoxaeHve yeoBeKa — aHTPOIIOreHe3 11 1

6 OKO/I0TUsi — HayKa O B3aMMOOTHOLLIEHUSIX OpraHM3MOB U 4 0.5

Ha/lOpraHrM3MeHHBIX CUCTEeM C OKPY’Karolllel Cpefjou

7 OpraHu3Mebl ¥ cpefia 0OUTaHUs 10 1.5

8 OKOJIOTUsI BUZIOB U MONYJISILIAN 10 0.5

9 OKOJI0TUst CO00ITeCTB. DKOJIOTHUYEeCKHE CHCTEMBI 12 0.5

10 buocdepa — rnobasbHas FKocrcTeMa 7

11 UesioBeK 1 OKpysKarolliasi cpesia 6 1
OBIIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 102 1 7.5




IIOYPOUYHOE IVIAHUPOBAHME

10 KJTIACC
KosimuecTBo yacos JJIEKTPOH
No HbIe
n/ | Tema ypoka Bee | Komrpo | Tlpakru Mara uudposbie
n ro JIbHBIE yeckue HU3yUYeHUsI obpa3oBar
padoThl | pabdoThI e/IbHbIe
pecypcsl
1 Burosiorusi Kak KOMIJIeKCHasi HayKa M Kak 4aCTh COBDEMEHHOTO 0011jeCTBa 1
2 JKUBBIE CHCTEMbI U UX CBOUCTBA 1
3 YpoBHeBasi OpraHy3aLusl JKUBbIX CUCTEM 1
4 VicTopysi OTKPBITHS U U3yueHus KiIeTKU. KneToyHas Teopusi 1
MeTozbl MOnIeKy/ISIpHOM U KileTouHoM 6uosoruu. [Ipaktuueckasi pabora
5 Nel. «l3yueHue MeTOZOB KJI€TOUHOM OHOIOruM (XpoMarorpadwus, 1 0.5
sniekTpodopes, auddepeHipaabHoe 1ieHTpudyrupoanue, [11IP)»
XVMHYeCKH COCTaB KJIeTKU
7 MuHepasibHble BelllecTBa KJIeTKH, UX OHosioruyeckas posib 1
3 Opranuyeckue BelljecTBa KineTku — 6enku. JlaboparopHasi pabora Nel. 1 0.5
«ObHapy>keHHe OeJTKOB C TIOMOIIIBI0 KaueCTBEHHBIX PeaKIii» )
9 CaoticTBa, K1accuhukauys 1 QyHKIHY OeKoB
10 OpraHuyeckye BelecTBa KJ1eTKU — YITIeBO/bI
11 OpraHuyeckyre BelecTBa KJI1eTKHU — JIUTNU/IbI
Hyxkneunossie kuciotel. [IHK 1 PHK. JTaboparopHast pabota Ne2.
12 «VccnemoBaHre HYKJIEMHOBBIX KHUCJIOT, BbIZIETIEHHBIX U3 KJIETOK 1 0.5
pa3IUYHBIX OPraHU3MOB»
13 Crpoenve u @pyHkuuu AT®. [Ipyrue HykneosuaTrpudocdarsl (HTD) 1
14 CexBennposaHve [ITHK. MeTojbl FeHOMUKY, TPAHCKPUIITOMUKY, 1
TIPOTEOMUKHU
15 MeTo/Ibl CTPYKTYPHOM OHUOJIOTUM
16 Tune! K1eTok. [IpokapruoTyeckas KJieTKa
17 CTpoeHue 3yKapuoTHUeCKOU KieTKu. [Ipakruueckasi pabora Ne2. 0.5




«/3yyeHne CBOWCTB KIeTOYHOW MeMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KJIeTK! 1

19 OpgHOMeMOpaHHbIe OpraHoub! KneTkH. [IpakTrueckast pabora Ne3. 1 05
«/3yueHre nBYKEHUS] LITOMIIA3Mbl B pACTUTE/IbHBIX KJIeTKAaX»
[TonyaBTOHOMHBIE OPraHOW/bI KIIeTKW: MUTOXOH/IPUH, T/1aCTU/IbI.

