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Pabouast mporpamma mo ydebHomy mpeamery «buonorus» (yriayOnéHHBIA ypOBEHB) (MpeaMeTHast
obnacte «EcTecTBeHHO-HaydHBIE TpPEAMETHI») (JajJieeé COOTBETCTBEHHO — IIporpaMma I0 OHOJIOTHH,
Ouosorusi) cocraBieHa Ha OCHOBe (enepaiabHOM paboyeil mporpaMMbl M BKIIIOYAET MOSICHUTEIbHYIO
3aIMKCKY, COJepKaHuEe 00yUYeHHUs], IJIaHUPYEMbIE PEe3YyIbTaThl OCBOSHUS IPOrpaMMbl IO OMOJIOTHH.

MNOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa 1Mo OWONOTMM HA YPOBHE CpEAHEro o0mero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit ®enepaunny», I'OC
COO, Konuenuu npenogaBanus yaeOHOro npeamera « buojorus» U OCHOBHBIX MOJIOXKEHUN (peepabHOiM
pabodeii mporpaMMbl BOCIIUTAHUS.

buonorus yrmyonéaHoro ypoBHst m3yueHus (10—11 kmaccel) siBIsieTcss OJHMM W3 KOMIIOHEHTOB
npeametHoil obnmactu  «EcrecTtBeHHO-HayuHble mpeamerb». CormacHo nonoxenusm PIOC COO
npopuibHble y4yeOHBIE NPEAMETHI, HU3yYaeMble Ha YIIIyOJEHHOM YpOBHE, SBISIOTCS CHOCOOOM
muddepeHnManui OOy4YeHHs] Ha YpPOBHE CpEIHEro ooOmero ooOpa3oBaHUs H TPU3BaHBI 00ECIICYHTH
MIPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOLIMM, CPEIHUM OOIIUM, CPeIHUM NMPO(eCcCHOHANBHBIM U BBICIINM
oOpazoBaHueM. B TO ke BpeMs KaXIblii U3 3THX Y4eOHBIX NMPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pEUICHHE O00pa3oBaTeNbHBIX, BOCIUTATENBHBIX W Pa3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodopueHTanueil 00yJaromuUXcsi U CTHUMYJIHpPOBAaHHMEM HHTEpeca K KOHKPETHOW o0JacTh HaydHOIo
3HAHUS, CBA3aHHOTO C OMOJIOTHEH, METUITUHOM, YKOJIOTUEH, IICUXOJIOTHEH, CIIOPTOM WJIM BOSHHBIM JIETIOM.

[IporpamMma mo Ouonoruu Aa€T MpeACTaBICHUE O LENU U 3aJa4yax HU3y4YeHHs y4eOHOro mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE, OIpenenser o0s3aTenbHOe (MHBAapUAHTHOE) MPEIMETHOE
COJiep>KaHue, ero CTPYKTYpUPOBaHUE MO pasliellaM U TeMaM, paclpeiesieHHe MO KiaccaM, pPeKOMEHIyeT
MOCIIE0BATEIBHOCTh U3YUYCHHs] YYEOHOro Marepuana ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBsI3€H, JIOTMKM Yy4eOHOro IMpoliecca, BO3PACTHBIX OcOOeHHOCTed oOyuatomuxcsa. B mporpamme mo
OMOJIOTHH pealn30BaH MPUHIIUI MPEEMCTBEHHOCTH C U3yUYeHUEM OMOJIOTUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, Onarojaps ueMy NPOCMATPUBAETCA HAMPABICHHOCTh Ha MOCIEIYyIOIIee pa3BUTHE
OMOJIOTMYECKUX 3HAHUI, OPUEHTUPOBAHHBIX Ha (HOpPMHpPOBAHHE €CTECTBEHHO-HAYYHOT'O MHPOBO33pPEHHUS,
HKOJIOTUYECKOTO MBIIUICHHSI, TPEICTABICHUI O 310pOBOM 00pa3e >XU3HU, Ha BOCHUTAHHE OEpEeKHOTO
OTHOIIEHHS K OKpY’Karoliei mpupoaHoi cpene. B mporpamme mo 6Mooruu Taxke moka3zaHbl BOZMOXHOCTH
ydyebHoro npenmera «buonorus» B peanuzarnuu tpedoBannit @PI'OC COO k mIaHUpPyEeMbIM JTUYHOCTHBIM,
METaINpeIMETHBIM H MPEIMETHBIM pe3ysbTaraM o0ydeHHss W B (DOPMUPOBAHHHM OCHOBHBIX BHJIOB Y4E€OHO-
MO3HABATEBHON JESITETBHOCTH OOYYAIOIIUXCs TI0 OCBOCHHUIO COAEPIKaHUS OMOJOTHYECKOTO 00pa3oBaHMS
Ha ypOBHE CpeaHero o01ero oopa3oBaHusl.

buonorust Ha ypoBHE cpenHero o0iiero oOpa3oBaHUsl 3aBeplIaeT OMOJIOTHYECKOE O0pa30BaHUE B
IIKOJIE ¥ OPUEHTHUPOBAH Ha PacIIMpEeHUe U YIayOJieHHe 3HaHW 00YJaroIXcsl O )KUBOM MPUPOE, OCHOBAX
MOJICKYJISIPHOM ¥ KJIETOYHOW OWOJIOTHH, dMOPHUOJIOTUM M OWOJIOTHHM Pa3BHUTHUS, TEHETHKH, CEJICKIIWH,
OMOTEXHOJIOTHH, BOIONMOHHOTO YYSHUS M SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buomorus» Ha yrIyOJeHHOM YpPOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOYyYaroIuxcs K IOCIEAYIOIIEMY IOJyYeHHIO OMOJOrMYecKoro oOpa3oBaHUS B By3ax H
OpraHu3aIMsIX CpeHero npodeccuoHaIbHOro 00pa3zoBanus. OCHOBY €ro CoAep’KaHHs COCTaBIIET CUCTEMA
OMOJIOTMYECKUX  3HAHWM, TOJy4YEeHHBIX TpU  HU3YYeHUH  OOYyYalOIIMMHUCS  COOTBETCTBYIOIIUX
CHCTEMaTUYEeCKHX Pa3JielioB OMOJIOTMU HAa YpPOBHE OCHOBHOIO oO1iero odpasoBanus, B 10—11 kiaccax 3tu
3HAaHUS TOJYYaloT pa3BuTHE. Tak, pacHIMpeHbl M YIIIyOJeHbl OWOJIOTMYECKHE 3HAHHUS O pacTEHHSX,
KHUBOTHBIX, TprOax, OaKTepUsX, OpraHU3Me YeloBeKa, OOIUX 3aKOHOMEPHOCTAX YKU3HH, JOMOIHUTEIHHO
BKJIFOYEHbl OWOJIOTMYECKUE CBEIEHHUS TMPUKIAJHOTO U IOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO
HCIOJIb30BaTh KaK OPUEHTHUPHI Ul TOCIEAyrouero Beibopa mpodeccun. Bo3zMolkHa Takke HHTErparius
OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOUIMMH 3HAHHUSAMH, MOJYYEHHBIMH OOYYAIOLUUMHCS NPU U3yUEHUH
(bU3HUKYN, XUMUH, Teorpaguu U MaTEMATHKH.

CTtpykTypa mporpamMMbl TI0 OUOJIOTHH OTPa)KaeT CHCTEMHO-YPOBHEBBIA M ABOJFOIIMOHHBIN MOIXOIBI
K u3ydeHuro ouosnorun. COorilacHO MM, M3Y4aroTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIS KUBBIX
CHCTEM pPAa3HOTO YpOBHS OpraHW3alMH, HBOJIOINUM OPraHMYECKOr0 MHpa Ha 3emie, COXpaHEHHs



OMOJIOTMUECKOT0 pa3HooOpa3us MaHeThl. Tak, B 10 Kimacce H3ydarOTCs OCHOBBI MOJIEKYJISIPHOW U
KJICTOYHOW OWOJIOTHH, SMOPHOJIOTMH M OHMOJOTHU PAa3BUTHS, TEHETUKH M CEJICKIIUH, OMOTEXHOJIOTHH H
CUHTETUYECKON OMOJIOTHH, aKTyalIU3UPYIOTCS 3HAHHUS OOydYaromMXcs 1Mo OOTaHMKE, 300JI0TUH, aHATOMMHH,
¢busnonorun yenoseka. B 11 kiacce mM3y4aroTcsi 3BOJIOLMOHHOE YUYEHHE, OCHOBBI SKOJOTHH U yY€HHUE O
ouocdepe.

buonorus nmpusBaHa o6ecreynTh OCBOEGHHE OOYYAIOIIMMUCSA OWMOJIOTMYECKUX TEOPHM M 3aKOHOB,
uJed, TMPUHIIMIIOB U TPaBUJ, JIEXKANIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA,
3HAHUW O CTPOCHUH, MHOTo0Opa3uu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, TMOIMYJIAlUd, OWOICHO3a,
KOCUCTEMBI O BBIJAIONIMXCS HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIEAOBAHUAX B OHOJIOTHH,
MPUKJIAIHBIX aCTIeKTaxX OMOJIOTMYECKUX 3HaHWM. J[7s pa3BUTHS U MOJIep)KaHUS UHTEpeca 00yJaronmxcs K
OMOJIOTHH HAPSAY CO 3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO MaTepuaia B COACPKAHUH MPOTPAMMEI 110
OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBICHHUS W PAa3BUTUS TOW WM HHON 00JIacTH
OHMOJIOTHH, BKJIAQJIOM OTEYECTBCHHBIX M 3apyOCKHBIX YYEHBIX B PEIICHHE BAKHEHIINX OMOJOTUYECKHX WU
IKOJIOTHYECKUX TPOOIIEM.

HEJIU U 3AJAYA YYEBHOI'O MTPEJAMETA «bHOJIOT USI»

lenr wu3yuenust yueOHOro mnpenmera «buomorus» Ha yriyOJI€HHOM YPOBHE — OBJIAJICHUE
00y4arolUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATHHONW OpraHMU3allM KUBBIX CHCTEM Pa3HOr0 paHra
U IpuoOpeTeHre YMEHUI HCIOIb30BaTh 3TU 3HAHUSA B (OPMHUPOBAHUHN MHTEpECA K ONpeAenEHHONU 00IacTu
npodecCHoHaNbHOM JEesSTENIbHOCTH, CBA3AHHOW C OMOJIOTHEW, HWIIM K BBHIOOpY Y4eOHOTO 3aBeACHHS IS
MIPOJOIKEHHSI OMOJIOTUYECKOT0 00pa30BaHUsl.

JlocTukeHnne 1ead u3ydeHuss ydeOHoro mpenMera «buomorus» Ha  yrayOiaEHHOM — ypOBHE

o0ecreunBaeTcs peleHueM CIeAyIOIUX 3a/1a4:

® OCBOGHHE OOYYarOIIMMHCA CHCTEMbl OHOJIOTUYECKUX 3HAHUU: 00 OCHOBHBIX OHOJOTHYECKHX
TEOPHSX, KOHIEMIMAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPaBWIAX, COCTABISIOMINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O CTPOCHHUH, MHOTOOOpa3uu U OCOOCHHOCTSX
OMOJIOTMYECKNX CHUCTeM (KJIeTKa, OpraHu3M, TMOMyJAlus, BHJI, OHUOTeoleHo3, Ouocdepa);
O BBIAIOIINUXCS OTKPHITUAX M COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUH;

e O3HAaKOMIIEHHE OOyYaroIMXCS C METOJaMHU I[IO3HAHUS >KUBON MPHUPOJABI: HCCIEI0BATENbCKUMHU
MeToJaMHu OMOJIOTUYECKUX HAayK (MOJICKYJISIPHOW U KJIETOYHOU OMOJIOTHH, SMOPUOJIOTHU U OMOJIOTUN
pPa3BUTHUS, TEHETUKH W CEJCKIIMH, OMOTEXHOJOTMH W CHHTETUYECKOW OWOJIOTHH, IMajJeOHTOJOTHH,
JKOJIOTMH);  METOJaMH  CaMOCTOSITEIbHOTO  TPOBEAEHUS  OHUOJOTHYECKUX  HCCIIETOBAHHI
B T1abopaTopuu U B npupoie (HabItoAeHre, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE);

® OBJIAJCHHE OOYYAIOIIMMUCS YMEHUSIMH: CAMOCTOATEILHO HAX0IUTh, aHAJTM3UPOBATH U UCIIOJIH30BAThH
OMOJIOTMYECKYI0 HMH(OPMAIIHIO; TOJIH30BATHCS OUMOJIOTMYECKOM  TEPMUHOJIOTHEH W CUMBOJIMKOM;
YCTAaHABIIMBATh  CBSI3b ~ MEXKJIY  pa3BUTHEM  OHOJIOTMM U COLUAIBHO-DKOHOMHYECKUMU
Y DKOJIOTUYECKUMH MPOOJIEMaMH 4YE€JIOBEUYECTBA; OIICHUBATH TMOCIEICTBUSI CBOCH NEATEIHHOCTH TIO
OTHOIIIEHUIO K OKpPY)Kalollel MpUPOIHON  cpere, COOCTBEHHOMY 3/I0POBBIO M 37J0POBBIO
OKpYXaloIMUX Jitojel; OOOCHOBBIBaTh M COOJIOJATh Mepbl MNPOPMIAKTUKH HMHQEKIIMOHHBIX
3a00€eBaHU, TIpaBWja TMOBEICHUS] B MPHUPOAEC U oOecreyeHusi Oe30MmacHOCTH COOCTBEHHOM
KU3HEICSITCIIbHOCTH B UPE3BBIUAWHBIX CHUTYalMsIX NPUPOJAHOTO U TEXHOTEHHOTO XapakTepa;
XapaKTEPU30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITHS B 00JIaCTH OUOJIOTHH;

® pa3BUTHE Y 00YUAIONMINXCS MHTEIUICKTYAbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IIpoliecce 3HAaKOMCTBA
C BBIJAIONIMMHUCS OTKPBITUSMH W COBPEMEHHBIMH HCCIICIOBAaHUSMHU B OHOJIOTHH, PEIIACMBIMU €IO
npoOjeMaMu, METOJIOJIOTHEH OWOJOTHYECKOTO HCCIEOBAHUS; TPOBEICHUS SKCIIEPUMEHTATBHBIX
WCCTIEIOBAaHUM, pEIICHUS OHOJIOTHYECKUX 3a/ad, MOJCIHPOBAHUS OMOJIOTHUYECKUX OOBEKTOB
Y TIPOIIECCOB;

® BOCITUTAHHUE Yy OOYYAIOIINXCSI IICHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOE B IIEJIOM U K OTACIBHBIM
e€ oO0BbeKTaM W SIBICHUSM; (OPMHUPOBAHUE HKOJIOTUYECKON, T€HETHUECKOH T'PaMOTHOCTH, OOIIei
KYJbTYPBI MOBEICHUS B IIPUPOJIE; WHTErpaluu €CTECTBEHHO-
Hay4HbIX 3HAHUU;



e npuoOpereHne  OOYyYarOIMMHUCS  KOMIETEHTHOCTH B PallMOHAJIBHOM  IPUPOAOINOIb30BAHUU
(cobmroneHne MpaBuIl MOBEIEHUS B MIPUPOJIE, OXPAHBl BUAOB, IKOCUCTEM, OMOC(EpHI), COXpaHEHUU
COOCTBEHHOTO 370POBbS U 3J0POBBSl OKPYXKAIOIIUX JroeH (coOmoneHust Mep NpOopHIAKTUKU
3a0oneBaHui, obOecreueHHe OE30MACHOCTH IKU3HEICATEIPHOCTH B YPE3BBIYAHHBIX CHUTYAIHIX
IPUPOJHOIO M TEXHOTEHHOI'O XapakTepa) Ha OCHOBE MCIIOJIb30BaHMUA OMOJIOTMYECKUX 3HAHUMN
Y YMEHUH B NIOBCEITHEBHOM KU3HU;

® CO3JaHHE YCIOBMH Ul OCO3HAHHOIO BBIOOpa OOy4YarOIIMMUCS MHAMBUIYAIbHOM 00pa3oBaTeIbHON
TPAaeKTOPUH, CIIOCOOCTBYIOIIEH  TMOCIeAyIoumeMy Mpo(ecCHOHATBHOMY  CaMOOIIPEENICHUIO,
B COOTBETCTBUH C MHAWBUAYAIbHBIMUA HHTEPECAMH U MTOTPEOHOCTSAMH PETHOHA.

MECTO YYEBHOI'O IIPEJIMETA «BHOJIOI'US1» B YYEBHOM IIVTAHE

[IporpaMma cocraBiieHa € y4€TOM KOJIMYECTBA 4YacOB, OTBOAMMOIO Ha M3y4YEHHUE IIpeaMeTa
«buonorus» y4eOHBIM MmIaHoOM Ha yriayoiseHHoM ypoBHe B 10—11 kmaccax. IIporpamma paccuutana Ha
IpoBe/IeHUE 3 Y 3aHATHI B HEACIIO IPU U3YUYEeHUH MpeaMeTa B TeueHne aByx JjeT (10 u 11 kmacesr). O6mee
YHUCJIO y4eOHBIX YacoB 3a 2 roja o0y4denus cocrapisier 204 4, u3 Hux 102 4 (3 u B Hegemo) B 10 kimacce, 102
4 (3 u B Henenmo) B 11 kimacce.
OT10op oOpraHu3allMOHHBIX (OPM, METOAOB M CPEICTB O0OydeHHUs OHOJOIMHM OCYILECTBISETCS C y4ETOM
cneun(uKd €ero CoOAepKaHWs U HAIPaBICHHOCTH Ha NPOJOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs
B OpraHU3alUsaX CPEAHEro NPOPeCcCHOHAIBHOIO U BBICILIET0 00pa30BaHMUs.
OO0s3arenbHBIM YCIIOBHEM IIpU OOydeHHMHM OHOJOrMHM Ha YIiyOJEHHOM YpOBHE SIBISIETCS HpPOBEICHUE
7a00paTOPHBIX U NpakTU4eckux padbor. Takxke ydactue oOy4aroIUMXCs B BBIIOJIHEHUH MPOEKTHBIX
U y4eOHO-UCCIIe10BaTeIbCKUX PadOT, TeMaTUKa KOTOPBIX ONPEAENSIeTCs YUUTEIEeM Ha OCHOBE MMEIOLIMXCS
MaTEpHUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBHM.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

10 xknacc
Tema 1. buosaorus kak nayka (1 u)
CoBpemeHHas Ouoisiorus — KoMIliekcHas Hayka. KpaTkas ucropus paszButus Ouosioruu. buonoruueckue
HayKd U u3ydaemble HMU 1podOsembl. DyHnaMmeHTanbHbE, MPUKIAJHbIE U NOMCKOBBIE Hay4HbIE
UCCIIEIOBaHMsI B OMOJIOTHH.
3HaueHue Ouosiornu B OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-Hay4yHOW KapTuHbl Mupa. IIpodeccun,
CBSI3aHHbIE C Ouosiorned. 3HaueHUEe OMOJNOTMM B MPAKTUYECKOM NEATENbHOCTH YeNOBEKa: MEIUIIMHE,
CEJIbCKOM XO03SIICTBE, MPOMBIIIIIEHHOCTH, OXPaHE MPUPO/IBL.
JdemMoHcTpauuu
Hoptpeter: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. {apsun, VY. 'apseii, ['. Menaens, B. U.
Bepnanckuii, U. I1. [TaBnos, . 1. Meunukos, H. 1. BaBunos, H. B. Tumodeen-Pecosckuit, k. Yorcow,
®. Kpuxk, . K. benses.
Tabnuiie! u cxembl: «CBsi3b OMOIOTUH € APYTUMH HayKaMm», «CucteMa OMOJIOTHUECKUX HAYK».
Tema 2. JKusble cucTembl 1 UX H3y4eHue (2 1)
JXuBble cucrteMbl Kak NpeaMeT u3ydeHus Ouosioruu. CBOWCTBA JKMBBIX CHCTEM: €IUHCTBO XHMHYECKOTO
COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CJIOXKHOCTh W YHOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
camMOOpraHu3alusl, CAMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.
YpPOBHM oOpraHu3aluy KUBBIX CHUCTEM: MOJEKYJSPHBIA, KIETOYHBIH, TKAHEBbI, OpPraHW3MEHHBIMH,
MOMYJISLIMOHHO-BUI0BOI, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUi), O6HuoChepHBIH. ITpoueccsl,
MPOUCXOJIAIINE B JKUBBIX cucTeMax. OCHOBHBIE MpU3HAKU KUBOro. JKu3Hb Kak (hopMa CyIIeCTBOBAHUS
Matepuu. Hayku, n3yyaromye *HuBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpPraHU3aLNN.
N3ydyenne xuBbIX cucTeM. Mertoasl Ouonoruueckoil Hayku. HabOmioneHue, m3mepeHue, SKCIEPUMEHT,
cucreMarusanus, MmeraaHanni. [loHATHEe O 3aBHUCHMOM W HE3aBUCUMOW IepeMeHHOH. I[lnmanmpoBanue
skcriepuMmenTa. [locraHoBka u mpoBepka rumo-te3. HyneBas rumote3a. IloHatue BbIOOpKHM U €€
noctoBepHOCThb. Pa3dpoc B Onosiornueckux AaHHBIX. OIEHKa JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJbTaTOB.
[IpuunHbI HCKa)KEHUs PE3YyIbTATOB SKCIIepUMeHTa. [loHATHEe cCTaTUCTUYECKOro TecTa.
Tabauner u cxemel: «OCHOBHblE NpPHU3HAKU JKU3HW», «buomormyeckue cuctemb», «CBOMCTBAa KUBOU
MaTepun», « Y pOBHU OpraHU3alUH )KUBOU MPUPOIBDY, «CTpOeHHE )KUBOTHON KIETKN», « TKaHU )KMBOTHBIX»,



«CucreMbl OpraHOB YEJIOBEYECKOT0 Oprann3mMay, «buoreornenosy, «buochepar, «Meroapl n3yueHus KUBOU
MIPUPOJIBD».

OO0opyioBanue: 1ad0paToOpHOE 000PYI0BAHUE ISl IPOBEICHUS HAOIIOIEHUN, N3MEPEHHUM, SKCTICPUMEHTOB.
JlaGopaTopHble U IpaKTHYecKne padoThl

[IpakTuueckas pabota «/crnonbp30BaHue pa3IMUHbIX METOAOB MIPU U3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjaeTku (2 4)

Kietka — cTpyKTypHO-(QYHKIIMOHATBHAS €IUHUIA XUBOTO. VicTopust OTKphITHS KIeTKu. PaboTer P. ['yka,
A. JleBenryka. Kierounas teopusi (T. IIBann, M. lllnelinen, P. BupxoB). OcCHOBHbIE TOJIOKEHUS
COBPEMEHHOU KJIETOYHOM TEOPUHU.

MeToapl MOJICKYJSIPHOW M KIJIETOYHOW OMOJIOTMH: MUKPOCKOIHUS, XpoMaTorpadus, 3IeKTpodopes, MEeTO
MEUEHBIX aTOMOB, JHU(QepeHraIbHOe NEeHTPU(YTUpOBaHUEe, KYyJIbTUBUPOBAHUE KIETOK. M3yueHue
@ukcuposannvix Kiemok. DIEKTpOHHass MHKpockonusi. Kougoxanvnas muxpockonus. Bumanvhoe
(npusicusHennoe) uzyueHue Kiemox.

JdeMoHcTpanuu

Hoptpertst: P. I'yk, A. JleBenryk, T. [lIBanu, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuiel 1 cxembl: «CBETOBON MUKPOCKOID, «NEKTPOHHBIH MHUKpOCKOI», «VcTopus pa3BUTHsS METO/I0B
MUKPOCKOIIUW.

OO0opy/IoBaHKE: CBETOBOW MHUKPOCKOII; MHUKPOIpPENapaThl PACTUTENbHBIX, KMBOTHBIX M OaKTepUATbHBIX
KJIETOK.

JlaGopaTopHble H NpaKTHYecKNe padoThl

[Ipaktuueckass pabora «M3yueHHMe METONOB KIETOYHOW Ouonoruu (xpomatorpadus, snexTpodopes,
muddepennnanbHoe neHTpudyruponanue, [1L[P)».

Tema 4. Xumnueckasi opranuzanusi kiaerku (10 4)

XUMHYECKUN COCTaB KJIETKU. Makpo-, MHKpPO- U yJIbTPaMHUKpOJIEMEHThl. Boma wne€ posb Kak
pacTBOPUTEIIS, pEareHTa, y4acTHUe B CTPYKTYPUPOBAHUU KIIETKH, TEILIOPETYIALMA. MUHepaabHbIE BElIeCTBa
KIJIETKU, MX OMOJorndeckast poiib. Polb KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckrie BellecTBa KIETKHU. buonornyeckue monumepsl. benku. AMUHOKHUCIOTHBIM COCTaB OENKOB.
CrpykTypsl OenkoBoi MoseKybl. [lepBuuHas cTpykTypa Oenka, nenTuaHas cBsi3b. BTopudHasi, TpeTH4Has,
4yeTBepTUUHasi CTpyKTypbl. JleHarypanus. CpoiictBa OenkoB. Kiaccudpukauus OenxoB. buonormueckue
¢byHkun 0enKkoB. /lpuonui.

VYrneBoapl. MoHocaxapuibl, IuUcaxapuibl, OJUrocaxapuabl U noiaucaxapuabl. OOmUN MJIaH CTPOECHHUS
1 (U3UKO-XMMHUYECKHE CBOMCTBA yriieBo10B. buonornueckue GyHKIUHN YIIIEBOAOB.

Jlummuaer. T'mapodunsHO-TUIpOdPOOHBIE  cBoiicTBa.  Knaccubukamuss  naunuaoB.  TpUTTHIEPHUIBL,
dbochonmunuabl, Bocku, crepouabl. buonorundeckue Qynkiuu nunuaoB. OOmuMe CBONCTBA OMOIOTHYECKUX
MeMOpaH — TEKyUYeCTh, CIIOCOOHOCTh K CAMO3aMbIKaHUIO, TIOJTYTIPOHUILIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Crpoenune HyknenHoBbix kucioT. Hykneoruasl. [IpuHiun
koMmiuieMeHTapHoctu. IlpaBuio Yapradda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoxaeHHe
u 6uonoruueckue ¢pynkuuu JJHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenne monekyssl AT®. Makpospruueckue cBsizu B Mosiekysne AT®. buonornyeckue pynkuun ATO.
BoccraHoBneHHbIE TNEPEHOCUMKH, HMX (GYHKLUUU B KJIeTKe. /lpyeue wuykneosuompugocpamor (HTD).
CexsenupoBanue JJHK. Memoowsr cenomuku, mpanckpunmomuxu, npomeomMuku.

CrtpykTypHast 6uosiorusi: OmoxuMuyeckue M Onodusnueckue UCCIe0BaHUs COCTaBa U MPOCTPAHCTBEHHOMH
CTPYKTYpbl OuoMoIekys. Modenupoganue cmpykmypvl u QYHKYuil OUOMONEKYT U UX KOMHIEKCOS.
Komnvromepuwiti ouzaiin u opeanuueckui cunme3s 6UOMONEKYL U UX HENPUPOOHBIX AHANIO208.
JdemMoHcTpanuu

Hoptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, ®©. Canrep, C. [Ipy3unep.
[duarpammer:  «PacmpeneneHne XMMHUYECKMX 3JIEMEHTOB B HEXHMBOW mpupone», «Pacnpenenenue
XUMHYECKUX 3JIEMEHTOB B JKUBOI MPUPOJIEN.

Tabauner u cxembl: «llepuoanueckas Tabnuia XMMUYECKHX 3JIEMEHTOBY», «CTpOeHHE MOJIEKYJIbl BOIBI»,
«BemecTBa B coctaBe opranu3sMoB», «CTpoeHHE MOJIeKybl 0enka», «CTpyKTypbl OEIKOBOM MOJIEKYIbI»,



«CTpoeHne MoJieKyn yrieBoJoB», «CTpoeHne MOJIEeKyI TUnuaoB», «HykiaenHoBble kKUCIOTHY, «CTpoeHHE
MOJeKyJIbl ATDy.

OO0opyIoBaHME: XMMHUYECKas TOCy/1a U 000pyI0BaHHE.

JlaGopaTopHble H IpaKTHYecKue padoThi:

1. JIaboparopHas pabora «ObHapyskeHue OEIKOB C MOMOIIBI0 KAUeCTBEHHBIX PEAKIIUIi».

2. JlaGopatopHas pabota «lccnemoBaHue HYKIEHMHOBBIX KHCJIOT, BBIICJICHHBIX U3 KJIETOK Pa3IUYHBIX
OpPraHU3MOBY.

Tema 5. Ctpoenue n pyHkuun kieTku (8 4)

Tumbl KiIeTOK: »yKapHOTHUECKass U mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAJIbHBIE OOpa3OBaHHS
KJIETKH.

Crtpoenne npokapuoTHueckoi kieTku. Kierounas crenka Oaktepuit u apxeil. OCOOCHHOCTH CTPOCHHS
reTepoTpoHOI 1 aBTOTPOGHON MPOKAPUOTUIECKHUX KJIETOK. MECTO U poJib MPOKAPUOT B OMOLIEHO3aX.
Crtpoenre M pyHKIMOHUPOBAHHE DYKAPHOTHUECKOW KieTku. Ilnasmatndeckas meMmOpaHa (IuiazmMajieMma).
CrpykTypa mia3MaTH-4ec-KOM MeMOpaHbl. TpaHCHOPT BeWIECTB uepe3 IUIa3MaTHUECKYI0 MeMOpaHy:
naccuBHbI  (muddy3us, obneru€uHas audQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTHBHBIA
tpancnopt). [lomynponunaemocts MmeMOpanbl. Pabota HaTpuii-KanneBoro Hacoca. JHIOIMTO3: MHHOLUTO3,
¢aronuTos. Dx3o1uTo3. Kierounas crenka. CTpykTypa u GyHKIIMH KIETOUHOM CTEHKHU PacTeHUi, TpUOOB.
Huromnasma. [urozons. Lurockener. [IBmxenue murtomnazMbel. OpraHounsl KiaeTku. OJHOMEMOpaHHBIE
opraHoufipl KieTku: sHuomnazMatudeckas cetb (OIIC), ammapat ['onbIku, JHU30COMBI, UX CTPOCHUE
1 GyHKIUU. B3auMOCBsI3p OHOMEMOpPAaHHBIX OpPraHoua0B KiIeTkH. CTpoeHue TpaHyJSIPHOTO PETHKYIyMa.
Mexanuzm nanpaenenus 6enkog ¢ IIC. Cunrte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX MEMOpaH.
I'magxuit (arpanynsipHbINA) SHAOIIIa3MaTHUYeCKUl peTukyiayM. CekpetopHas GyHKIUS anmapara [ oibaxi.
Moougukayus 6benxkos 6 annapame ['onvoxcu. Copmuposka 6enxoe 6 annapame I onvoocu. TpaHcmopt
BElIECTB B KiIeTKe. Bakyomnu pacturensHbix KieTok. Knetounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KIETKU: MUTOXOHIPHM, IUIACTUIBL. [IpoucxoosxcoeHue MumoxoHopuil u
nracmuo. Cumbduocenez (K. C. Mepeoswckosckuti, JI. Mapeynuc). CtpoeHne u (QyHKIMH MUTOXOHAPUN H
wiactuf. [lepBuyHble, BTOPUYHBIC U CIOXHbBIE TUIACTUABI (DOTOCHHTE3UPYIONMIUX 3YKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JEUKOTUIACTHI BBICIIINX PACTCHUH.

HememOpannbie opranouasl kinetku CrpoeHune u  (yHKIUMM HEMEMOpPAaHHBIX OPTraHOMIOB KIJIETKH.
PuGocomel.  Ilpomeoscymounvie ¢punamenmol. MukpodunaMeHTbl. AKmuHo8ble MUKPOQDUIAMEHMDL.
MpllieuHble KIETKU. AKMuHovle KOMNOHEeHmbl HeMbluieunblx Kiemok. MukporpyOouku. Kierounsrit
ueHTp. CTpoeHHe U JBUKEHHE KTYTUKOB U pecHUYeK. MUKpOoTpyOouKku nutorniasMel. Llentpuons. benku,
accoyuupogantvle ¢ Mukpoguiamenmamu u mukpompyboukamu. Momopnule denxu.

SAnpo. Obonouka sapa, XpOMaTUH, KApUOILIa3Ma, SJIPHIIIKH, UX CTpoeHHE U QYHKIUU. S 1epHbIN OeIKOBBIN
MaTpukc. IIpocTpaHCTBEHHOE  pacloNOkKEHHE XpPOMOCOM B MHTeppazHOM  sape.  IDyxpomamun
u eemepoxpomamun. belkun XpomMaTWHa — TUCTOHBI. JJuHamuxa si0epHoi 00010uKku 6 mumose. AoepHuiii
Mpancnopm.

Krnerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK JYKapUOT (PacTUTENbHOH, KHUBOTHOM,
rpuOHOIN).

JdemMoHcTpanuu

Hoptpertsr: K. C. MepexkoBckuit, JI. Maprymuc.

Tabnuier u cxempl: «CTpoeHHE PYKapHOTHUECKOW KIETKH», «CTpoeHHe XKUBOTHOW KIETKH», «CTpoeHHe
pacTUTENbHOU KIIETKN», « CTpO€HNE MUTOXOHIAPUNY, «S1po», « CTpoeHnE NPOKAPHUOTUIECKON KIETKNY.
OGopy/ioBaHME: CBETOBOM  MMKpPOCKOI;  MHUKpOIpenapaThl  pacTUTEIbHBIX, JKHBOTHBIX  KIIETOK;
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopHble U IPaKTHYeCKHe PadoThl

1. JTaboparopHas paboTa «VI3yueHne CTpOEHUS KJIETOK pa3IMYHbIX OPraHU3MOBY.

2. [Ipaktuyeckas pabora «M3yyeHue cBONHCTB KJIETOYHON MEMOpaHbD».

3. JlabopaTtopHas pabota «lccinenoBanue mia3mMoin3a 1 JIeTIa3MoJn3a B pACTUTEIbHBIX KIETKaX).

4. IIpakTudeckas padora «3yueHue NBUKEHUS LIUTOIIa3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NPeBpallleHUe JHEPrumn B KieTke (9 1)



AccuMuIsIiMsL ¥ JUCCUMMIISIUSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BeliecTB: aBTOTPO(HBIM
U reTepoTpodHbI. YuacTHe KUCIopoJa B OOMEHHBIX Ipoleccax. JHEepreTuyeckoe 00ecredeHne KIIETKHU:
npeBpameane AT®D B oOMeHHBIX mporieccax. @OEpMEHTATHBHBIM XapakKTep PEaKIuid KJIETOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA M MexaHu3M jnerctBus. Kodepmentsl. Otanyus
(epMEeHTOB OT HEOPraHMYECKHX KaTalu3aToOpoB. belKu-akTUBAaTOpPHI U OEIKU-MHTUOUTOPHI. 3aBUCHMOCTD
CKOPOCTH (pepMEHTATUBHBIX pEaKUUi OT Pa3IMYHBIX (aKTOPOB.

IlepBUYHBIl CHUHTE3 OpraHWYECKUX BelleCTB B KieTke. MDOTOCHHTE3. AHOKCUCEHHbIU U OKCUSEHHbIU
gdomocunmes y 6axmeputi. Ceemocoduparowjue nueMeHmsl U NUSMeHmbvl PeakyuoHHo2o yeHmpa. Ponb
XJIOpOIUTacTOB B mporecce (ortocuHTeza. CBetoBas u TeMHOBas (azwel. Domoovixanue, Cs., C4- u CAM-
munsl omocunmesa. IIpoayKTUBHOCTb (OTOCHHTE3a. BiusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XeMOCHHTE3. Pa3nooOpaszue OpraHU3MOB-XEMOCHHTETUKOB: HUTPUPUIHUPYIOLTHIE OaxTepuu,
xKene300aKkTepuu, cepoOaKTeprn, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

Anas’poOHble opraHu3Mbl. Buabl Opoxenus. [IpogykTel OpoXeHHS U UX HCIIOJIB30BAHHE YEIOBEKOM.
AHa’po0HBIE MUKPOOPTaHU3MBbI KaK 00BEKTH OMOTEXHOJIOTUU U BO30YIUTEIH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerudyeckoro obmena. IloaroroBurenbHbii 3tam. [nukonus —
OECKHUCIOPOAHOE PACIHICTNICHUE TITFOKO3bI.

buonoruueckoe okuciIeHHE, WM KIETOYHOE JbIXaHHe. Pollb MUTOXOHApPUE B Mpolieccax OMOIOTUYECKOTO
okucinenusa. Luknuyeckue peakuuu. OxucnurtenbHoe (ochopunrpoBaHue. IHepeus MemMOpaHHO20
epaouernma npomornos. Cuntez AT®: paboma npomonnoii AT@-cunmasvl. [IpeumyiecTBa a3poOHOTO MyTH
oOMeHa BelecTB nepe aHa3poOHbIM. DPHEKTUBHOCTh SHEPTETUIECKOr0 0OMEHa.

JdeMoHcTpanun

Hoptpetsr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuemnn, I'. A.
3aBap3uH.

TabGauier u cxempl: «dDoTocuHTE3», «IHepreTuueckuii obmen», «buocunres Oenka», «CTpoeHHe
dbepmenTa», « XeMOCHHTE3Y.

OO0opyI0oBaHKE: CBETOBOW MHKPOCKOI; O0OpYyIOBaHHE MIJii MPUTOTOBJICHUS MOCTOSHHBIX U BPEMEHHBIX

MHUKPOIPETIapaToB.
JlabopaTopHble M PaKTHYECKHE PA0OTHI

1. JlaboparopHas padota «/3yueHne KaTaIUTUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha MpUMeEpPEe aMUJIa3bl
WJTU KaTajasbl)».

2. Jlabopatopnast pabota «M3ydyeHue ¢GepMEHTATUBHOTO pacUISIUICHUS TEPOKCHIA BOJOpOaA
B PACTUTEIBHBIX M JKHBOTHBIX KIIETKAX).

3. JlabopaTtopHast pabota «CpaBHEeHHE MPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

4, JlaGopaTtopHast pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. HacnencrBennasi uHgopManus u peanusanus eé B kierke (9 u)

Peaknun wMarpuuHoro cuHre3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX MATPUYHOIO CHHTE3A.
Peanmzanus HacneactBeHHoW wuHpopMmanuu. [‘eHeTmueckuit Koa, ero cBoiictBa. TpaHCKpHUMLus —
matpuuHblii cuHTe3 PHK. IlpuHuunel TpaHCKpUIIMU: KOMIUIEMEHTApHOCTh, AHTHUIIAPAJIIIEIBHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemke. Hexooupyrowue PHK.
Tpancnsanus u e€ sransl. Yuactue tpancnopTHeix PHK B GunocunTtese Genka. YcnoBus 6uocuHTesa Oenka.
Konuposanue amuHokucaoT. Posib pubocom B GrocuHTe3e Oemka.

Cospemennvie npeocmagieHusi o cmpoeHuu 2enos. OpraHuzans T€HOMa Y MPOKApHOT M SYKAapHOT.
Perynsauus akTUBHOCTH TeHOB Yy mpokapuot. I'mnore3a onepona (®. XKako6, XK. Mano). Monexynsapuvie
MeXaHUsMbl IKCHpeccuu 2eHog y aykapuom. Ponv xpomamuma 6 pezynayuu pabomul 2enos. Perynsuus
O0OMEHHBIX IPOIIecCOB B KieTke. KieTounslii romeocTas.

Bupycel — HexsieTouHble (OpMBI KH3HM U oOnMratHele mnapazuThl. CTPOEHHE MPOCTBIX MU CIOXKHBIX
BHUPYCOB, pETPOBUPYCOB, OaktepuodaroB. Kuzuennwvii yuxn JHK-codepocawux eupycos, PHK-
cooeporcawux supycos, bakmepuogacos. Oopamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupychrbie 3a0oneBanus yenoBeka, >kuBoTHbIX, pactenuid. CITINJI, COVID-19, conmansHbie 1 METUIIMHCKHE
pOOGIIEMBI.
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JdemoHcTpanuu

Loptpetet: H. K. Konsuos, . Y. UBaHOBCKUIA.

Tabnunbl u cxempl: «bruocunTes Oenka», «I eHeTnyeckui Koy, «Bupycer», «bakrepruodarmy.
JlabopaTopHble M IpaKkTHYeCKHe PAdOThI

[TpakTuyeckas padora «CozaHue MOJEIIN BUPYCa».

Tema 8. ’/KuzHeHHbIN UK KJIETKH (6 1)

Knerounpnii 1ukmn, ero mnepuonsl U perymsuus. HWutepdasza u Muto3. OCOOEHHOCTH IPOLECCOB,
nporekammux B uHTepdasze. [loaroroBka kiueTku k jaencHuto. [IpecuHTeTHYECKUN (MMOCTMUTOTHYECKUN),
CUHTETHUYECKUN U TOCTCUHTETUUYECKUH (TIPEMUTOTUYECKUI ) TePUOIbI HHTEP(DA3BI.

Marpuunsiii  cunte3 JHHK — permkanms. Ilpunnuner  permkanmu  JIHK:  KOMIIIEMEHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CUHTE3, aHTUHapaenbHocTb. Mexanusm  pemmukanuu  [IHK.  Xpomocomsl.
Crpoenune xpomocoM. Temomepsl U TeoMepasa. XpOMOCOMHBIN HA0Op KIETKU — KapuOTHUI. MO THBIH
U TaIIOUIHBIA Habopsl XxpoMocoM. ['oMosiornunbie XxpoMocoMsl. [1os10BbIE XpOMOCOMBL.

Jlenenue kineTku — MuUTo3. CTaauu MUTO3a U MPOUCXOAIIME B HUX npouecchl. Tunsl muto3a. Kapuokunes
Y LUTOKUHE3. bruonornueckoe 3Ha4eHUE MUTO3a.

Perynsus MutoTHdeckoro nukia kietku. [Iporpammupyemast kiierounas Tudeinb — aromnTos.

Knerounoe  sampo, Xxpomocombl,  (QYHKIMOHaJIbHAas  TeHOMHKA. Mexanusmel  npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemox. «L{ugposas kiemka» — OuouHgopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KIIeMKUL.

JdeMoHcTpanun

Tabauiier u cxeMel: « Ku3HEeHHBIH LUK KIETKH», «Muto3», «Ctpoenue xpomocom», «Permmxkarms JJHK».
O060opyI0BaHKE: CBETOBOM MUKPOCKOI; MUKPOIpenapaTsl: «MHUTO3 B KIIETKaX KOPEIIKA JIyKa.
JlaGopaTopHble H NpaKTH4YecKne padoThl

1. JIaGoparopHas padota «l3ydyeHne XxpoMOCOM Ha TOTOBBIX MUKPOIPENapaTaxy.

2. JlabopatopHas pabora «HabOmroneHne MuTO3a B KJIETKAX KOHYMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MUKpOIpenaparax)y.

Tema 9. Ctpoenue n pyHkuuu opranuzmos (17 4)

buonoruueckoe pasHooOpazue opraHu3MoB. OJHOKIETOYHBIE, KOJOHUAIbHbIE, MHOTOKJIETOYHBIE
OpPTraHU3MBI.

OcoOeHHOCTH  CTPOEHHUSI U JKU3HENEATENbHOCTH OJHOKJIETOUHBIX oOpraHu3moB. baxrtepuu, apxew,
OJIHOKJIETOYHbIE TPUObI, OHOKJIETOYHBIE BOJAOPOCIH, JpyTrue MpoTUCThl. KoloHManbHbIe OpraHu3MBbI.
B3aumocBs3p yacTelf MHOTOKJIETOUHOTO OpraHu3Ma. TkaHuU, OpraHbl U CUCTEMBbI OopraHoB. OpraHusM Kak
eauHoe nenoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: OOpa3oBaTeNbHAs, MOKPOBHAs, MPOBOAIIAS, OCHOBHAS,
Mexannueckas. OcCoOOEHHOCTH CTpOeHHs, PYHKINN U PACIIONOKEHHS TKAaHEeH B OpraHax pacTeHUH.

TkaHM >KMBOTHBIX U YEJNOBEKA. THUIIbI KUBOTHBIX TKAaHEW: SMHTENIMAJIbHAsA, COCJUHUTEIbHAs, MbIIICYHAs,
HepBHas. OcCOOEHHOCTH CTpOeHUs, GYHKIMI U PaCTIONOKEHUS TKAaHEH B OpraHax )KUBOTHBIX U YEIIOBEKA.
Opranbl. BereraTuBHbIE W I€HEpATUBHBIE OpraHbl pacTeHuil. OpraHbl W CUCTEMBI OPTraHOB JKUBOTHBIX
1 yenoBeka. OyHKIIMU OpraHoB U CUCTEM OPI'aHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX.
Hapy:xublii 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUTIBI COEIMHEHUS KOCTEM.

JIBU>KeHHe OpraHu3MoB. [[BUKeHHE OHOKJIETOYHBIX OPTaHW3MOB: aMEOOMIHOE, KTYTHKOBOE, PECHHYHOE.
JIBMKE€HHEe MHOTOKJIETOUHBIX PACTeHUH: TPOMU3Mbl M HACTHH. JIBUYKEHHME MHOTOKJIETOUHBIX MKHUBOTHBIX
U YeToBeKa: MblleuHas cuctema. Pednexc. CkeneTHbIe MBI U UX paboTa.

[luranue opranu3moB. llorioiieHue BOJBI, YIJIEKMCIOrO Tra3a W MUHEPAJIbHBIX BEIIECTB PACTEHUSIMHU.
[Tutanue JKUBOTHBIX.
BrayTpumonoctHoe ¥ BHYTPHKJIETOUHOE THIeBapeHue. [luTaHne MO3BOHOYHBIX JKMBOTHBIX. OTaenbl
nuuieBapuTenbHOro Tpakra. [lumesapurenbhble jxene3sl. [IueBapuTenbHas cuctemMa uyeao-BeKa.



Jlpixanue opraHu3mMoB. Jlpixanue pacteHui. Jlpixanue xuBOTHBIX. [[nddy3us razoB uepe3 MmoBepXHOCTH
kietku. KokHoe papixanue. JlpixaTenbHas TOBEpXHOCTh. JKabepHoe u n€royHoe apixaHue. JlpixaHue
[T03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOUOHHOE YCJIOKHEHHE CTPOCHHMS JIETKHX IO3BOHOYHBIX
XKUBOTHBIX. [[pIXaTenpHas cucTeMa yenoBeka. MeXaHu3M BEHTHIALMH JIETKUX Y NTUL U MIEKOIUTAOIIHX.
Perynsuus apixanusd. JlpixareabHbie 00bEMBIL.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BEIECTB Y )KMBOTHBIX.
KpoBeHocHas cucrema u e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX )KMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl U KpoBb. Kpyrm KpoBooOpamieHusi. OBOJIOLMOHHBIC YCIOKHEHHS CTPOSHUS
KPOBEHOCHOM CHCTEMBbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ peryssims.

Boigenenue y opranusMoB. Brienenue y pactenuil. Beinenenue y ;kuBoTHbIX. COKpAaTUTENbHBIE BaKyOJIH.
Opranbl BbaeneHus. OUIbTpaIysl, CeKpelnrs U 00paTHOE BCACHIBAaHME KAaK MEXAaHHU3MbI pabOTHl OpPTraHOB
BbieneHus. CBS3b IOJOCTH Tejla C KPOBEHOCHOM W BBIACIUTEIbHOW cHCTEMaMu.  Beiienenue
y MO3BOHOYHBIX XHUBOTHBIX U 4yenoBeka. [louku. Ctpoenne u ¢pyHkuuonupoanue Hedpona. ObpazoBaHue
MOYHM Y YEJIOBEKA.

3ammrTa y opraHu3MoB. 3alluTa y OJHOKJIETOUYHBIX OpraHn3MoB. Criopsl OAKTEpHil M IUCTHI MPOCTEHIIUX.
3ammra y MHOTOKJIETOUYHBbIX pacteHuit. Kytukyna. CpeactBa MacCMBHOM W XMMHUYECKOW —3alllMTHI.
duToHIIMAEI.

3ammuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX MPOU3BOAHBIC. 3alllUTa OpraHu3Ma OT OOJe3HEH.
NmmynHast cucreMa venoBeka. KiaeTouHblid U TyMOpanbHbIE UMMYHHUTET. BpokAEHHBIN 1 TpUOOPETEHHDII
cnenuduueckuii UMMyHUTET. Teopus KioHanbHO-cenekTuBHOro uMmyHuteta (I1. Dpaux, @. M. bepuer, C.
TouneraBa). BocmanutenbHble OTBETH OPraHU3MOB. Poib BpOXKAEHHOTO HMMYHHTETa B Pa3BUTHU
CUCTEMHBIX 3a00JIeBaHUH.

PazgpaxxuMocTs U peryisiiust y Opranu3sMoB. Pa3pakuMocTh y OJHOKJIETOUYHBIX OPraHU3MOB. TakcuChI.
PazgpaxkumocTs u perynsius y pacteHuid. PocToBbIe BelllecTBa U MX 3HAUYECHHUE.

HepBHast cucrema u pedsiekTopHas peryisiius Yy KUBOTHBIX. HepBHas cucremMa ue€ OTIEINbI.
OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBbI Y KUBOTHBIX. OTHAENbl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekTopHast nyra. be3ycioBHbIie U yCIOBHBIE PEQIICKCHI.
I'ymopanibHas perynsuus ¥ S3HAOKPUHHAS CUCTEMA KMUBOTHBIX U YesloBeKa. JKene3bl SJHITOKPUHHOM CUCTEMBI
U UX TOPMOHBI. JlelicTBME TOPMOHOB. B3aMMOCBS3b HEPBHOW U SHJIOKPUHHOM cucTeM. [mmorairamo-
runodusapHas cUCTeMa.

JdemMoHcTpauuu

Iloprper: U. I1. ITaBnos.

Tabauner u cxembl: «OJIHOKJIETOYHBIE BOJOpPOCIN», «MHOroOKJIeTOuHble Boaopocian», «baktepun»,
«IIpocreiimme», «Opranbl IBETKOBBIX pacTeHUi», «CHCTEMbl OpraHoB IIO3BOHOYHBIX >KHBOTHBIX,
«BHyTpeHHee cTpoeHHe HacekoMmblx», «TkaHu pacteHuii», «KopHeBble cuctembl», «CTpoeHHe CTeOms»,
«CTpoeHne JUCTOBOM IIacTUHKW», «TkaHM >KUBOTHBIX», «Ckener denoBekay, «llumeBaputenbHas
cucremay, «KpoBeHocHas cuctemay, «/lpixarenbHas cucremay, « HepBHas cucremay, «Koxay, «Mblieunas
cucreMa», «BwlaenurenbHas cucTeMa», « DHIOKPUHHAs cucTeMay», « CTpoeHHne MbIInb», «MMmyHHTETY,
«KumeunononoctHsley», «Cxema nuTaHus pacTeHuin», «KpoBeHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX),
«Ctpoenune tuaps», «CTtpoeHue maHapun», «BHyTpeHHee cTpoeHue noxaeBoro uepss», «HepBHas
cucrema poid», «HepBHas cuctema nsarymkmn», «HepBHas cuctema npecMbIkaromuxcs», «HepBHas cucrema
nTuny, «HepBHas cuctema milekonuraronmx», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opy/ioBaHME: CBETOBOM MHUKPOCKOI; MHKpPOMpEnapaThl 0JJHOKJIETOYHBIX OPraHU3MOB; MUKPOIIPENapaThl
TKaHEW; PaKOBHMHBI MOJUIIOCKOB; KOJUIEKIIMM HACEKOMBIX, MITIOKOXKHX; >KMBBIE IK3EMIUIIPHl KOMHATHBIX
pacTeHuii; repbapuu pacTeHU pa3HBIX OT/ENOB; BIAXKHBIE MPENapaThl )KUBOTHBIX; CKEJIETHl T03BOHOYHBIX;
KOJIJICKIIMM O€CTI03BOHOYHBIX KHBOTHBIX; CKEJIET YeJIoBeKa; 000PYJOBaHUE IS IEMOHCTPALMU TTOYBEHHOTO
Y BO3JyIIHOTO THTaHWS pacTEHUll, paclleIuieHUs Kpaxmala U OeJIKOB TOJ JAeHCTBHEM (EpMEHTOB;
00OpyJOBaHUE Ul JEMOHCTPALMU OINBITOB IO M3MEPEHMIO JKU3HEHHOW EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTeNbHBIX ABM)KEHUN; MOJIEH TOJIOBHOTO MO3Ta Pa3jNYHbIX KUBOTHBIX.

JlaGopaTopHble U IPaKTHYECKHEe PA0OTHI

1. JlaboparopHas pabota «/3yueHne Tkanel pacTeHU.



2. JlaGopaTtopHas pabora «/3yueHue TKaHeH JKUBOTHBIX.

3. JlaGopaTtopHnas pabora «/3yueHne opraHoOB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHNU3MoOB (8 4)

@®opMbl Pa3MHOXKEHUS OpPraHM3MOB: Oecronoe (BKJIOYash BEreTaTUBHOE) U IojioBoe. Buapl Gecrosoro
Pa3sMHOXKEHHUs: IOUYKOBAHUE, CIIOPYJIALM, (hparMeHTalus, KIOHUPOBAaHHE.

[TonoBoe pasmuoxenue. [lonoBele kieTku, uau ramersl. Meiio3. Craaun Mmeino3a. [loBeneHue xpomocoM
B Mero3e. Kpoccunrosep. buonormyeckuii cmpIci MeHO3a M IIOJIOBOTO Ipouecca. Meno3 U ero Mecro
B KU3HEHHOM LIMKJIE OPTaHHU3MOB.

[Ipen3zaponpimieBoe pasButue. ['ameroreHes y *KUBOTHBIX. [lonoBeie kene3pl. OOpa3oBaHWE U pa3BUTHE
II0JIOBBIX KJI€TOK. CriepmaTorenes u ooreHes. CTpoeHue MoJ0BbIX KIETOK.

OmooTBOpeHNE ¥ SMOPHOHAIBHOE pPa3BUTHE >KUBOTHBIX. (CHocoObl OIUIONOTBOPEHUS: Hapy»KHOE,
BHyTpeHHee. [laprenorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOrUs — HayKa O Pa3BUTUU OPraHU3MOB.
Mopgozcenez — oona u3z enasnvix npoonrem smopuonocuu. Konyenyus mopghocenos u mooenu mopgozenesa.
Craguun »oSMOpuoreHesa KHMBOTHBIX (Ha mnpumepe Jsarymku). [pobnenme. Tunbsl  apoOGieHus.
Jemepmunuposannoe u HeoepmuHupoganunoe Opobaenue. bnactyna, Ttunel Onactyn. OcoOeHHOCTH
IpoOJIeHNsT MJICKONUTAIOIUX. 3apoAbIIlIeBble JUCTKU (TacTpyisiius). 3akiajka OpraHoB M TKaHEH W3
3apOJIBIIIEBBIX JIMCTKOB.  B3aumHOe BiMsHHME 4YacTel pa3BUBArOILErocs 3apojpliia (3MOpHOHAIbHAS
MHAYKIUS). 3aKiIaKa IJaHa CTPOEHHs! )KMBOTHOTO KaK pe3yJIbTaT MepapXUUYECKUX B3aMMOJAEHCTBHUI I'€HOB.
Bnusinue Ha SMOpHOHANBHOE Pa3BUTHE PA3IUUHBIX (PAKTOPOB OKpY KarOIIEH Cpeibl.

Poct u pasBurue xuBOTHbIX. [locTamMOpuoHanbHbIN nepuon. IlpsMoe u HempsiMmoe pa3ButHe. PazBurtue
¢ MeTaMop(o30M y GECIO3BOHOYHBIX M ITO3BOHOYHBIX >KMBOTHBIX. buojormueckoe 3HaueHUE HPSIMOTO
U HETIPSIMOT'O Pa3BUTHUS, UX PACHpPOCTpaHEHHUE B Mpupone. THUbl pocTa RKUBOTHBIX. DaKTOPHI peryssLuu
pocTa *KMBOTHBIX M yesioBeka. CTajuu MocTaSMOPHUOHAIBHOIO PAa3BUTHS Y )KMBOTHBIX M yesioBeka. Ilepuosbl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE POLIECCHI.

PasmHoxeHue u pasButHe pacteHuil. ['ameropur u cnopodur. Meiio3 B KU3HEHHOM LMKIE PACTCHUM.
OOpas3oBanue cnop Bmpouecce Meio3za. ['amerorenes y pacteHuid. OIUIONOTBOpPEHUE U pa3BUTHE
pacTUTENbHBIX OpraHU3MOB. /[BOifHOE OMIOAOTBOpEHHUE y IBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE
CEMEHH.

MexaHu3Mbl PeryJIslui OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpauuu

Hoptperer: C. I'. Hapamus, X. [lIneman.

