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PeueH3uns
Ha pabouyyto nporpammy o6uieo6pasoBaTe/ibHOR yuebHOW agncumnnanHbl «<bNONOT NA»
no cneunanbHOCTAM
34.02.01 CecTpuHckoe geno, 31.02.01 Jleue6Hoe geno.

Pabouyad nporpamma pa3paboTaHa Ha OCHoBe Tpeb6oBaHuii SIOC cpegHero obuiero
o6pa3oBaHuA, MNpeabABAAEMbIX K CTPYKType, COAEPXaHWI0 W pe3ynbTaTaM OCBOeHUA Yy4ebHO
AVCUNNAnHBL «buonormna».

CogepxaHue paboueil nporpammbl npegycmaTpuBaeT ¢GopmupoBaHue Yy obyuatrowmuxcs
06w eHayYHbIX 3HAHWUA, YMEHNI N HaBbIKOB, YHUBEPCANIbHbIX CMNOCO60B AeATENbHOCTU U KNKOUYEBbIX
KOMMeTeHUMIA, BKAOYAKOWMX YMeHWe CcpaBHMBaTb 6Guonornyeckme 06bLEKTbI, aHanU3npoBaTb,
OueHMBaTh M 0600WAaTb NONYUYEHHbIE CBEAEHNA, YMETb HaX0AUTb U UCNONb30BaTb MHPOPMALUNIO U3
pPa3MUYHbIX NCTOYHUKOB.

Ocoboe BHUMaHWe ygeneHo 6uonormyeckomy o6pa3oBaHU0 M BOCNUTaHMIO 0byyaroLmxces,
(hOPMUPOBAHUIO Y HUX 3HaHWA O COBPEMEHHOW eCTeCTBEHHOHAY4YHOW KapTWHe Mupa, LEeHHOCTHbIX
OopueHTayuii.

Mpn oT6ope cofgepXaHWs MCNONbL30BaH KynbTypocoo6pasHblii NOAX04, B COOTBETCTBUM C

KOTOpbIM Ob6yuatoumecs LOSXKHbI YCBOUTb 3HAHUA W yMeHWA, HeobxoguMble And POPMUPOBAHUS
ob6lwelnn KynbTypbl, ONpefenAallleil afjekBaTHOe MNOBeLeHMWe YeN0BeKa B OKpYyXaluiein cpege,
BOCTPe6OBaHHbIE B XXW3HW W B NPAKTUYECKOWN AEATENbHOCTHU.
Pabouyass mporpamma OpPWEHTMPOBAHa Ha [LOCTMXKEHWE CNefyrLWunX LUeNfeid: 0CBOEHME 3HaHWA,
OBNajeHNe yMeHWsMU, pa3BUTUe MO3HaBaTeNbHbIX WHTEPECOB, MHTENNEKTYaNibHblX U TBOPYECKUX
cnocobHocTen, BOcnUTaHMe YOEXAEHHOCTW, WCMNONb30BaHWE MNPUOOPETEHHBIX OMONOTMYECKUX
3HAHWUIA N YMeHWI.

B pab6ouyeil mporpamme OTpaXeHbl BaXHeWwwue 3agayn, crofwue nepes 6M0NOrMYECKOi
HayKoOW, pelleHne KOTOPbIX HamnpaBleHO Ha pauuoHanbHOe MNPUPOAONOAb30BaHWE, OXpaHy
OKpYXaloLien cpeabl 1 340p0OBbS NOAEN.

Pa6bouyas nporpamma npegycmatpuBaeT ¢GopmMupoBaHue y obydarowmuxca oOLeHay4YHbIX
3HaHWUI, YMEHUI N HaBbIKOB, YHWBEPCanbHbIX CNOCO60OB AEATENbHOCTU W K/KOYEBbIX KOMMNETEHLUIA.
MpUOPUTETHBIMU U3 HUX NPWU U3YYeHUM BUONOrMM ABASKOTCH YMeHWe cpaBHMBATb 6GMonoruyeckue
06beKTbl, aHanu3upoBsaTb, OUeHMBaTb U 0606WaTb CBeAEHUSA, YMeTb HaxoAuTb W WUCMONb30BaTb
MHOpPMaLMIO U3 PasIMYHbIX UCTOYHUKOB.

Pabouyasi nporpammMa MOXeT MCNONb30BaTbCA B y4e6HOM npouecce.

PeueH3eHT: npepa”asatens ETXT - ¢punnana PrYMNC MaHosa H.H

Mopnwnce: —
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1. TIOACHUTEJIbHASA 3AITMCKA

1.1 MecTo AMCUMIIMHBI B CTPYKTYPe OCHOBHOI1 00pa30BaTeIbHOM MPOrpaMMbl

OobmmeobpasoBatenbHast yuebHas AucCHUILUTUHA «BHOJOTHSY SBISETCS OO0SI3aTENBHON YaCThIO
o0meobpa3oBaTeIbHOrO NUKJIAa OCHOBHOM 0OpasoBarenbHOi nporpammel CITO.

IIporpamma mo yueOHoW muciuruiHbl «buonorus» cocraBjgeHa Ha OCHOBe TpeOOBaHUN K
pe3yJabTaTaM OCBOEHHWsI yueOHoW mucturuinHel, npenctaBieHHbix B @I'OC COO, a Takke Ha OCHOBE
XaPAKTEPUCTUKH IUIAHUPYEMBIX Pe3YyJbTATOB IYXOBHO-HPABCTBEHHOTO PpA3BUTHS, BOCIHTAaHUS U
commanu3anuu oOyvaromuxcsi. B coorBerctBuu ¢ ®I'OC COO Owuonorust siBisieTcss 00s3aTeNbHON
IVCLUTUTMHON HA TaHHOM YPOBHE 00pa30BaHMsL

IIporpamma mo buonoruu otpakaer ocHoBHble TpeboaHuss @I'OC COO K JUYHOCTHBIM,
METaINPEeIMETHBIM U IPEAMETHBIM PE3yJIbTaTaM OCBOEHHs 00Pa30BaTEIbHBIX MPOTPAMM.

IIporpamma mo Ouosoruu (yriayOneHHOro ypoOBHs) AT TNPEACTaBICHHE O LEeNH H 3aaadax
u3yueHnst gucuuiuinHbl  «buonorms»  Ha  yryOn€HHOM  ypoBHe, ompenenser  o0s3aTenbHOe
(MHBapUAHTHOE) MPEAMETHOE CONEpKaHHe, €€ CTPYKTYPHPOBAHHE IO pasfesiaM M TeMaM, PEKOMEHAYeT
MOCIIEIOBATEIBHOCTh U3yUeHHsl y4eOHOro MaTepuaia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBsI3el, JIOTMKH y4eOHOTO mpoliecca, BO3PACTHBIX OcCoOeHHOCTeH ofyuarommxcsa. B mporpamme mo
OMONIOTHUN PeaTM30BaH MPHHLIUI MPEEMCTBEHHOCTH, OJlarofapst 4eMy MpOCMaTPUBAETCS HANPABJIEHHOCTh
Ha TMOCNIEAyIOIee pa3BUTHE OHONOTMYECKHX 3HAHWH, OpPHUEHTHPOBAHHBIX Ha (HOopMUpOBaHHE
€CTeCTBEHHO-HAyYHOTO MHPOBO33PEHHUs, HKOJIOTHYECKOTO MBIIJICHHUS, MPEACTABICHHH O 3I0POBOM
oOpase JKM3HU, HA BOCITUTAHHE OEPEKHOr0 OTHOLICHHUS K OKPY KaroIel IpupoaHOi cpene.

CtpykTypa mporpammsl 10 OHOJIOTUM OTPAKAET CHCTEMHO-YPOBHEBBIM M 3BOJIOIHMOHHBIN
NOJXOAbI K u3ydeHnto ouonornu. CoriaacHo UM, U3y4aroTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE
IUIl JKMBBIX CHCTEM PA3HOTO YPOBHS OPTaHMU3ALMH, 3BOJIOLUH OPraHWYECKOro MHpa Ha 3eMIe,
COXpaHEeHUsI OMOJIOTUYECKOTO Pa3HOOOpa3Hsl TIIAHETHI.

OOmeoOpasoBarenpHast  aucuuruinHa — «buosorus;y  mpu3BaHa — 00ecHeuUTb  OCBOCHHE
o0y4aroImuMHuCs: OMOJIOTMUYECKUX TEOPU M 3aKOHOB, WAEH, MPUHLMIOB M MPABUJ, JIS)KAITUX B OCHOBE
COBPEMEHHOH €CTeCTBEHHO-HAyYHOW KapTHHbI MHpPA, 3HAHMH O CTPOEHUH, MHOroodpasuu W
0COOEHHOCTSIX KJIETKH, OPraHh3Ma, MOMYJISIUH, OHOLIEHO3a, KOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX
IOCTH)KEHUSIX, COBPEMEHHBIX HCCIENOBAHHUAX B OHOJIOTHH, NPHUKJIAAHBIX ACHEeKTaX OHOJIOTHYECKUX
3HaHUU. JIJ1 pa3BUTHS U MOAAEPIKAHUS HHTEpeca 0OyJaroIuxcss K OMOJIOTUH Hapsay CO 3HAYUTENbHBIM
00BEMOM TEOPETUYECKOTO MaTepHaja B COIEPXKAHMM MPOrpamMMbl 1O OHOJOTHH TPEAYCMOTPEHO
3HAKOMCTBO C HCTOpUEH CTAHOBJICHHS W PAa3BUTUS TOW MM WHOW obOymacth OWOJIOTMH, BKJIAIOM
OTE€YECTBEHHBIX M 3apYOEKHBIX YYEHBIX B pEIICHHE BAKHEHINNX OHOJOTHMYECKHX W 3KOJIOTHYECKUX
npobnem.

1.2 Iletn u3y4eHUst AUCLUIIMHbI

Henp m3ydenuss oOmeoOpazoBaTeNbHONW AUCUUIUIMHBI «bronorus» Ha yriayOnéHHOM ypoBHE —
oBJIaZicHue OOYYarOIUMHUCS 3HAHUSMH O CTPYKTYPHO-(QYHKIMOHAJIBHOW OPraHW3alid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHHe YMEHWH HCIONb30BaTh 3TH 3HaHHWS B (POPMHPOBAHWUHM HHTEpeca K
OTIpeNeIEHHON o0nacTi NpodecCHOHANIBHON NesTeNbHOCTH, CBA3aHHON ¢ OHOJorueld, wim K BbIOOpY
y4eOHOTO 3aBEACHHUS JIJIsl POIOJIKEHHST OMOIOTHYECKOTO 00pa30BaHUsl.

JocTkenue 1ienu n3ydeHust oomeodpa3oBareabHON AucHUIunHb «bronorus» Ha yriryOJIéHHOM
ypOBHE 00eCneunBaeTCsl pelieHNeM CIEAYIOINX 3a1a4:

— OcBOeHHe OOYYarOIIUMUCS CUCTeMbl OMOJIOTMUECKUX 3HAHUH: 00 OCHOBHBIX OHOJIOTHYECKHIX
TEOPUSX, KOHLENIMAX, TUIMOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M NpPaBHUJIAX, COCTABJIFOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA,;

— O CTpPOEHHMH, MHOroOOpa3uu M OCOOEHHOCTSIX OHMOJOTMYECKHX CHUCTeM (KJIETKA, OpraHu3M,
MOMyJISIIYS, BUA, OMOTEOIeH03, Onocdepa); O BBIAAIOLINXCS OTKPBITHIX U COBPEMEHHBIX HUCCIICIOBAHUSIX
B OMOJIOrHH;

—  O3HaKOMJIEHHE 00yUaroIMUXCs ¢ METOIAMH TTO3HAHUS JKUBOW MPUPOIBI: UCCIEIOBATEIBCKUMHU
METOaMU OHOJIOTHYECKUX HayK (MOJIEKYJIIPHON W KJIETOYHOU Ouoyioruu, 3MOpHUOJIOTUA U OHOJIOTHUU



Pa3BUTHS, TEHETUKH W CEJEeKIHNH, OWOTEXHOJOTMH W CHHTETHYECKOW OWOJIOrMH, TNajeoHTOJIOTHH,
SKOJIOTHH); METOAMH CaMOCTOSITEJIbHOTO MPOBEACHHs OMOJIOTUYECKUX HCCIIEAOBAHUN B J1ab0paTopuu U
B npupoze (HaOmoaeHne, u3MepeHne, SKCIIePUMEHT, MOACTHPOBAHNE),

— oOBJameHHe OOydYarOUIUMHCS YMEHHSMHU. CaMOCTOSITENIbHO HAaxOOUTh, AaHAJM3HPOBATH U
UCTIOJIB30BaTh OHOJIOTHUECKYI0 WH(POPMALHMIO;, IOJIb30BAThCA OHUOJIOTHYECKON TEPMUHOJOTHEH U
CHUMBOJIMKOW; yCTaHABJIMBATH CBS3b MEXAY Pa3BUTHEM OHMOJIOTHH U COLUAIBbHO-3KOHOMHUYECKUMH U
SKOJIOTMYECKHMH MpoOJieMaMH 4eJOBEYECTBA, OLIEHUBATh IOCJENCTBUS CBOEH JEATENIbHOCTH 10
OTHOIIEHHUIO K OKPYKAIOLIeH MPHUPOIHON cpene, COOCTBEHHOMY 37OPOBBIO M 3I0POBBIO OKPYIKAFOIIUX
mronedi; 0OOCHOBBIBaTH M COOMIONAaTh Mepbl MPOPUIAKTHKH HH(PEKIMOHHBIX 3a00JI€BaHUH, NpaBHia
MOBENEHUsT B Tpupojse u olecredeHuss 0e30MacHOCTH COOCTBEHHOW KU3HENEATEBbHOCTH B
Ype3BBIYAHHBIX CUTYAlMAX MPHUPOJHOTO M TEXHOTEHHOTO XapakTepa, XapaKTepH30BaTh COBPEMEHHbBIE
HAay4HbIE OTKPBITHS B 00IaCTH OHOJIOTHHY;

— pasBuTHEe y OOYYaIOIIMXCS HMHTEJUICKTYAJIbHBIX M TBOPYECKUX CIMOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIAIOLIMMHUCA OTKPBITUSIMH M COBPEMEHHBIMH HCCIICOBAHUSMHU B OHOJIOTHH,
pemaeMbIMH €10  MpoOJeMaMM, METONOJIOTHEeH  OHOJIOrMYECKOrO  HCCIIENOBAHMS,  MPOBEACHHS
SKCMEPUMEHTAIbHBIX MCCIICIOBAHNH, peIleHus] OMOJIOTHYECKUX 3a/1a4, MOACIHPOBAHUS OMOJOTHYECKUX
0OBEKTOB U MPOLIECCOB;

— BOCHHUTaHHE y OOy4aroIMXCs LEHHOCTHOTO OTHOIIEHHs K JKMBOH MPHPOJE B LEJIOM H K
OTHENbHBIM €€ OOBEKTaM W SIBJICHUSM; (POPMUPOBAHHE HKOJIOTHYECKOH, T€HETHMYECKOH IpPaMOTHOCTH,
oO1eii KyJbTypbl IIOBEIACHUS B IPUPOJIE, HHTEIPALIMH €CTECTBEHHO-HAYYHBIX 3HAHHIA;

— mnpuobpereHrne OOy4arOIIUMHUCS KOMIETEHTHOCTH B PALIOHAJIBHOM MPHPOIONOIb30BAHUH
(coOnroneHre mpaBUJI TIOBENEHUS B NPUPOJE, OXPaHbl BUAOB, 3KOCHUCTEM, Ouocepsl), COXpaHEHUU
COOCTBEHHOTO 3IIOPOBbsI U 3IOPOBBSl OKPYKAOLIMX JiroAed (coOmoneHus Mep NpOoUIaKTHKH
3aboneBanuii, obecneueHne OE30MACHOCTH JKU3HEACATENbHOCTH B  YPE3BbIUANHBIX  CUTYaIHAX
NPUPOIAHOTO M TEXHOT€HHOTO XapaKkTepa) Ha OCHOBE HCIIOJIb30BAHMS OHOJIOTMYECKUX 3HAHUH U YMEHUH B
MOBCEIHEBHOM KU3HU,

— CO3JaHME VYCIOBUH JUIi OCO3HAHHOTO BbIOOpa OOyHarOIIMMHCS HHIUBUAYaIbHOU
oOpasoBaTenbHON TPaeKTOpPUH, crocoOCTByOIEH MOCIIENYIOLIEMY npoeCCHOHATBHOMY
CaMOOTIPENICTICHUIO, B COOTBETCTBHH C HHAMBUIYaJIbHBIMH HHTEPECAMU U MIOTPEOHOCTSMHU PETHOHA.

2. COJAEPKAHUE YYEBHON JUCIHUILINHBI « BUOJIOT USI»

Tema 1. buojiorusi Kak HayKa

CoBpemeHHast Oumonorus — KOMIUIEKCHash Hayka. Kpartkas wucropus pasBUTHS OHOJIOTHMU.
buosnornueckne Hayku U m3ydaemble UMH Npobiembl. PyHAaMEHTANbHBIE, MPUKJIAAHBIE U TIOUCKOBBIE
HAay4HbIE UCCIIEAOBAHNS B OUOJIOTHH.

3nauenne Ouonorud B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHUpA.
IIpodeccun, cBsizanHble ¢ Omosnorueidl. 3HaueHHe OUOJIOTUN B NMPAKTHYECKOHW AEATENbHOCTH UEIOBEKA:
MeAMLINHE, CENbCKOM XO35IHCTBE, TPOMBILITIEHHOCTH, OXpaHe NPUPObL

Hemonctpammu: I[loptpers: Apuctotens, Teodpact, K. Jlunneii, XK b. Jlamapkx, Y. dapsus,
VY. Tapseir, I.Mennens, B.HM. Bepnanckuii, HW.IIL [lasnos, HW.M. Meunukos, H.H. Basunos,
H.B. Tumodees-Pecosckuii, [x. Yorcon, ®@. Kpuk, /I K. bensies.

Cxemsl: «CBs3p OHOJIOrUH € IPYrUMHU Haykamm», «CucremMa OMOIOrMYeCKHX HAYK».

Tema 2. JKuBble cCHCTEMBI H HX H3y4eHHE

JKuble cucTembl Kak mpeaMeT u3ydeHHss Ouonoruu. CBOWCTBA JKHBBIX CHUCTEM: EIUHCTBO
XUMHUYECKOTO COCTaBa, AMCKPETHOCTh U LIEJOCTHOCTb, CJIOXKHOCTb U YIOPSIOYEHHOCTb CTPYKTYPEHI,
OTKpPBITOCTh, CaMOOPTaHU3alsd, CaMOBOCIPOU3BEACHME, Ppa3IpakUMOCTb, H3MEHYUBOCTb, POCT U
pa3BUTHE.

YPpOBHM OpraHU3aLUH KUBBIX CUCTEM. MOJIEKYJISIPHBIN, KJIETOUYHBIN, TKAHEBbIA, OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM, ~ 3KOCHCTEeMHBIH  (Ouoreornenotudeckuii),  Ouocdepuniii.  I[Ipomeccsr,
MPOUCXOSIINE B JKUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO. JKu3HB Kak (popMa CyInecTBOBAHHUS
MaTtepuu. Hayku, nzydaromue X1Bble CUCTEMBI HA PA3HBIX YPOBHAX OpPraHU3aLllu.



Wsyuyenne xkuBbIXx cucteM. Meronael Ouosormdeckoi Hayku. HaOmromeHue, wu3MepeHue,
SKCIIEPUMEHT, cUcTemMaTusauus, MeraaHanus. [loHsThe O 3aBUCMMON W HE3aBUCUMON MEPEMEHHOMN.
ITnanupoBanue sxcriepuMenTa. [locranoBka u mposepka runote3. Hynesas runoresa. [lorstue BoiOOpku
U e¢ IOCTOBEepPHOCTh. Pa3bpoc B Ouosormueckux maHHbIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yapTaToB. [IpuunHbI HCKa)KeHUsl Pe3yJIbTaTOB dKCIepuMeHTa. [IoHsATHE CTaTUCTUUECKOTO TecTa.

Cxembl: «OCHOBHBIE TpPU3HAKK KU3HW», «buonornyeckue cucrembr»y, «CBOHCTBA IKHBOU
MaTepun», «YPOBHU OpraHu3aluM >KUBOH mnpupoael», «CTpoeHue >XUBOTHOM kieTkn», «TkaHu
JKUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEUECKOro opranm3May, «buoreoneHos», «buochepa», «Meroasl
U3yYeHUs KUBOH NPUPOABD).

Tema 3. buosiorust KjieTkn

Knertka — cTpykTypHO-(QyHKIMOHAIBbHAS €AUHUIA KUBOTO. MICTOpHS OTKPBITHS KJIETKU. PaboThI
P.I'yka, A.JleBenryka. Knerounas teopusi (T.IlBann, M. Illneiinen, P. Bupxos). OcHOBHBIE
MOJIOKEHUsI COBPEMEHHOM KJIETOYHON TEOPUH.

MeToabl MOJNIEKYJIIPHOHN U KJIETOYHOH OMOJIOTHH: MUKPOCKOMHs, XxpoMaTorpadusi, snexkrpodopes,
METOZ MeuYeHbIX aToMoB, aupdepeHunanbHOe HEeHTpU(YrUpoBaHUE, KYJIBTUBHPOBAHUE KJIETOK.
H3zyyenue ¢huxcuposannvix knemok. DNEKTPOHHAsT MHUKPOCKONUS. KOHQDOKAnsHAS MUKPOCKONUAL.
Bumansnoe (npusicusnennoe) uzyuenie Kiemox.

Hemoncrpammu: Iloptpersr: P.I'yk, A. Jlesenryk, T.IlIBann, M. Illnefinen, P. Bupxos,
K.M. bap.

Cxembl: «CBETOBONW MHKPOCKOID», «DJIEKTPOHHBbIM MUKpockom», «McTtopus pasBUTHS METOAOB
MHUKPOCKOTIHI.

Tema 4. XumHnueckasi OpraHu3anus KJIeTKH

XHUMHYECKUN COCTAaB KJIETKH. Makpo-, MUKPO- U yJIbTPAMHKPO3JIEMEHTBL. Boaa u €€ posib Kak
pacTBOpUTENs, peareHTa, y4dacTHe B CTPYKTYpPUPOBAaHUHM KIETKH, TEIUIOPErysiquiu. MuHepaibHble
BEIIIECTBA KJIETKU, UX OHOJIOruyecKast poJib. PoJib KAaTHOHOB M AHHMOHOB B KJIETKE.

Opranuyeckue BeliecTsa kieTkd. buonorndeckue noaumepsl. benku. AMUHOKHCIOTHBIN COCTaB
6enxoB. CtpykTyprl OenkoBol Mojekynbl. IlepBudnas crpykrypa Oenka, menTuaHasi CBsi3b. BTopuuHasi,
TpEeTUYHAsl, 4YeTBEpTUUHAs CTPYKTypwl. [leHaryparmsa. CsoiictBa OenkoB. Knaccuduxaums Oenkos.
Buonornyeckue Gpynkumu 6enkos. [TproHbI.

VYraeBonel. MoHOCaXapuabl, IUCAxXapUbl, OJUrocaxapuiabl M monucaxapunsl. OOmuil man
CTpOeHHUS U (PU3NKO-XUMHUYECKHE CBOWCTBA yriIeBOA0OB. buonornueckue GpyHKIMM yrieBoaos.

Jlunupel. TwapodunsHo-runpodoOHbie cBoiicTBa. Knaccudukanus mununos. Tpuriauiepums,
docdonumuabl, BOCKH, crepousibl. buonorudeckune Gpynkumu gumuaos. OOiue cBoicTBa OHONOTHYECKIX
MeMOpaH — TeKy4eCTb, CIOCOOHOCTh K CAMO3aMBIKAHHIO, MTOJTYITPOHULIAEMOCTb.

Hyxneunoseie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbix kuciaoT. Hykneotuast. [lpuHiun
koMmiiementapHocTu. [Ipasuno Yapradhda. Crpykrypa [IHK — aBoiiHas criupaib. MeCTOHAXOXKIACHUE U
ounonornyeckue ¢pynkunu JJHK. Bunst PHK. @ynkinn PHK B knerke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBs3u B MmoJiekyne AT®. buonmoruueckue
¢ynkunn  AT®. BoccTaHoBieHHBIE — MEPEHOCUYHKH, WX  (YHKUMH B KIETKe.  J[pyeue
nyxneozuompugochamer (HT®). Cexsenmposanne HHK. Memoowvr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKH.

CrpykrypHas Owuosorus: Ouoxumudeckne ¢ OHOPU3NYECKHE HCCICIOBAHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpBlI OuoMosekyn. Moodenuposanie cmpykmypust u pynkyuii OUOMONEKYI U UxX
Komniekcos. Komnviomepnwiii Ouszaiin u opeanuyeckuil cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO206.

JeMmoHCTpauuu:

IMoprperer:  JL Ilonmuur, [x. Yorcon, @. Kpuk, M. Yunkunc, P. @panxmun, @. Caxrep,
C. Ilpy3unep.

Juarpammel: «Pacnpenenenue XMMHYECKHX 3JIEMEHTOB B HEXKMBOU mpupozae», «Pacnpenenenue
XUMHUYECKHUX 3JIEMEHTOB B )KUBOH IPUPOJEY.