20 JTaboparopHasi pabota Ne3. «VcciefoBaHue T1a3Mon3a v JeTia3Mon3a 1 0.5
B PACTUTE/IbHBIX KJIETKAX»

21 HememOpaHHbIe OpraHOUBI KJIETKH 1

22 Crpoenue U QyHKIMU spa

23 CpaBHuUTe/IbHAs XapaKTePUCTHKA K/IETOK 9YKapuoT. JlaboparopHast pabora 1 05
No4. «VI3yueHue CTpOEHUs KJIETOK Pa3/TMYHbIX OPraHU3MOB»
AccUMUTIALINS ¥ JUCCUMUJISLIVSL — J[B€ CTOPOHBI MeTabosi3Ma. THribl

24 obmeHa BeriectB. JTabopaTtopHasi pabota Ne5. «l3yueHue 1 0.5
KaTaJIMTHYeCKOW aKTUBHOCTH (hepMeHTOB (Ha IpruMepe aMua3bl Win
Karasiasbl)»
depMeHTaTUBHBIM XapaKTep peaki[|il KJIeTOYHOro MeTabom3ma.

25 JTaboparopHasi pabota Ne6. «l3yueHue hepMeHTaTUBHOTO PaCIIieryieHus 1 0.5
TePOKCH/Ia BOAOPO/Ia B PACTUTEbHBIX U JKUBOTHBIX KJIETKAX»

26 BenK1-akTHBATOPhI U OeTKU-UHTHOUTOPBI

27 ABTOTpOGHBIH THIT 0OMeHa BellleCTB

28 DOTOCUHTE3

29 XemocunTe3. JlaboparopHasi pabota Ne7. «CpaBHeHHe MpO1ieCCOB 1 0.5
(hoTOCHHTE3a U XEMOCUHTEe3a»

30 Amna3pobHbie opranu3mMbl. Bugpl 6poxxenusi. JlaboparopHasi pabota Ne8. 1 0.5
«CpaBHeHuMe MpoLeccoB OpPOyKeHUsT U IbIXaHHUSI»

31 A>3pobHbIe OpraHu3Mbl. JTarlbl JHEPreTHUeCKOro ooMeHa 1

3 OHeprusi MembpaHHOro TpazvieHTa rMpoToHoB. CuHTe3 AT®d: pabota 1
npoToHHOU AT®-crHTa3bI

33 Peaxijyn MmaTpyuHOro CMHTE3a 1

34 TpaHckpunims — Marpuunblid cuHTe3 PHK 1

35 TpaHcsLMs U eé 3Tarbl 1

36 KozavpoBaHre aMUHOKUCIOT. Posib pubocom B OuocuHTe3e Gesika 1




37 Opranusaiysi reHoMa y IPOKapyUoT U 3YKapuoT 1

38 MonekynsipHble MeXaHU3Mbl SKCIIPECCUU FeHOB Y 3YKapuoT 1

39 Bupycbl — BHEK/IETOUHbIE (POPMbI )KU3HU U 00/TUTraTHBIE MTapa3UThI. 1 05
ITpaktrueckas pabora Ned. «Co3maHue Mofie/id BUPyCa»

40 BupycHble 3a00/1eBaHMs Ye/IOBEKA, )KUBOTHBIX, PACTEHUH 1

41 HanoTexHo/0ruu B OMOI0rMN U MeAULIMHE 1

42 JKU3HEHHBIN LUK/ KJIeTKU 1

43 Matpuunsbiii cuHTe3 [THK 1

44 Xpomocowmel. JlaboparopHast pabora Ne9. «/3yueHre XpoMoCoM Ha 1 0.5
TOTOBBIX MUKpOIIperaparax»

45 lejieHne KJIeTKM — MUTO3 1
Tunbl Knetok. KaprokuHes u iuTokuHe3. JlabopatopHast pabota NelO.