Tabauner u cxeMel: «BereratuBHoe pasmHoxkeHHe», « THIBI Oecrosoro pa3MHOXKeHUs», «Pa3MHOXeHMe
XJaMUJIOMOHAb», «Pa3MHOXEeHME HBIUIEHB», «Pa3sMHOXkEHHE TUAPbDY, «Meno3», «XpoMOCOMBDY,
«I"amerorenes», «CTpoeHue SIMIIEKIETKH U criepMaTo3onia», « OCHOBHBIE CTaJuU OHTOreHes3a», «llpsmoe n
HEMNpsIMOE pa3BUTHE», «Pa3BuTHE MaliCKOTO KyKa», «Pa3BuTue capanum», «Pa3Butue aarymku», «J{BoiHOoe
OILJIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHui», «CTpoeHue CeMsSH OIHOJOJBHBIX W JIBYAOJbHBIX PacTCHUI»,
«OKW3HEHHBI LUK MOPCKOW KamycTb», «Ku3HEHHBIM IMKI MXa», «KU3HEHHBIH LHKI NallOPOTHUKA,
«OKW3HEHHBIN [IUKI COCHBIY.

O6opy/ioBaHME: CBETOBOW MUKPOCKOI; MHUKPOIpENnapaThl sIMIEKIETOK U CIEPMaTO30M10B; Mojenb «L{uki
Pa3BUTHS JATYLIKN.

JlabopaTopHble U IPaKTHYeCKHe PadoThl

1. JlaGopatopHas pabota «l/3yueHne cCTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax».
2. [TpakTuyeckas pabora « BblsiBieHne NPU3HAKOB CXOACTBA 3aPOAbIIIEH TO3BOHOYHBIX KUBOTHBIX).
3. JlaGopatopHas pabota «CTpoeHHE OPraHOB pa3MHOXKEHUS BBICIINX PACTCHUN.

Tema 11. I'eHeTHKAa — HayKa 0 HACJIeACTBEHHOCTH M M3MEHYMBOCTH OPraHU3MoOB (2 1)

HcTopus cTaHOBIEHUS U PAa3BUTUS NeHETUKU Kak Hayku. PaGotel I'. Menaens, I'. [le ®pusa, T. Moprana.
Ponp oredecTBeHHBIX Y4€HBIX B pa3Butuu reHetuku. Padorsr H. K. Kombuosa, H. M. BaBunosa, A. H.
benozepckoro, I'. /I. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE T'€HETUYECKHE TIOHATUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIeNIbHbIE TEHBI,
aNbTEPHATUBHBIE MPU3HAKWA, JOMHUHAHTHBIM WM PELIECCHUBHBIM NMPHU3HAK, TOMO3UI0OTa, T€TEPO3UT0OTa, YUCTas



nuHUs, THOpuAbl, TeHoTun, ¢eHotun. OCHOBHbIE METOJAbl TE€HETUKH: T'HMOPHI0JIOrMYECKUH,
LHHUTOJIOTUYECKHUM, MOJIEKYJISIPHO-TE€HETUYECKHIA.

JdemoHcTpauuu

Hoptpetel: I'. Mengens, I'. [le ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H. benosepckui, I'. /1.
Kapmnieuenko, 0. A. ®ununyenko, H. B. Tu-modeeB-PecoBckuii.

Tabauier u cxeMel: «MeTo bl TeHETUKIY, «CXEeMbI CKpEIIUBaHUS.

JlabopaTopHble U IPaKTHYeCKHe PadoThl

Jlaboparopnas padota «Jlpo3oduia kak 00bEKT IT€HETHUECKUX MUCCIEIOBAHUIT.

Tema 12. 3akoHoMepHOCTH HacJieAcTBeHHOCTH (10 1)

Monorubpuanoe ckpemuBanue. llepBeiii 3akoH MeHzaenst — 3aKOH e€IUHO0Opas3usi THOPUAOB IEPBOTO
nokoJsieHus. [IpaBuno nomuHupoBaHuss. Bropoil 3akoH MeHAens — 3aKOH pacCIICIUIEHUs HPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOIMOPUAHOIO CKpEIIMBaHUs. | UIIOTE3a UNCTOTHI FraMeT.

AHanmuzupytolee ckpemubanue. [IpomMexxyTouHblil XapakTep HacienoBaHus. Paciienienne npu3sHakoB IIpy
HEIOJIHOM JJOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tpetuil 3axkon MeHens — 3aKOH HE3aBUCHMOTO HAcJeIOBaHUS MPU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIUBAHUS.

CuernienHoe HacienoBanue mnpuszHakoB. PaGotrer T. Moprana. CrerieHHOe HacleqOBaHHE T'€HOB,
HapyILIEHHUE CLEIICHUS MEXy F'eHaMU. XpOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBIM MEXaHU3M OIPEACICHHUS I0Jla. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHBI ¥ rereporaMeTHblii Moji. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XpomocoM. HacnepoBanue
MIPU3HAKOB, CIICIUICHHBIX C MOJIOM.

I'enotun kak wnenoctHass cucrtema. llineloTponus — MHOXKECTBEHHOE IEUCTBUE T'eHa. MHOXKECTBEHHBIN
aitenusM. BzaumogelictBue HeauienbHbIX reHoB. KoMmieMentapHocTs. Onuctas. [lonumepust.
'eHeTnyeckuil KOHTPOJb pA3BUTHUS PACTEHUH, >KUBOTHBIX U YEIIOBEKa, a TakkKe (U3HOIOTHYECKUX
MPOLIECCOB, MOBEICHUS U KOTHUTUBHBIX (QYHKIMA. ['eHeTHueckue MexaHH3Mbl CUMOUOTEHEe3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO3SMH — Tapa3uT» U «XO3UH — MHKPOOHOM». ['eHeTndyeckue acmeKThl KOHTPOJIS
Y U3MEHEHUS HaClleZICTBEHHON MH(POPMAIINH B OKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

Iloptpetet: I'. Menaens, T. Mopras.

Ta6muiet u cxembl: «llepBoiif 1 BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH MeHnens», « AHaTU3UpyroIee
ckpemuBanuey», «HenonHoe nomuHupoBaHuey», «CHEIVIEHHOE HAaclelO0BaHUE MPU3HAKOB Y JIPO30(UIIBDY,
«l'eneruka mona», «Kapuotun denoseka», «Kapuorun npozodpuns», «Kapuotunm  nOTHLBY,
«MHOXeCTBEHHBIN aninenn3My, « BzanMmoieiicTBiie TEHOBY.

OOopyoBaHue: MOAEIb I JEMOHCTPAllMM 3aKOHOB €IMHOOOpasusi THOpUIIOB IEPBOTO IMOKOJIEHUS
U pacIleIUICHUs MPU3HAKOB; MOJENb I IEMOHCTpAlUy 3aKOHA HE3aBHMCHUMOIO HACJIEI0BAaHUs MPHU3HAKOB;
MOZENb JUIsl  JIEMOHCTpalUuy CLEIUIEHHOTO  HACIeOBaHUS IPU3HAKOB;, CBETOBOM  MHKPOCKOI,
MuKpomnpenapar: «Jpo3oduiay.

JlabopaTopHbIe U IPaKTHYeCKHEe Pad0ThI

1. [TpakTuyeckas pabora «M3ydyeHue pe3yabTaToB MOHOTHOPHIHOTO CKPELIUBAHUS Y IPO30(QHIIBD».

2. [TpakTuyeckas pabora «M3ydyeHue pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUIBI».

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH (6 1)

B3aumopneiictBie reHoTHma W cpeasl npu  (GopMupoBaHUM (QeHoTHuna. 3MeHUMBOCTH MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHBIE IPU3HAKU. BBl N3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHASI.
MoaudukanoHHas U3MeHYUBOCTh. Poiib cpenbl B (GOpMUPOBAHMM MOIM(PHUKAIIMOHHON H3MEHYHMBOCTH.
Hopma peakuuu mnpusHaka. Bapuanuonuslii psa u BapuanuonHas kpusas (B. Moranncen). CsoiicTBa
MOJTU(UKATTOHHONW N3MEHUYUBOCTH.

I'enoTunuueckass u3MeH4YUBOCTh. (CBONCTBA T'€HOTHUIMYECKONM HW3MEHUYMBOCTH. BHIBI T€HOTHNHYECKOU
M3MEHYMBOCTU: KOMOWHATUBHAS, MyTallUOHHAS.

Komb6unatuBHass W3MeHUYUBOCTh. Melo03 U MOJOBOM Mpoliecc — OCHOBa KOMOMHATHBHOM H3MEHYHMBOCTH.
Ponb koMOMHATHUBHON M3MEHYMBOCTH B CO3JJaHUH F€HETHYECKOTO pa3HO00pa3us B Mpeeax 0JHOTO BUAA.



MyTanroHHass HW3MEHYMBOCTh. Buabl MyTalui: TE€HHBIE, XPOMOCOMHbIC, TeHOMHbIE. CHOHTaHHbIE
Y UHAYLUHUPOBAHHBIE MyTaluu. SaepHbIe W HUTOIUIA3MAaTH4YecKhue MyTanuu. CoMaTH4ecKHe H MOJIOBBIE
MyTauuu. [IpuunHbl BOSBHUKHOBEHUS MyTaluii. MyTareHsl U UX BIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTaIlMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HaciencTBeHHoW wu3MeHunBoctu (H. U.
BasuioB). BHesaepHas H”3MEHUYNBOCTh U HACJIEACTBEHHOCTD.

Onueenemuka U SNUCHOMUKA, POJb  ONUSEHEMUYECKUX (HaKmopos 6 HACIe008aAHUU U USMEHYUBOCTU
heHomunuyeckux nPu3HAKos8 y 0peanuMos.

JdeMoHcTpanuu

Iloprpersr: I'. [le ®pus, B. Moranucen, H. 1. BaBuios.

Tabauier u cxembl: «Buabl u3MeHUHMBOCTH», «MonudukanumoHHas H3MEHUYUBOCTHY, «KoMOWHATHBHAS
M3MEHUYUBOCTBY, «Meio3», «OmiogorBopenue», «l'eHernueckue 3a0oJjeBaHUs 4YelloBeKay, «Bujubl
MyTaLumn».

OO6opysioBaHMe: JKUBBIE U repOapHble HSK3eMIULIPI KOMHATHBIX pacTeHHi; pucyHku (¢ororpadun)
YKUBOTHBIX C Pa3IUYHBIMUA BHIAMH U3MEHYUBOCTH.

JlabopaTopHble M IpaKTHYeCKHe PAdOThI

1. JlaboparopHass pabora «MccnemoBaHue 3aKOHOMEpPHOCTEH MOIUPUKANMUOHHOW W3MEHYHBOCTH.
[TocTpoeHHe BapUaIMOHHOTO PsiJia ¥ BAPHALIMOHHOW KPUBOW.
2. [TpakTiueckas pabota « MyTanuu y 1po30(uiisl (Ha TOTOBBIX MUKPOTIpENnaparTax)y.

Tema 14. I'eneTuka 4esoBeka (3 4)

Kapuorun uenoseka. MexayHapoaHasi mporpaMma HCCIEJOBaHUS F€HOMa 4eloBeKa. MeToabl M3y4eHHs
TEHETUKH  4YeJIOBEKa:  TeHeaJOrM4ecKuil,  ONU3HELOBBIA,  IIUTOICHETUYECKUH,  MOMYJISIHOHHO-
CTaTUCTUYECKUN, MOJIEKYJIApHO-TeHeTUUeCKUil. COBPEMEHHOE OIpEAEICeHHEe T€HOTHNA: IMOJHOI€HOMHOE
CEKBEHUPOBAHWE, TEHOTUIIMPOBaHME, B TOM uuciae cnomompto [II[P-ananu3a. HacnencrBeHHbie
3a0oneBaHus 4YeloBeKa. [eHHbIE M XPOMOCOMHBIE OOJIe3HM 4eNoBeKa. bone3Hu ¢ HacneacTBEHHOM
MPEAPACIIONO0KEHHOCThI0. 3HAUEHUE MEAUIIMHCKON T€HETUKU B NIPEAOTBPALICHUU U JICUEHUU T'€HETUYECKUX
3a0oneBaHui 4YeloBeka. MeauKo-rTeHeTHUecKoe KOHCyIbTHpoBaHue. CTBonoBble KieTKU. [loHsTHE
«TEHETHYECKOTO Tpy3a». OTHUYECKHE acCHEeKThl KCCIEAOBaHUNH B OOJAaCTH pPEJAKTUPOBAHUS TIeHOMA
Y CTBOJIOBBIX KJIETOK.

'enetnueckue (axTopbl MOBBIIEHHOW YYBCTBUTEIBHOCTH 4YEJNIOBEKAa K (U3MYECKOMY M XUMHUYECKOMY
3arpsI3HEHUIO OKpY Karouien cpeaspl. [ eHeTnueckasi npeapacnoioKEHHOCTh YEITOBEKa K ATOJIOTHSIM.
JdemMoHcTpauuu

Tabmuipr u cxempl: «Kapuorun uenmoBeka», «MeTobl M3y4YeHUs] TEHETHKHU YeJOoBEKa», «l eHeTnuyeckue
3a00JIeBaHUs YETOBEKA.

JlabopaTopHble U PaKTHYECKHE PA0OTHI

[IpakTnueckas padora «CocTaBiaeHHE U aHAIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opranusmos (4 4)

JlomecTrukanust ¥ ceNeKius. 3apokIeHne celeKiuu u goMectukanuu. Yuenne H. Y. BaBunora o lenTpax
MIPOUCXOXKACHUS M MHOTOOOpa3usi KyJIbTYpPHBIX pacTeHuil. Ponb cenekuuu B CO3JaHUM COPTOB pPacTEHU
U nopoa kUBOTHbIX. CopT, mnopoda, IUTaMM. 3aKOH TOMOJIOTHYECKUX pSAIOB B HACIEICTBEHHOU
u3menuuBoct H. 1. BaBuioBa, ero 3HaueHue A5l CENEKIIMOHHON PaboTHI.

Mertoabl ceneKUMOHHOW paboThl. MCKyccTBEHHBIH OTOOp: MacCOBBIM M MHAMBHAYaJbHBIN. Omansi
KOMOUHAayuoHHoU cenexyuy. VIcnpITaHue IPOU3BOAUTENEH TIO TOTOMCTBY. OTOOp MO T€HOTHUITY C TIOMOIIBIO
OLICHKH (peHOTHUIAa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ CEJeKIIMOHHON paldoThl. PaananiMoHHBIA M XUMHUYECKHI MyTareHes
KaK UCTOYHHK MYTallUi y KyJbTYpHBIX (OpM OpraHu3MoB. VIcmonbp3oBaHHEe T€HOMHOTO PEIaKTUPOBAHUS
1 MeToJ10B pekoMOnHaHTHBIX JIHK nmst momydueHust HCXOMHOTO MaTepuana i CEeIeKIHH.

[Tonydyenune mnonumIonaoB. BHyTpuBUAOBas TUOpHIM3alUi. bBIN3KOPOACTBEHHOE CKpPEUIMBAHUE, WIH
uHOpuUHT. HepoacTBeHHOE CKpeluBaHue, Uiy ayTOpuauHT. ['eTeposuc u ero npuuuHsl. Mcnons3oBanue
reteposuca B ceneknuu. OtnanéHHas rudpuausanus. [Ipeogonenne Oecrionus MEXBUIOBBIX THOPHIOB.
JloCTIKEHMSI CENTeKITUU PACTCHUI W JKUBOTHBIX. «3€1EHAS1 pegontoyusLy.



CoxpaHeHHE U H3y4YE€HUE TEHETHYECKUX PECYpCOB KyJIbTYPHBIX PAaCTEHUH M MX IOUKUX pOAUYEH JUIs
CO3JIaHMsI HOBBIX COPTOB U THOPHUAOB CEIbCKOXO3AWCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u
VApasnenue 2eHemudecKUMu pecypcamu CenbCKOXO3AUCMBEHHbIX U HPOMBICIOGLIX IHCUBOMHBIX 6 YENAX
VAYUUEHUS CYWeCm8YIowux U CO30aHUsL HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM YUCIe C NpuMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPeO08blX UOel U NePCNEeKMUBHBIX MEXHOIO2UI.
JdemoHcTpanuu

Ioprperer: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapnieuenxo, II. II. Jlykpsauenko, b. JI. Acraypos, H.
bopnoyr, H. K. benses.

Tabnuier u cxeMbl: «LleHTpsl HPOUCXOXKAECHHS U MHOrooOpasusi KyJbTYPHBIX pacTeHUI», «3aKOH
TFOMOJIOTMYECKUX PpSAJOB B HACIEACTBEHHONM HW3MEHUYMBOCTH», «Metoapl cenekuum», «OtnanéHHas
ruOpuau3anms», «MyTareHes».

JlabopaTopHble U IpaKkTHYeCKHe PadoThl

1. JlaboparopHas pabota «/3yueHne cOpTOB KyJbTYpPHBIX PACTEHUI U OPOJ TOMAIIHUX KUBOTHBIX).
2. JlabGopaTtopHas pabota «3yueHue MeTo/10B CEJICKIIMHU PACTEHUI».

3. [TpakTuyeckas padora «[IpuBuBKa pacTeHUII».

4, Okckypeuss  «OCHOBHBIE  METOJIbI U JOCTHMXKEHMSI  CEJEKLUMU pAacTeHUH U )KUBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATENbHBIM yYacTOK, B TEIUIMYHOE XO3SHCTBO,
B J1a00paTOpPHIO arpOyHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. buorexHos0rusi U cuHTeTH4YECKasi Ouosorus (4 4)

OOBeKThI, UCIIONIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBI; UX
XapakTepucTuka. TpaauimonHas OMOTeXHOIOTUs: XJIeOoneueHune, MoJly4eHne KUCIOMOJIOUYHBIX MPOTYKTOB,
BUHOAenue. MukpoOuonoruueckuii cuate3. OObEKTH MUKpOOHOIOrndeckux TexHonorui. IIpousBoacTso
0enka, aMIHOKHUCIIOT U BUTAMUHOB.

Coznanue TEXHOJNOTH M MHCTPYMEHTOB LIE€JICHANPABICHHOTO H3MEHEHHUS U KOHCTPYHUPOBAaHUS T€HOMOB
C LIENIBI0 TOJYYEHHUS] OpPraHU3MOB M MX KOMIIOHEHTOB, COJAEpXKAIlUX HE BCTPEUAIOUIUecs B IMPUPOC
OMOCUHTETHYECKUE MTYTH.

Knerounas wumxenepus. MeToapl KynbTypbl KJIETOK U TKaHEH pacTeHHl M KHUBOTHBIX. KproOaHkwu.
ComaTnueckas rubpuau3anuss U coMaTuyeckuil 3mOpuoreHe3. lcmonp3oBaHuE TaljoOUI0OB B Ce-JIEKIUU
pactenuil. [lonyuenue monoknoHanbHulx anmumen. Vcnonvzoeanue MOHOKIOHANbHLIX U NOTUKIOHANbHBIX
anmumen 6 meouyune. VICKycCTBEHHOE OIIONOTBOpEHUE. PEKOHCTPYKIMS SHIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeTOJ TpaHCIUIAaHTALIUKU SJep KIETOK. IexHonocuu 0300po6ieHUs, KYIbMmueUpOo8anusl
U MUKPOKTIOHAILHO20 PASMHONCEHUSL CeNbCKOXO3AUCMBEHHBIX KVAbMYP.

XpoMocoMHasi ¥ TeHHast WHXKeHepHs. VICKyCCTBEHHBIN CHHTE3 TeHa M KOHCTPYHPOBaHUE PEKOMOMHAHTHBIX
JHHK. Coszoanue mpanceennvix opeanusmos. JIOCTHKEHUS U MEPCHEKTUBBI XPOMOCOMHON | T€HHOU
WH)KEHEPUH. DKOJIOTHYECKUE U AITHUECKUE MTPOOJIEMBI TeHHON HH)KEHEPHUH.

Menunuackue  OmorexHonoruu.  Ilocmeenomuas — yugposas — meduyuna.  I[P-ouacnocmuxka.
Memabonomnolil ananus, 2eHOYEHMPUUECKULl AHATU3 NPOMeoMd 4elNo8eKd Onsi OYEHKU COCMOSHUS €20
300posbs. Hcnonvzosanue cmeonosvix kiemokx. Tapeemmuas mepanusi paka. 3D-Ououmdicenepus 0na
paspabomku  yHOAMEHMANLHBIX OCHO8 MeOUYUHCKUX MEXHONI02Ull, CO30aHUsi KOMNIEKCHbIX MKAHell
couemanuem MeXHONO2UU MPEXMEPHO20 OUONpuUHmMuUHea U ckaggonrounea 01 peuleHus 3a0ay
NepPCOHANU3UPOBAHHOU MEOUYUHDL.

Co30anue 6eKMOPHLIX 6AKYUH C Yelblo 0becneyeHuss KOMOUHUPOBAHHOU 3awumel om 6036youmenei OPBU,
YCmanosnenue MONeKyIAPHbIX Mexanusmos gyuxyuonuposanus PHK-codepacawux aupycos, 6vl3vi8aroujux
0c000 onacHvie 3a0071€6aHUsL YeN08EKA U HCUBOMHBIX.

JdemMoHcTpanuu

Tabauie! u cxeMel: «lcnonp30BaHnE MHKPOOPTAaHM3MOB B MPOMBIIIIEHHOM MPOU3BOACTBE», «KietouHnas
WHXEeHepus», «| eHHass HHKEHEPHsI».

JlabopaTopHble U IPaKTHYeCKHe PadoThl

1. JlaboparopHas padota «3yueHrne oObeKTOB OMOTEXHOIOTUNY.

2. [TpakTrueckas pabota «IlonydeHrne MOTOUHOKHUCIIBIX TPOTYKTOBY.



3. Okckypeusi  «bHOTeXHONOTHs —  BakKHEWIIasi MPOU3BOAUTENbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO ).
HTorosoe moBTopeHue.
COILEPKAHUE YYEBHOI'O IIPEJIMETA

11 KJ1ace
Tema 1. 3apoxkaeHue 1 pa3BuTHe IBOJIOIUOHHBIX NpeAcTaBJeHuid B OnoJioruu (4 1)
OpomonnonHass Teopust Y. Jlapuna. Ilpeamnocbulku BO3HHMKHOBEHHUs JAapBUHU3MA. JKU3HB U HaydHas
nearenbHocTh Y. /lapBuHa.
JIBroKy1ue cuiibl 3BONIONMK BUAOB o Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOKEHUSI OPTraHU3MOB,
HaCJIeICTBEHHAst U3MEHYMBOCTH, O0OpH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).
Odopmrnenne cunaTeTrueckoi Teopun Bomonun (CTD). HelitpansHas teopus sBomonuu. CoBpeMeHHas
HBOJIIOIMOHHAs OWoNIOTHs. 3HAueHHE SBOJIIOLMOHHON Teopuu B (HOPMUPOBAHMM €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpA.
JdeMoHcTpanuu
Hoptpeter: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krwoswse, U. Hapsun, C. C.
YeTBepukos,
N. . Hmaneraysen, . Xongeiin, /1. K. benses.
Tabauier u cxempl: «Cucrema >xkuBoi mpupoasl (mo K. Jlunuero)», «JlecTHunia >KUBBIX cyliecTB (1O
Jlamapky)», «Mexanusm (QOpMHUpPOBaHUS MPUCIOCOOIEHUN Y pacTeHUd U KUBOTHBIX (mo Jlamapky)y,
«Kapra-cxema mapuipyra nyremectsus Y. [lapsuna», «Haxomku Y. lapBuna», «®opmbl OOprOBI 32
cymectBoBanue», «llopoabl romy6eit», «MHorooOpasue KyIbTypHBIX ¢opM KamycTe», «llopossr
JOMalTHUX KUBOTHBIX», «Cxema oOpa3zoBanusi HOBbIX BUI0B (1o Y. lapBuny)», «CxemMa COOTHOLICHHS
JBUKYIIMX CUJI 3BOJIIOLUNY, «OCHOBHBIE MOJ0KEHHUSI CAUHTETUYECKON TEOPUU IBOJIFOLIUN.
Tema 2. Mukpo3sBoronus u eé pe3yjabtarsl (14 4)
[lonynsauus kak 3iemMeHTapHas eauHHuLAa SBOMOUUUA. COBPEMEHHBIE METOJbl OLEHKH TIE€HETUYECKOIO
pazHoOOpa3usi U CTPYKTypbl mnonyisiuil. M3meHeHue reHOGOHIA TMOMYISAUU Kak JJIEMEHTapHOE
HBOJIIOIIMOHHOE sIBJIEHUE. 3aKOH reHeTHueckoro paBHoBecus k. Xapau, B. Baitn6epra.
OneMeHTapHble (PaKTOpbl (ABMXKYIIME CHIIBI) JBOJIOIMUU. MyTanuoHHbI mporecc. KomOuHaTHBHAS
W3MEHYUBOCTH. J[pelid reHoB — ciyuyaiiHble HEHAIIPABJICHHBIC U3MEHEHHUS YacTOT aJlJIeJIed B MOMYJISAIIUSX.
Oppexm ocnosamens. Ippexm oOymovirounozco eopaviuwika. CHUdCEHUe 2eHemuUYyecKo2o pPAa3H000pasus.
npuuunsl u cieocmeus. Ilposenenue sghghexma opetiha 2enog 6 borvuiux u manrvlx nonyrayusax. Murpanuu.
W3omsmus nonmynauuit: reorpagudeckas (pocTpaHCTBEHHAs), OMoiorudeckas (pernpoyKTUBHas).
EcrecTBenHbIit 0TOOp — Hampapistomuid Gaktop sBoonnn. GopMbl €CTECTBEHHOTO 0TOOpa: JBIKYIIUH,
CTAOMIM3UPYIOMIHM, pa3pbiBatonuil  (Au3pyntuBHbIA). [lomoBoit oTOop. Bo3HUKHOBEHHE U PBOJIOIMS
COIMAJIBHOTO MOBE/ICHUS KUBOTHBIX.
[IprcnocoOaeHHOCT, OpPraHM3MOB KakK pe3yJIbTaT MUKPO3BOJIOLUUHU. BO3HHMKHOBEHHE MPUCHOCOOIEHUH Y
opranu3moB.  Apomopdo3bl W uaMoadanTanuu. [IpuMepbl  MPUCTIOCOOJIEHUN Yy OpPraHU3MOB:
Mopdonoruueckue, ¢busnonornuecKue, OMOXMMHYECKHE, MOBEJICHYECKUE. OTHOCHUTENBHOCTh
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB.
Bun, ero kpurepuum u cTpykrypa. BumooOpazoBaHme Kak pe3ynbTaT MHUKpPOIBOIIONUU. M3omsauus —
KImoueBol  paktop  BumooOpazoBaHus. [lyTm  u cmocoObl  BHIOOOpa30BaHMS:  AJUIONATPUUYECKOE
(reorpadudeckoe), CUMIIaTpUIEeCKOe (IKOIOTUYECKOE), «MTHOBEHHOE» (TIOMHILIONAU3AIIHS, THOPUIN3AIIHS ).
JIMUTEeNbHOCT HBOJIIOLIMOHHBIX ITPOLIECCOB.
Mexanu3mbl HOpMHUPOBAHHS OMOTIOTUYECKOTO Pa3HOOOPa3usl.
Ponp sBonronmoHHO# Owonornu B pa3paboTkKe HAyYHBIX METOJIOB COXpaHEHHUs OuopazHOOOpasus.
MUKpOIBONIONHUS M KOIBOMIOIUS TApa3sUTOB U X X03s5ieB. MexaHu3Mbl (POPMHPOBAHUS YCTOMUHMBOCTH
K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEH.
JdemMoHcTpanuu
Hoptpertst: C. C. YUerBepukos, D. Maiip.
Tabmuipl  u cxeMbl: «MyTanoHHass W3MEHUYMBOCTHY, «llomynmsmmoHHas cTpykTtypa Buma», «Cxema
nposiBiieHUs1 3akoHa Xapau—BaiinOepra», «/[Buxkyiiue Cuiibl 3BOMIOLUNY», «IKOJIOTHYECKAs H3OJISIIHS



MOMyJIsIUil ceBaHCcKOM ¢openmn», «['eorpaduueckas M30ag1Ks TUCTBEHHULIBI CUOUPCKONW U JTMCTBEHHMIIBI
naypckoi», «llomynsiumoHHBIE BOJIHBI UYWCIEHHOCTH XHWIIHUKOB M XKepTB», «Cxema jaelcTBus
€CTECTBEHHOTO 0TOO0pa», «Dopmbl 6OpHOBI 3a cymiecTBoBaHUE», «HIyCTpHAIbHBIA MelaHu3My, «KuBbie
uckomnaembie», «lIoKpoBUTENBCTBEHHAs OKpacKa >KMBOTHBIX», «lIpemynpexaaromas okpacka >KMBOTHBIX»,
«Du3nonoruueckue agantanun», «lIpucnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTENIBHOCTBY, «Kpurepuu
BUjga», «Buabl-aBoliHukn», «CTpykTypa BHAa B Ipupoae», «CrnocoObl  BHI000pa30BaHUD,
«["eorpaduueckoe BHI000pazoBaHue TPEX BUIOB JIAHJBIIICHY», « DKOJOTHUECKOE BHI000pAa30BaHUE BHJOB
cuHuL, «Ilonunnonel pacrennii», «KamnycTHo-peeuHbIi THOPUI.

O6opysoBanue: repdapuy pacTEHH; KOJUICKIUM HACEKOMBIX; 4Yydeda MNTHIl U 3BEpe ¢ mpuMepamu
Pa3NIUYHBIX TPUCTIOCOOICHUH; Yyyena ITHIl U 3Bepell pa3HbIX BUJIOB; repOapuu pacTeHuil OJIM3KUX BUIOB,
00pa30BaBIIMXCS PA3IUYHBIMH CIIOCOOAMHU.

JlabopaTopHble U IpaKkTHYeCKHe PadoThl

1. JlaboparopHas paboTa «BbIsSBICHHE U3MEHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.
2. JlaGoparopnas padota «IIpucnoco0ieHns OpraHu3MOB U UX OTHOCUTEINIbHAS 11€JIECO00Pa3HOCTDY.
3. JlaGoparopHas padota «CpaBHEHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3BoJiionus 1 eé pe3yJbTaThbl (7 1)

Metoael uzydeHus makposBosronuu. Ilameonronorndeckue meronsl usydeHus 3Bositonuu. IlepexonHbie
(dbopMbl U PUITOTeHETHYECKUE PSAIbl OPTaHU3MOB.

buoreorpaguyeckue mMeronsl nzydeHus sposouuu. CpaBHeHue (uopsl U ¢payHbl MaTEPUKOB U OCTPOBOB.
buoreorpapuueckue obnactu 3emiau. BUIbI-9HIEMUKU U PETUKTHI.

DOMOpHOJIOrMYECKUE U CPAaBHUTEIBbHO-MOP(OIOrHUECKUEe METOJbl HM3YyuYeHMsI 3BOJIOLUH. ['eHeTnueckue
MEXAaHM3MBbl DBOJIOLMM OHTOI€HE3a M IOSIBJICHUS JBOJIOLMOHHBIX HOBILECTB. ['OMOJIOrMYHBIE
U aHAJIOTUYHBIE  OpraHbl.  PyauMeHTapHble  OpraHbl Y araBU3Mbl.  MOJEKYJIIpHO-T€HETHUUYECKUE,
OMOXMMHUYECKHE U MaTeMaTHMYeCKHE METOJIbl M3Y4YeHHUs 3BOJIOLUHU. ['omosiornuHbie reHsl. CoBpeMEHHbIE
METO/bI IOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTalluy U DBOJIFOLMS T€HOMOB.

OO0mue 3aKoOHOMEpHOCTH (TpaBuia) 3BOIOUUU. [Ipunyun cmensvl @yuxkyui. HeoOpaTUMOCTh 3BONIOIMH.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLIMH.

JdemMoHcTpauuu

Hoptpetsi: K. M. bap, A. O. Kopanesckuii, @. Mromep, 3. ['ekkensb.

Tabmuipl u cxembpl: «DWIOTEHETHYECKUN Psii  JIOMIAAN», «ApPXEO-NITEPUKCY, «3BEpO3yObIe SIIEPH»,
«Crerouedans», «Punnopute», «CeMeHHbIE TMaNoOpoTHUKHY, «buoreorpaduueckue 30HBI 3eMIIN,
«peiip konTMHEHTOB», «Penuktbl», «HawanbHble cTaguu SMOPHMOHAIBHOTO pPa3BUTUS IMO3BOHOYHBIX
XKHUBOTHBIX», «[ OMOJOrMYHbIE M aHAJIOTUYHBIE OpraHbl», «PyauMeHTbD, «ATaBU3MBDY, «XPOMOCOMHBIE
HaOoOpbl ueJoOBEeKa U MIMMIaH3e», «[JaBHBIE HampaBiaeHUs HBOOLUN», «OOIMe 3aKOHOMEPHOCTH
SBOJIIOLIAN.

OOopyzioBaHMWe: KOJUICKIIMK, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTATKOB OpPraHU3MOB; MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPIaHOB U aTaBU3MOB; KOJIJIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaenue u pazBuTHe ;ku3HU Ha 3emie (15 49)

Hayunble rumore3bl NpPOUCXOXKIEHHUS JKM3HM Ha 3emusie. AOuoreHe3 u maHcnepmus. JloHayuyHble
IIPEJICTABICHMS O 3apOXKIECHUU JKU3HU (KpealnoHH3M). ['MIoTe3a MOCTOSHHOIO CaMO3apOXKIEHUS JKU3HU
ne€ onposepxkeHue onbitamu @D. Pemu, JI. Cnamnanunanu, JI. Ilactepa. Ilpoucxoxinenue Ku3HH
U acTpOOHOJIOTHS.

OcHOBHBIE 3Tanbl HeOpraHW4yeckoi sBomouuu. [lmaHerapHas (reosoruyeckas) 3BONIONMS. XHUMHUYECKas
HBOJIONMUS. AOHMOTEHHBI CHHTE3 OpraHMYeCKHMX BellecTB H3 Heopranumdeckux. OmbiT C. Munepa
uI'. FOpu. O6pa3oBanue noinuMepoB n3 MoHoMepoB. KoarepsarHas rumoreza A. M. Onapuna, rumoresa
nepBuaHOro OynwoHa JIk. Xomnaeiina, reHeTnueckas runote3a . Mémnepa. Pubosumsl (T. Uek) u runotesa
«vupa PHK» V. I'unGepra. @opmupoBanrne MeMOpaH 1 BOSHUKHOBEHHE POTOKJIETKH.

Uctopust 3emnu u metonsl e€ u3ydeHus. lckomaemble opraHuyeckue ocTaTtku. ['eoxpoHosmorusi u eé
MeTonbl. OTHOcUTENbHasE U aOCOJIOTHAs TeOXPOHOJIOTHA. ['eoXpoHosornyeckas IKajia: 30HBI, 3PbI,
MIEPUOJIBI, STTOXH.



HavaneHple sTanbl opraHudeckoi 3Bosronuu. llosiBIeHWME W 3BOMIOIMS MEPBBIX KJIETOK. OBOJIIOLUS
MeTtabonu3ma. Bo3HuKHOBeHHE MepBbIX 3KocucTeM. CoBpeMeHHble MUKPOOHBIE OHMOIIEHKH Kak aHaJlor
nepBbix Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaproThl M DyKapHOTHI.

[Ipoucxoxaenue 3ykapuot (cuMmOuoreHes). DBOJIOLMOHHOE MPOUCXOXKIeHHEe BUPYcoB. [IpoucxoxnaeHue
MHOT'OKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE Tarmbl SBOJIONNH BRICIINX pacTeHuil. OCHOBHBIE apomMopdo3bl pacTeHuid. Brixon pacTtenuid Ha
cymy. [losiBneHue cnopoBbIX pacTeHui U 3aBoeBaHMe UMM cyliu. CeMmeHHble pacteHus. IIpoucxoxnenue
LBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMop(do3bl KUBOTHBIX. BeHnckas dayHa.
KeMOpuiickuil B3pbIB — IMOSIBICHUE COBPEMEHHBIX THUIOB. IlepBble XOproBBIE XKHUBOTHBIC. JKU3HBL B BOJE.
OBomonusi MO3BOHOYHBIX. [Ipoucxoxknenne am@uOuii u pentwnuii. [IpoucxoxaeHne MIESKOMUTAIOMINX
u nrul. [Ipunmun kiaroueBoro apomopdoza. OcBoeHrne 0ECO3BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMHU
CyILH.

PazButue xu3Hu Ha 3emie MO 3paM U MEpHOoJaM: apXeil, MpOoTepo30, Maneo30i, Me3030i, KailHO30il.
OOmiast XapakTepUCTHKa KJIMMaTa MU IeoJIOTMYECKUX IMporeccoB. [losiBIeHNEe U pacBET XapaKTepHBIX
OpPraHu3MOB. YTJIe00pa30BaHUE: €T0 YCIOBHS U BIMSHUE HA Ta30BbI COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — SKOJOTHUECKHE KpU3UChl Mpouwioro. [IpuymHBl W CIEACTBUS MacCOBBIX
BbIMUpaHuid. COBpEMEHHBIH HKOJIOTMYECKUH Kpusuc, ero ocoOeHHoctu. I[IpoGiema coxpaHeHHs
O6ropaszHooOpasus Ha 3emIie.

CoBpemeHHas cuctema opranuueckoro wmwmpa. [lpuHinunsl kmnaccudukanuu opranu3mMoB. OCHOBHbBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

Loptpeter: @. Penu, JI. Cnannanuanu, JI. [Tactep, M. M. Meunukos, A. Y. Onapun, x. Xonzgein, I
Ménnep, C. Munnep, I'. FOpu.

Talauie 1 CXEMBI: «Cxema OIbITa O. Penny», «Cxema OIbITa
JI. Tlactepa mo u3y4yeHUIO caMO3apokAeHHs Ku3HW», «Cxema ombita C. Mumnepa, I'. HOpu», «3tamnbl
HEOPraHW4yecKon sBosonuny, «l'eoxpoHonoruueckass mikana», «HadanmpHble 3Tanbl OpraHUYecKoOu
sBoNMIONIUMY, «Cxema o00pa3oBaHUs JYKApUOT TyTEM cUMOMOTeHe3a», «CucremMa >KHUBOW MPUPOIBI»,
«Ctpoenne Bupyca», «Apomopdossl pacreHuit», «Punnodurs», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHorokneTounsle Bogopociaw», «Mxu», «llanopotHukn», «l'onocemeHHble pacTeHus», «OpraHsl
LBETKOBBIX  pacTeHuil», «CxeMa pa3-BUTHUS KUBOTHOIO MHpa», «ApoMOp(o3bl  KUBOTHBIXY,
«IIpocreiimuey, «Kumeunononoctusiey, «Ilnockue uepBuy», «Unenucronoruey», «PoiOb», «3eMHOBOIHBIEY,
«IIpecmbikaronuecs», «lItunpy, «Muekonuraomue», «Pa3Butrue Xu3HU B apXxeWckoul spe», «Paspurue
KU3HH B IIPOTEPO30MCKOM 3pe», «PasBUTHE )KNU3HU B MAIE030MCKOM d3pey, «PasBuTHE )KU3HU B ME3030MCKON
ape», «Pa3BuTHe *KU3HU B KallHO30MCKOM 3pe», «COBpeMEeHHasl CUCTEMAa OPTaHUYECKOTO MUPay.
OOopyoBanue: repbdapur pacTeHUN Pa3IUYHBIX OTJIEJIOB; KOJUIKIIMM HACEKOMBIX; BJIAKHBIC Mpenaparshl
KUBOTHBIX; PAaKOBHHBI MOJUIFOCKOB; KOJUIEKIIMM WIJIOKOXHUX; CKEJEThl MO3BOHOYHBIX >KMBOTHBIX; Uyyelsa
NITULl Y 3BEPEil; KOJUIEKIIMM OKaMEHEJIOCTEW, IMOJIE3HBIX HCKOMAEMbIX; MYJSDKM OPTraHMYECKHUX OCTaTKOB
OpPTraHHU3MOB.

JlabopaTopHble U IPaKTHYeCKHe PadoThl

1. BupryanbHas naGopatopHas pabora «MoaenupoBanue omnblToB Mumiepa—IOpu 1o u3ydeHuto
aOMOTreHHOT0 CUHTE3a OPraHMYECKUX COEIMHEHUH B IEPBUUHON aTMOChepey.

2. JlaGopatopHas pabora «/3yueHue u onucaHne UCKOMAEeMbIX OCTATKOB APEBHUX OPTaHU3MOBY.

3. IlpakTuueckas pabota «/3yueHne ocoOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTIEIIOBY.

4. Tlpaktuueckas pabota «3yueHre ocobeHHOCTEH CTPOSHHS TO3BOHOUHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxneHue yenoBeka — anrponorenes (10 u)

Pazgensl u 3agaun aHTponosiorui. MeTo sl aHTPONOJIOTUH.

CraHOBJIEHHE MPENCTABICHUM O MIPOMCXOXKAECHUN 4YesloBeka. PenurnosHeie Bo33peHMs. CoBpeMEHHbBIE
Hay4yHbI€ TEOPHUH.

CxoncTBO uenoBeKa ¢ KUBOTHBIMU. CHCTeMAaTH4YECKOe IMOJIOkKeHHe venoBeka. CBHAETENbCTBA CXOJICTBA
YyeloBeKa € )KUBOTHBIMHU: CpaBHHUTEIbHO-MOp(dooruueckue,  dMOpUosorHyeckue,  (HU3HOIOro-



onoxumuueckue, moseneHueckre. OTIWYMS 4YeloBeKa OT KHUBOTHBIX. lIpsAMOXoxkaeHune | KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAIBHON CHCTEMBI.

JIBroxymme critbl (haKTOphl) aHTPOTIOTeHe3a: OroIornueckue, corraababie. COOTHOIIEHUE OMOIOTHYECKIX
U COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHbBIE CTaauu aHTponoreHe3za. PannHue uenoBexkooOpa3Hble 00e€3bsiHbI (IPOKOHCYJIBI) W pPaHHUE
MOHTUIBI — OOIIME MPEIKU YeIOBEKOOOPa3HbIX 00€3bsH U JIto/Iei. ABCTPAIONMUTEKN — JBYHOTHE MPEAKH
mozed. YemoBek yMelblii, IepBbIe U3TOTOBIICHNS OpYAHi Tpyaa. UesloBeK NpsIMOXOASIIMM U IIEPBbINA BBIXOJ
monei 3a npenensl Adpuku. UenoBek reiienb0eprekuii — o0l MpeIoK HeaHIepTaaIbCKOTO YeIOBeKa U
yesroBeKa pa3yMHOro. UenoBek HeaHIepTaNbCKUNA KaK BUJ JIFOJIEH XOJIOAHOTO KiMMarta. YeloBeK pa3yMHbIN
COBPEMEHHOTO THIA, JICHUCOBCKUN UEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpeaenamMu AQpHKH.
[Taneorenerrka u najeoreHOMMKA.

DOBOIIIOLUSL COBPEMEHHOTO uesioBeKa. EcTecTBEeHHBIH OTOOp B MOMYJSIIMAX 4YeloBeKa. MyTallMOHHBIH
nporecc u noaumopdusm. IlomynsnuonHsle BONHBL, Apei¢ TeHOB, MUTpPAIUS U «3PPEKT OCHOBATEIS»
B IIOMYJISLUSAX COBPEMEHHOTI'O YEIOBEKA.

UYenoseueckue pacel. [lonsitue o pace. bonbiime pacel: eBpomneouaHas (€Bpas3uiickas), aBCTpayio-
HerpoujHas (dKBaTOpHalibHas), MOHTOJIOMAHAs (a3uaTcKO-aMEepUKaHCKas). Bpems u nmyTtu pacceneHus
yenoBeKka Mo IiaHeTe. EAMHCTBO dyenmoBeueckux pac. HayyHas HECOCTOATEIBHOCTh pacusMma.
[IpucnocoOaeHHOCTs YeNoBeKa K pa3HbIM YCJIOBHUSM OKpYysKarolleil cpensl. BnusHue reorpaduyeckoit
cpensl U apeiida reHoB Ha MOPQOTIOTHIO U (PU3HOIOTHIO YeTIOBEeKa.

MexXIuCIUIUIMHAPHBIE  METOAbl B (hu3nueckoi  (OMOJIOTMYECKOM) AaHTPOMOJOTHUU. DBOIIOLMOHHAS
AHTPOTOJIOTHUS U MAJIEOAHTPOOJIOTHUS YEIOBEYECKUX MOMyIsiuid. bruoconuansHbie MCCIeA0BaHUS TPUPOIBI
yenoBeka. MccnenoBanue KOABOMOIMYA OMOJIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JdeMoHcTpanun

Lloprpetst: Y. /lapsun, JI. JIuku, . . Poruackuii, M. M. I'epacumos.

TabGauier u cxempl: «MeToasl aHTpomonorum», «l 0MOBHOM MO3r uyenoBeka», «YenoBekooOpasHbie
00e3bsiHb, «CKeneT uenoBeKa W CKeNeT IIUMIaH3e», «PyIMMeHThl W aTaBU3MBD), «/[BHXKyIuEe CHUITBI
aHTPOMOreHe3a», «IBONIOIMOHHOE JIPEBO YEJIOBEKa», « ABCTpalonmuTeK», «HenoBek ymenslity, «YHenoBek
npsMoxoauuiy, «/lenucosckuil yenoBexk» «Heannepranbis», «KpomanboHIB», «IIpenku yenoBekay,
«OTarnbl 3BOJIIOLNHU YEJIOBEKay, «Pachl uemoBekay.

OO0opyoBaHMe: MYJSKHM OKaMEHEJIOCTeM, NpPEeIMETOB MaTepUaJbHOM KYJIbTYpPhl IMPEIKOB 4YEJIOBEKA;
penponykiuu (pororpaduu) KapTHH € MUDOTOTHUECCKUMHU M OMOJECHCKUMH CIOKETaMU TMPOUCXOKIACHUS
yenoBeKka; (ororpaduu HaxXOJOK HCKOIMAEMBIX OCTaTKOB YEJIOBEKAa; CKEJET 4eJIOBeKa; MOJENb ueperna
YesloBeKa U yeperna IIMMIaH3e; MOJENb KUCTH 4eJOBeKa M KMCTU IIMMIAaH3€; MOJEIU Topca IMPEaKOB
YeJioBeKa.

JlabopaTopHble U pPaKTHYeCKHEe PA0OTHI

1.JIaboparoprass pabGora «l3ydeHue OCOOEHHOCTEH CTPOCHMSI CKeJleTa YeJIOBeKa, CBS3aHHBIX
C MIPSIMOXOKJIEHUEM.

2.IIpaktuueckas padota «M3ydeHne 3KOJI0rMYECKUX aJJalTaluil YeJIOBeKay.

Tema 6. Dxonoruss — Hayka O B3aMMOOTHOLICHHMSIX OPraHM3MOB M HAIOPIaHM3MEHHBIX CHCTEM
¢ oKkpyxamouieii cpenoi (3 1)

3apoxaeHue 1 pa3BUTHE 3Konoruu B Tpyaax A. I'ymGonbara, K. @. Pynse, H. A. CeBeprosa, 3. I'ekkens,
A. Tencnu, B. H. Cykauésa. Pa3nensl u 3anaun akoaoruu. CBs3b KOJIOTMH C JPYTUMH HayKaMHU.

Mertoabl skosnorud. Ilonesbie HaOmoneHUS. DKCIEPUMEHTHI B 9KOJOTUHU: HPUPOAHBIE U Ja0OpaTOpHBIE.
MonenpoBaHue B OKOJIOTMM. MOHHMTOPHHI  OKpYXKAlOUIEW  Cpeapl:  JIOKaJIbHBIA, PETHOHAIBHBIN
U TII00aThHBIN.

3HaueHUE HKOJIOTMUECKUX 3HAHMUU JUIsl 4EJOBEKa. OJKOJOTMYECKOE€ MHPOBO33PEHHME KaK OCHOBAa CBS3EH
4eyoBedecTBa ¢ npuponoil. dopmupoBaHHE 3KOJOTMYECKOHW KYJIBTYPBI U SKOJIOIMYECKOH I'PaMOTHOCTH
HaCEJICHUS.

JdemMoHcTpanuu

Hoprpeter: A. I'ymGonbar, K. ®@. Pynwe, H. A. CeBeprios, O. I'ekkens, A. Tencnu, B. H. Cykaués.



Tabmunpl u cxempl: «Pasznmensr sxosnorun», «Meroasl skojgorum», «CxeMa MOHHUTOPHHTA OKpPYXKaromen
CpeIbI».

JlaGopaTopHble U IpaKTHYecKne padoThl

Jlaboparopnas pabota «M3yyeHne METo10B SKOJIOTUYECKUX UCCIIEIOBAHUII.

Tema 7. Opranu3msl u cpeaa ooutanus (114)

Dkosoruueckre (HakTopbl M 3aKOHOMEPHOCTH uxX neicTBus. Kitaccupukanus sKoIOTHYECKUX (HaKTOPOB:
abuornyeckune, OWMOTHYECKHE, aHTpoOMOreHHele. OOIME 3aKOHOMEPHOCTH JACUCTBHUS HKOJIOTHYECKUX
¢dakropoB. IlpaBuno wmmaumyma (K. [npenrens, K. Jlubux). TomepaHTHOCTh. DBPUOUMOHTHEIC
Y CTEHOOMOHTHBIE OPTaHU3MBI.

Ab6unornueckue ¢axtopbl. CBET Kak 3KoJormueckuil Qaxrop. JleWcTBHE pa3HBIX YYaCTKOB COJHEYHOTO
CIEKTpPa Ha OpraHu3Mbl. OKOJOIMYECKHE TPYINIbl PACTEHMHM M )KUBOTHBIX IIO OTHOLUEHHUIO K CBETY.
CurnanpHas poib cBeTa. PoTONEPUOAU3M.

Temmneparypa kak skojoruueckuii gaxtop. JelicTBue temmepaTypbl Ha opraHu3mbl. [loiikmiorepmHble
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocts kak skosornueckuid (axrop. IIpucrnocobnenust pacTeHuid K MOJIEPKaHUI0 BOJAHOTO OajaHca.
Knaccudukanus pacteHnid Mo OTHOIICHUIO K Boje. lIpucmocoGieHust )KUBOTHBIX K M3MEHEHHIO BOJHOTO
pexuMa.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HAa36MHO-BO3YIIHAs, MOYBEHHAs, TNIyOMHHAs MOAMOYBEHHAs,
BHyTpUOpranu3MeHHasi. @U3nKo-XUMHUYECKHE OCOOEHHOCTU cpell oOuTaHus opraHu3MoB. [IpucnocoOnenus
OpPraHM3MOB K JKU3HH B Pa3HBIX Cpefax.

buonornueckue purmbl. BHemHue u BHyTpeHHUE puTMBL.  CyTOYHBIE U TOAMYHBIE  PUTMBL
[Tpucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUHN KU3HU.

XKuznennslie hopmbl opranuzMoB. [lonsaTue o xu3HenHoit popme. JKuzneHHsie GopMbl pacTEHUI: IEpeBbs,
KyCTapHUKH, KYCTapHMYKHU, MHOTOJICTHUE TPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX:
THAPOOMOHTHI, TEOOMOHTHI, a3p0OHOHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue dakropsl. Buasl OMOTHYECKHX B3aUMOJAEHCTBUN: KOHKYPEHIIHS, XHUIIHUYECTBO, CUMOMO3
u ero popmsl. [Tapazutusm, Koomnepanus, MyTyalu3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aummopneiictBust (Tonuueckue, (opuueckue, (adpuueckue). 3HaUYEHUE OMOTUYECKUX
B3aMMOJICHCTBUI /I CYIECTBOBaHMS OPraHM3MOB B cpefe oOuTaHus. [IpuHIUI KOHKYpPEHTHOTO
UCKITIOUYEHHUSI.

JdemMoHcTpauuu
Tabauie! ¥ cxeMel: «9Kosoruyeckue pakTopb, «CBETOBON CIIEKTP», « IKOJIOTMUECKHUE MPYIIIbl AKUBOTHBIX
[0  OTHOLIEHUIO K CBETY»,  «TemjgoKpoBHBIE  KUBOTHbBIE»,  «XOJOJHOKPOBHBIE  KHBOTHBIEY,

«DU3HONOrMYecKHe alalTalul KUBOTHBIX», «Cpeaibl 0OMTaHUs OPraHu3MOBy», «bHoIornYeckrue puTMbI»,
«OKusnennsle Gopmbl pacTeHUi», «Knu3HeHHble (HOPMBI KUBOTHBIX», «DKOCHCTEMA IIUPOKOIMCTBEHHOIO
meca», «JKkocucTemMa XBOWHOro Jecay, «llemu mwuranusy, «XumH4dectBoy, «llapazutuzmy,
«Konkypennus», «Cumouos», « KommeHcanuzmy».

Ob6opysoBaHue: repOapuu  pacTeHUMH U KMBOTHBIX, MPHUCIOCOOJIEHHBIX K BIUSHHUIO  Pa3IMYHBIX
HKOJIOTUYECKUX (DaKTOpOB; repOapuul CBETONIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX PpaCTEHUM;
CBETOJIIOOMBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE pACTEHHUs; TepOapuu | KOJUIEKLUU
TEIUIONIIOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMUMBBIX PACTEHUH; Uydena MTUI] U 3Bepei; repdapun pacTeHHH,
OTHOCALIMXCS K TUrpoduram, kcepopuram, Me30puTaM; KOMHATHBIE PACTEHUS JAHHBIX TPYIIT; KOJJICKIIUH
KMBOTHBIX, OOMTAIOUINX B PasHBIX CpeAax; repOapu M KOJUIEKIIMH PACTEHUH W )KMBOTHBIX, 00JIa/IaI0IINX
yepTaMd MPUCHOCOOTIEHHOCTH K CE-30HHBIM HM3MEHEHUSM YCIOBUIM JKU3HHU; TepOapuu | KOJUIEKLUHU
pacTeHuil ¥ )KUBOTHBIX PA3UYHBIX KU3HEHHBIX (DOPM; KOJJIEKIIUH )KUBOTHBIX, YYaCTBYIOIIUX B PA3JIMYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopHble U IPaKTHYeCKHe PadoThl

1. JlaGopatopHas paboTa «BpIsiBIeHHE TPUCIIOCOOICHUN OPTaHU3MOB K BIUSHHUIO CBETaY.
2. JlaboparopHas paboTa «BplsiBieHHne MpUCcOcOOIeHUM OpraHU3MOB K BIUSHUIO TEMIIEPATYPhI».
3. JlaboparopHas paboTa « AHaTOMHUYECKHE OCOOEHHOCTH PAaCTEHUN U3 Pa3HBbIX MECT OOUTAHUS.

Tema 8. Ixosi0orusi BUAOB ¥ nomyassuui (9 1)



DKOJIOTHYECKHE XapaKTepucTUKku momymsiiuuu. [lomynsmuss kak  Ouonormdeckas cucrema. Poib
HEOAHOPOJHOCTH Cpenbl, (PU3MUecKux OaphbepoB W OCOOEHHOCTEH OHWOJIOTMHU BHUIIOB B (POPMHUPOBAHUHU
MIPOCTPAHCTBEHHOW CTPYKTYpbl NOMyIsiuil. OCHOBHBIE MTOKA3aTENH MOMYJISALUN: YACIEHHOCTD, IUNIOTHOCTD,
BO3pACTHAs U MOJO0Bask CTPYKTYpa, pOKAAEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIUSL.
DkoJiornyeckas CTpykrypa nomnyiasuuu. OIeHKa YUCIEHHOCTH MOonyJisauuu. /lMHaMuKa MNOmyJsiquu U eé
perynsuus. buornueckuili moreHunan nomyiasiuuu. MojenupoBanue IMHaMUKU nomyisiuuu. Kpusble pocrta
YUCIIEHHOCTU Tomyysiind. KpuBble BbDKMBAaHUA. Perynsiiusi 4UCIEHHOCTH TOIMYJISIIUNA: POJb (PaKTOpOB,
3aBUCALIUX U HE 3a-BUCALIUX OT MJIOTHOCTU. DKOJOTUYECKHUE CTpaTeruu BUIOB (r- u K-cTparerun).
[Tonsatne 06 sKonormueckoi Hume Buaa. Mecrooburanue. MHOroMepHass MOJENb 3KOJIOTMYECKONW HUIIH
JIx. WM. XarunHcona. Pazmepsl akostorndeckoi Humu. [loTeHnuanbHas u peain30BaHHas HULIY.

Bun xak cucrema mnomynsuuil. Apeanbl BUIOB. Buabl U MX JKU3HEHHBIE CTpPATETHU. DKOJIOTMYECKHUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIIUil )KUBOTHBIX. Brosiornueckue MHBa3UM 4y KEPOIHBIX BUJIOB.
JdeMoHcTpanuu

Ioprper: Ix. . XaTynHCOH.

Tabauibl U cXeMBl: «JKOJOTMUECKHE XapaKTEPUCTHKU momyssinuny, «lIpocTpancTBeHHass cTpyKTypa
nonyiuauuny, «Bo3pacTHple nupamuabl nonyinanuny, «CKOPOCTh 3aceleHus MOBEPXHOCTH 3eMIIU
pa3IM4YHBIMU OpranuzMamm», «Moguenb skosnornyecko Humm JIx. M. XaTuunconay.

Oo6opyaoBanue: repOapuu pacTeHUN; KOJUIEKIIUU KUBOTHBIX.

JlaGopaTopHble H NpaKTHYecKNe padoThl

Jlaboparopnas padota «I[IpucnocoOnenust ceMsiH pacTeHU K pacceIeHHUIOY.