Tabmuubl u cxemser: «Ilepruopndeckas Tabauna XUMUYECKHX 3JEeMEHTOB», «CTpOEHHE MOJIEKYIIbI
BO/b, «BemecTBa B coctaBe opraHusMoB», «CTpoeHne Mouekyibl Oenka», «CTpyKTypbl OenkoBOH



MOJIeKyNby, «CTpoeHue MOJeKyl yrieBoJoB», «CTpoeHue MoJjeKkya Junuaos», «HyxknenHosbie
KUCTIOTH, «CTpoeHue Mosekynsl AT®y.

Tema S. CTpoeHue u GyHKINH KJAETKH

Tunmel  KJIETOK: JyKapuoTHYeCcKass U InpokapuoTmueckas. CTpPyKTypHO-(YHKLHOHAIbHBIE
0o0pa3oBaHUs KJIETKH.

Crtpoenne npokapuoTHdeckod kietku. Kierounass crenka Oaktepuil u apxeil. OcoOeHHOCTH
CTpoeHusi reTepoTpodHON U aBTOTPO(HON NMPOKAPHOTUYECKUX KJIETOK. MeECTO M pOoJib MPOKAPHOT B
OuoneHo3ax.

Ctpoenne W (yHKIMOHUPOBAHHE 3yKapuUOTHUYeCKOW KieTku. llmasmarmdeckas wmeMmOpaHa
(mmazmanemma). CTpykTypa IutasMatudeckoli MemOpanbl. TpaHCIOPT BelIeCTB uepe3 IIa3MaTHYECKYIO
meMOpany: naccuBHbI (nuddys3us, obneryénnas nuddysus), akTUBHBIA (IEPBUYHBIA U BTOPUYHBIN
akTuBHBIA  TpaHcnopt). [lomynponunaemocts MeMOpaHbl. Pabora HaTpmii-kaameBOro Hacoca.
DHIOUUTO3: MUHOLMTO3, darormro3. Jk3ounuto3. Knerounas crerka. CTpykrypa u PyHKIIUH KIETOYHOH
CTEHKH pPacTeHHi, rpudoB.

Huromnasma. Ilutozoms. Lutockener. [IwxkeHue umroriaazmbl. OpraHougpl  KIETKU.
OnHomeMOpaHHBIE OpraHOWIbBl KIETKH: SHAommasmarudeckas cetb (JIIC), ammapar ['onbmxwy,
JU30COMBI, UX CTpoeHHe U (pyHKuMH. B3auMocBs3b OTHOMEMOpaHHBIX OpraHouaoB KieTku. CtpoeHue
TPaHyJISIPHOTO peTukyinyma. Mexanusm nanpaenenus 6enxoe ¢ IIIC. CuHTE3 pPacTBOPUMBIX OEIKOB.
CunTe3 kierouHelx MeMOpaH. ['nmagkwii  (arpaHyssipHBIA) SHAOIUIA3MATHYECKUH  PETHKYIYM.
Cexperopnas pyHkuus annapara [onpmku. Moougurayus 6enxkos 6 annapame 1'onvoxcu. Copmuposka
oenxos 6 annapame ['onvooicu. TpaHCIOPT BelIeCTB B KJIETKE. Bakyosum pacTUTENBHBIX KJIETOK.
Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU.  MHTOXOHIPHHM, IUIACTUABL.  [Ipoucxooicoenue
mumoxondpuii u niacmuo. Cumouoeenes (K.C. Mepeocrkosckuii, JI. Mapeynuc). Ctpoenne n QpyHKIUU
MUTOXOHAPUA W mactup. llepBuuHbIe, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI (POTOCHHTE3UPYIOIINX
3YKApHUOT. XJIOPOIJIACThI, XPOMOILIACTBI, JICHKOIIACTHI BBICIIUX PACTEHUI.

HememOpannbie opranounbl kietku CtpoeHne u PyHKUUH HEMEMOpPAHHBIX OPTaHOHMIOB KJIETKH.
Pubocomsl.  Ilpomesicymounvie  unamenmor. MukpounameHTsl. Axkmunosvie Mukpopuiamennoi.
MpleuHble KIETKU. AKMUHOBbIe KOMROHEeHNbl HemMbiuleyHvix Kiemok. Mukpotpybouku. Kietounsrii
nentp. CTpoeHWe M IBWKEHHE JKTYTUKOB W pecHHYeK. MukporpyOoukm nurtoriazmel. L{eHTpHOID.
Dbenku, accoyuuposannsie ¢ mukpoguiamenmamu u muxpompyboukamu. Momopusie denxu.

Anpo. Obonouka siapa, XPOMATHH, KapUOTUIa3Ma, SAPBIIIKY, UX CTpOeHHe U (PYHKUUHU. SAnepHbIit
OenkoBbIll MaTpuKC. [IpOCTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B UHTEp(A3HOM siape. Jyxpomamun u
eemepoxpomamun. benku xpomatuHa — TUCTOHBL /J[unamuxa soepnoi 06onrouku 6 mumo3se. oepuuviii
mpancnopm.

Knerounsle BkimroueHusi. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKApUOT (PaCTUTENbHOMN,
JKUBOTHOM, TPHOHOM).

Hemonctpauuu: [loprpetsl: K.C. Mepesxxkosckuii, JI. Maprynuc.

Cxembl: «CTpoeHHE 3YKapUOTHYECKOM KieTkm», «CTpoeHue >KUBOTHOH KieTkum», «CTpoeHwue
pacTUTeNbHON KieTKW», KCTpoeHHne MUTOXOHIApUW, «Aapoy, «CTpoeHne nNpoKkapuoTHYECKONH KIETKN .

OOGopynoBaHHe: CBETOBOH MHUKPOCKON, MHKPONpENapaTrbl PaCTHTEIBHBIX, JKUBOTHBIX KIJETOK,
MUKpOIpenapaTel OaKTepHaATbHBIX KJIETOK.

lIpaxmuueckoe 3ausmue «H3yuenue cmpoenus Kiemok pasiuiynslx OPeaHu3MO8).

Tema 6. O0meH BelecTB H NMpeBpaLeHHe JHEPTrUH B KJIeTKe.

AccuMUISIIAS. M TUCCUMMJISILMS — JBE CTOPOHBI Merabosm3ma. Tumbl oOMeHa BEINeCTB:
aBTOTPOHBIH M reTepoTpodHBIA. YuacTHe KHCIOpoga B OOMEHHBIX Mpoleccax. JHEPreTHUECcKOoe
obecnieuenne kierku: mnpespammeHne AT B oOMeHHbIX mpomeccax. PEpMEHTATHUBHBIA XapakTep
peakiuii ki1eToyHoro metrabonmusma. DepMeHThl, UX CTPOEHHE, CBOWCTBA W MEXAaHU3M JECUCTBHSI.
KodepmenTter. Otanunsi GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benkm-aktuBaTopel u Oeku-
UHTUOUTOPBL. 3aBUCUMOCTD CKOPOCTH (DEPMEHTATHUBHBIX PEAKIUI OT Pa3IMIHbIX (PaKTOPOB.

[TepBUUHBIN CHHTE3 OPTAaHUYECKHUX BELIECTB B KieTKe. POTOCHHTE3. AHOKCUEHHDII U OKCUCEeHHbIT
gomocunmes y baxmepuii. Ceemocodoupaioujue nueMenmst U NUSMEHmMsl peakyuonno2o yeumpa. Ponib



XJIOPOIIACTOB B mpouecce porocunreza. CeeroBast u TemHoBas paspl. Qomoosixanue, Cs., Co u CAM-
muner pomocunmesa. IlponykTuBHOCTE (QoTOCHMHTE3a. BnusiHMe pasnudHbIX (PaKTOPOB HAa CKOPOCTH
¢dorocunTesa. 3HaueHue GOTOCHHTE3A.

Xemocunte3. Pa3nooOpasne OpraHn3MOB-XEMOCHHTETHKOB: HHUTPUPUIUPYIOMUE OakTepuHu,
xKene300akTepun, cepobdakTepun, BOXOPOIHbIe OakTepun. 3HAaU€HNE XEMOCHHTE3a.

AnHaspoOHble opraHm3mbl. Bumel Opoxenus. IlpoaykTel OpoXkeHHsT M WX HCIOJIB30BaHHUE
4eJ0BEeKOM. AHa3pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJIOTHH U BO3OYIUTENHN OOJIe3HEN.

AspoOHbIE OpraHU3MBL. JTaIbl 3HEpreTuyeckoro oomena. IlogrotroBurenbHblil sTan. I ukomns —
OeCKUCIOPOHOE PACIIEIIEHHE TIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIM KIETOYHOE JAbIxaHWe. POJb MUTOXOHAPUII B mpoLeccax
Oouonornyeckoro okucienus. Lluknndeckue peakuun. OxuciaurenpHoe (ochopunupoBanue. Inepus
membpannozo  epaouenma  npomonos. Cummes ATD: padoma npomounoii  ATO-cunmasut.
[IpenmymecrBa a’pobHoro mytd oOMeHa BemecTB Imepen  aHad’poOHbIM.  DPPEeKTHBHOCTH
SHEPreTUYeCKOro oOMeHa.

JemoHCTpauuu: Iloptpertsr: Jx. Ipuctimy, K A. Tumupsizes, C. H. Bunorpaackuti,
B. A. Durenvrapar, I1. Mutuenn, I'.A. 3aBap3us.

Cxemsbl: «@oTocuHTe3y, «DHEepreTuueckuii oomeny, «buocunres 6enka», «Ctpoerne pepMeHTay,
«XeMOCHHTE3Y.

Tema 7. Hacneacrsennasi uHgopmanusi u peajusanus eé B Kjierke (9 u).

Peakunu MaTpu4HOTO CHHTE3a. [I[pUHINIT KOMIUIEMEHTAPHOCTH B PEAKLIUSIX MATPUYHOTO CHHTE3A.
Peammzaumss HacnencTBeHHOH wuH(pOpManmu. ['eHeTHYeCKMi KOX, €ro CBOWCTBA. TpaHCKpHIIIUS —
Matpuunelii cuHTe3 PHK. lIpuHuumnel TpaHCKpUNLUHK: KOMIUIEMEHTAPHOCTb, AHTHNAPAJIENBHOCTD,
acuMMmeTpuaHOCTh. Cospesanue mampuunwvix PHK 6 sykapuomuueckoii kiemre. Hexooupyiowue PHK.

Tpancnsimust u eé ostambl. Yuactue TpaHcmoptHbix PHK B Ouocuntese Oenka. YcioBus
ouocunresa 6enka. Kognposanue amuHokucnot. Ponb pubocom B GnocunTese Oeka.

Coepemennvie npeocmaenenus o cmpoenuu 2enog. OpraHuzalusi T€éHOMa y TNPOKApUOT U
SyKapuoT. Perymsuus akTHBHOCTH Te€HOB y mpokapuor. I'mmoresa omepona (®. XKakod, . Mano).
Monexynapusie mexanusmer dKchpeccun 2eHog y sykapuom. Pone xpomamuna 6 pezynsyuu padomvl
2enos. Perynsiimst 0OOMEHHBIX MTPOLIECCOB B KieTke. KieTouHsll romeocTas.

Bupycer — HeknerouHble POPMBI )KU3HU U 0OMHraTHbIe mapa3uTbl. CTPOSHUE MPOCTHIX U CIOKHBIX
BUPYCOB, pPETpPOBUPYCOB, Oaktepuodaros. Kusmennwviii yuxn J[HK-cooepowcawux eupycos, PHK-
cooeparcawyux supycos, bakmepuoghazos. Qopamuas mpancKpunyus, peeepmasa, UHmezpasd.

BupycHeie 3aboneBanust 4yenoBeka, uBOTHBIX, pacteHuii. CITHMJ], COVID-19, couuanbHbele u
MEIUIUHCKHUE TPOOIEMBI.

Dbuounpopmamuxa: unmeepayus u anaiuz Oonvuiux maccueos («bigdatar») cmpykmypusix
ouonoeuveckux oaunvix. Hanomexnonoeuu 6 6uonoeuu u meouyune. Ipoepammupyemvie ¢hynxyuu
oenkos. Cnocobvl 00CMABKU J1eKapCme.

Hemonctpauuu: [oprpersr: H K. Koabsuos, J[.U. UBaHOBCKMIA.

Cxewmpbr: «buocunres 6enka», «['eHernueckuii koa», «Bupycoby, «bakrepuodarmy.

Tema 8. ZKu3HeHHbIH UMK KJIETKH

Knerounslii uuky, ero nepuoas! u perymsiuus. MaTtepdaza u Muro3. OcoOEHHOCTH MPOLECCOB,
npoTekarmux B uHTepdase. Ilogroroska kinerku k aeneHuro. [IpecuareTnueckuii (MIOCTMHTOTUYECKUH ),
CHHTETHUYECKUH M MOCTCUHTETUYECKUH (TPEMUTOTHUECKUH ) TeproaAbl HHTEP(Pa3bL.

Martpuunsiii cunres JHK — pernmukanus. [Ipuanuner permkanuu JIHK: xomnnemeHTapHOCTS,
MOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTUNApauieabHOCTh. Mexanusm perumkauun JIHK. Xpomocomsr.
Crpoenne xpomocoMm. Tenomepbl © TejgoMepasa. XPOMOCOMHBIA HAOOp KIETKH — KapHOTHIL
JIMTUIONAHBIN U rarutonaHbIH HabOpbl XpoMocoM. I'oMoiorndHbie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Henenne knetkn — MuTo3. CTanauu MHTO3a Y MPOMCXOMALINE B HHUX NMPOLIECCHI. THIBI MHTO3A.
Kapuoxkuzes u nuTokuHes3. buonorndeckoe 3HaYeHue MUTO34.

Perynsauus MUTOTHYECKOTO IMKJIA KieTKHU. [IporpaMmMupyemast kiieTodHasi TuOesb — aronTos.
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KnerouHoe sapo, XpomMocoMmbl, (YHKIMOHANbHAs TIeHOMHUKA. Mexanuzmvl nponughepayuu,
oughghepenyuposxu, cmapenus u eubenu kiemox. «l{ugpposas xremxa» — ououngopmamuueckue mMooenu
DYHKYUOHUPOBANUSL KNEMKU.

Cxewmbl: «Ku3HeHHBIN HUKI KIETKIWY, «Muto3y, «Ctpoerue xpomocom», «Permukarus JITHK».

Tema 9. CTtpoeHue u GyHKIUH OPraHU3MOB

buonornueckoe pasHooOpaszue opranu3MoB. OIHOKIETOUHBIE, KOJOHHATIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBIL.

OCoOeHHOCTH CTPOSHHS M JKU3HENEeSITeIbHOCTH ONHOKJIETOYHBIX OpraHusMoB. bakrtepun, apxew,
OJTHOKJIETOYHBIE IPUOBI, OAHOKJIETOUHBIE BOJOPOCIH, APyrue NpoTHCThL. KoJIoOHNa bHbIE OPraHu3MBL

B3anmocCBs3p 4YacTeli MHOTOKJIETOYHOIO OpraHu3ma. TkaHW, OpraHbl M CHUCTEMBI OpPTraHOB.
Opranusm kak enuHoe 1enoe. 'omeocras.

Txkanu pactennil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHAs, MOKPOBHAS, MPOBOMSLIA,
OCHOBHasl, MexaHuueckas. OcoOeHHOCTH CTpoeHus, (YHKIMHA U PACIOJOKEHUS TKaHEH B OpraHax
pacTeHuil.

TkaHM >KUBOTHBIX W 4eJNOBEKA. TUMNBI XKUBOTHBIX TKAHEW: SIUTENHANIbHAS, COEAUHUTENbHAs,
MbIleuHasi, HepBHas. OCOOEHHOCTH CTpoeHMs, (PYHKIMIA 1 pacOIOKEHUsI TKAHEH B OpraHax *KUBOTHBIX
1 YeJIOBEKa.

Opranbl. BereraTuBHble M TreHepaTHUBHbIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbl OPIraHOB
JKUBOTHBIX U 4eJI0BeKa. PYHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CkeneTbl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. Hapy)kHblil U BHyTpeHHUN ckeneT. CTpoeHe U TUIIbl COEUHEHMSI KOCTEH.

JIBI>keHHe OpraHu3MoB. [IBIDKEHHE OJHOKJIETOUHBIX OPTaHU3MOB. aMEOOWAHOE, JKI'YTHKOBOE,
pecHu4HOe. /[BM>K€HHE MHOTIOKJIETOYHBIX PACTEHUH: TPONU3MBI U HACTUU. J[BH>K€HHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKA: MbllleuHast cuctema. Peduiexc. CxeneTHple MBbIIIBI U UX paboTa.

Iluranne opranusmos. Ilormomenue BOABI, YIVIEKUCIONO ra3a M MHUHEPAIbHBIX BEIIECTB
pactenusiMu. IlutaHue XUBOTHBIX. BHYTpUNONOCTHOE M BHYTPUKJIETOYHOE nuiieBapeHue. lluranue
MO3BOHOYHBIX  KUBOTHbIX. OThenbl MuUIIEBapUTENbHOrO Tpakra. IluimeBapurenbHble >KEJe3bL
IInmesapurenbHas cucTemMa 4eyoBeKa.

Heixanne opranusmoB. Jlpixanue pactenwit. Jlpixanue >xuBOTHBIX. Juddysms rasoe uyepes
NMOBEPXHOCTh KiieTku. KokHoe nbixanue. JlprxarenbHasi mOBepXHOCTh. YKaOepHOe U JIErOYHOE JbIXaHHUeE.
JlpIxaHue T[O3BOHOYHBIX JKUBOTHBIX M YEJIOBEKa. OJBOJIOLMOHHOE VYCIOXHEHHE CTPOEHHs JETKUX
MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTeNbHasi CUCTEMa 4esoBeka. MexaHW3M BEHTWIALUM JErKUX y NTULl U
MIIEKOMTUTAOLNX. Perymsiims npixanusi. J{prxarenbHble 0ObEMBL

Tpancnopt BewecTs y OpraHu3MoB. TpaHCHIOPTHBIE CUCTEMBI pacTeHH. TpaHCHOPT BElECTB Y
>KUBOTHBIX. KpoBeHOCHass cucrema u e€ opranbl. KpoBeHOCHasi cucreMa NMO3BOHOYHBIX >KUBOTHBIX H
yenoBeka. Cepame, KpPOBEHOCHbIE cocynbl M KpoBb. Kpyrm kpoBooOpammeHus. DBOIIOLHMOHHBIC
YCIOKHEHHUs] CTPOCHMsT KPOBEHOCHOH CHUCTeMBbl IIO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perymsnus.

Brinenenue y opranusmos. Breinenenue y pacrenuii. Beinenenue y s;kuBoTHbIX. COKpaTUTENbHbIE
Bakyosu. OpraHel BeieeHUs. QuiabTpamys, CeKpeuns 1 00paTHOE BCACHIBAHHE KaK MEXaHU3MbI pabOTHI
opraHoB BbiaesieHus. CBs3b NOJIOCTU TeNla C KPOBEHOCHOH U BBIIEIUTENbHON cuctemMamu. Beinenenue y
MO3BOHOYHBIX KHBOTHBIX U 4enioBeka. [loukn. Ctpoenue u ¢pyHkunonuposanue HeppoHa. OOpasoBanue
MOYH Y YEJIOBEKa.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuil W LIUCTHI
npocTedinux. 3aluTa y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. Cpeactsa macCUBHON M XMMHUYECKOH
3amuThl. PUTOHIUABL

3aluTa y MHOTOKJIETOUHBIX >XMBOTHBIX. [IOKpOBBI M MX MpOM3BOAHBIE. 3alllUTa OpPraHu3Ma OT
6onesneir. UMMyHHast cucrema yenoBeka. KIeTOWHBIH U TyMOpasbHBIH MMMYHUTET. BpOknéHHBIA U
npuoOpeTéHHbI  crienupuUecKnii MMMYHUTET. Teopusi KJIOHAJIbHO-CEJIEKTHBHOTO HMMYHHTETA
(IT. Opmux, ®.M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpPraHU3MOB. POJib BPOKAEHHOTO
UMMYHHUTETa B PA3BUTHHU CUCTEMHBIX 3a00JI€BaHUI.



Pa3zgpaxxumoCTh U perynsanus y OpraHu3MoB. Pa3gpakMMoCTh y OJHOKJIETOUHBIX OPraHU3MOB.
Takcucel. Pa3npaxuMOCTb U peryssinus y pacTeHuil. POCTOBBIE BEIECTBA U UX 3HAYCHUE.

HepeHast cuctema u peduiekTopHast peryysinusi y KMBOTHBIX. HepBHass cucrema u €€ OTHENbI.
DBOJIIOLIMOHHOE YCJIOKHEHHUE CTPOEHHUs] HEPBHOI CHCTEeMbl Yy XKUBOTHBIX. OTHenbl NOJIOBHOTO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedrexkropHas nyra. be3ycnoBHbIie U yCIOBHBIE pedIIeKChI.

I'ymopanbHas perynasuus U 3HIOKPUHHAs CUCTEMA >KUBOTHBIX U 4YesnoBeka. JKenessl SHIOKPpUHHON
CUCTEeMbl M HMX TOPMOHBI. JleiicTBUe TOpMOHOB. B3auMOCBSI3b HEPBHOW U SHAOKPHUHHON CHUCTEM.
lNunoranamo-runogusapHas CHCTeMa.

Hemonctpauuu: Ioprper: U.11. I1aBnos.

Cxempl:  «OpnHOKJIETOUYHBIE BOJOpOCHW», «MHOrokjaeTouHsle Bogopocian», «bakrepumny,
«IIpocreiimne», «OpraHbl LBETKOBBIX pacTeHUi», «CHUCTeMBbl OPraHOB IO3BOHOYHBIX JKMBOTHBIXY,
«BHyTpeHHee cTpoeHne HaceKkoMbIx», « TkaHu pacteHuit», «KopraeBble cuctemb, «CTpoeHue cTedmsy,
«CTpoeHue nMCTOBOIN muacTUHKWY», «TkaHM >KUBOTHBIX», «Ckener uenoseka», «lluimesapurenbHas
cucrema», «KposeHocHas cucrema», «/lpixarenpHas cucrema», «HepsHas cucrema», «Koxay,
«MblmeuHas cucreMa», «BblaenuTenbHas cucteMay, « DHIOKpUHHAs cucTeMay, «CTpOeHHEe MBILILbD),
«MmmynuTer», «KumeunonojoctHelie», «Cxema mnOUTaHMUs pacTeHui», «KpoBeHOCHbIE CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuaHapun», «BHyTpeHHee cTpoeHUe
noxnaeBoro uepssi», «HepBHas cucrema priO», «HepBHas cucrema ssarymkmn», «HepBHas cucrema
npecMbikaroluxcs», «HepBHas cucrema ntuny, «HepBHas cuctema miexkonurarouux», «HepsHas
cucTeMa ueloBekay, «Pediexcy.

Tema 10. PasMHOKeHHe U pa3BHTHE OPraHH3MOB

@DopMbl Pa3MHOXKEHHUS] OPraHM3MOB. Oecrojioe (BKIJIIOYAash BEreTaTUBHOE) W MOJIOBOE. Bumbl
6ecroJioro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYJISLIUS, (PparMEeHTALHs, KIOHUPOBAHHE.

ITonosoe pasmHokeHue. Ilonosele kineTku, unu ramersl. Meiio3. Craguu meiioza. IloBenenue
XpoMocoM B Merose. Kpoccurrosep. buonorudeckuii CMbICI Meii03a U NOJIOBOro mpouecca. Menos u ero
MECTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpensaponsiimeBoe passutue. I'ameroreHes y >kuBOTHBIX. llonoBbie »xene3pr. OOpasoBaHue u
pa3BUTHE NOJIOBBIX KieToK. CriepMaTorenes u oorenes. CTpoeHHe MOJIOBBIX KJIETOK.

OmonmoTBOopeHne W SMOpPHOHAJBHOE pa3BUTHE KUBOTHBIX. (CrmocoOBl  OMJIOAOTBOPEHHUS:
Hapy>kKHOe€, BHyTpeHHee. [lapTeHorenes.

WUnnuBunyaspHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJOrHs — Hayka O pPa3BUTHH
opranusMoB. Mopghozenes — oona uz enaenvix npoodnem smopuono2uu. Konyenyus mopghozenog u mooenu
mopgpoceneza. Ctanuu sMOpHUOreHe3a JKUBOTHBIX (Ha mpumepe Jisryiukn). poonenue. Tumnel apoOneHus.
Jemepmunuposannoe u neoepmunuposannoe Oopoonenue. bnacmyna, munsr oaacmyn. OcoOEHHOCTH
apoOJIeHNUsT MIIEKONUTAIOINX. 3apOJBIIIEBbIE JIUCTKH (racTpyisiuus). 3akjiazka OpraHOB M TKaHEW H3
3apOJBILIIEBBIX JINCTKOB. B3anMHOE BIMSHHE YacTell pPa3BUBAIOLIETOCS 3aponblma (IMOpHOHANbHAsS
UHAYKOHs). 3aKJafka IUJIaHa CTPOSHMs JKUBOTHOTO KaK pe3yJbTaT HEPAPXUUECKUX B3aMMOACHCTBHIA
reHoB. BiusiHue Ha SMOpHOHANIBHOE Pa3BUTHE PA3NUYHBIX (PAKTOPOB OKPYIKAFOIIEH CPEabl.