46 «HabmtofeHre MUTO3a B K/leTKaX KOHUMKA KOpellKa JiyKa (Ha FOTOBBIX 1 0.5
MUKpOIIperaparax)»

47 Perynsuums >KW3HeHHOT0 LUK/ KJIETOK

48 OpraHu3Mm Kak efiuHoe 1je/10e

49 TkaaM péCTeHI/H”/i. JlaboparopHasi pabora Nell. «/3yueHne TKaHei 1 0.5
pacTeHUN»

50 TKaHI/Iu)KI/IBOTHbIX 1 uesioBeka. JlTaboparopHasi pabota Nel2. «M3yueHue 1 05
TKaHel KUBOTHBIX»

51 Opranbl. Cructembl opraHoB. JlabopatopHasi pabota Nel3. «/3yuenue 1 0.5
OpraHoB 1|BETKOBOT'O paCTEHUSI»

52 Ornopa Tesia OpraHu3MOoB 1

53 JIBW)KeHre OpraHv3MOoB 1

o4 IluTaHue opraHvsMoB 1

55 [TiTaHKe 1MO3BOHOUHBIX )KUBOTHBIX. [THllleBaprTeIbHasl CUCTeMa yesioBeKa 1

56 JpIxaHue OpraHu3MOoB 1

57 JlpIXxaHue T03BOHOYHBIX KUBOTHBIX M YeJI0BeKa 1

58 TpaHcnopT BellecTB y OpraHu3MOoB 1

59 KpoBeHOCHas cvcTeMa IT03BOHOUHBIX )KUBOTHBIX U YesI0BeKa 1

60 BriiesieHre y OpraHvi3MoB 1




61 3alura y opraHusMoB 1

62 VIMMyHHas cucTemMa yesioBeKa 1

63 Pa3ipa)kuMOCTb U pery/siiys y OpraHu3MoB 1

64 ['ymMopaJsibHasi pery/siys U SHA0KPUHHAs CCTeMa >KMBOTHBIX U UesIoBeKa 1

65 @DOpMbI pa3sMHOXXEeHUs] OPraHU3MOB 1

66 [TonoBoe pa3MHOXeHHe 1

67 Meiio3 1
I'ameToreHes. O6pa3oBaHye U pa3BUTHe T0JIOBLIX K/1eToK. JlabopaTopHas

68 pabota Nel4. «/3yueHre CTPOEHHS TIOJIOBBIX K/IETOK Ha TOTOBBIX 1 0.5
MUKpoIIpernaparax»

69 VHarBHU/lyaibHOE pa3BUTHE OPraHU3MOB — OHTOTeHe3

70 3aK/a/ika OpraHoB M TKaHel U3 3apOo/IbIIIIeBbIX TMCTKOB 1

7 Poct v pasBuTHe )XKUBOTHBIX. Hav60paTopHaH pabora Nel5. «BrisiBiieHue 1 05
TIPU3HAKOB CXO/ICTBA 3aPO/BbIIIel TO3BOHOYHBIX JKUBOTHBIX»

7 Pa3MHOXeHUe U pa3BUTHe pacTeHui. JlTabopaTtopHas Ea60Ta Nel6. 1 0.5
«CTpoeHHe OpraHoB pasMHOKeHUsI BbICIIMX PACTEHUN»

73 VicTopusi CTaHOB/ICHUS] Y Pa3BUTHsI TeHEeTUKU KaK HayKu 1

74 OCHOBHBIe TIOHATHS U CUMBOJIbI TeHeTHKH. JlabopaTtopHast pabota Nel7. 1 05
«/Ipo3oduna Kak 00beKT reHeTUYeCKUX UCC/IeIOBaHUM»
3aKOHOMepHOCTH Hac/ie[j0BaHUs IPU3HAKOB. MOHOTHOpUAHOE

75 ckpemuBaHue. [Ipaktrueckasi pabora Ne 5. "VI3yueHue pe3y/bTaToB 1 0.5
MOHOTMOPHAHOTO CKpEIMBAHUS ¥ 1P030¢dubI"

76 LluTosioruueckrie 0CHOBbI MOHOTMOPHU/IHOTO CKPEeIMBAHUS

77 AHanv3upyoljee cKpelBaHye. HeronHoe JOMUHUpOBaHMe

78 JurubpuziHoe ckperiyiBaHue. [Ipaktiuueckast pabora Ne6. «V3yueHue 1 05
pe3y/bTaToB AUTMOPUIHOTO CKPELUBAHUS Y JP030(hHIIb»