Tema 9. Jkos0rust cooduecTB. IK0J0rHIecKue cucremsbl (12 4)

CooOmiectBa oprann3MoB. buoiieHos u ero crpykrypa. CBs3u MKy OpraHu3MaMu B OMOIIEHO3€.
Dkocuctema kak oTkpbITas cucreMa (A. Jx. Tencnu). @yHKuMOHANIBHBIE OJOKH OPraHU3MOB B SKOCHCTEME:
MIPOJYLIEHTHI, KOHCYMEHTHI, pelylieHThl. Tpoduueckue ypoBHH. Tpoduueckue nenu u cetu. AGUOTHYECKUE
65oku 3xocucteM. [1ouBbI U MBI B 3KOcHcTeMax. KpyroBopoT BeliecTB M MOTOK YHEPTHH B SKOCUCTEME.
OcHoBHbIE MOKa3aTeNn IKOCUCTeMbI. brioMacca 1 mpoayKius. DKOJOTHYECKHE MUPaMHUIbI YHUCENl, OMOMACCHI

Y DHEPTUH.
Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu. HanpapiieHHbIE 3aKOHOMEPHBIE
CMEHBl  COOONIECTB —  CyKIecCMU. [lepBUYHBIE ¥ BTOPUYHBIE  CYKIIECCUM W UX  MPUYUHBIL

AHTpONIOTeHHBIC BO3ICHCTBHsI Ha cykieccuu. KimMakcHoe cooOmiectBo. bropa3zHooOpasue U mosiHoTa
KPYTOBOPOTA BEIIIECTB — OCHOBA YCTOHYHUBOCTH COOOIIECTB.

[TpupoaHbIe SKOCUCTEMBI. DKocucmembl 03Ep U pek. IKocucmemvl Mopell U OKeanos. IKocucmemvl myHop,
Jlecos, cmeneti, nyCcmviHb.

AHTPONIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMA. ATpOICHO3. Pa3nuums MexXAy aHTPONOreHHBIMH
U IPUPOJHBIMU KOCHCTEMaMH.

VYpOoskocucrembl.  OCHOBHblE ~ KOMIOHEHTHI  ypOoskocucteM. [opoiackas — ¢uiopa  u ¢ayHa.
CunHaHTpomuM3alMs TOPOACKOH QayHbl. buomormueckoe U XO3SIMICTBEHHOE 3HAYEHHUE arpodKOCHCTEM
1 ypOO3KOCHCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS OCHOBHBIX B3aWMOJCUCTBHI OpPraHM3MOB B dKOCHCTeMaX. Poib
KACKaoHo2o 3¢hghekma u 8U008-30Uhuxamopos (Kiouesvix 6ud0s8) 8 YHKYUOHUPOBAHUU IKOCUCHEM.
[TepeHOC SHEPTUU U BEIIECTB MEX/Y CMEKHBIMUA SKOCUCTEMAaMH. Y CTOHYMBOCTh OPTraHU3MOB, TIOMYJISALUA 1
HKOCHUCTEM B YCIOBUIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3/ICHCTBUIA.

Mexanusmbl  6030elicmeust  3a2psA3HEHULl  PA3HLIX MUNOE HA  CYOOPSAHUSMEHHOM, OpPeAHU3MEHHOM,

NONYIAYUOHHOM u 9KOCUCIEMHOM — YPOGHSX, OCHOBbl 9KO0JI02UUECKO20 HOPMUPOBAHUSL
aHmpono2eHHo20 6030eticmaus. MeTo0JI0THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.
JdemMoHcTpanuu

Hoptper: A. JIx. Tencnu.

Tabauner u cxempl: «CTpyKkTypa OHOILEHO3a», «DKOCHCTEMa HIMPOKOJIIMCTBEHHOTO Jiecay, «DKOCHCTeMa
XBOWHOTO Jieca», «DyHKIMOHAIBHBIE TPYMIBI OPraHU3MOB B 3KOcHcTeMe», «KpyroBopoT BemiecTs
B OKocucTeMe», «llemm mmraHuWs (macTOWIMHAs, AETpHUTHAS)», «DKOJOTHMUYECKas WHpaMHIa YHCE»,



«OKosornyeckas nupamuga 6uomaccel», «KoJoruyeckas nupamuaa s3Heprun», «ObpazoBanue 00y0Tay,
«IlepBuuHas cykueccus», «BoccTaHoBIeHHE Jieca MOCIE MOXKapa», «IKOCUCTEMA 03€pay», «ATpPOILECHO3Y,
«KpyroBopot BeliecTB U MOTOK SHEPTUH B arporeHose», «IIpumeps! ypbo-skocuctemy.

OO6opyioBanue: repOapuud pacTeHUM;  KOJUIGKIIMM HAaCcEeKOMBIX; uydeja MTHULl U 3Bepeil; repOapuu
KyJbTYPHBIX U JUKOPACTYIIUX PACTCHUIL; aKBApUYyM KaK MOJIE€Tb SKOCUCTEMBI.

JlaGopaTopHble U MIpaKTHYecKne padoThl

1. Ipaxtuueckas padora «M3ydeHue u onrcanue ypooIKOCHCTEMBD.

2. JlabopatopHas paborta «M3ydeHue pasHOOOpa3us MEIKHX IMOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX
9KOCUCTEMAX).

3. DKcKypcusi « DKCKypcHs B THIIMYHBINA OnoreoneHos3 (B AyOpaBy, Oepe3HsK, eNbHUK, HA CyXO0IbHBIN HITH
MMOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

4. Dxckypeus « DKCKYpCHs B arpOdKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — riodanbHas 3xkocucrema (6 1)

buocdepa — obmerianerapHas 00ojg04yka 3eMiIH, TAe CYIIECTBYEeT MM CYIIECTBOBANA >KU3Hb. PazBurue
npencrasieHuii o ouochepe B Tpynax . 3iocca. Yuenume B. WM. Bepnanckoro o 6mo-cdepe. Obmactu
o6uocdeps u e€ coctas. JKnuBoe BemiecTBo OMochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyIiecTBoBaHusl Ouochepsl. OcobeHHOCTH Ouocdepbl Kak TI00anbHOW 3IKOCHCTEMBI.
Jlunamuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BeliecTB U OMOreOXMMHUECKHUE IUKIBI (Yriieposa,
azota). PutMu4yHOCTH sIBICHUI B OHocdepe.

3onanbHOCTh Ouocdepsl. [lonarue o 6uome. OcHOBHBIE OMOMBI CYIIN: TYH/pPa, XBOIHBIE Jieca, CMEIIaHHbIE
U IIMPOKOJIUCTBEHHBIC Jieca, CTENH, CAaBaHHbBI, IYCTBIHM, TPOMHYECKHUE Jieca, BBICOKOTOpbs. Kiumar,
PaCTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa u QyHKIHUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOT0 MOTeHIHaNa U OuochepHbIX PyHKINH.
JdeMoncTpanun

Lloptpetel: B. W. Bepuanckuii, 3. 3tocc.

Tabauier u cxempl: «l'eocdepsr 3emumy», «KpyroBopor aszora B mpuponae», «Kpyroopor yriepona
B mipupoae», «KpyroBopot kuciopona B mpupoje», «KpyroBopor Boabl B npupoze», «OCHOBHbIE OHOMBI
cymmny, «Knumatudeckue nosica 3emnn», « Tyaapay, «Tairay, «CMmemannbiii jgecy, «l1lupokonucTBeHHBIN
necy, «Crenby, «CaBanHay, «Ilyctoinsay, « Tponudeckuit gecy.

OO0opyoBanue: repoapun pacTeHU pa3HbIX OMOMOB; KOJUICKIIUU KUBOTHBIX.

Tema 11. YesioBek u okpyzkarmas cpeaa (6 4)

DKoJorM4ecKre KpU3uChl U UX NpuyuHbl. Bo3neiicTBue yenoBeka Ha O6uocdepy. 3arpsi3HeHUuEe BO3TYLIHON
cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJIHOUM cpenbl. OXpaHa BOJHBIX pecypcoB. PaspylieHue moyssl.
OxpaHa MoYBeHHBIX pecypcoB. MI3MeHeHne kiumara.

AHTpOIOreHHOE BO3/EHCTBUE Ha PAaCTUTEIbHBIA U KUBOTHBIM MHUp. OXpaHa pacTUTEIBLHOTO U KHUBOTHOTO
Mupa. OCHOBHBIE NPUHLUMIBI OXpaHbl Npupoisl. KpacHsle kHuru. Ocobo oxpaHsieMble HPUPOJHBIE
tepputopun (OOIIT). Borannyeckue cajpl ¥ 300JI0THYECKUE TAPKH.

OCHOBHBIE =~ NPUHLUIBl  yYCTOMYMBOTO  pa3BUTHS ~ 4elOBeYeCTBA M Npupoabl.  PanmonanmbHOE
IPUPOJIOTIONB30BAHUE U COXPAHEHHE OMOJIOTMYECKOro pazHooOpaszus 3emiu. OOmue 3aKOHOMEPHOCTH
r00ANBHBIX  JKOJIOTUYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO KpH3UCAa U €ro BEpOsSTHBIE
MIOCJIEAICTBHS.

Pa3zButue METO0B MOHUTOPUHTA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX MpoleccoB. CucmemHbvle UCCIe008aHUSA
nepexooa K pecypco-cbepezaioujeli u KOHKYpeHmMocnocobHou snepeemuxe. buojornueckoe pazHoobpasue
u Ouopecypcbl. Hayuonanvuvie ungopmayuontsie cucmemyl, obecnevusaoujue 00CmMyn K ungopmayuu no
COCMOAHUIO OMOENbHBIX U008 U IKocucmem. OCHOBbL IKOpeabUIUMAYUU IKOCUCIEM U CNOC0O08 OOPbObL
¢ buonogpesicoenuamu. PekoncmpyKyusi MOPCKUX U HA3EMHBIX IKOCUCTHEM.

JdemMoHcTpanuu

Tabnuiel ¥ cxembl: «3arpsizHeHHE aTMocdepbl», «3arpszHeHue Tuapocheps», «3arps3HEHUE IMOYBBDY,
«ITapHukoBsIit 3¢ ek, «Ocodo oxpaHseMble IPUPOAHBIE TEPPUTOPUMNY», «MoIenH yIpaBasieMoro MUpay.
O6opyroBanue: Gororpapuu oxpaHseMbIX pacTeHUi U KUBOTHbIX KpacHoil kuuru P®, KpacHoil kHuru
pervoxa.



IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMAA
YUYEBHOI'O IPEIMETA «bBUOJIOI' US1»
Cornacio ®I'OC COO, ycraHaBiuBarOTCs TPeOOBaHUS K pe3ysbTaTaM OCBOEHHUS O0YyYaroIMMUCS MPOrpaMM CpeAHEro oliiero oOpa3oBaHus: JIUYHOCTHBIE,
METaNpPEIMETHBIE U IPEAMETHBIE.
JIn4yHOCTHBIE pe3yJIbTAThI
B cTpykType JMUHOCTHBIX PE3y/lbTaTOB OCBOEHHUs NpeamMeTa «buonorus» BbIIEIEHB! CIEIyIOIINE COCTABISIIOIUE: 0Co3HAaHUe 00y4aloUMMUCI POCCUICKON
IPaXJaHCKOH HICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIPENCIICHUIO; Haiuyue momusayuu K OOy4eHUIO OHOJIOTHH;
yenenanpasienHoe paseumue BHYTPEHHUX YOSKICHUH JMYHOCTH HA OCHOBE KIIIOUEBBIX HEHHOCTEW M MUCTOPUYECKHX TPATULMHA Pa3BUTUS OHMOJIOTHYECKOTO
3HAHUS; 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOACTBOBATHCS B CBOCH JESATEIHHOCTH IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAaMH, MPUCYLIMMU
crcTeMe OMOJIOTHYECKOro 00pa30BaHus; HalUYUe NPABOCO3HAHUSA YKOJIOTHYECKON KYJIbTYPBl, CHOCOOHOCMU CTaBUTH 1T U CTPOUTH )KU3HEHHBIC TJIAHBI.
JInuHOCTHBIE pe3yNbTaThl OCBOEHHS mpenmera «bHONOTHsS» NOCTHTaloTCsl B €AMHCTBE YYEOHON W BOCIUTATENBHON JESITEIBHOCTH B COOTBETCTBHH C
TPAIUIIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMU, UCTOPUYECKHMHU M JYyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSMH, NMPHUHATHIMH B OOIIECTBE MpaBWIAMH U
HOpMaMU NOBEJIEHUS U CIIOCOOCTBYIOT IIPOLIECCAaM CaMOIIO3HAHMI, CAMOBOCIIUTAHUS U CAMOPa3BUTHUS, Pa3BUTHUS BHYTPEHHEN MTO3ULIMU JINYHOCTH, TATPUOTU3MA
Y YBOXCHHUS K 3aKOHY U MIPABOTIOPSIIKY, YEIOBEKY TPYAa U CTapIIEeMy MTOKOJCHHUIO, B3AUMHOTO YBa)KEHUS, OEPEKHOTO OTHOUICHHUS K KyJIbTYpPHOMY HAaCIEANIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, NpUpOAE U OKPYKAIOILIEH cpeie.
JInuHOCTHBIE pe3yNbTaThl OCBOCHUsI yueOHOro mpenmMera «buosorus» HOHKHBI OTpakaTb FOTOBHOCTb M CHOCOOHOCTH OOYYaroLIUXCs PYyKOBOJICTBOBATHCS
c(OPMHUPOBAHHONW BHYTpEHHEHW MO3UIMENH JUYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPHMEHTAlMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOLIUX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOro OOILECTBa, pACIIMPEHUE >KM3HEHHOIO OIbITa U ONbITa JAEATEJBHOCTH B IPOLIECCe pealu3allid OCHOBHBIX
HaIPaBJICHUN BOCIIUTATENBHOMN A€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1. I'paxaaHCKOro BOCIUTAHMSA
® c(hopMUPOBAHHOCTH IPAXKTAHCKON MO3UIIMU 00YHAIOIIErocst Kak aKTUBHOTO U OTBETCTBEHHOT'O WIEHAa POCCHIICKOTro O0IIECTBa;
® 0CO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00A3aHHOCTEH, yBa)KEHHUE 3aKOHA U MPAaBONOPSIKA;
® TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JAEATEIBHOCTU MPHU CO3AAHUU YUEOHBIX IMPOEKTOB, PEIIEHUN YUEeOHBIX U MMO3HABATENIbHbBIX 3a/a4, BBIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;
® CIIOCOOHOCTB ONpPENENATh COOCTBEHHYIO MO3UIIMIO M0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATSH €€;
® YMEHHE YYHUTHIBaTh B CBOUX JEHCTBUSAX HEOOXOJUMOCTb KOHCTPYKTMBHOTO B3aUMOJICHCTBUS JIIOJIEH C PasHbIMU YOEXKIECHUAMHU, KYJIbTYPHBIMH
LIEHHOCTSIMU U COL[UAJIbHBIM ITOJI0KEHUEM;
® TOTOBHOCTh K COTPYAHHYECTBY B IPOILIECCE COBMECTHOI'O BBIOJHEHMS Y4YeOHBIX, MO3HABATENIBHBIX M HMCCIEIOBATENbCKUX 3a/1a4, YBaXHTEIHHOIO
OTHOIIEHHS K MHEHHIO ONIMOHEHTOB MPHU 00CY>KAECHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAEPIKAHUS;
® TOTOBHOCTb K 'YMaHUTapHOW U BOJIOHTEPCKOU IEATEIbHOCTH.
2. ITaTprOTH4€eCKOr0 BOCIIUTAHUS
e CcpOpMUPOBAHHOCTbh POCCUMCKON rpaskJaHCKOM HIEHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepen PonuHoi,
TOPAOCTH 3a CBOM KpaH, cBOXO PonnHy, CBOM SA3BIK U KYJIBTYPY, IIPOIIOE U HACTOSALIEE MHOTOHALMOHAILHOTO Hapoaa Poccny;
® [[EHHOCTHOE OTHOLICHHUE K IPUPOJHOMY HACIEAMIO U NaMSATHUKAM IPUPOABL; JOCTHXKEHHUSAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYE;



CIIOCOOHOCTH OLICHUBATh BKJIAJ pOCCHﬁCKHX y‘IéHI)IX B CTaHOBJICHHUEC W Pa3BUTUC 6I/IOJ'IOFI/II/I, IMOHMMAaHUs 3HA4YeHUs OHOJIOTMH B MO3HAHWHM 3aKOHOB
pupoasbl, B JKU3HH YCJIOBECKAa U COBPCMCHHOI'O O6H.[CCTB3.;

uelHas yoe:xx1IEHHOCTh, TOTOBHOCTH K CIYXEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y.

3. I[}’XOBHO-HpaBCTBeHHOI‘O BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHHUS;

CHOCO6HOCTB OLCHUBATHb CUTYyallMIO U IPUHHUMATh OCO3HAHHBIC PCIICHUS, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,
OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOHYNBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOLLICHHE K CBOMM POAUTEIISIM, CO3JAHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO NMPUHATHS LICHHOCTEH CeMEMHOM KHU3HU B COOTBETCTBUU C
TpaguuusiMu HapooB Poccum.

4. ICTEeTHYECKOr0 BOCMIUTAHMA:

9CTETUYCCKOC OTHOCHUC K MUPY, BKIIIOYas 5CTCTUKY 6I)ITa, HAay4YHOT'O U TCXHUYCCKOI'o TBOPYECTBA, ClIOpTa, Tpyda, O6HI€CTB€HHI)IX OTHOHIGHI/If/'I;
IIOHMMaHHEC SMOLMOHAJIbHOI'O BOBI[GfICTBI/I?[ JKHBOM mpupoanl 1 eé OCHHOCTH,
TOTOBHOCTH K CaMOBBIPA’KCHHUIO B PA3HbIX BHaX UCKYCCTBA, CTPEMIICHHUC IIPOABJIATHL KaU€CTBA TBOpquKOﬁ JIMYHOCTH.

5. ®u3znueckoro BOCIUTAHUA:

IOHMMAaHHE W peaju3alus 370poBoro M Oe3omacHOro oOpas3a »KHM3HU (310pOBOE IHUTAHUE, COOJIOAEHHE TMIHMEHHYECKHX IPaBUI M HOPM,
cOalaHCHPOBaHHBIA PEXUM 3aHATUI U OTABIXA, PETyJsApHas (U3MUecKas aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOILICHHS K
COOCTBEHHOMY (PH3UUECKOMY M NICUXUYECKOMY 3/I0POBBIO;

NOHWMaHHE [IEHHOCTH NPAaBWJI MHAWBUYATBHOTO U KOJJIEKTHBHOTO 0€3011aCHOTO MOBEJICHHS B CUTYAIIHSX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIIOJIEH;
0CO3HaHME MOCIECTBUM U HETIPUITHS BPEIHBIX IPUBBIUEK (YIIOTPEeOICHNUs alIKOT0JIsl, HAPKOTUKOB, KYPEHHUS).

6. Tpy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00HE;

TOTOBHOCTh K AaKTHUBHOHU JACATCIIBHOCTH TEXHOJIOTHYCCKOH M COHH&J’IBHO?I HaIpaBJICHHOCTH, CIIOCOOHOCTE HHUIIUUPOBATh, INNIAHUPOBATH U
CaMOCTOATCIIBHO BBIIIOJIHATD TAKYTO JCATCIbHOCTD,

UHTEpeC K pasinyHbIM cdepaM npodecCHOHATBLHON JesTeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiiei mpodeccuu U peaan3oBHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha NMPOTSHKEHUU BCE JKU3HU.

7. IKO0JOrH4ecKOro BOCIIUTAHUSA:

9KOJIOTHYCCKH IICJ'ICCOO6pa3HOG OTHOIICHHUEC K MPHUPOAC KaK HCTOUYHHUKY KU3HHU Ha 3eMne, OCHOBE €¢ CYHICCTBOBAHUA,

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyIbTYpBL: MPUOOpPETEHHE OMbITa TUIAHUPOBAHHS TMOCTYNKOB M OLEHKH HX BO3MOXHBIX TMOCIEICTBUN IS
OKpY>KaloIleu Cpeibl;

OCO3HaHUeE I1100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;



CIIOCOOHOCTh HCIOJIb30BaTh MPHOOpETAeMbIe MPH H3YYCHUH OUOJOTMU 3HAHUS U yYMEHHs TPU PEHICHHUH MPOOJIeM, CBSI3aHHBIX C PAlMOHATHHBIM
MIPUPOJIOTIOIB30BaHUEM (COOJIOCHNUE TPABUIJI TOBEACHUS B NMPUPOIC, HAMPABICHHBIX Ha COXPAHEHUEC PABHOBECHS B DKOCHUCTEMAax, OXpaHy BHUJIOB,
aKocHucTeM, orochepsl);

AaKTUBHOE HENpUATHE NEHCTBHIA, MPUHOCAIIMNX Bpel OKPYKAIOLIEH MPUPOJHON cpene, yMEHHE MPOTHO3MPOBATH HEOIArONMpHUSATHBIE 3KOJIOIMYECKHE
MOCJICACTBUA NMPCANIPUHUMACMBIX I[eﬁCTBHfI U IpCaAoTBpaIllaTh UX;

HAJIMYUEC PA3BUTOIO 3KOJOTHYCCKOI'0 MBbIINIJICHHA, SKOJIOTUYCCKOU KYJbTYpPBbI, OIIbITa JACATCIbHOCTHU YKOJIOTUUECKON HaIpaBJICHHOCTHU, YMCHUA
PYKOBOJICTBOBAaThCSI UMM B MO3HABATEILHON, KOMMYHHKATHBHOW M COLMAIBHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW AEATEIHLHOCTH
9KOJIOTMIECKON HAMPABICHHOCTH.

8. lleHHOCTH HAYYHOI'O NMO3HAHHUSA:

B

c(OPMHPOBAHHOCTE MHMPOBO33PEHHsI, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH M OOILECTBEHHOM NPAaKTUKHU, OCHOBAHHOI'O HA
JMAJIore KyJlbTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B IMOJIUKYJIBTYPHOM MHUDE;

COBEpPILEHCTBOBAHUE S3bIKOBON M YUTATENBCKON KYJIbTYpPbI KaK Cpe/ICTBA B3aUMOACHCTBUS MEXAY JIFOJbMH U IIO3HAHUS MUDA;

NOHMMaHHEe CrenUu(pUKN OMOJOTHH KaK HAayKH, OCO3HAHHSA €€ posrd B (HOPMUPOBAHMH PAMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUH IEIIOCTHOTO
IpeJCTaBIeHUs 00 OKpYXKarollleM MHUpE KaK O €IUHCTBE IPUPOJbI, YEJIOBEKA M OOILIECTBA, B IMO3HAHUM HPUPOIHBIX 3aKOHOMEPHOCTEH M pEeLIeHUU
po0JIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTh B 3HAYMMOCTU OHOJOTMM JJIi COBPEMEHHOM LMBHWIM3AaLMU: OOECHEYEeHUs] HOBOI'O YPOBHS pa3BUTUS MEIMLMHBI, CO3JIaHHE
NEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX pelIaTh PEeCypcHbIE MPOOJIEMBbl Pa3BUTHS 4YEIOBEUYECTBA; MOMCKA IyTeH BBIXOJa W3 INIOOANBHBIX
HKOJIOTUYECKUX TMpobsieM M obecreyeHus MepexoAa K YCTOMYMBOMY pa3BUTHIO, PAallMOHAIBLHOMY MCIOJIb30BAaHUIO IPHPOJIHBIX PECYpPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IOJyYEeHUM OMOJIOTMYECKMX 3HAHWH B LENSIX IOBBIIIEHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAIbHON I'PAaMOTHOCTH 00yYaromuxcsi, opMupyeMoi pu U3y4yeHUH OMOJIOTHH;

NOHMMAaHUE CYLUTHOCTU METOJIOB MO3HAHUS, HCIOJIb3YyEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh IOJIydaeMble 3HAHMS JUIsl aHAIM3a U
OOBSICHEHUS SIBJICHUN OKPY>KAIOILEr0 MUPA U MPOUCXOAAIIUX B HEM M3MEHEHMH; yMEHHE JenaTh 0OOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAyUYHBIX
(haKTOB ¥ UMEIOIINXCS JIaHHBIX C LIEJIBIO MTOJIYYE€HHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HUCII0JIb30BATh OMOJIOrMUECKUE 3HAHUS JUIsl PEIIEHUs] TPOOJIEM B PEATIbHBIX )KM3HEHHBIX CUTYAILIMSIX;

OCO3HAaHHE IICHHOCTH HAy4YHOH NEATEIbHOCTH, FOTOBHOCTH OCYLIECTBIIATH INPOEKTHYK) M HCCIIEN0BATENIBCKYIO ACSITEIBHOCTh MHIAVBUAYAIbHO U B
rpymre;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUH MO OHOJOTHMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

mpolecce JOCTUKEHHUS JMYHOCTHBIX pEe3yJbTaTOB OCBOGHMSI OOYyYaIOIIUMUCS MPOTrpaMMbl CpeIHEro ooOmero o0pa3oBaHHUS Yy OO0Yy-4aroIIUXCS
COBEPIIEHCTBYETCS IMOYUOHANbHBI UHMEIEKM, TIPEOTArafoNIi COPMUPOBAHHOCTD:

CamMoco3Hanusl, BKITIOYAIOIIETO CIOCOOHOCTh NMOHWMATh CBOE AMOIMOHATBHOE COCTOSIHHE, BUIETh HANPABICHUS Pa3BUTUS COOCTBEHHON SMOIMOHAIBHON
cdepsbl, ObITh YBEPEHHBIM B ce0e;



camopezyiupoeanus, BKIIOYAIOUIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTb aJanTHPOBAThCS K
SMOILIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYMPeHHel MOmueayuu, BKIOYAIOIENH CTpeMIIeHue K JIOCTHXKEHUIO LEIH U YCIleXy, ONTUMU3M, HHULIUATUBHOCTb, YMEHHE J1eHCTBOBaTh, UCXOMS U3 CBOMX
BO3MOKHOCTEH;
amMnamuy, BKIIIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh €0 MPU OCYIIECTBICHUU KOMMYHHKAIIMH, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;
COYUANBHBIX HABLIKOG, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTUMHU JTIOABMHE, 3400 THUTHCS, IPOSIBIISATH MHTEPEC U pa3periaTh KOHQIUKTHL.
MertanpeaMeTHbie pe3yJibTAThI
MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS y4deOHOro mpenmera «buonorus» exmouarom: 3HAYUMBIC s (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAFOIIUXCS
MEXIUCIUTUTMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIONIUE IETIOCTHOCTh HAyYHOH KapTUHBI MUpa U CHEIU(PUKY METOJO0B MO3HAHUS,
WCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax (BEIIECTBO, dHEPTHs, SBICHUE, MPOIECC, CUCTEMAa, HAYYHBIH (aKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, WCCIEAOBaHUE, HAOIIOJACHWE, W3MEPCHHE, JKCIEPUMEHT W Jp.); YHUBEpPCAJIbHbIC y4eOHBIC ACHCTBHs (ITO3HABATCIbHBIC, KOMMYHHKATHBHEIC,
peryisTuBHBIC), oOecrieunBaromue GopmMupoBaHue GyHKIIMOHATHLHOW IPAMOTHOCTH M COITMATBHONH KOMITETEHITUH 00YYaIONUXCs; CIIOCOOHOCTh 00yYaroNIXCs
WCIIOJIb30BaTh OCBOCHHBIC MEXIHCIHUILIMHAPHBIC, MUPOBO33PECHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBIC NCHCTBUS B TO3HABATCILHON WM COIMAIBHOU
MIPAKTHKE.
MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPAMMbI CPETHETO OOIIET0 00pa30BaHuUs JOKHBI OTPAKATh:
OBnaznenue yHUBEpPCAIbHBIMHU Y4eOHBIMH T03HABATEIHHBIMU JCHCTBUSIMHU:
1) 6azoswvie nocuueckue oeticmeust.
® CaMOCTOSATENHHO (POPMYIHPOBATH U AKTYaIH3UPOBATH MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
® JCIOJB30BaTh NMPU OCBOCHHWH 3HAHWUH MPUEMBI JIOTHUECKOTO MBINUICHUS (aHAIHM3a, CHHTE3a, CPaBHEHUS, KIIAaCCU(PUKANN, 0000IICHUS), paCKPHIBATh
CMBICI OMOJIOTUYECKUX MOHATUH (BBLACIATH UX XapaKTepHbIe MPU3HAKHU, YCTAaHABIUBATH CBSI3U C IPYTHUMH MOHATHSIMH);
® OMpEeAensaTh eNu ASSITeNTbHOCTH, 3a7aBasl MapaMeTPhbl U KPUTEPUH UX TOCTHIKEHUS, COOTHOCUTH PE3YJIbTAThI NESTEIbHOCTH C MTOCTABIEHHBIMHU LIETSIMU;
® JCMOJB30BaTh OMONIOTHMYECKUE TOHATUS U 00bsACHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOJIBI;
® CTPOWTH JIOTHYECKHE PACCYKACHHS (MHIYKTUBHBIC, JCTyKTUBHBIC, TI0 AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PacCMaTPHUBACMBIX
SIBIICHUSAX, (OPMYTUPOBATH BHIBOJIBI U 3aKIIFOUEHUS;
® TPUMEHATH CXEMHO-MOJENbHbIE CPECTBA [Tl MIPEICTABICHHSI CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4YaeMbIX OMOJOTHYECKHX O0BEKTaX, a TAKKe
MIPOTUBOPEUUI pa3HOTO PO/Ia, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX HCTOUYHUKAX;
e pa3pabaThIBaTh IUIAH PEIICHUS TPOOIEMBI ¢ YUETOM aHAIN3a UMEIOIIUXCS MaTePHAIBHBIX U HEMATePUATBHBIX PECYPCOB;
® BHOCHTH KOPPEKTHBHI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIFTATOR IIEIISIM, OIICHUBATh PUCKH ITOCIICICTBUIN JACSITEILHOCTH;
® KOOPAMHHUPOBATH U BHIMOIHATH pa0OTy B YCIOBUSAX PEATbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS,
e pa3BUBATh KPEATHBHOE MBINUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM;
2) baszosvie ucciedosamenbekue 0eucmaus.
® RBJIAJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIIBCKOW M TPOSKTHOMW JESITeTbHOCTH, HAaBBIKAMHU pa3pelleHus Mpo0jIeM; CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHHI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3TUYHBIX METOJIOB TIO3HAHHS,



UCIIOJIb30BaTh Pa3IMuYHbIe BBl JESITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMA, €r0 MHTEPIpEeTaluy, NMPeoOpa30BaHUIO U MPUMEHEHHUIO B Y4EeOHBIX
CUTYyallUsiX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTH HAYYHBIH THUI MBIIUICHUS, BIQJAETh HAYYHON TEPMUHOJIOTHEN, KITFOUEBBIMU TOHATHIMU U METOJIaMH;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATEIILHOCTH M )KU3HECHHBIX CHUTYaIHAX;

BBIABIIATH IPUYUHHO-CIIEACTBEHHBIC CBA3U U aKTyaJU3MpPOBATh 3a/1ady, BbIABUIATh TUIIOTE3Y €€ PELICHHs, HAXOAUTh apryMEHTBI I JOKa3aTelbCTBa
CBOUX YTBEpXKACHUH, 3a7aBaTh lIapaMEeTPbl U KPUTEPUH PEILECHNUS;

AQHAJIM3UPOBATh IIOJIyYCHHBIE B XOJ€ PELICHUS 3a/1a4d PE3yJIbTAaThl, KpUTUYECKU OLICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHHBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATH LI€JICHAIIPABICHHBII MOMCK IIEPEHOCA CPECTB U CIIOCOO0B ACHCTBUS B IPO(ECCHOHAIBHYIO CpeLy;

YMETb NIEPEHOCUTD 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTei;

BBIJIBUT'aTh HOBBIE UJEH, Ipe/IaraTb OpUrHMHAIbHbIE IOJIX0AbI U PELICHUS; CTABUTh IPOOJIEMbI U 337a4Hl, JIOITyCKAIOIUE aJbTePHATUBHBIE PEIICHNU S,

3) oeticmesusi no pabome ¢ ungpopmayueii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MHPOPMALUHU (TEKCTEe Y4eOHOrO MOCOOHs, HAyYHO-TIONYJISIPHON JINTepaType, OMOJIOTHUECKUX CIIOBApSX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(OPMAIIMIO PA3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS, KDUTHUUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHSTH PA3JIUYHBIE METOMABI MPH MOUCKEe M 0TOOpe OMoJorHmuecKoi MHPOpPMAnU, HEOOXOAUMOW Il BBITOTHEHUS
yueOHBIX 3a/1a4;

nproOpeTaTh OMNBIT HCHOJIb30BaHHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH, COBEPLIEHCTBOBATH KYJIBTYpY AKTHUBHOI'O HCIIOJIb30BaHMS
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaIbHYIO (OpMY IPEACTaBICHUS ONOIOTHYECKON MHPopMauu (cXeMbl, rpa@uKu, JUarpaMmbl, TaOJIUIbI, PUCYHKH H
ap.);

UCIIOJIb30BaTh HAy4YHbIN $3bIK B KauecTBE CpeAcTBa Npu pabore ¢ Ouosiornyeckoil uHpopManueil: NPUMEHSITh XUMHYECKue, (U3nMueckue Hu
MaTeMaTHYeCKue 3HaKH U CUMBOJIBI, (pOpMyIibl, aOOpeBUaTypy, HOMEHKIIATYpPy, UCIOIb30BaTh U NPe0OPa30BhIBATH 3HAKOBO-CUMBOJIMUYECKUE CPECTBA
HarJIsJHOCTH;

BJIAJICTh HAaBBIKAMU PACMO3HABAHUS U 3aIUTHl HH(OpMAIK, HHPOPMALIMOHHOM 6€30MacHOCTH JTMYHOCTH.

OsBlajieHre YHUBEPCATBHBIMA KOMMYHUKATHBHBIMH J€HCTBHSIMHU:
1) obwenue:

OCYILIECTBIISATh KOMMYHHKAIIUU BO BCeX cdepax KU3HU; aKTUBHO Y4acTBOBAThH B JMAJIOTE WJIM JUCKYCCUU IO CYIIECTBY 00CYKIaeMoi TeMbl (YyMeHHUe
3a/1aBaTh BOIIPOCHI, BBICKA3bIBAaTh CYXKIEHUS OTHOCUTENIBHO BBINOJHEHUS MpeiaraéMon 3aJadd, YYUTHIBATh MHTEPECHl U COINIACOBAHHOCTH MO3ULIAN
JIPYTUX YYACTHUKOB JIMAJIOTa UJIH IUCKYCCHUH);

pacrno3HaBaTh HeBepOaJlbHbIE CpeICcTBAa OOLICHUS], TOHUMATh 3HAYEHUE COLUATIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS] KOH(PIMKTHBIX CUTYaLlUil;
YMETh CMATYaTh KOH(IUKTHI U BECTH IIEPETOBOPHI;



BIIZIETh PA3JIMYHBIMU CHOCOOAMU OOLICHUS W B3aMMOJICHCTBUS;, MOHMMATh HAMEPEHUS OPYTUX JIOAEH, MPOSBIATH yBAXHUTEIHFHOE OTHOIICHHE K
cobeceIHUKY U B KOPpeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHHUS;
pa3BépHyT0 1 JIOTUMYHO HU3J1araTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHHUEM A3BIKOBLIX CPCACTB,

2) coemecmHas 0esimebHOCb.

MOHMMATh W HCIOJNB30BATh MPEHMYIIECTBA KOMAaHAHOW M WMHIUBUAYalbHOW pPAaOOTHI MPHU PEHICHHH OHOJOTHYECKOW MpoOJIeMbl, 00OCHOBHIBATH
HE00XO0IUMOCTb MMPUMEHEHHUS IPYIIOBBIX (HOPM B3aUMOJICHCTBUS IPU pelIeHU y4eOHOil 3a1auu;

BbIOMpATh TEMAaTUKY U METO/bl COBMECTHBIX ACHCTBUI ¢ yUETOM OOLIUX UHTEPECOB M BO3MOXKHOCTEH KaXKIOr0 WieHa KOJIJIEKTUBA;

MPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPAWHHUPOBATH JEUCTBUS IO €€ JOCTUIKEHHIO: COCTABIATH IUIAH JEHCTBUMH,
pactpeeNaTh PO ¢ yI6TOM MHCHUN yYaCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHON paOOTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIa/a U KaXKI0T0 YYaCTHHKA KOMAaH/ bl B OOIIMI PE3yJIbTAT M0 pa3paboTaHHBIM KPUTEPHSIM;

IpeajiaraTh HOBBIE POEKTHI, OLIEHUBATh UJIEH C MO3ULIMU HOBU3HBI, OPUTHHAIILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIIUSX, POSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBnajzieHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU JIEHCTBUSIMHU:
1) camoopeanuszayus:

UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISIBJICHUS POOJIEM U UX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLIUAX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUH LI€JIEBbI€ U CMbBICIIOBBIE YCTAHOBKM B CBOUX JACHUCTBHUAX M IMOCTYIKAX O OTHOIIEHHUIO K )KMBOM MPUPOJIE,
CBOEMY 37I0POBBIO U 37J0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITENIFHO OCYIIECTBIISTh TO3HABATENBHYIO JIEATEBHOCTh, BBIABIATH NPOOJIEMBI, CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3a/a4d B
00pa30BaTeNbHON 1eATENbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PELIEHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmUpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IMIMPOKOW 3pYIUIUMU B Pa3HbIX O0JIACTAX 3HAHUM, MOCTOSHHO IOBBIIIATh CBOM 00pa30BaTENIbHBIN U
KyJIbTYPHBII YPOBEHB;

2) camoKoOHmMpob.

JIaBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISIM;

BJIAJICTh HABBIKAMH IIO3HABATENIbHON peduIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI M MBICIUTENBHBIX MPOIIECCOB, X PE3yJIbTATOB U OCHOBAHUM;
MCIOJIb30BaTh MPUEMBI peIeKCUH 71l OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

3) npunsmue cebst u Opyeux:



® TpUHUMATH ceOs, MOHUMas CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

® [IPUHUMATh MOTHUBBI U apTyMEHTHI JPYTUX MPU aHATU3E PE3YIbTATOB JIEITEIbHOCTH;

e [pU3HABaTh CBOE MPABO U MPABO JIPYIUX HA OLIMOKHU;

® pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOrO YEIOBEKa.
IIpeameTHbIE pe3ybTATHI
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS CoJepKaHusl yueOHoro npeamera «buonorusy Ha yriyOnéHHOM ypOBHE OPHEHTHUPOBAHBI Ha oOecrieueHue mpoQuiIbHOro
00y4YeHHs CTapIIEKIacCHUKOB Ouonoruu. OHM BKIIIOYAIOT: crienu(puUecKkue JUisi OMOJIOrMH HAayYHbIE 3HAHHS, YMEHHUS U CIIOCOObI NEHCTBUI 1O OCBOCHHUIO,
MHTEpPHpETalMd | MpeoOpa3oBaHUIO0 3HAHWUN, BUABI JEATEIBHOCTH MO IOJYYEHUIO HOBBIX 3HAHMHM M MX MPUMEHEHHWIO B PAa3UYHBIX YYEOHBIX, a TaKKe
B PEANIbHBIX )KM3HEHHBIX cUTyalusax. IIpeameTHbie pe3yapTaTsl IPEACTABIEHbI 110 TOAAM U3YUYEHHUS.
10 kaace
[IpenMeTHBIE pe3yIbTaThl OCBOCHHUS yueOHOTO mpeaMeTra « BHoaorusy TomKHbI OTpaXxaTh:
1) chopMUPOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B TO3HAHUU
3aKOHOB MIPUPOJIbI U PEIIEHUU MPOOIEM palliOHATFHOTO MPUPOAOIIOIB30BAHUS; O BKIIAJE€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHY;
2) BiaJleHUE CUCTEMOW OMOJOrMUECKUX 3HAHMUM, KOTOpas BKIIOYAECT: OCHOBOMOJATAIONINE OMOIOTUYECKUE TEPMHUHBI U MOHATUS (KHU3HB, KIIETKA, OPraHU3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYJIIALNS, CAMOBOCIIPOU3BEIEHNE, HACIEICTBEHHOCTh, N3MEHUYUBOCTD, POCT U Pa3BUTHE); OMOJIOTMYECKHE TEOPUU (KJIETOYHAS
teopus T.IlIBanna, M. Illneiinena, P. BupxoBa; xpomocomHasi Teopus HacieiacTBeHHOCTH 1. Moprana); yuyenuss (H. WM. BaBumoBa — o meHtpax
MHOT000pa3usi ¥ MPOUCXOXKICHUS KYyJIbTYPHBIX pPAacTeHUi); 3aKOHBI (€AMHOOOpa3usi MOTOMKOB TMIEPBOTO MOKOJIEHUS, PACHICTJICHUS, YUCTOTHI TraMer,
HEe3aBHCUMOTO HacnefoBanus ['. MeHens; roMOJIOTHYECKUX PAZOB B HaclaeACTBeHHOM n3meHunBocTy H.M. BaBunoBa); mpuHIUIBI (KOMILIEMEHTAPHOCTH);
3) BIajeHHe OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHHS, HCIOJb3yeMbIX B OMOJOTHYECKHX MCCIEIOBAaHUSAX KHUBBIX OOBEKTOB (OMHCAHME, W3MEpEHUE,
Ha0II0IeHNE, IKCIIEPUMEHT);
4) yMeHMe BBLIEIATh CYLIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT M DYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCIIE
OaxTepuil, rpuOOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA; CTPOEHUSI OPraHOB U CUCTEM OPIaHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA; MIPOLIECCOB JKU3HENEATEIbHOCTH,
MPOTEKAIOIINX B OPraHU3Max pacTeHUMH, JKUBOTHBIX MU YEJIOBEKa; OMOJOrMYECKHX IPOIECCOB: OOMEHa BElIeCTB (MeTaboJau3M), MPEBpPALICHUS SHEPTuH,
OpO’KeHHUs, aBTOTPO(HOrO U reTepoTpo(PHOro TUIMOB MNHUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MMHTO3a, MeHo3a, TraMeToreHesa, 53MOpHOreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHS, MHANBUAYAIbHOTIO Pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMOJIEHCTBUS T€HOB, FE€TEPO3UCa; UCKYCCTBEHHOIO
otbopa;
5) yMeHHue YCTaHaBIMBATh B3aUMOCBSI3M MEXJy OpPraHOMJIAMH KJIETKH M WX (PYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEW W UX (YHKIHSIMHU; MEXKTY
OpraHaMy U CUCTEMaMU OPraHOB y pacTEHUI, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIMAMU; MEXAY CUICTEMaMU OPTaHOB U UX (PYHKIMSIMH, MEXKIy 3TallaMyd oOMeHa
BEIIECTB; 3TallaMU KJIETOYHOIO IMKJa W KU3HEHHBIX IMKJIOB OPraHM3MOB; 3TamaMd SMOPHOHAIBHOIO PAa3BUTHUS; T€HOTUIIOM M (EHOTUIIOM, (HEHOTHIIOM
1 (hakTOpaMu cpebl OOUTAHUS;
6) yMEHUE BBISBISITh OTIMYUTENBHBIE MPU3HAKH KUBBIX CHCTEM, B TOM YHUCJIC PACTEHUH, )KUBOTHBIX M YEIOBEKa,
7) yMeHUe UCHOJb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOIMYECKYI0 TEPMHUHOJIOTHUIO U CUMBOJIUKY JJISl JOKa3aTeNbCTBA POACTBA OPTraHU3MOB pPa3HBIX
CUCTEMATUYECKUX TPYMII;



8) ymeHue pemaTh OMOJOTHYECKHE 337a4H; BBISBIATh NPUYMHHO-CIEICTBEHHBIE CBSI3U MEXJY HCCIIEIYyEeMbIMH OHOJIOrMYECKUMHU MPOLIECCaMU U SIBJICHUSIMU;
JIeNIaTh BBIBOJIBI M TPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PE3YJIbTaTOB;

9) ymeHue BBITIOJHATH JIA0OPAaTOPHBIC U MTPAKTUUYECKHUE PAOO0THI, COOII0ATh MIpaBuja MpHu padoTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHHEM;

10) ymeHue BBIIBUTATh T'HIOTE3bI, MPOBEPATh UX AKCHEPUMEHTAJIBHBIMU CpEACTBAMU, (OPMYIUPYS LI€Tb HCCIENOBAaHUS, aHAIU3UPOBAThH IOJIyYeHHbBIE
PE3yJIbTATHI U JIeNIaTh BBIBOJIBL;

11) ymeHnue y4yacTBoBaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe M0 OHOJIOTHH, SKOJIOTUU U MEAUIIMHE, MPOBOIUMON Ha 0a3e MIKOJIbHBIX HAYyYHBIX OOIIECTB,
U IMyOJIMYHO MPEJICTABIATH MOIyYEHHBIC Pe3yJIbTaThl HA YYeHUYECKHX KOH(EepeHInsX;

12) ymeHHMe OLEHUBATH OSTHUYECKHUE AaCMEKThl COBPEMEHHBIX HWCCIICOBAaHUM B 00JACTH OHOJOTMHM U MEIUIMHBI (KIIOHHPOBAaHHE, HCKYCCTBEHHOE
OIJIOZIOTBOPEHHE, HAMPABIEHHOE H3MEHEHNE TeHOMA U CO3/1aHNE TPAHCTEHHBIX OPTaHU3MOB);

13) ymMeHure OCyIIecTBIATh OCO3HAHHBIN BBIOOp OymyIiei nmpodeccrnoHalbHON AeITeTbHOCTH B 00JIACTH OMOJIOTHH, METUIIUHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOI'0 XO3sIiiCTBa, MUIIEBOW IPOMBIIIJICHHOCTH; YINIyOJIATh IO3HABaTEJbHBIM HHTEpEC, HalpaBiICHHBbIH HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccur U MPoJoHKEHNE OMOJIOrHYECKOr0 00pa3oBaHMsl B YUPEKACHUAX CPETHETO MPO(HECCHOHATLHOTO U BBICIIET0 00pa30BaHMUsL.

11 xaacc

[IpenMeTHBIC pe3yIbTAaThl OCBOCHUS yIeOHOTO MpeaMeTa « BHOIorusyy TOMIKHBI OTPAXKATh:

1) chopMuUpOBaHHOCTh 3HAHWN O MECTE W POJM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI
MHpa, B IIO3HAHUU 3aKOHOB TMPHUPOABI M PEIICHHH SKOJOIMYECKHX IPOOJEM UYeJIOBEYSCTBA, a TAK)KE B PEHICHUH BOINPOCOB  PAIMOHAIBHOIO
MIPUPOJIOTIONB30BAHKS;, ¥ B (QOPMUPOBAHMH IICHHOCTHOTO OTHOIICHUS K TPUPOZE, OOILIECTBY, YEIOBEKY; O BKJIAJC POCCUHUCKUX U 3apyOeKHBIX YYEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTHH;

2) yMeHHE BIaJeTb CHUCTEMOW OMOIOTMYECKMX 3HAHUW, KOTOpas BKIIOYAET OMpEAeNeHUS M MOHMMaHWE CYIIHOCTH OCHOBOIIONATAIOUINX OMOJOTHYECKHX
TEPMHUHOB U MOHATHI (BUI, 9KOcucTeMa, Onocdepa); buonornueckue Teopuu (IBororimonHas tTeopus Y. JlapBuHa, CHHTETHUYECKAasl TEOPUS IBOIIOLINHN); YUCHUS
(A. H. CeBeprioBa — o myTsx W HampaBleHusix sBomtonnu, B. M. Bepuaackoro — o 6uo-cdepe); 3akoHbl (reHeTnueckoro paBHoBecus JIx. Xapau u B.
BaiinGepra; 3aponpimeBoro cxoactsa K. M. bapa); npaBuna (Mmuanmyma HO. JInbuxa, sxomorudeckoil mupamMuIbl JHEPTUH); TUIOTEe3k! (runore3a «mupa PHK»
VY. I'unbepta);

3) ymeHHe BiaJeTh OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHUS, HCIOJIb3YEMBIMH B OMOJOTMUYECKHUX HCCIECOBAHUIX >KUBBIX OOBEKTOB M SKOCHUCTEM
(omucanue, U3MepeHue, HaOMIIeHNE, YKCIIEPUMEHT); CIIOCO0AMU BBISBIICHHUS U OILIEHKH aHTPOIIOT€HHBIX U3MEHEHUN B IPUPO/IE;

4) yMmMeHHe BBIIEIATh CYIIECTBEHHBIE MPU3HAKHU: BHJIOB, OMOTEOIIEHO30B, SKOCHUCTEM U OMOCHEpBI; CTaOMIM3UPYIOUIETO, IBHXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; AUTOMATPUYECKOT0 W CHMIIATPUYSCKOTO BHUA000pa30BaHUS; BIUSHHUS JBIDKYIIAX CHJI DBOJIONMA Ha TEHO(MOH] TMOIYJISIHH,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOMTaHus, YepeIOBaHMS HAIPABJICHHUA YBOJIFOIIMH; KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B SKOCUCTEMAX;

5) yMeHHE yCTaHaBIMBATh B3aMMOCBS3M MEXJy MPOIECCAMH 3BOJIONWHU; IBIKYIIUMHU CUJIAMH AaHTPOIIOTCHE3a; KOMIIOHCHTAMHU Pa3JIMYHBIX SKOCHCTEM
Y TIPUCITOCOOJICHUSIMHA K HUM OPTaHH3MOB;

6) yMEHUE BBISBJIATH OTIWIUTEIHLHBIC MIPU3HAKHU KHUBBIX CHCTEM; MTPUCIIOCOOIEHHOCTh BHJIOB K Cpelie OOMTAaHUS, aOMOTHYECKHX W OMOTHYECKUX KOMIIOHEHTOB
9KOCHCTEM; B3aUMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX; AHTPOIIOTCHHBIX H3MCHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;



7) yMeHHUE HCIOJb30BaTh COOTBETCTBYIOLIUE apryMEHTbI, OMOJOTHUYECKYI0O TEPMUHOJIOTUIO U CUMBOJIMKY ISl JOKA3aTEeJNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII; B3aUMOCBSI3M OPraHU3MOB M Cpebl OOMTAHUS; €AMHCTBA YENOBEUYECKHX pPac; HEOOXOIUMOCTU COXpPaHEHHsI MHOrooOpa3us BUJOB
1 DKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MIPUPOJIbI U YEIOBEUYECTBA;

8) ymeHue pemats OMOJOTHYECKHE 33a4U; BBISBIATh NPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKJY HCCIIEyeMbIMH OHOJIOrMYECKUMHU MPOLIECCaMU U SIBICHUSIMU;
JIeN1aTh BBIBOJIBI M TPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PE3YJIbTaTOB;

9) ymMeHue BBITIOJHATH JIA0OPATOPHBIC U MIPAKTUYECKHUE PaOO0THI, COOII0ATh MTpaBuja MpHu padoTe ¢ y4eOHBIM U JIA0OPAaTOPHBIM 000PYI0BAHHEM;

10) ymeHue BBIABHraTh THIIOTE3BI, HMPOBEPATh HX SKCIEPUMEHTAIBHBIMU CpPEACTBaMH, (OPMYJIHPYs IeTb HCCIEAOBAHMS, AHAIM3MPOBATH IOIYyYEHHBIC
pe3ybTaThl U AETaTh BHIBOBI;

11) ymenue y4acTBOBaTh B y4eOHO-HCCIIEOBATENBCKON paboTe MO OMOJIOrMH, SKOJOTUH M MEIHUIIMHE, TPOBOJMMOIN Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB,
U MyOJIMYHO MPEJICTABIATH MOyYEeHHBIC PE3yJIbTaThl HA YYeHUYECKHX KOH(EepeHInsX;

12) ymeHue OLEHHBATh THIOTE3bl M TEOPUU O MPOMCXOXKIACHUHM >KU3HHU, 4YeJIOBeKa W YEJOBEYECKHX pac; O MPUYHMHAX, MOCIEACTBUAX U CIIOco0ax
MPEIOTBpAICHHS TTT00ANTBHBIX M3MEHEHUH B Ono-cdepe;

13) ymeHue OCyIIECTBISTh OCO3HaHHBIM BBIOOP Oyaymiel MnpodecCHuOHANBHOM AESITEIBHOCTH B O0JACTH OMOJIOTHH, 3KOJIOTHH, MPUPOAOIOIb30BAHUS,
MEIUIUHBI, OMOTEXHOJIOTHH, TICHXOJOTHH, BETEPHHAPHH, CEJIHCKOTO XO3SHCTBA, NHIIEBOW NPOMBINUIEHHOCTH; YIIyOJATh TO3HABAaTENbHBIA HMHTEpEC,
HANpaBJICHHBI Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH NpOodeccuu U MPOAOIDKEHHE OHOJIOrMYecKOro o0Opa3oBaHUs B YUPESKACHUSAX CPETHEro
po(hecCHOHATEHOTO M BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHE

10 kaacc

Tembl YPOKOB
U KOJIMYECTBO 4YaCOB

OcHoBHOe cogepkaHue

IInanupyembie BU/IbI
AesITeIbHOCTH 00Y4Yar0IHXCS

yueOHoit

TEMA 1. BUOJIOI'US KAK HAYKA (1 4)

1. buoaorus KaK
KOMILIEKCHAsl HAYKAa U KaK
4acThb COBPEMEHHOT0
o0mecTBa

(1)

CoBpemeHHas OMoIOrus — KOMILJIEKCHas Hayka. Kparkas ucrtopus
pa3BuTHs Ouonoruu. buosormueckue Hayku U M3y4yaeMble HMHU
poOIEMBI.

@OyHIaMEHTAJIbHBIE, IPUKIIaTHbIE
UCCIIEIOBaHMsI B OMOJIOTHH.
3HavyeHne Ouosoruu B (POPMUPOBAHHH COBPEMEHHOM E€CTECTBEHHO-
HayyHOM KkaptuHbl Mupa. [Ipodeccun, cBs3aHHbIE C OHOJIOTHEH.
3HaueHue OMOJOTMM B MPAKTUYECKOM JIEATENbHOCTH YEJIOBEKa:

" IIOUCKOBBIC HAay4YHBIC

MEIUIIMHE, CEIbCKOM XO3SIICTBE, MPOMBIIUIEHHOCTH, OXpaHe
HIPUPOJBI.

JdemMoHcTpanuu

Ioprperter: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y.
apsus,

V. TI'apsen, I'. Mennens, B. U. Bepnanckuii, U. 11. Ilanos, 1. U.
MeunukoB, H. W. BasumoB, H. B. Tumodees-Peconckuii,
Jx. Yorcon, ®@. Kpuk, /l. K. benses.

Tabaumer  u cxembl: «CBs3b OHONOTHUU € APYTUMU HayKammy,
«Cuctema GMONOTUYECKUX HAYK

PackpbiBaTh conepkaHUE TEPMUHOB U MOHSATHUNA: HAYYHOE
MHPOBO33pEHUE, HAyuyHas KapTUHA MUpPA, HAYYHBIH METOJ,
TUIIOTE3a, TEOPHUS], METO/bI HUCCIICIOBAHUSL.
XapakTepu30BaTh OMOJOTHIO KaK KOMIUICKCHYIO HayKy, €&
MECTO U POJIb CPEAU APYTUX €CTECTBEHHBIX HAYK.
OueHuBaTh BKJIAQJ OTEYECTBEHHBIX YUYEHBIX B pPa3BUTHE
OMOJIOTHH.

OneHuBarhb poib OMOJIOTUYECKHUX OTKPBITHUIA
Y COBPEMEHHBIX  MCCIEJOBAaHM B Pa3BUTHUM  HAyKH
Y MPAKTUYECKOU S TEIbHOCTH JIFOCH.

[lepeuncnare mpodeccuu, CBsI3aHHBIE C COBPEMEHHOM
OMoNOTHEH.

[IpuBOANTE IPUMEPHI TPAKTUYECKOTO

UCMOJIb30BaHUS  JIOCTHXKEHUH OMOJIOTMH B MEIUIIMHE,
CEJIbCKOM  XO3SMCTBE, IPOMBIIUIEHHOCTH W OXpaHe
HPUPOJIBI

TEMA 2. ’KUBBIE CUCTEMbBI U UX U3YUYEHMUE (2 4)

2. /KuBble CHCTEMBI U UX
CBOMCTBA

(1)

PKuBble cucTembl Kak mpeaMer uydeHus Ouonoruu. CBOKWCTBA KHUBBIX
CUCTEM:  €IMHCTBO  XHUMHYECKOIO  COCTaBa,  JAMCKPETHOCTb
U LIEJIOCTHOCTh,  CJIO)KHOCTb W YHOPSAOYEHHOCTh  CTPYKTYPBHI,
OTKPBITOCTD, caMOOpraHu3aLus, CaMOBOCIIPOU3BE/ICHUE,
pa3apa’KuMOCTb, U3MEHUYMBOCTD, POCT U Pa3BUTHE.