Poct u pasBurue xkuBoTHBIX. IlocTomOpuoHanbHBI Tepuon. IlpsiMoe m HempsiMoe pas3BHUTHE.
PazButne ¢ meramopdo3om y GECrO3BOHOUYHBIX M TO3BOHOYHBIX JKUBOTHBIX. bHojornueckoe 3HaueHne
MPSIMOTO M HENPsIMOTO Pa3BUTHUsL, UX paclpocTpaHeHue B mpupoze. Tumbl pocta KUBOTHBIX. PaKTOPbI
PeryJsiiu pOCTa KUBOTHBIX M uenoBeka. CTamuu MoCTIMOPHOHANBHOTO PAa3BUTHS Y JKUBOTHBIX H
yenoseka. [lepronbl oHTOreHe3a uenoBeka. CTapeHne U CMepTh Kak OMOJIOTHYeCKHe TPOLECCHI.

PasmuOXeHHe u pa3ButHe pacTeHuid. ['ameroput m crmopodur. MeiHo3 B JKU3HEHHOM LHKJIE
pacrenuii. Obpa3oBaHue crop B mpouecce Mmeiio3a. [amerorenes y pacrenuii. OmionoTBOpeHHE U
pPa3BUTHE PACTHTEIBHBIX OPraHU3MOB. [[BOWHOE OIUIOAOTBOPEHHE V LIBETKOBBIX pacTeHnil. OOpasoBaHue
U Pa3BUTHE CEMEHU.

MexaHU3MBI peryJsiiuy OHTOTE€HEe3a Y PACTEHHUH U JKUBOTHBIX.

JemoHCcTpauuu:

IToptpersr: C.I'. HaBaiun, X. IllnemaH.

Cxembr: «BereratuBHoe pasMHOKeHHE», «Tumbel Oecroyioro pa3sMHOXeHUs», «Pa3MHOkeHUe
XJaMUJIOMOHaAb», «Pa3MHOkeHUEe 3BriieHb, «PazMHOXkeHue ruape, «Menos3», «XpOMOCOMBLY,



«I"ameTorenes», «CtpoeHue sAHLEKIETKH U criepMaTo30uaa», «KOCHOBHbIE CTaluK OHTOreHe3a», «IIpsmoe
U HempsiMoe pasBuTHe», «PaszButme Maiickoro »xykay», «Passutue capaHum», «Pa3BuTHE IATYLIKWY,
«/lBOliHOE OMIONOTBOPEHHE Y L[BETKOBBIX pacTeHMil», «CTpoeHHe CeMsiH OJHOJOJBHBIX U ABYIOJbHBIX
pactenuin», «KHU3HEHHBIA LUK MOPCKON KamycTbDy, <«OKW3HEHHBIM LMK MXa», «KH3HEHHBIA LUK
ManopoOTHUKAY, « KU3HEHHBIN LUK COCHBD).

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hcrtopusi cTaHOBJNIEHUS M pa3BUTHs IeHeTUKH Kak Hayku. PaGotel I'. Menpens, I'. ne ®@pusa,
T. Moprana. Ponp oredecTBeHHBIX Y4éHBIX B pa3Butuu reHetuku. Paboter H.K. Kosbrosa,
H.U. Baswiosa, A.H. benoszepckoro, I'.Jl. Kapneuenko, IO A. @ununuenko, H.B. Tumodeena-
Pecosckoro.

OcHOBHbBIE T€HETHYECKHE MOHATHS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuleJIbHblE T'EHB,
aJbTEePHATUBHbIE IPU3HAKHU, JOMUHAHTHBINA U PELIECCUBHBIN MPU3HAK, TOMO3UIOTa, F€TEPO3UTrOTa, YUCTAsI
auHMA, TUOpUAbL, reHoTun, ¢eHoTurn. (OCHOBHBIE METOIbl TEHETHKH. T'MOPUIOJOrHYECKHIH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKU.

JemoHCTpauuu:

ITopTpertsr: I'. Mennens, I'. ne ®pus, T. Mopras, H.K. Konpuos, H.HN. Basunos,
A H. Benozepckuii, I'. . Kapnieuenko, 0. A. @umunuenko, H. B. Tumodees-Pecosckmii.

Cxembl: «MeToabl reHeTUKIY, «CXeMBbl CKPEIIUBAHUS .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. Ilepeblii 3akoH MeHnmenass — 3aKOH eauHOOOpaswsi THOPUIOB
nepBoro mnokojeHusa. llpaBuno nomuHupoBaHusi. BTopoll 3akoH MeHaens — 3aKOH pacLIeIUICHUs
npu3HakoB. LluTosornuyeckne 0OCHOBbI MOHOTHOPHUAHOTO CKpeIuBaHus. | MmoTe3a 4MCTOTH ramMer.

AHanusupyromee ckpemupanue. [IpoMexyTouHbIll XapakTep HacienoBaHusi. PacmerieHue
MIPU3HAKOB IPU HEMOJHOM JOMUHUPOBAHUU.

HuruOpunHoe ckperruBanue. Tpetwit 3akoH MeHAenss — 3aKOH HE3aBUCHMOIO HACJIeNOBAHUS
npu3HAKOB. LluToNOrnuecKkne OCHOBBI AUTHOPUIHOTO CKPEIUBAHMSL.

CuernnenHoe HacnenoBanne npusHakoB. Paboter T. Moprana. CremnjieHHOE HaclleA0BaHKE T€HOB,
HapylLIEeHUEe CLEIJIEHUsI MKy FreHaMU. XpOMOCOMHAasi TEOPHsl HACIEeICTBEHHOCTH.

I'eneruka mnona. XpOMOCOMHBIM MeXaHHW3M ONpefeNeHus IMoJia. AyTOCOMBI U IOJIOBbIE
XpoMocoMBbl. ['oMorameTHblli U reTeporameTHbiil noJ. ['eHeTndeckas CTPyKTypa MOJIOBBIX XPOMOCOM.
Hacnenosanue Npu3HAKOB, CLUEIJICHHBIX C ITOJIOM.

I'enotun kak wnenoctHas cucrema. IlnefioTponuss — MHOXKECTBEHHOE [EHCTBHE TI€HA.
MHOKXeCTBeHHBIN aean3M. B3anmoneicTBue HealIeNbHBIX TeHOB. KOMIUIEeMEHTapHOCTh. JIHUCTA3.
[Monumepus.

I'eneTndecknii KOHTPOJIb PA3BUTHUS PACTEHHI, )KUBOTHBIX U YEJIOBEKA, a TAKXKE (PU3HOIOTHIEeCKUX
NPOIIECCOB, TOBEICHUS M KOTHUTHUBHBIX (yHKumMA. ['eHeTHueckne MexaHH3Mbl CHUMOHMOreHe3a,
MEXaHU3MBbI B3aUMOICHCTBUS «XO3SIMH — MapasuT» M «XO03IMH — MHUKPOOHOM». I €HeTHuecKue acreKThl
KOHTPOJISl © U3MEHEHHsI HACJIEACTBEHHON HH(POPMAIINH B TOKOJICHUAX KJIETOK U OPraHH3MOB.

JeMoHCTpauuu:

IToptperer: I'. Mennens, T. Mopras.

Cxembl: «IlepBblil u BTOpO#l 3akoHbl Menaens», «Tperuit 3axkoH Mennens», «AHanuzupymoiuee
ckpeunBanuey, «HenonHoe nomuHuposanney, « CLerieHHOe HACIeIOBaHNE IPU3HAKOB Y APO30(UIIBDY,
«l'enernka moma», «Kapuotun uenosekay, «Kapuotun paposzodpmnb», «Kapuotum nrumsy,
«MHOXeCTBeHHbIN alljiennu3M», «B3anMonencTerue reHOBY.

llpakmuueckoe  3ausmue  «H3yuenue  pe3yremamos  MOHOLUOPUOHO20 — CKPEUJUBAHUS Y
Opo3oguvl ».

Ipaxmuuecroe 3ausimue « H3yuenue pe3ynrsmamos OueubpuoH020 CKpeuusaniisi y 0po30Qpunsey.
Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

BsanmoneiicTBue reHotuna u cpensl npu Gopmuposanuu penoruna. U3MEeHIMBOCTh MPU3HAKOB.
KauecTBeHHblE M  KOJNMYECTBEHHbIE MPU3HAKU. BHAbI HU3MEHUMBOCTH: HEHAC/IEJACTBEHHass W
HACJIECTBEHHAs.
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Mopaudukanmonsass W3MEHUYUBOCTh. Ponb cpeapl B (GOpMHUPOBAHUHM  MOIU(PUKALIMOHHON
m3MeHunBocTd. Hopma peakumu npusHaka. BapuanuoHHBI psg W BapUallMOHHAs KpuBas
(B. Horanncen). CeoticTBa MOIU(PUKATUOHHONH U3MEHYHBOCTH.

lenoTunuueckass  w3MeHYMBOCTb.  CBOICTBA  TIE€HOTUNMHYECKOM  HM3MEHUMBOCTU.  Buabl
TeHOTUITUYECKON U3MEHYUBOCTU, KOMOMHATHBHASI, MyTAllMOHHASI.

KomOuHaTiBHAsT W3MEHYMBOCTh. MeHO3 U TOJNIOBOW TPOIECC — OCHOBA KOMOWHATHBHOMN
U3MEHYUBOCTU. POJb KOMOMHATHMBHONW HW3MEHUMBOCTH B CO3JAHHM T'€HETHUYECKOro pa3sHooOpasws B
npenesax OJHOIO BUJA.

MyTanmoHHass U3MEHUYUBOCTb. BUIbI MyTaLuii: T€HHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHBIC
U UHAyLUWPOBAHHbIE MyTaluu. AnepHble W LUTOIIa3MaTudeckue myrauuu. COMaTUYECKHE U TOJIOBBIE
mytaruu. [IpUuuuHBI BO3HUKHOBEHUs MyTauwil. MyTareHbl W WX BIUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOIO TMpoLecca. 3aKOH TOMOJIOTHYECKMX PsIOB B  HAacJeICTBEHHOU
u3meHunBocty (H. Y. Basuios). BHesinepHas H3MEHUNBOCTD M HACIEACTBEHHOCTb.

OnuceHemuka U SNULEHOMUKA, PONb  dNUSEHEMUYECKUX (DaKmopos 6 HACIe008aAHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUSMOS.

JemoHCTpauuu:

IToptpeter: I'. ne @pus, B. Horanncen, H.HW. Basunos.

Cxembr: «Buabpl usMeHYHBOCTHY», «MoAu(pUKAMOHHAS W3MEHUYHUBOCTBHY, «KOMOWMHATUBHAS
U3MEHUYUBOCTB», «Metio3», «OmnonorBopenue», «l eHeTudeckue 3a0oyieBaHUs HeIOBeKa», «Bumbl
MyTaLum.

ObGopynoBaHue: XUBbIE U repOapHBIE SK3EMILISIPbl KOMHATHBIX PACTeHUH, pUCYHKH ((oTorpadun)
JKUBOTHBIX C Pa3IMYHBIMHU BUAAMHU U3MEHUYHNBOCTH.

Tema 14. I'eHeTuKa 4yesi0BeKa

Kapuotun uenosexa. MexnyHapoaHas Hmporpamma HCCJIEIOBaHMs N€HOMa 4esoBeka. Meroabl
U3yUYCHHs] TEHETHUKH YEJIOBEKA: IeHEeaJOrHueCcKul, OJM3HELOBBIN, LUTOrCHETHUECKUH, MOMYJISLIUOHHO-
CTaTHUCTUYECKUH, MOJEKyJIsipHO-reHeTndeckuil. CoBpeMEeHHOE OmpesiesieHHe MeHOTHUIA: [TOJHOT€HOMHOE
CEKBCHUPOBAHUE, TE€HOTUIMpPOBaHHE, B TOM uucie ¢ nomowbro [IIIP-ananuza. HacnenctseHHbie
3a0osieBaHusl 4ejoBeKka. | 'eHHble M XPOMOCOMHBIC OOJIe3HU HejoBeka. BoJie3HM C HacaenCTBEHHOM
MPEIpPacloOKEHHOCTbIO. 3HAu€HHE MEIULIMHCKON TeHEeTUKM B INPEJOTBpPAlleHUH U  JIEUeHUU
TeHETHYECKUX 3a00JIeBaHUH UenoBeKa. MeanKO-reHeTHUECKOe KOHCYIbTUpPOBaHHe. CTBOJIOBBIE KIIETKH.
[ToHsITHE «TEHETUYECKOTO TIpy3a». ITUYECKUE AaCIEKThl HCCIIENOBAHHA B OONACTH PEOAKTHPOBAHUS
F€HOMa U CTBOJIOBBIX KJIETOK.

Ienernueckne (akTOpbl TOBBIIEHHONH YYyBCTBUTEIBHOCTH 4YeJOBEKA K (PU3UYECKOMY U
XUMHYECKOMY 3arpsi3HEHHMIO OKpYyKarollell cpenpl. I'eHeTndeckas mpenpacrnoyioKEHHOCTh 4eJIOBeKa K
MATOJIOTUSIM.

JemoHcTpauuu:

Cxewmsbl: «Kapuotun uenoBeka», «MeTompl W3y4eHHUs] T€HETUKH 4YesnoBekay, «[eHernueckue
3a00JI€BaHUS YEIOBEKAY.

Tema 15. Cenexuusi opranusmMoB

JlomecTukalus U celeKuMsl. 3apokaeHue celekuuu u nomectukanuu. Yuenue H.M. Basunosa o
LleHTpax MpOUCXOXKAECHUS U MHOrooOpasusi KyJbTYPHBbIX pacTeHud. Pojb cenekuun B CO3MaHUN COPTOB
pacTeHui ¥ nopof xKuBOTHbIX. COpT, MOpoAa, WTaMM. 3aKOH TOMOJIOTHYECKHX PsIIOB B HACIEICTBEHHOMN
usmenunBocTr H V. BaBujioBa, ero 3HaueHue Jisl CENeKIIMOHHON paboThI.

Mertonp! cenekOHHOH padoTsl. McKyccTBeHHBIH OTOOP: MacCOBBIA U MHANBUIYAIbHBIH. JTaIlbI
KOMOMHAIIMOHHON cenekuuu. Mcneitanne mnpomsBoguteneil mo mnoroMctBy. OTOOp MmO reHOTuny c
MIOMOIIBIO OLIEHKU (PEHOTHIA MOTOMCTBA M OTOOP IO '€HOTHUIY ¢ oMokl aHanmnsa JIHK.

HckycCTBEHHBIN MyTareHe3 Kak METON CEJIeKIIMOHHOUN padoThl. PaanaliMOHHBIA U XUMUYECKHIA
MyTareHe3 Kak WCTOYHUK MyTalMid y KyJbTypHBIX (OpPM OpraHm3MoB. MCHojip30BaHHE T€HOMHOTO
penakThupoBaHust W MeTonoB pexkoMmOumHaHTHRIX JIHK nnst monmydenms HMCXOOHOTO Marepuaia ulst
CEJIeKLIUH.

[Monyuenne nonuruionoB. BHyTpuBHAOBas ruOpuan3anns. BIm3KopoaCTBEHHOE CKpPELIMBAaHUE,
win uHOpuamHr. HeponcTBeHHOe CcKpeluBaHue, WM ayTOpUauHT. [erepo3nc M ero NpHYHHBL
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Ucnonb3zoBanmne rereposuca B cenekumu. OtnanéHHas rubpunusanus. Ilpeomonenue Oecruiomust
MEKBHIOBBIX THOPUIOB. JIOCTHIKEHHUS CENEKLINH PACTEHHUI U JKUBOTHBIX. « 3€1EHASA PEGOTIOYUSLY.

CoxpaHeHne U M3yueHHE I'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUI U UX OUKUX poAuuein
IUIS CO3/IaHUSI HOBBIX COPTOB M TMOPHIOB CENbCKOXO3SHCTBEHHBIX KYJIBTYD. M3yuenue, coxpanenue u
YHpasieHue 2eHemui4eCKUMU pecypeamit CeNbCKOXO3AUCMEEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 6 UYelsx
VAYYMEHUs CYWecmeyiomux i Co30aHUsl HOBbIX NOPOO, TUHUN U KPOCCO8, 8 MOM YUCHe C NPUMEHEHUEM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCACO06AHUT, NEPEO0BbIX UOeTl U NePCNEKMUBHBIX MEXHONIOU.

JemoHcTpauuu:

IToptpersr: HU. Basunos, U.B. Muuypun, I'. /1. Kapneuenko, ILII. Jlykbsnenko, b.JI. Acraypos,
H. bopaoyr, /I.K. benses.

Cxembl: «LIeHTpBI TNPOUCXOXKIOEHHUST W MHOrooOpasusi KyJbTYPHBIX pacTeHHI», «3aKOH
TFOMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOW M3MEHUYUBOCTH», «MeTonapl cenekuun», «OtaanéHHas
ruOpuan3anysy, «MyTtareHes».

Tema 16. BuoTexHo/10rusi U CHHTeTHYecKasi 0HoJI0rus

OObexTrl, HCMONB3yeMble B OHOTEXHOJOIMHM, — KJIETOYHbIE M TKAaHEBBIE KYJIBTYpH,
MUKPOOPTraHU3MbI, MX XapaKTEePHCTHKA. TpagulMOHHAs OMOTEXHOJOrHs: XJjeOOomeueHHne, MoJyuyeHue
KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJEJHNE. Muxkpo6ronorudeckuii CHHTES3. OOBeKThI

MUKpOOHOIOrndeckux TexHosoruii. [Ipon3BoacTso Genka, aMMHOKHUCIIOT U BUTAMUHOB.

CoznaHue TEXHOJOrMH W MHCTPYMEHTOB LEJIEHAINPABJICHHOTO U3MEHEHMs] U KOHCTPYMPOBAHUS
IF€HOMOB C LI€JIbI0 MOJy4YeHHs] OPraHu3MOB M MX KOMIIOHEHTOB, COJEpKallUX He BCTpeYaroluecss B
npupoae OMOCHHTETUYECKUE TTYTH.

Knerounas wumxenepus. MeToAbl KyJnbTypel KJIE€TOK M TKAaHEW PpACTEHU U JKUBOTHBIX.
Kpunobanku. Comarudeckas ruOpuau3anus 1 coMaTHuecKuii smOpuorenes. Mcnonbp3oBaHue rarionios B
ceNleKUMM pacTeHuil. [lonyuenue MOHOKIOHANLHBbIX anmumes. Hcnonv306aniie MOHOKIOHANbHBIX U
NOJUKNIOHANbHBIX aumumen 6 meouyune. VICKyCCTBEHHOE OTUIONOTBOPEHHE. PEKOHCTPYKIMS SHLEKIETOK
U KJIOHHPOBAaHUE >KUBOTHBIX. METOA TPAHCIUIAHTALMH sSIIEP KIETOK. [exHono2uu 0300pO6JeHUs,
KYAbMUBUPOBAHUA U MUKPOKIOHATLHO2O PAZMHONCEHUS CEJIbCKOXO3ANUCMBEHHBIX KYbMYP.

XpoMOCOMHasi W TeHHas HHkeHepus. VMCKyCCTBEHHBII CHHTE3 IeHa W KOHCTPYHMPOBAaHHUE
pexomOunanTHeIXx JIHK. Cozoanue mpanceennvix opeanuzmog. JOCTHKEHHS W TEPCHEKTHUBBI
XPOMOCOMHOM U T€HHOW MHKEHEPUH. JKOJIOTUIECKHE U STHYECKHE TPOOIeMbl T€HHOW WHKEHEPUH.

MenuuuHckue Ouorexnonoruu. IloctreHomHass nmdposas wemanumHa. [ILP-guarHocTHKA.
MeTaOoNOMHBII aHaIM3, TeHOLEHTPUYECKUI aHa M3 MPOTEOMa YEeIOBEKa JJISI OLEHKH COCTOSIHUSI €ro
310poBbsl. MCTHONB30BaHHE CTBOJIOBBIX KJIETOK. TaprerHas Ttepamusi paka. 3D-Onmommkenepus s
pa3paboTku (PyHHAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/aHUSl KOMIUIEKCHBIX TKaHEH
COUYETaHHEM TEXHOJOTHH TPEXMEPHOro OuonmpuHTHHra Hu ckaddonguHra ans pemeHus 3aaad
MEePCOHATU3UPOBAHHON METULIMHBIL.

Co3gaHne BEKTOPHBIX BaKIMH C LEJNbI0 O0ecrneYeHnss KOMOMHHMPOBAHHOW 3aIUThl OT
Bo3Oynuteneii OPBM, ycraHOBIEHHE MONEKYJSIPHBIX MeEXaHM3MOB (QyHKUHOHupoBaHus PHK-
COZIepIKAIUX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OnacHble 3a00IeBaHMS YeJIOBEKA U JKUBOTHBIX.

JeMoHCTpauuu:

Cxempl: «Mcnonp3oBaHne MHUKPOOPraHU3MOB B IMPOMBIIIJIEHHOM MpPOU3BOACTBE», «Kierounas
UHXeHepus», «I eHHas HHXeHepus».

Tema 17. 3apo:kaenne u pa3BuTHE 3BOJIOLNOHHBIX MPEICTABJIEHHH B OHOJI0THH

OsomounonHas teopust Y. [lapsuna. Ilpeanoceinky BO3HMKHOBeHUs napBuHu3Ma. JKusHb u
Hay4Has JfeaTenbHOoCTh Y. JlapBuHa.

JBmkyuiue cuiibl 3BOJOLMH BHAOB 1o Y. JlapBuHYy (BBICOKas WHTEHCHBHOCTb Pa3MHOXKEHUS
OpPraHM3MOB, HACJEICTBEHHAs HW3MEHUHMBOCTb, OOpb0a 3a CyIIECTBOBAaHME, €CTECTBEHHBIA W
UCKYCCTBEHHBINH OTOOD).

Odopmnenne cunternueckoii teopun sBostormn (CTD). HeiirpampHas TeOpHsl 3BOJIIOLUU.
CoBpeMeHHast 3BOJIOLMOHHAS OHOJOTHs. 3HA4YEHHE HBOJIIOLIHUOHHOW TeOpHH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHON KapTHUHBI MUpa.

JemoHcTpauuu:
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IMoptperer: Apuctrorens, K. Jlunneitr, XK. b. Jlamapk, 2.2K. Cent-Unep, XK. Kiosre, Y. [lapsuH,
C.C. Yersepukos, U U. llImanerayszen, Ix. Xonaeiin, I K. benses.

Cxembl: «Cucrema xuod mnpuponbl (no K. Jlunnew)», «JlecTHuna >kuBbIX cymecTtB (1Mo
Jlamapky)», «Mexannsm (GOpMUPOBAHUS MPUCTIOCOONICHUH y PAacTeHHWH M JKUBOTHBIX (rmo Jlamapky)»,
«Kapra-cxema mapmpyra nyremectsust Y. Hapsuna», «Haxomku Y. Jlapsuna», «Popmbel 60pbOBI 32
cymectBoBanue», «llopomsl romyGeit», «MHorooOpasue KynbTypHBIX (opMm Kamycte, «llopomsrl
IOMAITHUX JKUBOTHBIX», «Cxema oOpa3oanus HOBbIX BUAOB (1o Y. JlapBuHy)», «CxeMa COOTHOIICHUS
JOBUXKYLIUX CUJI SBOTIOLUI», « OCHOBHBIE MOJIOJKEHUSI CHHTETUYECKON TEOPUU HBOJIFOLIUN .

Tema 18. Muxkpo3ssoJironust 4 €€ pe3y/ibTaThl

IMonynsauus kak onemMeHTapHas eauHuua oHBomonuu.  CoBpeMeHHble METOAbl  OLEHKHU
TEHETHYECKOTO pa3HoOOpa3ust W CTPYKTypbl monymsuuid. M3meHeHue reHOpOHOA NOMYJSIIUHM Kak
3JIEMEHTApPHOE HBOJIIOLIMOHHOE sIBJIEHHE. 3aKOH reHeTnyeckoro pasHosecus Jx. Xapau, B. BaitaOepra.

OneMmeHTapHble  (akTOphl  (ABIXKYIIME  CHJIBI)  3BONIOUMH.  MYTalMOHHBIA  TPOLECC.
KombOnnatuBHas m3MeHUMBOCTH. [lpelip reHoB — ciyualiHble HEHAINpaBJIEHHbIE W3MEHEHUs YacTOT
anneneit B momymsauusx. Oddexkr ocHoBarens. Ipghexm Oymuinounoeo eopaviuika. Crudicenue
2eHEeMUYECKO20 Pa3HO00pasus: npuvunsl u cieocmeust. Ilpossnenue s¢ppexma opeiicha 2enoe 6 boavuix
u maneix nonyiayusx. Murpaunn. M3omsauus nomyssinuii:  reorpaduueckast (IPOCTpPaHCTBEHHAs),
Ounonorudeckast (PEenpOAYKTHBHAS).

EctectBenHbIii oTOOp — Hampamismomuil akrop 3Bosonuu. POpMBI €CTECTBEHHOTO OTOOpA!
ABWDKYLIUH, CTaOMIM3MPYIOLINH, paspeiBatommii (qu3pyntuBHbiil). [Tonosoii otdop. BosHukHOBEHNE 1
SBOJIFOLUS COLMATIbHOTO NMOBEIEHNS )KUBOTHBIX.