79 LIuTosioruue cKrie 0CHOBBI IMTMOPUTHOTO CKPEIIUBaHUS 1

80 CleryieHHOe Hac/ie/loBaHKe NPU3HAKOB 1

81 XpOMOCOMHasl TeOpHrsl HaC/1eICTBEHHOCTU 1

82 T'eHeTHKA M0J1a 1

83 I'eHOTHN KaK 11e/10CTHAst CUCTeMa 1




84

I'eHeTHMYeCKUI KOHTPO/Ib Pa3BUTHs PACTEHUH, JKMBOTHBIX U UesI0BeKa

85 V3MeHUMBOCTb MPH3HAKOB. BUibl H3MEHUMBOCTU

86 MopaudukaliioHHasi U3MeHUUBOCTh
BapualuoHHbIM psiJ, U Bapyal[MoHHasi KpuBasi. JlaboparopHasi pabota

87 Nel8. «MccnenoBaHue 3aKOHOMepPHOCTel MOIM(HUKALIMOHHOM ) 1 05
M3MeHUYMBOCTU. [TocTpoeHne BapyaljMOHHOTO psiZia U BapUaLiMOHHOU
KDHUBOW»

88 ['eHOTHUNIMUECKasi N13MeHYNBOCTh. KOMOMHAaTHBHAsI N3MEHUHUBOCTD 1

89 MyTarionHast u3MeHUMBOCTh. [IpakTrueckast pabora Ne7. «MyTauuu y 1 05
Jipo30¢hubl (Ha FOTOBBIX MUKpOMperaparax)»

90 3aKOHOMEPHOCTH MYTaLMOHHOTO MpoLecca. JMUreHeTHKa U STTUreHOMUKA 1

91 [eneTuka quUIOBeKa. [TpakTrueckast pabota Ne8. «CocTaBieHue 1 aHa/IN3 1 05
POZ0CIOBHOM»

92 MeTo/ibl MeJTUIIMHCKON TeHEeTUKU 1

93 3HaueHue MeULIMHCKOW FeHeTUKU B MPeJ0TBPAll|eHNH U JIeUeHUn 1
reHeTHUeCKUX 3a00/1eBaHUH UeoBeKa

94 OCHOBHbIE OHATHS CEJIEKL[I/II:I. JlaboparopHasi pabora Ne 19. «/3yueHue 1 05
COPTOB KY/IbTYPHBIX PACTEHUU U MOPOJ, JOMAITHUX KUBOTHBIX»

95 MeTo/ibI CeleKIIMOHHOM pa69TbI. JTaboparopHasi pabota Ne20. «/3yueHue 1 0.5
MEeTO/IOB CeIeKLIMY paCTeHU»

96 JocTtmwkenus cenekuyu pavCTEHI/Iﬁ Y >)KUBOTHBIX. [IpakTueckasi pabora 1 05
No9. «IIpvBUBKa pacTeHUN»

97 WtoroBasi KOHTpo/bHasi pabora. CoxpaHeHue, U3yUeHHe U UCTI0Tb30BaHUe 1
reHeTU4eCKHUX PeCypcoB

98 broTtexHonorus Kak Hayka ¥ 0Tpac/b pou3Bo/cTBa. [IpakTrueckas 1 05
pabora Ne 10. «/3yueHue 06HEKTOB OHOTEXHOJIOTHI»

