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11. ®epepanbHasi padouyasi mnporpaMmMa Mo Y4eOHOMY HpeaMeTy
«buosiorus» (yriy01éHHbIA YPOBEHbB).

120.1. ®enepanpHas pabouas TmporpaMma IO y4eOHOMY TMpPEAMETY
«buonorus» (yrimyOn€HHbli ypoBeHb) (mpeameTrHas obnacth «EcTecTBeHHO-
Hay4HbIE MpPEAMETHI») (/ajiee COOTBETCTBEHHO — IMporpamMma IO OHOJIOTUH,
OWoNorvs) BKIIOYAET TOSICHUTENbHYIO 3allUCKy, COJEp)KaHhe OOydeHwus,
TJIAHUPYEMBIE Pe3yIbTaThl OCBOSHUS MTPOTPaAMMBI 10 OMOJIOTHH.

120.2. [TosscHuTenpHAs 3amMCKa OTpa)kaeT OOIIMe LEIH U 3aa4d U3YYCHUS
OWOJIOTHHN, XapPaKTEPUCTHKY IICUXOJOTUUECKHX MPEANOChUIOK K €€ H3yYCHHIO
00y4arOIUMHUCS, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAKXKE MOAXO0IbI K 0TO0pY
COJIepKaHMs, K OIPEJCICHUIO IUIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType
TEMaTHYECKOTO IJIAHUPOBAHMUS.

120.3. Conepxanue oOydeHHs] PaACKpPBIBAET COJEp)KaTeIbHbIC JIMHUH,
KOTOpBIE Mpe/IaratoTcs st 003aTEIBbHOTO U3YUYEHHUs B KKIOM KJIacce Ha ypOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

120.4. Ilnanupyembie pe3yJabTaThl OCBOCHHS MPOrpaMMbl MO OHOJIOTHU
BKJTFOYAIOT JIMYHOCTHBIE, METAMPEIMETHBIC PE3YJIBTATHI 3a BECh MEPUOA 00YUCHUS
Ha YPOBHE CpeJHEro o0Imero oOpa3oBaHUs, a TaKXKe MPEAMETHBIC TOCTHIKEHUS
0Oy4Jaromerocs: 3a Kablil roJ 00yueHus.

120.5. ITosicHuTENnbHAS 3aMKUCKA.

120.5.1. [Iporpamma 1o 61M0JIOTHH Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus
pa3paborana Ha ocHoBe dexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii  ®enepanun»y, OI'OC COO, Kouuenmuu
npernojiaBanusi ydeObHoro mpeamera «buwonorus» W OCHOBHBIX TOJIOKEHUI
benepanpHOl pabouel MporpaMMbl BOCIIUTAHUS.

120.5.2. buonorust yrimyonéunoro ypoBHs wu3yueHus (10—11 xmaccsl)
SBJIIETCSI OJTHUM U3 KOMIIOHEHTOB MpeAMETHON oOnactu «EcTecTBeHHO-HAYYHBIC
npeametb». CormacHo mnonoxenusiMm @OI'OC COO npodunbHbie ydeOHBIC
MpPEAMEThl, H3ydaeMbie HAa YDIYOJIEHHOM ypOBHE, SBISIIOTCS  CIIOCOOOM

muddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U



MPU3BaHBl OOECIIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeHUM TpodhecCHOHATBHBIM 1 BRICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpHUEHTHPOBAaH Ha
MIPUOPUTETHOE PEIICHUE 00pa30BATEIBHBIX, BOCIHUTATEIBHBIX ¥ Pa3BUBAIOIIAX
3a/lay, CBSI3aHHBIX C MPOGOpHUEHTAMEN OO0y4YalomUXcsi U CTUMYJIUPOBAaHUEM
MHTEpeca K KOHKPETHON 00JacTH HAyYHOrO 3HAHHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, 3KOJIOTHEHN, ICUXOJOTUEN, CIIOPTOM WIIM BOCHHBIM JEJIOM.

120.5.3. IIporpamma 1o Ouojorum JaéT MpeACTaBICHUE O IEeJU M 3ajadax
u3ydeHus: yaeoHoro npenmera «buosorus» Ha yriyOoa€HHOM YpPOBHE, OMPEISIICT
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYPUPOBAHHE
Mo pazjeliaM H TeMmaM, paclpefesieHue 1o  KjaccaMm, pPEeKOMEHIYeT
MOCJICIOBATEILHOCTh U3YyUEHHUS YIeOHOTO MaTepHraia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
ocobeHHOCTel oOydaromuxca. B mporpamme 1o 6uosioruu peaqn3oBaH MPUHIIHI
MPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTUM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, Onarojaps dYeMy MIPOCMATPUBAETCS HANPABJICHHOCTD Ha
MoCJeAyoIIee pa3BUTHE OWOJIOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIILICHHUS, TIPEJCTABICHUH O 3I0pOBOM 00pa3e )KM3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY:Karollew npupoHoii cpene. B mporpaMmme mo OMOI0rUM Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOro nmnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K MIaHUPYEMbIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MPEAMETHBIM pe3ynbTaTaM OOyYeHHs] ¢ B (OPMHPOBAHWM OCHOBHBIX BHIIOB
y4e0HO-TI03HABATEILHOM JEATEIHPHOCTH O0YUaIOIINXCS TI0 OCBOCHHUIO COICPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