[IprcrnocoOneHHOCT,  OpPraHU3MOB  Kak  pe3yjbTaT  MHUKPOJIBOJIOLMH.  BO3HUKHOBEHHE
npucnocobnernii 'y opranusmoB. Apomopdo3bl u uamoanmantauuu. Ilpumepsl npucrnocobneHuin y
OpPraHU3MOB: MOpP(OTIOTHUYECKHE, ¢dusnonornuecKue, OMOXUMHUYECKHE, MOBE/IEHYECKHE.
OTHOCUTENBHOCTH MPHUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunooOpasoBaHue kak pe3ysnbTaT MUKPOSBOJIOLMHU. M3omsaius
— kimoveBol (akrop BumooOpasoanusa. Ilytu u crnocoObl BHIOOOpa30OBaHUS: aJUIOMATPHUYECKOE
(reorpaguyeckoe),  CHUMMATPUYEeCKOe  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIMILIOWIU3AINS,
ruOpuan3anys). JJuTenbHOCTh 3BOMIOLMOHHBIX POLIECCOB.

MexaHu3Mbl popMUPOBAHHS OHOIOTHYECKOTO Pa3sHOOOpasus.

Posb 3BOTFOIIMOHHOM OHOJIOTHY B pa3pabOTKe HAYYHBIX METOOB COXpaHEHUs] OnopasHooOpas3us.
MuKpO3BOJIOLUS U KOSBOJIFOLUS MAPA3UTOB U UX X0351eB. MexaHU3Mbl (POPMHPOBAHUS YCTOMUUBOCTH K
AHTUOUOTHKAM U CIOCOOBI OOPBOBI C HEM.

JeMoHCTpauuu:

IToptpetsr: C.C. UerBepukos, 3. Maiip.

Cxembl: «MyTannonHass u3MeHUMBOCTb», «llomyssiuoHHass cTpykTypa Buaa», «Cxema
nposiBlieHus1 3akoHa Xapau—BaitHOepray, «JIBrKymue CHUIIbI 3BOJIOLUN», «DKOJOTHYECKas H30JISLUS
MOMyJISIUNA ceBaHCKoM (openny, «eorpadudeckast H30JSLUS TUCTBEHHHULIBI CHOUPCKON U TUCTBEHHULIBI
naypckoi», «IlonmynsluOHHBIE BOJIHBI UHUCJIEHHOCTH XHUIIHMKOB M KepTB», «(Cxema aAelcTBUs
ecrecTBeHHOro otbopay, «Popmbl 0OpbOBI 3a cyuiecTBOBaHHE», «MHAYCTPHANbHBIA METaHU3MY,
«OKusple uckomnaemblie», «IlokpoBHUTENBCTBEHHAs OKpacka >KUBOTHBIX», «lIpenynpexnaroias okpacka
JKUBOTHBIX»,  «Dusmonormueckne  amanrauum»,  «[IpucrocoOneHHOCTP  OpraHM3MOB W eé
OTHOCHTENBbHOCTLY, «Kpurepun Buna», «Bunel-nBoitaukm», «CTpykTypa BHaa B npupone», «Crocodsl
BunooOpasoBanus», «leorpadpuueckoe BumooOpazoBaHHE TPEX BUAOB JAHABIICH», «DKOJOTHYECKOE
BuaooOpasoBanue BUAOB CHHULY, «[lomumuonasl pacreHuin», «KanycTHO-penedHblil THOpUI.

Tema 19. MakpossoJironusi M €€ pe3y/bTaThbl

Metonbl usydeHus: MakposBosouuu. IlaneoHTosnorndeckue MeTOAbI HU3Y4YEHHUs] SBOJIOLMM.
ITepexonnsie GopMbl 1 GUIOTCHETHUECKHE PSIIbI OPTaHU3MOB.

Bbuoreorpaduueckue meronsl usydeHus sposonun. CpaBHeHue (Guiopbl U (payHbl MAaTEPUKOB U
octpoBoB. buoreorpaduyeckue odnactu 3emiu. BUnbI-sHIEMUKY U PETTUKTHI.

OMOpHONOTHYeCKHe U CPaBHUTEJILHO-MOP(OJIOTHYECKHE METOABl H3YyYEHHs]  SBOJIOLMH.
I'enernueckue MexaHU3Mbl SBOJIOLMM OHTOI€HE3a W TOSBJIEHUS OSBOJIOLUOHHBIX HOBLIECTB.
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I'omosnornuHble W aHajOTUYHbIE OpraHbl. PynuMeHTapHblE OpraHbl U aTaBU3Mbl. MOJEKyJIspHO-
reHeTHYeCKHe, ONOXUMHUYECKHE U MAaTEMATHIECKHUE METOIbl U3YUEHHS SBOJIOIHMH. | OMOJIOTHYHBIC TeHBI.
CoBpeMeHHbIE METOIbI TOCTPOEHHS (PUIIOT€HETHYECKHX IEPEBHEB.

XpOMOCOMHBIE MyTallMH1 U 3BOJIFOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBwWIa) 3BOMOUUH. [Ipunyun cmenst (yuxyuii. HeobpatumocTthb
sBOJIOLMHU. AnanTuBHas paguaiys. HepaBHOMEPHOCTb TEMIIOB 3BOJIOLUH.

JemoHcTpauuu:

IToptpersr: K. M. bap, A.O. Kosanesckuii, @. Mromniep, 3. I'ekkens.

Cxembl: «DWIOr€HETHYECKHI sl JIOMIAN», «ApPXEONTEPUKC», «3Bepo3yOble  sIIephDy,
«Crerouedans», «Punnodpurer», «CeMeHHBIE NANOpPOTHHKM», «buoreorpaduyeckne 30HBI 3eMIN»,
«[pefip xoHTHHEHTOBY, «PenmkTby», «HauanbHble cTamuu >MOPHOHAIBHOTO PAa3BUTHA MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTHUHBIE U aHAJOTHYHbIE OpraHb, «PyauMeHTbD, «ATaBU3MBDY, «XPOMOCOMHbBIE
HaOOpbI uenoBeKa W IIUMIAH3e», «l JIaBHBIE HAMpaBieHHs SBOMOLUNY, «OO0IUe 3aKOHOMEPHOCTH
SBOJIFOLIUN.

OGopynoBaHue: KOJUIEKIHMHU, repOapuy, MyJSDKH HCKOTAEMbIX OCTATKOB OPTaHM3MOB, MYJIDKU
TFOMOJIOTMYHBIX, AaHAJIOTUYHBIX, PYUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 20. IIpoucxokaeHue 1 pasBuTHE KU3HH HA 3emuie

HayuHble rUmoTessl MpoOUCXOKACHHS JKU3HU Ha 3emie. AOHoreHes u maHcnepMus. JloHaydHbIe
NPEACTaBICHUS O 3apOXKACHUH JKU3HU (KpeaunoHu3M). [ MmoTesa nmocTOSIHHOTO CaMO3apOKISHHS! KU3HH
u eé omnposepxkenue onbitamMu PD. Penu, JI. Cnannanuanu, JI Ilactepa. IlpoucxoskneHue >KU3HM H
acTpoOHOJIOTHs.

OCHOBHBIE 3Tanbl HEOpPraHWYeCKOW 3BoronMU. llnaHerapHas (reoJOTHYECKasi) 3BOJIFOLMSL
Xumudeckasi 3BOJIOLMs. AOHWOTEHHBI CHHTE3 OPraHMYECKHMX BEIIECTB W3 HeopraHuueckux. OmbIT
C. Mumnepa u I FHOpu. OOpasopanue mnoauMmepoB u3 MoOHOMepoB. KoarepsaTHas rumnoresa
AW. Onapuna, runote3a nepsudyHoro Oympona J[x. XonneitHa, reHermyeckas rumotesa . Mémiepa.
Pubosumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanne MeMOpaH U BOSHUKHOBEHHE
MPOTOKJIETKHU.

Hcropust 3emnu 1 Merons! e€ nzyueHus. Mckomnaemble opraHuyeckue ocTaTku. I'eoxpoHonorust u
eé Metonpl. OTHOCUTENbHAs U a0COMIOTHAS T€OXPOHOJOrHsA. [ €OXpOHONOrHYecKas IIKaja: 3OHBL, 3PbI,
MEPUOBL, ATTOXH.

Hauanbuble s3Tanbl opranuyeckoil spomouuu. IlosBieHHMe U SBOMIOLUS NEPBBIX KIETOK.
Opomronms Metabonm3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MUKPOOHBIE OUOTIIEHKH
KaK aHaJIOT NepBbIX Ha 3emiie coobmects. CTpomMaronuTel. [IpokaproOTE U 3yKapHOTHL

[Mpoucxoknenue sykapuoT (cuMOMOreHe3). DBONIONMUOHHOE TMPOUCXOXKACHUE BUPYCOB.
IIpouncxokieHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYNIl MHOTOKJIETOYHBIX
OpPraHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOUMH BbICIINX pacTeHnd. OcHOBHBIE apomopdosbl pacreHuil. Berxon
pactenuii Ha cymy. IlosiBieHne crnopoBbIX pacTeHHMH M 3aBoeBaHUe UMHU Cylld. CeMeHHble pacTEeHMs.
IIpouncxosxaeHne HBETKOBBIX PACTEHU.

OCHOBHBIE 3TaIbl 3BOJIOIMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX. BeHnckas
dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpnoBbIe JKUBOTHBIE. JKHU3HB B
BOAE. OBOJNIOLUS TO3BOHOUYHBIX. llpomcxoxxnenue ampubuii u penrtunmii. IlpouncxoxneHue
miiekonurarommx W nrul. [IpuHnun  kimoueBoro apomopdosza. OcBoeHune OeCNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIH.

PazpuTne xu3HM Ha 3emiie TO 3paM W TMEPHOJAM. apxei, MPOTEPO30H, Majeo30i, ME3030M,
kaiiHo30M. OOmas XapakTepuCTHKa KJIMMaTa W TeOJIOTHYECKHUX mporeccoB. IlosiBieHne M pacuser
XapaKTEPHBbIX OPTaHU3MOB. YTJie00pa30BaHUe: €ro YCIOBHS U BJIMSHUE HA Ta30BbIA COCTAB aTMOC(EPHL.

MaccoBble BBIMUpPaHUS — 3KOJIOTHYECKHe KpU3HChI Npouuioro. IlpuunHel U ClieACTBUS MACCOBBIX
BbiMupanuil. COBpEMEHHBIH SKOJOTHYECKUN Kpu3uC, ero ocodOenHHoctu. I[Ipobnema coxpaHeHUs
ouopaznooOpasus Ha 3emiie.

CoBpeMeHHast cucTeMa OpraHu4eckoro wmupa. llpuHmunel kiaccUpUKaMU OPTraHU3MOB.
OcHOBHbBIE CUCTEMATUYECKUE TPYIIITbl OPraHU3MOB.
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JeMoHCcTpauuu:

IMoptpeter: ®@. Penu, JI. Cnannanuann, JI. Ilactep, .M. Meunukos, A W. Onapun, [x. Xonaeiiy,
I'. Ménnep, C. Mumnep, I'. FOpu.

Cxempl: «Cxema ombita @. Penu», «Cxema omnpita JI. IlacTepa mo HM3ydeHHMIO CaMO3apOXKACHUS
xku3Hn», «Cxema omnbita C. Mumnepa, I IOpw», «OTtanpl HEOpPraHUYECKON  HBOJIIOLIUNY,
«["eoxponosnornyeckas mkana», «HadampHble 3Tambl OpraHu4eckoil >BorOLUI», «Cxema oOpa3oBaHUs
JYKapUOT MyTéM cuMOHMorenesa», «Cucrema >kuBOH mpuponen», «CTpoeHne BUpPyca», «KApoMOp¢O3bI
pactenuit», «Punnodurby, «OIHOKIETOUHBIE BOIOPOCINY», «MHOTOKIETOYHBIE BOIOPOCINY, «MXm»,
«ITanmopotHukw», «l'onoceMeHHble pacTeHMs», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHSA
JKUBOTHOTO MHpPa», «ApomMopdo3sl KUBOTHBIX», «IIpocreitmue», «KumeunonomoctHeiey, «Ilmockue
yepw»,  «UneHucroHorue»,  «PuiObl»y,  «3emHOBOmHBbIe»,  «[Ipecmbikarommecs»,  «IITULBY,
«Mnexonuratromuey, «Pa3BuTne )XU3HU B apxencKkou spe», «Pa3BuTue KU3HU B MPOTEPO3ONCKON 3pe»,
«Pa3BuTHe KU3HU B MaJCO30MCKON 3pe», «Pa3sBUTHE KU3HU B ME3030HCKOHN 3pe», «Pa3BuTue >KU3HU B
KaliHO30CcKO11 3pe», «CoBpeMeHHasi CCTeMa OPraHUYeCKOTO MUPay.

ObGopynoBanue: repdapuy pacTeHUH PA3TUYHBIX OTIAENOB, KOJUICKIMH HACEKOMBIX, PaKOBHHBI
MOJUTIOCKOB, CKEJIE€ThI [IO3BOHOYHBIX KUBOTHBIX, KOJUIEKLINH OKAMEHENIOCTE!, MOJIE3HbIX HCKONIAEMBbIX.

Buptyanbhas nabopatopHas padora «Mopenuposanue omnbitoB Musuiepa—tOpu mo u3yueHHro
aOMOTEHHOTO CHHTE3a OPTaHUYECKNUX COCIMHEHUH B MEPBUYHON aTMOChepe».

Tema 21. IlpoucxosxkaeHne 4eJI0BEKA — AHTPOINOreHe3

Paspensl u 3amaun aHTpOIONOTUU. MeToAbl aHTPOTIOJIOT U M.

CraHOBNEeHHE TMpEACTaBIEHUII O NPOUCXOXKIEHUU UeJoBeka. PenuruosHble BO33PEHMUSL
CoBpemeHHbIe Hay4YHbIE TEOPUU.

CxoncTBo uyenoBeka C JKUBOTHBIMU. CHCTeMaTHdeckoe MOJIokeHHe denoBeka. CBHUIETENbCTBA
CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU: CPaBHHUTEJIbHO-MOP(OJOrHiecKre, 3MOpHoornieckne, GU3noIoro-
onoxumudeckue, nopeneHueckue. OTIMYUUS YENOBEKa OT JKUBOTHBIX. IIpsIMOXOXKIEHHE M KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOH CUTHAJILHON CUCTEMBL.

Hpmwkymme cuibl ((QakTopbl) aHTponoreHesa: Owosnorudeckue, couuanbHbele. COOTHOIIEHHE
OMOJIOTHYECKHX U COLMATBHBIX (DAKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIE cTaguu aHTpomnoreHesa. PaHHue uenoekooOpasHble 00€3bsHBI (MIPOKOHCYJIBI) U
paHHUE MOHTUABI — OOIIHE MPENKH YeJIOBEKOOOPa3HbIX 00€3bsIH U JIIOJeH. ABCTPAIIONIUTEKN — IBYHOTHE
npenku aroaed. YenoBek yMenblil, mEpBbl€ W3MOTOBJICHHs OpyAud Tpyna. UenoBek NpAMOXOMALIUN U
nepBblii  BbIXOH Jrofed 3a mpenensl Adpuku. Yenosek refinenbOeprckuii — o0muHA mpemok
HEaH/epTaJIbCKOIO YeJOBeKa M ueJoBeka pa3yMHOro. YenoBek HeaHIEpTalbCKUN Kak BUA JIHOJEH
XOJIOAHOTO KjuMarta. YesjoBek pa3yMHbIH COBPEMEHHOIO THIA, ACHUCOBCKUN 4YeNOBEK, OCBOEHUE
KOHTHHEHTOB 32 npenenamMu Adpuku. [laneoreHeTnka 1 najseoreHOMHUKA.

DBOJIOIMA  COBPEMEHHOro uyeynoBeka. EcTecTBeHHBIH OTOOp B MOMyNALUSX —YEJNIOBEKA.
MyTannoHHbIH npouecc u nojauMopdusm. IlomynsaunonHble BOJHBL, apetid reHoB, Murpanus u «3ddexr
OCHOBATeJsH» B MOMYJALMUIX COBPEMEHHOTO YEJIOBEKa.

Uenoseueckue pacel. [lonstre o pace. bonbiue pacel: eBpornieonanHas (€Bpa3uiicKkas), aBCTpaio-
HerpouaHas (3KBaTOpHaNbHAsI), MOHTOJIONHAs (a3UaTCKO-aMepHUKaHCKasi). BpeMs m myTu pacceneHus
yeloBeka no ruaHere. EnuHCTBO denoBeueckux pac. HaydHass HeCOCTOATENBbHOCTb pacHU3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HBbIM YCJIOBHSIM OKpYsKaromel cpenbl. BnusHue reorpadudeckoit
cpenpl
u npeiidha reHoB Ha MOPQOJIOTHIO U (PU3UOJIOTHIO YEJIOBEKA.

MeXIuCIMIIMHAPHBIE METOBI B (PU3NYECKOH (OMOIOrHUecKOi) aHTPOTIONIOTUH. DBOTIOLIHOHHAS
AHTPOIOJIOTHS U TAaJIiCOAHTPOIOJIOTHs YeNIOBEUYECKUX MONyJasauui. buoconuanbHble HCClIeI0BaHUS
NpUPOBI YeoBeKa. MccaenoBanye KOBOMOLMUI OHOJIOTHYECKOTO U COLIMAIIBHOTO B UEJIOBEKE.

JemoHCcTpauuu:

IToptperer: Y. Hapsus, JI. Jluku, .. Porunckuii, M.M. I'epacumos.

Cxembl: «Metonel aHTpomnoyiorumy, «l 0NOBHOH MO3r 4enoBeka», «YenoBekooOpasHbIe
00e3bsiHb, «CKeneT uenoBeka U CKeJeT IUMIaH3e», «PyTUMEHTbl M aTaBU3MbD), «JBIIKYIIME CHIIBI
AHTPOIOreHe3ay, « IBOJIOLUOHHOE APEBO YEOBEKA», K ABCTpAIONUTEK», «HenoBek yMmensbliy, «Henosek
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NpAMOXOAALUI, «JleHncoBckuii yenosek» «Heannepranbip, «KpoManboHUb, «lIpeaku yemoBekay,
«TaIbl HBOJIFOLIUH YEJIOBEKa», «Pachl 4eJIOBEKay.

OGopynoBaHue: MYJSDKA  OKAMEHEJOCTEH, MPeaMETOB MaTePUAbHON KyJbTYpbl TNPENKOB
yenoBeka, pernpoaykumu (Qororpaduu) kapTUH ¢ MUGOJOTHUESCKUMH W OHONEHCKUMH CHOXKETaMU
MPOMCXOXKACHUS YeJIoBeKa, (poTorpadui HAXOMOK MCKOIMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET UeJIOBEKa,
MOJIeNIb Yepera 4elOBeKa M Yeperna LIUMITaH3€, MOJAETbh KHCTH YeJIOBeKa M KUCTH IIMMITAH3€, MOJENH
TOpCa MPeIKOB YelOBeKa.

Tema 22. JK0JIOTHSI — HAYKA 0 B3AHMOOTHOIIEHUSIX OPraHU3MOB U HA/IOPraHN3MEeHHbIX CHCTEM
¢ OKpY’KawouieH cpeaou

3apoxkneHue u passutHe dkojoruu B Tpymax A. I'ymbonbnra, K.®. Pynse, H.A. Cesepuoga,
O. I'exkens, A. Tencnu, B.H. CykauéBa. Pasgenbl u 3agaun skonorud. CBsi3b 5KOJOTHMU C JIPyTUMHU
HayKaMH.

Metonel skosiorun. IloneBpie HaOmMOOEHWs. DKCIIEPUMEHTBI B 3KOJIOTHH: TNPHPOIHBIE U
nabopartopable. MoaenupoBaHHe B OSKOJOTHH. MOHHUTOPHUHT OKpPYKArOIIEeH Ccpenbl: JIOKAJIbHBIH,
PETHOHANBHBIN U TIOOATBHBIH.

3HaueHHe DKOJIOTMYECKUX 3HAaHUH ISl YesoBeKa. JKOJOTMYeCKOe MHUPOBO33PEHHE KaK OCHOBA
CBsI3€l 4enoBeuecTBa C Mpupoaod. MPOpMHUpPOBAHUE 3SKOJOTHYECKON KYJbTYPbl M 3KOJOTHYECKOH
I'PaMOTHOCTH HACEJICHUS.

JemoHCcTpauuu:

Ioptpersr: A. I'ymbomabar, K.®. Pynee, H A. Ceseprios, 3. I'ekkenb, A. Tencnu, B.H. Cykaués.

Cxempl: «Pasgensl skonorum», «Mertoael skosorum», «CxemMa MOHUTOPUHIA OKpYy’Karollen
CpenpD».

Tema 23. Opranusmsl U cpeaa o0UTaAHUS

Oxonorndeckue (HaKTOphl W 3aKOHOMEPHOCTH uX naelicTBus. Kiaccudukarusi 3KOJIOTHYECKUX
dakropoB: abuorudeckme, OuoTHueckue, aHTpornoreHHbie. OOmMe 3aKOHOMEPHOCTH ACHCTBHS
skonorndeckux (akropos. Ilpasmno wmuammyma (K. [lnpenrens, FO. JIubux). TosepaHTHOCTE.
OBpUOMOHTHBIE U CTEHOOMOHTHBIEC OPTaHU3MBI.

Abuortnueckue Qakropel. Cer kak skojorumueckuil Qaxrop. JlelicTBHEe pasHBIX y4YacTKOB
COJTHEUHOT'O CIIEKTPa Ha OPraHU3Mbl. JKOJOTHUECKUE TPYIIIbl PACTEHUI U KUBOTHBIX IO OTHOIIEHHIO K
ceety. CurHasibHas posib cBeTa. POTONEPUOAU3M.

Temneparypa xak oskosorndyeckuii ¢axrtop. [leiictBue Temmepatypel Ha OpPraHHU3MBL
[MofiknnoTepMHBIE U TOMOMOTEPMHBIE OPTraHU3MBL. JBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHH3MBL.

BnaxxnocTs kak sxonorudeckuii ¢akrop. IlpucnocobneHust pacTeHnii K MOANEPKAHUIO BOJHOTO
Oananca. Kimaccugukarus pacTeHmid 1o OTHOLIEHHIO K Boae. IIpucnocobnenns JKUBOTHBIX K H3MEHEHHIO
BOJIHOTO PEKUMA.

Cpenpl  oOuWTaHusT OpPraHM3MOB. BOJHAs, HA3E€MHO-BO3IYINHAS, TMOYBEHHAs, IIIyOWHHAs
MOJINOYBEHHAs, BHYTPUOPraHU3MeHHasi. PU3NKO-XUMHUECKHE OCOOEHHOCTH cpenl OOUTaHHS OPTraHU3MOB.
IIpucnocoGneHnst OpraHu3MOB K J)KU3HU B PA3HBIX Cpenax.

buonornueckne purmbl. BHemHne u BHyTpeHHUE puUTMBL. CyTOUHBIE W TOAMYHBIE PUTMBI.
[Iprcnoco6neHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN JKU3HU.

’Kuznennsie popmel oprann3MoB. [loHsTHE 0 sku3HeHHON hopme. JKi3HeHHbIe (OPMBI pacTEHUIT:
IepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE TPaBbl, OAHOJETHUE Tpasbl. JKnu3HeHHbIE (POPMBI
JKUBOTHBIX. TUAPOOHOHTBI, Fe0OMOHTBI, a3p0oOHOHTEL. OCOOEHHOCTH CTPOEHUS 1 00pa3a JKU3HH.

buornueckue ¢akropel. Bunbl OHOTHYECKMX B3aMMOACHWCTBUI: KOHKYPEHLMS, XHIIHHYECTBO,
cumbuo3 u ero ¢opmbl. [lapasurusm, koomepamusi, MyTyalIu3M, KOMMEHCATIH3M (KBapTHUPAHTCTBO,
HaxjeOHnuecTBO). Herpoduueckne B3aumoneicTBus (tomudeckue, Qopudeckue, (Hadpuyeckue).
3HaueHne OMOTUYECKUX B3aMMOACHCTBUI IS CYIECTBOBAHUS OPraHU3MOB B cpene oburtanus. [IpuHumn
KOHKYPEHTHOTO MCKIIFOUEHHUSI.

JemoHCcTpauuu:

Cxemsbl: «Jkonorndeckne (pakTopbp, «CBETOBOH CEKTPY», «IKOJOTHIECKUE TPYIIIBI KHBOTHBIX
O OTHOIIEHUIO K CBEeTY», «TeIUIOKPOBHBIE JKHBOTHBIEY», «XOJIOIHOKPOBHBIE JKHBOTHBIEY,
«DPu3noNOrnYeckne amanTanuu SKUBOTHBIXY», «Cpempl oOutaHuss opraHm3MoB», «buonoruueckue
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putmby, <«Ku3HeHHble GopMbl pacTeHui», <« KuszHeHHbIe (QOPMBI JKUBOTHBIX», «DKOCHCTEMA
LIMPOKOJIUCTBEHHOIO Jiecay, «JKocucTeMa XBOWHoOro ineca», «Llenu nuranus», «XULIIHUYECTBOY,
«[Mapazutzm», «Konkyperuusy, «Cumomnos», «KommeHcannsmy.

ObGopynoBanue: repbapuu pacTeHUH W KUBOTHBIX, MPUCMOCOONEHHBIX K BIHSHHUIO Pa3IMIHBIX
SKOJIOTHYECKHX (PaKTOPOB, repOapuu CBETOMIOOWBBIX, TEHETIOOMBBIX M TEHEBBIHOCIWBBIX PACTEHUM,
CBETOJIFOOMBBIE, TEHENOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUS, repOapuu M KOJUIEKLHH
TEIUIOIOOUBBIX, 3UMOCTOHKHX, MOPO30YCTOHYHBBIX PACTEHUH.