JlemoHcTpanuu

Tabnuiet 1 cxembl: «OCHOBHBIE MPHU3HAKH XKU3HW», «bruonornyeckue

PaCKpLIBaTL COACPIKAaHUEC TCPMUHOB Y IIOHATHUH: JKUBas

CUCTEMA, DJIEMEHT, IOJCUCTEMA, CTPYKTYpa; OTKPBITOCTb,
BBICOKAs YIIOPSAIOYEHHOCTb, YIIPABISEMOCTb, €PapXUYHOCTD,
0OMeH BELIECTB U IIpEBpallcHHE SHEPIuy,

CaMOBOCITPOU3BENCHUE, CAMOPETYJIALINS, Pa3BUTHE.
XapakTepHu30BaTh CTPYKTYpy U CBOMCTBA MHMBBIX CHCTEM,
OTIIMYUS XUMHUYECKOTO COCTaBa OOBbEKTOB KHBOW M HEXKHUBOH|




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

cucTeMbl», «CBOICTBa JKUBON MaTepun»

[PUPO/IbI, OOLINI MPUHLIMI KJIETOYHONW OpPraHU3aluU KUBbIX|
CUCTEM.

CpaBHUBaTh OOMEHHBIE IIPOLIECCHl B HEXHUBOM U KUBOU
MPUPOJIC; PACKPHIBATH CMBICI PEAKLU METaboIHn3Ma.
OOBSACHATD MEXaHU3MBI CAMOPETYJISIIMHM KHBBIX CHUCTEM
[Pa3JIMYHOTO HEPAPXUUECKOTO YPOBHS; PpAacCKpbIBaTh CYTh,
[PUHIIMIIOB TIOJIOKUTEIBHONH ¥ OTPHIIATEIHHOW OOpaTHOMH
CBSI3H.

AHaJIM3UPOBATh CBOMCTBA CaMOBOCIPOM3BENEHUS,
1 pa3BUTHS OPTaHU3MOB

pocTa]

3. YpoBHeBasi
opraHu3zanus JKMBBIX
cucTeMm

(1 )

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJEKYJISIPHBIN, KIETOUYHBIN,
TKaHEBBIH, OpraHU3MEHHBIH, MONYJIALIMOHHO--BUIOBOM,
9KOCHUCTEeMHBIN (OmoreorneHoTH4eckuii), ouochepnnrii. Ilpo-teccer,
MPOUCXOASIINE B KUBbIX cucTeMaX. OCHOBHbBIE NMPU3HAKU KUBOTO.
Kuzup kak ¢dopma cymiecTBoBaHUS MaTepuu. Hayku, usyyaromiue
JKUBBIE CUCTEMBI Ha PA3HBIX YPOBHAX OpraHU3ALIMH.

W3ydyeHue IKUBBIX CHCTeM. MeToabl OHOJOTHYECKOW HayKH.
HabGmione-aue,  u3MepeHHe,  OKCIEPUMEHT,  CHUCTeMaTH3allus,
MeraaHanu3. [IoHsTHE O 3aBUCHMOW W HE3aBUCHUMOW NEPEMEHHOM.
IInanupoBanue skcnepumenTa. [locraHoBKa M mpoBepKa THIIOTES.
Hymnesas runotesa. [lonsitue BeIOOPKH U €€ 1O0CTOBEpHOCTH. Pazopoc
B Omosiorndeckux JaHHBIX. OIleHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTaToB. [IpUYMHBI MCKaXEHUS pe3yJIbTATOB JKCHEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

TaOmunel u cXeMbl: «YPOBHUM OpraHM3alMd >KUBOH TMPUPOIBD»,
«OCHOBHbIE NpU3HAKU KU3HW», «CTpoeHue KUBOTHOM KIIETKU,
«Txanu )kUBOTHBIX», «CHUCTEMBI OPTaHOB YEJIOBEUECKOTO

PackpeiBaTh coznep:kaHHE€ TEPMUHOB W IOHSATUMI: JKH3Hb,
Hay4HbIil (akT, HaydHbIi MeTox, Hpobiema, THMIIOTe3a,
TEOpHUs, IPABWIO, 3aKOH, YPOBHU OpraHM3alMM >KUBBIX
CUCTEM.

[lepeuncnarb NpU3HAKU KHUBOTO.

XapakTepHu30BaTb OCHOBHBIE YPOBHU OPraHU3allMy JKUBBIX
CHCTEM M METOJIbl OMOJIOTHYECKUX MCCIIEJOBAHUM.
OnuceiBaTh OCOOEHHOCTH, XapaKTEpHble M KaXIO0ro
YPOBHSI OpraHU3al1H JKUBOTO.

HazbiBaTh Hayku, N3ydarolliye KUBbIE CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3alllH.

CpaBHUBaTh MeXJay COOOM JKUBBIE CHCTEMBI pa3HBIX
YpOBHEH OpraHU3alMy U IPOUCXOSIINE B HUX MTPOLIECCHI.
[Toka3pBaTh poJIb TUNOTE3 U T€Opuidl B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa

OopraHu3May, «BI/IOFCOHCH03>), «EI/IOC(I)epa», «MeToapl HU3YUYCHUMA




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

YKUBOM MPUPOABD.

Oo6opyioBanue: JaboparopHoe 0O0OpyAOBaHUE Uil MPOBEACHUS
HaOII0/IeHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

[TpakTnueckas pabota «Vcmonb3oBaHHe pPa3IMYHBIX METOAOB MpHU
U3YYEHHUHU KUBBIX CUCTEM»

TEMA 3. BUOJIOT'US kaetkn (2 4)

4. MHcropusi OTKpPBITHS
U HU3yYeHHUs KJIETKH.
Knerounasi reopust

(14)

Knerka —  cTpyKTypHO-QYHKLIMOHAJIbHA  €IUHMLIA  YKUBOTO.
Uctopust otkpeitus kietku. PabGoter P.T'yka, A. JleBenryka.
Knerounas teopuss (T. llIBann, M. IlIneiinen, P. Bupxos).

OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.
JdeMoHcTpannmn

Lloprperer: P. T'yx, A. JleBenryk, T.IlIBann, M. llneiinen, P.
Bupxos, K. M. bap.

Oo6opyioBaHue: CBETOBOM  MHUKPOCKOI;  MHUKpPOIpenapaThbl
pacTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK

PackpbiBaTh cojiepikaHHEe TEPMHHOB U IOHSTHIA: KIIETKA,
OpraHeIbl, 9YKapUOThI, IPOKAPHUOTHI, BUPYCHI, IUTOJIOTHSI
(keTouHast OMOJIOTHS ), KIIETOYHAS TEOPHUS.
XapakTepu30BaTh OCHOBHBIC ATAllbl PAa3BUTHUS IIMUTOJIOTUH
KaK HayKH U e€ 0OpMIICHHE B KJICTOUYHYIO OHUOJIOTHIO.
[Toka3piBaTh  BKJIAA  yYEHBIX-OMOJOTOB B U3YyYCHUE
KJIETOYHOTO CTPOCHHUSI OPTaHU3MOB.

[lepeyncnsaTb OCHOBHBIE TMOJIOKEHUS KIETOYHOW TEOPHH,

OOBSICHATE €€ poib B (POPMUPOBAHMM ECTECTBEHHO-
HaY4YHOH KapTHUHBI MHpA.
[IpuBoauTh  JOKa3aTeNbCTBA  POACTBA  OPraHU3MOB

C UCIIOJIB30BAHUEM ITOJIOKEHUN KIIETOYHOWU TEOPHUH

5. MeToabl MOJIEKYJISPHOMI
U KJIeTOYHOM Onosoruu

(1)

Metoasl MOJEKYISIPHOM M KJIETOYHOW OHOJIOTHH: MUKPOCKOIIHS,

xpomarorpadusi, dyekTpodope3, METOA  MEUYCHBIX  aTOMOB,
muddepeHnmanbHoe  HeHTpU(yrupoBaHue,  KyJIbTHUBUPOBAHHE
KIETOK.  M3yuenue  ukcuposamHvix  Kiemok.  DIEeKTPOHHAs
MuKpockonus.  Kowugokanenas — mukpockonus. Bumanvnoe
(npudsicusHenHoe) uzydeHue Kiemokx.

JleMoOHCTpanun

Tabmunel u  cxembl: «CBETOBOM MHUKPOCKOM», «IIEKTPOHHBIN

MHKPOCKOID», «I/ICTOPI/ISI Pa3BUTHA METOJOB MUKPOCKOITU).

PackpsiBath coaepKaHue TEpPMHUHOB Y MTOHSATUM:
MHUKPOCKOTIHPOBAHUE, IPUTOTOBJICHHE Cpe30B,
muddepeHMaIbHOE  OKpalllMBaHUE,  Xpomartorpadus,
anexTpodopes, METOA MEUEHBIX aTOMOB,

neHTpuyrupoBaHue, METOA KyIbTYphl KJIETOK W TKaHEH,
MeTo]1 pekoMOuHaHTHBIX JITHK.

XapakTeprus3oBaTb OCHOBHBIE METOABI HU3YUYEHUS KHUBOU
MIPUPOABL.

['oTOBUTE BpEeMEHHBIE MHMKPOIIPENApPaThl, paccMaTpUBaTh




Tembl YPOKOB ILnanupyemble BH/IbI y4eOHoit
OcHoBHOe cogepkaHue
U KOJIMYeCTBO 4YaCOB AeATeJbHOCTH 00y4aroIIuXCs
O0opyJioBaHue: CBETOBOM MUKPOCKOIT; MUKpOIIpenaparsl | UX B CBETOBOW MUKPOCKOII U JI€JaTh ONMCAHUE.
pPacTUTEIIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK. OOBACHATD U co0II01aTh npaBuia TEXHUKH
JlaGopaTopHble U MpaKkTH4YecKHe padoThl MHKPOCKOITHUPOBAHUS
[TpakTnueckas pabota «l3ydeHue METOJOB KJIETOUHOH OMOJIOTUU
(xpomarorpadusi, anexTpodopes, nuddepeHnranibHoe
nentpudyruposanue, [1L[P)»
TEMA 4. XUMHNUYECKASA OPTAHU3ALUSA KIETKH (10 v)
6 -7. Xumuueckuii coctaB | XUMAYCCKUH COCTaB KJIETKH. Makpo-, MHKpO- | PackpbiBath COZIEpKAHUE TEPMHUHOB Y TIOHATHI:
KJIETKH. Bona | u yneTpamukpossieMenTsl. Bona u e€ poip Kak pacTBOPUTENS, | AJIEMEHTHI-OMOTEHbl,  JUIOJb,  BOJAOPOJAHAs  CBS3b,

H MUHEPAJIbHBbIC BellleCTBA

peareara, y4aCTuc B CTPYKTYPUPOBAHHUU KIICTKU, TCIUIOPCTYJIAIHNH.

rUIpOPUILHOCTD, TUAPOPOOHOCTH, TYProp, MUHEpAIbHBIC

24) MuHepanbHble BellecTBa KJIETKH, UX Ouosorumueckas posb. Poisb | BemecTBa, OydepHble cUCTEMbl, aHUOHBI, KATHOHBI.
KAaTUOHOB U QHHMOHOB B KJIETKE. [TepeuncnsiTb 0cOOEHHOCTH XUMHUYECKOT0 COCTaBa KIETKU.
JleMoHcTpanum PaznuuaTh Makpo-, MHKpPO- H yJIbTPa-MHKPO3JIEMEHTHI,
[Inarpammer: «PacnpeneneHne XMMHYECKHX 3JIEMEHTOB B HEXXMBOH | BXOJSIIME B COCTAB KUBOTO U MX POJIb B OPraHU3ME.
npupose», «PacrpeneneHue XMMHUYECKMX JJIEMEHTOB B JKUBOM | XapaKTepH30BaTh CTPOCHHME U CBOMCTBA BOJbI; OOBICHATH
IPUPOJIE». IPUYHHBI €€ 0COOBIX CBOMCTB U (DYHKIIUHU B KIIETKE.
Tabmuuer u cxemel: «llepmonuueckas Tabnuma xumuyeckux | [TokassiBaTh poJib KaTHOHOB M aHMOHOB B 00ECII€UEHUU
a5ieMeHTOBY, «CTpoeHHe MOJeKyjbl BOAb», «BemectBa B cocTaBe | MpoIeccoB KHU3HEEATETbHOCTH (ocmoperymsmus,
OpPTraHU3MOB» CO3/1aHMe MEMOpPAaHHOIO MOTEHIHaNla, Peryysuus padoThl
0enKoB), paboThl Oy(EPHBIX CUCTEM.
VYcraHaBnuBaTh  B3aMMOCBSI3b  CTPOCHMSI U (PYHKUIUU
HEOPTraHMYECKUX BEHIECTB KIETKH
8-9. Opranunyeckune | Opranuyeckre BEIIECTBA KJIETKH. buonormueckwe monuMepsl. | PackppiBaTh  copepikaHWe  TEPMHHOB W TIOHSITHIA:
BellecTBa  KjeTkH  — | benku. AMHMHOKUCIOTHBIH cocTaB OenkoB. CTpyKTypbl O€NKOBOH | MOHOMEpHI, MOJUMEphl, O€loK (IPOTEeHH), TMENTUm,
0eJKu Monekyibl. IlepBuuHas CTpykTypa Oe€nka, TMeNnTHIHAs CBs3b. | aMUHOKUCIIOTA,  TENTHAHAs  CBSI3b,  IOJHIENTH],
24) Bropuunas, TpeTudHasi, 4eTBEpTHYHAs CTPYKTYphl. JleHaTypauus. | JeHaTypauus, peHatyparus, r1o0yJsipHbIe
CpoiictBa OenkoB. Knaccugpukanus OenkoB. buonoruueckue | u GuOpHLIApHBIE OCIKH, TPUOHBI.
¢byskuuu 6enxoB. [lpuonsi. XapakTepu30BaTh OENKH, UX CTPYKTYPHYIO OpraHH3alMIO
JleMOHCTpanuu U QyHKUMHU (CTPYKTypHas, SHepreTuyeckas, CUTHaJbHasd,




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI y4eOHoit

HECATCJIbHOCTH oﬁyqammnxcﬂ

Loptpert: JI. [TonwuHr.

Tabmunpl u cxembl: «CTpoeHHE MOJICKYJbl Oenkay, «CTPYyKTYphI
OCIIKOBOM MOJIEKYJIBI.

OO0opyoBaHUE: XMMUYECKas ITOCYy1a U 000pyI0BaHHE.

peryJsTopHas,
dbepMeHTaTUBHAS ).
Ha3piBaTh XMMHUYECKHE OCHOBBI (DOPMUPOBAHHS CTPYKTYP
OEJIKOBOM MOJICKYJIBI.

JABUIaTCIbHAas;i, 3aluTHAad,

JlabopaTopHble U NpaKkTHYeCKUe PadoThI [IpuBoauTh mnpuMepbl (GUOPUILIAPHBIX, TIIOOYISIPHBIX
Jlaboparopuas pabora «OOHapykeHHe OEJIKOB C IOMOIIBIO | OEIKOB.
KaueCTBCHHBIX PEAKIUiI» BEBITIONHATE, Ka4eCTBEHHBIE peEaKkIUh Ha OOHapyKECHHE
OEJIKOB B KIIETKE; OOBSCHSATH MOTyUYCHHBIE PE3YyIbTATHI
10. Oprannyeckue | YrieBogasl. MoHocaxapuibl,  Aucaxa-pujibl,  oJurocaxapunabl | PackpeiBaTh  coaepkaHMe  TEPMUHOB U MOHSITHIA:
BelllecTBa KJIETKM — | U nonucaxa-puasl. OOmuii miaaH CTpoeHHus U (PU3UKO-XUMHUYECKHUE | YTIEBOJbI, MOHOCAXAPUIbl, AUCAXAPUIBI, OIUTOCAXAPUIIBI,
yIJ1€BOJbI CBOIiCTBa yrieBoa0B. buonornyeckue GyHKIMH YTIIE€BOIOB. noJMcaxapuibpl, TIJI0OK03a, pubo3a, JAe30Kkcupudo3a,
(14) JeMoHCTpauMu JIaKTO3a, MaJIbTO3a, Caxaposa,
Tabmuie! 1 cxeMel: «CTpoeHHEe MOJIEKYJT YTIIEBOIOB Kpaxmall, T[JIMKOreH, uesnono3a. Kiaccudunuposarsb
YTIIEBO/BI 110 CTPOCHUIO U MEPEUUCTATh UX (DYHKIUH.
[TpuBoIUTH IPUMEPBI pa3IMYHbIX YIJIEBOJOB
(MOHOCaxapuIOB, I CaxapuJioB, OJIUTOCaXapHUIOB,
MOJINCAXapUIOB)
11. Oprannveckue | Jlununael. T'mapodunsHo-TunpOoPoOHBIE cBoiicTBA. Knaccuduxanus PackpeiBaTh comepkaHue TEPMHUHOB U MOHSATHH: JTUIHIBI,
BelllecTBa KJIeTKH — | unuaoB. Tpurnunepunsl, ¢Gochonunuasl, BOCKH, CTEPOUIbL| TPUTIAUIEPUAbl,  (pochomunuasl, BOCKH, CTEPOUIBI,
JIUMUABI buonoruueckue byHKIIIN JIUTIUIOB. O6mme CBOMCTBA| JIUTIONIPOTEUHBI, TIIMKOJIUTTUIBI.
(14) OMOJIOTUYECKHIX MeMOpaH — TEKY4€ECTb, cniocoOHocTs Knaccuduiuposars JITINATBI o CTPOCHUIO;
K CaM03aMbIKaHUIO, OJTYITPOHULIAEMOCTb. XapakTepU30BaTh UX QYyHKIIUU
JdemMoHcTpauuu

Tabmauipl u cxempl: «CTpoeHUE MOJIEKYJT JIMTTHIOBY




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

12 -14. HykjeuHoBbIe
KHUCJIOTHI. Crtpoenue
u pynxkuuu JHK, PHK,
AT®
Gw

Hykneunosbie kucnotel. JIHK u PHK. Ctpoenune HyKIeMHOBBIX
kucnot. Hykneorunsl. I[lpunmun komruiementapHoctu. IlpaBuio
Yapradda. CrpykTypa JHK — JBOMHAS CIIUpaJIb.
Mecronaxoxaenue u ouonorndeckue ¢ynkuuu JIHK. Buner PHK.
®yukiuu PHK B kiierke.

Ctpoenune moiiekysnbl AT®. Makpospruyeckue CBsI3M B MOJIEKYJIE
AT®. buonornyeckue ¢Pynkmuu ATD. BoccranoBiieHHbIE
MEPEHOCUYUKH, UX PYHKIIUU B KIIETKE.

Hpyeue nykneozuompughocgpamor (HT®). CexBenuponanne [JHK.
MemoOwi eenomuku, mpaHcKpunmoMuKu, nPomeoMuKU.
JleMoHCTpanuu

Iloprpetet: k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, O.
Comurep, C. [Ipy3unep.
Tabnuuer  u cxemer:
MOJIeKYyJIbI ATD».
O0opyioBaHKe: XUMUYECKas 10cy1a U 000py10BaHUE.
JlabopaTopHble U IpaKkTHYeCKUEe PadoThI

JlaGopatopnast pabota «lccnenoBaHnne HYKIEMHOBBIX KHCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY

«HyknenHoBble  KuUCIOTB», «CTpoeHue

PackpbiBaTh ~ cOJepKaHWE  TEPMHUHOB M MOHSTHU:
JIe30KCUPUOOHYKIICHHOBAS KHCJIOTa (JIHK),
PUOOHYKIICUHOBAS KHCJIOTa (PHK), HYKJICOTH/I,
HYKJICO3H]I, a30THCThIe OCHOBaHWS, aJICHWUH, TyaHWH,

IIUTO3MH, TUMHH, ypaIlii, KOMIUIEMEHTAPHbIC OCHOBAHUS,
anerHosuntpudochar (ATD), makposprudeckas CBs3b,

CCKBCHUPOBAHUC, IT'CHOMHKa, TPaHCKPHUIITOMHUKA,
IMPpOTCOMHKA.
XapaKTemeBaTb, OIIMChIBAThb N CXEMAaTU4YCCKU

n3o0paxarb crpoenue Hykieoruna JIHK u nBoiiHo#
cinmpanu JJHK, cexsennpoBanne /IHK.
OnuceiBate  mnponecc  perukamuun — JIHK
Y Ha3bIBaTh €ro OMOJOTUYECKOE 3HAYCHHE.
XapakrepuzoBats ¢pynkuuu JJHK.

Paznmuats ctpykrypy u pynkunu PHK.
OnuceiBaTh NPOLECC TPAHCKPHUIILIUH.
CpasnuBath HyksienHoBble KuciaoTsl (JIHK 1 PHK).
XapakTepu3oBaTb OCOOCHHOCTH CTPOECHHUS U QYHKIUU
ATO.

B KJICTKEC

DopMyIUpOBaTh U OOBSICHATH IIPUHLIAI
KOMILJIEMEHTAapHOCTH U npasuiio Yapragda
15. Metoabl crpykrypHoii | CTpykTypHas  Ouosiorus:  Oumoxumuueckue u Omodusmueckue | PackpriBaTh COJIEpKAaHWE  TEPMHHOB W IOHSITHIL:
Oonosioruu UCCIIEIOBAHUSA cocTaBa Y NIPOCTPAHCTBEHHOU CTPYKTYpPBI | MOJIEIIMPOBAaHUE, KOMIIBIOTEPHBIN AU3alH.

(1)

ouomornekyn. Mooenuposanue cmpykmypol u QYHKYulli OUOMONEK)
u ux xomniexcos. Komnvromepuuiili Ou3aiH u opeaHu4ecKuli Cunmes
OUOMONEKYI U UX HENPUPOOHBIX AHATLO208

[lepeuncnarh TMEpPCHEKTHUBHBIE HAMPABICHUS HAYYHBIX
WCCJIEIOBAHUI B CTPYKTYPHOUW OWOJIOTHH, PAacKphIBaTh HUX
3HAYEHHE JIJIST MEAUITUHBI U CETTHCKOTO XO3MCTBA

TEMA 5. CTPOEHUE U ®

YHKIUHU KJETKH (8 1)

16. Tunel KJIETOK.

THIIBI KIIETOK: IYKApUOTHUUCCKAsA U ITPOKAPUOTHUYCCKAsL. CTp}/'KTypHO-

PaCKpLIBaTL COACPpKaHNUEC TCPMHUHOB




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI y4eOHoit

HECATCJIbHOCTH oﬁyqammnxcﬂ

IIpoxapuoruyeckas byHKIIMOHATbHBIE o0Opa3oBaHUs KJICTKU. CtpoeHue | ¥ MOHATUI: TPOKAPUOTUYECKAs KIIETKa, KJIETOYHAs CTEHKa,
KJIeTKA pokapuoTuyeckoil kietku. Kierounas crenka Gakrepuil u apxeid. | MypenH, pOTOCUHTETHUYECKHE MEMOpPaHbI, (praresinH.
(14) OcobGeHHOCTH CTpPOCHUSA reTepoTpodHoi 1 aBTOoTpo(HOM | XapakTepu3oBarh (HOpMy M pa3Mepbl IMPOKAPUOTHUYECKUX

POKAPUOTUYECKUX  KJIETOK. MecTo W poiab  IPOKAPHUOT | KIETOK; PYHKIIMUA F€HETUYECKOTO arapara MpoKapuoT.

B OMOLIEHO3aX. OnuceiBaTh pa3MHOKEHUE MPOKAPHOT.

JleMoHCcTpanum OneHuBaTh MECTO U POJIb MPOKAPHOT B OHOIIEHO3aX

Tabmuner  ucxeMpl: «CTpoeHHE JYKapUOTHYECKON KIETKW»,

«CTpoeHue MpoKapuOTHUECKON KIETKI

O0bopyioBaHue: CBETOBOM MUKPOCKOIT; MUKpOIIpenapaThbl

OakTepuaIbHBIX KIETOK
17 -18. Crpoenne | CtpoeHre U (pyHKIMOHUPOBAHUE  DYKApUOTHYECKOM  KieTku. | PackpbiBaTh COICpKAaHME  TEPMMHOB W IOHSATHIL:
JyKapUOTHYeCKO#l KJeTKHU. | [[nasmarnueckas MeMOpaHa (mma3manemma). Crpykrypa | miasmarudeckas MeMmOpaHa (Iuta3mMajieMma), KHIKOCTHO-
IToBepxHOCTHBIM ammapar | masMarudecko — meMmOpanbl.  TpaHcmopT — BemiecTB — uepe3 | MO3auyHas MOJIEIb, MeMOpaHHbIE Oenku
KJIeTKH 1a3MaTHYecKyro MemOpaHy: nmaccuBHbIN (nuddysus, obneru€Hnas | (mepudepudeckue, WHTETPAJIbHBIE), TJIMKOKAJTUKC,

24)

TuQdy3us), aKTUBHBIM (MEPBUYHBIA ¥ BTOPUYHBIN  aKTUBHBINA
tpancnopt). Ilomynponumaemocts MemOpanbl. PaGoTta HaTpuii-
KaJMEBOT0 Hacoca. DHIOIMTO3: MMHOLUUTO3, (paronuTo3. DK301HUTO3.
Knerounas crenka. CTpykTypa M QyHKUMHM KIETOYHOH CTEHKHU
pacTeHuii, rpuooB.

JleMoHCTpanun

TaOmuuel  u cxempl: «CTpoeHHE 3YKapUOTHYECKOM  KIIETKH»,
«CTpoeHnue )XKUBOTHOU KIETKN», «CTpOEHUE paCTUTEIBHOM KIETKW.
Ob6opynoBanue: CBETOBOM MUKPOCKOIT; MUKpOIIpenaparsl
PaCTUTENBHBIX, )KUBOTHBIX KJIETOK.

JlabopaTopHbIe M IpaKkTHYeCKHE PA0OTHI

[TpakTnueckas pabota «M3yueHre cBONCTB KJIETOYHOH MEMOpPaHbD»

muddy3us, OCMOC, AKTUBHBIA TPAaHCHOPT, 3HJOLMUTO3,
¢daronuTo3, MHHOIMTO3, SK30LMTO3, KJIETOYHAs CTEHKA,
I1a3MO/IECMBI, CUMILIACT.

XapakTepu30BaTh OCOOCHHOCTH CTPOCHHMS | (PyHKIUH
HYKApHUOTUYECKOM KIIETKH; TPAHCIIOPT BELECTB Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: MacCHBHBIM U aKTHBHBIHI
TpaHCHOPT, paboTy OelIKOB-KaHAIOB; pPabOTy HaTpUNd-
KaJMEeBOIO Hacoca; CTPYKTYpy M QYyHKIHMHM KJIETOYHOM
CTEHKH pacTeHHi u rpuooB




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

19 -20. Iuromiazma u eé

OPraHoOU/IbI
(2 4)

Hurommaszma. Iluro3omb. ILluTockener. JIBMkeHHME IIUTOILIA3MBI.
Opranounpl  kietkd. OgHOMEMOpaHHBIE OpPraHOWIBI  KIIETKU:
supomutazmatudeckas cetb (JI1C), anmapat ["onbmpku, IM30COMBI, UX
cTpoeHue U QyHKIMU. B3auMoOCBsI3b 0IHOMEMOpPaHHBIX OPTaHOUIOB
CrpoeHue TpaHYJISIpHOTO  pEeTUKYyIyma. Mexanusm
nHanpasnenus bearkos ¢ JIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJICTOYHBIX MeMOpaH. I'mankuit (arpaHyJIApHBIIT)
SHJOIIa3MaTHIeCKuid peTuKynyM. CekpeTropHas GyHKIUs

anmapara [onpmku. Moouguxayus 6benxos 6 annapame [ onvoicu.
Copmuposxa 6enkos 6 annapame 1 o1v0dxcu.

TpaHcropT BemIeCTB B KIJIETKE. Bakyosld pacTUTENBHBIX KIIETOK.
Kiterounsii cok. Typrop.

[ToryaBTOHOMHBIC OPTaHOUABI KJICTKH: MHTOXOHAPHH, ILIACTHIIBL.
Ilpoucxoocoenue mumoxonoputi u naacmuod. Cumouoeenes (K. C.

KIJICTKH.

Mepesickosckuti, JI. Mapeynuc). Crpoenne u  QyHKIUU
MUTOXOHJIpUM M T1utactuf. IlepBuuHbIe, BTOPUYHBIE U CJIOXHBIE
mwiacTuapl  (OTOCUHTE3UPYIOLIUX  AYKApuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIINX PACTCHUM.

JleMoHCTpaLuu

Ioprpersr: K. C. MepexxkoBckuii, JI. Maprymuc.

TaOmuubl ¥ cxempl: «CTpoeHHE 3YKapUOTHYECKOM  KIIETKM»,

«CTpoeHue KUBOTHOM KIETKN», «CTPOCHHUE PACTUTEIBHON KIETKN,
«CTpoeHne MUTOXOHAPUNY.

Ob6opynoBanue: CBETOBOM MHUKPOCKOIT;
pPacTUTEIbHBIX, KUBOTHBIX KIJIETOK.
JlabopaTopHble U NpaKkTHYecKue padoTbl

1. TIlpaktuueckass pabota «M3y4yeHHe [BHKEHHS IUTOIUIA3MBI
B PACTUTENBHBIX KJIETKAX).

2. JlaGopatopHas  pabora  «MccremoBanue
" ACTIIIa3MOJIM3a B PACTUTCIIBHBIX KICTKAX»

MHUKPOIIPEnapaTsl

IiasMoJIm3a

PackpeiBaTh ~ conepkaHue  TEPMUHOB U MOHATHH:
LUTOIJIa3Ma, IUTO30Jb, IIUTOCKENET, KOMIapTMEHTHI,
opranoujpl, SHomIa3mMatudeckas cetb (DIIC), ammapar
[onbaku, JIM30COMBI, BaKyojb, PHOOCOMBI, aBTOJU3,
BE3UKYJISIPHBINA TPAHCIIOPT, MIEPOKCUCOMBI, KIIETOUHBIH COK,
Typrop, MUTOXOHAPUH, KPUCTHI, IJIACTHU]IbI, XPOMOILIACTHI,
JICMKOMIIACThl, XJIOPOIUIACThI, CTPOMA, T'PaHbl, THIAKOU],
Jameria.

XapakTepu3oBaTh LUTOILIA3MY dYKapHUO-THUECKOU KIIETKU;

KJIaccu(puIpoBaTh
OpraHOMJIBI B 3aBUCUMOCTH OT 0COOEHHOCTEH MX CTPOCHHUS
(omHOMEMOpaHHBIE, AByMeMOpaHHbBIE, HeMeMOpaHHBIE);

OTHUCHIBATH (PYHKIIUU KKIOTO OPTaHOH A B KIIETKE.
OOBACHATD COOBITUS, CBSI3AHHBIE C BHYTPHUKJIETOYHBIM
MUIIEBapEHUEM, €T0 3HAUECHUE /ISl OpraHu3Ma.

OTMedaTh 3HAa4YEeHUE LMTOCKENETa; XapaKTepU30BaTh €ro
AJIIEMEHTBI (MUKPOTPYOOUKH, MUKPO(QHUIaMEHTHI,
IIPOMEKYTOYHBIE (buIaMeHTsl), ux poJIb
B KU3HEESITENbHOCTH KIIETOK U TKaHe!




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

21. HememOpannbie
OpraHouAbI KJIETKH
1w

HememOpanubsie opranougsl kieTkd. CtpoeHue u  (yHKIUU
HEMEMOpaHHBIX OPraHOUAOB KIeTKU. Pubocomsl. Ilpomescymounvle
Gunamenmol. MuxkpouIaMeHTbl. AKMuHOBbIe MUKPODUIAMEHMDL.
Mpliieunble  KIETKU. AKMuHovle KOMHOHEHMbl
Mukpotpy6ouku. Kierounsiii nentp. CrpoeHue u
JIBUKEHHE JKTYTUKOB U pecHUYEK. MUKPOTpYyOOUKH LHUTOIIA3MBI.
Hentpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnsie 6enxu.

JdemMoHcTpanuu

Tabnuier u cxempl: «CTpoeHHE KUBOTHON KieTKW», «CTpoeHue
PaCTUTENBHON KIIETKM»

HeMblUleYHblX
KJ1€MOK.

PackpbiBaTh ~ cOJepKaHWE  TEPMHUHOB M MOHSTHU:
pubocoMa,  mMoJaUCOMa,  MHUKPOTPYOOUKH,  TyOYJIWH,
KJICTOYHBIN HEHTP (ueHTpocoma), ICHTPHOJIH,

ueHTpocdepa, KryTHUKU, pECHUUKH, 6a3aibHOE TelbLIe.
XapakTepu3oBaTb HeMeMOpaHHbIE OPraHOMJIbI KIETKU, UX
CTpoeHHe U PpyHKIUU

22. Ctpoenune u QGyHKUMH

Snpo. OOGosouka sapa, XpOMAaTHH, KapuoIiasMma, SAPBIIMKHA, HX

PackpsIBaTh copep:kaHHE€ TEPMUHOB U NOHATHH: SO,

sapa CTpPOEHHUE U QyHKIUH. SAnepubiit OCJIKOBBIN MaTpuKcC. | siiepHas  000J0uKa, sAEpHBIE TIOPHI, HYKJIEOIUIazMa
(1) [IpocTpaHCTBEHHOE PacOIOKEHNE XPOMOCOM B UHTEepa3HOM siipe. | (kapuoria3ma),  T€HOM,  XpPOMAaTHUH,  3yXpPOMAaTHH,
Dyxpomamun u eemepoxpomamun. bBeTku XpoMaTHHAa — TUCTOHBIL. | TETEPOXPOMATHH, SIPHIIIKO,
Junamuxa soepnoi 060n0uKku 8 Mumose. HoepHuiil mpancnopm. XpOMOCOMBI,  LIEHTpOMEpa, KHHETOXOp,  KJIETOYHbIE
KnerouHsle BKIIOUCHUS. BKJIFOUCHHS.
JdemMoHcTpanumn XapakTepu3oBaTh KJIETOYHOE SIPO KaK LUEHTP YIPABJICHUS
Tabauie! u cxeMsl: «Sapo» JKU3HEACATENBHOCTBIO  KJIETKHM; TE€HETHMYECKH amnmapar
KJIETOK 3YKapHOT, CTPOCHUE U (YHKITUH XPOMOCOM.
OnuceiBaTh  CTPYKTYpBl  siipa W UX  B3aUMOCBS3b
C OpraHOMIAMH LIUTOIJIA3MBbI
23. CpaBHurtenbHas | CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JyKapuoT (pacTUTENbHOM, XapakTepu30oBaTh TUIIBI KIETOK 3YKapHOT: PACTUTENbHAS,
XapaKkTepPUCTUKA  KJETOK | )KUBOTHOU, IPHOHON). KUBOTHAas1, rpuOHas. CpaBHUBATh MEXIy COOOH CTpoeHHE
IyKapHuoT JdemoHcTpanuu U KU3HEACATETPHOCTh JYKAPUOTHUYECKUX KIETOK U POJIh
(1 a) Tabnmmer  u  cxembl: «CTpoeHHE DSyKapHOTHYECKOW KIIETKH», MPOKAPHUOT B OMOIIEHO3aX

«CTpoeHue )KUBOT HOM KIETKN», « CTpPOEHUE PACTUTEIIBHON KIIETKI.
O6opyaoBaHue: CBETOBOM MHUKPOCKOIT; MUKpOTpenaparsb]
PACTUTCIIBHBIX, ) KUBOTHBIX KJICTOK.




Tembl

YPOKOB

H KOJHYIECCTBO 4YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

JlabGopaTopHble M IpaKTHYeCKHe PA0OThI
JlaboparopHasi pabora «V3ydeHue CTpPOEHHUS KIETOK pPa3IMYHBIX
OpraHUu3MOB)

TEMA 6. OBMEH BEHIEC

TB U IPEBPAIEHUE SHEPI'MU B KJIETKE (9 4)

24 -26. O0MeH BeliecTB —

MeTa00Ju3M
(3u)

AccuMUIISIUS ¥ TUCCUMWISIIAS — JIBE CTOPOHBI MeTabolm3ma.
Tumel 0OMeHa BemecTB: aBTOTPO(MHBIN U reTepoTpodHbBIN. YdacTue
KHCIIOpo/ia B OOMEHHBIX Mpolleccax. DHepreTuuecKkoe odecrneueHue
MpeBpalleHue ATO B OOMEHHBIX npoiieccax.
@depMeHTAaTUBHBIA XapakTep peakiuil KIETOYHOro MeTaboiu3Ma.

KIJICTKH:

@depMeHTBl, HUX CTPOEHUE, CBOWCTBA M MEXaHU3M JCHCTBUS.
Kodepmentsl.  OTnuumst  ¢GepMEHTOB  OT  HEOPraHHUYECKHX
KaTaJn3aTopOB.

benku-akTuBaTOpHl M OCJIKU-UHTUOUTOPBL. 3aBUCUMOCTb CKOPOCTHU
(epMEeHTATUBHBIX peaKkIil OT pa3InYHbIX (PaKTOPOB.
JdemoncTpanuu

Tabnuner u cxempl: «®DoTocHHTE3», «DHEPreTHYeCKHii 0OMeH»,
«buocunres 6enkay, «CtpoeHue pepmMeHTay, «XeMOCHHTE3Y.
OOopyIoBaHME: CBETOBOM  MHKpPOCKON;  00OpyJIOBaHHE
MIPUTOTOBIICHHSI TOCTOSIHHBIX M BPEMEHHBIX MHKPOTIPETIapaToB.
JlabopaTopHble U MpaKkTHYeCKHe PadoThl

1. Jlaboparopnas pabota «/3ydeHne KaTaauTHUYECKONW aKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WIN KaTajaasbl)».

2.  JlaGoparopnas  pabGora  «M3yuenue  (pepMeHTaTUBHOTO
paciieryieHusi MepoKCHIa BOAOPOAA B PACTUTEIBHBIX M KUBOTHBIX

JJIA

PackpbIBaTh cojiepkaHue TEPMUHOB U MOHATUN: OOMEH
BeulecTB (MeTabonu3M), accCUMUIIALUS (aHA0O0IU3M), WIH
IJJACTHYCCKUH OOMEH, TUCCUMUIIALNS (KaTaboau3M), WIH

JSHEPreTUYECKH  OOMEH, aBTOTPOdBI, TreTepoTpOdHI,
aHa’poObl, a’poObl, (EepPMEHTHI, AKTUBHBIA  IICHTD,
cyOcTpatHas crneuupuuHOCTh, KOPEPMEHThI, OeNKu-
AKTHBATOPbI U OCITKU-HHTHOUTOPBHI.

[epeuncnsatb 0COOEHHOCTH TUIACTHYECKOTO
Y DHEPreTHYECKOro OOMEHa B KIETKE, YyCTaHaBJIMBATh

B3aMMOCBSI3b MEXAY IUIACTUYECKMM U YHEPreTHUYECKUM
OOMEHOM.
Paznuuate  TUMBI
U TeTepoTPOHBIN.
[Toka3bIBaTh poJib KMCIOPOa B OOMEHHBIX MpolLeccax.
Cxemarnuecku n300paxarb CTpoeHue (pepMeHTa.
Otinnyath QepMEHTHl OT HEOPraHMUYECKHUX KaTaln3aToOpoOB
Y ONIPENEeNISATh WX pOJIb B PYHKIMOHUPOBAHUH JKHUBBIX
CHUCTEM, B IIPOMBIIIIJIEHHOCTH, B MEJIUIMHE,
B TIOBCETHEBHOM JKN3HHU YEITOBEKA.

CraBUTh HSKCHEPUMEHT MO BBISBICHHUIO KaTaJIUTUYECKON

oOMEeHa  BEIEeCTB: aBTOTPO(HBIHA

KIIETKax» aKTUBHOCTH  MEpPOKCHAA3bl,  aMuia3bl,  OOBSICHATH
IIOJIyYEHHBIE PE3YIIbTaThI
27 - 28. ABToTpodHbIii THN | [IepBUYHBIN CHHTE3 OpraHMYECKUX BemlecTB B KieTke. DotocuHTe3. | PackphiBaTh cozepIKaHue TEPMHUHOB Y MTOHSATUM:

o0MeHa
dorTocuures

BCIIECTB.

AHOKCUuceHHblll U OKCU2EHHbL  omocunme3 Y  Oakmepuil.
Csemocobduparowjue nuemenmsl U NUSMEHMbl peaKyuoHHO20 Yenmpd.

dbotocunTe3, (a3pl GoTocHHTE3a (CBETOBAs, TEMHOBas),
doromus, pochopunuposanue, nukn Kanesuna, HAJ[D*




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

(29) Poup xopornactoB B mporiecce GporocuaTe3a. CBETOBas U TeMHOBasI | (IEPEHOCUYUK BOJAOPOJIA).
¢dazpl.  @omoovixanue, Csz., Cs u CAM-munvr ¢pomocunmesa. | Xapakrepu3zoBaTh IIACTUICCKUN 0OMEH Kak 3Tar OO0IIero
[MponykTuBHOCTE (hoTOCHMHTE3a. BinsHue pa3nudHbiX (aKTOPOB Ha | OOMEHA BemIeCTB; COOBITHS  (oTOoCcHHTE3a  (peaKIuu
CKOpOCTh (poTOoCHHTE3a. 3HaYeHHE (POTOCHHTE3A. CBETOBOM W TEMHOBOH  (pa3); poib  XJIOPOILJIACTOB
JeMoHCcTpanun B IIporiecce OTOCHHTE3A.
Ioprpersr: JIx. [Ipuctin, K. A. Tu-mu-psses. BbIABIATE  NPUYMHHO-CICACTBEHHBIE  CBA3UM  MEKIY
Tabnuie! u cxeMbl: «POTOCUHTES MOTJIOIIEHHUEM  COJIHEYHOM  SHEPruHM  XJIOPOPHIIOM
u cuHTe30M Mosekysn ATO.
CpaBHUBaTh MCXOJIHbIE BEUIECTBA, KOHEYHBIE IPOJYKTHI
Y YCIOBUSA TMPOTEKAaHUs pPEaKUWid CBETOBOM W TEMHOBOM
¢da3 porocuHTe3a.
VYcraHaBIMBaTh  B3aUMOCBSI3b  MEXAY  (DOTOCHHTE30M
U IBIXaHHUEM; CBETOBOM Y TEMHOBOM peaKuusaMu
dboTocuHTE3A.
OueHuBath 3HaueHHE (POTOCUHTE3A /71l )KU3HU Ha 3emiie
29. AsptoTpodHbIii  THN | XEMOCUHTES. PaznooOpaszue OpraHU3MOB-XEMOCUHTETHUKOB: | PackpriBaTh coaepKaHue TEPMHUHOB Y TTOHATUM:
o0MeHa BellecTB. HUTpUu(uuupyomue OakTepuH, xKele300aKTepuu, cepoOaKTEepUH, | XEMOCHHTES.
XemocuHTE3 BOJIOPOJIHBIE OaKTepUU. 3HaYEHHE XEMOCHUHTE3A. OOBACHUTH CYIIHOCTh XEMOCHUHTE€3a, pacKpbIBaTh €ro
(19) JleMoHCcTpaun 3HaueHue B Ouocdepe.

Hoptpertst: C. H. Bunorpanckuii, I'. A. 3aBap3uH.
Tabauikl ¥ cxeMbl: «DOTOCHHTE3», «XEMOCUHTES).
JlaGopaTopHbie U MPAKTHYECKHE PAGOTHI
JlaGopatopnast pabGota «CpaBHEHHE MPOIECCOB
1 XEMOCHH-TE3a»

¢dotocuHTE3a

[IpuBOIUTE MNpUMEPHl XEMOCUHTE3UPYIOLIMX OaKkTepuit
(auTpuduIUpyrOLIIe OaxTepuu, xKeye300aKTepuH,
cepobaKkTepru, BOIOPOAHbIE OAKTEPUN)

Y XapaKTEPHU30BaTh UX )KU3HEAECATEIbHOCTD.

CocTaBisATh ypaBHEHUS PEAKIIUA XEMOCUHTE3A.
CpaBHHBATh XEMOCUHTE3 ¢ (DOTOCHHTE30M

30 -32. DHeprermueckmii
00MeH — TUCCHMUJISIIUS
3w

AHa’poOHbIe opraHu3Mbl. Buasl OpoxxeHus. [IpogykTel OpoxeHwHs
U UX HUCIOJB30BaHUE YEIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI
KaK 00BEKThl OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HEH.

PackpsIBaTh coAep)KaHHE TEPMHUHOB U IOHATHHI: 3Tallbl
OHEPreTUYECKOI0 obmMeHa — IIOATOTOBUTENBHBIMN,
0eCKUCIOPOAHBIHI (aHa’pOOHBIIA), KHUCJIOPOHBII
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Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

AdpoOHBIE  OpPraHU3MBI.
IToaroroBUTENLHBII
pacIeIIeHUe TIIFOKO3BI.
buonoruueckoe oOKuClieHHWE, WIM KJIETOYHOE JbIxaHue. Poib
MUTOXOHJIPH B IIpoIeccax OHOJIOTrMYECKOTr0O OKHCJICHUS.
[Muknuueckue peakiuu. OxucnurenbHoe  (ochopuIHpoBaHHE.
Duepeus membpannozo epaouenma npomornos. Cunres ATO:
paboma npomonnoi ATD-cunmaszwi. I[lpeumymiecTBa a’3poOHOTO
nyTHu oOMeHa

BEIICCTB Tepea aHadpOOHBIM. DQPPEKTUBHOCTh IHEPTrETHICCKOTO
oOMeHa.

JleMoHCTpanuu

[optpetsl: B. A. Durensrapar, I1. Murtues.

TaOnuiibet ¥ cxembl: « DHEPTeTHUECKUH OOMEH.

JlabopaTopHble M IpakTHYeCKHe PadoOThI
JlaGopatopHass  pabora «CpaBHeHHE
U JIBIXaHUSD»

OTansl SHEPTCTUUECKOT'O oOMeHa.

JTall. I'mukomms — 6CCKI/ICJ'IOpOI[H06

IpoIeccoB  OpoKeHus

(22poOHBIN); TIHMKOIM3, OpoKeHHE, OHUOJIOTHYECKOE
okucieHue (mpixanue), nukia KpeOca, OKHCIHTEIbHOE
dbochopunupoBanre, MPOTOHHBI TPAJAUEHT, MPOTOHHAsS
AT®-cuHTaza.

[lepeuucnarb OCOOEHHOCTH HHEPreTHYECKOro oOMeHa
B KJIETKE.

OnwucsiBath ATarbl HHEPreTUYECKOTO oOMeHa
(MOATrOTOBUTENBHBIA, OECKHUCIOPOIHBIM, KHUCIOPOIHBIN)
¥ CPaBHHUBATh UX MEXY COOOH.

XapakTepu3oBaTb  pEaKUM  IJIMKOJM3a, OpOXKEeHMS,
KJIETOYHOTO JIbIXaHUSI.

VYcranaBnuBaTh  B3aMMOCBSI3b  MEXKAY  IVIMKOJHU30M,
KJIETOYHBIM JIbIXaHHEM

u cuHTe30M Mosekysn ATO.

CocraBnsTth YpaBHEHUS OCHOBHBIX 3TaroB
HHEPreTUYecKOro oOMeHa B KIJIeTKE.

PaccuurtsiBaTh JHEPreTUYECKYIO 3¢ EKTUBHOCTD

TJIMKOJIM3a U OMOJIOTHYSCKOTO OKHCIICHMUS.
Ha3piBaTb HMCXOIHBIE BCIICCTBA, KOHCYHBIC IIPOAYKTHI

U yCIIOBUS  NIPOTEKaHUS  PEaKUUh  DHEPreTUYECKOro
oOMeHa.
CpaBHuBaTh SHEPIreTUYECKYIO 3¢ EKTUBHOCTD
OECKUCIOPOAHOTO U KHCIIOPOJHOTO JTaINoB
HHEPreTHYECKOro oOMeHa
TEMA 7. HACJIEJICTBEHHASI UH®OPMAILIUS U PEAJIU3ALIMA EE B KJIETKE (9 4)
33 -34. Peakuum | Peakuuu MarpuuHoro cuHre3a. IlpuHuun komiuiemeHTapHOCTH | PackpbiBaTh coxepKaHME TEPMUHOB U IOHATHUN: TEH,
MaTPHYHOI'0 CHHTE3a B PEAKIUAX MATPUUYHOIO CHUHTe3a. Peanu3anus HaclIEICTBEHHOW | TEHETUYECKUI KOJ, KOJOH (TpHUILIET), CTON-KOJIOHBI,
(24) uHpopmanuu. ['eHeTndeckuil Koj, ero cBOMCTBa. TpaHCKpUNLUSA — | MaTpulla, MAaTpU4YHBIA cuHTE3, TpaHckpunims, PHK-
MaTpUYHBIN CUHTE3 PHK. [IpyHUUIBL  TPaHCKPUIILHKU: | IIOJIUMEPA3A, IPOMOTOP, CIUIAMCUHT, UHTPOH, HK30H.
KOMIUIEMEHTAPHOCTb,  aHTUIIAPAJIEIBHOCTb, ACUMMETPUYHOCTb. | XapakTepU30BaTb  peakUMM  MaTpUYHOIO  CHHTE3a,




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

Cospesanue mampuunvix PHK 6 aykapuomuueckoti
Hexooupyrowue PHK.

JemMoHCTpauMu

Ioptpet: H. K. Konb1os.

Tabauikl u cxeMel: «buocunTes 0enkay, «['eHeTHUEeCKUH KOy

Kjemke.

CBOMCTBA F€HETUYECKOTO KOJA.

OnuceiBaTh  3Tanbl  TPAHCKPUILMM W TPAHCISILUU;
YCTaHABIMBATh  B3aMMOCBS3b  MAaTPUYHBIX  pEAKUUU
B KJIETKE; CXEMaTHYeCKU U300pakaTh MaTPUUHbIE pEeaKlUU
TPAHCKPUIILUH U TPAHCIISILUU.

Pemate  Ouwonoruyeckwe 3ajaud  Ha  ONpEACICHHE
nocnenoBarenpHoctn  HykineotunoB  JIHK  u MPHK,
MNPpUMCHAA 3HaHWUA O PCaKludgX MAaTpUIHOro CHHTE3a,
FCHECTUYCCKOM KOJC, TPUHIUIIC KOMIVICMCHTAPHOCTHU

35 -36. Cunres 0e1ka
(2 4)

Tpancnsauuss we€ oranbl. Yyactue  TpaHcnopTtHeix  PHK
B OmocuHTe3e Oenka. YcimoBus OumocuHTe3a Oenka. Kommpomanue
aMUHOKHCIIOT. Poib pubocom B OmocuHTE3€e OeIKa.

JdeMoHcTpannmn

Tabauibl u cxeMel: «buocuntes 0enkay, «['eHeTHUECKUH KOy

PackpeiBaTh  comepkaHue  TEPMHUHOB U IOHSTHUM:
Tpancisusa, a"TukonoH, TPHK, amunoammn-tPHK-
cUHTeTa3a (Kojasa), moymprudocoma (Iommcoma).
XapakTepu30BaTh CBONCTBA T€HETUYECKOTO KOJa.
OnuceiBaTh  ATambl  TPAHCISIUH U CXEMATUYECKU
M300paxkaTh MAaTPUYHBIE PEAKIIUU TPAHCIISIIHH.

Pemarp Ouonormyeckwe 3amaud  Ha  ONpEENICHHE
antukonoHoB TPHK, mocnemoBaTensHOCTH aMHUHOKHCIOT
B MOJIeKyJe Oenka, TpUMEHss 3HAHUS O PeaKIHIX
MaTPUYHOTO CHHTE3a, TEHETUYECKOM KOJe, NpPUHIIUIIEe
KOMIUIEMEHTApHOCTH

37 -38. MexaHusmbl
IKCIPECCHH I'eHOB
(2 49)

Cospemennvie npedcmasienusi 0 CMpoeHUulU 2eHO8.
Opranuzanuss TreHOMa Yy MPOKAPUOT | DYKAPHOT.
aKTUBHOCTH

reHoB Yy mpokapuoT. ['mmote3a omepona (P. XKakob, XK. Mano).
Monexynsapnvie mexanuszmvl 3Kcnpeccuu 2eHos y sykapuom. Ponb
XpomamuHna 6 pe2ynayuu pabomwvl 2enos. Perynsaius OOMEHHBIX
MpolieccoB B kieTke. KneTounslil roMmeocTas.

JleMoOHCTpanun

Ta0auibl u cxeMbl: «brocunTe3 Oenkay, «[ eHeTHYeCKUH KO

Perynsuus

PackpsIBaTh comepxkaHue TEPMUHOB M IIOHATHI: OIepaTop,
ONEPOH, CTPYKTYPHBIE T€HBI, IPOMOTOP, PEIPECCOP.
OnwucsiBath CTPYKTYpPY reHoma IIPOKApHOT;
XapaKTepU30BaTh paboty UHIyIIUOEIBHOTO
U penpeccuOesbHOrO OEPOHa.

Belaensate CTPYKTYpHYIO U PEryJIATOPHBIE YacTH I€Ha
JYKapHoT.

CpaBHUBATh NPOLIECCHI IKCIPECCUU T'E€HOB y MPOKAPHOT
U DYKapHoT.

XapakrepuzoBath runotesy omnepona (®. XKakoo, XK.




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI y4eOHoit

HECATCJIbHOCTH oﬁyqammnxcﬂ

Mamo).
OnuceIBaTh
romeocrasa

MCXaHU3M MOoAACPIKaHU A KJI€CTOYHOI'O

39 -41. OcHOBBI
BHPYCOJIOTHH.
Nudpopmanmonnas
omoJiorus

By

Bupycsl — HekieTouHble (OPMBI KU3HU U OOJHTaTHBIC Tapa3HTHI.
CTpoeHHE  TPOCTBIX W CJIOXKHBIX  BHPYCOB, PETPOBUPYCOB,
O6aktepuodaroB. Kuzneunwviti yuxn J[HK-codepoicawux eupycos,
PHK-cooepocawyux bakmepuogazos. Obpamuas
MPAHCKPUNYUs, peeepmasa, unmezpasd.

Bupychbie 3a0oneBanusi 4enoBeKa, >KUBOTHBIX, pactenuid. CITN,
COVID-19, conmanbHble B MEIUIIMHCKHE TTPOOJIEMBI.

8UPYCO8,

buoungpopmamuxa: ummezpayus u aHaiuz OOILUIUX MACCUBOB
(«bigdatar) CMPYKMYPHBIX buo02UYeCKUX OUAHHBIX.
Hanomexnonocuu 6 6uonoeuu  u meouyune. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanun

Iloptpet: 1. 1. iBaHOBCKUIA.

Tabnuiibt U CXCMBL: «I'eneTnueckui KO, «Bupyco»,

«bakrepuodarm».
JlaGopaTopHble M MpaKkTHYecKHe PadoThI
[IpakTuueckas pabora «Co3gaHue MOJIETTH BUPYCa»

PackpsiBaTh conxepKaHUE TEPMUHOB H IIOHATHN: BHUPYC,
BUPHOH, CEpIIEBUHA, KallCH, OOpaTHas TPaHCKPUIILIHSL,
perpoBUpychl, Oakrepuodar, BHUPYC HMMyHoAeduLUTA
yenoBeka (BUY), mpupogHo-ouaroBsie HHOEKIUH.
XapakTepHu30BaTh BUPYCHI, pETPOBUPYCHI U OakTepuodaru
KaK BHYTPUKJIETOUHBIX NAPA3UTOB MPOKAPUOT U SyKapHUOT.
W3naraTb rumnore3bl 3BOJIIOLMOHHOIO IPOUCXOXKICHUS
BUPYCOB.

OnuceiBaTh MEXaHU3M B3aUMOJICHCTBUS BUPYCA U KIIETKH,
MH(EKIMOHHBIN BUPYCHBIN IIpo1iecc.

XapakTepHu30BaTh MEXaHU3MbI BEPTUKAJIBHON
Y TOPU3OHTAIBbHON mepeaayd BHUPYCOB; 3a00JeBaHUs
KUBOTHBIX U PACTEHUH, BbI3bIBAEMbIE BUPYCAMHU.

HazpiBaTh  BHpycHble 3a00JieBaHHSA, BCTpEYAIOIIHECs
y uesoBeKa: rpuil,

KieneBou sH1edanut, renarut, COVID-19, CITU/I.
CobOmroaTh  mpaBWiIa  MOBEACHUS B OKpY’Karolen
NPUPOHON cpene, Mep MPOPUIAKTUKU PaCIpOCTPaHEHUs
BHUpPYCHBIX 3a00sieBanuil (B ToM uncie BUY-undexunn)

TEMA 8. "KU3HEHHBII HUKJ KJIETKH (6 1)

42. KusHeHHbIN
KJETKH

(1)

IUKJI

Krnerounsnit nuxi, ero nepuonsl u peryisuus. Matepdasza u muros.
Oco0eHHocTH TpoLeccoB, NMpoTekaromux B uHTepdase. [loaroroska
KJIEeTKH K JeneHuto. [lpecunrernyeckuil  (MMOCTMUTOTHYECKHIA),
CUHTETUYECKHUN Y MIOCTCUHTETUYECKUN (mpeMuTOTUYECKHUH)
nepuo bl HTEPGa3bI.