99 OcHOBHbIEe HarpaB/ieHUsi CHHTeTHUeCKOM O1osIoruu 1

100 XPpOMOCOMHas1 ¥ FeHHasi UHKeHepUst 1

101 MeaUIMHCKHEe OHOTEeXHOIOTUU 1

102 O06006111eH1e 3HAHUM 110 MaTepuasy, u3ydeHHomy B 10 Kacce 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 15




11 KJTIACC

No Ko/in4yecTBO YacoB JJIeKTPOHHbIEe
o/ Tema ypoka Bee | Komtpo | TpakTn HMara nudpossre
I o JIbHBIE yeckKue u3yuyeHusi | oOpasoBaresb
paboTsl | padoThI HbIe peCypChbl
3apoKeHue ¥ pa3BUTHE YBOTIOIMOHHBIX NPe/CTaB/JIeH!H B 0HOI0THH 4
1 1 IBoJIOLMOHHas Teopus Y. J/lapBrHa 1
2 2 JBUKyILIMe CUJIbI 3BOJIIOLIMUA BUAOB 110 Y. JlapBUHY 1
3 3 bopbba 3a cyliecTBOBaHNe, eCTeCTBeHHbIN U UCKYCCTBEHHbIN 0TO0D 1
4 4 @®opMHpOBaHKEe CUHTETUUECKOU TeOpHH 3BOJIFOLUU 1
MuKpo3Bo/IIOLMs U eé pe3y/IbTaThbl 15 2
5 1 JTanbl 3BOJIIOLMOHHOI0 MpOoLiecca: MUKPO3BOJIIOLIUSA U 1
MaKpO3BOJTHOLIMSI
6 2 [Tonyssgums — s/1eMeHTapHasi eJMHULA SBOJTFOLIMU 1
3akoH reHeTUUYeCKOro paBHOBecus [x. Xapau, B. BaitHOepra.
7 3 JlaboparopHasi pabota Nel. «BrisiB/ieHre U3MEHUMBOCTH Y 0cobeit 1 0.5
OJITHOTO BUJA»
8 OnieMeHTapHbIe PAKTOPBI SBOJIHOLMU
9 5 Sddekr ocHoBarens. IpdeKT Oy THIIIOUHOTO TOPJIBIIIKA
10 |6 Murpauuu. V3onaumn nonynsuyi: reorpaguyeckas, 1
Ouosiornueckas
1 |7 EctecTBeHHBIN 0TOOP — HaIpap/IsIONKN (aKTOP SBOIOIUH
12 |8 ITonoBoii 0TOOP 1
[MprcrocobeHHOCTh OPraHU3MOB KaK pe3y/ibTaT MUKPO3BOJIIOLIUH.
13 |9 JIaboparopHas pabora Ne2. «/3yueHre apoMoph030B U 1 0.5
WAMoafanTalyii y pacCTeHUH U KUBOTHBIX»
[Tpumeps! npucriocobieHnid y OpraHn3MoB: Mopdosioruyeckue,
14 |10 ¢usronoruueckre, 6MOXUMHUYeCcKue, TIOBeJleHUeCKue. 1 0.5
JlaboparopHas pabota Ne3. «IIpucriocobieHust OpraHMu3MOB U UX
OTHOCHUTEJIbHAS 11e71ec000pa3HOCThb»
15 |11 Bu, ero kputepuu U cTpykTypa. JlabopatopHasi pabota Ne4. 1 0.5




«CpaBHeHHe BUIOB 10 MOPG0I0THYeCKOMY KDUTEPUIO»