Tema 24. IKoJ0rusi BUAOB H NOMYJISILUI

DKoJoruyueckre Xapakrepuctuku nonyssinuu. lonmynsmust kak Ouonorudeckas cuctema. Poub
HEOJTHOPOJHOCTH Cpenbl, (Gu3ndecknx OapbepoB M OCOOCHHOCTEH OuoNornu BUIOB B (DOPMHUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTypbl mnomyiasauui. (OCHOBHbIE MOKa3aTeNu MOMYyJALUU. YHCIEHHOCTD,
IUIOTHOCTb, BO3pacTHas W MOJOBas CTPYKTypa, POXKAAeMOCTb, MPUPOCT, TEMIl POCTa, CMEPTHOCTD,
MUTpaLIUsL.

Oxonoruyeckass CTpykrypa mnomyjsiquu. OLieHKa YHUCJIEHHOCTH momyaauuu. JluHamuka
nonyJsilMM U e€ peryinauusa. buotudeckuil mnoTteHuuan nomyasuud. MopaenupoBaHuE IUHAMHMKHU
nonyisiuuu. Kpusble pocta uncneHHocTH nomyisiuuu. Kpusble BbpkMBaHMs. Peryssiiust 4HCIEHHOCTH
MOMYJISIUI: poJib (PAKTOPOB, 3aBUCSAIINX M HE 3aBUCSINIMX OT IUIOTHOCTH. DKOJIOTHUECKHE CTPATETHH
BuaoB (r- u K-crparerun).

[TonsiTre 06 3xoN0rMUecKoi Hue Buxa. Mectoobutanne. MHOroMepHasi MOAEIb 3KOJOTHIECKOH
Huwu Jx. M. XarunHcona. PasMepsl sxojornueckoi HUIU. [loTeHmanpHas 1 pealn3oBaHHas HULLH.

Bun xak cucrema mnomynsauui. Apeansl BUAOB. Buabl M uMX JKHU3HEHHbIE CTpaTeruu.
DKOJIOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH MOBENEHUS W MHUIpalMil XKUBOTHBIX. buonoruueckne WHBa3UU Uy>KEPOIHBIX
BUJIOB.

JemoHCTpauuu:

IToptper: I>x. M. XaTunHCOH.

Cxembl: «OKOJOrMYECKHE XapaKTepUCTUKU momyasuuny», «llpocTpaHcTBeHHast CTPyKTypa
nonysiuun», «Bo3pacTHele nupamuabl Nomyssun», «CKOPOCTh 3aceleHHs MOBEPXHOCTH 3eMiu
Pa3IMYHBIMU OpranusMammuy, «Mogenb sxkosorndeckoi Humu Jx. M. XatuuHconay.

Obopynosanue: repOapun paCTeHHA, KOJUIEKIIUU JKHBOTHBIX.

Tema 25. Ixonorus coodmecTs. IKOJIOrHIECKHE CHCTEMbI

CoobmecTBa opraan3MoB. brorieHos u ero crpykrypa. CBsizu MeXIy OpraHn3MamMi B OHOLIEHO3E.

Oxocucrema kak oTkpbitas cucrema (A.Jlx. Tencnn). @yHKUMOHATBHBIE OJIOKM OPraHHU3MOB B
SKOCHCTEME: TIPOTYLIEHThI, KOHCYMEHTHI, penyleHTsl. Tpodudeckue yposan. Tpoduueckue nemnu u ceTu.
AbuoTtnueckue 6maoku skocucteM. [TouBbI 1 MBI B 5KOcHCTEMax. KpyroBopoT BeIecTB U MOTOK SHEPTHH
B DKOCHCTEME.

OcHOBHbBIE MOKa3aTenu SKOCcUcTeMbl. brioMacca 1 nmpoaykuus. DKOJOrH4ecKre MUpaMUubl YUCe,
Oromacchl U YHEPTUH.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @Daykmyayuu. HanpaBieHHbIE
3aKOHOMEpHBIE CMEHBI COOOIIEeCTB — CyKUeccuu. [lepBUyHbIE W BTOPUYHBIC CYKLIECCHH M MX MPUYHHBL.
AHTpOTIOTeHHBIE BO3MeCTBHS Ha cykieccuu. KinmmakcHoe coobiiectBo. bruopasHoobOpasue u mojgHoTa
KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

IIpuponHble S5KOCHCTEMBL JKOocucmemst 03€p U pek. IKocucmemvl MOpeil U OKeaHos.
Drocucmemvl myHnop, 1ecos, cmeneil, Hycnuito.

AHTpOIIOTeHHbIE 3KOCUCTEMBL. ArposkocuctemMa. ArpoueHos. Paznnunst Mexxay aHTPOIIOT€HHBIMU
Y IPUPOJIHBIMU HKOCUCTEMAMU.

VYpb6oskocucremer. OcHOBHBIE KOMIOHEHTHI ypbOoskocucteM. l'opoxackas ¢uopa u dayHa.
CunanTponu3auusi ropoackoil ¢ayHel. bronorndeckoe M XO3sHCTBEHHOE 3HAUYEHUE arpo3KOCHCTEM H
ypOO3KOCHCTEM.

3akoHOMepHOCTH (HPOPMHUPOBAHHS OCHOBHBIX B3aUMOJEHCTBUH OpPraHM3MOB B SKOCHCTeMax. FPoib
KACKAOH020 o¢hghekma u 6UO06-20Uhuramopos (Kiouessix 61006) 6 (DYHKYUOHUPOBAHUU IKOCUCTIEM.
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IlepeHOC »HEPTMM M BELIECTB MEXIYy CMEXHBIMH 3KOCHCTEMAaMU. YCTOHYMBOCTb OpPTaHH3MOB,
MOTYJISILUI M 9KOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOIOTE€HHBIX BO3ACHCTBHA.

Mexanusmsl 6030eiicmeiis 3a2psA3HeHUll PA3HBIX MUNO08 HA CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM,
HONYIAYUOHHOM U IKOCUCHEMHOM YPOGHSX, OCHOBbI IKOJIOCUHYECKO2O HOPMUPOBGAHUS AHMPONOLEHHO2O
6030eiicmeus. MeToonorus MOHUTOPHHIa €CTECTBEHHBIX U aHTPOIMOTE€HHBIX 9KOCHUCTEM.

JemoHCcTpauuu:

IToptper: A. JIx. Tencnu.

Cxembl: «Ctpykrypa OnoOneH03a», «IKOCHCTEMA IIHPOKOJHUCTBEHHOTO Jieca», «IKOCHUCTEMA
XBOMHOTO Jieca», «PyHKIMOHAIbHBIE TPYMIBI OPraHU3MOB B 3KOCHCTEME», «KpyroBOpoT BeIIeCTB B
skocucreme», «llemn nuraHus (macTOMINHAs, AETPHUTHAS)», «DKOJOTHYECKAs NHpPaMHIA YHCE»,
«xoyoruueckas mupamuia buomacco», « JKOJIOTUIECKas MupaMuaa dHeprun», «Obpaszosanue 0oI0TaY,
«ITepeuunas cykneccus», «BoccraHOBIIEHHE Jieca MOCIe NoXKapay, « IKOCHCTEMA 03epay, KArpoLeHO3y,
«KpyroBopoT BelecTs 1 MOTOK 3HEPTUH B arpoueHose», «[Ipumepsr ypboskocuctem».

ObGopynoBanue: repbapuy pacTeHHi, KOJUIGKLMH HACEKOMBIX, TepOapuu KyJbTypHBIX U
IVKOPACTYIIUX PACTEHH, aKBAPHYM KaK MOJIETb SKOCHCTEMBI.

Tema 26. Buocdepa — rnodanbHas IKocHCTEMA

buochepa — obmennanerapuas obonodka 3eMiu, TIe CYHIECTBYET WIH CYIIECTBOBAJA *KU3Hb.
Passutue npencraBnenuii o Ouocdepe B Tpymax 3. 3rocca. Yuenue B.M. Bepranckoro o 6uocdepe.
Ob6nactu 6uocdeprr u e¢ cocras. JKusoe BerecTBo Onochepsl U ero GpyHKIHU.

3akoHOMepHOCTU cymiecTBoBaHusl Ouocdepbl. OcobenHoctu Ouochepsl kKak rio0abHOMN
skocucTeMbl. JluHaMudeckoe paBHOBecne B Ouochepe. KpyroBopoThl BemecTB M OHOreOXUMHUYECKHE
LUK (YIIIepoaa, a30Ta). PUTMHYHOCTS siBiIeHU B Onocdepe.

3onanbHOCTh OHochepsbl. [lonsatue o Ouome. OCHOBHBIE OMOMBI CYIIM. TYHIpA, XBOWHBIE Jieca,
CMeIIaHHbIE W LTUPOKOJMCTBEHHBIE JIeCa, CTENH, CABAHHBI, ITyCThIHU, TPOIIMYECKUE JIeCa, BBICOKOTOPHSI.
Kiumar, pacTuTenbHbIN 1 )KUBOTHBIN MUP OMOMOB CYIIH.

CtpykTypa u (yHKIHS >KUBBIX CHCTE€M, OLIEHKA HX PECYPCHOTO MOTeHmuana U OuochepHbIX
byHKUUHA.

JemoHCcTpauuu:

IToptpersr: B.W. Bepnaackuii, 9. 3rocc.

Cxemsbl: «I'eocdepsr 3emmm», «Kpyrosopor asora B mpupoae», «Kpyrosopor yriepoma B
npupozae», «Kpyrosopot kucnopona B npupozne», «Kpyrosopor Boasl B npupone», «OCHOBHbIE OHOMBI
cymm», «Kmumaruueckne  mosica 3emuw», «Tyaapa», «Tairan, «CMmemanHbii  Jecy,
«IupoxonuctBeHHbIH ecy, «Crenb», «CaBanHay, «IlycToinsy, « Tponudeckuii gecy.

Obopynosanue: repdapuu pacTeHHI pa3HbIX OMOMOB.

Tema 27. YenoBek u OKpy:Kaomas cpeaa

DKOJOrMYeCKre KPU3UChI U UX NPUYMHBL Bo3pelicTBue uenoBeka Ha Omocdepy. 3arpssHeHue
BO3AYUIHON cpenpl. OxpaHa Bo3dyxa. 3arps3sHeHue BOAHON cpeabl. OxpaHa BOAHBIX PECYpPCOB.
Paspymenue noussl. OxpaHa NOUBEHHBIX pecypcoB. M3MeHeHue knumara.

AHTpOTIOT€HHOE BO3ACHCTBHE HA PACTUTEIbHBIA M KUBOTHBIA Mup. OXpaHa PacTUTENBHOTO U
JKUBOTHOrO Mupa. OCHOBHblE NPUHIMNBI OxpaHbl mpuponbl. KpacHele kaurun. Ocobo oxpaHseMble
npupoansie Tepputopun (OOIIT). boraHn4eckue caapl U 300JI0THIECKUE TTAPKH.

OCHOBHBIE TPUHLMIBI yCTOMYMBOIO pPa3BUTHS UEJIOBEYECTBA M MNPHUPOABL. PannoHambHOE
NPUPOAOIIONB30BAHNE U COXPaHEHHE OMOJNIOrHYeckoro paszHoobOpasus 3emun. OOmue 3aKOHOMEPHOCTH
rJO0ANbHBIX 3KOJIOTHUECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO KPHU3UCA M €ro BEPOSTHBIE
MIOCIIEICTBUSL.

PasBuTHEe MeETONOB MOHHTOPHMHIA PA3BUTHS OMNACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemnvie
UCCNe008aHUA NEPexo0a K pecypcocdepezaionyeil i KOHKYPEeHMOCHOCOOHOM sHepeemuke. buonozuyeckoe
pasnoodpasue u buopecypcuel. Hayuounansuvie ungopmayuonnsie cucmemsi, obecneuusaioujue 00Cmyn K
uHOpMayuy N0 COCMOAHUIO OMOENbHBIX U008 U IKOocucmem. (JCHOBbI IKOPeadUIUMAYUU IKOCUCTIEM U
cnoco606 60pvbsl ¢ DUONOBpedcOeHUsIMU. PeKOHCMPYKYUS MOPCKUX U HA3EMHBIX IKOCUCTEM.

JemoHCTpauuu:
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CxeMbl: «3arpsis3HeHue aTMmocgepbl», «3arpsasHeHne rugpocgepbl», «3arpsasHeHne NoYBbI»,
«lMapHuKoBbI ahhekT», «OCco60 OxpaHsieMble NPUPOLHbIE TeppuTopun», «Mogennm ynpasnsemoro
Mupa».

O6opynosaHue: oTorpadun oxpaHaeMblX pacTeHMn U XKUBOTHbIX KpacHoil KHUrM Poccuitckoli
depepaunmn, KpacHoli KHUTM pernoHa.

Tema 28. MegnumHcKaa napasuTonoruns.

MpeameT M 3afayn MefULMHCKOW MapasuTonoruu. O6LLI,aFI N megmumHcKaa npoTto3oonornda. Twun
npocTeiilune, xapakKTepucTuka Tuna. Knacc capkogoBble. PoToBasi M guseHTupuiiHas amebbl. Knacc
nHgysopun. Jiambnua. Knacc XryTukoble. Poa TpuxOoMoOHafbl, NeAwMaHun, TpunaHocombl. Knacc
CNopoBMKKW. Tokconnasma M MassapuiHbIA nnasmoauii. O6was 1 MefuUMHCKAs renbMUHTOMOrMA. Tun
NJ0CKMe 4epBM, XapaKTepucTuka Tuna. Knacc cocanbliMKK, XapaKTepucTuka kniacca. [eveHOYHbI,
KOLUa4miA, MaHUEeTOBUAHbIA N NeroyHbIin cocanblmky. Knacc neHTOYHbIe YepBY, XapaKTepucTmKa Kracca.
Bblunii LeneHb, CBMHOM LEMeHb, 3XMHOKKOK, aNlbBEOKKOK, Kap/IMKOBbIM LeNeHb, WNPOKNiA neHTel,. Knacc
KpYrnble 4YepBW, XapaKTepucTUkKa Kracca. Ackapufa yenoBeyveckasi, ocTpuua, Bnacornas, TPUXUHENNA,
puwTta. O6was M MegMUMHCKAss apaxHosHTomonorusa. OTpsag kneww. CemeiicTBa WKCOAOBble WU
aprasosble Knewn. OTpAL ABYKpbl/ble. CeMeNCTBO MyXU U KOMapbl. Pog MockuTbl. OTpag 670X U BLUK.
OTpag TapakaHoBbIe.

CxeMbl: UMKNbl pa3BUTUS NPOCTEAWMNX, UUKNbI PasBUTUA MNOCKUX, NEHTOYHbIX WU KPYIabIX
napasnTnUYeCcKux Yepseil.

O6opyfoBaHMe: BAa>KHble npenapaThbl NapasuTUYecKUX Yepseld, oTorpadum napasnTos.
BMAEO(MIbMbI M0 3afaHHON TemaTuke, poTorpadun HaCeKOMbIX - napasnToB, MOLENN HACEKOMbIX.

3. MITAHNPYEMBIE PE3YJIbTATbI OCBOEHUA BUOJ10T U

JINYHOCTHbIE pe3ynbTaThl

JINYHOCTHbIe pe3y/ibTaTbl OCBOEHUS BUOMOrMKM JO/MKHBI OTpaXkaTb FOTOBHOCTb U CMOCOOHOCTb
oby4yarlmMxcs PYKOBOACTBOBATbLCA CHOPMUPOBAHHOM BHYTPEHHEN MNO3ULUMEA JIMYHOCTM, CUCTEMONA
LUEHHOCTHbIX OpWeHTauuii, MO3UTUBHbBIX BHYTPEHHUX YOEXAEHW, COOTBETCTBYHOLWMX TPaAULVNOHHBLIM
LEHHOCTSIM POCCUIACKOrO 006LLecTBa, pacliMpeHMe >XWU3HEHHOro OnbiTa W OMbiTa AeSATENIbHOCTU B
npouecce peannsaymym 0CHOBHbIX HaMpaB/IeHNA BOCMUTATENbHON JeATeNIbHOCTU, B TOM YUC/IE B YacTU:
1) rpaXkgaHCKOro BoCnMUTaHUS:
ChOPMUPOBAHHOCTb TPaXKAAHCKOW MO3MUMM 06y4aloL,erocsi Kak akTMBHOMO M OTBETCTBEHHOrO
ysieHa poCCMICKOro o6LecTBa;

- 0CO3HAHMe CBOUX KOHCTUTYLMOHHbIX NpPaB 1 0653aHHOCTEN, YBaXXeHMe 3aKoHa U NpaBornopsiaKa;

- NPUHATUE  TPAAWLMOHHBIX  HAUMOHa/IbHbIX,  06LLEYE/I0BEYECKUX  TYMAHUCTUYECKUX U
AEMOKPATUYECKMX LLEHHOCTEN;

- TOTOBHOCTb  MPOTUBOCTOSITb  MAEONIOTMW  3KCTpPEMM3MA,  HauumoHanusma,  KceHodobuu,
ANCKPUMUHALUKN N0 COLMaNbHbIM, PEIMTNO3HLIM, PACOBbIM, HaLNOHa/IbHBIM MPU3HaKawMm;

- TOTOBHOCTb BECTU COBMECTHYK [eATe/IbHOCTb B WHTepecax rpaXAaHCKOro obuiecTsa,
yyacTBOBaTb B cCaMOymnpaB/ieHNN;

- YMeHMe B3aMMOAECTBOBaTb C COLMaNbHbIMU MHCTUTYTaMW B COOTBETCTBUM C UX DYHKUUAMU ©
HasHaYeHVeM;

- TOTOBHOCTb K F'yMaHWUTapHOI 1 BONIOHTEPCKOM AesiTeNbHOCTY;

2) NaTpMOTMYECKOr0 BOCMMTAHMUSA:

- chopMMPOBAHHOCTb POCCUIACKOIA TFpaXAaHCKO WAEHTUYHOCTW, MNaTpuMoTM3Ma, YBaXeHUs K
CBOEMY Hapoay, 4yBCcTBa OTBETCTBEHHOCTM nepef PoAWHOA, ropAocTyM 3a CBOW Kpail, CBOI
PofuHy, CBOI A3bIK U KyNbTypy, NPOLLJIOE U HAcTOsILLLee MHOFOHaLMOHaNbHOro Hapoaa Poccuu;

- LEHHOCTHOe OTHOWEHWe K TOCYyfapCTBEHHbIM CUMBOSIAM, WCTOPUYECKOMY W MPUPOLAHOMY
Hacneguio, MaMATHUKaM, TpaguuMam HapofoB Poccuu, [OCTUXeHMAM Poccum B Hayke,
WCKYCCTBE, CMOPTE, TEXHONOTUAX, TPYAE;
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uneiiHasi yOesKIeHHOCTh, TOTOBHOCTh K CJTy:K€HHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 33 €r0
cyns0y;

3) AYyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHHUE AYXOBHBIX LICHHOCTEN POCCUICKOTO HApOa,

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEIEHUS,

CIOCOOHOCTD OLICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS,

OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,

OCO3HAaHME JIMYHOTO BKJIAJda B MOCTPOCHHE YCTOMYMBOrO OyAyIIero Ha OCHOBE (POPMHUPOBAHUS
3JIEMEHTOB reorpagpuuecKoi U 3KOJOrHYECKON KYJIbTYpBI,

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POAMUTENSM, CO3JaHUK) CEMbU HAa OCHOBE OCO3HAHHOIO
MIPUHATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaAuLUsAMHU Hapoaos Poccuu;

4) 5CTEeTHUYeCKOTr0 BOCITUTAHUS:

SCTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIIOYAs ACTETHKY MPUPOIHBIX U HUCTOPUKO-KYJIbTYPHBIX
00BEKTOB POHOTO Kpasi, CBOEH CTpaHbl, ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyZda, OOIEeCTBEHHBIX OTHOIICHHUH,

CIOCOOHOCTh BOCIPUHUMATL PA3JIMYHBbIE BUABI MCKYCCTBA, TPAAWUIIMU M TBOPYECTBO CBOETO U
OPYTUX HAPOAOB, OIMYIIATh SMOLMOHAILHOE BO3IEHCTBHE UCKYCCTBA,

yOeXKOEHHOCTh B 3HAYMMOCTH I JIMYHOCTH W OOMIECTBA OTEUYECTBEHHOTO W MHPOBOTO
UCKYCCTBA, STHUYECKHUX KYJBbTYPHBIX TPAAUIIMA H HAPOJHOTO TBOPUECTBA,

TOTOBHOCTb K CaMOBBIPAXKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHUE MPOSBJISITH KadyecTBa
TBOPUYECKON JTUYHOCTH,

5) IEeHHOCTH HayYHOTO MO3HAHUS:

cpOpMHUPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayK
1 OOIIECTBEHHOI NMPAaKTUKH, OCHOBAHHOTO HA JMAJIOTE KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B TOJHKYJIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE SI3bIKOBOM U YMTATENILCKON KyJBTYPhI KaK CPEICTBA B3AUMOJECHCTBUS MEXKIY
JFObMHU M TIO3HAHMS MHUpPA U MPUMEHEHUS PAa3IMYHBIX UCTOYHUKOB MH(POPMALIMU B pPELICHUU
yueOHBIX U (MJIH) IPAKTUKOOPHEHTUPOBAHHBIX 337144,

OCO3HAHHE IIEHHOCTH HAy4YHOH MAEATENbHOCTH, TOTOBHOCTh OCYLIECTBISITH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATENbHOCTh MHHANBUAYAIBHO U B TPYIIIIE.

6) pu3NIECKOro BOCUTAHUS, ((OPMUPOBAHHS KYJIBTYPBI 30POBbSI U SMOLIMOHAIBHOTO OJIaromnoyyus:

c(OpMHPOBAHHOCTL 30POBOTO U Oe3omacHoro oOpasa JKU3HHM, B TOM 4YHCIE 0e30MacHOTO
IIOBCACHUA B HpI/IpOI[HOfI cpeac, OTBETCTBEHHOI'O OTHOLICHHUSA K CBOEMY 3JOPOBBIO,

HOTpe6HOCTb B (1)I/ISI/II'IGCKOM COBCPIICHCTBOBAHUM, 3aHATUAX CHOpTI/IBHO-OSI[OpOBPITeJ'IbHOfI
NeSITeIbHOCTBIO,

aKTUBHOE HEMpPUATHE BPEOHBIX NMPUBBIYEK W WHBIX (POPM NPUUYMHEHHUs Bpena (PU3NIECKOMY U
MICUXHYECKOMY 370POBBIO;

7) TPyAOBOTO BOCIIUTAHMUS:

TOTOBHOCTB K TPYIY, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPYAOI00ue;

FOTOBHOCTb K AaKTHUBHOM JAESATENbHOCTH TEXHOJOTHMYECKOW W COLMANIbHONW HAINpaBJIEHHOCTH,
CHOCcOOHOCTh HHULIMUPOBATD, INITAHUPOBATH U CAMOCTOSTEIBHO BBITIOJIHSITH TAKYIO IESITEIbHOCTD,
UHTEpPEC K pPasIu4HbIM chepaM npodecCHOHAIBPHONW NEsITeIbHOCTH, YMEHHE pPealn30BbIBATDH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTbB U CIIOCOOHOCTB K 00Pa30BaHUIO M CAMOOOPA30BaAHUIO HA MPOTSDKEHUH BCEH JKU3HY,

8) 3KOJIOTMYECKOTO BOCITUTAHUSI:

C(bOpMI/IpOBaHHOCTb KOJIOTMYECKOH KYJIBTYPbL, MOHUMAaHUE BJIIMAHUA COIUAJIBHO-3KOHOMUNYECCKHUX
NPOIIECCOB HAa COCTOSIHUE MPUPOTHOW M COLMANBHON CPeAbl, OCO3HAHUE IIIOOATBHOTO XapakTepa
SKOJIOTMYECKHX MPOoOIeM U OCOOSHHOCTEH MX MPOSIBICHHUS,

IJIJAHUPOBAHUE W OCYLUECTBJICHUE NEHCTBUN B OKPYXKAIOLIEH Cpelae Ha OCHOBE 3HAHUs LeNei
YCTOMYMBOTO PA3BUTHsI YEJIOBEYECTBA,

AKTHUBHOE HEMPUSTHE NEHCTBUM, IPUHOCSIINX BpEA OKPYKAIOLIEH Cpene;
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— yYMEHHE TNPOTHO3MPOBATH HEOJArONMPHSITHBIE SKOJOTMYECKHE ITOCIEACTBUS MPENTPUHUMAECMbIX
NENCTBUI, NPEAOTBPALLATD UX,
—  pacUIMpEeHHE OMbITA ACATENBHOCTH SKOJOTUYECKON HAIPABJIEHHOCTH.