JdemMoHcTpauuu

PackpsiBath cozepKaHue TEPMHUHOB Y MTOHATUM:
KJICTOYHBIN [UKJI, HHTEpda3a.
[lepeunciaATh TEpPUOJBI KU3HEHHOIO IMKJIA  KIETKH

M XapaKTCPU30BaAThb MMPOTECKAIOIIHNE B HUX ITPOLCCChI




Tembl YPOKOB ILnanupyemble BH/IbI y4eOHoit
U KOJIUYeCTBO YaCOB OcnosHoe conepianie AeSITeJIbHOCTH 00YYAKIIHNXCS
Tabnuiie! u cxeMel: « Ku3HEHHBIH HUKIT KIETKHY, « MUTO3»
43 -44. Martpuunsblii | Matpuussiii cunte3 JJHK — penukauus. [Tpunnuner perukanuu | PackpsiBath coJiepKaHue TEPMUHOB Y TIOHSTHUM:
cunte3 JHK. Xpomocomsr | JIHK:  kommieMeHTapHOCTb,  TOJYKOHCEPBATUBHBIM  CHHTE3, | peIUIMKAIMA  (peayIuIMKamus),  KOMIUIEMEHTapHOCT,
(24) AHTUNAPAIIICTBHOCTb. anTunapaiensHocts, JJHK-nmonumepasa,
Mexanusm pernkanuu JHK. XpoMmocombl. CTpoeHue XpomMocoM. | TeloMepa, peIUIMKalMOHHAs BUJIKA, XpOoMOcoMa,
Temomeps u Tenmomepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — | XpDOMOCOMHBI ~ HAa0Op,  HYKICOCOMBI,  CECTPUHCKHE
KapuoTurl. JIUIUIOWJHBIM U FaryIOUIHBIA  HAOOPBI  XPOMOCOM. | XpOMATH/IbI,  IIEHTPOMEpa,  KApUOTHUIl,  TaIUIOWIHBII
['omonornynsie xpomocomsl. [10710BBIE XPOMOCOMBI. U IUIUIOMJIHBIA ~ HAOOp  XPOMOCOM,  T'OMOJIOTHYHBIC
JdemMoHcTpanuu XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
TaGnuier u cxembl: <«OKM3HEHHBIM IMKI KiIeTKW», «CtpoeHue | XapakTepu3oBaTh CTPOCHHME XpOMOCOM, KapHUOTHIIOB
xpomocom», «Pemmkanus JJHK». OPTraHHU3MOB.

OO6opyI0oBaHKE: CBETOBOM MHUKPOCKOIl, MUKponpenaparbl: «Muto3s
B KJICTKaX KOPEIIKA JIyKa.

JlabopaTopHble U IpaKkTHYeCKHe PadoThl
JlabopatopHas pabota «M3ydyeHue XpomMocom
MHUKpPOIIpEemna-paTax»

Ha TOTOBBIX

Ilepeunciare npuHuuns! permkanuu JJHK n naBate um
COZIEPKATEIBbHYI0 XapPAKTEPUCTHUKY.
OnuceiBath Mexanu3Mm perutukanuu JJHK.

Cxemarnuecku  u300pakaTb  CcTpoeHue  MmeTadazHou
XPOMOCOMBI.
Pasznuyarts XPOMOCOMBI Ha MUKpOTpenaparax

U MUKpodoTorpapusx

45 -46. [le1enne KJIETKH —
MHTO3
(2 9)

Z[eJ'IGHI/IC KJIICTKH — MHUTO3. CTa,[[I/II/I MHTO3a U NPOUCXOLAAIINEC B HUX

IIPOLIECCHI. Tunel MUTO3a. Kapuoxunes Y LIUTOKHHE3.
buonornueckoe 3HaueHNE MUTO3A.
JdemoHcTpanuu

TalOmuiel ¥ cXeMpl: « KU3HEHHBIM LMK KJIETKHY,
xpomocom», «Pemmkanus JJHK», «Mutos».
OO0opy/I0BaHKE: CBETOBOM MHKPOCKOI; MHKpoIrpenapaTsl «MuTto3
B KJIETKaX KOPEIITKa JTyKay.

«CrtpoeHnue

PackpbIBaTh cojepkaHHe TEPMUHOB M MOHATUH: MHTO3,
npodasza, meradasza, anHadaza, Tenodasza, KapHOKHHES,
IIUTOKMHE3, BEPETEHO JeNeHus, Merada3Has IJIaCTUHKA,
O6opo3sna geneHusl.

Hepe‘—II/ICHHTB IOCIC0BAaTCIIbHOCTD CTa)II/Iﬁ MHTO3a
N OIIMCBIBATH MPOHUCXOAAINE HA HUX ITPOILIECCHI.
CpaBHI/IBaTB 0COOEHHOCTH MIPOTCKAHUA MHTO3a

B paCTUTCIIBHBIX U JKUBOTHBIX KJICTKAX.




Tembl YPOKOB ILnanupyemble BH/IbI y4eOHoit
OcHoBHOe cogepkaHue

U KOJIMYeCTBO 4YaCOB AeATeJbHOCTH 00y4aroIIuXCs
JlaGopaTopHble U IpaKTHYecKne padoThl OOBACHATH OMOJIOTHYECKUIN CMBICIT MUTO3A.
JlaGoparopHasi pabora «HaOmrogeHnne muTO3a B KJI€TKax KOHYMKa | Pasnmuyare cragum  MHMTO3a Ha  MHUKpoOIpernaparax

KOpeIlKa JyKa (Ha TOTOBBIX MUKpOIpEenaparax)»

1 MUKpodoTorpapusx

47. Peryasinus
sKH3HEHHOI'0 UKJIA
KJIETOK

1)

Perynsnus MUTOTHYECKOTO MHWKIA KIETKU. [Iporpammupyemas
KJICTOYHAsl THOEITh — arornTo3.

Knerounoe sapo, XpOMOCOMBI, (YHKIIMOHAJIbHAs T'€HOMHKA.
Mexanuzmol  npo-rugepayuu,  ougppepenyuposxu,  cmapenus

u eubenu xnemox. «Llugposas knemrkay — oOuoungopmamuueckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.
JdemMoHcTpanuu

PackpbiBaTh conepaHHe TEPMHHOB M IOHSTHHN: aIlonTo3,
nponudepanus, TuddepeHIpoBKa.

XapakTepu30BaTh PETYJSIHI0 MHTOTHYECKOIO  ITHUKIIA
KJIETKU.
OOBICHATD OHMOIOrNYECKUI CMBICII

3aHp0FpaMMI/IpOBaHHOI71 KJIETOYHOM ru0eji — amoIrosa.
YcranaBanBaTh B3aHMOCBS3b MCKAY TOMCOCTAa30M KIICTOK

Tabmuubl  u cxempl: <«OKU3HEHHBIM LMK KIETKW», «CTpoeHHE | U UX THOeNbIo
xpomocom», «Pemmkanus JJHK», «Muto3»
TEMA 9. CTPOEHUE U ®YHKIIUU OPT'TAHU3MOB (17 4)
48. Opranusm Kak eauHoe | buonornueckoe paszHooOpasue opraHusmoB. OJHOKJIETOUYHBIE, | PackpbIBaTh coepkaHle TEPMUHOB U MOHITUI: OPraHU3M,
neJsoe KOJIOHUAJbHBIE, MHOTOKJIETOYHbIe oOpraHu3mbl. (OCOOEHHOCTH | OpraH, Opra-HeIbl, CHCTeMa OpraHoB,  ammapar,
(19) CTPOEHHUS U KU3HEACITEIbHOCTU OJHOKIIETOUHBIX OPraHU3MOB. (byHKIIMOHATBbHAS CHCTEMa, TOMEOCTa3.
baktepuun, apxew, OJHOKIETOYHBIE TpUOBL, OIHOKJIETOYHBbIE | [lepeuncusTsh CTPYKTYpHO-(YHKITMOHATHHBIE 4acTH
BOJIOPOCIIH, Ipyrue NpoTucThl. KonoHnaabHbIe OPraHu3MBl. O/IHOKJIETOYHBIX, KOJIOHUAJIbHBIX, MHOTOKJIETOUHBIX
B3aumocBs3p yacTell MHOTOKJIETOUHOTO OpraHu3ma. TKaHU, OpraHbl | K MHOTOTKaHEBBIX OPTaHU3MOB.
U cUcTeMbl opranoB. OpranusM Kak euHoe 1enoe. ['omeo-cras. XapakTepru3oBaTh 0COOEHHOCTH CTPOEHUS
JdemMoHcTpauuu U )KM3HENEATEIbHOCTH  OJHOKJIETOYHBIX  OpraHU3MOB,
Talauier Y CXEMBI: «OHOKIIETOYHBIE BOJIOPOCIHY, | KOJOHUAIbHBIX, MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
«MHorokneTounsie  Bopopociny, «baktepum», «lIpocreitmmey, | OpraHu3MoB.
«Opransl IBETKOBBIX pacTeHH», «CUCTEMBI OPTraHOB MO3BOHOYHBIX | CpaBHUBATh MEXIY coboit OJTHOKJIETOYHEBIE,
KUBOTHBIX», « BHyTpEeHHEE CTPOCHHE HACEKOMBIX). KOJIOHUAIbHbIE, ~ MHOTOKJIETOYHbIE UM MHOTOTKAaHEBbHIE
O6opyaoBaHue: CBETOBOM MUKPOCKOIT; MUKpOTpEnaparhbl | OpraHu3Mbl
OJTHOKJICTOYHBIX OPTaHW3MOB; JKHUBBIE DJK3EMIUISIPHI KOMHATHBIX
pacTeHmii; TepOapuu  pacTeHHH pa3HBIX OTAENOB;  BIIAXHbBIE

MpenapaTbl KUBOTHBIX




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI y4eOHoit

HECATCJIbHOCTH oﬁyqammnxcﬂ

49. TkaHu pacTeHui

(1)

Txanu pacteHuil. TUIBI pacTUTEIBHBIX TKaHEW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOAAIIAs, OCHOBHAs, MexaHHueckasi. OcoOeHHOCTH
cTpoeHusi, PyHKIUI U pacroOKEHHUS TKaHEH B OpraHax pacTeHH.
JdeMoHcTpanuu
Tabauupl ¥ cxeMpL:
pacTeHuin»,
«KopueBwie cucremb», «CtpoeHue credmsn», «CTpoeHHue JTUCTOBOU
IJ1aC-TUHKNY.

«Tkanu pacrenuit», «Opranbl LBETKOBBIX

PackpeiBath conepxkaHue TEPMHUHOB U MOHATHH: TKaHb,
SMUAEPMUC, POOKA, KOPKA, JIyO, TPEBECHHA, TPEBECUHHBIC
BOJIOKHA, JIyOsTHbIE BOJIOKHA, COCY/Ibl, KAMEHUCTBIE KJIETKH.
XapakTeprus3oBaTh TKaHEWU:
oOpa3oBaTenbHas, IMOKPOBHAs, MHPOBOJSIIAs, OCHOBHA,
MEXaHHYECKasl; MEePEUYUCTIATh OCOOCHHOCTH WX CTPOCHHUS
U BBINOJIHSIEMbIE (PYHKIHH

THUIIbI PACTUTCIIBHBIX

OO6opysioBaHME: KMBBIE OSK3EMIUILIPbl KOMHATHBIX pacTEHUH;
CBETOBOM MHKPOCKOIT; MUKPOIIpENapaThl TKAHEH.
JlaGopaTopHble U IpPaKTH4YecKne padoThl
JlaboparopHas pabdota «l3ydyeHue TkaHel pacTeHUI»
50. Txanm :KuBOTHBIX | TKaHM JKMBOTHBIX U 4esloBeKa. Tumbl KUBOTHBIX TKaHeW: | PackpbIBaTh cojepikaHue TEPMUHOB U NOHSTUN: SIUTEINH,
U YeJ10BeKa SNUTEINANIbHAS, COCIMHUTEIIbHAS, MBIILIEYHAas, HEpBHAs. | CEKPET, MBIIIECYHBIE BOJIOKHA, HEHPOH, HEUPOTTIHSL.
(14 OcoOeHHocTH  CTpoeHUs, (YHKIMM U pacloioXeHUs TKaHel | XapakTepu3oBaTh  TKAHU  JKUBOTHBIX M YEJIOBEKa:
B OpraHax >KMBOTHBIX U 4YEJIOBEKaA. SNUTEINAIbHAS, COCAVMHUTENbHAS, MBIIICYHAs, HEpPBHAsd;
JdemMoHcTpauuu MEPEYUCIIATh OCOOEHHOCTH UX CTPOEHUS U BBINOJIHSIEMbIE
TabGnuier  u cxembl: «TkaHu KUBOTHBIX», «CKener uyelnoBeka», | QyHKIUU
«IInmeBapurenbHast CHUCTEMaY, «KposeHocHas CHUCTEMaY,
«/lpixaTenpHas  cucrema», «HepBHas  cucremay», «Koxay,
«MBpI1IeYHAs CHCTEMAY.
O06opyioBaHKE: CBETOBOM MUKPOCKOIT; MUKPOIIPENapaThl TKaHEH.
JlabopaTopHble U IPaKTHYeCKHEe PadoThl
JIaGoparopHas pabota «/3yueHne TKaHeH KUBOTHBIX)
51. Opranbl. Cucremsl | Opransl. BereraTuBHble 1 reHepaTUBHbIE OpraHbl pacTeHuil. Opransl | PackpbiBaTh copep)kaHue TEpMHHOB U MOHATHM: Opra,
OpraHoB Y CUCTEMBl OpPIraHOB >KMBOTHBIX U yeioBeka. (DyHKIUM OpraHoB | KOpeHb, MOOEr, IBETOK, IJIOJ, CeMs, IMOJIOBbIE >KEJe3bl,
(149) U CUCTEM OpPraHOB. [IOJIOBBIE IIPOTOKH, KOIYJIAITUBHBIE OpPraHbl, CUCTEMBI

JdemMoHcTpanuu
Tabnuier u cxembl: «Opranbl IBETKOBBIX pacTeHHil», «KopHeBbie

OpTraHoOB.
XapaKTepmoBaTL BCTCTATHUBHBIC U IT'CHCPATHUBHBIC OPTaHbI




Tembl
M KOJIUYECTBO YaCOB

YPOKOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

CHUCTCMBI», «CTpO@HI/Ie CTC6J’IH», «CTpoeHI/IC JINCTOBOM IIIIaCTUHKH,
«Ckerer YCIOBCKay, «HI/IH_[eBapI/ITeJ'IBHaH CHCTEMA», ((KpOBeHOCHaH
CHUCTCMa», «,HBIXaTeJ'IBHaH CHCTEMa», «BBI,Z[CJ'H/ITGJ'IBHaH cucrema»,
«HepBHaH CcucTcMay, «BH,Z[OK];)I/IHHaﬂ CHUCTCMa».

060[ )YI0BAHME: KHUBBIC  OK3CMIUIAPbI  KOMHATHBIX paCTeHHI;'I;
rep6ap1/m paCTeHI/Iﬁ pa3HBIX OTACIOB, CKCJICThI IIO3BOHOYHBIX,

KOJUIEKIIMM OecrOo-3BOHOYHBIX JKMBOTHBIX; BIIQXHBIE IIperaparhbl
KUBOTHBIX, CKEJIET YelI0-BeKa.

JlaGopaTopHble U IpPaKTH4YecKne padoThl

JlaboparopHas padota «l3ydyeHrne opraHoB IIBETKOBOTO PACTEHHS

pacTeHWil, COMAaTUYECKHE W PETYJSTOPHBIE  OpraHb
KHBOTHBIX;, TICPEUUCIIATh OCOOCHHOCTH UX CTPOCHHS
Y BBITIOJTHSIEMbIC (DYHKITUH.

YcTaHaBIMBaTh B3aUMOCBSI3H MEXKIY CTPOCHHUEM OPIaHOB
U UX QyHKIHUSIMH.

PaznuuaTh BUABI TKaHEW, OpPraHbl W CUCTEMbI OpPTaHOB,
B TOM YHCJIC 4YeJOBEKa, Ha MHUKPOIIpernaparax, BIaXKHBIX
npenaparax, repoapusx u Mukpodororpadusax, Tabaunax,
MOJISIIAX U MYJISDKAX

52. Omnopa
opranu3mos (1 u)

TEJa

Omopa Ttenma  opranu3moB. Kapkac  pacrenmit.  CkeneTsl
OJHOKJICTOYHBIX H MHOTOKJICTOYHBIX JKMBOTHBIX. HaPY)KHI)If/'I
Y BHyTpeHHU# ckeneT. CTpoeHHE U TUIIbI COSAMHEHUS KOCTEH.
JdemMoHcTpanuu

Tabmunbr u cxeMbl: «Ctpoenue crebns», «CTpoeHHE JTUCTOBOU
TUTACTHHKIY, « CKETIeT YeTI0BEeKay.

OO0opy/oBaHME: CKeNeThl MO3BOHOYHBIX; BIJIAXKHBIE Ipernaparbl
KUBOTHBIX; CKEJIET YeJIOBeKa; PAaKOBHHBI MOJUTIOCKOB; KOJUICKIIHU
HACCKOMBIX, UTJIOKOXUX

PackpsIBaTh copepkaHue TEPMHUHOB M IOHATHI: ONOPHBIE
CUCTEMBI, OOOJOYKM  KJIETKH, (QUOPWIUIBI,  Kapkac,
HapyKHbII CKEJIET (XUTUHOBBIN MTOKPOB),
TMAPOCTATUYECKUN CKEJIET, BHYTPEHHHUH CKEJIET, KOCTH
(nMHHBIE, KOPOTKHE, TUIOCKHE), COCIUHEHHS KOCTEH,
HETOABWKHBIC (IIBBI), TOJYMOJABUKHBIE, TOABUKHBIE
(cycraBbl), OTHENBI CKEJIeTa IMO3BOHOYHBIX IKUBOTHBIX:
yepen, OoceBoil ckener (NMO3BOHOYHMK, TpyJaHas KIETKa,
XO0p/Jia), Mosica KOHEYHOCTEH, CBOOOTHBIE KOHEUHOCTH.
OrnuceIBaTh HapyKHBIN Y BHYTpPEHHUH CKEJIEThI
KUBOTHBIX, CTPOCHHE U TUIIbI COETUHEHUS KOCTEH.
VYcraHaBnMBaTh B3aUMOCBSI3U MEXAY CTPOCHHEM OMOPHBIX
CUCTEM U UX (PYHKIIHSIMH B OpTaHU3ME.
CpaBHMBaTh CTPOECHHE OMOPHBIX
1 KUBOTHBIX

CUCTEM pacTeHUM




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI y4eOHoit

HECATCJIbHOCTH oﬁyqammnxcﬂ

53. /IBu:KeHHEe OPraHNU3MOB

(1)

JIBM>KeHHE OpraHu3MoB. JIBM)KEHHE OJHOKIETOYHBIX OPraHM3MOB:
amMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. /[BH)KEHNE MHOTOKJIIETOUYHBIX
pPacTeHMI: TPOIIU3MBI U HACTUU. [IBHKEeHUE
MHOTOKJIETOYHBIX JKHUBOTHBIX U YEJIOBEKa:
Pe¢nexc. CkeneTHble MBIIIIIBI U UX padoTa.
JdeMoHcTpanuu

Tabnuier u cxembl: «OIHOKIETOUHBIE BoAopocany, «IIpocreiimmuey,
«CTpoeHune MBI, «MBbIIlIeyHas CHCTEMay

MbIII€YHasA CUCTEMA.

PackpbiBaTh ~ cOJepKaHME  TEPMHUHOB M MOHSITHU:
NBW)KCHUE,  JIBUTATEIBHBIC  OpraHeUIbl,  JBUKCHUE
npocredmux (amMEOOUIHOE, KI'YTHKOBOE, PECHHUYHOE),
JBI)KCHUE PAaCTEHUH (TPOIH3MBI,

HACTWHM),  MBIINICYHbIE  CHUCTEMbI  (COKpaTHUTEIbHbBIC
BOJIOKOHIIA, KOXXHO-MYCKYJIBHBI  MEIIOK, CKeJeTHas

MYCKYyJIaTypa), CKeJeTHas MbllIla (MBIIIEYHOE BOJIOKHO,
Muo(huOpuiIa), BHICIIME JABHTaTeIbHBIE LIEHTPHI, padoTa

MBIIII  (OBUraTeabHasi, COMAaTHYECKas), MBbIIIEUYHOE
YTOMIICHHE.
XapakTepu3oBaTb  BHUIbl  JABM)KEHUSI  OJHOKJIETOYHBIX

Y MHOTOKJIETOYHBIX OPraHU3MOB.
OnucelBaTh CKEJIETHBIE MBIIIIIBI U UX PadOTYy.
VYcraHaBnuBaTh B3aUMOCBSI3b MEX/y CTPOCHHEM OMOPHBIX
CUCTEM U JBUKECHUSIMU OPraHU3MOB

54 -55. IIuranue
OpPraHu3MoB
24)

[Iutanue opranusmoB. I[lornomenue BOJBI, YTIEKUCIOTO rasa
W MUHEpAJIbHBIX BEHIECTB pacTeHHUsIMU. [IUTaHWME IKUBOTHBIX.
BHyTpunonoctHoe U BHYTPUKIETOUYHOE mnuuieBapeHue. Ilutanue
MMO3BOHOYHBIX KUBOTHBIX. OT/IEIbI MUIIIEBAPUTEIILHOTO TPAKTA.
[TumeBapuTenbHbie kene3nl. [IuneBapurenbHas cucTemMa 4eaoBeKa.
JdemMoHcTpauuu

Tabmunbr u cxembl: «Kumeunononoctasie», «llumeBapurensHas
cucteMay, «CxeMa MUTAHUS PACTCHUID.

OO0O0py/IOBaHME: JKHMBBIE DK3EMIUISIPbl KOMHATHBIX  pPAcTEHHI;
o0opy10BaHuE /sl IEMOHCTPALlMU TTOYBEHHOTO
Y BO3IYLIHOTO THMTAHMWS  PACTEHWH, PpACIIEIUIEHUS Kpaxmana

1 0eKOB MoJ IeHCTBIEM (PEPMEHTOB

PackpeiBaTh cojepkaHue TEPMUHOB U MOHATUMN: NMHUTAHUE,
NUIIeBapeHue,
M0JIOCTh, MUIIEBapUTENbHAs TPyOKa, MUIIEBAPUTEIbHBII
TPaKkT, NUIIEBAPUTEIbHbIE JKENe3bl, MUIIEBAPUTEIbHbBIE
COKH.

XapakTepu30BaTh MUTAHUE KUBOTHBIX; BHYTPUIIOJIOCTHOE
Y BHYTPUKJIETOYHOE MUILIEBAPEHHUE.

Pasnmuyare Ha  u300pakeHusX  (cxemax,
MYJISKax) OTJIENbI MUIIEBApUTEITHHOTO
Y NIUIIEBAPUTENIbHYIO CUCTEMY UeIOBEKa.
YcTaHaBIMBaTh B3aMMOCBSA3M MEXAY CTPOCHHEM OpPraHOB

MUIICBAPUTCIIBHBIC BaKyOJIH, KHIICYHAA

Ta0JIHIIaX,
TpakTa

MUILEBAPEHUS
U X QYHKUUSAMHI B OpraHU3ME.

CpaBHuBaTh CTpPOCHHE OpraHoB pacTeHui,
oOecrneynBalIMX KOPHEBOE MUTaHHE U (POTOCUHTES;

MUIICBAPUTCIIBHBIX  OpPraHCIII HpOCTCﬁIJ.IPIX " OpraHoB




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

MMUIICBAPCHUA ) KUBOTHBIX

56 -57. Jbixanme | JIpixanue opraHu3moB. Jlpixanue pacTeHuid. [[prxaHue >XKUBOTHBIX. | PackphiBaTh coliepaHue TEPMUHOB M MOHSATUM: JbIXaHHUE,
OPraHM3MOB Huddys3us razoB uepe3 MoBepxXHOCTh KieTkH. KoxkHoe npixanue. | Auddys3us, KOXKHOE JbIXaHHWE, OpraHbl  JbIXaHHUS,
24) JbixatenpHass moBepxHOCTh. JKabepHoe U JNErovyHOE JbIXaHUE. | AbIXATENbHBIC IBUKCHUS, NbIXaTeIbHBIA LEHTp, JErOUHbIe
JlpIxaHue IO3BOHOYHBIX >KMBOTHBIX U YeJOBEKa. DBOJIOLUOHHOE | 00BEMBI, KU3HEHHAS! EMKOCTD JIETKHX.
YCIOKHEHUE  CTPOEHUS  JIETKUX  TMO3BOHOYHBIX  JKMBOTHBIX. | XapaKTepu30BaTh  JIBIXaHUE  PACTCHUI; JIbIXaHHE
JlpixaTenpHasi cUcTeMa uejoBeKa. MexXaHW3M BEHTWJISIIUU JIETKUX | dKUBOTHBIX U YEJIOBEKA.
y TITUI ¥ MJIICKOTTUTAIOIIUX. OnuchIBaTh SBOJIOIMOHHOE YCIOKHEHNUE CTPOCHHUS JIETKUX
Perynsiiust apixanus. JlpixaTenbHble 00bEMBI. MMO3BOHOYHBIX KUBOTHBIX.
JdemoHcTpauuu Paznmuuate Ha u3o0pakeHuwsix (cxemax, TaOIUIaxX,
Tabnuibl U cxembl: «JlpIxaTebHas CUCTEMAaY. MYJISDKAX) ABIXaTEIbHYI0 CUCTEMY YE€JIOBEKa.
OObopyznoBanue: o0OpyAOBaHUE [JIsi JEMOHCTpAllMd ONBITOB 10 | ONMUChIBaTh MEXAaHM3M BEHTWJISIUU  JIETKUX Y MTHII
M3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIBIXaTeNIbHBIX | U MJICKOMUTAOIINX.
JBIKEHUM VYcraHaBiuBaTh B3aMMOCBSI3M MEXKIY CTPOCHHEM OPraHOB
JBIXaHUS U UX (QYHKIIUSIMU B OpTaHu3Me
58 -59. Tpancnopt | Tpancnopt BemiecTB y opraHu3mMoB. TpaHcnopTHbele cucteMbl | PackpbiBaTh COoepXKaHUE  TEPMHUHOB Y TIOHSTHUH:
BeLIeCTB Y OPraHUu3MOB pacteHuid. TpaHCIOPT BeLIECTB y )KUBOTHBIX. KpOBEHOCHas: cucTeMa | TpaHCIOPT BEIIECTB, TPAHCIOPT y PACTEHUM, KPOBEHOCHAs
24) ne€ opranbl. KpoBeHocHas cucTeMa TO3BOHOYHBIX JKMBOTHBIX | CHCTEMa JKMBOTHBIX, KpOBb, IJa3Ma, (OpMEHHbIE
n yenoBeka. Cepalle, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru | aneMeHThl, KpoBOoOOpalleHue, KPYrd KpOBOOOpAIIeHHS,
KpOBOOOpaIeHusl.  DBONIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHS | CEpICUHBIN LUK, numboobpaiieHue, numoa,
KPOBEHOCHOI CHCTEMbl IMO3BOHOUHBIX JKMBOTHBIX. PaboTa cepana | numdarnueckue  cocyabl,  JuM@aTuyecKkue  y3Ibl,
U €€ peryJisius. BHYTPEHHSIA cpeia OpraHu3Ma.
JdemoHcTpauuu XapakTepru3oBaTb  TPAHCIOPT  BEHIECTB Y pACTCHUU
Tabnuier u cxeMbl: «OpraHbl IIBETKOBBIX pacTeHHi», «KopHeBbie | 1 6€CITIO3BOHOYHBIX )KHBOTHBIX.
cucteMbly, «CtpoeHue cTebiss», «CTpoeHHE JTUCTOBOM TUTACTUHKWY, | OMUCHIBAThH KPOBEHOCHYIO CUCTEMY KUBOTHBIX
«KpoBeHocHast cuctema uenoBeka», «KpOBEHOCHBIE CHCTEMBI | U YETIOBEKA.
MTO3BOHOYHBIX KHUBOTHBIX) Paznuuate Ha wu3o0pakeHHsX (cxemax, TaOiUIax,

MyJISKaX) KPOBEHOCHYIO U JIUM(ATUYECKYIO
YyeJloBeKa.

CUCTEMY




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

YcTaHaBIMBaTh B3aMMOCBS3H MEXAY CTPOCHHEM OpPraHOB
KpoBOOOpaInieHust 1 ux QyHKIUSIMH B OpraHu3Me

60. Broinenenue | Boinenenue y opranu3sMoB. Beigenenue y pacrenuil. Boiaenenue | PackpbiBaTh coiep)KaHue TEPMHUHOB Y TTOHSITHI:
Y OPraHu3MoB y KUBOTHBIX. CoOKpaTuTelbHble Bakyonu. OpraHbl BbIIEICHUSA. | BBIACICHUE,  TyTTalMs, JIACTONAJ,  COKPAaTUTEIIbHbIE
(19) OunbTpanus, Cekpeuus u o0paTHOEe BCAChIBAHME KaK MEXAaHU3MBI | BaKyoJid, M3BUTHIE KaHAJbLbI, 3BE3qYAThle  KIETKH,
paboThl OpraHoB BbieseHUs. CBA3b MOJIOCTH TeJla C KPOBEHOCHOM U | BBLACTUTENbHBIE TPYOOUKH, MaJbIUTHEBBI COCY/bI, MOYKH,
BbI-JIe-JIN-TEJIbHON CUCTEMaMU. MOYE-TOYHHUK, MOYEBOH ITy3bIph, HE()POH, MOYA.
Bolgenenue y mo3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. XapakTepu3oBaTb ~ IPOLIECC  BBIIEIEHHUS Y pacTeHUN
[Toukn. Crpoenne u pyHKIMOHHpOBaHWEe HedpoHa. OOpazoBaHUE | U KHUBOTHBIX.
MOYHM Y YEJIOBEKA. Pa3znuyarh Ha n300paxeHusaX (cxemax, TabIuuax, MyJsDKax)
JeMoHCcTpanun BBIIETIUTENIbHYIO CUCTEMY YEJIOBEKA.
Tabnuiie! u cxeMel: «BoiaenuTenbHas cuctemay OnwuceiBaTh MexaHW3M (YHKIMOHHPOBAHUS HEPpPOHA;
mpoiiecc 00pa3oBaHUs MOYH.
VYcraHaBnuBaTh B3aUMOCBSI3U MEXJy CTPOCHMEM OpPraHOB
BbIIETICHUS U UX QYHKIUSIMHU B OPTaHU3Me
61-62. 3ammura | 3amuTa y OpraHM3MoB. 3alllUTa Yy OAHOKJIETOYHBIX OPraHu3MoB. | PackpeiBaTh coiepaHUE TEPMUHOB M IOHSATUMI: KallCyJa,
Y OpraHu3MoB Crniopsr Oaktepuii Y IIUCTHI IIPOCTEHILINX. 3amuTa | 3HIOCIOpa, IUCTa, KyTUKYJla, CPEACTBA TACCUBHOM 3aIlIUTHI,
(2u) Yy MHOTOKJIETOUHBIX pacrteHuil. Kytukyna. CpencrBa NAacCUBHOM | CPEICTBA XUMHUYECKOW — 3aIMTHI, KOXHBIE  ITOKPOBBI,
Y XUMHYECKOM 3anuThl. PUTOHLUIBI. UMMYHWTET, MIMMYHHAasl CACTEMA, aHTUT€H, AHTUTEO.
3amuTra  y MHOTOKJIETOYHBIX  JKMBOTHBIX.  [IOKpoBel M MX | XapakTepu3oBaTb  BHJbBl  3aAIIUTHl Y OJHOKJIETOYHBIX|
IIPOU3BO/IHBIE. 3aIllUTa OpraHu3Ma oT Oosie3Hel. IMMyHHas cucTeMa | i MHOTOKJIETOUHBIX OPraHU3MOB.
yenoBeka. KiieTouHblil U TyMopanbHbli UMMYHUTET. Bpoxa€HHbIil u | OnuceiBaTh ~ CTPOEHHE  KOXKHBIX ~ IMOKPOBOB U HX|
NpUOOPETEHHBIN crienupruyecKuii UMMYHHUTET. Teopusi KIOHAIbHO- | TPOU3BOIHBIX.

cenektuBHoro uMmynurera (I1. Opmaux, ®. M. bepner, C. Tonerasa).
BocnanurenbHble  OTBETHl  OopraHu3moB. Poib  BpOXIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

JdemMoHcTpauuu

Tabmumpr u cxembl: «Koxay, «mmynute», «CTtpoeHue cTedis»,
«CTtpoeHune JUCTOBOU MIIACTUHKI

Pa3znuyath Ha n300paxeHusX (cxemax, TabIuIax, MyJsDKax)
OpraHbl UMMYHHOM CHCTEMBI YeJIOBEKa.
VYcTaHaBIMBaTh B3aMMOCBSI3U MEX]y CTPOCHHEM OpPraHOB
3alUThl U UX YHKIUSMU B OpraHU3Me




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

63 -64. PazgpakuMocThb
| peryJsinust

Yy OpraHu3MoB

(29)

PazgpaxumocTh U perysiauus y opraHusMoB.  Pazapaxumoctsb
y OAHOKJETOUHBIX  opraHusmoB.  Takcucel.  Pazgpaxumoctsb
U peryJyisuus y pacteHuid. PocToBble BellecTBa U UX 3HaUCHHUE.
HepBHas cuctema U peduiekTopHas peryjsilus Yy )KUBOTHBIX.
HepBHas cuctema ue€ oTaensl. OBOMIOLMOHHOE YCIOKHEHHE
CTPOEHUS HEPBHOW CUCTEMBI y KUBOTHBIX. OTAEIBI TOJIOBHOI'O MO3ra
IIO3BOHOYHBIX Pednekc u pednexkropHas  nyra.
besyciioBHbIE U yCIIOBHBIE PEPIIEKCHI.

I'yMopanbHass perynasuuss U SHAOKPUHHAs CHCTEMa >KUBOTHBIX
u yenoBeka. JKenespl DSHIOKPUHHOM CHUCTEMbl U UX TOPMOHBI.
JleiictBue TOpPMOHOB. B3auMoO-CBS3b HEPBHOW W 3HIOKPUHHOMN
cucreM. [ mmoranamo-runodusapHas cucrema.

JdemMoHcTpanuu

Iloprper: U. II. I1aBnos.

Tabnuier u cxeMel: «CtpoeHue ruipbl», «CTpoeHue IUIaHapUmn»,
«BHyTpeHHee cTpoeHue noxzaeBoro uepBsa», «HepBHas cucrtema
pB10», «HepBHas cuctema narymkn», «HepBHast cucrema npe-
cMmblkatomuxcs», «HepBHas cucrema ntuny, «HepHas cuctema
Miekonurammux», «HepBHas cucrema yenoBeka», «OHAOKpUHHAsS
cucremay, «Peduekcy.

O6opyioBaHKE: MOJENN TOJIOBHOT'O MO3Ta Pa3IMYHbIX KHUBOTHBIX

KNBOTHBIX.

PackpsiBath coJiepKaHue TEPMUHOB Y TIOHSATHIA:
pa3IpaXUMOCTh,  PETYJSIUsA,  TAKCUCHI,  POCTOBBIE
BeIleCTBA (ayKCHHBI), HEPBHAs CHUCTeMa, pPeQIeKTOpHAs
perymsnus, pediekc, pedaekTopHas ayra, nepeaHui MO3T,
MPOMEKYTOYHBIA ~ MO3T, CPEIHMH MO3T, MO3XKEYOK,
MIPOJIOJITOBATHI MO3T, BETreTaTHBHAs HEPBHAs CHCTEMA,
ryMOpaJibHasi ~ PETyJSIUsi, TOPMOHBI,  DHIAOKPHHHAS
cHCTeMa, THIoTajlaMO-TUIo(u3apHas cucTeMa.
XapakTepu3oBaTh  Pa3gpPaXUMOCTh Y OJHOKJIETOYHBIX
OpPTaHU3MOB H PEIICKTOPHYIO PETYIISIINIO Y )KUBOTHBIX.
Paznmuuate Ha u3o0pakeHuwsix  (cxemax, TaOIUIax,
MyJSDKax) HEpPBHYIO CHCTeMY M €€ OTIEeJbl, OTACIIbI
TFOJIOBHOT'O MO3Ta II03BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TYMOPAIbHYIO PETYJISIIIUIO Y )KUBOTHBIX.
Paznmuuate Ha u3o0pakeHHsix  (cxemax, TaOIUIax,
MYJISDKAX ) 9HAOKPUHHYIO CUCTEMY KHUBOTHBIX U YEJIOBEKA.
HaspiBath kenme3bl SHIOKPUHHOM CHUCTEMbI YEJIOBEKA
1 BbIpaOaThIBa€MbI€ UMU TOPMOHBI.

OnuceIBaTh AEHCTBHE TOPMOHOB.

VYcraHaBnMBaTh B3aMMOCBSI3U MEXAY CTPOCHHEM OPraHoOB
HEPBHOW U SHAOKPUHHOW cHCTeM U UX (QYHKIUIMU
B OpraHusMe.

XapakTepru3oBaTh 3BOJIIOLMOHHOE YCIO0KHEHUE CTPOCHMS
HEPBHOM CUCTEMBI Y dKUBOTHBIX

TEMA 10. PASMHOKEHHUE U PASBUTHE OPTTAHU3MOB (8 4)




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

65. ®opmbl pazmHo:keHus | DopMbl  pasMHOXKEHHs ~ OpraHusmoB:  Oecrosoe  (Bkitouast | PackpbiBaTh coJlep;KaHue TEPMHHOB Y TIOHATHU:
OPraHu3MoOB BEreTaTMBHOE) U IojioBoe. Buiael 0ecrnonoro  pa3MHOMXKEHUS: | pa3MHOXKEHUE, IIPOCTOE JCJICHNE, IIOYKOBaHUE,
(149) IIOYKOBaHHUE, CIIOPYJIALM, (hparMeHTalus, KIOHUPOBAaHHE. CHOPYJISILIKA, BEreTaTUBHOE Pa3MHOXKEHUE, (pparmeHTanus,
JleMoHCTpanuu KJIOHUPOBaHWE, TIaMeThl, CIepMaTo3oux  (crepmuii),
TaOnuuel v cxempl: «BereratuBHoe pa3MHOeHHe», «Twumsl | sillekiIeTKa, 3UroTa, KOHbIOTalusl.
Oecriosioro  pasMHOXeHus», «Pa3MHOXeHMe xJlaMHIOMOHanbD», | Ilepeunciste  ocoOeHHOCTHM ~ OEcroysoro | MOJIOBOIO
«Pa3MHOeHnE 3BriIeHb», «Pa3MHOXKEHUE TUAPBDY Pa3MHOXKEHHS OpPraHU3MOB.
XapakTepu3oBaTh  CYLIIHOCTb ¥ GOpMbI  O€crosoro
PasMHOXKEHHUSI OPraHW3MOB; OHOJOTHMYECKOE 3HAYCHHE
0ecroIoro pa3MHOKEHUSI.
Pasznuuare cnopy Kak CHENUaIM3UPOBAHHYIO KIIETKY,
[IpeIHa3HAYEHHYIO ISl OE€CIOJIOr0 Pa3sMHOXKEHUS, U CIIOPbI
OaxkTepuil.
OOBSCHATh TPEUMYIIECTBA IMOJOBOTO PAa3MHOKEHUS HaJ
OecrombIM.
PackpsIBaTh poOJsb KIOHMPOBAaHUS B CEIEKIHMHM U CEIBCKOM
X0341CTBE
66 -67. IHonosoe | [IonoBoe pasmuHoxkeHue. IlomoBbie KieTku, winm ramersl. Menos. | PackpeiBaTh coxepkaHue TEPMUHOB H IOHATHUN: MEHO3,

pa3mHoxeHnue. Meio3
24)

Cranuu meiio3a. IloBenenue xpomocom B Meinose. KpoccuHrosep.
buonornueckui cMbIca Melo3a U MOJ0BOTO Ipouecca. Meio3 u ero
MECTO B ’KU3HEHHOM LIUKJIE OPTaHU3MOB.

JdemoHcTpanuu

Tabnuier u cxembl: «Meito3», «XpoMOCOMBI»

OMBaJIEHThI, KPOCCHUHTOBEP, WHTEPKUHE3, HE3aBUCHUMOE
pacripeielieHue, KpOCCUHTOBEp.

Pasnuyate Ha u300paxeHHsX (cxemaX, TaONMIIax)
¥ MUKpOIIpenapaTax 3penble MOJIOBBIE KIIETKU
MJICKOTIMTAIONINX W OPraHbl  Pa3MHOKEHHSI  BBICIIUX
pacTeHun.

PackpbiBaTh CyIIHOCTH MeHO03a,
OT/IENIbHBIE CTa/IUH.

Ompenenarp MeCTO Melo3a B IKH3HCHHBIX  ITHKJIAX
pasmuyHbIX OpraHu3MoB. OOBSICHATH OMOIOTHYECKHUI
CMBICJI KPOCCHHTOBEPA, OMUCHIBATH €0 MEXaHU3M.
CpaBHHBaTh MEHO03 C MUTO30M; Pa3jNyYaTh OTACIbHBIE MX

XapaKTCpuU3oBaTb C€ro




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

CTaJAUM HAa MHKpPOIpEnaparax U U300paxkeHHsX (cxemax,

Ta0IUIaX).
PackppiBaTh  IBOJIIOIIMOHHOE  3HAYCHHE  ITOJIOBOTO
Pa3MHOXKEHHUSI OPTraHU3MOB
68. I'ametorenes. | [Ipen3apossiiieBoe pa3BUTHE. PackpbiBath CoJIepKaHue TEPMHHOB ¥ TIOHATHI:
OO6pa3zoBanue W pa3BuTHe | [amMeTOreHe3 y KMBOTHBIX. IlojoBble Jkene3bl. (Opa3oBaHWE | raMETOI'CHE3,  CIEPMAaTOreHe3, OOreHe3, CEMCHHUKH,
MOJIOBBIX KJIETOK Y Pa3BHUTHE MOJOBBIX KJIETOK. CriepMaToOreHe3 U OOreHes. SSIMYHUKH, CTICPMATOTOHHH, CIIEPMATOIUTHI,
(19) CTtpoeHue OJOBBIX KIETOK. CIEpPMATHIbI,  CIIEPMATO30MJIbI,  OOIOHHH,  OOIIMTEHI,

O1m1010TBOPEHUE U SMOPUOHAIILHOE Pa3BUTHE KHUBOTHBIX. CIIOCOOBI
OILUIOAOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.
JdeMoHcTpanun

Tabnouier u cxempl: «['amerorenes», «CTpoeHue SHIEKIETKU
U CIIEPMAaTO30M1a%.
O6opyaoBaHue: CBETOBOM MUKPOCKOIT; MUKpOTpenaparhbl

SHULEKIETOK U CIIEPMaTO30M10B.

JlabopaTopHble U MpaKkTHYeCKHe PadoThl

JlabopaTopHas pabota «M3yueHue CTpOCHHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEIaparax»

IMOJIAPHBIC TCJIbLA, HﬁHeKJICTKa, aKpocomMma.

Hepe‘{I/ICHHTB CTauu raMCTOIcHE3a Y ) KUBOTHBIX.
OnuceIBaTh nmpouoecc ramMeToreHe3da ¢ €ro IMnepuoabl,
CTPOCHUC I10JIOBBIX KJICTOK.

Pasnmuyath 0ocoOeHHOCTH CIICPMATOI'CHE3a U OOI'CHE34.
OnuceIBaTh IpouecCbl OCCMCHCHHUS U OINNIOJOTBOPCHUA,
Pa3HbIC BAPUAHTHI ITAPTCHOI'CHE3a

69 -70. WuamBuayajabHoe
pa3BUTHE OPraHU3MoOB —
OHTOreHe3

(2 9)

NunuBuayansHOe pa3BUTHE OpraHu3MOB (oHTOTEHE3).
OMOpHOIOTHsl — HayKa O pa3BUTHM OpraHu3MoB. Mopgozenes —
00HA U3 2nasHvix npobaem smopuonocuu. Konyenyus mopghozenos
u modenu mopghocenesa. Ctanuum >MOpHOTreHe3a KHUBOTHBIX (Ha
npumMepe JArymkn). Jpodnenue. Tunsl 1podieHus.
Hemepmunuposannoe U HeOepMUHUPOBAHHOE OpobneHue.
bnacrtyna,Tumsl Omacryi. OcobenHoctu npoOieHus
MJIEKOMUTAIONIUX. 3apOAbILIEBbIe JUCTKU (TacTpyJssaius). 3akiaaka
OpPraHOB M TKaHEW W3 3apojbIIIEBHIX JIMCTKOB. B3anMHoe BiusHHE
qacTeil pa3BUBAIOIIETOCs 3apoblia (SMOPHOHANbHAS MHTYKIIHSA).

U MOHATHM:
aKpOCOMHast

PackpsiBath
OIJIOJOTBOPEHHUE,

COJIep’)KaHWE  TEPMHUHOB
3UroTa, OJacTomep,
peaknms, MpPOHYKIEYC, NapTeHOTeHe3, AMOpHOTeHes,
npobnenue, OrnacTyma, MopyJla, racTpyna, Helpyna,
OpraHoreHe3, HKTo/epMa, Me30/iepMa, SHTOJEPMA, IEeIIOM,
HepBHas TpyOKa, Xop/a, KUllleuHas TpyOoKa.

Onpenensatb  ASMOPUOHANBHBIM  TEPHOJ  Pa3BUTHUA
OpraHW3Ma U ONKCHIBATh OCHOBHBIE 3aKOHOMEPHOCTH
IpobiieHuss — oOpa3oBaHKe OJHOCIOWHOTO 3apO/IbIIIa —

3aKHa,Z1Ka IIaHa CTPOCHUA XKHUBOTHOTO KakKk peE3yIbTAT

0J1acTyJIbl; 3aBUCUMOCTH XOJla APOOJICHHUS OT KOJIWYECTBa




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

HUEPAPXUYECKUX B3aUMOJACHCTBUMN TCHOB. Bimsaaue Ha
SMOPHOHAJILHOE pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIICH
Cpenbl.

JdemoHcTpauuu

Loptper: X. [lIneman.

Tabnuiel U cxeMbl: «OCHOBHBIE CTaJIUHA OHTOICHE3a.
O6opyaoBanue: MoAeb «L MK pa3BUTHS JISTYIIKI)

KEJNTKa B SUIIEKIICTKE; TaCTPYJIALUIO U OPraHOTCHE3.
OOBACHATD JTaIbl nudepeHITPOBKI TKaHEH,
00pa30BaHUs OPraHOB U CUCTEM OPTaHOB.
XapakTepHu30BaTh PETryISLUI0 IMOPUOHATBHOTO Pa3BUTHS;
JETEPMHHAITUIO ¥ SMOPUOHAIBHYIO WH/IYKITUIO;
TCHETUYECKUN KOHTPOIIb PA3BUTHSI.

OO0OCHOBBIBATH BpPEIHOE BO3JCUCTBHE Ta0A4YHOTO JhIMA
Y aJTKOTOJISI Ha X07 IMOPUOHAIEHOTO
¥ TIOCTAMOPHUOHAIILHOTO PAa3BUTHSI OPraHU3Ma YeJIOBEKa

71.  Poctr  wu pa3BuTHE
JKMBOTHBIX
(1 )

Poct u pa3Butne xuBoTHBIX. [locToMOproHabHbIN nepuoa. [Ipsmoe
U HEeIpsMoe pa3BUTHE. Pa3Butue ¢ MeTamMop(o30M
y 0eCro3BOHOYHBIX ¥ MO3BOHOYHBIX JKHBOTHBIX. buonoruuyeckoe
3HAQUYEHHUE NPSIMOT0 M HENPAMOrO Pa3BUTHS, UX PacCHpPOCTpaHEHUE
B ripupojie. Tumbl pocra XKUBOTHBIX. DAaKTOpBI pEryisiiud pocra
KUBOTHBIX M 4enoBeka. CrTaauum NOCTIMOPHOHAIBHOTO Pa3BUTHUSA
y JKABOTHBIX U 4yesoBeka. [lepuonbl onTorenesa yenoseka. CrapeHue
U CMEPTh KaK OMOJOrMYECKHE MPOLECCHI.

JleMoHCTpanun

Tabmuuer u cxemel: «IIpsimoe u Hempsimoe pa3BuTHE», «PazButue
MAalCKoro xxyka», «Pazsurtue capanun», «Pazpurue narymkm».
JlabopaTopHble U MpaKkTHYeCKHe PadoThI
[IpakTueckass pabora  «BwigBieHue
3apOJbIIIEH TO3BOHOYHBIX )KMBOTHBIX

IIPHU3HAKOB CXoacTBa

PackpbiBaTh ~ copepaHHEe ~ TEPMHHOB M HOHSTHIA:
OHTOTCHE3, MOCTIMOPUOHAIILHOE pa3BUTHE, MeTaMop(ho3,
JIMYMHKA, POCT, CTAPEHUE, CMEPTb.

XapakTepu30BaTh MOCTIMOPUOHATIBHBIN IEPUO]] Pa3BUTHS
OpraHu3Ma M ero OCHOBHbIC ()OPMBI.

XapakTepr30BaTh MPSIMOE Pa3BUTHE U €0 MEPUOIBI.
N3narate conepkanue TeOpUil CTapeHNs OPraHU3MOB.
OOBSICHATH OnonorH4ecKuit CMBICT pa3BHUTHUS
¢ Metamop(o3om




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI y4eOHoit

HECATCJIbHOCTH oﬁyqammnxcﬂ

72. Pa3mHoxeHue
U Pa3BUTHE PACTEHU I

(14)

Pasmuoxxenne u pasButHe pacteHuil. ['ametodur wu cropodur.
Meiio3

B )KHU3HEHHOM UKJIE pacTeHHiA.
OO6pa3oBanue crop B Ipolecce Melosa. I'ameroreHes y pacTeHUM.
Omo10TBOpPEHNE U Pa3BUTHE PACTUTENLHBIX OpraHu3MoOB. J[BoitHOE

OIINIOAOTBOPCHUE

y LIBETKOBBIX  pacTeHuil. OOpa3oBaHHE U pa3BUTHE CEMEHH.
MexaHU3MBbl PerysiLiii OHTOIeHE3a y PaCTEHUH U KUBOTHBIX.
JleMoOHCTpanuu

Ioptper: C. I'. HaBamuH.

TaOmunbr u cxempl: «/[BOifHOE OIUIOO-TBOPEHHE Y IIBETKOBBIX
pactenuit», «CTpoeHune ceMsH OJHOJOJIbHBIX U JABYJOJBHBIX
pacreHni», «KU3HEHHBIN LUK MOPCKOW KamycTbl», «KM3HEHHBIN
UUKIT MXay, « KU3HEHHBI LIUKI NAaOPOTHUKAY, « KU3HEHHBIA LMK
COCHBD».

JlabopaTopHble U MpaKkTHYeCKHe PadoThI

JlaGopaTtopnast pabora «CTpoeHHE OPTaHOB Pa3MHOMKEHUS BBICIINX
pacTeHuin»

PackpeiBaTh ~ conepkaHue  TEPMUHOB U MOHATHH:
rameTopuT, ciopout, aHTEepUIUN, APXETOHUH, 3aPOCTOK,
Meracriopa, 3apo/IbIIIeBbIil MEIIOK, CHHEPTU/IbI, aHTUIIOIBI,
MHUKpOCIIOpa, MBUIBIEBOE 3€epHO, JIBOITHOE
OIIOIOTBOPEHHUE, POCT, MEpUCTeMa, KaMOuil, MepHoibl
OHTOT€HE3a LIBETKOBBIX PACTEHU.

XapakTepu3oBaTb OCOOEHHOCTH O€CIIOJIOr0 U MOJIOBOTO
Pa3MHOXKEHHUS [IBETKOBBIX PACTEHUH.

Bbiaensate  0COOEHHOCTM  IPOTEKAaHUSI TraMeTOreHe3a
Yy LIBETKOBBIX PACTECHMIA.
OnuceiBaTh  HPOLECC  JBOMHOIO  OIUIOAO-TBOPEHUS

y LIBETKOBBIX PAaCTEHUI U OOBSICHATH €ro MpeuMyLIecTBa
II0  CPaBHEHHMIO  C OIUIOZIOTBOPEHHEM Yy CIIOPOBBIX
Y TOJIOCEMEHHBIX

TEMA 11. TEHETUKA — HAYKA O HACJIEACTBEHHOCTHU 1 UBMEHYUBOCTHU OPI'AHU3MOB (2 4)

73. UcTopusi cTaHOBJICHUS
U Pa3BUTHA FeHETHKH KaK
HAYKH

(1)

HcTopusi CTaHOBIEHUS U Pa3BUTHs TEHETUKU Kak Hayku. PaboTswl
I'. Menpnens, I.J[e ®Ppusa, T.Moprana. Poib oTe4ecTBEHHBIX
yuéHbIX B pasButuu  reHeTukd. PabGotrer  H. K. Komnbioga,
H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A.
Owmumyenko, H. B. Tumoge-eBa-PecoBckoro.

JleMoHCTpanun

Ioptpetsl: I'. Mennens, I'. Jle @pus, T. Mopran, H. K. Konb1os,
H. U. BaBunos, A.H. benozepckuii, [I'. JI. Kapneuenko,
10. A. @ununuenko, H. B. Tumogees-Pecosckuit

PackpriBaTh cozep)kaHne TEPMUHOB U MOHSATHI: T€HETHKA,
TEH.
JleMoHCTpHUpOBAaThH
TEHETHUKH.
XapakTepHu30BaTb OCHOBHBIE 3Talbl Pa3BUTUS TE€HETUKU
KaK HayKH

3HAHUA  UCTOpPUHU  BO3HUKHOBCHUSA




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

74. OcHOBHBIE TNOHATHSA
M CHMBOJIbI T€HEeTUKH

(1)

OcHOBHbIE T€HETHYECKHE TMOHSATHUS U CUMBOJIBL. [ OMOJIOTHYHbBIE
XpOMOCOMBI,  alljIelIbHble T€Hbl, aJbTePHATUBHbIC MPHU3HAKHU,
JOMUHAHTHBIA U PEeLlECCUBHBIN MPHU3HAK, TOMO3UI0Ta, T€TEPO3UTOTa,
yucTas JUHUSA, THOpuabl, reHotur, (eHoTun. OCHOBHbBIE METOJbI
TEHETUKH: TUOPUIOIOTUYECKHM, HUTONOTUYECKUI, MOJEKYJISPHO-
TEHETUYECKUU.

JdemMoHcTpanuu

Tabnuipl: «MeToIbl TEHETUKNY,

«CXeMbl CKpELIUBAaHU.

JlaGopaTopHble M IpaKTHYeCKHEe PAGOTHI

JlaboparopHast pabora «J/[po3odmna kKak OOBEKT TI'E€HETHUECKUX
HCCIIEA0BAaHUN

PaCKpBIBaTB COACPIKAHUC TEPMHUHOB W TIOHATHIA:
HaCJICACTBCHHOCTD, HaCJICIJOBaHUC, HN3MCHYNBOCTD,
I'C€HOTHUII, (beHOTI/IH, T'€HOM, JIOKYC, XpPOMOCOMBI, aJlJICJIbHBIC
I'CHBI (EL]'IJ'IGJ'II/I), AJIBTCPHATUBHEBIC IIPU3HAKH, I'OMO3UI'OTA,

reTepo3uroTa, JAOMUHAHTHBIA IPU3HAK, PELIECCUBHBIN
NPU3HAK, YUCTAs TUHUS, TUOPUIBI.
ITonb3oBarbcs TE€HETUYECKOMN TEPMUHOJIOTUEN

W CHUMBOJIMKOM AJI 3allMCH CXEM CKPCUIMBAHUA

TEMA 12. 3AKOHOMEPH

OCTH HACJIEACTBEHHOCTH (10 1)

75 -76. 3axonomepHocTH | MoHOTHOpHIHOE CcKpemmBaHue. [lepBeiii 3akoH Menaens — 3akoH | PackpbiBaTh  copepikaHue  TEPMHUHOB W NMOHATHI:
HacJeJ0BaHUs NMPU3HAKOB. | equHOOOpa3usi  ruOpuIoB  TepBOoro  mokosieHus.  [IpaBusio | MoHOTHOpHUIHOE CKpelIuBaHue, YUCTOTA ramer,
MonorudopuaHoe JOMUHHUpOBaHuA. BTopol 3akoH MeHaens — 3aKOH pacIICIUICHHS | TIOMHUHUPOBAHUE, PACHICIUICHUE TPU3HAKOB.
CKpeluBaHue MIPU3HAKOB. [urtonoruveckue OCHOBBI MoHOruOpuaHoro | OnuceiBaTh OMbBITHI . Menaens 1o  U3y4eHHIO
(24) CKpeIIMBaHus. [ Umore3a YucTOThl ramMer. HACJICIOBAHUSI ~ OJHOW  Tapbl  MPU3HAKOB Y ropoxa
JdemoHcTpanuu MTOCEBHOTO.
Iloprper: I'. Mennens. [TpuBoIUTE GOPMYIUPOBKH IEPBOTO
Tabuuibt u cxemsl: «IlepBbIit 1 BTOpoit 3aKkOHBI MeHACIIS. u BTOporo 3akoHoB I'. Mennens (3akoHa eauHOOOpa3us
OO0opyoBaHMEe: MOJIETh JJIS IEMOHCTPAIIMU 3aKOHOB €IuHOO00pa3us | THOPUJOB TIEPBOTO TOKOJIGHUS, 3aKOH pPacIleTIeHUs
rUOpUZOB  TEPBOTO  TMOKOJICHUS U PACIICIUICHHs  MPHU3HAKOB; | IPU3HAKOB) U OOBSICHATH UX IUTOIIOTUYECKHUE OCHOBBI.
CBETOBOM MUKPOCKOII, MUKpoIipenapar: «/[pozodunay. CocTaBiATh CXEMbl MOHOTHOPHUIHOTO  CKPEIIUBAHUS
JlaGopaTopHble M paKkTHYeCKHEe PA0OThI U pemiaTh TEHETHYECKHE 3aJadyd  Ha MOHOTHOPHIHOE
[Ipaktuueckas pabora «l3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO | CKpEIIMBAHHE
CKPEIIUBAHUS Y IPO30(HITBDY
77. A”asmm3upymouiee | AHanusupymoomee — ckpemuBanue.  [Ipomexytounslii  xapaktep | PackpniBaTh cozepKaHue TEPMHHOB U TIOHSTUH:




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

ckpemnBanue. HemoJuHoe | HacnenoBanus.  PacnieruieHWe  NPU3HAKOB — [PU HEMOJIHOM | aHAIM3HUpPYROLIEe CKpELIMBaHUE, HEIOJIHOE

JAOMHHHUPOBAHHE JOMUHUPOBAHUH. JIOMUHUPOBaHUE, KOJOMHUHUPOBAHUE.