16 |12 Crpykrypa Bujia 1
17 |13 Buioo6pa3oBaHue Kak pe3ysibTaT MUKPO3BOJTIOLIUN 1
18 |14 CB$13b MUKDOSBOJIIOLIMY Y 3TIHIEMUOJIOTUY 1
19 |15 O60061ieHMe 10 TeMe «MUKDPO3BOJIIOIUS U €€ pe3yJIbTaThbi» 1
Makpo3Bo/IIOLMSA U eé pe3yabTaThbl 7
20 |1 Makpossosnorus. [laneoHTO0rNYeCKrie MeTOAbl U3yUeHUs 1
5BOJIFOLIUU
21 |2 buoreorpaduueckre MeTo/bl U3yYeHUsl SBOMIOLUA 1
7 |3 OMOpuoornyeckre ¥ CpaBHUTETBHO-MOP(OIOTHYeCKHe METO/IbI 1
V3yUeHUs 3BOJTFOLIUU
23 |4 MorieKysipHO-TeHeTUUeCKre, OMOXUMUUeCKe U MaTeMaTHueCKre 1
MeTOZbl U3yUeHUs! SBOTIOLUH
24 |5 OO6mire 3aKOHOMEPHOCTH IBOTIOLIUH 1
25 |6 ApanTtuBHas paguaiusi. HepaBHOMEpPHOCTb TEMITOB 3BOTFOLIMU
26 |7 O6061eHMe 10 TeMe «MaKpO3BOJTIOIUS U €€ pe3y/bTaThb» 1
IIpoucxoxxaeHue ¥ pa3BUTHeE )KU3HU Ha 3emJie 16 1,5
27 |1 HayuHble ruroresbl IPOUCXOXK/IEHUS )KU3HU Ha 3eMie 1
28 |2 loHayuHble Tipe/icTaB/IeHUs] O 3aPOKJIEHUM XKU3HU 1
29 |3 OCHOBHBIE 3Tarbl HeOpraHUueCKOM 3BOTIOLUU 1
30 |4 I'vnoressl 3apoXKieHUs KU3HU 1
VicTopust 3eMnu U MeToZibl e€ u3yueHwus. JlaboparopHast pabora Ne5.
31 |5 «/3yueHue 1 onucaHue UCKOMAeMbIX OCTAaTKOB JPeBHUX 1 0.5
OpraHU3MOB»
32 HauasibHble 3Tanbl OpraHA4eCKOM 3BOJTIOLIUU
33 |7 OBOJIFOLMSI SYKAPUOT 1
OCHOBHBIEe 3Tarbl 3BOJIOLMM pacTUTeIbHOrO Mupa. [IpakTrueckas
34 |8 pabota Nel. «V3yueHue ocoGeHHOCTel CTPOEHUsI paCTeHUI Pa3HBIX 1 0.5
OT1€JI0B»
35 |9 OCHOBHBIE 3Tanbl 3BOJIIOL[MH JKUBOTHOTO MUPa 1
36 |10 IBoIOIMS )KUBOTHBIX. [TpakTueckast paboralNe?. «/3yueHue 0.5




0COOEHHOCTEeH CTPOEHUS TO3BOHOUHBIX )KUBOTHBIX»

37 |11 PasBuTue )XK1U3HU Ha 3eMJie [10 3paM U fepyozam 1

38 |12 MaccoBble BBIMUPaHUsE — 3K0JI0rMYeCKre KPU3UCHI IIPOLIOro 1

39 |13 CoBpeMeHHbIM 9K0I0THYeCKU KPU3HUC, ero 0C00eHHOCTH 1

40 |14 CoBpeMeHHas1 CCTeMa OpraHruyeCcKoro IpoLioro 1

41 15 OCHOBHBIE CUCTEMAaTHYeCKHe IPyNibl OPraHM3MOB 1

2 |16 O600611eHue o Teme «[IpoucxokeHre U pa3BUTHe XU3HU Ha 1
3emiie»

IIpoucxoxaeHue yej0BeKa — aHTPOIIOreHe3 11 1

43 |1 AHTPOIOJIOTUS] — HayKa 0 Yesl0BeKe

44 |2 Pa3BuTture npesicTaBneHn 0 MPOUCXOXKEHUM UeloBeKa
MecTo uesioBeKa B CUCTeMe OpraHUuecKoro mupa. JlaboparopHast

45 |3 pabota Neb. «/3yueHre 0cOOeHHOCTEM CTPOEHUsI CKeJleTa ueioBekKa, 1 0.5
CBSI3aHHBIX C IIPIMOXOXKEHUEeM»

46 |4 [BUKyIIMe CUJIbI aHTPOIIOreHes3a 1

47 |5 CooTHo1ieHre OUOIOrMYeCKUX U COLMAIbHBIX (DaKTOPOB B 1
aHTpOIIOreHes3e

48 |6 OCHOBHBIe CTaJiMy aHTPOIIOreHe3a

49 |7 IlajleoreHeTrka 1 rajeoreHOMUKa

50 |8 OBOJIIOLMSI COBDEMEHHOI'0 Yeji0BeKa

51 |9 YenoBeueckue pachl. HpaIETI/ILIECKaF{ paboralNe3. «/3yueHue 1 05
9KOJIOTUYeCKUX aJjanTalii yes0BeKa»