MeranpeamMeTHbie pe3yabTaThI

MertanpenMeTHbie pe3yabTaThl OCBOEHHUS TUCIHUITIMHBI « BHOOTHs TOJKHBI OTPaXkKaTh:

OgjaneHne yHUBEPCAJIbHBIMH yUEOHBIMU MTO3HABATEIbLHBIMY JIEHCTBUSMHE:

a) 0a30oBbIe JIOTUYECKUE NEHCTBUS:

CaMOCTOSITEIbHO  (POPMYJIHPOBATH M AKTYaJU3UpOBAaTh MpoOjeMy, paccMaTpuBaTh — ee
BCECTOPOHHE;

yCTAaHABJIMBATh CYINECTBEHHBbIN MPH3HAK WM OCHOBAaHUS Ui CPaBHEHUS, KIaCCU(PUKAIMH U
0000I11eHHS;

OTIPENEJISITD ENTN NEATENbHOCTH, 3a]1aBaTh MapaMeTPhbl U KPUTEPUHU MX TOCTUKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX,

BHOCHUTb KOPPEKTUBBI B IEATENLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJSIM, OLIEHUBATD
PUCKH MOCIENCTBUI e TENbHOCTH,

pa3BUBATh KPEATHMBHOE MBIIIJIEHUE MPH PELICHUH JKU3HEHHBIX MPOOIIEM;

0) Ga30BbIE UCCIIENOBATENILCKIE NEHCTBUS:

BJIAJETh HAaBbIKAMH y4eOHO-HCCIENOBATENbCKON W TPOEKTHON [esTENbHOCTH, HAaBbIKAMU
pasperneHus mpodiem;

CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOHCKY METOMOB pPEeLICHHs MPAKTHYECKUX
3a/a4, MPUMEHEHUIO PAa3IMYHbIX METOIOB MO3HAHUS,

OBJIAZICHUE BUAAMHU [EITENILHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEPIPETALINH,
npeoOpa3OBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX CHUTYalUsAX, B TOM YHCIE TPU CO3JAHHUU
yueOHBIX U COLHANBHBIX TPOEKTOB;

bopMupoBaHKe HAyYHOTO THIA MBIIIEHUS, BJaJeHHE HAYYHOW TEPMUHOJOTHUEH, KJIFOUEBbIMU
MOHATUSIMH W METOAMU,

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIE 3adadu B OOpa30BATENbHON JESTENILHOCTH U
JKU3HEHHBIX CHTYaIUsX;

BBISIBJIATH NIPUYHHHO-CIIENICTBEHHBIE CBS3U M aKTyalM3UPOBAThH 3a/a4dy, BBIABUIATH TCHIIOTE3Y €€
peleHysl, HaXOAWTb apTyMEHThl U MOKA3aTeNIbCTBA CBOMX YTBEPIKAEHHM, 3a1aBaTh MapaMeTpbl U
KPUTEPUH PEIIEHHS,

aHAJIM3UPOBATh MOJIyYeHHbIE B XOJ€ PEIIEHHs 3aaud PEe3yJbTaThl, KPUTHYECKH OILEHMBATH HX
JIOCTOBEPHOCTb, MPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSIX,

7aBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh IPHOOPETEHHBII OTIBIT,

pa3pabaTbiBaTh IJIAH PeEIIeHHs] MPOOIEMbl ¢ yYETOM aHali3a HMEIOIUXCS MaTePUANbHBIX U
HeMaTepHaJIbHBIX PECYPCOB,;

OCYLIECTBJIATh LI€JICHANPABJICHHBIH TMOMCK MEPeHOca CPEACTB M CHOCOOOB JeicTBUS B
npo(ecCHOHANTBHYIO Cpeny,;

yMeTb MEPEHOCUTH 3HAHUS B MIO3HABATENbHYIO U MPAKTHUYECKYIO 00JaCTH )KU3HENEATEbHOCTH,

yMeTb HHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUraTh HOBBIE UIEH, TIPEJIaraTh OPUrHHAJIbHbIE MTOIXO/bI M PELICHHUS,

CTaBUTb NPOOJIEMBI U 33a7a4H, IOMYCKAIOIIHE aJbTEPHATHBHBIE PEIICHUS,

B) paboTa ¢ napopmanueii:

BJIaJIETh HABBIKAMHU MOJy4YeHUs WHPOPMAIMKM M3 HUCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHLHO
OCYILIECTBIISAITh MOUCK, aHAJIM3, CUCTEMATH3AINI0 U WHTEPIPETAlN0 HHPOPMAIIMH Pa3IMYHbIX BHIOB U
(dbopM mpencTaBiaeHuUS,

CO3/1aBaTh TEKCTHI B pa3jiMuHbIX (PopmMarax ¢ ydeToM Ha3HaueHHs] HH(POPMALUU U IIeJeBOU
ayaUTOPHH, BBIOHpAsi ONTHUMAaJIbHYIO (GOPMY MPEnCTaBIEHUS U BU3YaTH3AIHH,

OLIEHHWBATh JOCTOBEPHOCTh, JIETUTHUMHOCTh HH(POPMAIIMKM, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;
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UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PELICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHM3allMOHHBIX 3amad ¢ coOmopeHueM TpeboBaHMIA
SPrOHOMHKH, TEXHUKH O€30TMaCHOCTH, TMTHEHBI, PeCcypcOocOepeKeHHs], NMPAaBOBBIX W STHYECKHUX HOPM,
HOPM MH(POPMAITMOHHOH 0€30MacHOCTH;

BJIAJIETh HABBIKAMH PACMO3HABAHMS M 3aIuThl MH(pOpMaumu, nHGOPMAIMOHHOH 0e30macHOCTH
JMYHOCTH.

OBranenne yHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMH JIEHCTBUAMU:

a) oOieHue:

OCYILIECTBIIATh KOMMYHUKALIUU BO BCEX cepax KU3HH;

pacrio3HaBaTh HeBepOaJbHBIE CpeACTBa OOIICHHWS, NMOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
pacIio3HaBaTh MPEANOChUTKNA KOH(QIMKTHBIX CUTyallui U CMATYaTh KOH(INKTH,

BJIAJIETh PA3JIMYHBIMU CIIOCOOaMHU OOIIEHNSI U B3aUMOJIEHCTBUS,

apryMEHTHPOBAHHO BECTH THAJIOT, YMETh CMSIr4aTh KOH(PIUKTHBIE CUTYaLNHY,

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHSI C UCTIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

0) coBMeCTHasl eATETBHOCTD!

MOHUMATh U UCIIOJIb30BATh MPEHMYIIECTBA KOMAHIHONW U MHANBUIYAIbHOH paboThl,

BbIOMPATh TEMAaTHKy M METOABl COBMECTHBIX JACHCTBHH C ydeToM OOIIUX HWHTEPECOB U
BO3MOJKHOCTEH KaXKIOTO YIeHA KOJUIEKTUBA,

NPUHUMATh e COBMECTHOW NESITeIbHOCTH, OPraHU30BBIBATH U KOOPIWHHPOBATH AEHCTBHS 1O
€€ JOCTUXKEHHUIO. COCTABJATh IUIAH AEUCTBUH, PACHPENENSATb POJIU C YYETOM MHEHUH Y4YaCTHUKOB,
00CyKaTh pe3yIbTaThl COBMECTHOH padOTHI;

OLICHMBATh KAa4E€CTBO CBOETr0 BKJAJa M KaXIOTO Y4aCTHHKA KOMaHIbl B OOIIUH pPe3yJNbTaT IO
pa3paboOTaHHBIM KPUTEPHUSIM,

npeayiaraTb HOBbIE MPOEKTHI, OIEHWBATh WAEH C TO3UIHMHU HOBU3HBL, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH,

KOOPAWHUPOBaTb U  BBIIOJNHATH padoOTy B  YCIOBUSIX PEAJBbHOIO, BHPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS,

OCYILIECTBJIATh MO3UTHBHOE CTPATErMYECKOE MOBEICHHUE B PA3JIMYHBIX CHUTYalMsAX, MPOSBISATH
TBOPYECTBO U BOOOpakeHHe, ObITh HHUIIMATUBHBIM.

OBraneHne yHUBEPCAJIbHBIMH PETYIATUBHBIME ACHCTBUSMU:

a) CaMOOpTraHU3aIHs:

CaMOCTOSITEIbHO OCYIIECTBIIATD [TO3HABATEIBHYIO NEATENbHOCTD, BBISBIISATH MPOOJIEMBI, CTABUTH U
¢dbopMyaHpoBaTh COOCTBEHHBIE 33714l B 00PA30BATENBHON NESTETbHOCTH U )KM3HEHHBIX CUTYALHSAX,

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEHICHHs] MPOOJIEeMBI C YYETOM HMEIOIUXCS PeCypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNIOYTECHU,

JaBaTh OLIEHKY HOBBIM CHUTYaLUsIM,

pacLINPSATh paMKH y9€OHOTO IPEeAMETa Ha OCHOBE JIMYHBIX MTPEATIOUTEHUN;

JenaTh OCO3HAHHBINA BBIOOP, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 34 PELICHHUE;

OLICHUBATh NMPHUOOPETEHHBIN OTIBIT,

cnocoOCcTBOBaTh (POPMUPOBAHUIO W MPOSBICHHUIO INHPOKOH OJPYIULMH B Pa3HBIX OOJIACTSIX
3HaHUH, TIOCTOSHHO MOBBIIATH CBOH 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

7aBaTb OLIGHKY HOBBIM CHTYyallUsiM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3yJIbTATOB LIEISIM,

BJIAJETh HABBIKAMM IIO3HABATEJIbHOH peQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NEHCTBUH WU
MBICIUTEIBHBIX TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU,

UCTIOJIB30BATh MPHUEMbI pe(pIIeKCHH ISl OLICHKH CUTYALMH, BEIOOpA BEPHOTO PELICHMUS,

yMETb OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PELIEHHS 10 UX CHIKEHHIO,

B) SMOIIMOHAJBbHBIA HHTEJUIEKT, PEATONararomui copMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBO€ SMOLIMOHAJIBHOE COCTOSIHUE, BUAETD
HAIPaBJICHUS PAa3BUTHSI COOCTBEHHOH SMOLIMOHAIBHOH chepbl, ObITh YBEPEHHBIM B cele;
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CaMOPETYJIMPOBAHMS, BKIIFOUAIOLIET0 CaMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTb 32
CBO€ MOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIIMOHAIBHBIM NU3MEHEHHSIM H MPOSIBIISITh THOKOCTB,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIJIEHHE K JOCTM)KEHHUIO LENIU M YCIeXy, ONTHMHU3M,
WHHUIHATUBHOCTD, YMEHHUE IEHCTBOBATh, UCXO/IS1 U3 CBOUX BO3MOJKHOCTE,

SMIATHH, BKJIOYAIOIIEH CITOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATDH
€ro MPH OCYIIECTBICHUH KOMMYHHKALIHH, CIOCOOHOCTb K COYYBCTBHIO M CONEPEIKUBAHHMIO;

COLIMAJNBHBIX HABBIKOB, BKJIOYAKOLINX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C APYTMMHU
JFOIbMU, 3a00THTBCS, MPOSIBISITH MHTEPEC U Pa3peruaTb KOHQIUKTHL

r) npuHATHE ceOs U APYTUX JIOACH!

NPUHUMATD ce0sl, MOHUMAsi CBOM HETOCTATKU U TIOCTOMHCTBA,

NPUHAMATh MOTHUBBI U APTYMEHTBI APYTUX JIFOJEH MPU aHAJIHM3€ PE3YIbTATOB AESITeIbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYIHX JIOACH HA OLINOKY,

pa3BUBATh CIIOCOOHOCTb MOHUMATh MUP C TIO3ULIUH APYTOTO YEJIOBEKA.

IIpeameTHbIe pe3yabTATHI

[IpenmeTHble pe3yJibTaThl OCBOEHHs MPOrpaMMbl MO Oujormu Ha 0a30BOM YPOBHE OJIKHBI
OTPaKaTh:

1)  copMHpPOBaHHOCTH 3HAHUN O MECTE U POJH OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(bOpMHUPOBAHHM €CTECTBEHHO-HAYYHONH KApTHUHBI MHpPA, B TMO3HAHWU 3aKOHOB NPUPOABI U PEIIEHUH
npobseM palMOHANBHOTO MPHPOAOIOIB30BAHNSA, O BKIAJE€ POCCHICKHX M 3apyOeKHBIX YYEHBIX B
pa3BHUTHE OHOJIOTHH,

2) BiageHWE CUCTEMOH OWOJIOTMUECKMX 3HAHHWH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroIIne
Ouonornyeckne TEPMHHbI M TOHSATHS (CKWU3Hb, KJIETKA, OpraHm3M, MeTaboJIu3M, TOMEOCTas,
CaMOpEryJIsIKs, CaMOBOCIPOHM3BENEHHE, HACIECACTBEHHOCTb, W3MEHYHMBOCTb, POCT W PAa3BUTHE),
ounonorndeckne Teopuu (kimerounas teopuss T. IlIBanna, M. Ilneiinena, P. BupxoBa, xpomocomHas
Teopust HacienctseHHoctu T. Moprana), yuenuss (H.M. BaBunoBa — o ueHTpax MHOrooOpasusi u
NPOMCXOXKACHUS KYJIBTYPHBIX PACTE€HUil), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB IE€PBOTO TOKOJICHHS,
pacIIeTyIeHHsI, YUCTOThI TaMeT, He3aBUCUMOro HacienoBaHHUs 1. MeHzaens, TOMOJOrHYECKHX PSIOB B
HacnencTBeHHON n3MernunBoctd H.U. Basunosa), npuHIMITE! (KOMITIEMEHTAPHOCTH);

3) BiageHHE OCHOBHBIMHU METOIAMM HAYYHOTO TO3HAHUS, HCIOJIb3YEMBIX B OHMOJIOTHYECKUX
HCCIIEIOBAHMSIX )KUBBIX OOBEKTOB (OTIMCaHHUE, U3MEPEHUE, HAOMIOAeHNE, SKCIIEPUMEHT);

4)  yMeHHe BBIACISATH CYLIECTBEHHBbIC NPU3HAKU. BHUPYCOB, KJIETOK IMPOKAPUOT U SYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCJIe OakTepuii, rpuOOB, pacTEeHHA, JKHBOTHBIX
U 4YelOBeKa, CTPOCHHUS OPraHOB M CHUCTEM OPraHOB pACTeHMH, >XKMBOTHBIX, YEJIOBEKA, MPOLECCOB
JKU3HEEATENIbHOCTH, MPOTEKALINX B OPraHU3MaxX PAacTeHUH, JKUBOTHBIX M YEJIOBEKAa, OMOJOrMYECKHX
npoueccoB. oOMeHa BemecTB (MeTaboONM3M), NPEBPAINEHUS SHEPTrUu, OpOKEHUs, aBTOTPO(PHOrO U
reTepoTpopHOro THUMOB MNUTAaHUSA, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeToreHesa,
sMOpHOreHe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHSI, PA3MHOKEHUS, HANBHAYAIBHOTO Pa3BUTHs OPraHU3Ma
(oHTOreHe3a), B3aUMOACHCTBHSI T€HOB, reTepO3HCca, HCKYCCTBEHHOTO 0TO0PA,

5) yMeHHMe YCTaHaBIMBATh B3aMMOCBSI3M MEXKIy OPTaHOWIAMH KIETKH U HX (PYHKIHSIMH,
CTPOCHHMEM KJIETOK pa3HBbIX TKaHeH M WX (YHKOMAMH, MEKIY OpPraHaMH M CHUCTEMaMH OPTaHOB y
pacTeHM, KUBOTHBIX U YEJOBEKAa U UX (PYHKIHUSAMH, MEKAY CHCTEMaMH OPraHOB M HMX (YHKLHUSIMH,
MEXIy 3TanamMu OOMeHa BEIIEeCTB, STalaMM KJIETOYHOrO IUKJIAa M JKU3HEHHBIX LUKJIOB OPraHHU3MOB,
JTanmaMyd 3MOPHOHAIBHOTO PA3BHUTHS, TEHOTHIIOM W (peHoTHroM, (GeHOTHIOM H (PaKTOpaMH Cpeabl
oOuTaHus,;

6) yMeHHE BBIABISTH OTJIIMYUTEIBHbIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM HYHCIIE PACTEHHI,
JKUBOTHBIX U YEJIOBEKA;

7)  yMEHHE HCIOJBb30BAaTh COOTBETCTBYIOIINE APTYMEHTBHI, OHOJOTHUECKYI0 TEPMUHOJOTHIO U
CHUMBOJIHKY JIJIs TOKA3aTeJbCTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKHUX TPYIIIL;

8)  yMeHuHe pemaTb OHOJIOTHUECKUE 3a7auH, BbISIBJIATH MPHUNHHO-CIICICTBEHHBIEC CBSI3H MEXIY
UCCIIEyeMbIMU OUOJIOTHYECKUMH MPOLIECCAMH U SIBJICHUSIMH, JeJIaTh BBIBOJbI M ITPOTHO3bI HA OCHOBAHUH
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MOJIYYE€HHBIX PE3yJIbTaTOB,;

9) yMeHHE BBINOJHATH JaOOpaTOpHbIE M MpakTHYeckne padoThl, COOMIOAATH MpaBUiIA TPH
padote ¢ yueOHBIM 1 Ja0OpaTOPHBIM OOOPYAOBAHUEM,

10) yMeHHe BBIIBHraThb THIIOTE3bl, MPOBEPATh HUX OSKCIEPHUMEHTAIbHBIMH CPEICTBAMH,
(bopMyIHpYs LIeNTb NCCIEAOBAHMS, AHATU3UPOBATH MOJyYeHHbIE PE3YJIbTAThI U I€IaTh BBIBOABI,

11) ymeHue ydacTBOBaTh B y4eOHO-HCCIIENOBATENBCKON paboTe MO OHOJIOTHH, SKOJIOTHH H
MeNUIHE, TPOBOANMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJMYHO MPENCTABIATD MOJYICHHbIE
Pe3yJIbTAThl HA YIEHUYECKUX KOH(PEPEHIIMSIX;

12) yMeHHe OLIEHWBATh STHUECKUE ACTIEKTHI COBPEMEHHBIX HCCIENOBAaHUI B 0OmacTu OHONIOTHN
U MeIULUHBI (KJIOHUPOBAHHE, MCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANPABJICHHOEC W3MEHEHHE I'€HOMa U
CO3/1aHUE TPAHCT€HHBIX OPraHU3MOB),

13) yMeHHe OCYIIEeCTBISITh OCO3HAHHBIN BRIOOP Oyayliei npoeCcCHOHANBHON AESTeIbHOCTU B
obnactu OWONOrMH, MEOUIHMHBL, OWOTEXHOJIOTMH, BETEPHHAPHH, CEJIbCKOrO XO3SHCTBA, NHINEBOMH
MPOMBIIIJIEHHOCTH, YIJIyOJsITh IO3HABATENbHBI HHTEPEC, HANpaBJICHHBIH HAa OCO3HAHHBIH BBIOOP
COOTBETCTBYIOLIEH npodeccuu 1 MPoaorKeHHe OHOJOrHYeCKOro 00pa3oBaHus B YUPEKICHHUIX CPEIHETO
po(heCCHOHATBHOTO | BBICIIETr0 00pa30BaHUSI.

14) cdopMHPOBAaHHOCTb 3HAHUH O MECTE W POJH OHOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(dbopMUpOBaHHH COBPEMEHHON €CTeCTBEHHO-HAyYHOH KapTUHBI MHpPA, B MO3HAHWU 3aKOHOB MPHPOIBI U
pELIEHNH 3KOJIOTHYECKUX NpoOJeM 4YeIoBEeYeCTBA, a TaKXKe B PELICHWH BOIPOCOB PALIMOHAIBHOTO
NPUPOAOIIONBE30BAHUS, U B (POPMHUPOBAHNH LIEHHOCTHOTO OTHOIIEHHUS K MPUPOAE, OOIIECTBY, YEIOBEKY, O
BKJIJZIe POCCHICKUX U 3apYOEIKHBIX YIEHBIX-OUOJIOTOB B pa3BUTHE OUOJIOTHH,

15) ymeHue BiameTb CHUCTEMOW OMOJIOTMHECKHX 3HAHWMN, KOTOpasl BKIIOYAET OMNPEACTICHUS U
NMOHMMaHHUE CYLTHOCTH OCHOBOIIOJAraroIUX OHOJOTHMYECKHUX TEPMHUHOB U MOHATUH (BHUI, SKOCHUCTEMA,
ounoctepa), Ouonorndeckne Teopun (SBOJIOIMOHHAs Teopusi Y. JlapBuHA, CHUHTETHYECKas TEOPHs
somounn), yaeHus: (A.H. CesepruoBa — 0 myTsx U HampasieHusix ssomounu, B.U. Bepraackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro pasHoBecus Jx. Xapau u B. BaiitnOepra, 3apoabieBoro cXoacTea
KM. bspa), mpasuna (munumyma HO. Jlubuxa, 3KONOTMYECKON NHPAMUABI 3HEPTHH), THIIOTE3BI
(runoresa «mupa PHK» V. I'mnbepta);

16) ymeHHe BiageTb OCHOBHBIMM METOJAMHU HAYYHOTO T[IO3HAHMS, HCIOJB3YEMbIMH B
OMOJIOTHYECKUX HCCIIEAOBAHMSIX JKUBBIX OOBEKTOB U HKOCHCTEM (OMHCAaHUE, U3MepPEHUe, HaOIoIeHue,
SKCIEPUMEHT), CIIOCOOaMH BBISIBIICHHSI U OLIEHKH aHTPOINOTeHHBIX H3MEHEHHUH B IPUPOIE;

17) yMeHHe BBIAENATH CYIIECTBEHHBIE NPU3HAKU. BHUAOB, OHOTEOLEHO30B, SKOCHCTEM U
ouocheprr,  cTAOMNIM3MPYIOIIErO,  ABIDKYIIETO W Pa3phIBAOLIETO  €CTECTBEHHOro  othopa,
AJJIOTIATPUYECKOTO U CUMIATPUYECKOTO BUAOOOPA30BAHMS, BJIMSHUS IBMKYLINX CHJI 3BOJIOLMH HA
reHO(OH MOMYJISINUY, TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpenie OOMTaHMsI, YepeIOBaHMs HAIIPaBJICHHA
SBOJIFOLIMY, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B SKOCHUCTEMAX;

18) yMeHHe yCTaHABIUBATh B3aMMOCBSI3H MEXKIY MPOLIECCAMH SBOJIIOLINH, ABMKYIIMMU CHIIAMU
AHTPOTIOT€HE3a, KOMIIOHEHTAMH PA3JIMUHBIX SKOCHUCTEM H MPHUCIIOCOOICHUSMU K HIM OPTaHHU3MOB;

19) yMeHHe BBIABIATH OTIMYUTEIbHBIE PU3HAKU JKUBBIX CHCTEM, TPUCTIOCOOIEHHOCTD BUIOB K
cpene oOuTaHus, a0MOTUYECKUX U OMOTHUYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH OPraHU3MOB B
coo0l11ecTBax, aHTPOTIOT€HHBIX N3MEHEHHH B 3KOCHCTEMaX CBOEH MECTHOCTH,

20) yMeHHe HCIOJIB30BATh COOTBETCTBYIOLINE apPTYMEHTHI, OMOJIOTHMYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JJIsl TOKAa3aTeJbCTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIII, B3aUMOCBS3H
OPraHM3MOB W cpenpl OOWTaHHs, EIWHCTBA YEJNIOBEYECKUX pac, HEOOXOAWMOCTH COXpPaHEHHS
MHOroo0Opas3usi BUJIOB U SKOCHUCTEM KaK YCJIOBHUS COCYIIIECTBOBAHUS MPUPOJIBbI U YEJIOBEYECTBA,

21) ymeHHe peuratb OMONOTUYECKHUE 3a/1a4H, BBISBISTh NPUIMHHO-CIIEICTBEHHBIE CBSA3H MEKIY
UCCIIEyeMbIMH OMOJIOTHYECKUMH MPOLIECCAMH U SIBJICHUSIMH, J€JIaTh BBIBOJbI M ITPOTHO3bI HA OCHOBAHUH
MIOJIYYE€HHBIX PE3yJIbTaTOB,;

22) yMeHHe BBINOJHATH JAOOPATOpPHBIE W MpakTHUecKue paboThl, COOMIOAATh MpaBHia TNPU
padote ¢ yueOHBIM 1 Ta0OpaTOPHBIM OOOPYAOBAHUEM,

23) yMeHHe BBIBHraTb THIOTE3bl, MPOBEPSATh HUX OSKCIEPHUMEHTAIbHBIMH CpPEICTBAMH,
(bopMyIHpYs LIeNTb NCCIEAOBAHMS, AHATU3UPOBATh MOJyYCHHbIE PE3YJIbTAThI U I€JIaTh BBIBOABI,
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24) yMeHHe Yy4acTBOBaTb B y4eOHO-HMCCIIENOBATENbCKON paboTe mo OHOJIOTHH, SKOJIOTHH H
MeNUIIHE, TPOBOANMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOMIECTB, U MyOJMYHO MPENCTABIATD MOJYYCHHbIE
PEe3yJIbTAThl HA YIEHUYECKUX KOH(PEPEHIIMSIX;

25) yMeHHe OLICHMBAaThb THIOTE3bl M TEOPUHM O TMPOUCXOKIACHHH JKU3HH, YEJOBEKa U
YeJIOBEUECKUX pac, O MPUUYMHAX, MOCIENCTBUSAX H CITOCO0aX MPEAOTBpaLeHUs IT00ATbHBIX H3MEHEHHH B
ouochepe;

26) yMeHHe OCYILIECTBISITh OCO3HAHHBIA BBIOOp Oyaymieil mpodecCHOHaIbHON NEesITeTbHOCTH B
obnactu OHMONOTHH, SKOJOTHH, NPUPOIOTOIb30BAHUS, MEIUIMHbBL, OHOTEXHOJIOTHH, TCHXOJOTHH,
BETEPUHAPHUH, CEITBCKOTO XO3SHCTBA, MUIIEBOH MPOMBIIIIJICHHOCTH, YIIyOJIsATh IO3HABATEIBHBII HHTEPEC,
HATNPaBJICHHBIA Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MPOQECCHU U MPOAOIDKEHHE OUOJIOTHIECKOTO
00pa3oBaHus B yUPEIKACHUAX CPEIHETO MPOPECCHOHAIBHOTO U BBICIIEro 00Opa30BaHus.