(14) JdemoHcTpauuu CocTaBisiTh  CXEMbl  AHAIM3HUPYIOIIETO  CKpELIMBaHUS
Talnuiiel ¥ cXxeMpl: «AHaNM3UpYIOlIee CKpeuluBaHue», «HemonHnoe | M pemiatb TeHETUYECKUE 3a/ladydl  Ha aHalU3HpYIoIlee
JOMUHUPOBAHUE CKpELIMBAHNUE U HETIOJIHOE JOMUHUPOBAHUE

78  -79. JImruOpuanoe | JluruGpuaHoe ckpemuBanue. Tperwit 3akoH Menpaenst — 3akoH | PackpbiBath coaepKaHue TEPMHUHOB U NTOHATUM:

CKpeluMBaHue HE3aBUCHMOT'0 HacJeIOBaHMs MPHU3HAKOB. LluTonornyeckne OCHOBBI | MUTHOPUIHOE CKpPEIIMBaHKE, (PEHOTUITMYECKHIA PaIuKaL.

(2v) JTUTHOPHUTHOTO CKPEITUBAHUSI. OnuceiBath  ombIThl . Mengens 1o  U3y4EHHIO
JeMoHCcTpanun HACJIEJA0BAHMA JABYX I1ap MPU3HAKOB Y TOPOXa ITIOCEBHOTO.
Iloptper: I'. MeHnaens. [IpuBoaUTH GOPMYITUPOBKY TPETHETO
Tabnuie! u cxeMel: « Tperuit 3akoH Mennemns». 3akoHa I'. Menzens (3akoHa HE3aBUCHUMOI'O HACJIEIOBaHUS
OO6opyoBaHue: MOJENb A JEMOHCTPALMK 3aKOHA HE3aBUCUMOTO | IPU3HAKOB) U OOBSACHATH €r0 LIUTOJIOTMYECKHUE OCHOBBI.
HacJe0BaHUs IPU3HAKOB; CBETOBOW MHMKPOCKON; MHKporpemnapaT | [I[pumenars  MareMaruueckuil  pacd€r  C MOMOILBIO
«dpozodumnay. (EeHOTUIINYECKOTO paJuKalla ¥ METOAAa MEPEeMHOKECHHUS
JlabopaTopHble U IPaKTHYeCKHEe PadoThl BEPOATHOCTEM  BapHaHTOB  PACIICIUIEHHA IPU3HAKOB
[Ipaktuyeckas pabora «M3yueHue pe3ynbTaTOB AUTHOPHUIHOTO | y MOTOMKOB IO ()€HOTHUITY U T€HOTHUITY.
CKPEIIUBAHUS Y IPO30(HITBDY CocTaBnaTh  CXeMbl  JUTHOPUAHOTO  CKpEIIMBaHUS

U peliaTh TEHeTHYeCKHe 3aJaud Ha  JUTHOpuaHoe
CKpEIIMBaHHe

80 -81. Cuemiennoe | CuernnenHoe HacienoBanue mpusHakoB. Paboter T. Moprana. | PackpeiBaTh COZIEpKAHUE TEPMUHOB U TIOHSITUI:

HacJleloBaHHe NMPU3HAKOB. | CIETUIEHHOE HaclleJOBAaHME T€HOB, HapyLIEHHE CLEIJICHUS MEXAY | CLEIJICHHOE HaclleJJOBaHHe, HAapyIIEeHUsI CLEIJIEHUs T€HOB,

XpomocomHast TeopHusi | reHaMH. XpOMOCOMHAasl TEOPUS HACJIEICTBEHHOCTH. KPOCCUHTOBEp, pEKOMOMHAIMsI TI'€HOB, TI'€HETUYECKUE

HACJICACTBEHHOCTH JdemMoHcTpauuu KapThl, MOPTaHU]IA.

(24) Iloptper: T. Mopras. [IpuBoguTh (QopMymHpoBKH 3aK0OHOB MopraHa (3akoHa

Tabamier  w cxempl:  «CIETUIGHHOE  HAClICJIOBaHWE TIPU3HAKOB
y Ap030(HITBD.
OO0opyaoBanwue: MOJACNIb IS JEMOHCTPAllMH  CIEIMJICHHOTO

HaCJICOJOBaHU IPU3HAKOB

CLEIJICHHOTO HACJIEOBAaHUs T'€HOB M 3aKOHA HapyLICHUs
CLEIJICHUS MEXIY TreHaMH) 1 OOBSACHATH
LATOJIOTUYECKNE OCHOBBI.

IlepeunciiATh OCHOBHBIE MOJIOKEHUSI XPOMOCOMHOW TEOpUU
HACJIEICTBEHHOCTH.
Pemarp  renernueckue

nux

3aga4un Ha CHCIIIICHHOC




Tembl
M KOJIUYECTBO YaCOB

YPOKOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

HacJI€JOBAaHUEC TI'CHOB M HApYHICHUC CHCIUICHHUA MEXKOY
reHaMu

82. I'eneTnka moJja

(1)

I'enetnka nosa. XpOMOCOMHBIM MEXaHHM3M OIPEIECIICHUS I10JIa.
AyTocoMmsl U II0JIOBBIE XPOMOCOMBI. I'omoramerHsbIi
U IeTeporaMeTHeli  IoJI. ['eHeTndeckas CTPyKTypa  IIOJIOBBIX
xpoMocoMm. HaciienoBanue npu3HaKkoB, CLETUICHHBIX C IT0JIOM.
JdemMoHcTpanuu

Tabmuubl u cxembl: «['enetuka mnona», «Kapuotum uyenoBekay,
«Kapuorun npozoduisn», «Kapuotun nTuisn

PackpriBathb COZIEpIKAHUE TEPMHUHOB U TIOHSTUI:
ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI, I'OMOIaMETHBIN IIOJI,
reTeporaMeTHBIN MOJl.

OOBSACHATD XPOMOCOMHBIM MEXaHHM3M OIpEesICHUs Toja
Yy OpraHu3MOB.
IIpuBoguTe  IpUMEPHI
CLICIJIEHHBIX C IIOJIOM.
CocTaBiiATh CXEMbI CKpEIIMBAHUS U PEIIaTh T€HETUYECKHE

HacJacJ0BaHUsA IIPHU3HAKOB,

3aJlayd  Ha HACIIEJOBAaHHE IIPU3HAKOB, CILEIUICHHBIX
C II0JIOM.
[TpuBoauTe,  HpUMEpPbl  IEHETHYECKUX  3a00JIeBaHUI
U 1e()eKTOB Yy OPraHU3MOB, CBSI3aHHBIX  C I1OJIOBBIMHU
XpOMOCOMaMH
83 -84. Tenormnm kak | ['enoTun kak menocTHas cucrema. [lneiioTpornns — MHOXKecTBeHHOE | PackphIBaTh coaepKaHue TEpPMHUHOB Y MTOHATUM:
LeJIOCTHAsI CHCTeMa neiictBue reHa. MHOXXeCTBEHHBIM ayuienu3M. B3aumonelcTBue | MHOKECTBEHHOE — JelicTBue  TreHa  (mwiedorpomnus),
(24) HeaJuIeNbHBIX TeHOoB. KoMriementapuocTs. Onucras. [Tomumepus. KOMILUIEMEHTAPHOCTb, MUCTA3, HOJIUMEPHS.
'enernueckuit  KOHTpOJIb  pa3BUTHS  pacTeHWil, JKUBOTHBIX | Ompenensitb  GOpMbl  B3aUMOJEHUCTBUS  AJUIEIbHBIX
U YeJIOBEeKa, a Takke (U3MOJOTHMUECKUX IPOLECCOB, TMOBEICHUS | U HEaJUIEIbHbBIX T'€HOB.
1 KOTHUTUBHBIX (bYHKIMHA. I'eneTnueckue MexaHu3Msl | [IpuBOaUTE IpUMeEpEI IIIEHOTPOITHOTO ACHCTBUS TE€HOB.

CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35IMH — MapazuT»
U «XO3MH — MHKpoOuom». ['eHeTHueckue acmeKTbl KOHTPOJIS
Y U3MEHEHUS HAcJIeICTBEHHOM HH(pOpMalUK B TIOKOJIEHUSX

KJIETOK 1 OPTaHU3MOB.

JdemMoHcTpanuu

TabauIb U CXEMBL:
«B3anMoencTBre reHOB

«MHOX€eCTBEHHBIN allIeIu3M»,

Pemiate reHeTHYecKue B3aHMOJICHCTBHE

HCAJJICIIbHBIX I'CHOB

3aJadyd Ha

TEMA 13. 3BAKOHOMEPHOCTHU UBMEHYUBOCTH (6 4)




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

8s. HN3menuuBocTh | B3anmopeiictBrue reHoTrna u cpessl npu GopmMupoBanuu ¢peHotuna. | PackpsiBath cozep)kaHue TEPMHUHOB Y TIOHSATHI:
NMPU3HAKOB. Buabl | U3meHunBoCcTh  npu3HaKkoB. KauecTBEHHbIE U KOJUYECTBEHHBIC | M3MEHUUBOCTD, HEHAaCJEeICTBEHHAs W3MEHYUBOCTb,
H3MEHYNBOCTH MIPU3HAKHU. Buast W3MEHYUBOCTH: HEHACJICJICTBEHHAs | HACJIE/ICTBEHHAs! U3BMEHUUBOCTb.
(19 Y HACJIEICTBEHHAS. CpaBHHBaTh HEHACJIEICTBEHHYIO U3MEHYHUBOCTh
JdemMoHcTpanuu C HACIIEICTBEHHOM.
Tabnuibl U cxembl: «BUIbI ”3BMEHUUBOCTIY. [IpuBoaUTH NMpUMEPHl KAUYECTBEHHBIX U KOJIUYECTBEHHBIX
OO6opyaoBaHue: JKHUBBIE U repOapHble HK3EMIUISIPhl KOMHATHBIX | IPU3HAKOB  OPraHU3MOB, MPOSBICHUN Y OPraHU3MOB
pactenmii; pucyHkd (ortorpadum) IKHBOTHBIX C Pa3IMYHBIMU | HEHACJICICTBEHHOW U HACIICICTBEHHOW N3MEHYMBOCTH
BHJIaMHU U3MEHYUBOCTH
86 -87. | Monuduxkanonnas u3MeHYMBOCTh. Poib cpenbl B popmupoBanuu | PackpbiBaTh coJiepKaHue TEPMUHOB Y TIOHSTHUM:
Moau¢pukanuonHas Moau(UKAMOHHON u3MeHuMBOoCcTH. Hopma peaknuu mnpusHaka. | MoauduKauoHHas, Wik (EeHOTUIIHYECKasi, U3MEHUHUBOCTD,
H3MEHYHBOCTh Bapuaunonssiit pan Y BapuallMOHHAas KpUBas | BApMAHTA, BapUAlMOHHBIM psJl, BapualMOHHAas KpuBasl,
24) (B. Horanncen). CBoiicTBa MOAH(PUKAITMOHHON U3MEHYUBOCTH. HOpMa PeaKINK NMpU3HaKa, MOIU(UKAIINH.
JdeMoHcTpanun XapakTepru3oBaTh CBONCTBA
Tabauie! u cxeMbl: « MoaudukaoHHas U3MEHYHBOCTHY. MO (PUKAITIOHHON U3MEHUYUBOCTH.
OO6opyaoBaHue: JKHMBbIE U repOapHble HK3eMIUISIphl KOMHATHBIX | [loka3biBaTh poNb YCIOBHI BHEUIHEH cpelbl B pa3BUTHH
pactenumii; pucyHku (dotorpaduu) SKUBOTHBIX C MPUMEPaMHU | MOAU(PHUKAIIMOHHON U3MEHUYNBOCTH Y OPTaHU3MOB.
MOAU(PHUKAITIOHHON U3MEHUNBOCTH. CTpouTh BapUallMOHHBIE PSABI U rpadUK KPUBOM HOPMBI
JlabopaTopHbIe M paKkTHYeCKHe PAdOThI peaklMy MPU3HAKOB Y PA3IMYHBIX OPIraHU3MOB
JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOANGUKAITMOHHOW HW3MEHYUBOCTH. [locTpoeHue BapHAIMOHHOTO
psila ¥ BapuallMOHHOM KPUBOM»
88. I'enorunuyeckas | 'eHoTunuyeckass HU3MEHUYMBOCTh. (CBOICTBA  Te€HOTUNHUYECKOM | PackphiBaTh COJIepIKAHUE TEPMHUHOB U TIOHSITUH:
U3MEHYHBOCTD. W3MEHYUBOCTH. Buapr TEHOTHITUYECKOM W3MEHYMBOCTH: | KOMOMHATUBHAS W3MEHYHBOCTb, MyTaImOHHAas
KomOunaTuBHas KOMOWHATUBHAS U MyTaIlIOHHASI. W3MEHYUBOCTH, KOMOWHAIINH, MYTallAH.
H3MEHYNBOCTH KoMOunaTtuBHas W3MEHYMBOCTh. Meio3 U MOJOBOW Mpoliecc — | XapaKTepru3oBaTh CBOMCTBa F€HOTUIHYECKOU
(19 OCHOBa KOMOWHATUBHOW W3MEHUYMBOCTH. PoIb KOMOWHATUBHOHN | N3MEHYMBOCTH.
U3MEHYUBOCTH B CO3/IaHUU T€HETUYECKOTO pazHooOpasust | OnuceIBaTh MEH03 | MOJOBOM TMPOIECC KaK OCHOBY
B IIpeJiesIax OJIHOTO BHU/IA. MPOSIBICHUS y OPraHU3MOB KOMOMHATHUBHOMN
JdemMoHcTpanuun U3MEHYUBOCTH.




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

Ta0mguiel u cxempl: «KoMOMHAaTHBHAsA H3MEHYHMBOCTBY, «MeHo3»,
«O1m1o10TBOpEHUE)

[Toka3bIBaTh KOHKpPETHBIX  INpUMEpax  polib
KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUH
TEeHETUYECKOr0 pa3zHooOpa3usi OpraHu3MOB B Mpefenax
OJIHOTO BHUJA.

CpaBHUBaTh TeHOTUITUYECKYIO
¢ MO (UKALIMOHHOM.

Ha

U3MCHYHNBOCTH

89 -90. MyranuonHas
H3MEHYHBOCTh.
3aKkoHOMepHOCTH
MYTAIMOHHOTO TIpouecca.
OnUreHeTuKa

(24)

MYTaI_II/IOHH as HN3MCHYHNBOCTD. BI/II[BI MYTaHI/Iﬁ . I'CHHBIC,
XPOMOCOMHEIC, T'CHOMHBIC. CroHTaHHBIE U UHAYHOHUPOBAHHBIC
MyTaluu. ﬂﬂeprIe U OUTOIIIIa3MaTHYCCKHUC MyTalluu.

CoMaruueckre W MOJoBble MyTaluu. [IpUuMHBI BO3HHUKHOBEHUS
MyTanuid. MyTareHsl 1 UX BIUSHHE HA OPTaHU3MBI.

3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
pAIOB B HAcCJIEACTBEHHOU U3MEHYUBOCTH (H. 1. BaBusios).
Buesinepnast ”3MEHUYHMBOCTD U HACJIEACTBEHHOCTD.

Onueenemurxa u dNUSEHOMUKA, PONb INUSEHEMUYECKUX GaKmopos
8 HACIEO0B8AHUU U UBMEHYUBOCMU — (DEHOMUNUYECKUX NPUSHAKOS
YV Op2aHuU3Mos.

JdemMoHcTpauuu

Iloprpertst: I'. [Ile ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuip! 1 cxembr: «I eHeTHYECKHE 3a00I€BaHUS YeTIOBEKa», « BUIbI
MYTaLun».

OO6opyaoBaHMe: JKUBBIE U repbapHbie HIK3EMILISPHI
pacTenuii; pucyHk# (oTtorpadun) >KUBOTHBIX

C pa3IMYHBIMU BUJIaMU U3MEHYUBOCTH.
JlabopaTopHble U IpaKTHYeCKHe padoThl
[IpakTuueckass pabora «MyTanuu y Apo30QHITbI
MUKpOTIpenaparax)»

KOMHAaTHBIX

(Ha TOTOBBIX

PackpeiBath cozepxaHue TEPMUHOB U IOHATUI: MyTalluHy,
XPOMOCOMHBIE TIEPECTPONKH (abeppannu), MONUTUIONINS,
aHeyIJIOUUs, MyTaHT, MyTareHsl.

[TpuBOIUTE IPUMEPBI MYTALIUH, BCTPEUAIOLIUXCS Y PA3HBIX
OpraHU3MOB.

KnaccugunupoBars MyTauu 1o pa3HbIM OCHOBAHUSIM.
Paznuyarh Ha n300pakeHUsAX (cxemax, TaOauIax) TeHHbIE
MYTallUd, XPOMOCOMHBIE IIE€PECTPONMKU pa3HbIX BHUOB:
JeNeuny,  OyMJIUKaluu,  TPaHCIOKAallMM, WHBEPCHH;
TF€HOMHBIE MyTalllH.

CpaBHUBaTh MEXy COO0N MyTalluu pa3HbIX BUJIOB.
XapakTepru3oBaTh CBOMCTBA MYTAIIMOHHON U3MEHYMBOCTH.
Ha3piBaTh MNpUYMHBI MyTalMi, BBIABIATE HCTOYHHUKH
(aKkTOpOB-MYyTareHoB B OKpYy»Xarolleil cpesie (KOCBEHHO).
[TpuBoaNUTE  (OPMYIMPOBKY 3aKOHAa TOMOJIOTHYECKHUX
psAnOB U HacineAacTBeHHON u3MeHuuBoctd H. M. BaBunosa
¥ 00OCHOBBIBaTh €ro 3HAYCHHE JUISl MPAKTHUKU CEJIbCKOTO
XO35MCTBA.

OneHuBaTh 3BOJIOLMOHHOE 3HAYEHHE
nporecca 1 KOMOMHAaTUBHON M3MEHUYUBOCTH

MYTAallUOHHOT'O

TEMA 14. TEHETHUKA YEJIOBEKA (3 1)




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI y4eOHoit

HECATCJIbHOCTH oﬁyqammnxcﬂ

91 - 93. TeHerumka
yeJIoBeKa.

MeTtoanl MeINIMHCKOM
reHEeTHKH

(CR))

Kapuotun uenoBeka. MexayHapoaHas IporpaMMa HCCIIEIOBaHUS
reHOMa Metoabl  M3y4deHUsT T[EHETHKM  4YeJOBeKa:
reHeaJIOrnYeCKUH, OJIN3HENOBbIH, IUTOTeHETUYECKUN, MOMYJIALUOHHO
CTaTUCTUUYECKUH, MOJIEKYISPHO-T€HETUYECKU.

CoBpemeHHOe olpeieieHue TeHOTHIIA: IIOJTHOT€HOMHOg
CEeKBEHUPOBAHUE, T€HOTUIIMPOBaHKUE, B TOM uuciie ¢ nomouisro ITL[P-
aHanu3a.  HacnencrBenHnele  3a0onieBaHMsi  yenloBeka.  ['eHHbIe
1 XpOMOCOMHBIE 00Je3HM 4YeloBeKka. bolie3HHM ¢ HaclieZCTBEHHOH
[IpPEPacloIOkKEHHOCTbI0.  3HAaYEHUE  MEIUUUHCKONM  Te€HETHKHY|
B [IPEIOTBPALLECHUHN U JICYEHUU T'€HETUYECKUX 3a00JIeBaHUN YEJIOBEKa.
MGIH/IKO-FCHGTI/I‘IGCKOG KOHCYJIbTUPOBAHUC. CTBOIOBBIE KJICTKHU.
[loHsTHE «T€HETHUECKOTo Ipy3a». ITUUYECKHE acleKThl UCCIIEI0BaHUM]
B 00JIacTH PEAAKTUPOBAHUA I€HOMA U CTBOJIOBBIX KJICTOK.
['eneTrueckue (GaxkTOPHl TOBBIIICHHON YYBCTBUTEIBHOCTH YEJIOBEKA
K (DU3MYECKOMY M XMMHYECKOMY 3arpsi3HEHHIO OKPYIKAIOIIEeH Cpembl.
['eHeTHyeckas MpeapacooKEeHHOCTh YeJI0BEKa K aTOJIOTHsIM.
JleMoHcTpanuu

TaGnuier u cxeMmel: «Kapuotun denoBeka», «MeTolbl H3y4YeHUS]
TEeHETUKH YelloBeKay, «['eHeTnueckue 3a00aeBaHUs YETIOBEKaY.
JlabopaTopHbIe H IPaKTHYeCKHE Pad0ThI

[IpakTuyeckas padora «CocTaBieHHE U aHATIM3 POJIOCIOBHO»

YCJIOBCKA.

PackpbiBath Y TOHSTUH:

CCKBCHHUPOBAHUCE,

coJiepKaHue TEPMHUHOB
KapTa XPOMOCOMBI, npoOaH,
HACJICJICTBEHHbIC 00Je3HH (MOHOTCHHBIC, IIOJUTCHHBIC,
TeHHEIE, XPOMOCOMHBIE), MEIUKO-T€HETHYECKOE]
KOHCYJIbTUPOBAHKE, TOPOAOBAs TMArHOCTHUKA, AMHHOIICHTE.
[TepeunciaTh OCOOCHHOCTH HM3YYCHHS TEHETUKH YEeJIOBEKa
1 METOIbI METUIIMHCKON T€HETHKH.

XapakTepu3oBaTh METOJbl H3YYEHHUS TCHETUKH YeIIOBEKa
(reHeaIornuecKuid,  OJIM3HELOBBIM,  ITUTOTCHETHYCCKHIA,
MOJICKYJISIPHO-TEHETHUCCKHIA, MOMYJISITIOHHO-
CTATUCTUYCCKUN).

OnuceiBaTh 1LIEIH, 33Ja4d U JOCTHXKEHUS MEXAYHapOIHOH
nporpammsl «I'€eHOM yenoBeKay.

PaznuuaTh Ha M300paKeHHAX (cXemax, Taliunax) KapThl
XpOMOCOM (FeHETHYECKUe, PU3NUYECKUE, CUKBEHCOBBIE).
OnuceIBaTh METOJbI COBPEMEHHOTO OINpEAENeHUsI TeHOTHUIId
OpraHusma: MTOJIHOTEHOMHOE CEeKBEHHUPOBAHUE,
TEHOTUIIMPOBaHUE, B TOM yucie ¢ momoupto [1I[P-ananu3a.
XapakTepru30BaTh HACJIEICTBEHHbIE 3a00JIEBaHUS YEIOBEKa
1 3a00JI€BaHMS C HACIIEICTBEHHOM MPeIPacoyioKEHHOCTBIO.
CpaBHMBAaTh T'€HHbBIE, XPOMOCOMHBIE OOJE3HH YEIOBEKA
1 0OJIE3HU C HACJIEICTBEHHOMN MPEAPacoIOKEHHOCTBIO.
YcTaHaBIMBaTh B3aUMOCBS3b MEXKIY HacJIEJCTBEHHBIMU
3a00JIeBaHUSMU Y€IOBEKa U UX T€HETUYECKOH OCHOBOIA.
O00CHOBBIBATH 3HauYEHUE MEANKO-TEHETUUECKOTO)
KOHCYJIbTUPOBaHUs B [IPEIOTBPALLIEHUU U JIeUEHUY|
HaCJle/ICTBEHHBIX 3a00JIeBaHU YeJIOBEKa

TEMA 15. CEJIEKIIUSA OPTAHU3MOB (4 u)




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI y4eOHoit

HECATCJIbHOCTH oﬁyqammnxcﬂ

94. OcHOBHBIC TOHATHSA

HOMeCTI/IKaHI/IH H CCIICKIHA.

PaCKpBIBaTB COACPKAaHNE OCHOBHBIX TTOHATHH: CCJICKI M,

ceJIeKIMHU 3apoxkJeHue celekuu u aomectukanuu. Yuenue H. W. BaBuioBa | nomecTukaius, NpUMUTHBHAS CElEKIUs, KOMOMHATHBHAs
(19) o llenTpax  MOpPOMCXOXKIEHUS W MHOrooOpasus  KyJbTYPHBIX | CENIEKILIHs, COPT, IOPOJa, IITAMM.
pacteHuid. Ponp cenekuuu B CO3MaHMM COPTOB pacTeHUi u nopon | [lepeuucnsaTe OCHOBHBIE 3Tamlbl Pa3BUTUS CENEKIMH KaK
XKUBOTHBIX. CopT, Mopoja, MTaMM. 3aKOH T'OMOJIOTMYECKUX PAIOB | MpoIecca U HAYKH.
B HacyeacTBeHHoW m3MmeHunBoctd H. WM. BaBunosa, ero 3nauenue | XapaktepuzoBarh cojaepkanue ydenus H. WM. Basuiona
JUISL CENIEKIIUOHHOM pabOTHI. o llenTpax mpoUCXOXKACHHUSI U MHOr000pa3usi KyJIbTYPHBIX
JdeMoHcTpanun pacTeHui.
Hoptpeter: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko , I1. | [Toka3siBaTh LleHTpBI MpOUCXOXKACHUS W MHOro0Opa3us
I1. Jlykpsanenko, b. JI. Acraypos. KyJIbTYpHBIX  pacTeHuMi  u LleHTpsl = nomecTukanuu
TaOGnuiel u cxeMmpl: «LIeHTpbl NPOUCXOXKIAEHUS W MHOrOOOpas3us | AOMAIIHMX >KMBOTHBIX Ha KapTe€ MHpa, CBSA3bIBaTh HX
KyJIbTYPHBIX  pacTeHui», «3aKkOH  TOMOJIOTUYECKUX  PAJOB | MECTOIIOJIOKEHHUE C OYaraMu BO3HUKHOBEHHS IPEBHEUIINX
B HACJIEJICTBEHHOM U3MEHYUBOCTI. UHUBUJIU3ALUN.
JlabopaTopHble U MPaKTHYeCKHe PadoThl CpaBHUBaTh COPT, IOPOAY, LITAMM C BUIaMU-POANYAMHU.
JlabopaTopHas pabota «V3ydeHne COpPTOB KyJIbTYypHBIX pacTeHuil | OOOCHOBBIBaTh 3HAYEHUE 3aKOHA TOMOJIOTHYECKUX PSIOB
W TOPOJI IOMAITHUX JKUBOTHBIX) B HacyieACTBeHHOW wu3MmeHunBoctu H. M. BaBuwioBa s
CEJIEKIITMOHHOM paboTHI.
OnucelBaTh MEpPCHEKTUBbI JOMECTUKALUU W CO3JaHUE
HOBBIX COPTOB KYJIbTYPHBIX PacT€HUM, IOPOA JOMAaIIHUX
’KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB
95 -97. Metoabl | MeTtob! cenekMoHHON paboTsl. VickyccTBeHHBIH 0TOOp: MaccoBblil | PackpbiBaTh coaepKaHue TEpPMHHOB U NIOHATHUN:
CeJICKIMOHHON  paloThl. | U UHIUBUyaJIbHBIN. Omanwvi KOMOUHAYUOHHOLL cenekyuuy. | ICKYCCTBEHHBIH ~ OTOOp,  MPOU3BOAMUTENH, IKCTEpPheED,
Coxpanenmne, uzyuyenue | VicnblTanue npowusBoAuTeneid 1mo moromMctBy. OTOOp Mo reHoTurly | ONMM3KOPOJCTBEHHOE CKpEIIMBAHUE, WJIM HWHOPUAMHI,
U MCI0JIb30BaHUe C MIOMOIIIbIO OLEHKH (PEHOTUNA MOTOMCTBA M OTOOp IO TE€HOTHUILY | HEPOJCTBEHHOE CKpEIIMBAHUE, WM ayTOPHIUHI, YUCTAas
FeHeTHYECKHX PecypcoB ¢ nomo1usto ananusa JJTHK. JUHUA, TreTepo3uc  (rubpuaHas  cuia), TEHOMHOE
By HckyccTBEeHHBI MyTareHe3 Kak METOJ CEJeKIMOHHOM paloThl. | pelakTUpOBaHHE, HCKYCCTBEHHBIM MyTareHes, ()akTOpbI-
PaguanoHHbIil 1 XUMHUYECKHII MyTareHe3 Kak HWCTOYHUK MyTalUil | MyTareHbl, MOJUIUIOWIbI, OTAANEHHAs TUOpuaAMU3aIus,
y KyJIbTypHbIX (opMm opranu3moB. Hcronb30oBaHHE T€HOMHOTO | CEKBEHHpPOBAHHE.

penaKkTUpoBaHus ¥ MeTo10B pekoMOnHaHTHBIX JJHK mist momyuenus
HCXOJIHOT'O MaTepuana sl CEeNeKIHH.

XapakTepu30BaTb OCHOBHBIE METOJbI CENEKIIUU PaCTEHHI
1 )KMBOTHBIX: UCKYCCTBEHHBIH OTOOP M TMOPUIN3AIUIO.




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

[lonydyenue  monumaougoB.  BHyTpuBuaoBas  rubpuauzaius.
bimskoponacTeenHoe CKpELIMBAHMUE, W UHOPUIMHT.
HeponctsenHoe ckpeuiuBanue, wid ayTopuausr. ['erepo3uc u ero
npuunHbl. Mcnons3oBanue rerepo3uca B cenekuuu. Otaas€HHAs
rubpuanzanus. [Ipeogonenue Oecriionus MEXBUAOBBIX THMOPHIIOB.
JIOCTH)KEHHSI  CEJIeKUMU  pacTeHUM «3enenas
DpesonoyuUsLy.

CoxpaHeHHe W H3yYCHHE T'€HETHYECKUX PECYypCOB KYJIbTYPHBIX
pacTeHMi M MX OUKUX POAMYEH JUIsl CO3/1aHUS HOBBIX COPTOB U
rUOpPUIOB CENIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue
U ynpaeienue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U
NPOMBICIOBHIX HCUBOMHBIX 6 YENAX VIVUUIEHUA CYUecmEyIouux u
CO30aHUs HOBbIX NOPOO, JUHUU U KpPOCCO8, 6 MOM
C NpUMEHeHUeM COBPEMEHHbIX MeMmOO08 HAYYHbIX UCCAe008AHU,
nepeoosvix uoell u NepcneKmuBHbLX MexHoI02ULL.

Hemoncmpayuu

Ioprperer: H. M. BaBunos, U. B. Muuypums, I'. /1. Kapne-uenko, H.
bopnoyr, /1. K. benses.

TaOnuier  wcxempl:  «Mertoabl
rudpuau3anus», «MyTtareHes».
JlabopaTopHble U IPaKTHYeCKHEe PadoThI

1. JTaboparopHas paboTa «/3yueHne METO10B CEIEKIMH PACTEHHI».
2. [Ipaktuyeckas pabora «IIpuBuBKa pacTeHUi».

3. Okckypcuss «OCHOBHBIE METOJBl U JOCTHUKEHHS CEJIEKLUU
pacTeHUil W )KMBOTHBIX (HA CEJIEKIMOHHYIO CTaHIUIO, IJIEMEHHYIO
(bepMy, COPTOMCIBITATENBHBIA YYacCTOK, B TEIUIMYHOE XO3SHCTBO,
B JIa0OPaTOPUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)»

" )KUBOTHBIX.

uucie

cenekuum»,  «OtganéHuas

CpaBHuBaTh MAaCCOBBII HCKYCCTBEHHBIMN
C UHIUBUYaAJIbHBIM, IOKa3bIBATh

UX 3HA4YEHUE JUIS CEJIEKUUU KYJbTYPHBIX PACTEHHM
Y JOMAIIHUX KUBOTHBIX.
[IpuBoauTh KOHKPETHBIE
ruOpuAU3aIiY B CEICKIUH.
OnuceiBate onbiT I'. JI. KaprnedeHko mo mnpeoaosieHuro
Oecrious MEXBHI0BBIX THOPHIOB.

Paznmuyate Ha  M300paxeHUsIX
y OTAENBHBIX  IpeJICcTaBUTENEH
U I1I0pOABI XO351iCTBEHHO
HEO0OXOJUMBIE YETIOBEKY.
Xapaktepu3oBaTb  pOJIb  CEJEKIMH B O0ECIICUCHHUH
MIPOIOBOJILCTBEHHOM 0€30MTaCHOCTH YeJIOBEYECTBA.
[IpuBOANTH KOHKPETHBIE MMPUMEPHI JOCTUKEHUM CEICKIINH
KyJBTYpPHBIX PAaCTEHUN U JOMAIIHUX KUBOTHBIX B Poccun

oTbop

IPUMEPBI OTIANEHHOI

(cxemax, TabnuIax)
KOHKPETHOTO  COpTa
IOCHHBIC IIPU3HAKHU,

TEMA 16. BUOTEXHOJIOTUSA U CUHTETUYECKAS BUOJIOT'USA (4 4)




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

98. buorexHosnorusi kKak | OObEKTB,  HCHOJb3yeMble B OMOTEXHOJOIMM, —  KJIETOYHbIC | PackpbiBaTh  coxepkaHMe  TEPMHMHOB U IOHSTHM:
HayKa U 0TPac/b | U TKAHEBBIE KYJIbTYPbl, MUKPOOPI'AHU3MBI; UX XapaKTEePUCTHKA. OMOTEXHOJIOI U, TpaaULOHHAS OMOTEXHOJIOT U,
NPOU3BOJCTBA TpaauunonHas OMOTEXHOJIOIUs: | MUKPOOHMOJIIOTUYECKUH  CHUHTE3, MMKpPOOMOJIOrHuYecKas
(14) xJiebonieueHne,  MONy4YEeHHE  KHCIOMO-JOYHBIX  MPOJIYKTOB, | TEXHOJIOTHS.
BUHO/IEIIHUE. MuxkpoOuosnornueckui CHHTE3. OOwexTthl | [lepeuncnaT  HampaBieHHs  OMOTEXHOJOIMH;  LIEIH
MHUKpoOHoONornyeckoil  TexHojoruu.  [IpomsBoacTtBo  Oenka, | M 33a4M, CTOAIIME Iiepesl OMOTEXHOJIOTHEH.
AMHHOKHUCIIOT U BUTAMUHOB. XapakTepHu30BaTh OOBEKTHI, UCHOJIb3yEMbIE
JleMoOHCTpanuu B OMOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBbIE KYJIbTYPBI,
Talnuiiel U CXEMBbI: «Hcnonbp3oBanue MHUKPOOPIaHU3MOB | MUKPOOPIaHU3MBI.
B IIPOMBIIIIJIEHHOM ITPOU3BO/ICTBEY. OnuceiBaTh OCHOBHbIE METObI TPaJULIMOHHON
JlaGopaTopHble N NpaKkTHYecKHe PadOThI OMOTEXHOJIOIMU M JOCTMXKEHUS  MUKPOOHOJIOrMYEeCKOH
1. JlTabopaTtopHas pabota «M3yueHne o0beKTOB OMOTEXHOIOTUM. TEXHOJIOTHH.
2. [IpaxTrueckas pabora | OGOCHOBBIBATH 3HA4YCHHE OMOTEXHOJIOTMH JUTS
«[TomydeHne MOJTIOUHOKHCIIBIX TPOAYKTOBY. CEIIbCKOXO035UCTBEHHOTO MTPOU3BOICTBA
3. Dkckypeusi «BHOTEXHOIOTHS — Ba)KHEHIIAs MPOM3BOIUTEIbHAS
CHUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)»
99. OcnoBHble | Co3laHlie  TEXHOJIOTHH M MHCTPYMEHTOB  IeJIEHANpaBiIeHHOro| PackpeiBaTh  colepkaHWE€  TEPMHHOB U TIOHSITHIA:
HalpaBJIeHUs U3MEHEHMsI U KOHCTPYMPOBAHHS TE€HOMOB C LIEJbI0 MOJY4YEHMs KJIETOYHAs HH)KEHEepHUs, KJIETOYHAas TEXHOJIOTUS, MEeTOJ
CHHTETHYeCKOil OMOJIOrMHM | OPraHU3MOB M UX KOMIIOHEHTOB, COJEp’KallluX HE BCTpEYarolluecs] KyJbTyphl KJIETOK U TKaHew, TOTUIOTEHTHOCTb,
(L w) B IIPUPOJIe OMOCUHTETUYECKUE ITyTH. IUTFOPUTIOTEHTHOCTb, CTBOJIOBBIE KJIETKH,

Knerounas wumxeHepus. MeToabl KyJbTypbl KIETOK U TKaHEH
pacteHuil u xkuBoTHBIX. Kprobanku. Comatnueckasi ruOpuanzanus u
comaTHueckuii ~ sMOpuorene3.  ComaTuueckas  THOpUAM3ALUAL.
Hcnonp30BaHne ramion1oB B CEIEKINN PACTEHUH.

Tonyuenue MOHOKIOHANLHBIX AHMUMEN.

Hcnonvzoeanue  MOHOKIOHANbHOIX U NOJUKIIOHATIbHLIX — AHMUME]
6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHME. PeKoHCTpyKIus
AWLEKIETOK M KIIOHUPOBAaHUE >KUBOTHBIX. MeTOJ TpaHCIUIaHTallH
anep  KIeToK. Texwonocuu — 0300po6neHusi,  KylbMusUpoBanus

U MUKPOKIIOHAJIbHO20 PA3ZMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX]

MUKPOKJIOHAIBHOE Pa3MHOKECHUE PACTCHUN, cOMaTUYeCKast
rHOpUIU3AIMs, TalIONIbl, THOPUIOMBI, MOHOKJIOHAJIHHBIE
Y TOJIUKJIOHAIBHBIC aHTUTENIa, METOJ TPaHCIUIAaHTAIUU
s7ep, KJIOHUPOBAHUE.

XapakTepu30BaTh OCHOBHBIC HANIPABJICHUS CUHTETHYCCKON
OHOJIOTHH.

OnuchIBaTh Ha KOHKPETHBIX MPUMEPaxX METObI KJICTOUHOM
WH)KCHEPUH.

HpI/IBO)II/ITI) HpI/IMepI)I HNCITIOJIB30BAHHUA MOHOKIIOHAJIBHBIX
U IMOJINKJIOHAJIBHBIX AHTUTECII B MCAUIINHC.




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe cogepkaHue

ILnanupyemble BH/IbI
AeATeJbHOCTH 00y4aroIIuXCs

y4eOHoit

Kybmyp.
JdemoHcTpauuu
Tabuuibl u cxempl: «KiteTounast HHXSHEPUSD

OneHuBaTh 3HAYEHHE CHHTETHYCCKOU OuoJa0oruu JJIA
CENBCKOTr0 X034iCTBa U MEIUIINHBI

100. XpomocomHast
U TeHHasl HHKeHepusi

(14)

XpoOMOCOMHAsl ¥ TeHHasi UHXKeHepUsl. VICKyCCTBEHHBIN CUHTE3 reHa
U KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX JIHK. Coszoanue
MPAHC2EHHBIX OP2aAHU3MOS. JJOCTHIKEHUS U IIEPCIIEKTUBBI T€HHOU

WH)KEHEPUHU. KOJOTUYECKUE U ITHYECKHUE TMPOOJIEMBbI T'E€HHOM
WH)XCHEPUH.
JdeMoHcTpanun

Ta6J'II/I!!I>I U cxeMbl: «I'eHHas HHXXCHCPH

PackpsiBaTh conep:kaHue TEPMHMHOB W IOHSTHM: T'€HHAas
UH)KEHepus, PECTPUKIIOHHBIE 9H/IOHYKJIEa3bl
(pecTpuKTasbl), JUIKUE KOHIBI, MIa3MUAbI, PECTPUKIIHS,
JUTUPOBaHKE, TpaHCPOpMAIIHsl, CKPUHUHT, TpPAaHCTCHHbBIC
(reHeTHYECKH MOIU(DHUIIMPOBAHHBIE) OPTAaHU3MBI.
OnuceiBath METO/IBI PENpPOAYKTUBHOTO
U TepareBTUYECKOro KJIIOHUPOBaHMS, KJIETOYHBIE
TEXHOJIOTUH U CIIOCOOBI TeHETUYECKON MHXKEHEPUU.
XapakTepu30BaTh JOCTUKEHHS TEHHOW WHKCHEPUU.

OneHuBaTh  SKOJOTMYECKME U 3TUYECKHE MPOOJIEMBI
KJIIOHUPOBAHUS U CO3JaHUs TPAHCICHHBIX OpPraHU3MOB,
MEPCIEKTUBBl  Pa3BUTUA  XPOMOCOMHOM U I'€HHOH
VHKEHEPUHU

102.
Hrtorosoe noBropeHue

(1)

O0600111eHre OCHOBHBIX TEM Kypca.

[ToBTOPUTH M 3aKpenuTh HauOojee 3HAUMMbIE TEMbl U3
OCHOBHOM IITKOJIBI HN3Yy4YaCMbIC Ha 3aKIIIOYHUTCIBHOM JTallc
o011ero OMOJIOrMYECKOro 00pa3o0BaHuUs;

CcdopmupoBaTth ymMmeHHs paboTaTh C TEKCTOM, PUCYHKaMH,
cXeMaMH, U3BJeKaTb M aHAJIW3UPOBaTh HMH(POpPMALMIO U3
Pa3IUYHBIX HCTOYHUKOB;

CchopmupoBaTh yMEHHsI YETKO M KpaTKO, MO CYIIECTBY

BOIlpoCa MNHUCBMCHHO  HU3JIaraTb CBOM  MBICIIKM  IIpHU
BBIIIOJIHEHMH 3aJaHUM  Cco CBO60,[[HLIM paSBépHYTHM
OTBCTOM.

TEMATHYECKOE IINTAHUPOBAHHUE

11 kaacc




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

TEMA 1. 3APOXKJIEHUE U PA3BUTHUE 3BOJIOIIMOHHBIX ITPEJICTABJEHUI B BUOJIOT AU (4 u)

1. DBoIlOUMOHHAS Teopusi
Y. lapBuHa
(14)

OpomonronHas Teopus Y. [lapsuna. [Ipeanocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.
JdemMoHcTpanuu

Hoptpeter: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-
Nnep, K. KroBsbe, Y. /lapBuH.

Tabnuier u cxembl: «Cucrema xuBoi npupozs! (mo K. Jlunuero)»,
«JlectHua  kuBbIX cymectB (nmo Jlamapky)», «MexaHu3M
(GhOopMHUPOBaHHS TPHUCIIOCOO-ICHUH Yy PACTCHH W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyta nytemectus Y. lapBunay,
«Haxonku Y. /lapuna»

PackpriBath TEPMHUHOB Y TTOHSITUH:
KpEealuoHU3M, CUCTEMAaTHKa, OuHapHas
HOMEHKJIATypa, MCKYCCTBEHHAsl CHUCTEMa KJIACCHU(pUKAIH
OpPraHU3MOB, UCTOPUYECKUIN METO, JAPBUHU3M.
XapakTepu3oBaTh B3IJSAbl ApUCTOTENS Ha pa3BUTHE
JKUBOU IIPUPOJBL.

OnenuBatsh Bkiaj K. Jlunues B pazButre OMOIOTHH.
CpaBHuBaTh B3rJsia6I HA BU 1 3Bodtonuio K. Jlunnes, XK.
b. Jlamapxka u Y. JlapBuHa.

Kputnueckn oneHuBaTh KpealMOHUCTCKUE B3IVISABI HA
KUBYIO IIPUPOLY.

[lepeuncnsath KyJIbTypHO-UCTOPUYECKUE U €CTECTBEHHO-
Hay4HbIC MPEANOCBUIKM  MOSBICHUS  3BOJIOLMOHHON
teopun Y. JlapsuHa.

OnuceBaTh pojb HCTOPUYECKOTO METO/A.

N3narate cyImHoCTh 3BOMOLKUOHHON Teopuu Y. JlapBuHa.
HaszpiBate ocHOBHbIe (¢akThl Ouorpadpum Y. JlapBuna
¥ 3TaIlbl CO3[JaHUS UM DBOJIFOLIMOHHON Teopun

COACPIKAHUC
BUA,

2 -3. JIBMiKylIHE CHJIBI
IBOJIIOIMH BHAOB mno Y.
JdapBuny

(2 9)

JIBwkymue cuiasl sBomonuu BunmoB 1o Y. lapBuHy (BbICOKas

WHTCHCUBHOCTh  Pa3MHOXEHHS  OpPraHU3MOB,  HAacCJIEJCTBEHHAs
U3MEHYUBOCTb, OOppba 3a  CyIIECTBOBAHUE, €CTECTBEHHBIM
Y UCKYCCTBEHHBIU OTOOD).

JdemMoHcTpauuu

Lloptper: Y. apBuH.
Tabnuier u cxeMel: «@opMbl 00pHOBI 3a cyliecTBOBaHUEY, «Ilopob

roiyoeit», «MHoroodpasue KyiabTypHBIX (GOpM KarmycThD», «Ilopoas
JIOMAIITHUX KUBOTHBIX», «CxeMa 00pa3oBaHus HOBBIX BUIOB (1Mo Y.
JapBuny)», «Cxema COOTHOIIECHMS ABMXKYILIUX CHJT SBOJIFOLIAN»

PackpsiBath coaepKaHue TEPMHUHOB Y ITOHATUM:
HaCJIEICTBEHHOCTh, ~ W3MEHYMBOCTb,  HCKYCCTBEHHBIN
oT0op, 60pb0a 3a CyleCTBOBaHHUE, ECTECTBEHHBIN 0TOOP.
W3narate  cymuocts  ywyenus Y.  [lapBunHa
HCKYCCTBEHHOM OTOOpE.

XapakTepr30oBaTh JBUKYIIUE CHJIBI 3BOJIOLUUU BUJOB IO
[apBuny.

[IpuMeHsTh 3HAHUS O IBHXKYIIMX CHJIAX SBOJIOIUHU BUIOB
no JlapBuHy 1151 00BICHEHHSI MHOTOOOpa3usi BUIOB, IIOPO/T
JIOMAILTHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX pacTEHUI

00




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

4. dopMuUpoBaHHe
CHHTEeTHYeCKOM TeOpPUH
IBOJIIOLIM U

1w

Odopmnenne  cuHTeTHYecKo  Teopuu  3Bomoruu  (CTD).
HetitpanpHass Teopus »Bomronud. CoBpeMeHHas HBOJIOIMOHHAS
Ouosorusi. 3HAUECHHUE DBOJIOIMOHHONW TEOpPHUH B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpauuu

Loptpete: C. C. YerBepukos, 1. W. [lImansraysen, . XoaaeH,
. K. benses.

Tabuuipl u cxembl: «OCHOBHBIC TTOJIOKEHUSI CHHTETHUECKOW TCOPUHU
SBOJTIOITUI

PackpsiBath coJiepKaHue TEPMHUHOB 1 TIOHSITHI:
JTApBUHU3M, MYTallUH, MyTaIlMOHHBINA MTPOIIECC.

OOBACHATH MPUYMHBI KPU3HUCA JTAPBUHU3MA.
OO00CHOBBIBATh 3aKOHOMEPHOCTh TpaHnchopmauu
JapBUHH3MA B CHHTETHIECKYIO Teopuro 3Borroruu (CTDI).
Hznarats ocHoBHEIE MToJioxkeHus CTO.

OuenuBars Bkiaa ['. Jle @pusa,

C. C. YerBepukoBa, U. . lImaneraysena, /1. K. bensesa
B ¢popmuposanue CTD.

OuenuBath 3Ha4YCHHE CTo B (DOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHBI MUpa

TEMA 2. MUKPOBBOJIIOLIUA U EE PE3YJBTATHI (14 u)

5) -1. Jransl | [Tonynsuus kak sneMeHTapHas eauHuua sBoitounu. CoBpemeHHble | PackppiBaTh  cojep)kaHue  TEPMUHOB U MOHATHH:
IBOJIIOLIMOHHOIO Mpolecca: | METOAbBl OLEHKW TEeHETHYECKOro pa3HooOpasus U CTPYKTYPBI | MUKPOIBOJIIOLHMS, MaKpO-3BOIIOIMS, MyTal[UH, TOMYJISIHS,
MMKPOIBOJIIOLHS nonyisanuil. IsmeHenune reHodoHaa NMONyJslUy Kak 3J€MEHTapHOE | KOMOMHAIUU T'€HOB, reHo(oH I, 3JIEMEHTapHOe
U MaKpO3BOJIIOIHUS. SBOJIIOLIMOHHOE  SIBJIEHHE. 3aKOH TE€HETUYECKOT0 PaBHOBECHS | IBOJIIOLIMOHHOE SIBJICHUE.
Honynsiuus — JIx. Xapau, B. BaitnOepra. XapakTepru3oBaTb MUKPOIBOJIIOLMIO KaK ATall MOSBICHUS
3jieMeHTapHasi  eAuHuua | leMoHcTpanumn MpUCOCcOOIEHUH U BUI000pa30BaHus.
IBOJIIOLUH Ta0nuie U CXEMBI: «MyTanuoHHas U3MEHUYMBOCTbY, | XapaKTepu30BaTh  MOMYJSIIMIO  KaK  AJIEMEHTapHYIO
B «IlomynsimuoHHast CTpyKTypa Buja», «Cxema MpOSBICHUS 3aKOHA | €AMHUILY SBOJIOIHUH.
Xapnu—DBaitnoepray. [IepeunciAars MIPU3HAKU 1591 (11 35 (0) 7 MOy JIALIMHA
JlabopaTopHbIe M IpaKkTHYeCKHe PAadOThI 1 OOBSCHATh YCJIOBUSl BBIMOJHEHHMS] 3aKOHAa XapIu—
JIaGopatopHast pabota «BpIgBIEHHE WM3MEHYMBOCTH Y ocobeli | BaiinOepra.
OJTHOT'O BUIa» [TpumMeHsaTH UMEIOIIMECS 3HAHUA I OOBSICHEHHS TPUYUH
M3MEHYHMBOCTH y 0COOEH 0THOrO BUA
8 -10. DuemeHTapHble | DneMeHTapHble  (AaKTOpbl  (ABWXKYIIME  CHJIBI)  OBOJIOLUMH. | PackpbiBaTh  coxepkaHHE  TEPMHMHOB U IMOHSATHIA:

(hakTopsl 3BOTIOLMH

MyTranuonHsiii mporecc. KomOunaTuBHass uM3MeHUUBOCTh. Jlpeid

MyTaIlHOHHLIf/'I mnmpormnecc, KOMOMHATHUBHAS N3MCHYHUBOCTD,




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

(RR)) I€HOB — ClIy4yaiHble HEHalpaBJICHHbIE U3MEHEHUs 4acTOT ajiesiell | MOMyJIALMOHHBIE BOJHBI, JApeid TeHoB, MHIrpauuy,
B monyisuusx. Oggexkm ocnosamens. Ippexm Oymuliournoco | U30IALINSA, reorpaduyeckas (mpocTpaHCTBEHHAs )
eopnviwika. CHUdiCeHUe 2eHemuyeckoe0 pasHooopasus. npuduHsl U | U30JsILKs, Ouonoruyeckas (penpoxyKTHBHAs) H30JISALNA,
cneocmsus. Ilposenenue s¢hghexma Opeiicha cenos 6 Oorvwux u | 3pdext ocHoBarens, 3h(HEeKT OYTHUIOYHOTO TOPJIBIIIKA.
manvix  nonynayusx. — Murpamun.  M3omsanus  nomynsanuil: | XapakTepuzoBaTh 3J€MEHTapHble (akTopbl (IBHXKYLIHME
reorpaduyeckas (pocTpaHCTBEHHAs), OMOJIOTUYECKAsl | CHUJIBI) SBOJIOLIUH.

(penpoayKTHBHAS). OuenuBars Briag C. C. YerBepukoBa, 3. Maiipa
JleMoHcTpanum B Pa3BUTHE 3BOJIIOLIMOHHOTO YUEHHUS.

Loprpersr: C. C. YerBepukos, D. Maiip. OOBSCHATH  NPUYMHBI  HEHANpPAaBJIEHHOIO  JIEUCTBUSA
Tabnuiie U CXEMBI: «/IBrxyiue CHJIBI HBOJIIOIUIY, | DIEMEHTAPHBIX IBOJIIOIHOHHBIX (DAaKTOPOB.
«OKoJIoTHYeCKas M30JIALMA TOMyJSIUMA  ceBaHCKOM  dopenu», | [lpuMeHaTs HMeroluecss 3HaHUS O JBIKYIIMX CHJIAaX
«I"eorpaduueckas W30S JMCTBEHHMIIbI CHOMPCKOH | SBOMIONMHN  JUISI  OOBSACHEHHS NPUYHH PasHOOOpa3Hs
U JIMCTBEHHULIBI 1aypcKoi», «[1omysiMoHHble BOJHBI YUCIEHHOCTH | TeHO(OHAA MOMYJISIUI OAHOrO BUJa

XHITHUKOB U )KEPTB»

11 -12. EcrecrBeHHsblii | EcTecTBeHHBIIt 0TOOp — HampaBistomuil  (akrtop sBotonuu. | PackpriBaTh coaepKaHue TEPMHHOB U TIOHATUH:

oT00p — Hampapisouuii | DopMbl €CTECTBEHHOTO 0TOOpA: JBIKYILUH, €CTECTBEHHBII 0TOOp, NBUKYIIUNA OTOOD,

(axkTop 3BOIIONNH CTaOWINM3UPYIOUINHA, paspeiBatomuil  (qu3pynTuBHbii). IlomoBoil | crabunusupyrommii  oTOé0Op,  paspbiBaroLIMii  0TOOD,

2 ) oT0Oop. MOJIOBOM OTOOD.

BoO3HMKHOBEHHE U HBOJIIOLNS COLIMATILHOTO MTOBEACHUSI )KUBOTHBIX. XapakTepru30oBaTh €CTECTBEHHBIM OTOOP KaK JABIXKYILYIO
JleMoHCcTpanumn Y HaIpaBJISIOLIYIO CHITY SBOJIIOINH, €r0 (POPMBI.

TaOnuier u cxeMpl: «Cxema JEHCTBUSL €CTECTBEHHOro oTOopay, | Paznuuare (opMbl ecTecTBEHHOro OTOOpa B MOIMYJISIMIX,
«Dopmbl  OOppOBI 32 cymiecTBoBaHHe», «MHAyCTpHanbHBIA | IPUBOJUTH NPUMEPHl JIEHCTBUS B MONYyJIALUAX (GopM

MCJIaHU3M», «KuBBIC HCKOIIaEMEBIC)

€CTECTBEHHOT'0 0TOOpa.

OOBACHATD TPEANOCHUIKH I JIEUCTBHUS  JABWXKYIIEH
Y CTaOMIM3UPYIOIIEH (OpM €CTECTBEHHOTO 0TOOpA.
CpaBHHUBaTh (OPMBI €CTECTBEHHOTO OTOOpAa,
BBIBOJII HA OCHOBE CPaBHEHUS.

[IpuMeHaTh UMeromrecs 3HaHUS O €CTECTBEHHOM OTOOpE
TS 00BSICHEHHS MPOLIECCOB, MPOUCXOSIIIUX

J€J1aTh




Tembl
M KOJIUYECTBO YaCOB

YPOKOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

B IIOIIYJIAIUAX BUAOB OPraHnu3MOB

13
IIpucnocodjeHHOCTH
OpPraHu3MOB
pe3yJabTat

MHKPO3BOJII0HH
29

-14.

Kak

ITprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIIOLUU.
Bo3HnukHOBEHHE NPUCHIOCOOICHUH y OpraHu3MoB. ApoMoOpQo3bl U

uaoanantauuu.  Ilpumepsl  mpucnocoOneHH Y OpraHu3MOB:
Mopdonorugeckue, busHoNIOrHYecKue, OMOXMMHUYECKHE,
IIOBE/ICHYECKUE. OTHOCHUTENBHOCTh NpUCTIOCOOTIEHHOCTH
OpPraHHU3MOB.