52 10 MeXAMCLMITIMHAPHBIE MEeTO/bl aHTPOTIOJIOTUU

53 |11 O60611eHue o TeMe «ITpoucxoxkeHre uesioBeKa — aHTPOTIOTeHe3»
JKO/IOTMA — HayKa 0 B3aMMOOTHOLIIeHHAX OpraHu3MOB U 4 0,5
HaJ0OpPraHu3MeHHBIX CHCTeM C OKpY)Xalolen cpeou

54 |1 3apoX/ieHve U pa3BUTHe 3KOJI0TUU 1

55 |0 MeToabl 5K0/I0TUH. Ha60paTOPHaH pabora Ne7. «/3yueHue MeTOZIOB 1 05
9KOJIOTMUe CKUX UCC/Ie0BaHUN»

56 |3 3HaueHMe SKOJIOTMUeCKUX 3HaHUM /I uejioBeKa 1

57 O606111eHKE TT0 TeMe «DKOJIOTHsI — HayKa 0 B3aWMOOTHOIIIEHUSIX




OpraHU3MOB»

OpraHu3Mbl U Cpefia 00MTaHUs 10 1,5
58 |1 Jkonornyeckue HhakTopbl 1
Abuoruueckue dakTopbl. CBeT KakK 3K0/Iorn4eckuii hakTop.
59 |2 JlaboparopHasi pabota Ne8. «BrisiByieHHe TIpHUCIIOCOOIeHNH 1 0.5
OpraHu3MOB K BIMSIHHIO CBETa»
Abuoruueckue dakTopbl. TemriepaTypa Kak 3K0iorndyeckuid (hakTop.
60 |3 JlaboparopHasi pabora Ne9. «BbIsiBlIeHMe TTPUCITOCOOIeHHIA 1 0.5
OpraHu3MOB K BAMSIHUIO TEMITepaTyphbi»
AbuoTtuueckue ¢akTopbl. BjiaXKHOCTb KaK 3KOJ0rU4yecKuii (pakrop.
61 |4 JlaboparopHasi pabota Nel0. «AHaToMHUYeCcKre 0COOEHHOCTU 1 0.5
pacTeHU U3 Pa3HbIX MeCT 0OUTaHUsI»
62 |5 Cpe/ibl 00MTaHUsSI OPraHU3MOB 1
63 |6 buosiornyeckue puTMbl 1
64 |7 ’Kvi3HeHHbIe opMbI OpraHrM3MOB 1
65 |8 buoTtnueckue GakTopbl 1
66 |9 3HaueHHe OMOTUYECKUX B3aUMOJIeMCTBUH [I/1s1 Cyll[eCTBOBaHUS 1
OpraHu3MOB B cpefie 00UTaHUs
67 110 O6061eHMe 10 TeMe «OpraHy3Mbl M Cpefia 0OUTaHUs» 1
JK0/I0THsI BU/J0B M IOMYJ/ISIUHA 10 0,5
68 |1 OKOJIOTMUeCKYe XapaKTepUCTUKU MOIYJISLIUU 1
69 |2 OcCHOBHBIe M0Ka3areay MONyJ/IALUNA: YUC/IeHHOCTb, IIJIOTHOCTb, 1
BO3pacTHasl U M0JI0Basi CTPYKTypa
70 |3 OcHOBHbIe M0Ka3are/u MOny/IsLUn: POXK/AaeMOCTb, PUPOCT, TEMIT 1
pOCTa, CMEPTHOCTh, MUrPaLIX
71 |4 JKOJIOrMUecKasi CTPYKTypa MOIYJISLUA 1
72 |5 JdunHaMurKa NomnyJsisiyu U eé peryssius
73 |6 KpuBble pocTa YuC/IeHHOCTH NoNy/siivi. KprBble BbDKUBaHUS
74 |7 Okosiornyeckas HyIa Buza. JlabopartopHas pabora Nell. 1 0.5
«[TpucnocobneHus: ceMsiH paCTeHUH K pacCeieHHIO» )
75 |8 By kak cuctemMa nonysnsinum 1