JIn4HOCTHBIE Pe3yabTATHI PeaJH3alUuH NPOrpaMMbl BOCIIHTAHUS

1) IlposBrsomui U JEMOHCTPUPYIOIIHNIA YBAXKESHUE K JIFOASIM TPYAA, OCO3HAIOUINI [IEHHOCTh
coocreerHoro Tpyma. Crpemsmmiics Kk (OPMHPOBAHHMIO B CETEBOH Cpeae JIMYHOCTHO U
npoheCCHOHATBHOTO KOHCTPYKTHBHOTO «ITU(PPOBOTO ClIena»

2)  Oco3Harouuil NPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YeJIOBEKA, YBAKAIOIIUNA COOCTBEHHYIO U
Yy)KYI0 YHUKaJIbHOCTh B PA3JINYHBIX CUTYaLUsX, BO BCEX (pOopMax U BUAAX AESITEITBHOCTH.

3) CnocoOHbIH mpu B3aUMOACHCTBUU C APYTHMMH JIIOJbMH JOCTHIaTh MOCTABJICHHBIX LIEJEH,
CTpeMsIIuics K (POPMHUPOBAHUIO B CTPOUTEIBHON OTPACIM W CHUCTEME JKIUIUIIHO-KOMMYHAJIBHOTO
XO3sIICTBA JIMYHOCTHOTO POCTA Kak mpodeccroHana

4)  CnocoOHbIii CTaBUThH nepen coOOH menu Uit PelleHHs] BOSHUKAUINX MPoQhecCHOHATbHBIX
3amad, MoadupaTrh CHOCOOBl PEIleHHMss W CPEACTBa PAa3BUTHS, B TOM YHCIE C HCIOJIB30BAaHHEM
UH(POPMALMOHHBIX TEXHOJIOT U

5)  CnocoOHbIH MCKaTh W HAXOAWTH HEOOXOAUMYIO WH(pOPMALMIO UCIONB3Ys PasHOOOpa3HbIe
TEXHOJIOTUU €€ TOWCKA, IJIs1 PELICHMs BO3HHUKAIOIIMX B MPOLECCE MPOU3BOJCTBEHHONH AESTENBHOCTH
npoOJIeM MPH CTPOUTETBCTBE U HKCIUTyaTALlH OOBEKTOB KAITUTAIBHOTO CTPOUTEIBCTBA

6)  CnocoOHbBIH BBIABUraTh aJbTEPHATUBHBIC BAPUAHTHI NEHCTBHIA C LEJBIO BBIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJITOPUTMOB; MO3ULMOHUPYIOLTHI ceOsl B CETH KaK Pe3yJbTaTHBHBIA M MPUBJIEKATEIbHBIHI
YYaCTHUK TPYAOBBIX OTHOLIEHUI

7) llpuHEMaOmMMA W MOHUMAOIIMA LETH W 3aa4d COIMAJIbHO-3KOHOMHYECKOTO Pa3BHUTHS
pEeruoHa, TOTOBBII pabOTaTh HA UX TOCTIKEHHE, CTPEMSIIIUICS K MOBBILICHUIO KOHKYPEHTOCTIOCOOHOCTH
Jlunenikoit 06acTy B HAMOHAIBHOM U MHPOBOM MacITadbax

8) Crpemsimuiics K CaMOPa3BUTHUIO M CaMOCOBEPIICHCTBOBAHUIO, MOTHBHUPOBAHHBIA K
0o0y4eHHIO, TPUHUMAIOLINA aKTHBHOE y4YacTHE B COLMAJIBbHO-3HAYMMOM NEATENIbHOCTH HAa MECTHOM U
PErMOHAILHOM YPOBHSX

9)  CrnocoOHbIif cTaBUTH Mepen coOOM LeNu MO BOSHUKAIOIINE KU3HEHHbIE 3a1a4H, TOA0UpaTh
crocoObl peIleHus] W CPeACTBAa pAa3BUTHs, B TOM YHCJIE C HCIOJb30BAaHHEM LU(PPOBBIX CPEACTB;
CONIEHCTBYIOIIHIA MOANEPKAHUIO TIPECTIKA CBOeH mpodeccuu u 00pa3oBaTENIbHON OpraHu3anu

10) TortoBelii K TpodecCHOHATBHON KOHKYPEHLIMH U KOHCTPYKTUBHOHN PEAKIIH HA KPUTHKY

11) VYwmeromwuii aHATU3UPOBATh PAOOUYI0 CUTYAIUIO, OCYLISCTBIISIOIIUNA TEKYIIHA U UTOTOBBIN
KOHTPOJIb, OLICHKY M KOPPEKIHIO COOCTBEHHOH ETETbHOCTH, HECYIIUH OTBETCTBEHHOCTD 32 PE3YJIbTAThI
cBOEH paboThI

12) CopeiicTByronuii (OPMUPOBAHHIO TOJIOKHUTEILHOTO 00pa3a M MOANEPIKAHUIO MPECTHKA
cBoeii mpodeccuu
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4. CTPYKTYPA U COJAEP)KAHUE YYEBHON JUCIHUTLINHBI

4.1 O6bem yueOHOH TUCIIUTLIHHBI

O6bem uacoB
Bupn yueOHoii paGoTbl BCEro no B T.4. B 1-M B T.4. BO 2-M

y4eOHOMY IJIaAHY ceMecTpe cemecTpe
O6wem OI1 196 68 128
Bcero 178 68 110
Teoperuueckue 3aHATHS 162 62 100
IIpakTuueckue 3aHATUS 16 6 10
IIpomexyTouHast aTTecTauus 18 - 18
IIpomexyTounas aTrecTanus B Kontponenas Dx3aMeH
dopme: pabota

4.2 TemaTuyeckoe NJIAHUPOBAHUE

KoanuecTBo 4acos

HaunmeHoBaHMe pa3fe/ioB H TeM Ob6wvem Teoperu | IIpakTuy
OI1 Beero YECKHE €CKHe
I cemecTp
Tema 1. buoJsiorusi kKak HayKa. 2 2 2 -
Tema 2. 7KuBble cuCTeMBbI H HX H3YYeHHe. 2 2 2 -
Tema 3. buojiorust KjeTku. 4 4 4 -
Tema 3.1 Knetka — cTpykTypHO-()yHKIMOHAIbHAS 2 2 2 -
€AMHULIA KUBOTO.
Tema 3.2 MeTopl MOJEKYJIIPHON U KJIETOYHOH OUOJIOTHH. 2 2 2 -
Tema 4. XumMunueckasi Opranusanmsi KJIeTKH. 4 4 4 -
Tema 4.1 XuMmuueckuil COCTaB KIETKHU. 2 2 2 -
Tema 4. Hyknennossle kucnorel. IHK u PHK. 2 2 2 -
Tema S. CTtpoeHue u pyHKIHHU KJIETKH. 6 6 6 2
Tema 5.1 Tunsl kIeTOK. 2 2 2 -
Tema 5.2 OpraHoubl KJIETKH. 2 2 2 -
IIpakTnueckoe 3ansiTue Nel «M3yuenue crpoeHus 2 2 2 2
KJIETOK PA3JINYHBbIX OPraHU3MOBY.
Tema 6. O6mMeH BeliecTB M NpeBpaLeHHe JHEPTUH B 6 6 6 -
KJIETKeE.
Tema 6.1 AcCuMUIISILIUS U JUCCUMMIIALIUA — IBE€ CTOPOHBI 2 2 2 -
MeTabonn3ma.
Tema 6.2 [lepBUYHBII CUHTE3 OPTaHUYECKHUX BELIECTB B 2 2 2 -
KJIETKE.
Tema 6.3 D PeKTHBHOCTH SHEPreTUIECKOTO OOMEHa. 2 2 2 -
Tema 7. HacineacTeenHas uHpopmaums ¥ peaau3auus 4 4 4 -
¢€ B KJIeTKe.
Tema 7.1 buocunres Oenka. ['eHeTHYECKUI KO, €r0 2 2 2 -
cBoiicTBa. TpaHckpunuus — MaTpuusblii cuaTe3 PHK.
Tewma 7.2 HacnencreHHas WHGOPMALIUS U peaTn3aius eé 2 2 2 -
B KJIeTKe. BUpychl — HeKieTouHbIe (POPMBI )KU3HU U
obaHraTHble MapasyuThL
Tema 8. 7KuzHeHHbIH UK KJICTKH. 4 4 4 -
Tema 8.1 KyeTouHbIl UK, €ro NEPUOABI U PEryJIsLUsL. 2 2 2 -
Tewma 8.2 JleneHue KJIETKH — MUTO3. 2 2 2 -
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Tema 9. CTtpoeHue u GyHKIH OPraHU3MOB 6 6 6

Tema 9.1 buosorndeckoe pasHooOpa3ue OpraHu3MOB. 2 2 2

Tema 9.2 JIsuxxenue opranu3mos. [Iuranne opranusmos. 2 2 2

Jprxanue opranu3mMoB. TpaHCIOPT BELIECTB Y OPraHU3MOB.

Brinenenue y opraHu3MoB. 3aiiura y OpraHu3MoB.

PaznpakumocTs 1 perymsanus y opranu3mos. HepsHas

cucreMa 1 peieKTopHast PeryJsius Y )KUBOTHBIX

Tema 9.3 ['yMopanbHas peryysaums U 3HIOKPUHHAs 2 2 2

CHUCTEMa KUBOTHBIX U YeJOBeKa. B3auMOCBsI3b HEPBHOH U

SHAOKPUHHOU cucTeM. [ nnoranamo-runoduszapHas

CUCTEMA.

Tema 10. PasMHOKeHHe U pPa3BUTHE OPTAaHH3MOB 4 4 4

Tema 10.1 @opMbI pa3MHOKEHHUST OPTaHU3MOB: Oecroioe 2 2 2

(BKJIFOUAs! BET€TATHBHOE) U MOJIOBOE. Metio3.

Tema 10.2 I'ametorenes y x«uBoTHbIX. OINJIOAOTBOPEHUE U 2 2 2

SMOPHOHATIBHOE PA3BUTHE KHBOTHBIX.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U 2 2 2

H3MEHYHBOCTH OPraHu3MoOB

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH 14 14 10

Tema 12.1 MonorubpungHoe ckpeuBaane. [lepsrlii u 2 2 2

BTOPOM 3aKOHbI Mennens.

Tema 12.2 Ananuzupyroiee ckpemuBanue. TpeTuii 3aKkoH 2 2 2

MeHnnens — 3aKOH HE3aBUCHMOI'O HAaCJIeAOBaHUs

npu3HakoB. LluTosorndeckne OCHOBBI JTUTHOPHIHOTO

CKpelHBaHMUSI.

Tewma 12.3 CuenyieHHOE HacleIOBaHNE MPU3HAKOB. PaboThI 2 2 2

T. Moprasa. XpoMOCOMHasi TEOpUsl HACJIEACTBEHHOCTH.

Tema 12.4 I'enernka nosa. XpoOMOCOMHBIN MEXaHU3M 2 2 2

onpenenenus nona. Hacnegosanue npusHakos,

CLEMJICHHBIX C MOJIOM.

Tema 12.5 I'eHOTHI Kak LEJOCTHAs CUCTEMA. 2 2 2

[pakTuueckoe 3ansaTue Ne 2 «M3yueHnue pe3ynbTaToB 2 2 -

MOHOTHOPHUAHOTO CKPEIIHUBAHUS Y APO30QIIbD).

[pakTuueckoe 3ansaTue Ne 3 «M3yuenue pe3ynbTaTos 2 2 -

JUTHOPHUTHOTO CKPEIUBAHUS Y APO30(IIBDY.

Tema 13. 3aKoHOMepHOCTH H3MEHYHBOCTH 4 4 4

Tema 13.1 Bunabl ©3MEHUUBOCTH: HEHACJIEICTBEHHAs U 2 2 2

HACJIEACTBEHHAs.

Tema 13.2 MyTaunoHHast ©3MEHYUBOCTb. BUbI MyTaLUii: 2 2 2

reHHbIE, XPOMOCOMHbBIE, TeHOMHbIE. [IpUunHEI

BO3HUKHOBEHUs MyTaluil. MyTareHsl U UX BJIUSHUE Ha

OpPraHU3Mbl. 3aKOH FTOMOJIOTMYECKUX PSIIOB B

HacyencTBeHHOH n3MernunBocty (H. M. BaBuios)

Tema 14. I'eHeTnKa 4yesioBeKa 2 2 2

Tema 15. Cenekunsi OpraHu3MoB 2 2 2

Tema 16. BuoTexHo10rusi M1 CHHTeTHYECKAS OHOJIOT S 2 2 2

Bceero B I cemecTpe 68 68 62
II cemecTp

Tema 17. 3apo:xkaeHne u pa3BuTHE IBOJIOLUOHHBIX 6 6 6

NMpPeaCTABJIEHHI B 0MOJOTHH

Tema 17.1 Opomoumonnas Teopust U. Jlapeuna. 2 2 2
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Tema 17.2 JIBrxyimue Cuiibl 3BOJIIOLUN BUJOB IO 2 2 2
U. Napsuny/

Tema 17.3 OdopmiieHre CHHTETHUECKOH TEOPHU 2 2 2
sposirortuu (CTD). HelitpanbHasi TeOpHst SBOJTIOIHH.

CoBpeMeHHast HBOJIFOIMOHHAS OHOJIOTHSL

Tema 18. Muxpossosonnst 4 €€ pe3y/abTaThl 14 14 14
Tema 18.1 Ilonynsinus kak 31€eMeHTapHast €IUHNALA 2 2 2
sBosronuu. CoBpeMeHHbIe METO/Ibl OLIEHKH '€HETHUECKOIrO

pa3HOOOpa3usi U CTPYKTYPhI MOMYJISIHIA.

Tema 18.2 DnemenTapHbie (HaKTOPBb! (ABMKYLIUE CUJIIBI) 2 2 2
sBOMOLMU. MyTanroHHbIH npouecc. KomOunaTneHas

HU3MEHYHBOCTb.

Tema 18.3 EcrecTBeHHbII 0TOOP — HaNpaBIAOLIHiA (HaKTOP 2 2 2
sBOJIOLMHU. BO3HUKHOBEHHE 1 3BOJIFOLINS COLIMAIBHOTO

MOBEJICHUs JKUBOTHBIX.

Tema 18.4 ITpucnocoOIeHHOCTh OPraHM3MOB Kak 2 2 2
pe3yJapTaT MUKPO3BOMIOLMH. OTHOCUTENIBHOCTD

npUCIOCOOJICHHOCTH OPraHU3MOB.

Tema 18.5 Bun, ero kpurepuu u crpykrypa. M3omsanms — 2 2 2
KJIFOYeBOU (pakTop BUIOOOpPA30BAHUS.

Tema 18.6 Mexanusmsl OPMHUPOBAHUS OHOJIOTHUECKOTO 2 2 2
pa3zHooOpasusi.

Tema 18.7 Mukpo3BOIIOLUS U KOSBOJIIOLUS NAPA3UTOB U 2 2 2
UX X0351€B. MeXaHU3Mbl (POPMHUPOBAHUS YCTOMUHNBOCTHU K

AHTUOMOTHKAM U CIOCOOBI OOPBOBI C HEM.

Tema 19. MaxkpodBosronusi u €€ pe3yabTaThbl 6 6 6
Tema 19.1 IlaneoHTonOrN4YeCKre METOABI U3YUECHUS 2 2 2
SBOJIFOLIUN. DMOPHOJIOTUYECKHE 1 CPABHUTEIBHO-

MOP(hOJIOTHUECKUE METO bl U3YYECHHUS IBOJIFOLIIH.

Tema 19.2 XpoMOCOMHBIE MyTallUU U 3BOJIIOLUSI TEHOMOB. 2 2 2
Tema 19.3 Obmue 3akOHOMEPHOCTH (TPaBUIIa) YBOJIFOLIHH. 2 2 2
HepaBHOMEPHOCTH TEMIIOB 3BOJIFOLIUH.

Tema 20. IlpoucxokaeHue 1 pasBuTHe )KU3HHU Ha 3JemJie 10 10 10
Tema 20.1 Hayunble runotes3sl IPOUCXOXKACHUS )KU3HU HA 2 2 2
3emie.

Tema 20.2 OcHOBHBIE 3TaIlbl HEOPraHUUECKOH 3BOJIOLUH. 2 2 2
Tema 20.3 Hctopus 3eMiau U METObI €€ U3YyUeHUs. 2 2 2
I'eoxpoHOJIOTHS U €€ METOBL.

Tewma 20.4 PazButue *Ku3HU Ha 3eMJIe [0 3pam U 2 2 2
nepuonam. [IpoOiema coxpanenus OHOpa3HOOOpa3us Ha

3emie.

Tema 20.5 CoBpemeHHas cuctemMa OpraHu4eckoro Mupa. 2 2 2
[TpuauME KIaccupukanuu oprann3mMoB. OCHOBHBIE

CUCTeMaTU4YEeCKHE TPYIIIbI OPraHU3MOB.

Tema 21. IlpoucxosxkaeHne 4eJJ0BEKA — AHTPONOTeHe3 14 14 14
Tema 21.1 CraHoBlieHHE IPEACTABICHHMN O 2 2 2
IIPOUCXOXKACHUN YeJIOBEKA.

Tema 20.2 CxoaCTBO 4enoBeKa ¢ )KMBOTHBIMH. 2 2 2
CucremaTuueckoe MnoJyioskeHue yenoseka. OTanuus

YeJIOBEKA OT JKUBOTHBIX.

Tema 20.3 OCHOBHBIE CTalUN AHTPOIIOTCHE3A. 2 2 2
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CucreMartuka.

Tema 20.4 OCHOBHBIE CTalUU AHTPOIIOTCHE3A. 2 2 2
Tema 20.5 OcHOBHBIE CTaIUN AaHTPOTIOT€HE3A. 2 2 2
Tema 20.6 Baustaue reorpadudeckoii cpensl u apeiida 2 2 2
TeHOB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YEJIOBEKa.

Tema 20.7 Henoseueckue pacel. BpeMs u myTu pacceneHus 2 2 2
4eJIoBeKa Mo riaHeTe. EQMHCTBO yenoBeueckux pac.

Tema 22. JKko0rusi — HAyKa 0 B3aHMOOTHOLIEHHSX 4 4 4
OPraHu3MoOB H HAJOPraHU3MEHHBIX CHCTEM €

OKPpY:Kawuel cpegou

Tewma 22.1 3aposxaeHue U pa3BUTHE SKOJOTUH B TPyAax 2 2 2
cOBeTCKUX yueHbIX. Pa3znensl u 3anaun skonoruu. Cas3b

SKOJIOTHH C IPYTUMU HayKaMH. 3HaU€HHE 3KOJOTUIECKUX

3HAHUN JJ1s1 YEJIOBEKA.

Tema 22.2 Metoab! sxosoruu. I[loneBrie HaOMOEHMS. 2 2 2
DKCHepUMEeHTHI B 3K0oJoruu. MozenupoBaHue B SKOJOTHH.

MOHHUTOPHUHT OKPY>KaOIIEH CPebL.

Tema 23. Opranusmsl u cpeaa o0UTaHUS 4 4 4
Tema 23.1 Dxonorudyeckne GakTOPbl K 3aKOHOMEPHOCTH 2 2 2
ux perictBus. Knaccudukanms sxonornyecknx GpaxTopos.

Tema 23.2 buotnueckue paxtopel. Buner Onotnuecknx 2 2 2
B3aUMOACHCTBUI.

Tema 24. JKo0rusi BUAOB U NONYJISINHA 6 6 6
Tewma 24.1 Dkosnoruueckue XapakTepUCTUKU MOMYJISILUH. 2 2 2
[TonynsAuus kak OMOJOruyecKast CUCTEMA.

Tema 24.2 Dxosorudeckas CTpyKTypa HOMYJIALNH. 2 2 2
TTousarue 00 3KOJOrMYECKO HUIIE BULA.

Tema 24.3 Bup xak cuctema nonyJssiiuil. Apeasibl BUIOB. 2 2 2
Bunbl 1 UX *KM3HEHHbIE CTPATETHU.

Tema 25. Jxonorus coodumecTs. IKOJI0rHYECKHE 10 10 10
CHCTEMBI

Tema 25.1 CooOmectBa opranu3mMoB. bruorieHos u ero 2 2 2
crpykrypa. CBsizu MeXy OpraHu3MamMu B OHOLICHO3E.

Tema 25. 2 @yHKuHOHAIBHBIE OJOKH OPTaHU3MOB B 2 2 2
skocucreme. Tpoduueckue yposHu. Tpoduueckue nenu u

CETH.

Tema 25.3 OcHoBHBIE OKa3aTenu 3KkocucTeMbl. buomacca 2 2 2
U IPOAYKLUSA. DKOJOTHYECKHe MHPAMUJIbI YUCE,

Ouomacchl ¥ YHEPTUH.

Tema 25.4 HanpaBneHHbIE 3aKOHOMEPHBIE CMEHBI 2 2 2
COO0IIECTB — CYKIIECCUU.

Tema 25.5 AatponoreHHsle 3kocucTeMbl. Paznnuus Mexay 2 2 2
AHTPOTNOT€HHBIMU U IPUPOIHBIMU HKOCUCTEMaMH.

Tema 26. Buocdepa — rinodanbHas 3xocucrema (6 4). 6 6 6
Tema 26.1 Yuenne B.U. Bepnanckoro o 6uocdepe. 2 2 2
ObnacTtu 6uocdepsl u eé cocras. JKuBoe BEIEeCTBO

O6uocdeps! 1 ero GyHKIHH.

Tema 26.2 3aKOHOMEPHOCTH CYIECTBOBaHUS OHOChHEpHI. 2 2 2
KpyroBopoTs! BemecTs 1 OMOreOXUMHUYECKUE [TUKJTBL.

PurmuaHOCTH siBeHul B buocdepe.

Tema 26.3 3onanpHOCTh OUOChepsnl. [TorsiTHE 0 OHOoME. 2 2 2
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OCHOBHBIE OHOMBI CYIIH.

Tema 27. YenoBek u OKpy:Kaoumas cpeaa 6 6 6 -
Tema 27.1 Dkojoruueckue KpU3NUChl U UX MPUUHHBL 2 2 2 -
Bo3zpeiicTBre yenoBeka Ha duocdepy.

Tema 27.2 AHTponioreHHOe BO3€MCTBUE HA PACTUTENbHbBIN 2 2 2 -
U KMBOTHBIM MUp. OXpaHa pacTUTENBLHOIO U JKUBOTHOTO

mupa. KpacHble kHUTH.

Tema 27.3 OcHOBHbIE NIPUHLUIIBI YCTOMUHUBOIO pa3BUTHS 2 2 2 -
4eJloBe4YeCTBa U Npupobl. PanioHanbHoe

NPUPOAOTIONB30BAHNE U COXPAHEHHE OMOIOTUIECKOTO

pasHooOpaszust 3eMim.

Tema 28. MeanuuHCKasi Napa3suTOJIOTHS. 24 24 14 10
Tema 28.1 IIpenmer u 3anaun MEULIMHCKON 2 2 2 -
napasurosorud. Tun npocreimue, XapakTepUCTUKA THUIIA.

Tema 28.2 Knacc capkonosbie. Kiacc uadysopun. Knace 2 2 2 -
CHOPOBUKHU.

HpakTuueckas padora Ne 4 [Ipotozoonorus. Knace 2 2 - 2
KOPHEHOKKH, MHQY30PHH, JKTYTHKOBBIE H CITIOPOBUKH.

Tewma 28.3 O0mas u MEIUUMHCKAS TeIbMUHTOJIOTHS. THIT 2 2 2 -
IJIOCKHE YEPBU, XapaKTEpUCTUKA TUIIA.

HpaxkTuueckas padora Ne S Tun mmockue. Knace 2 2 - 2
COCAJIBIINKH.

Tema 28.4 Knacc n1eHTOYHBIE YEPBU, XapaKTEPUCTUKA 2 2 2 -
knacca. bbrunii 1ierneHb, CBUHOM METIeHb, SXUHOKKOK,

AJIbBEOKKOK, KapJIMKOBBIHN LIENEeHb, INUPOKUI JICHTEILL.

HpakTuueckas padora Ne 6 Tun mockue. Knace 2 2 - 2
JICHTOYHBIC YepPBH/

Tema 28.5 Knacc kpyriblie 4epBH, XapaKTEPUCTUKA Kjacca. 2 2 2 -
Ackapusa denoBedeckasi, OCTPUILIA, BJIACOIJIAB,

TPUXUHEJIA, PULITA.