JdemMoHcTpanuu

Tabnuier 1 cxembpl: «IIOKpOBUTEIbCTBEHHAs OKpacKa >KMBOTHBIX»,

«IIpenynpexparomas OKpacka JKHBOTHBIX», «Dusnonorndeckue
ajanTaiumny, «IIpucnocobseHHOCTh OpPraHu3MOB u e
OTHOCHUTEIIBHOCTbBY.

repOapuu  pacTCHHI;

OObopyaoBaHue: KOJUIEKIIMA HACEKOMBIX;

Yydelna ITUI] U 3Bepeil ¢ MpUMepaMu pa3IndHbIX IPUCTIOCOOICHUI.
JlabopaTopHble U IPaKTHYeCKHE Pad0ThI

1. JTabopatopnast paGota

«IIpucnocobnenus OpPraHUu3MOB U UX OTHOCHTENbHAs
11e71ecO00Pa3HOCTDY.

2. JJaboparopHas paboTa

«3yuenune apomopdo3oB ¥ UM0aanTaui y pacTeHuit

H ) KUBOTHBIX»

PackpbiBaTh conmepikaHue TEepMHUHA MPUCHOCOOIECHHOCTH
OpraHu3MOB (afanTamus), apoMopdo3, HIN0AaATITAIHS.
[IpyBOINTE KOHKpETHBIE IPUMEPHI IPUCIIOCOOIEHUN
opranu3MoB  (Mopdosorndeckue,  (HU3HOJIOTHUCCKHE,
Oouoxumuueckue, noseaeHueckue). OOBSICHATP MEXaHU3M
BO3HUKHOBEHUSI IPUCIIOCOOJICHUH Y OPraHU3MOB.
[IpuBoauTe mpuMepbl apoMOp(HO30B U HAMOAAANITAIHNA Y
pacTeHUH U KUBOTHBIX.

OOBsCHATD posib apoMOP(PO30B B OCBOCHUU OpraHU3MamMu
HOBBIX Cpe/l 0OUTaHUS.

OOBsICHATD poib 150105 (O DI VU RE1 00207
B MPHUCIIOCOOJIEHUN OPTraHW3MOB K KOHKPETHBIM YCJIOBHUSIM
CpeIbl.

Jloka3bIBaTh OTHOCHTEJIbHBIN XapakTep
MPUCTIOCOOTICHHOCTH Y IPUBOJUTH MIPUMEPBI
OTHOCHUTEIILHOCTH aJanTaluil.

PackppiBaTh  3HaueHUE JABWXKYIIUX CHJI  3BOJIIOLUU

B (hOpMUPOBAHHUH MIPUCTIOCOO-TCHUN




Tembl
M KOJIUYECTBO YaCOB

YPOKOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

15 -16. Bua, ero kpurepuu

U CTPYKTYpa
2w

Bun, ero kputrepuu u CTpyKTypa.
JdemoHcTpauuu

Tabmumper  u cxembr:  «Kpurepun
«CTpyKTypa BUJa B IPUPOIECH.

OOopyzioBanue: repdapuu PaCTCHHIA;
qyyesia MTUI] U 3Bepeil pa3HbIX BUIIOB.
JlabGopaTopHble H IpaKTHYecKne padoThl

JlaboparopHasi pabora «CpaBHEHHE BUIOB MO MOP(OIOTUYECKOMY
KPUTEPHIO)

BUIa», «BUIBI-IBOMHUKN,

KOJUICKIIMM HACCKOMBIX;

PackpbiBaTh conepkaHue TEPMHHOB U MOHATUMN: BHI,
KpUTEpUU BHJA, MOIUMOP(PHU3M, BHJIbI-IBOMHUKHU, apeal,
9KOJIOTMYECKas HHUINA, TOMYJsAluUs, BUIOBOM KapHOTHII,
KOCMOTIOJIUTHI, SHIAEMUKH, MTOJABUIbI, KOTHUIIBI.

XapakTepu3oBaTh Kputepuu BUAAa (MOP(DOIOrHUECKU,

TeHETUYCCKUH, OHMOXHUMHUYECKHUH, reorpadUYECKUi,
9KOJIOTUYECKHH, OMOXUMUYECKHM ). OOBSCHATD
HEOOXOJUMOCTh  HCIIOJIb30BAHUS BCEH  COBOKYMHOCTH

KpUTEPUEB IS

olpezeseHusl BU0BOM MPUHAJIEKHOCTH OpraHu3Ma.
[lepeuncnsiTb OCHOBHbBIE BHYTPUBUIOBbBIE IPYIIIUPOBKH.
OOBsCHATD IIPUYHHBI CyILIECTBOBAHUSA MOHO-
Y TIOJIMTUIIMYECKUX BU/IOB.

CpaBHuBaTh BUbI 10 MOP(OIOrHIECKOMY KPUTEPHIO

17 -18. BumooOGpa3zoBaHue

KaK pe3yJbTaTt
MHKpo3IBoawounu. Caasb
MHKPOIBOJTIOLUH

¥ JTIH/1eMHOJIOTHH
2w

Bunoo6pa3oBanue Kak pe3ynbTaT MHUKPO3BOJIONMH. M3omsmms —
KimoyeBoll  ¢akrop  BumooOpaszoBanusa.  Ilytm  u crmocoOsbl
BUJI000pa30BaHUs: aJIJIONIaTPUYECKOE (reorpaguueckoe),
CHUMITaTPUYECKOE (3KOIOTHYECKOE), «MT'HOBEHHOE»
(monumuionan3anus, rudpuau3anus). JmMTeabsHOCTb SBOTIOIMOHHBIX
MIPOLIECCOB.

MexaHu3mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OHOJOTMM B pa3pabOTKe Hay4YHBIX METO/0B
COXpaHeHHs OuopazHooOpasusi. MUKPOIBOIIONMS U KOIBOJIIOLUSA
[1apa3sUuTOB U UX XO35EB.

PackpsiBath coaepKaHue TEPMHUHOB Y ITOHATUM:
BU1000pa30BaHUE, N30SI, KOBOJFOLIHSL.
XapakTepu3oBaTh  BHUJI000pa3oBaHME KaK  pe3yJbTar
MUKPOIBOJIIOLUU.

OOBACHATH POJb U30JISILIMU B 00pa30BaHUM HOBBIX BUJIOB.
XapakTepu30BaTh pa3UyHble CIOCOOBI BHI000pa30BaHMS
(ayutonmarpuyeckoe, CHMIATPUUECKOE).
ITpuBoauTH KOHKpPETHBIE pUMEPBI
00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.
[IpumeHsTh 3HAaHUSA CIOCOOOB BUAOOOPA30BAaHUS  JUIS

BUJIOB,

Mexanu3mbl  QOpMHUpPOBAHUS  YCTOWYMBOCTH K QaHTHOMOTHKAM | OOBSCHEHUS MPUYNH MHOTOOOpa3us BUIOB.

1 criocoObI 60PHOBI ¢ HEl. OOBSCHATH BO3HUKHOBEHHE YCTOWYMBOCTH IAaTOTEHOB
K aHTHOMOTHKAM

JdemMoHcTpauuu

Talauie! 1 CXEMBEL: «Croco0s1 BH1I000pa30BaHUS,




Tembl YPOKOB IL1anupyemsle BH/IbI y4eOHoit
OcHoBHOe coaep:kanue
U KOJIMYeCTBO 4YaCOB AeSITeJIbHOCTH 00y4aroIuXcst
«I'eorpaduueckoe BugO0OpazoBaHuMe TPEX BHUJIOB JIaHJBIILIEH»,
«OKosornueckoe BUA00OpazoBaHUE BUIOB cHHULY, «llomurmmonssl
pacteHuit», «KanmycTHo-peneunbIii ruOpum.
OO0opyioBaHue: repOapuu pacTeHui OJIM3KHUX BH/JIOB,
00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMU
TEMA 3. MAKPO3BOJJIIOIUA U EE PE3YJIBTATBI (7 1)
19. Makpo3Boaronusi. | Meronbl nusyueHus: Makpo3poitonuu. [laneonronornyeckue Mmeronsl | PackpbiBaTh  copepkaHME  TEPMHUHOB U MOHSATHI:
ITaneonTo/IOTMYECKHE n3ydeHus spomonuu. [lepexomaupie GopMbl H QUIOTEeHETHYECKHE | MAKPOIBOMIONMS  ((uinoreHe3), mnepexomHbie  (GopMsl,
MeTOAbI U3y4eHHUsl | psiJibl OPraHU3MOB. (uIOTeHEeTHYECKHE PSIIbI, TAICOHTOIOTHSL.

BoJiioumu (1 )

JdemMoHcTpanuu
TabuIis! 1_CXEMBL: «DUIOTCHETUYECKUI  pAd  JIOIIAJN»,
«ApxeornTepukc»,  «3Bepo3yOble  smiepe»,  «Creromedainsn»,

«PI/IHI/IO(i)I/ITLI», «CeMeHHEBIE IMAITOPOTHUKW .

XapakTepu3oBaTb MaKpOIBOIIOLUIO KAK HAJIBHJIOBYIO
HBOJIIOIUIO  O0pa30BaHMA KPYIHBIX TaKCOHOMHYECKUX
CAVHULL.

OOBACHATH 3HaUEHHE NMATEOHTOJIOTNYECKUX UCCIIeI0BaHUN

OO6opyaoBaHMe: KOJUIEKIIMHM, TepOapuu, MYJISHKH HCKOMAEMBIX | AJis MONydeHus (PaKTOB IBOIIOLNUN OPTaHU3MOB.
OCTAaTKOB OPraHU3MOB [IpuBoguTe  mpUMEpPHl  OPraHU3MOB,  OTHOCSAIIUXCS
K MIEPEXOIHBIM (opMam.
Ha3piBaTh  rpymnmel  OpraHu3mMoB,  JJId  KOTOPBIX
BOCCTAHOBJICHBI (PUIIOTCHETUYECKUE PAJIBI.
CpaBHHBaThH MPOLIECCHI MaKpO3BOJIIOLUN
Y MUKPO3BOJIIOLUU.
20. Bwuoreorpaguueckme | buoreorpadpmyueckue meToasl u3yudeHUs d3Boiroimu. CpaBHeHwe | PackpwiBath coepKaHue TEPMHHOB ¥ TIOHSITHIA:
METO/IbI usydenusi | Gaopbl W payHBl MaTEpUKOB U OCTPOBOB. buoreorpaduueckue | bumoreorpadusi, SHAEMUKH, PETUKTHI.

sBoJironuu (1 4)

obactu 3emiid. BUIBI-9HIEMUKH U PEITUKTEHIL.

JdemMoHcTpauuu

Tabmumpl u cxembl: «buoreorpaduyeckue 30HBI 3eminy, «Ipeid
KOHTHHEHTOBY, « PeIIHKTEI.

OO0opyioBanue: repoapun; KOJUIEKIINH HACEKOMBIX

OO6ocHOBBIBaTh 3HaueHue Ouoreorpaduu Uisi U3yUEHUs
3BOJIIOLIMM OPTaHU3MOB.

[lepeuncnars  Ouoreorpaduyeckue
1 OOBSACHATH MPUYUHBI UX BbIICTICHHUS.
CpaBuuBath (iopy u ¢dayHy MaTEepUKOB U OCTPOBOB,
pacTeHMs] ¥ JKMBOTHBIX pa3HbBIX Ouoreorpaduyeckux
obnacreil.

obOmactu e




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

HpI/IBOI[I/ITB IpUMCPLI PCIUKTOBBIX OPraHU3MOB, BHUIOB-

9H/IEMUKOB.
OOBACHATD HIPUYHHBI COXpaHEHHUs BUJIOB-
9H/IEMUKOB M «GKUBBIX HCKOIIAEMBbIX)»
21 -22. | OMOpHOJIOTHYECKHE | CPABHUTEIBHO-MOP(HOJIOTHYECKHE MeToAbl | PackpeiBaTh  colepkaHuMe  TEPMHHOB M MOHSITHM:
IMOpHoIornyecKkne U3YyYEHUS OHBOJIONMH. ['eHEeTHUecKue MeXaHU3Mbl SBOJIIOLUHU | SMOPHOIOTHS, Mopdoorus, TOMOJIOTUYHBIE
U CPABHHUTEJIbHO- OHTOT'€HE3a U MOSIBICHUS YBOJIIOLIMOHHBIX HOBILIECTB. Y QHAJIOTUYHBIE  OpraHbl,  pPYJAWMEHTBI,  aTaBU3MBI,
Mopdosoruyeckue ['oMosiornyHble M aHAJIOTUYHbIE OpraHbl. PynnMeHTapHble OpraHbl | OMOXMMHUYECKAsi TOMOJIOTHS.
MeTObI U3yYeHHUsl | U aTaBU3MBI. MouekynsipHO-T€eHETHUECKHE, OnoxuMudeckue | XapakTepu3oBaTh AIMOPHOJIIOTUYECKHE, CPAaBHUTEIHHO-
IBOJIIOLUH 1 MaTeMAaTUYECKUE METO/Ibl U3YUYEHUsI SBOITIOLMH. ['OMosIornyHbIE Mop(oJIoruyecKue, MOJIEKYJISIPHO-TEHETUYECKHE,
(2 ) reabl. COBpeMEHHBIE METOJAbl IOCTPOCHUS (PHIOTEHETHYECKHX | OMOXMMHUYECKHE, MaTeMaTHYeCKUe METOABl HW3yYeHUS
JIEPEBBEB. 9BOJIIOLIUH.
XPOMOCOMHBIE MyTallH U SBOJIIOLIMSI TEHOMOB. OOBsCHATH 3HAUCHHE OSMOPHUOJOTHH, CPABHUTEIBHOM
JdemMoHcTpanuu MOp(hOJIOrUH, MOJIEKYJIIPHOW TE€HETUKH, OHOXMMMHH,
Ioprperer: K. M. Bap, A. O. Kosanesckuii, @®. Mromiep, | 6MonH(DOPMATUKH ISl U3YUEHUS 3BOJTIOLUN OPTaHU3MOB.
3. I'ekkens. OnenuBate  Briag  A. O. KoBaneBckoro B pa3BUTHE
Tabnuiie! u cxembl: «HavyanpHble cTa KM SMOPHOHAIBHOTO Pa3BUTHS | ABOJIOIMOHHOTO YUEHHS.
IIO3BOHOYHBIX  JKUBOTHBIX», «l'OMonorm4Hble ¥ aHajnoruysble | ONUCHIBATH  TEHETUYECKHME  MEXAHM3MBl  DBOJIIOLUN

OpraHbl», ((Py,Z[I/IMeHTLI», <(ATaBI/I3MLI», «XpOMOCOMHBIe Ha60pBI
YCJIOBCKA U IINUMIIAH3C).

060[2YQOB8.HI/IGI KOJIJICKIINH, rep6apHH, MYJISKU TOMOJIOTHUYHBIX,
AHAJIOTUYHBIX, PYAUMCHTAPHBIX OPTraHOB U ATABU3MOB

OHTOT'€HE3a U NOSIBJIICHUS YBOJIFOLIMOHHBIX HOBILIECTB.
[IpuBoauTh TpUMEpPHl aTaBU3MOB U PYAMMEHTApHBIX
OpPraHOB y pa3IMYHBIX OPraHU3MOB U OOBSCHITH MPUUUHBI
UX MOSIBIICHUS.
[IpuBoauTE TNpPUMEpPHI
OpraHoB.

CpaBHUBaTh CTPOECHHE OpPraHOB Yy OPraHU3MOB pa3HBIX
CUCTEMATUYECKUX IPYyII.

T'OMOJIOTHMYHBIX HW aHAJOTHYHbIX

[IpuBoauTH OMOXMMHYECKONH U FeHHOU
TOMOJIOTHH.

OuenuBaTh 3HaueHUWE OWOMH(POPMATHKU JJs H3yUEHUS

IIPUMEPBI




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

SaKOHOMepHOCTeﬁ 3BOJIFOIIUH

23 -25.
3aKOHOMEPHOCTH

IBOJIIOLNH
(34)

Oo0mue

OOmre 3aKkOHOMEpHOCTH (TIpaBWIIAa) IBOJIONMH. [Ipunyun cmeHvl
@ynxyuti. HeoOpaTUMOCTH 3BOJIIOIHH.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITIOB YBOJIIOIHH.
JdemoHcTpauuu

Tabnuier u cxeMbl: «['TTaBHBIE HampaBICHUS SBOIONUNY, «OO0mIHe
3aKOHOMEPHOCTH IBOJTFOITUI

PackpbiBaTh conepikaHue TEPMUHOB U MOHATUN: CMEHa
(GbyHKIUI OpraHoB, HEOOPATUMOCTH SBOJIOINH, aJalTHBHAS

paauanusi, HCPAaBHOMCPHOCTD TEMIIOB 9BOJIIOIUH,
Yep€aoBaHNEC I'NTaBHBIX HaHpaBJ’ICHI/Iﬁ OBOJIFOIINH.
AHaHI/ISI/IpOBaTB IMPUYIKNHBL qepcaoBaHUA TJIaBHBIX

HaIlpaBJICHUH HBOJIIOLUH.
[IpuBonuTe mnpuUMEpbl NPOUCXONKICHUS OPraHU3MOB OT
HECNELMATU3UPOBAHHbBIX IIPEIKOB U UX MPOrPECCUpyroLeit

CHeLUAaIU3aALNH.
OOBsCHATH ~ NPUYMHBI ~ HEPAaBHOMEPHOCTH  TEMIIOB
IBOJIIOLIH.
[IpuBoauTh IPUMEPBI aJanTUBHOU paznanuu
Yy OpraHU3MOB.
OOBACHATH NPUUMHBI HEOOPATUMOCTH IBOJIIOLIUN

TEMA 4. IPOUCXOXJIEHUE U PA3SBUTUE )KU3HU HA 3EMJIE (15 4)

26 -27. I'unote3nl | Hayunble runores3sl NpoucXoXKIaeHUs ®U3HU Ha 3emie. Aduorenes | PackpbiBaTh coaepKaHue TEPMHUHOB Y ITOHATUM:

BO3ZHUKHOBEHMS KU3HU HA
3emJie
24)

U naHcrepMus. JloHay4yHble NPEACTaBICHUS O 3aPOKIACHUU KU3HU
(kpeauoHu3M). ['Mmore3a MOCTOSIHHOTO CaMO3apOKICHUS >KU3HU
neé onposepxkenue onbiTamu D. Penu, JI. Cnamnanuanu, JI.
[Tactepa. [Ipoucxoxaenue XU3HU U aCTPOOUOIIOTHUSI.
JdemMoHcTpauuu

Hoptpetel: @. Peau, JI. Cnamnannanmy, JI. [lactep.

Taonuikl u cxeMbl: «Cxema ombita @. Pequ», «Cxema ombita JI.
[TacTepa 1o U3y4EHUIO CaMO3aPOKIACHUS KUZHID)

KpealroHU3M, BUTAIN3M, TTAHCIIEPMUsI, aOMOTeHE3.
I/ISJ'IaFaTI) HaquLIC THUIIOTC3bI U TCOpI/II/I HpOI/ICXO)KI[eHI/IH
’KM3HHU Ha 3emiie.

OuenuBars Bkiaa ®@. Penu, JI. Cnamnannanu, JI. [Tactepa
B (hopMHpOBaHNE HAyYHBIX B3IJISIOB HA MPOUCXOXKIACHHE
JKM3HH Ha 3eMiIe.

[TepeuncnsaTh cTaguu pa3BUTHS )KU3HU Ha 3eMIie, COTTIaCHO
TEOpHH OMOM0332a

28 -29. OcHOBHBIE JTAIBI
HEOPraHu4ecKou

OcHOBHBIE 3Tanbl HeopraHudeckoil sBomouuu. [lnanerapHas
(reonoruyeckas) dBOIONUSA. XUMHYECKass dBOJIONUSA. AOHOTCHHBIN

Y NOHSTUIH:
IBOJIIOIHS,

PackpsiBath
reoJIoruuecKas

coJiep>KaHue
ABOJTFOLIHS,

TCPMUHOB
XUMHNYCCKasa




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

IBOJIIOLIM U CHUHTE3 OpraHMuYecKux BemiecTB M3 Heopranuueckux. OmnbiT C. | abHMOreHHbIN CUHTE3, nepBUYHAs atMmocdepa,
(24) Munnepa ul. HOpu. OOpa3zoBaHue MOIMMEPOB W3 MOHOMEPOB. | KOAllepBaTHBIE KAIIH, PUOO3HMBI, TPOOHOHTHI.
KoanepBarnas rumnoreza A. M. Onapuna, rumore3a MNEpBUYHOrO | XapaKTepuU30BaTh  OCHOBHBIE  J3Talbl  XUMHYECKOH
oynpoHa J[x. XommeliHa, reHermueckas runore3a [. Mémnepa. | HBOIIOIUN.
Pubosumer (T. Yek) wrumoreza «vupa PHK» VY. T'mnGepra. | Ha3piBaTh XMMHYECKHI COCTaB TEPBUYHOW aTMO-CQeEpbl
dopmupoBanue MeMOpaH U BOSHUKHOBEHHUE TPOTOKJIETKH. 3emin.
JdemoHcTpauuu OuenuBary Bkimaag C. Mumepa, I HOpu, T. Yeka,
Hoprpeter: C. Munnep, I'. KOpu, A. U. Ona-pun, [Ix. Xomnnein, | Y. ['unbepra B dopMupoBaHHE HAay4HBIX B3IVISIIOB Ha
I'. Ménnep. IPOUCXOXKIEHUE )KU3HU Ha 3eMJIe.
Tabmuier u cxemel: «Cxema omnbita C. Mumnepa, I'. FOpu», «3Otanbsl | OnuceBaTh yClIOBHs, HEOOXOAWMBIE Ui aOMOTEHHOTO
HEOPraHUYECKOH 3BOJIIOLUNY. CHUHTE3a OPTaHUYECKUX COEIMHEHUH.
JlabopaTopHble U MPaKTHYeCKHe PadoThl [IpuBoguTH, mNpUMEPHI MOJIEKYJ, Yy KOTOPBIX BO3HHUKIIU
Bupryanenas nabGopatopHass pabota «MoJeaupoBaHUE OIBITOB | MIPOLIECCHI T€HETUYECKOTO KOIUPOBAHUS
Munnepa—IOpu 1o u3yueHuro abMOreHHOI0 CUHTE3a OPraHUYEeCKUX | U (PepMEHTATUBHAs AKTUBHOCTD.
COCIMHEHUI B EpBUYIHON aTMochepe» O060CcHOBBIBATH HEBO3MOXXHOCTh HOBTOPHOI'O
BO3HUKHOBEHMS )KU3HU Ha 3eMJie
30. Hcropus 3emuu | Uctopuss  3emnm  uwMmeroasl e€  um3ydeHus.  Mckomaemsbie | PackppiBaTh  cojepikaHME  TEPMHUHOB U MOHSATHMA:
U METO/bl €é n3y4yeHust OpraHM4YecKne  OCTaTku.  ['eoxpoHosorus MU €€  METOJbl. | TEOXPOHOIOT S (oTHOCHTENIBbHAS, abcontoTHas ),
(19) OTtHOCHUTENbHAS U abCoNOTHAS TE€OXPOHOJIOTHUA. | OKAMEHEJIOCTH, METO/IbI re0XpOHOJIOTHH,
['eoxpoHoOrMyecKas mKaia: 30Hbl, 3pbl, IEPHUOJIBI, STTOXH. TE€OXPOHOJIOTUYECKAS IIKaJIa: S0HBI, 3Pbl, IEPHOJIbI, STTOXH.
JdemMoHcTpanumn XapakTepu3oBaTh METO/IbI U3YUEHUS] HICTOPUU 3EMIIU.
Tabauiel u cxeMsbl: «I'eoXxpoHOIOTHYECKas KA. [lepeuncnsars pa3aenbl reOXpOHOJIOTMYECKOM IIKAIIbI.
Ob6opyioBaHue: KOJUIEKLIUN OKaMEHEJOCTeM, nosne3nbix | OueHuBaTh  3HAYEHHE  HMCKOMAEMbIX  OCTaTKOB  JJis
HCKOIIAEMBbIX; MYJISKA OPTaHUYECKUX OCTATKOB OPTraHU3MOB. W3YUYEHUS UCTOPUM Pa3BUTHUS KU3HHU Ha 3eMJI€.
JlaGopaTopHble M paKkTHYeCKHe PAdOThI OOBSCHATH  XapakTep  pacHpeleNieHHuss  HMCKOMAeMBIX
JlaboparopHass pabora «lM3ydeHue u omucaHHWE HCKOMAEMbIX | OCTAaTKOB B 36MHOM KOpE.
OCTAaTKOB JAPEBHUX OPraHU3MOBY CpaBHuBaTh MeTOABl aOCONIOTHOW ¥ OTHOCHUTEIHHOU

TCOXPOHOJIOTHHN




Tembl YPOKOB IL1anupyemsle BH/IbI y4eOHoit
OcHoBHOe coaep:kanue
M KOJIMYECTBO YACOB AesITeJIbHOCTH 00y4aK0IMXCH
31. Hauaabuble JTanbl | HavyanbHble  3Tanbl  opranvdeckod  sBojronuu.  IlosBienue| PackpbiBath cojepKaHue TEPMHUHOB W TIOHSTHI:
OPraHuYecKoi IBOJIIOIUHN | U DBOJIFOIHUS MePBBIX KJIETOK. DBOJIIOIU METa00IM3Ma. | «IIOCIEIHUMH YHUBEpCaIbHBII o0IMi MPEIOK»,
(19) Bo3nukHoBeHHE TmepBbIX dKocucTeM. CoOBpeMEHHbIE MHMKPOOHBIE | OJIHOKJIETOYHBIC OpPraHW3MbI, IPOKAPHOTHI, JYKAPHUOTHI,
OMOIUIEHKM Kak aHajor TEepBBIX Ha 3eMje  COOOIeCTB.| CUMOMOTEHE3.
Crpomatonutbl. [IpokapuoTbl W dykapuoThl. IIpoucxoxkaeHue | XapakTepu3oBaTh HavalbHBIE ATallbl  OPraHUYECKON
JyKapuoT DBOJIIOLUH.
(cumOuoreHes). IBONIOIMOHHOE TPOUCXOKICHUE BUPYCOB. [TpuBOoUTE IPHMEPHI apOMOPHO30B
JdeMoHcTpanuu MEPBBIX OJHOKJIETOYHBIX OPTaHU3MOB.
Tabuuipl u cxempl: «HavanbHbIe ATallbl OPraHUYECKON IBOTIOLUNY, | XapaKTepU30BaTh OCHOBHEIE MOJIOKEHUS

«Cxema 00pa3oBaHUs DYKapuOT MyTéM cumOuorenesza», «CtpoeHue
BHUpYCa»

¥ I0Ka3aTeJbCTBA TUIIOTE3bI CUMOMOTeHe3a.

Jloka3pIBaTh MMOJYaBTOHOMHOCTh MUTOXOHIPHH U IJIACTH,
UX MPOUCXOXKICHHE OT MPOKAPUOTUUCCKUX KIIETOK.

Jenathb BBIBO/JIBI BO3HHKHOBCHUS
¢dorocunTe3a, (HopMUpOBaHMA sApa Ui JTATBHEHIIEro
Pa3BUTHUS KU3HU Ha 3eMII€.

XapakTepu30BaTh THIIOTE3bI IIPOUCXOXKICHHS BUPYCOB

O 3HA4YCHUU

32. JBoJonus 3yKapuoT

(1)

[TpoucxoxaeHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHUHE
OCHOBHBIX TPy MHOTOKJIETOUHBIX OPTaHU3MOB.

JdemMoHcTpauuu

Lloptpet: N. 1. MeuyHUKOB.

Tabnuibl u cxembl: «HavanbHbIe 3Tabl OPraHUYECKON IBOJTIOIIHI,
«Cucrema KUBOU TPUPOIBD)

PackpeiBath COZEpKAHNE TEPMUHOB U TIOHSITUI:
MPOKAPHOTBHI, AYKAPUOTHI, MHOTOKJIETOYHOCTb,
CIIELIMAIN3ALMS KIIETOK, BUPYCHI.

XapakTepu3oBaTh  MPOUCXOXKICHUE  MHOTOKJIETOYHBIX
OpraHu3MOB.

CpaBHHBaThH 0COOCHHOCTHU JYKAPUOTUUECKUX

" NPOKAPUOTUYCCKUX OPraHU3MOB.
Ha3rsiBaTb OCHOBHBIE apOMOp(I)03BI OYKapuoOT U OUCHUBATH
X 3HaAYC€HHUE I JaIbHEUIIIEro Pa3BUTHUA KU3HU

33. OcHOBHBIE 3Tanbl
IBOJIIOLIMU PACTUTEIHLHOIO
MHpa
(1 9)

OcHOBHBIE 3Tambl ABOJIOUUMA BBICIIUX pacTeHuidl. (OCHOBHbIE
apomopho3bl pacteHuii. Beixom pacrenuit Ha cymry. [losiBneHue
CHIOPOBBIX PACTEHUN U 3aBO€BaHUE UMU CylId. CEMEHHbIE pACTEHUS.

PackpbiBaTh ~ copepikaHHE ~ TEPMHMHOB U MOHSTHM:
BOJIOPOCIH, PUHUO(DUTBHI, MXH, MaOPOTHUKOOOPA3HBIE,
CeMEHHBIE TallOPOTHUKH, TOJIOCEMEHHBIE,

MMOKPBITOCEMEHHbIE, Oecrojioe TMOKOoJeHHe (CIopodur),




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

[IpoucxoxaeHne NBETKOBBIX PACTEHUH.

JdemoHcTpauuu

Tabmunpl  u cxeMbl: «Apomopdo3bl pacTeHuil», «PUHHODUTEHIY,
«OTHOKJIETOYHbIE BOAOPOCIN», «MHOTOKIETOYHbIE BOIOPOCII,
«Mxn», «llanmoporHuku», «l'onocemeHHble pacTeHUs», «Oprasbl
L[BETKOBBIX PACTEHUI.

Oo6opyiaoBanue: repOapuy pacTeHUN Pa3IUYHBIX OTAENOB.
JlaGopaTopHble U IPaKTU4YecKne padoThl

MI0JIOBOE TIOKOJICHHE (raMeTo(uT).

[lepeuncasiTh OCHOBHBIE ATAIbl YBOJIOIUU PACTUTECIHHOTO
MHpa.

HasbiBath OCHOBHBIE apoMOP(O3bI PacTECHHUI U OLEHUBAThH
UX DBOJIOIIMOHHOE 3HAUCHHE.

CpaBHHBAaTh OCOOCHHOCTH CTPOCHHUSI PACTEHUH pa3HBIX
OT/ICIIOB

IIpaktuyeckas pabGora «l3yueHne 0coOEHHOCTEHl  CTpOeHHs

pacTeHUM pa3HbIX OTAEIOBY
34 -35. OcHoBHble 3Tanbl | OCHOBHBIE O3Tambl ABOJIOINMH KUBOTHOrO Mupa. OcHoBHbIE | PackpbiBaTh COJepKaHME  TEPMMHOB W IOHSITHIL:
IBOJIIOIM U “KHBOTHOI0 | apoMop(h 036l )KUBOTHBIX. Benyackas ¢ayna. KemOpuiickuii B3pbIB — | mpocTeiiiue, IJIACTUHYATBIE, KUIICYHOIIOJIOCTHBIE,
MHpa MOSIBIICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpIOBBIE XMBOTHBIC. | IUIOCKME YEPBH, YICHUCTOHOTHE, PHIOBI, 3€MHOBOJHBIE,
(2 ) XKuzup B Boge. OBOMIONUS IO3BOHOYHBIX. [Ipo-MCXOXAEHME | MPECMbIKAIOLIUECS, NTUIBI, MJIEKONUTAIONINE, SKTOAEpMa,

ampuouii u pentwinii. [IpoucxoxaeHne MICKOMUTAIOMUX U TTHII.
[Tpunnun kirodeBoro apomopdosa.
OcBoenune 6ecro3BOHOYHBIMU Y TIO3BOHOYHBIMH JKUBOTHBIMH CYIIIH.

JdemMoHcTpauuu

Tabmuier  ucxempl: «Cxema pa3BUTHUA KMBOTHOTO  MHpay,
«ApoMop(h 036l KUBOTHBIX», «IIpocreiimue,
«Kumeunononocrtusie», «llnockne uepBn», «UneHUcToHOTHE,
«Pp1OBIY,  «3emHOBOnmHBIE», «IIpecMbikaromuecs»,  «IITuien,
«MnexonuTaromue.

OO6opy/ioBaHME: KOJJICKIIMM HACEKOMBIX; BIIQXKHbBIE Iperapatsl
KUBOTHBIX; PAKOBHHBI MOJUIIOCKOB; KOJUIEKIIMM  HIJIOKOXKHX;

CKEJIETHI [I03BOHOYHBIX KUBOTHBIX; UyUela MTULl U 3BEPEH.
JlabopaTopHble U IPaKTHYeCKHe PadoThl
[Ipaktnyeckas pabora «M3yuenne ocoOeHHOCTEH
IIO3BOHOYHBIX )KUBOTHBIX))

CTPOCHUS

3HTOZEPMA, Me30jepMa,
TETUIOKPOBHOCTb.
Hepe‘H/ICHf{TB OCHOBHBIC OJOTaIlbl 3BOJIOIIMHN XHWBOTHOT'O
MUDA.

Ha3biBaTh OCHOBHBIC TpeajanTaliy, CIOCOOCTBOBABIIHE
BBIXOJTY KHBOTHBIX Ha CYIITY.

OrneHMBaTh 3HAUCHHE PA3BUTHS HEPBHOW CUCTEMBI IS
NPUCTIOCOOJICHUsT KUBOTHBIX K YCIIOBHSM OKpYIKarOIIeH
Cpepl.

OOBACHATH ~ TPUYMHBI  DBOJIOIMOHHOTO  pacIBeTa
HACEKOMBIX, KOCTHBIX PbIO, TITHII, MIEKOTIUTAOIINX

JBYCTOPOHHSSI ~ CUMMETpHS,




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

36 -38. PazBuTHe :xu3nu Ha | PasBuTte >km3HM Ha 3emsie MO 3paM UM mepuojaMm: apxei, | PackpeiBath cojaepkaHuE TEPMHUHOB | MOHSTHH: apXew,
3emiie MPOTEPO30H, MaJIe030M, M€3030M, KalHO30M. OO6m1as | apxebakTepuu, HMAHOOAKTEPUH, IMPOTEPO30H, IaJICO30M,
(RR)) XapaKTepUCTHKA KJIMMaTa U reojoruuyeckux npoueccos. [losBienue | kemMOpuif, OpAOBHUK, CHIYyp, JAEBOH, KapOOH, IIE€pMb,
U paclBET XapaKTepHbIX OpraHu3MoB. YrieoOpazoBanue: ero | [lanres, Teruc, TPUIIOOUTHI, PUHUODHUTHI,
YCIIOBUS U BIMSIHHE Ha T'a30BbIi COCTaB aTMOC(hEpHI. PaKOCKOPIIMOHBI,  MAHLUUPHBIE  PBIOBI,  KOTUJIO3aBPHI,
MaccoBble BBIMUPAHHS — HKOJIOTUYECKHAE KPU3UCHI ITPOILLIIOTO. Mme3030i, [l'onnBana, JlaBpa3usa, Ttpuac, m0pa, Mel,
[IpyunHbl W cneAcTBUST MaccoBbIX BbIMUpaHUUA. COBpEMEHHBIN | XBOWHBIE, THUHKIOBBIE, CAaroOBHUKOBBIC,  OEJIIEMHUTHI,
9KOJIOTHUECKUN KpHU3UC, ero ocobeHHoctu. [Ipobnema coxpaHeHHs] | aMMOHHUTHI, JMHO3aBpblI, apXeoNTEPUKC,
O6uopazHooOpasus Ha 3emIe. IIOKPBITOCEMEHHBIE,  KalHO30M,  IIaJ€OreH,  HEOIEH,
JdemMoHcTpanuu AHTPOIIOI'€H, MAaCCOBOE BBIMUPAHUE.
Tabnuie! 1 cxemel: «Pa3BuTue KU3HU B apXeicKoil apey, «PazButue | XapakTepu3oBaTh pa3BUTHE XU3HU Ha 3eMile IO 3pam
KU3HU B IIPOTEPO30MCKOMN 3pe», «Pa3sBUTHE )KU3HU B MAJICO30MCKON | M IIEPUOJAM.
ape», «Pa3BuTuEe XU3HM B ME3030MCKOWM 3pey», «Pa3BUTHE XKU3HU | YCTAaHABIMBAaTh 3aBUCUMOCTh MEXAY TI€OJOTHYECKUMH
B KaliHO30MCKOM 3pe» MpOLECCaMH, HW3MEHCHUSMH KIMMaTa M MPOLECCAMH
B )KUBOU IIPUPOJE.
OOBACHATh MPUYUHBI PacI[BETa CHUCTEMATUYECKHUX TPYIIII
OpPTraHU3MOB B PA3JIMYHBIE Pl U TIEPUOJIBI.
AHanmM3UpoBaTh NPUYMHBI W CIEACTBUS  MAaCCOBBIX
BBIMAPAHUH.
HasbiBaTh 0cHOBHBIE apOMOP(]O3bI paCTEHUH U JKUBOTHBIX.
[IpuBOAUTE IPUMEPHI IEPEXOIHBIX (HOPM OPTaHU3MOB.
AHanu3upoBaTh MyTH pPEIIEHUs MPOOJIEMBbl COXpaHEHUs
O6ropa3zHooOpasus Ha 3emiie
39 -40. Cospemennas | CoBpeMeHHass cucreMa opraHudeckoro Mupa. [Ipunnumnsl | PackpbiBaTh conepskaHue TEPMUHOB U MOHATHIA: OaKTepuu,
CHCTEMA  OPraHNu4YecKoro | Kiaccupukauu apxeu, BBICIINE PACTeHHUs, 3eTIEHBIC BOJOPOCIH, OarpsHKH,
Mupa opranu3mMoB. OCHOBHbIE CUCTEMATUUYECKHUE TPYIIIbI OPTaHU3MOB. Oypbie BOJIOPOCIIH, MOXOBUIHBIE,
(24) JdemoHcTpauuu MMATOPOTHUKOBUJHBIE, XBOIIEBUAHBIC, IUIAYHOBUIHBIC,
TaOauiier u cxeMel: «COBpeMEHHAsI CHCTEMA OPTaHUYECKOT0 MUPa» | TOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE, MIPOTHCTHI,
KHUIIIEYHOIOJIOCTHBIC, TUIOCKHE YEepPBH, KPYTJIbIE YEPBH,
KOJIbYAThIC 4YepBU, YIEHUCTOHOTHE, MOJUIFOCKH,




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

UTJIOKOKHE, XOPJIOBbIE, TPUObI, TUIIAHUKH, BUPYCHI.
XapakTepru3oBaTh COBPEMEHHYIO CHCTEMY OPraHHYeCKOro
MUpPa; Ha3blBaThb OCHOBHBIE CHUCTEMATHYECKHE TIPYIIIbI
OpPraHU3MOB.

OOBACHATH MPUHIIMIIBI KTacCU(DUKAIIMM OPTaHU3MOB.
[lepeuncnsaTh OCHOBHBIE MPU3HAKU MPOKAPUOT, PACTCHHIA,
KUBOTHBIX, TPUOOB, KPACHBIX U OypbIX BOJOPOCIIEH.

[IpuBonuTe  IpUMEpBl  IPEACTAaBUTENEH  OCHOBHBIX
CUCTEMAaTUYECKHUX I'PYII OPraHU3MOB
TEMA 5. IPOUCXOXJIEHUE YEJIOBEKA — AHTPOIIOI'EHE3 (10 u)
41. AnTponosoruss — | Pa3nensl u 3a1a4u aHTPONIOJIOTMU. METObI aHTPOIIOJIOTHH. PackpsiBath coaepKaHue TEPMHUHOB Y ITOHATUM:
HayKa 0 YeJI0BeKe JdemMoHcTpanuu AHTPOIIOJIOT U, Mopdoorus, AHTPOIIOI€HES,
(149) Talnuiiel u cxembl: «MeToabl aHTPOIOJIOTHI. aHTPOIIOMETPHS, PEKOHCTPYKLUS, apxeoJsorus,
Ob6opyioBaHue: MYJISIKU OKaMEHEIIOCTEM, IOpPEeIMETOB | ATHOTpadusl.
MaTepHaIbHON KYJbTYpPbI IIPEIKOB YenoBeka; (poTtorpaduu Haxonok | Ha3zpiBaTh pas3zensl ¥ 3aja4u aHTPOIIOJIOTHH.
HCKOIIAEMBIX OCTATKOB YEJIOBEKA XapakTepu3oBaTb METOAbl AHTPOIIOJIOTMU U CPABHUBATH
UX MEXIY COOOI.
BreiaensaTe BOIPOCHI 3BOJIIOLUHU YEJIOBEKA, HUCCIEAYEMbIE
IIPY [IOMOIIY PA3JIMYHBIX METOLOB
42. Pazputne | CtaHOBNIEHUE  TPEJCTABICHUH O NPOUCXOXKJEHUU  dYeloBeKka. | PackpbiBaTh coaepKaHue TEPMHUHOB Y ITOHATUM:
NpeacTaBJIeHUN Penurnosneie Bo33penusa. CoBpeMEHHbIE HAyYHbIE TEOPHH. AHTPOTIOTeHHAsl TEOpHs, TPy I0Bas Teopusi, HOmMo sapiens.
0 MPOMCXOKIACHUH JdemoHcTpauuu OuenuBars Bkian Y. JlapBuHa B pa3BUTHE MPEICTABICHUN
YeJ10BeKa Lloptper: Y. apBuH. O TIPOUCXOKICHUH YEJIOBEKA.
(14 Talnuiier u cxeMel: «MeTO bl aHTPOIIOJIOTUIY. ApryMEHTHPOBAHHO KPUTHUKOBAThb pPEIUTNO3HbIE

O6opyaoBaHue: MYJISKU OKaMEHEeIIOCTEeH, MPEMETOB
MaTepUuaIbHON  KyJBTYPHl TPEIKOB YEJIOBEKAa; PEMPOLYKIIUN
(botorpaduu) KapTUH ¢ MUQPOJOTHUECKUMHU U OMOJICUCKUMU

CIOXKETaMU IMPOUCXOKACHUA YCTTOBCKA

OpeACTaBJICHUA O MPOHUCXOKIACHUN YCJIOBCKa C IMO3HIHUN
€CTCCTBCHHLBIX HAyK.
XapakTepu3oBaTh
YyeJioBeKa

HAay4YHBIC TCOpPUHU  IMPOUCXOKACHUA




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

43. MecTto yeJIoBeKa
B CHCTeMe OPraHuYecKoro
Mupa
1)

CX0ACTBO 4YeI0BEKa C KMBOTHBIMH. CHCTEMAaTHYECKOE IOJIOKEHHE
yesoBeka. CBHUIETENIBCTBA CXOJICTBA 4YeJOBEKA C JKUBOTHBIMU:
CPaBHUTEIHHO-MOP(HOIOTHIECKHE, SIMOPHOJIOTHYECKHE, (DU3HUO0JIOTO-
OMOXMMUYECKHUE, TTIOBEICHUECCKHE.

Ot1inyus 4yenoBeKka OT KUBOTHBIX.

[IpsMoxoXxaeHHe ¢ KOMIUIEKC CBSI3aHHBIX C HUM  IIPU3HAKOB.
Pa3BuTune rojioBHOro Mo3ra U BTOpO CUTHAJIBHOM CUCTEMBI.
JdeMoHcTpanun

Tabauie! W CXEMBbI: «["onoBHOMI MO3T 4EII0BEKAY,

«YenoBekooOpa3Hbie 00e3bsiHBY, «CKENeT YeIoBeKa U CKeJleT
MIUMITaH3E», «PyIII/IMeHTI)I 1 aTaBU3MbD).

OOopyzoBaHMWE: CKENET 4YeNOBeKa, MOJIe]b deperna dYelioBeKa
" 4cpelIiia MrMIIaH3€; MOACIIb KUCTH YCJIOBEKA U KUCTHU HIUMITIAH3C.
JlabopaTopHble U IPaKkTHYeCKHe PadoThl

JlaboparopHast pabora «3y4eHrne 0ocoOEHHOCTEH CTPOCHHUS CKeleTa
YCJIOBCKA, CBA3AHHBIX C IPAMOXOKIACHUCM)

PackpeiBaTh  conmepKaHWE ~ TEPMHUHOB M MOHSTHIA:
PYAMMEHTHl Yy YeJOBEKa, aTaBU3MBl Y YEJIOBEKa,
IPSMOXOKJICHUE, BTOPAsi CHTHAJIBHAS CUCTEMA.
OmpenensiTh CHCTEMAaTHYECKOE IOJIOKEHUE YeIOBEeKa
B OPraHU4eCKOM MHpE.

BBISBIATE  4WepTHl  CXOACTBA M pa3jiMuusi  YeJOBEKa
Y JKUBOTHBIX.

XapakTepu30BaTh CBUJAETEILCTBA CXOJCTBA YEJIOBEKa
Y KUBOTHBIX (cpaBHUTEIEHO-MOP(HOIOTHYECKHE,
SMOPHUOJIOTUYECKHE, ¢u3noI0r0-6MOXNMHUIECKHE,
MOBEJICHYECKUE).

[IpuBoauTH [IPUMEPBHI aTaBU3MOB U pyIUMEHTOB
y 4eloBeKa.

OnwuceBaTh TPU3HAKK 4YeNOBEKa, C(HOpPMUPOBABIIMECS
B CBA3HU C JPCBCCHBIM 06pa30M KHU3HU IMPEAKOB

" IPAMOXOKIACHUCM.

BeisBISITE  IpUYMHBI  OCOOCHHOCTEH CTPOEHUs depera

YelloBeKa M0 CPaBHGHHUIO  C YEJOBEKOOOpa3HBIMH
00e3bpsTHaMH.
CpaBHuBaTh  OpYAMIHYIO  JEATEIBHOCTH  4YeJIOBEKa
Y YKUBOTHBIX.
CpaBHuBath 0COOEHHOCTH BBICITICH HEpBHOU
JEATEILHOCTH YeJIOBEKA U KUBOTHBIX
44 -45, JIBmkymue cuibl | J[Bikymue cunbl (pakTopbl) aHTpoOIOTeHe3a: Ouonoruueckue, | PackpeiBaTh CoJiep’)KaHWe  TEPMHUHOB U MOHSATHUM:
(paxTopsl) anTponoreHe3a | conuanbHpie.  COOTHOIIEHHE  OMONOTMYECKMX W COIMANBHBIX | HACIEICTBEHHAs WM3MEHYHUBOCTh, €CTECTBEHHBIH OTOOD,
29 (hakTOpOB B aHTPOTIOTEHE3E. opynuiiHas JAEATeIbHOCTh, TPYIIOBOE COTPYIHUYECTBO,
JdemoHcTpanuu oO1eHue, pedsb.

Tabauiel U cxembl: «JIBHKYIIHUE CUITBI AHTPOTIOTEHE3a).
OO0opy/IoBaHMe: MYJSDKA MPEIMETOB MAaTepHalIbHON KYJIBTYpHI
MIPEIKOB YeIIOBEKa

XapakTepu3oBaTh  JIBUKYIIUE
OHMOJIOTUYECKUE U COLMAJIbHBIE

CHIJIbI AHTPOIIOrCHE3A!




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue
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46 -47. OcHoBHble cTtagum | OCHOBHBIE CTaauM aHTponoreHe3a. PaHHHMe dYenoBekooOpas3Hble | PackpbiBaTh  copepikaHue  TEPMHHOB W HOHSTHIA:
aHTpoONoreHe3a 00€3bsHBI (IpOKOHCYIBI) u paHHue IIOHTU/IbI — | aBCTpAJIONUTEK, Yenosex YMEJIBIH, Yenosek
29) o0mpe  TpeaKd — YeNOBEKOOOpa3HBIX  00€3bsSH W JHOJeH. | mpsaMmoxosammii, YemoBek reiaensOeprckuii, YemoBek
ABCTPAJIONUTEKH - JABYHOTME MpeAKd Jrofci. YeloBeK yMenblid, | HEaHIepPTaIbCKUNA, KPOMAaHbOHEL], EHUCOBCKUHI YEJIOBEK,
IIEPBbIC M3TOTOBJICHUS Opyauid Tpyna. Yenosek npsaMoxondmuid u | YemoBek pasyMHbIN COBPEMEHHOTO TUIIA, [TAJIEONCHETUKA.
NepBbI  BBIXOA Jroged 3a mpexensl  Adpukua.  YemoBek | XapaKTepu30BaTh OCHOBHBIE CTaIUU aHTPOIIOTCHE3A.
reiaens0eprckuii — oOUIMiA MpeIoK HEeaHAEPTAIbCKOTO YellOBeKa U | BBIABIATE ~ NPOTPECCMBHBIE  YEPThI,  MOSBHBIIUECS
YeJI0BEKa pa3syMHOro. YenoBeK HeaHAEpPTaIbCKMM Kak BUJ JIIOJEH | y MPEIKOB YEIOBEKA HA Pa3HbIX CTAIUAX aHTPOIIOICHE3a.
XOJIOHOTO KJIMMarta. YenoBeK pa3yMHBIA COBPEMEHHOrO Tuma, | [I[puBoauTh mpuMepbl NpPeACTaBUTENEH OCHOBHBIX CTaIuid
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a IIPEAEIaMU | aHTPOIIOI€HEe3a: ONUChIBAaTh MX AHTPOIIOMETPUYECKHE
Adpuxku. [Taneoreneruka 1 najaeoreHOMHUKA. JaHHbIe, 00pa3 XKU3HU U OpYIUs TpyJa.
JeMoHCcTpanun CpaBHuBaTh  IpEACTAaBUTEIEH  OCHOBHBIX  CTaauid
Iloprpetst: JI. JIuku, 4. 4. Porunckuii, M. M. I'epacumos. AHTPONOTEeHE3a
TaOnuner v cxeMpl:  «OBOJIIOLIMOHHOE  JIPEBO  YEJIOBEKAy,
«ABCTpaJIONIUTEK, «Yenosek YMEJIBLI, «Yenosek
NpAMOXOIALLMI», «/leHMCOBCKUM 4enoBek», «Heanaepranbub,
«Kpomanbsonus», «IIpeaku yenosekay.
OO6opy/ioBaHME: MOJENM TOpca MPEAKOB HYEJOBEKA; MYJISKH
IIPEAMETOB MaTEPUAIILHOM KYJIbTYPBI IPEJKOB YEIOBEKA
48. JBOJIOIHUSA | DBOMIOIUS  COBPEMEHHOIO  4YenoBeka. EcrecTBeHHBId  0TOOp | PackpwiBaTh  cojepkaHue  TEPMUHOB U MOHSATHM:

COBPEMCHHOI'0 Y€/JIOBEKA

(1)

B MOMYJISIUAX yenoBeKa. MyTallMOHHBIN Mpoliecc U MOJIUMOp(U3M.
[TonynsuuoHHble BOJIHBL, JApeiid TreHoB, Murpauus u «3ddext
OCHOBATEJISH» B MOMYJISIUIX COBPEMEHHOTO YEJIOBEKA.
JdemMoHcTpauuu

TaOnuiie! ¥ cXeMBl: «ITaIlbl SBOIOINH YEIOBEKa»

MYTAIMOHHBIA TIPOIECC, MOTUMOP(H3M, MOMYIISIHOHHbIE
BOJIHBI, Ipeii( reHoB, MUrpanus, «3(PpPEeKT OCHOBATEN.

XapakTepru3oBaTh pOIIbH €CTECTBEHHOTO orbopa
B TTOMYJISIUSAX COBPEMEHHOTO YeIOBEKa.

OrneHuBaTh poITh MYTaIMOHHOTO nporiecca,
MOMYJSIUOHHBIX ~ BOJH, Jpeida TeHOB, MUTpaluH,
«ddexkTa  ocHOBATEIS» B IBOJIIOIUU  TOMYJISIUN

COBPEMEHHOI0 YeJIOBEKaA.
[IpuBoaute mnpumepsl (HAKTOPOB, CIIOCOOHBIX BBI3BAThH
MOMYJISILIUOHHBIE  BOJHBI B DBOJIIOLIMM  COBPEMEHHOIO




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI y4eOHoit

JCATCJIBbHOCTH oﬁyqamumxca

YCI0BCKa

49  -50.
pachbl.
MekaucuuninHapHblie
MeTOoJbl AHTPONOJIOTHH
(R )

YesoBeueckue

Uenoseueckue pacbl. Ilonstue o pace. bosbmme — pachi:
€BpOIICOUTHAS (eBpasuiickas), aBCTPAJIO-HETPOUHAS
(’xBaTtopuasbHasi),  MOHTOJIOMJHAs  (A3MATCKO-aMEPUKAHCKAs).
Bpemss unytum pacceneHuss 4enoBeKa MO IUiaHeTe. EIMHCTBO
4yeloBeYeckuX pac. HayuyHas  HECOCTOSTENBHOCTH  pacusMma.
[TprcrocoOIeHHOCTh YeloBeKa K Pa3HBIM YCIIOBHUSM OKpYIKaromiei
Cpebl.

Brusinue reorpadudeckoii cpensl u apeiida reHoB Ha MOP(HOIOTHIO
1 (PU3HOJIOTHIO YEIOBEKa.

MeXIUCUUIUTMHAPHBIE METOAbl B (hu3nyeckoil (OMOJIOTHYECKOi)
aHTPOIIOJIOTUH. OBOJNIOIMOHHAS AQHTPONOJIOTUS
U NAJICOAHTPONOJIOTHS YEJIOBEYECKHUX IONMYyJSUi. broconuanbHble
UCCIIeIOBaHMsI NPUPOJBI yelloBeka. lccienoBaHue KO3BOJIOLUU
OMOJIOTNYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdemoHcTpanuu

Tabnuret u cxembl: «Pacel yenoBekay.

JlabopaTopHble U IPaKTHYeCKHEe Pad0oThI

IIpaktnyeckas pabota «M3ydeHue HKOJOTHYECKUX —aJanTanui
YeJI0BEKay

PackpbiBaTh cozepkaHME€ TEpPMUHOB U MOHATHH: paca,
pacoreHes, pacusM, COLMAIbHBIA JapBUHU3M.
XapakTepu3oBaTh MPH3HAKK OOJBIIMX pac dYeJIOBEKa:
€BpOIEOMIHON  (€Bpa3uiicKoil), aBCTpallo-HETPOUIHON
(’KBaTOpPHUAIBHOMN), MOHTOJIOUTHOU (a3uarcko-
-aMEpUKaHCKOM).

BbIsiBIATE IpUYMHBI BOBHUKHOBEHUS YEJIOBEUECKHX PaC.
[IpuBoauTh IPUMEpBI a/1alTUBHBIX IPU-3HAKOB
y NpeACTaBUTEIIECH YEI0BEUECKUX pac.

[IpyBOoUTE CBUAETENBCTBA EIMHCTBA IPOUCXONKACHUS
YeJI0BEYECKUX pac.

ConocTaBisTh aJaNTUBHBIE THUIIBI JIIOJEH C PacOBBIMU
IpU3HAKaMU.

Jloka3pIBaTh Hay4YHYIO HECOCTOSITEILHOCTD pacu3mMa

TEMA 6. DKOJIOTHS - HAYKA O B3AUMOOTHOINEHUAX OPTAHU3MOB W HAJOPITAHW3MEHHBIX CUCTEM C OKPYXAIOIIEN

CPEAOMU (3 )
51. 3aposkaenue | 3apoxkIeHHe U pa3BUTHE dKoioruu B Tpynax A. I'ymbonpara, K. @. | PackpsiBath coepKaHue TEPMHUHOB
H pa3BUTHE IKOJIOTMH Pynwe, H. A. CeBeproBa, 3. 'exkens, A. Tencnu, B. H. CykauéBa. | © MHOHSTHIL: SKOJOTUSA, AayTAKOJOTHS, CHHAIKOJIOTHSA,
(14) Pazgensl u 3agaun sxonoruu. CBA3b HKOJIOTHU C APYTUMH HAYKaMU. | SKOJOTHUs co00IIIeCTB
Y KOCUCTEM, SKOJIOTUS BUAOB U MO-ITYJISIIIUN.
JdemoHcTpauuu XapakTepu3oBaTh OCHOBHEIC JTaIlbI 3apOXKICHUS

Hoptperer: A. T'ymbomsar, K. ®.Pymee, H.A. Cesepros, O.

" pa3BUTHA 3KOJIOTMH KaK HAYKH.
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U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue
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I'ekxens, A. Tencin, B. H. Cykaués.
Ta0nuitel U cxeMbl: «Pa3aenbl SKOJIOTHIDY

[TpuBOIUTE TPMEPHI 0OBEKTOB U3YYCHHS YKOJIOTHH.
Ha3piBaTh OCHOBHBIE 3a7a4M, CTOAIINE IEpe]] YIEHBIMU-
JKOJIOTaMHU.
VYcranaBanBarth
HayKaMH

B3alMMOCBA3b 9KOJIOTHH C IpyIrumMu

52 - 53. MeToabl DKOJIOTHH.
3HavyeHne HKOJOTHYECKHUX
3HAHU# JJI9 YyeJoBeKa

(29)

Metoabl  skonoruu. IloneBble  HaOmoAeHHS. DKCIEPUMEHTHI
B OKOJIOTMM:  IpPUPOJHBIE U jabopaTropHbele.  MopaenupoBaHue
B OKOJIOTMM. MOHUTOPUHI OKPYJKAIOIIEW Cpeabl: JIOKAJIbHBIM,

PEruoHANIbHBIN U TJI00AIbHBIN.
3HaueHue 3KOJIOTMYECKUX 3HAHUM JUIsl yenoBeKa. DKOJIOTMYECKOEe
MHPOBO33pPEHHE KaK OCHOBA CBS3€H 4YEIOBEYECTBA C IMPUPOIOM.