76 |9 3aKOHOMEDPHOCTH MOBeJIeHUs] 1 MUTPALIMK )KUBOTHBIX
77 110 O60011eHKe 0 TeMe «DKOJIOTHs BUJOB U MOMYJISLIUN» 1
IK0/I0rMs C000IeCTB. DKO0/JI0rHUeCKHe CHCTeMbI 12 0,5
78 |1 Co00I111eCTBO OPraHU3MOB — OHMOIIEHO03 1
79 [2 JKOCHCTeMa KaK OTKpbITasl CUCTeMa 1
80 |3 KpyroBopoT BeljeCcTB ¥ MOTOK SHEPTUU B IKOCHUCTEME 1
81 |4 OCHOBHBIE MOKa3aTeyivi SK0CUCTEMBI 1
82 |5 OJKOJIOTUYeCKUe MUPaMHU/Ibl 1
83 |6 VI3MeHeHUs1 co0b11[eCTB — CYKIeCCUU 1
84 |7 HpHp?AHbIe 3KOCUCTEMbI. DKOCHUCTEMBI 03€P U PeK. IKOCUCTEMBI 1
MOpel U OKeaHOB
g5 |8 [IpupopaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYH/IP, JIECOB, CTEIeu, 1
Ty CTbIHb
86 |9 AHTpOIOreHHbIe SKOCHUCTEMBI 1
37 |10 Ypbo3kocucrembl. [Tpaktuueckast pabota Ned. «/3yueHue u 1 0.5
orrcaHue ypOOIKOCHCTEMbI»
88 |11 3aKOHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJEeNCTBUN 1
OpPraHW3MOB B KOCHCTEMax
MexaHU3Mbl BO3/IeMCTBUS 3arpsi3HeHUH pa3HbIX THUIIOB Ha
89 |12 CcyOOpraHU3MeHHOM, OPraHWU3MEeHHOM, MOMYJIALUOHHOM U 1
5KOCHCTEMHOM YPOBHSIX
Buocdepa — riobdanpHas IKocUcTEMa 7
90 |1 buocdepa — obienaneTapHast 000/10UKa 3eMIH 1
91 |2 Yuenue B. Y. BepHajickoro o 6uocdepe 1
92 |3 3aKOHOMEPHOCTH CyIlIeCTBOBaHUs Orochepsbl 1
93 |4 KpyroBopoThI BEIeCTB ¥ OMOre0XUMUYECKHE ITUKJTbI 1
94 |5 3oHanbHOCTE O6rocdepbl. OCHOBHBIE OMOMBI CYIIIN 1
95 |6 YcroiunBocTh 6H0Cheps 1
9% |7 O606menne o Teme «brocdepa — rmobanbHasi IKOCUCTEMay» 1
Yei0BeK U OKpy’Kamwiias cpeja 6




97 |1 JKOJIOTMUeCKre KpU3UCh] U UX [IPUUYUHBI 1
98 |2 I/ITOI"OIEaH KOHTpOJIbHas paboTa. 1
Bo3peiicTBue yenoBeka Ha 6rocdepy
9 |3 AHTpoMoreHHoe BO3/IeHCTBHe HAa PaCTUTe/bHbIN 1 YKUBOTHBI MUP
100 | 4 OxpaHa 1pupo/bl
101 |5 OCHOBHBIe TIPUHLUIBI YCTOWYUBOTO Pa3BUTHsI YelIOBeYeCTBa U 1
TIPUPOAbI
102 |6 ParioHanbHOe IPUPO/I0NI0/Ib30BaHUE U COXpaHeHue 1
Oronornyeckoro pasHoobpasus 3emnu
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7,5




YUYEBHO-METOJNYECKOE OBECIIEYHEHMWE OBPA3OBATE/IbHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI IV/I1 YYHEHUKA

buosnorusa.O6mmas 6uonorus. 10-11 knaccel. Kamenckuit A.A., KpukcyHos E.A., TTaceunuk B.B. M:/Ipoda

METOJUYECKHWE MATEPUAJIbI AJI1 YUUTEJIA

OVPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbBI CETU MTHTEPHET

POIII, SAxknacc
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