IIpakTnueckas padora Ne 7 Tun kpyrible 4yepBu. 2 2 - 2
Tewma 28.6 O0mas 1 METUIIMHCKAST apaXHOIHTOMOJIOTHSI. 2 2 2 -
IpaxTuueckas padora Ne 8§ ApaxHOSHTOMOJIOTHSI. 2 2 - 2
Bceero Bo Il cemecTpe 110 110 100 10
Htoro 178 178 162 16

4.3 TeMbl HHAUBHAYAJIbHBIX POEKTOB

B Teuenne 1 xypca KakapiM OOy4YarOIIMMCS BBIMOJIHSAETCS MHIUBUAYAJIbHBIA MPOEKT MO OTHOHN

WM HECKOJbKUM JUCUMIUIMHAM, 3a CUET BPEMEHH,
(DenepanbHbIl  TOCYNAPCTBEHHBIH  0Opa30BaTENbHBIMN

Bbuorexnomorns - HaOgCXKAbl U CBEPHICHUS.
Bopsbda co crapenuem B 21 Beke.
Bupycer - HekeTouHbIe POPMBI JKU3HU.

A o e

Bupycer - 6ena 21 Bexka.

CTaHAapT

AgnanTanys OpraHu3MOB K YCJIIOBHUSIM OKPYKarOIIeN CPebl.
Apxeiickast u IIpoTepo3oiickast 3pbl ¢ TOUKH 3peHUst OUoJora.

cpenHero
oOpa3oBaHus, yTBEpPKACHHBIIN npukazoM Munobprayku Poccun ot 17 anpenst 2012 r. Ne 413).

buosnornueckne MeTopl 60pbOBI C BPEIUTENIMH KOMHATHBIX PACTEHHH.

(mostHOTO)

OTBCOACHHOTO Ha I/ISYLIGHI/IG AUCLIUTTIIINHBI
o01ero
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8. BnusHHe CTpeccOB Ha 30POBbE YETIOBEKA.
9. BuusHMe TPAHCTEHHOTO KOpPMa Ha pPa3BUTHE PENPOAYKTUBHON CUCTEMBI MBILIEH.

10. BrustHHe TPaHCHOPTHOH 3arpsi3HEHHOCTH BO3yXa Ha 3MU(UTHBIE JIMIIAHHIKH HAIETO KPast.

11. BrusiHre PUTOHLMAHBIX PACTEHUH HA )KUBBIE OPTaHU3MBI.

12. T'unoTtessl 0 MPOUCXOKICHUH YEIOBEKA.

13. JIBuKylnue CUJIbI SBOJIIOLIMM.

14. JIpmkymue cuibl 3BoJiroiini. bopr0a 3a cyiecTBoBaHUE.

15. EcrecTBeHHbIe cOOOIIECTBA JKUBBIX OPraHU3MOB. BUOT€OIIEHO3bI.

16. U3MmeHeHne OCTPOTHI CITyXa, B 3aBECUMOCTH OT BO3pacTa M BJIUSHUS (PaKTOPOB BHELITHEH

cpenpl.

17. U3yueHue BHIOBOTO pasHOOOpa3Us MEPBOLBETOB.

18. HzyueHue BIUSHUS NMPOTUBOAKAPUIIMIHON 00pabOTKHM Ha YUCIEHHOCTh U MHOTOOOpasne

Ha3eMHBIX OECIIO3BOHOYHBIX JKUBOTHBIX.

19. I/IsyquI/Ie AOMAIITHETO pallUOHA MUTAHUA C TEJBIO BbIABJIICHUSA B HEM 'CHETUYCCKHU

MOJU(UIIMPOBAHHBIX HHIPEIUEHTOB.

20. HSYI'IGHI/IG COACPIKaHUA KapOTHHA B KOpMax AJisd CeTbCKOXO3IMCTBEHHBIX JKUBOTHBIX.

5. YCJOBUS PEAJIM3ALIMA ITPOT'PAMMBI YUYEBHON JUCLUTIIVHBI

5.1 MaTepuanbHo-TeXHHYeCKoe o0ecrneyeHHe

Peanuzanus yueOHOM TUCIMIUTUHBI OCYINECTBIIsIETCS B yueOHOM KabuHeTe «buoiorusy.
Obopynosanue yueOHOTO KabUHETA!

MOCAZ0YHbIE MECTA [0 KOJMUYECTBY OOYUArOIIUXCS,

pabouee MeCTO MpenoiaBaTes;

KOMITJIEKT Y4e0OHO-METOANYECKON JOKYMEHTALIUH.
TexHudyeckue cpeacTsa OOyUSHHUS:

KOMITBIOTEP C JIUIICH3UOHHBIM MMPOTPAMMHBIM O0ECTIeUeHUEM,

teneBu3op Panasonic,

SKpaH.

Harnsnasie nocobust mo OUOIOTUU:

AHaoru4Hble OpraHbl 3alUThl PACTEHUH OT TPaBOSIHBIX JKUBOTHBIX.
Bupbl 3alIMTHBIX OKPACOK.

I'oMonorus nne4eBoro U Ta30BOro MOsiCa MO3BOHOUYHBIX.

I'opnble MOpOAEI U MUHEPAJIBL.

Konnekuus «KaMeHHBIN yroiby.

Habop mysnsikeii miogoB THOPUAHBIX U MOJUTUIONIHBIX PACTEHUH U MX UCXOAHBIE (POPMBL
ITocobue nuHAMHUYEeCKOe NEMOHCTPUPYIOLIEe NeIEHUE KIETKH.
[Mocobue nruHaMIYECKOe TEMOHCTPHUPYIOINee 3aKOHbI MeHes.
IIpumep NOKPOBUTEIBLCTBEHHON OKPACKH.

IIpumep npenocreperaronieil OKpacKku.

[TprmMepr! 3aIIUTHBIX MPUCTIOCOOIEHUN Y JKHBOTHBIX.

IIpumepb! KOHBEPreHIUH.

IIpucnocoburenpHbIE U3MEHEHHS B KOHEYHOCTSIX HACEKOMBIX.
PyaumeHnTapHbie OpraHbl NO3BOHOYHBIX.

DOpMBI COXPAHHOCTH UCKONAEMBIX PACTEHUHN U JKUBOTHBIX.

Mopgpenu monekyansl JJHK.
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5.2 UndopmannonHoe odecnedeHne 00yueHust

Jlis peanuzanyy nporpamMmsl B OHOIHOTEUHBIH (POHI BXOAAT y4eOHUKH, Y4eOHO-METOIUYECKHE
koMmruiekTel (YMK), obecnieunBaromire ocBoeHue yaeOHOH nucuuriInabl « buomorusy.

IMeuaTHbie u3ganus

OcHoBHas quTepaTypa

OcHoBHast:
1 buonorus : yueOHUK U MPAKTUKYM AJis cpenHero npodeccuonansuoro odpasosanus / B. H. Apeirun [u
ap.] ; mox penakuueit B. H. Apeiruna. — 2-e usn. — Mocksa : U3narensctso FOpaiit, 2023, — 378 ¢. —
(ITpodeccuonanvroe obpazosanue). — ISBN 978-5-534-09603-3. — Tekct : 3JIeKTpOHHBIA //
ObpazoBarenpHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489661

JlonoTHUTEe/IbHAS JIUTEepaTypa
1.I'poresa, JI. B. buonorus : yuebnoe nocodbue / JI. B. I'pomeBa. — Boponex : BITYUT, 2020. — 119 c.
— ISBN 978-5-00032-482-0. — Texcr : anekTpoHHbIH // JIaHb : 3JeKTPOHHO-ONOINOTEYHAs cCHCTeMA. —
URL: https://e. lanbook.com/book/171023. — Pexwum noctyna: 1uist aBTOPHU3. TOJIb30BATENEH.
2 3anenuna, O. C. buonorus : yuebroe nocodue / O. C. 3anenuna. — Upxkyrck : Upkyrckuii IAY, 2020.
— 112 ¢. — Tekcr : saexkrponnblii // Jlawp : snexTpoHHO-OuOMMoTeunas cucrema. — URL:
https://e. lanbook.com/book/183578. — Pesxkum poctyma: s aBTOpH3. Mojb3oBareniell. buosorws
yueOHHMK M TPAKTUKYM Uil cpenHero npodeccuonanpHoro obpasosanus / B. H. SApseirun [u ap.] ; nox
penmakuueri B. H. Apeiruna. — 2-e m3g. — Mocksa ;| UsparensctBo IOpaitr, 2021. — 378 ¢. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr : snekrponHbii / IBC
FOpaiit [caiir]. — URL: https://urait.ru/bcode/469487 (nata obpamenus: 30.06.2021).
3. Jlarmmuukas, T. B. buomorums. Tectel : yuebHoe mnocobue mnsg cpeaHero mpodheCCHOHATBHOTO
obpasoBanuss / T. B. Jlammukas. — Mocksa : W3garensctBo FOpaiir, 2023, — 40 c. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekcr : snekrponHbiii / IBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/468234.

HNudopmaunonnbie pecypebl
-9BC <<IPRb09ks»
- 9bC «FOPAUT»

6. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMSI YVUEBHOI
JUCLIMILJIMHBI
KOHTpOHb 1 OLCHKAa pesyanaTOB OCBOCHUs OUCIUITIINHBI OCYU.[GCTBJ'I;II-OTC;I npenonaBaTeneM B

npouecce MnpoBEACHUA MPAKTUYCCKUX 3aH$ITI/II\/'IJ OLCHKHN OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI, 4 TAaKXKE
BBITTOJIHEHUA O6yLIaI-OH_II/IMI/IC$I HHAWBUAYAJIbHBIX SaI[aHPIfI.

MeTtoabl KOHpOJIsI

U OLIEHKH
PesyabTaTnl 00yueHus
pe3yJbTAaTOB
00y4eHust
D c(hOpMHUPOBAHHOCTL 3HAHUH O MECTE W POJH OHONOTUU B CHCTEME Ouenka

CCTCCTBCHHBIX HaYK, B (DOPMUPOBAHHH €CTCCTBCHHO-HAYYHOU KAPTHHBI MUPA, B
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MO3HAHUH 3aKOHOB MPHUPOIBI M PEIICHUH MPOOIEM PALIMOHATIBHOTO
MPHPOAONOIB30BAHMUS, O BKIAJAC POCCHUCKHX H 3apYOCIKHBIX YVUEHBIX B PA3BHUTHE
OHOIOTHH;

2) BIAJACHHC CUCTEMON OHONIOTHYECKUX 3HAHUH, KOTOPAs BKITIOYACT:
OCHOBOIOJIAraoINe OHOIOrHICCKUE TEPMUHEL U NOHATHS ()KU3HB, KIIETKA, OPTaHU3M,
METa0O0IN3M, TOME0CTA3, CAMOPETYISLHS, CAMOBOCIIPOU3BEACHUE, HACICACTBEHHOCTD,
M3MECHYHBOCTD, POCT H PAa3BUTHE), OMOMOTHICCKUE TCOPHH (KiIeTouHas Teopust T .
Isanna, M. Ulnciiacua, P. Bupxosa, XpoMOCOMHAS TCOPUS HACICACTBCHHOCTH 1.
Moprana), yuenus (H. M. Bauiosa — o neHTpax MHOrooOpas3us U MpOUCXOXKICHUS
KYJBTYPHBIX PACTCHHUIA), 3AKOHBI (€IUHOOOPA3HSI MOTOMKOB IIEPBOTO MOKOJICHHUS,
PacLIEIICHHs, YUCTOTH TaMET, HE3aBUCUMOT0 HacneaoBaHus . Mengens,
TOMOJIOTHUYECKUX PSIOB B HACACACTBEHHOM n3menunBoctu H. M. BaBunosa), nmpuHIUIis!
(KOMILIEMEHTAPHOCTH);

3) BIAJCHUEC OCHOBHBIMH METOAAMH HAYYHOT'O MO3HAHHMS, UCTIOIb3YEMBIX B
OHOJIOTHYECKHUX UCCIICIOBAHUSIX KUBBIX O0OBCKTOB (OMUCAHKUE, H3MEPCHUE,
HAOMIOICHUE, SKCIICPUMEHT);

4) VMCHHUE BBACTATH CYIIECTBCHHBIC MPU3HAKH: BUPYCOB, KICTOK MPOKAPUOT U
3YKapHOT, OAHOKICTOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOB, B TOM YHCIC OaKTCPHiL,
rpuboB, PACTCHUH, KHUBOTHBIX U YCIIOBEKA, CTPOCHUS OPTaHOB U CUCTEM OPraHoOB
PacTEHHH, XKHUBOTHBIX, YCITOBEKA, MIPOLICCCOB KU3HEACATEIBHOCTH, MPOTCKAOIIUX B
OpPraHu3Max PAcTCHUMH, JKUBOTHBIX M YETIOBEKa, OHOIOTHYCCKUX MPOLIECCOB. OOMEHa
BEIICCTB (METaOOMM3M), MPEBPALICHUS SHEPTUH, OPOJKEHHS, aBTOTPOGHOrO U
rerepoTpodHOro THNOB MUTAaHKS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEHO03a,
raMeToreHesa, sMOPHOreHe3a, NOCTIMOPHOHATEHOTO PA3BUTHSL, PA3MHOXKCHUS,
WHAWBHIYAIBHOTO PA3BUTHS OpPraHu3Ma (OHTOreHE3a), B3aUMOCHCTBHS I'CHOB,
TeTEPO3UCa, HCKYCCTBCHHOTO 0TO0pa;

5) VMCHHUE YCTAHABIUBATh B3AHMMOCBI3H MEKIY OPraHOUIAMH KICTKH U UX
(YHKIUSIMH, CTPOSHHUEM KJICTOK PA3HBIX TKAHCH U UX (PYHKIHUSIMH, MEKIY OpraHamMu U
CHUCTEMaMH OPTaHOB y PACTCHUH, JKUBOTHBIX U YCIOBEKA U UX (PYHKIUAMU, MEKAY
CHCTEMaMH OPTaHOB M HX (DYHKUMAMH, MEXKIY 3TanaMu 0OMEHA BELIECTB, STalaMHu
KJIETOYHOrO LIUKJIA W YKU3HCHHBIX TUKJIOB OPraHU3MOB, 3TallaMH SMOPHOHATTEHOTO
PasBUTHSL, TCHOTUIIOM U (peHOTUIIOM, PEHOTHIIOM U (aKTOPaMH CPEeIbl OOUTAHMS,

6) YMEHHE BBIABJIATh OTANIUTEIBHBIC PU3HAKHU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,
7 YMECHHE HCITOJIb30BATh COOTBETCTBYIOIMNE APTyMEHTHI, OHOJOTHUCCKYHO

TEPMUHONOTHIO U CUMBOJIUKY AJISI JOKA3aTENbCTBA POACTBA OPTaHU3MOB PAa3HBIX
CHCTEMATHYECKUX IPYIIIL,

8) VMCHHE peIaTh OHONOTHUCCKUE 3a0a4H, BRISBIAT MPHIHHHO-CIICACTBCHHBIC
CBSI3U MEXKIY UCCICTYEMBIMU OHONOTHUESCKUMH IPOLIECCAMH U SBICHHUAMH, 1ETATh
BBIBOJBI U MPOTHO3BI HA OCHOBAHUM MOJYUYEHHBIX PE3YIbTATOB;

9) VMCHHUE BHIIOTHATD J1a00PaTOPHBIC U MPAKTHYECKHE PaboThl, COOMI0IATh
MpaBuia npy padoTe ¢ yueOHBIM U 1abopaTOPHBIM 000pPY IOBAHHEM;
10) YMEHHE BBLABUTAaTh THIOTE3BI, MPOBEPATE UX SKCIIEPUMEHTAIBHBIMU

cpeactBaMu, GOPMYIUPYS LETb UCCICAOBAHMS, AHATU3UPOBATE MTOIYICHHEIC
PE3YIBTATHL U JACIATH BBIBOIPBI,

11) YMCHHE YUIaCTBOBATH B YUCOHO-HUCCIICI0BATCIBCKON paboTe Mo OHOIOTHH,
3KOJIOTHH ¥ MEAMIIMHE, TPOBOANMOM Ha 0a3¢ MKOIbHBIX HAYYHBIX OOIICCTB, H
MyOIUYHO MPSACTABIISATE MOTYUCHHBIC PE3YIbTAThl HA YICHHUCCKUX KOH(DCPCHIIHSIX
12) YMCHHUE OLICHUBATh 3THYCCKHUE ACTICKTHI COBPEMCHHBIX MCC/ICIOBAHUN B
o0acTi OHOIOTHH U METUIIHHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOS OILTOA0TBOPEHUE,
HAIPaBJICHHOC N3MCHCHUE TCHOMA M CO3MaHKUE TPAHCTCHHBIX OPTaHU3MOB);

13) YMECHHE OCYIIECTBIATh OCO3HAHHBIN BRIOOP Oyayiieh npodeccrnoHa bHOM
JSATEIBHOCTH B 001ACTH OMONIOruH, MEIULIUHBI, OHOTEXHOJIOTHH, BETCPHHAPHH,
CENMBCKOr0 XO3SHCTBA, MUINCBON MPOMBIIIICHHOCTH, YIIyOIsSITh TO3HABATEIbHBIH
HHTEpEC, HAPABJICHHBIH HA OCO3HAHHBIH BHIOOP COOTBETCTBYIOICH npodeccuu u
MPOJOJDKCHNE OHOIOTHUECKOr0 00Pa30BaHuUs B VUPCKACHUAX CPEIHETO
poh)eCCHOHAIBHOTO M BBICIIEIO 00pa3oBaHUsL.

NePEYHNCICHHBIX
pPe3yIbTaTOB
oOyueHus
BBITIOJTHEHIH
3a4aHUN Ha
NPAKTUIECKUX
3aHATUSX,
TEKyIIeM u
pyOexxHOM
KOHTPOJIE - YCTHBIN
orpoc,
TECTHPOBAHUE.
OueHka B pamkax
MIPOMEXKYTOUYHON
aTTeCTALHH:
KOHTPOJIbHAS
paboTa,5K3aMeH.

npu

33




14) c(hOpPMHUPOBAHHOCTL 3HAHUH O MECTE W POJH OHONOTUU B CHCTEME
CCTECTBCHHBIX HayK, B (JOPMHUPOBAHHH COBPEMECHHOH €CTECTBCHHO-HAYYHOM KapTHHEI
MUPA, B IO3HAHHUH 32KOHOB MPHUPOJIBI U PELICHHH SKOIOTHICCKUX MpodieM
YENMOBEUECCTBA, 4 TAKKE B PCLICHUH BOMPOCOB PALIMOHATIBHOTO MPUPOAONOIb30BAHUS, U
B (hOPMHPOBAHNU LICHHOCTHOTO OTHOLICHHUS K IPUPOAE, OOLIECTBY, YSIOBEKY, O BKIAIC
POCCHUCKHX U 3apyOC:KHBIX YUEHBIX-OHOIOTOB B Pa3BUTHE OHOJIOTHH,

15) VMCHHUE BIAJCTh CUCTEMOU OHONOTHMUCCKUX 3HAHUH, KOTOPAs BKIIOYACT
OTIPECICHUS U MOHNMAHHUE CYIIHOCTH OCHOBOMOIATAOMINX OHOIOTHYECKUX TCPMUHOB
U OHATHH (BUA, SKOcHCTEMA, Onochepa), OMOTOrHICCKUE TCOPUH (IBOTIOLIMOHHAS
teopus Y. lapsuna, cuHTeTHUCCKAs Teopus 3Bomonun), vacHus (A .H. Cesepuosa — o
MyTAX U HanpasieHusx 3pomonnu, B.M. Bepraackoro — o Ouocdepe), 3axoHbI
(renetuueckoro pasHosecus k. Xapau u B. BaitaOepra, 3aposiieBoro ¢xXoAcTBa
K.M. bapa), npasuna (muaumyma FO. JIuGrxa, 3K0I0rHUeCKON TUPaMUIbl SHCPTHH),
runotessl (runoresa «mvupa PHK» V. I'unGepra);

16) VMCHHE BJIAJCTh OCHOBHBIMH METOJAMH HAYIHOT'O TIO3HAHMS, HCIIONb3YEMBIMU
B OHOJIOTHYECKHUX HUCCIICIOBAHUSX JKUBBIX OOBECKTOB U DKOCUCTEM (OMHUCAHHE,
M3MEPCHHE, HAOIOACHUE, SKCIICPUMEHT), CITIOCOOAMHU BBISIBJICHUS W OLICHKH
AHTPOIOrCHHBIX M3MCHCHHUH B TIPUPOAC;

17) VMCHHUE BBIACTATh CYIICCTBCHHBIC MPHU3HAKH: BUIOB, OHOr¢OLICHO30B,
3KOCUCTEM U OHOChEPHI, CTAOMITU3UPYIOLICTO, ABUKYIIETO U PA3PHIBAOIIETO
€CTECTBEHHOTO 0TOOPA, ATIONATPHUYECKOTO M CHMITATPHICCKOrO BHAO0OPA30BaHUS,
BIHSHHS JBIDKYIIMX CHJI SBOTIOLHH HA TeHO(OH MONY/IALUH, NPUCTIOCODICHHOCTH
OPTaHU3MOB K cpeJe OOMTaHMSL, YePEeIOBAHNS HANPABICHUHA 3BOMIOLMH, KPYTOBOPOTA
BCILICCTB M MMOTOKA SHEPTHH B SIKOCUCTEMAX;

18) YMEHHUE YCTAHABIUBATD B3AUMOCBI3U MEX Y NPOLECCAMU 3BOTOLUU,
JBWOKYIMUMH CHTaMH aHTPOIIOr¢HE3a, KOMITIOHCHTAMH PA3ITHYHBIX 3KOCHCTEM H
MPHUCIIOCOONICHUSIMH K HUM OPTaHH3MOB;

19) YMCHHUE BBIABIIATD OTJAMYHTCIBHBIC TPU3HAKH KUBBIX CUCTEM,
MPHUCIIOCOONCHHOCTh BUAOB K Cpeae OOUTaHH, AOHOTHUCCKHX U OHOTHYECKUX
KOMITOHEHTOB SKOCHCTEM, B3AMMOCBS3CH OPraHN3MOB B COOOIIECTBAX, AHTPOMOTCHHBIX
U3MEHEHHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

20) VMCHHE HCIIONB30BATh COOTBETCTBYOLINE aPTryMEHThI, OHOTOTHICCKYIO
TEPMHUHOJIOTHIO U CHMBOIUKY TSl JOKA3aTEIbCTBA POACTBA OPTraHU3MOB PA3HBIX
CHUCTEMATHYCCKHX TPYII, B3AUMOCBSI3H OPraHU3MOB U CpPeIbl OOHUTAHUS, CAUHCTBA
YEMOBEUCCKHUX PAC, HCOOXOANMOCTH COXPAHCHUS MHOT000Opasusa BUAOB U SKOCHCTEM
KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI M YEOBEUECCTBA,

21) YMCHHE PeIIaTh OHOIOTHYCCKUC 3a0a4H, BBISBIIATE IPHYHHHO-CIICACTBCHHBIC
CBSI3U MEXKIY UCCICTYEMBIMU OHONOTHUECKAMHE MPOLECCAMU H SBJICHHAMH, JCNIATh
BBIBO/JBI M [TPOTHO3BI HA OCHOBAHHH MONTYICHHBIX PE3YIIBTATOB;

22) VMEHHUE BHITIOTIHATD J1a00PaTOPHEIC U MPaKTHYECKHE paboTrl, COOMI0IaTh
MpaBuia Npyu padoTe ¢ yIeOHBIM U 1ab0paTOPHBIM 000PYAOBAHHEM;

23) YMCHHUE BBIBUTATH THUTIOTE3bI, MPOBEPATH UX IKCTICPHMCHTATbHBIMA
cpeactBaMu, GOPMYIUPYS LETb UCCICAOBAHMIS, AHATU3UPOBATh MTOIYICHHEIC
PE3yJIBTATHL U JCIATh BBIBObI,

24) YMCHHE YUIaCTBOBATH B YUCOHO-HUCCIICI0BATCIBCKON paboTe Mo OHOIOTHH,
3KOJIOTHH ¥ MEIULIHHE, POBOANMO Ha 6a3e IKONBHBIX HAYYHBIX OOLIECTB, U
MyOIUYHO MPEACTABIATE HOMYUCHHBIC PE3YIbTATE HA YICHUYCCKUX KOHPEPCHIHSIX;
25) VMCHHUE OLICHUBATh THIIOTC3Bl U TCOPUH O MPOUCXOKICHUH KHU3HH, YCTOBCKA U
YEMOBEUCCKHUX PaC, O MPHIUHAX, MOCIEACTBUAX U CIOCO0ax MpeIoTBPAIICHUS
rno0aTBPHBIX U3MEHCHHH B OHochepe;

26) YMCHHE OCYIICCTBISATh OCO3HAHHBIN BbIOOp Oyayined mnpodeccruoHanbHOR
JCATCIBHOCTH B OONacTH OWOIOTHH, 3KOJOTHH, NPHPOJONOIb30BAHMS, MCIULIHHBL,
OMOTCXHONOTHUH, IICHXOIOTHH, BCTCPUHAPHH, CEJIbCKOTO XO3fHCTBA, MHINCBOMH
MPOMBIIIJICHHOCTH, VLAYONATh IMO3HABATCIBHBIA  HHTCPEC, HANPABICHHBIA Ha
OCO3HAHHBIH BHIOOP COOTBETCTBVIOIICH MPOGECCHH M MPOAOKCHUE OHOIOrHYECKOro
o0Opa30BaHusl B VIPSKIACHUIX CPEAHETO MPO(ECCHOHANTBHOTO U BRICHICTO 00pa30BaHUsL.
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