@OopMHpPOBAaHUE  JKOJOTHYECKOW  KYJBTYPbl U OKOJOTHYECKOU
IPAMOTHOCTH HAaCEJICHMUS.
JdemMoHcTpanuu

Tabnuier u cxembl: «MeToasl 3konorum», «CxemMa MOHUTOPHHTA
OKpYKaroIlel CpeabD».
JlabopaTopHble U IPaKTHYeCKHEe PadoThI

PackpeiBath copep:kaHME TEPMHUHOB U IOHATHIL: ITOJIEBBIE
HAOJIOJICHUS,, ~ MOHUTOPUHI  OKpYXaroueu  cpensl,
MOJICJINPOBAHUE, IKCIIEPUMEHT, IPOTHO3UPOBAHUE.
XapakTepru3oBaTh METOJIbI SKOJIOTHH.

[IpuBoaUTE IpUMEPHI MTOJIEBBIX HAOJIOIEHUH B IKOJIOTHH.
BbIsBIsATE OCOOEHHOCTM MOHMTOPHUHTA  OKpY’Karollei
Cpelbl KaK METO/1a SKOJIOTUYECKUX UCCIEA0BAHUM.
O060CcHOBBIBATH 3HaYEHUE AKCIIEPUMEHTOB
B DKOJIOTUYECKHUX HCCIIEA0BAHUAX. CpaBHUBaTh
1a00paToOpHble U MPUPOJHBIE SKCIEPUMEHTHI KaK METOMbI
JKOJIOTUYECKUX UCCIEIOBAHUM.

OneHuBaTh 3Ha4YeHHWE IPOTHO3UPOBAHUS KaK MeToAa

JlaGopatopHass pabota «M3yueHHe METOJIOB SKOJOTMYECKHUX | FKOJIOTHUYECKUX UCCIIEIOBAHUI.
U CCIIEIOBAaHUIDY OO0O0CHOBBIBaTE HEOOXOJUMOCTh HKOJOTHUECKUX 3HAHUHN
JUIsL COBPEMEHHOTO Y€JI0BEKa
TEMA 7. OPTAHU3MBbI U CPEJJA OBUTAHMUSA (11 4)
54 -55. Dkonormuyeckme | DKoioruyeckue (PakToppl M 3aKOHOMEPHOCTHM UX  JelcTBUS. | PackpbiBaTh  cojaepikaHMe€  TEPMUHOB U MOHSTHIA:
(¢axkTops! (2 9) Knaccudpukanus  sxonornyeckux  (akTopoB:  aOMOTHYECKHE, | IKOJIOTMYECKUN  (pakTop, OHUONOrMYecKUid  ONTHUMYM,

Oomotnueckue, antpornoreHnsie. OOIEe 3aKOHOMEPHOCTH JICHCTBUS
skonornueckux (akropos. [IpaBuno munumyma (K. npenrens,
10. JIn6ux). TonepaHTHOCTh. OBPHOMOHTHBIE | CTCHOOMOHTHBIC
OpraHHU3MBI.

JdemMoHcTpauuu

OTpaHUYUBAIOLIUHN (JIUMUTHPYIOIIHIT) hakTop.
Knaccudunuposars sxonorndyeckue (GpakTopsl MO pasHbIM
OCHOBAHUSIM.
XapakTepuszoBarb 0OILIHe
9KOJIOTHYECKUX (PaKTOPOB.

3aKOHOMEPHOCTH  JEHCTBUS
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U KOJIHYECTBO YaCOB
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TaOnuiier U cxempl: «DKOJOTHUECKUE (PAKTOPBI».

OOGopyJioBanue: TepOapuy U KOJUICKIIMM PACTEHHH W )KUBOTHBIX,
MPUCIIOCOOJICHHBIX K BIMSIHUIO — PA3IMYHBIX  JKOJOTUYCCKHX
(hakTopoB

OO6OCHOBBIBaTh JICHCTBHME 3aKOHA ONTHUMYyMa U 3aKOHA
orpaHuyuBaroero Gakropa.

[IpuBoauTE MpUMEpPHI, WUIIOCTPUPYIOLIHIE
npaBWjia MHUHUMYMa, OTPaHUYUBAIOLIETO
3BPUOUOHTHBIX U CTEHOOMOHTHBIX OPraHU3MOB

NICUCTBHUE
(dakTopa,

56. AOuoTH4YecKHe
¢akropsbl. Caer KaK
IKOJIOTHYECKUil (paKkTOp

(1)

Abuotnueckue ¢aktopsl. CBeT Kak 3KOJOTHMUECKUH (akrop.
JleiicTBHE pa3HBIX yYacTKOB COJHEYHOIO CIEKTpa Ha OpraHU3MBI.
DKOJIOTUYECKHE TPYIIbl PAaCTEHUN U MKUBOTHBIX I10 OTHOILEHUIO
K cBery. CurHanabHas poJib cBera. @oTonepruou3M.

JdemMoHcTpanuu

Tabnuie! 1 cxembl: «CBETOBOM CIEKTP», «IKOJIOTUYECKUE TPYIIIIBI
KUBOTHBIX 10 OTHOILLIEHUIO K CBETY».

OObopyaoBaHue: repOapuu  CBETOJIOOMBBIX,  TEHETIOOMBBIX
Y TCHEBBIHOCIIUBBIX ~ pPACTEHUH; CBETONIOOMBBIE, TEHEIIOOMBBIE

1 TCHCBBIHOCIIMBBIC KOMHATHBIC PACTCHUS.

JlabopaTopHble U MPaKTHYeCKHe PadoThl

JIaGopatopHast paboTta «BplsiBIeHHe MPUCTIOCOOICHUI OPraHU3MOB
K BIIUSHUIO CBETa»

PackpeiBaTh conepKaHUE TEPMUHOB M IOHSATUM: CBET,
(dhoToreproIu3M.

XapakTepus3oBaTh JCHCTBHUE CBETA KaK JKOJIOTMYECKOIO
(dakropa.

CpaBHUBaTh JICHCTBHE paA3HBIX YYacTKOB COJIHEYHOTO
CIIEKTpa Ha OPTaHU3MBI.

BBISBISATE OCOOCHHOCTH CTPOSHUS W KU3HEICATCILHOCTH
pacTeHHid pa3HBIX IKOJIOTUYCCKUX TPYII 10 OTHOIICHHUIO
K CBETY (cBeTOMIOOMBEIC, TEHETIOOUBBIC,
TEHEBBIHOCITUBBIE).

[IpuBOIUTE TIPUMEPHI PACTEHHUI PA3HBIX IKOJOTHICCKUX
TPYII MO OTHOIICHHUIO K CBETY.

BrIsSBISATE OCOOEHHOCTH CTPOEHUS U KU3ZHEIEATENbHOCTH
YKUBOTHBIX Pa3HBIX IKOJIOTUYECKUX TPYIMI MO OTHOIICHUIO
K CBETY (IHEBHBIC, CyMEPEUHbIE, HOUHBIE).

[IpuBOINTE TpPUMEPHI KUBOTHBIX PA3HBIX IKOJIOTHYECKUX
TPYII MO OTHOIICHHUIO K CBETY.

OO6ocHOBBIBaTH  3HadeHHE (HOTOMEPUOAM3MA B KU3HU
OpPTaHU3MOB U TSI IPAKTUKU CEIBCKOTO X03SICTBA
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57. Aoduoruueckue | Temmeparypa kak skosoruueckuii ¢akrtop. JleiictBue Temneparypsl | PackpeiBaTh cojepKaHue TEPMHUHOB Y TTOHSITHH:
¢axkropsl. Temneparypa | Ha opranu3msbl. [loWKHIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. | TEMIEpAaTypa,  MOUKWIOTEPMHBIE  (XOJIOJHOKPOBHBIE),
KaK IKOJIOTHYECKHUH | DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI. roMoiforepmMHbie (TEIUIOKPOBHBIE) OPraHU3MbI, aHAOHO3,
(paxrop JdemMoHcTpanuu 3BPUTEPMHBIE OpPraHU3Mbl, CTEHOTEPMHBIE OpPraHU3MBI,
(14) Tabauiibt Y CXEMBbI: «TennokpoBHbIE JKUBOTHBIEY, | TEPMOPETYJISIIHA.
«XO0JIOTHOKPOBHBIE )KUBOTHBIEY. XapakTepu3oBaTh JACHCTBUE TEMIIEPATYPhl HA OPraHU3MBI.
O6opyaoBaHue: repbapuu U KOJUIEKIUU TEIUIOMIOOMBBIX, | BBISABIATE OCOOEHHOCTH CTPOEHUS U KU3ZHEIACATENbHOCTH
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX pPACTEHUM; 4Yyyesla MNTULl | HOMKUIOTEPMHBIX (XOJOJHOKPOBHBIX) M FOMOMOTEPMHBIX
U 3BEPEH. (TEeNIOKPOBHBIX ) )KUBOTHBIX.
JlabopaTopHble U MPaKkTHYeCKHe PadoThl [IpuBoauTh PUMEPBI MOMKUIIOTEPMHBIX
JlaGoparopHasi paboTta «BplsiBIeHHE MPUCIIOCOOJEHUI OPraHU3MOB | (XOJIOAHOKPOBHBIX) UM F'OMOMOTEPMHBIX (TEIUIOKPOBHBIX)
K BJIMSIHUIO TEMIIEPATY P KUBOTHBIX.
BbIsBISATE OCOOEHHOCTU CTPOEHUS U KUZHEIECATENBbHOCTU
TEIUIONIOOUBBIX,  3UMOCTOMKUX, MOPO30yCTOMYHUBBIX
pacTeHui.
[IpyBouTE, mNpUMEpPHI TEIUIONIOOUBBIX, 3UMOCTOMKUX,
MOPO30yCTONYUBBIX PACTEHUU.
[IpuBonuTE HpUMEPHl 3BPUTEPMHBIX U CTEHOTEPMHBIX
OpPraHU3MOB
58. AOunotrnyeckue | BraxxHocts kak  skonoruyeckuit  ¢akrtop. IlpucnocoOnenust | PackpeiBaTh  cojaepxkaHMe ~ TEPMUHOB M MOHSTHI:
(paxTopbl. BiaxkHocTh Kak | pacTeHUH K MOJJEpKaHUIO BOAHOro OanaHca. Kiaccudukanus | BIaXKHOCTb,  TUAPOPUTHI,  TUTPO(UTH,  ME30(UTHI,
IKOJI0THYecKHil pakTop pacTeHHil Mo OTHOWIEHHIO K Boje. IIpucrnocobineHust KUBOTHBIX | KCEPO(UTHI KUBOTHBIE: BOJHBIE, TOTYBOAHbIE, HA3EMHBIE.
(149) K U3MEHEHHIO BOJHOTO PEXXKHUMA. XapakTepu3oBaTh JelicTBre BJIQ)KHOCTH KaK

JdemMoHcTpanuu

Tabnuiiet u cxembl: «PU3NOTOTHUECKUE AJANTAIIUHN )KUBOTHBIX).
OOopynoBaHue: repbdapuyl pacTEHUN, OTHOCAIIUXCS K TUTpoduTam,
Kcepoduram, Me30¢puTaM, KOMHATHbIE PACTEHUS JaHHBIX TPYIIIL.
JlabopaTopHble U MpaKkTHYeCKUe PadoThl

JlabopaTopHas paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUU U3

9KOJIOTUYECKOTO (paKkTopa.

BbIABIATE OCOOEHHOCTH CTPOCHHUS U KHU3HEACATEIHHOCTH
pacTeHn pa3HbBIX KOJIOTMYECKUX TPYII 110 OTHOLIEHUIO
K BOJE.

[IpuBOaUTE NpUMEPBl PACTEHHH PA3HBIX SKOJOTHYECKHX
TPYIII IT0 OTHOLIEHUIO K BOJIE.
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Pa3HBIX MECT o0OUTaHUSA»

BrisBnsaTh aHATOMUYECKHE 1 (U3HOIOrHYecKUe
IPUCTIOCOONECHHS]  JKMBOTHBIX K U3MEHEHHIO  BOIHOIO
pexuma.

HpI/IBOI[I/ITB IIpUMEPBI BOJAHBIX, IMOJYBOA-HBIX W HA3€MHBIX
KHNBOTHBIX

59. Cpeabt  oOutanms | Cpenpl oOuTaHMS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYyIIHAs, | PacKkpbIBaTh colepkaHue TEpMUHA «Cpea OOUTAHUY.
OpPraHu3MoOB [IOYBEHHAsA, TIJIyOMHHas IMOANOYBEHHAs, BHYTPUOpPraHM3MEHHas. | XapaKTepu3oBaTb OCOOEHHOCTH  BOJHOH, Ha3eMHO-
(1) @OU3NKO-XUMUYECKHE OCOOCHHOCTH Cpel OOWTaHUS OpPraHW3MOB. | BO3AYIIHOW, TOYBEHHOW, TIIyOMHHO  TIOJIIOYBEHHOM
[TpucniocoOaeHns OpraHu3MOB K JKU3HHU B Pa3HBIX Cpeax. Y BHYTPHUOPIaHU3MEHHOM Cpej] OOMTaHMSL.
JdemMoHcTpanuu CpaBHuBaTh (U3MKO-XMMHUYECKHUE YCIOBHS Pa3HbIX CpEl
Tabauiie! u cxeMel: «Cpeabl 0OUTaHUSI OPraHU3MOBY. oOuTaHusl.
OO0opyoBaHKE: KOJUIEKIIMM JKUBOTHBIX, OOMTAIOIIMX B pa3HbIX | BBIABIATH  4epThl  NPUCHOCOOJEHHOCTH  OPraHU3MOB
cpenmax K OOMTaHUIO B BOJIHOM, Ha3€MHO-BO3/yIIIHOW, TTOYBCHHOM,
BHYTPHOPTaHU3MEHHOU Cpesjax OOUTaHusI.
[IpuBOINTE MpUMEpPHl OPraHU3MOB, OOUTAIOIIUX B PAa3HBIX
cpenax.
60. Bbuosornueckue | buonornyeckue purMbl. Bueninue u BHyTpeHHue putMbl. CyTounble | PackpeiBaTe  cojepkaHMe TOHATHA — «OHMOJIOTHYECKUE
pUTMBI U TOIMYHbIE pUTMBI. [IpHCIOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM | PUTMBD».
(149) M3MEHEHUSM YCIIOBHUM JKU3HU. XapakTepu3oBaTh OCOOEHHOCTH BHEIIHUX, BHYTPEHHHX,
JdemoHcTpanuu CYTOUYHBIX U TOJAUYHBIX OMOJIOTUYECKUX PUTMOB.
Tabauip! ¥ cxeMbl: «BHOJIOrHUECKUEe PpUTMBD. [IpuBoauTe  mpuUMepbl  HPOSBICHUS  OUOJOTHMUYECKUX
OOopysioBanue: repbdapuy U KOJJIEKIIMW PAcTeHUH U )KUBOTHBIX, | PUTMOB Y Pa3HbIX OPTaHU3MOB.
o0aaronmx yepTamMmu MPUCTIOCOOIEHHOCTH K CE30HHBIM | BBISBIATE  4epThl  MNPUCIOCOOJIEHHOCTH  OPraHu3MOB
W3MEHEHUSAM YCIOBHUH )KU3HU K CE30HHBIM U3MEHEHHUSIM YCIOBUM KU3HH.
OnunceiBaTh CE30HHBIE SIBICHUS B )KW3HU OPraHU3MOB,
pacpoCTpaHEHHBIX B CBOEM MECTHOCTH
61. 7Kusnennnle ¢opmbl | XKuznennoie Gopmbl opranu3moB. [loHsiTHe o0 ku3HEeHHOW ¢opMme. | PackpbiBaTh conepikaHue TOHATUS <«KH3HEHHas (opma
OpPraHu3MoOB XKuzHeHnHble GOpPMBI paCTEHUI: I€PEBbs, KyCTAPHUKHU, KYCTAPHUYKH, | OPraHU3May.




Tembl YPOKOB

OcHoBHOe coaep:kanue
U KOJIUYeCTBO YaCOB

IL1anupyemsle BH/IbI y4eOHoit
AeSITeJIbHOCTH 00y4aroIuXcst

(14) MHOTOJIETHUE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIC (HOPMBI
YKUBOTHBIX: THIAPOOUOHTHI, TEOOMOHTHI, a3p0OHOHTEI. OCOOCHHOCTH
CTpOCHHS 1 00paza KU3HU.

JdemoHcTpauuu

Tabmaunpt u cxembl: «KuzHeHHbIC (HOPMBI pacTeHU», « Ku3HEHHBIC
(OpPMBI JKUBOTHBIX).

OO6opyioBanue: repéapuy U KOJUJICKUUU PACTEHUH U dKUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX POPM

BBISBIATE OCOOCHHOCTH CTPOCHUS U KH3HEICATCIHHOCTH
pacTeHuil pa3HbIX KU3HEHHBIX (POPM.

[IpuBoaMTH, TpUMEpPHI pACTEHUI pa3HBIX JKU3HEHHBIX
dhopm.

BBISBIATE OCOOCHHOCTH CTPOCHUS U KH3HEICATCIHHOCTH
KHUBOTHBIX Pa3HBIX KU3HCHHBIX (POPM.

[IpuBoaMTH TpPUMEPHI >KUBOTHBIX PAa3HBIX JKU3HEHHBIX

hopm

62 -64. bBuormueckue | buornueckue ¢dakropel. Buuel OMOTHYECKMX B3aWMOJICHCTBHIA:
daxTopsbI KOHKYPEHIIHS, XHITHHYECTBO, CUMON03 ¥ ero (opmel. [lapasutusm,
(B KOOIlepalusi, MyTyalu3M, KOMMEHCAIU3M  (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3auMOACHCTBUS (TONMHYECKHE,
bopuueckue, (habpuueckue). 3HaueHue OMOTHUYECKUX

B3aUMOJICHCTBUIA A1  CYLIECTBOBAHMs  OpPraHU3MOB B cpelie
obutanus. [IpMHINI KOHKYPEHTHOT'O UCKIIFOUESHHUS.

JdemoHcTpanuu

Tabnuiel ¥ cxeMbl: «3JKOocHCTeMa MIMPOKOIMCTBEHHOTO JiEcay,
«2KocHucTeMa XBOMHOIO jeca», «Llenu nuranusy, « XMIIHUYIECTBOY,
«[Tapazutuzm», «Konkypenuus», «Cumomos», «KoMmMmeHcamuzm.
O6opyioBaHME: KOJJIEKIIMH KUBOTHBIX, YUYAaCTBYIOIIMX B PA3IHMUHBIX
OHMOTHYECKHUX B33PIMO}1€I710TBH$IX

PackpsiBath coaepKaHue TEPMHUHOB Y IIOHATUM:
KOHKYPEHLUs, XHUIIHUYECTBO, Iapa3UTU3M, MYTYyalU3M,
KOMMEHCAJIU3M, HETpO(UUEeCKHe B3auMOICHCTBHUS.
XapakTepu30BaTh BUJIbl OMOTHUECKUX B3aUMOJICHCTBUH.
OOBACHATh  CYIIHOCTh KOHKYPEHLMH, XHIIHUYECTBA,
napasuTu3Ma, MyTyajau3Ma, KOMMEHCAIU3Ma.

IIpuBoguTe  mpUMEpBl  OPraHU3MOB,  YYaCTBYIOIIUX
B OMOTHYECKMX B3aUMOJCHCTBUAX Pa3HBIX TUIIOB.
OneHuBaTh 3HaYeHHE OMOTHYECKHX B3aUMOACUCTBHUM Uist
CYLIECTBOBaHMS OPraHU3MOB B cpejie OOMTaHus.
OO0ocHOBBIBaTH  JeiicTBHE MpPHUHLUIA KOHKYPEHTHOTO
UCKIIIOUECHHUS

TEMA 8. 9KOJIOT WS BUJIOB Y ITOITYJISAIIAM (9 u)

65 -67. DJxoJsiornyeckue | DKOJOTHUYECKUE XapAaKTEPUCTUKU momyssiuuu. [lomymsiuusa —kak

XapaKTePUCTUKH Ouornormdeckas  cuctemMa. Poiab  HEOAHOPOJHOCTH  CPEIBI,
MOMYJISINH ¢usnueckux  O6appepoB U OCOOEHHOCTEH  OMOJIOTUM  BUJOB
B B (QOPMHUPOBAHUM TPOCTPAHCTBEHHOW CTPYKTYPHI  MOITYJISIIHIA.

OcHOBHbBIE TIOKAa3aTeNM MOMYJSALUU: YHUCIEHHOCTh, IIJIOTHOCTb,
BO3pacTHAsl U M10JIOBasi CTPYKTYpa,

PackpsiBaTh COAEPIKAHUE IIOHATHS ITOILYJIALIAS.
OuenuBath 3Ha4YCHUE HEOJHOPOJAHOCTH Cpelbl,
¢usnyeckux O6apbepoB M OCOOCHHOCTENH OHOJIOTMU BHJIOB
B (hOpMUPOBAHUU IIPOCTPAHCTBEHHOU CTPYKTYpPBI
MO JIALIUMA.

[IpuBOIUTE IPUMEPBI MOIYJIALMMI Pa3HBIX BUIOB PACTEHUN
U KUBOTHBIX.




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI y4eOHoit

JCATCJIBbHOCTH oﬁyqamumxca

POXKIAEMOCTD, ITPUPOCT, TEMII pOCTA, CMEPTHOCTb, MUT'pALIHsI.

JdemoHcTpauuu
TabuuIbl ¥ cXeMBbI: « DKOJOTHUECKHUE XapaKTEPUCTHKHU TTOIYIISIITANY,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyisiun», «Bo3pactHbie

MMApaMHUAbI ITOITYJIAIIUN>

XapakTepru30BaTh OCHOBHBIE JKOJIOTMYECKUE MOKa3aTelln
HOMYJISIMKM:  YUCIEHHOCTh,  IJIOTHOCTb,  BO3pacTHas
U TI0JIOBasi  CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTta, CMepTHOCTb, MUTPAIIUSL.

68 -70. DIxoormueckas
CTPYKTypa NOMYJIS M H.
JIlnHaMHUKA NONnyJIsi U

u eé peryjsuus (3 4)

Okosornyeckas CTpyKTypa mnonyisaiuuu. OLEeHKa YHCIEHHOCTH
nonyysauuyu. JluHaMuKa Momyssiuuu U e€ perynsuus. buotnueckuit
MOTEHIMAJ MOMY/SIKUU. MoienupoBaHue TUHAMUKH HOITYJISLUH.
KpuBble pocra uucieHHOCTH momyysiuud. KpuBble BBDKHBaHUS.
Perynsauus 4McIeHHOCTH HOIYJSALMM: poib (AaKTOPOB, 3aBUCAIINX
U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJOIMYECKHE CTpAaTeruu BUI0B
(r- u K-ctparerun).

JdeMoHcTpanun

Tabnuier u cxeMpl: «CKOpOCTb 3aceieHus MOBEPXHOCTH 3eMIH
Pa3IMYHBIMU OpPraHU3MaMu»

PackpbiBaTh cojiep:kaHue TEPMUHOB U MOHATHUI: IMHAMMKA
HOIYJIAUH, OMOTHYECKUI MOTEHLMAII OMYJISLUHN, KPUBbIE
BBDKUBaHMS, (PaKTOPbl CMEPTHOCTH, EMKOCTh CPEJIbI.
OOBACHATH  3aKOHOMEPHOCTH  pa3MelleHHs  ocobOei
HOIYJIAUHN HA 3aHUMAaeMON TepPUTOPHUH.

OnenuBath OMOTHYECKUN MOTEHLMAN HOMYJSALIUA pa3HbIX
OpPTraHU3MOB.

AHan3upoBaTh KPUBBIE POCTA YUCIEHHOCTH HOIYJISLUH
Y KPUBBIE BBDKUBAHUS.

OO60CHOBBIBATh MPUYUHBI CIEPKUBAHUA OHOTHYECKOIO
MOTEHIIMaJa POCTa U MPUYMHBI BCIBIIIEK POXKIAEMOCTH
y OTAEIBHBIX OPraHU3MOB.

[lepeuncnsatb QakToppl CMEPTHOCTH, pEryJIHpYIOIINE
YUCJIEHHOCTb MOMYJISUI paCTEHUH U )KUBOTHBIX.
OnuceIBaTh SKOJIOTMYECKHUE CTPATErMH BUJIOB

71 -73. DIxkoJjgornuyeckas
HUIIA BUIA
34)

Ilonsatne 00 SKOJOTHYECKON HuIIe BHAA. MeCcTooOOHTaHHE.
MHoromMepHas Mozaenb skojorndeckord HumM Jx. M. XarunHcoHa.
Pa3mepsl skonmornueckor HumM. [loTreHumanbHass U peanu3oBaHHas
HUIIIH.

Buxg xak cucrema nomyisuuid. Apeansl BUIOB. Buabl u ux
KU3HEHHBIEC CTPATErnH. DKOJIOTHUECKNE SKBUBAJICHTHI.
3aKOHOMEPHOCTHU MOBEACHUS Y MUTPALIMI SKUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOIHBIX BUOB.

PackpsiBath coaepKaHue TEPMHUHOB Y ITOHATUM:
JKOJIOTMYECKasl HUILIA, BUJI, apeall, UHBA3U.
XapakTepu3oBaTb MHOIOMEPHYIO MOJENb JKOJOTMYECKON
wumu /. Y. XatunHcoHa.

[IpuBOUTE IPUMEPBI HKOJIOTUYECKUX HUII PAa3HBIX BUJIOB
pacTeHU U KUBOTHBIX.

BpIABIATE OTIIMYME HKOJIOTMYECKOM HUINU BHUAA OT €ro

MeCTOOOUTAHUS.




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

JdemoHcTpauuu

Loptpet: Tx. . XaT4uHCOH.

Ta0onuiel _uw cxempl: «Mopaens 3kojorumdeckoir Humm Jx. .
XaT4nHCOHAY.

OO0opyioBanue: repoapuy pacTeHU; KOJIJICKIIMH KUBOTHBIX.
JlabGopaTopHble H IpaKTHYecKne padoThl
JlaGopaTopHnas pabora «IIpucrocobneHus
K paccecHUIo»

CeMSIH pacTeHUi

I'padbuueckn  u3zo0paxkarb  MHOTOMEPHYIO  MOJEJb
9KOJIOTMYECKOM HUILU JJIsi Pa3HbIX BUIOB.

BbIsSBISATE IPUUKHBI Pa3IUYUi B pa3Mepax 3KOJIOTHYECKOM
HUIIH Y Pa3HbIX BUJIOB PACTCHUM U )KUBOTHBIX.
AHanu3upoBaTh  IPUYUHBI U MOCIEACTBUS

9KOJIOTHYSCKOM HUIITH

CMCHBI

TEMA 9. 3KOJIOTUSA COOBHIECTB. OKOJIOI'MYECKUE CUCTEMBI (12 4)

74. CoobmiecTBO
OpPraHu3MoB — OHOLIEHO3

(14)

CooOmiectBa opranu3moB. buoneHo3 uero crpykrypa. Csssu
MEX/ly OpraHu3MaMu B OMOIIEHO3E.

JdeMoHcTpanun

Tabmuner uw cxembr: «CtpykTypa OHOIEHO3a», «DKocHcTeMa

IMAPOKOJIUCTBCHHOT'O JIECa», «DKocHCTeMa XBOMHOTO JIecay

PackppiBaTh cofepxaHue TEPMUHOB U IMOHATUI: OMOLIEHO3,
ouotor.

XapakTepu30oBaTh OMOLIEHO3 U €r0 CTPYKTYphl: BHUIOBYIO,
IPOCTPAHCTBEHHYIO, TPOPHUUECKYIO.
[lepeuncnare W NPUBOIUTH INPUMEPHI
OpraHu3Mamu B OMOILIEHO3€

CBSI3EU MEXIy

75 -76. Dxocucrema
(24)

DkocucremMa  Kak OTKpBITas cucrema (A. Ix. Tencnn).
OyHKIMOHATbHBIE OJOKH OPTaHU3MOB B SKOCHUCTEME: MPOIYIIEHTHI,
KOHCYMEHTHI, peAayleHThl. Tpoduueckue ypoBHU. Tpodudeckue
nenu W cetd. AbOuotmdeckue ONOKM SKocucTeM. [IouBBI U MIIBI

B 3KocucTeMax.  KpyroBopor  BemleCTB W MOTOK  SHEPTrUH
B OKOCHCTEME.

JdemMoHcTpauuu

Hoptpert: A. JI. Tencnu.

Tabmumpr  u cxempl: «DYHKIIMOHAIBHBIC TPYIIBI OPTaHU3MOB

B SKOcHCTeMEe», «KpyroBopoT BelecTB B 3KOCHCTEME,

«llenu nuTanus (MacTOMIHAS, TETPUTHAS ).

OOopyzoBanue: TepOapuu pacTeHUN; KOJJICKIIMM HAaCEKOMBIX;
yy4esia THI] U 3BEpei

PackpbiBaTh ~ cozep)kaHHe  TEpPMHUHOB U IOHATHIL:
9KOCHCTEMA, TPOIYLEHTbl, KOHCYMEHTbI, pEeIyLEHTHI,
Tpoduyeckue ypoBHHU, Tpoduueckue (MUILIEBBIC) IENU
U CETH.

Ha3biBaTh CTpYKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBI.
XapakTepn3oBaTh  (PYHKIMH W MPUBOJUTH  MPHUMEPHI
OpPTaHU3MOB B DKOCHCTEME Ha OCHOBE MMEIOIINXCS 3HAHHHA
0 pacTeHHUsX, rpudax, OaKTepHsX U KUBOTHBIX.

OnuceiBaTh  KPYroBOPOT BEIIECTB U MOTOK DHEPTUU
B 9KOCHUCTEME.
OOBSCHATD poJib OpraHU3MOB B OMOJIOTHYECKOM

KpYTOBOPOTE BEIIECTB M IOTOKE SHEPIHH.
[IpuBOIUTE TpUMEPHI OPraHU3MOB, 3aHMMAIOIIUX Pa3HbIC




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

YPOBHH TPOPHUUECKUX MTUPAMUJI.
CocTaBisTh CXEMBl IepeHOca
B DKOCHCTEeMax (IeTH TTUTaHus).
CpaBHHMBATh TACTOMIIHBIC U JCTPUTHBIC LIESTH TUTAHUS

BCIIECTBA U SHEPIUHU

77 -78. Jxojoruveckue | OCHOBHBIEC MMOKA3aTEIN YIKOCUCTEMBI. buomacca u mpoyKIus. PackpriBath cojepKaHue TEPMHUHOB Y TTOHSITHH:
NHMPAMHU/bI DKosIorn4yeckre NUpaMu bl Yuces, 6MoMacchl U SHEPIUH. OpoAyKIMs, OomMacca, 3KoJoruyeckas nupamua.
2 ) JdemMoHcTpanuu XapakTepu3oBaTb IIpaBUJIa OKOJOTMYECKHX ITMPAMHU]
Tabmuubl W cxembl:  «ODKOJOTHYECKas  MHUPaMHUAa  YUCE», | YHCell, 0MOMAacChl U SHEPTUH.
«OKosornyeckass  nupampaa  Ouomaccel»,  «Okosornyeckas | OObACHATh NPUYUHBI  PA3IMYMM B MPOJYKTUBHOCTHU
NMpamMuJia SHEPrUn» Y Pa3HbIX SKOCUCTEM.
[IpuBoaUTE IpUMEPHI IPAKTUUECKOIO NPUMEHEHUS TPABUII
9KOJIOTMYECKUX TTHpPaMUJ.
CpaBHHMBaTh OMOMAcCy W MPOAYKIUIO SKOCHCTEM CYIIH
1 MupoBoro okeana
79. N3menenns | Junamuka  sxkocucmem.  Kamacmpoguueckue — nepecmpotixu. | PackpbiBaTh coaepKaHue TEPMHHOB U TIOHATUH:
€0001IeCTB — CYKIEeCCHH @Dnykmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — | CYKLECCHs, KIMMAaKCHOE COOOILECTBO, CYKIIECCHOHHBIN

(1)

CYKIECCHUH. HepBI/I‘-IHBIe N BTOPUYIHBIC CYKIIECCUU U UX ITPUYNHBI.

AHTpONIOTeHHBIE ~ BO3JEHCTBUS Ha CyKueccuu. KimmakcHoe
COOO0IIECTBO. buopaznoobpazue U TOJIHOTA KpPYroBOpOTa
BEIIIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

JdemoHcTpanuu

Tabmuuber  u cxembl:  «OOpa3oBanue  Oomoray, «llepBuuHas

CyKHecCus», «BoccTaHoBneHue aeca mocie mo-xapa»

psL.
XapakTepu3oBaTh CYKIIECCHM: MEPBUYHBIE W BTOPUYHBIE,
PUBOIUTH HX

IPUMEPHI U HA3bIBaTh MPUYUHBI CMEHBI COOOIIECTB.
CpaBHUBaTh BpPEMEHHBIE W KOPEHHBIE OMOTEOIIEHO3bI Ha
KOHKPETHBIX IPUMEPAX CBOEH MECTHOCTH.

MopenupoBath pe3yabTaThI npoiiecca CMEHBI
OMOTeOIIeH030B 0/ BIUSHUEM aHTPOMIOTEHHOTO (hakTopa

80 -81. IIpuponnbie
IKOCHCTEMBI
2w

[Ipupoanbie 3KOCUCTEMBI. JKOcucmembl 03Ep U pex. IKocucmembl
Mopeti u okeanog. Ikocucmemvl MyHOp, 1€C08, CMeNel, NYCMbvlHb.
JdemMoHcTpauuun

PackpsiBath cozaepKaHue TEPMHUHOB Y TTOHATUM:
(DUTOMIAHKTOH, 300MJIAHKTOH, SIPYCHOCTb.

XapakTepru30BaTh MPUPOIHBIE IKOCUCTEMBI, UX OCHOBHBIE




Tembl YPOKOB IL1anupyemsle BH/IbI y4eOHoit
OcHoBHOe coaep:kanue

U KOJIHYECTBO YaCOB AeSITeJIbHOCTH 00y4aroIuXcst
Tabnuner u cxembl: «OKocHcTeMa HIMPOKOJIMCTBEHHOIO JIECa», | KOMIIOHEHTBI (Ha  mpumepe 03epa, XBOMHOIO

«9KocHCcTeMa XBOMHOTO Jiecay, « IKOCUCTEMa 03epay.
O0opy/IoBaHKE: aKBapUYyM KaK MOJIETb DKOCUCTEMBI.
JlaGopaTopHble U IpaKTHYecKne padoThl

Okckypeusi «IKCKypcus B TUIIUYHBIN OuoreoneHo3 (B 1yoOpasy,
Oepe3HsK, eNbHUK, Ha CyXOJOJIbHBIN WM MONMEHHBIN JIyT, 03€po,
00J10TO)»

U IAPOKOJMCTBEHHOTIO Jieca).

OOBSACHATH MPUUHUHBI PA3TUYHON OHMOMACCHI MPOIYIICHTOB
Y KOHCYMEHTOB B PUPOAHBIX SKOCHUCTEMAX.

CocTaBnarh NacTOMIIHBIE U ETPUTHBIE IENH TMHUTAHUS
IPUPOJIHBIX IKOCUCTEM.

[IpuBoaUTH TpUMEPHl OPraHU3MOB, BXOJSIIMX B COCTaB
(UTOMIAaHKTOHA, 300MJIAHKTOHA, OEHTOCA.

OO0OCHOBBIBaTh POJIb SPYCHOCTH B KU3HU HA3EMHBIX
9KOCHUCTEM.

CpaBHuBaTh OMOMAacCy M MPOAYKIIHIO BOJHBIX W Ha3eMHBIX
9KOCUCTEM

82. AHTpONOreHHble | AHTPONIOTEHHBIE JKOCHUCTEMBI.  ArposkocucreMa. ArpoiieHos. | PackpsiBaTh colepKaHUe  TEPMHUHOB U TMOHSTHIL:
IKOCHCTEMbI Paznuunst Mmex 1y aHTPOIIOTE€HHBIMU U MPUPOIHBIMU IKOCUCTEMAMHU. | arpO’KOCHUCTEMA, arpoI€H03, MOHOKYJIbTYpA.
(arpo3dkocucreMbl) JdemoHcTpanuu XapakTepus3oBaTh OCHOBHBIE KOMITOHEHTBI
(14) Tabnuibl U cxembl: «ATporeHo3», «KpyroBopoT BeIeCTB M MOTOK | arpO’KOCHUCTEMBI.
SHEPTHUH B arporieHO3e. [IpuBOAUTE IPUMEPHI ATPOIKOCUCTEM.
O6opynoBanue: repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX pacTeHuil. | COCTaBIATH I[ENU MUTAHUS arpOIIEHO3a.
JlaGopaTopHbIe M paKkTHYeCKHe PAdOThI OO0OCHOBBIBaTH ~ MPHUYMHBI ~ HHU3KOM  YCTOWYMBOCTHU
OKCKypcusi  «DKCKypCUsi B arpodKocucteMy (Ha T1OJ€ WJIM | arPO3KOCUCTEM.
B TEIUTMYHOE XO3SHCTBO)» CpaBHHMBATB arpO’KOCUCTEMBI U IPUPOJAHBIE IKOCUCTEMBI.
XapakTtepu3oBaTb ~ pOJib  YEJIOBEKAa B COXPAaHEHUH
YCTOMYHUBOCTH arpO3KOCUCTEM
83 -85. Ypoboskocucremsl. | YpOoskocuctembl. OCHOBHBIE  KOMIIOHEHTHI  ypOo3kocucTeM. | PackpbiBaTh coepKaHue TEPMHHOB Y TIOHSITHH:

IKOMOHUTOPHHT

@)

I'opoackas dbmopa u dhayna. CuraHTpOnU3aus TOPOJACKON (ayHBI.

buonornueckoe M XO3SIMICTBEHHOE  3HAYEHHE  arpO’KOCHUCTEM
1 ypOOIKOCUCTEM.
3akOHOMEPHOCTH  (POPMUPOBAHUS OCHOBHBIX  B3aWMOJEHCTBUIN

OpraHU3MOB B dKOcHUCTeMax. Ponb kackaonoco sgpgexma u 6u006-

ypOosKocucTEMa, CHHAHTPOMH3alus, Tropoickas Qiopa,
ropojickas (hayHa, 5SKOMOHUTOPUHT.
XapakTepu3oBaTh OCHOBHBIE
ypOOdIKOCHCTEM.

OnuceiBaTh OMOJIOTMYECKOE U XO3SHUCTBEHHOE 3HAUYEHUE

KOMITOHCHTBI




Tembl YPOKOB IL1anupyemsle BH/IbI y4eOHoit
OcHoBHOe coaep:kanue

U KOJIUYeCTBO YaCOB AeATeTbHOCTH 00yYalouXCs
20upuxkamopos (Krouesbix 81008) 8 (QyHKYUOHUpoB8aruu | ypoOOIKOCHCTEM.
skocucmem. IlepeHOC DHEPTUM U BEIIECTB MEXIy CMEKHBIMU | [IpuBOIUTH PUMEPHI U OLICHUBATh COCTOSIHUE

Y cTONYUBOCTD
B YCJIOBHSIX

KOCHUCTEMAaMHU.
KOCUCTEM
BO3JICUCTBUIA.
Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNOE  HA
cybopeanusMeHHOM, OpP2aHU3MEHHOM, NONYAYUOHHOM u
9KOCUCMEMHOM YPOBHAX, OCHOBbl IKOJOSUUECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 Metogonorus  MOHUTOPHHTA
€CTECTBEHHBIX U AaHTPOIOTCHHBIX SKOCHUCTEM.

JdemMoHcTpanuu

Tabnuiet u cxeMel: «IIpumepsl ypOo3kocucTem».

JlaGopaTopHble M pPaKkTHYeCKHEe PA0OTHI

OpraHnu3mos,
CCTCCTBCHHBIX

NONyJSAUUA U
Y QaHTPOITOTCHHBIX

8030€elCmaUsl.

1. Ilpaktuueckas pabora «3y4yenue U OIIMCaHUE
ypOO3IKOCHCTEMBIY.
2. JlabopatopHass pabora «M3ydeHme pa3HOOOpa3Usi MEJIKUX

IMOYBCHHBIX YICHUCTOHOIMX B PA3HBIX 9KOCUCTEMAX)

ypOOIKOCHCTEM CBOCH MECTHOCTH.
BuISBISITE 0COOEHHOCTH TOPOACKOHN (I0pHI U (hayHBHI.
CpaBHHBATh YPOOIKOCUCTEMBI U TIPUPOIHBIE SKOCUCTEMBI

TEMA 10. BUOCDEPA — I'VIOBAJIBHAS DKOCHUCTEMA (6 1)

86 -87. Buocdepa.
Crtpykrypa U COCTaB
onocdepnbl

(24)

buocdepa — oOuiennanerapHas 00osouka 3eMiH, i€ CyIIECTBYET
WU CYIIECTBOBaJia XKU3Hb. Pa3BuTHE TpeacTaBieHuii o 6uocdepe
B Tpynax 3. 3tocca. Yuenne B. W. Bepnanckoro o 6uocdepe.
Ob6nactu 6nocdeps! u e€ cocras. JKuBoe BemecTBo 6nocheps! U ero
GbyHKIUH.

JdemMoHcTpauuu

Iloptpetel: B. U. Bepuaackuii, 3. 3rocc.

Tabmumber  u cxeMbl: «['eochepsr  3emmmy,
BEIIECTBA»

«DYHKIIMU KUBOTO

PackpbiBaTh ~ cozep)kaHWe ~ TEpPMHUHOB U HMOHATHIL:
Oouocepa, KHUBOE  BEIIECTBO, KOCHOE  BEUIECTBO,
OHMOKOCHOE BEIIECTBO, OMOTEHHOE BEIIECTBO.

[IpuBonuTe  (GOPMYJIUPOBKM  OCHOBHBIX  IOJIOXKEHUM
yuenns B. U. Bepnaackoro o 6mocdepe.

XapakTepu3oBatb o0nmacT Ouocdepbl U UX COCTaB,

Ha3bIBaTh O0JIACTH PACHpPOCTPAaHEHHUs >KHBOTO BEIIECTBA
B 000J109KaX 3eMJIM ¥ BBISBIISATH MMPUYMUHBI €70 PA3TNIHOTO
pacripeneneHusl.

[lepeuncnary (QyHKIIMU >KUBOTO BemecTBa OMOCHEPHI
(razoBas, OKHUCJIUTEITFHO-BOCCTAHOBUTETHHAS,




Tembl

YPOKOB

H KOJHYIECCTBO 4YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

KOHIICHTPAIMOHHAS, OMOXMUMUYECKas).

[IpuBoaMT, TPUMEpPHI MPEOOPA3YIOMIETO BO3JCHCTBHSI
YKUBOT'O BeIlleCcTBa Ha Ouocdepy.

AHanmm3upoBaTh U OlLICHUBATh OMOJIOTUYECKYIO
UHPOPMALIUIO O III00ATBHBIX AKOJIOTHYECKUX IpodIIieMax
Ouocdepsl, MOTyIaeMyI0 U3 pa3HbIX HCTOYHHKOB.

OuenuBars Bkiang B. WM. Bepnaackoro, 3. 3rocca
B CO3/1aHKE yueHus o buochepe
88 -89. 3akonomepHocTH | 3aKkOHOMEpPHOCTH  cymiecTBoBaHus  Owmocdepsl. Ocobernoctu | PackpbeiBaTh colepKaHWe  TEPMHUHOB U TMOHSTHIL:
CyHIeCTBOBAHUS omochepsl  Kak  TIOOATBHOW  AJKOCHCTeMBI.  JlMHamMudeckoe | rimobaibHas dKOCHCTEMa, JUHAMHYECKOE pPaBHOBECHE,
onocdepnl. Kpyrosopotsl | paBHOBecue B Onocdepe. KPYTOBOPOTHI BEIIECTB, OMOTCOXUMHYECKHUE ITUKJIBI.
BelleCTB KpyroBopoTsl BemiecTB W OMOTCOXMMHYSCKHE ITUKIBI (Yyriiepoaa, | XapakTepu3oBaTh OCOOCHHOCTH ounochepsl KaK
(2 ) a30Ta). PUTMUYHOCTH siBIIeHUI B Onocdepe. J100aTbHOM 9KOCUCTEMBI.
JdemMoHcTpanuun Onpenensate  ¢yHkuuio  O6uochepsl B oOecreyeHUn
Taboumer  u cxembl: «['eocdepbr 3emnu», «DyHKIUU KHUBOTO | OMOT€HHOTO KPYTOBOPOTA BEIIECTB HA TUIAHETE.
BemiectBay, «KpyroBopor aszora B mpupoge», «KpyroBopot | XapakTepu3oBaTh  OCHOBHBIE  KPYTOBOPOTBI:  BOJIBI,
yriaepoaa B mpupone», «KpyroBopor kuciopoga B MpUPOAE», | yIAEpoaa, a30Ta.
«KpyroBopoT BOJibI B IPUPOIEH CpaBHUBaTh OCOOCHHOCTH KpPYrOBOPOTAa  Pa3IMYHBIX
BEIIIECTB.
OneHuBaTh 3HAUYE€HHWE KPYrOBOpPOTa  BEIIECTB IS
CYIIIECTBOBAHMS KU3HU Ha 3eMIIe.
OOBACHATH  PONb  OPraHU3MOB B OMOJOTHYECKOM

KPYTOBOPOTE BEIIECTB.
BrisBisITE TMHAMIYECKOE paBHOBECHE OMOC(hEPHI.
[IpuBoNTE IpUMEPHI PUTMUYHOCTH SIBJIEHUI B Onochepe




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

90 -91. 3oHaabHOCTH
ouocdepsl. OcHoOBHBbIE
OHOMBI CyLIH.

YcroitunBocTh OMochepbl
2w

3onanbHOCTh Onochepnl. Ilonstue o 6mome. OCHOBHBICE OHOMBI
CYIIH: TyHJIpa, XBOWHBIC JieCa, CMEUIAHHbIC W IIMPOKOJIMCTBEHHBIC
Jeca, CTEINH, CaBaHHBI, MyCTHIHH, TPOIIMUYECKUE JIeCa, BHICOKOTOPHSI.
Kiumar, pacTuTeNbHBIA U )KUBOTHBI MUP OMOMOB CYIITH.

CtpykTypa ¥ QYHKIUS XHBBIX CHCTEM, OIEHKAa HX PECYpPCHOTO

noTeHIMana u onochepHbIx GyHKITHI.

JdemoHcTpauuu
Tabnuier 1 cxempl: «OcHOBHBIE OMOMBI cymny, «Knnmatuueckue
nosica  3emum», «Tynmgpa», «Taifray, «CmemanHblii —Jecy,

«IupokonuctBeHHbld Jiec», «Ctenb», «CaBanHay, «llycTbiHSY,
«Tponmuecknii necy.

OO6opynoBanue: repdapu pacTeHUM pa3HBIX OMOMOB; KOJUICKIIUU
KHBOTHBIX

PackppiBaTh conepkaHUE TEPMUHOB U MOHATUN: OHOMBI,
TYHJIpa, XBOMHbBIE neca, CMeIlIaHHbIe jeca,
HIMPOKOJIMCTBEHHBIE Jieca, CTENM, CaBaHHBI, ITYCTBIHH,
TpPOIUYECKUE Jieca, BhICOKOTOpbs. [loka3piBaTh Ha Kaprte
U XapaKTepHU30BaTh OCHOBHbBIE OMOMBI CYIIIH.

CpaBHUBaTh OCOOCHHOCTH KJIMMATa, MOYB, PACTUTEIHHOIO
¥ )KUBOTHOTO MUpPa Pa3HbIX OMOMOB CYIIH 3E€MIIH.
BrIsBISATE IPpUYMHBI 30HAILHOCTH B Onocdepe

TEMA 11. YEJJOBEK M OKPYKAIOIIASI CPEJIA (6 4)

92  -93.  BozaeiicTBHe [DKOJOTHYECKHE KPU3UCHI M UX MpUUYMHBL. Bo3aelcTBue yeroBeka Ha|
YyeJIoBeKa Ha Ouocdepy Oouocdepy. 3arpszHeHue BO3IyIIHOW cpenbl. OxpaHa BO3dyXa.
(249) 3arpsizHeHue BogHOU cpenpl. OXpaHa BOAHBIX pecypcoB. Paspyenue

nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.
JleMOHCTpaLuu

Tabnuiel ¥ cxeMmbl: «3arpsi3HEHHE aTtMocQepb», «3arpsi3HEHUE
ruapocdepbl», «3arpsizHeHne nouBbly, «[lapHUKOBBINA G dHeKT»

PackpbIBaTh COfiep)KaHUE TEPMUHOB M MOHATUI: aTMocdepa,
BEIIECTBA-3arPSI3HUTENH, MAaPHUKOBBIA 3((eKT, «030HOBas]
MBIpa», «KHUCIOTHBIE TOXIW», TuUapocdepa, 3BTPOQPUKaIUs
BOJI0EMOB, MTOYBA, IPO3Us MOYB, NECTUIU/bI, IKOJIOTHUECKHIL
KPH3HC.

AHaJIM3UPOBATh AHTPONOreHHbIE (AKTOPHI BO3JEHUCTBUS HA|
onocdepy (posib udenmoBeKa B MPUPOJIE) HAa Pa3HBIX dTarax
[PA3BUTHS YEIIOBEUECKOTO OOIIEeCTBA.

XapakTepu3oBaTh TJI00ATBHBIE HKOJIOTHYECKUE TMPOOJIEMBI;

OCHOBHBIE ~ HCTOYHHUKH  aTMOCQEpPHBIX  3arpsi3HEHUui;
HKOJIOTMYECKHE TIPOOJIEMBI, CBSI3aHHbBIE
C YBEJIMYEHHUEM TpaHCIIopTa B KPYITHBIX ropojax;

PBTPO(UKAIMIO BOJOEMOB; IMOCIEACTBUS 3arps3HEHUs BOJ|
XUMUYECKMMH BELIECTBAMM; BO3JIEHCTBUE 4YEJIOBEKa Ha
MTOYBEHHBII IOKPOB.




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI
AeSITeJIbHOCTH 00y4aroIuXcst

y4eOHoit

APryMEHTHpPOBaTb  3HAQUYE€HHUE  DKOJOTU-YECKMX  3HAHUU
B PCIICHUM  BONpOCa O MOAJNEPKAHUU  yCTOMYHMBOCTH]
orocdepbr
94 -95. AHTpomnoreHHoe | AHTPONIOTEHHOE BO3/CHCTBHE HAa PACTHTEIbHBIN M )KUBOTHBIM MUp. | PackpbiBaTh COJEpKaHUE  TEPMMHOB W IOHSTHIL:
BO3/leiicTBHE Ha | OxpaHa pacTUTENBHOTO M )KUBOTHOTO Mupa. OCHOBHbIC NPUHIMIIBI | COKpAIleHue OMopa3zHOoO00pasus, OXpaHa HPUPOABI, 0CO00
pacTUTEeNbHBIA oxpansl puposl. Kpacueie kauru. Oco00 oxpaHseMble IPUPOAHBIE | OXpaHsEeMble IIPUPOJIHBIE TEpPUTOPUU (OOIIT),
U 5kuBOTHBIN Mup. Oxpana | reppuropun (OOIIT). Borannueckue cajupl U 300JI0THYECKUE TTAPKU. | OOTaHWYECKUH cajl, 300J0TMUYECKUM MapK.
NPUPOABI JeMoHCcTpanun XapakTepu3oBaTh  IUIAHETapHYK  poOJib  PacTeHHM
2 ) Tabnuiie! u cxeMel: «Oco00 OXpaHsieMble IPUPOAHBIE TEPPUTOPUMY». | U )KUBOTHBIX.
Ob6opynoBanue: ¢ororpadhuu OXpaHAEMBIX PACTEHUH M KUBOTHBHIX | [IpUBOANTE MpUMEPHI MIPSIMOTO M KOCBEHHOTO BO3/ICHCTBHS
Kpacnoit kuuru P®, KpacHoil KHUTH pernoHa YEeJI0BEKa HA PACTUTEIbHBIN U )KUBOTHBIA MHUP.
Xapakrtepu3oBarh npuHUUNBl «BcemupHOW cTparerun
OXPaHbI IPUPOIBD».
[Tepeuncnsats ocodbenHocty paznuunbix OOIIT.
[IpuBonute mpumepsr OOIIT, pacnonokeHHBIX B CBOEH
MECTHOCTH.
Jloka3piBaTh Ha NpUMEpax ONACHOCTb COKpallleHUs
OMOJIOTNYECKOT0 pa3HO-00pa3us 3eMIIH.
[IpuBoanTE TpUMEPBI PEOKUX W MAJOUYUCICHHBIX BHUIOB
pacTeHHH U XMBOTHBIX CBOEM MECTHOCTH, 3aHECEHHBIX
B Kpacnsle kauru perrnonos u Kpacnyto kaury PO
96 -97. PanmonanbHoe | OCHOBHbIE TPHUHIMIIBI yCTOMYMBOIO pPa3BUTHA dYeloBeuyecTBa | PackpbiBaTh  cojxepkaHMEe  TEPMHMHOB U MOHSATHIA:
NPHPOJONOJIb30BAHUE U npupopl. PannoHalbHOE NPUPOJONONB30BAHUE M COXPAHEHHUE | PAllMOHAIBHOE IIPUPOJIOTIOIB30BAHUE, yCTOHYHMBOE

U YCTOMYHBOE pa3BUTHE
2w

OMoJI0THYecKoro paszHo-oopasus 3emun. OOIIMe 3aKOHOMEPHOCTHU
r7100aTbHBIX IKOJIOTHUECKUX KPHU3HUCOB. OcobeHHoCTH
COBPEMEHHOTO KPU3HUCA U €r0 BEPOSTHBIC MOCIICCTBHUSI.

Pa3BuTue METO0B MOHMTOPWHTA Pa3BUTHSI OMACHBIX TEXHOTCHHBIX
MIPOLIECCOB. Cucmemnvle uccne008aHus. nepexooa
K pecypcocbepezaioweii U KOHKYPEHMOCNOCOOHOU dHep2emuKe.

pa3BUTHE, IPUPOHBIE PECYPCHI, SKOJIOTUUECKUI CIIe.
XapakTepru3oBaTb OCHOBHBIE NPUHLUIBI yCTOHYHMBOIO
Pa3BUTHS YEJIOBEUYECTBA U IPUPOJIBI.

OnucelBaTh HEMCUEPIAEMBIE U UCUEPIAEMBIE NPUPOIHBIE
pecypchl, MOIYEPKUBAs OTHOCHUTEIIbHOCTh
HEHc4YeprnaeMoCcT! MIPUPOIHBIX pecypcos;




Tembl YPOKOB
U KOJIHYECTBO YaCOB

OcHoBHOe coaep:kanue

IL1anupyemsle BH/IbI y4eOHoit

JCATCJIBbHOCTH oﬁyqamumxca

buonoruueckoe paszHooOpasue u Ouopecypcol. Hayuonanvhule
uHghopmayuonmwvie cucmembl, obecneuusaroujue docmyn
K UHgopmayuu no CcoCcmosaHulo OMOENbHbIX GUOO8 U IKOCUCHIEM.
OcHosbl  3KOpeaburumayuu  dKocucmem U cnocobvos  60pvob
¢ buonogpesicoenusamy.  Pexoncmpykyus — mMopckux — u HA3eMHbIX
IKOCUCTIEM.

JdemMoHcTpanuu

Tabnuiie! u cxeMel: «Moienu ynpaBisieMOro MUpay

XapaKkTepu30BaTh MPOIECCHl X BOZHUKHOBEHUS U

YCIIOBUS CPe/Ibl, IPUBOSIINE K UX (POPMUPOBAHUIO.
PackpeiBathb po0OsIeMbl paloHaIbLHOTO
IPUPOJIONOIB30BAHUS M HAXOIUTH MYTH UX PEIICHUs

98-102 Pemienune KHUMos
EI'D

Jlemonctpaunonssie BapuanTsl EI'D 3a Tekymuii rof.

[ToBTOpPHUTE W 3aKpenUTh HaMOOJIee 3HAYUMBIC TEMBI U3
OCHOBHOI HIKOJIbI U3y4aeMble Ha 3aKIIOYUTEILHOM JTarie
00111ero 6MOJIOrHIeCKOT0 00pa30BaHMS;

3aKkpenuTh MaTepuall, KOTOPBIA €XKETrOJHO BBI3BIBACT
3aTpyaHeHus npu caaye EI'D

CdopmupoBaTh yMeHUs pabOTaTh C TEKCTOM, PUCYHKAMU,
CXeMaMH, M3BIEKaTh M aHaJIM3UPOBaTh MHGOPMAIUIO U3
pa3IMYHBIX UCTOYHHKOB,;

CdopmupoBaTh yMEHHS YETKO M KpaTKO, MO CYIIECTBY
BOMpOCa THUCHBMEHHO H3JIaraTh CBOM MBICIH  TIpHU
BBIMIOJTHEHUH 33JIaHU  CO  CBOOOJHBIM  Pa3BEPHYTHIM
OTBETOM.
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