120.5.4. IIporpamma 1o OUOJIOTHU SIBISIETCS OPUEHTUPOM JIJIsI COCTaBIICHUS
aBTOPCKUX paboumx mporpaMM. ABTOpaMH pabOYMX MPOTPAaMM MOXKET OBIThH
MPEJIOKEH CBOM MOAXO K CTPYKTYPHUPOBAHHIO M TIOCIICIOBATEIIBHOCTA U3YUCHHSI
y4eOHOTro MaTrepuana, CBO€ BUIEHHE CIOCO00B (OPMHUPOBAHUSA y OO0yUYaIOIIHUXCS

NpEAMCTHBIX 3HAHUM U yMCHHﬁ, a4 TaKXKC MCTOJOB BOCIIMTAHUA H PaA3BUTHUA



cpeacTBamu yueOHoro npeamera «buonorusy.

120.5.5. buonorus Ha ypoBHE CpemHero oOImero o0pa3oBaHUs 3aBEpIIACT
Ononornyeckoe oOpa3oBaHHME B IIKOJIE W OPUEHTUPOBAH HA pACIIUPEHUE W
yriayOsieHne 3HaHU 00yJaroluxcs O JKUBOM MPHUPOJIe, OCHOBAX MOJIEKYJISIPHON H
KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJICKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

120.5.6. U3yuenune yuebHOro mnpenmera «buonorus» Ha yrayOiaeHHOM
YpPOBHE OPHEHTHUPOBAHO HA TOJATOTOBKY OOYYaIOIUXCA K MOCIEAYIOIEMY
MOJyYEHUI0 OHOJOTHYEecKOro oOpa3oBaHMs B By3aX M OPTaHU3ALMAX CPETHETO
npodeccuonansHoro oopa3zoBanus. OCHOBY €r0 COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero obpaszoBanus, B 10—11 kmaccax 5Tu 3HaHUS MOJY4arOT pa3BuTue. Tak,
pacuMpeHbl U yriayOJeHbl OMOJIOTMYECKHE 3HAHUS O PACTCHHSIX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMUX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI IJIA MOCIEAYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparus OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TIOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YUCHHUH
bu3UKK, XUMHH, Teorpaduu 1 MaTEMaTUKH.

120.5.7. CtpykTypa mporpaMMbl 1O OHOJIOTMM OTPaKaeT CHUCTEMHO-
YPOBHEBBIM M IBOJIONMOHHBIA MOAXOABI K M3ydeHHIO Omonoruu. COrIacHO UM,
U3y4YaloTCsI CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHbIE HJSl JKUBBIX CHCTEM
pPa3HOTO YPOBHS OpTraHHW3allM{, SBOJIONUM OPraHMYECKOTO MHpa Ha 3emie,
COXpaHEeHUs1 OMOJIOTUYECKOTO pa3HooOpasus ianeThl. Tak, B 10 kiacce nu3ydaroTcs
OCHOBBI MOJICKYJISIPHOM H KIJIETOYHOW OHWOJOTHUH, SMOPUOJIOTHH WU OHOJIOTHH
pa3BUTHS, TECHETUKU W CEJICKIIMU, OMOTEXHOJOTUN W CHHTETUYECKON OMOJIOTHH,
aKTyalu3UPYIOTCS 3HAHHUS OOyJarommxcsi Mo OOTaHWKE, 300JO0THH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce u3ydarorcs 3BONIOIMOHHOE YY€HHUE, OCHOBBI

HKOJIOTUH U YueHUe 0 buocdepe.



120.5.8. buonoruss npu3BaH O00ECHEUYUTh OCBOCHHE OOYYAIOIIMMHUCS
OMOJIOTMUYECKUX TEOPUH U 3aKOHOB, UCH, IPUHITUIIOB U MPABUII, JIEKAIIINX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHBl MHpa, 3HAHUM O CTpPOEHUH,
MHOTO00pa3ul U OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MO, OHOLIeHO03a,
HKOCHCTEMBI, O BBIAIOIIMXCS HAYYHBIX JOCTHKEHMSX, COBPEMEHHBIX
UCCIIEJOBAaHMUSIX B OMOJIOTUH, IPUKIIAJAHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. J1Jis
pa3BUTUSL U TOJJCPKAHHUS HHTEpeca oOydaroumxcs K OHOJOTHH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHualia B COAECPKAHUU MPOTPAMMBbI
1o OWOJIOTMH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM WM MHOM 00J1acTH OMOJIOTUH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEILLIEHUE BAXKHEUIINX OMOJIOTMYECKUX U SKOJOTHUYECKUX TPOOIIeM.

120.5.9. llens u3yuenus: yueOnoro npeamera «buonorus» Ha yrayOiaéHHOM
YPOBHE — OBJIaJICHUE O0YYarOIMIMMHUCS 3HAHUAMU O CTPYKTYPHO-()YHKIHMOHAIBHOM
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO0 paHra M MNpUOOPETEHHE YMEHHM
UCITI0JI30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpPECa K ONpeneNEHHON 00JacTu
npo(eCCHOHANIBHON JIESITENIbHOCTH, CBSI3aHHOW C OuoJjorueil, wnm K BBIOOpPY
y4eOHOTO 3aBEICHUS ISl MPOAODKEHUS OMOJIOTHIECKOro 00pa3oBaHUsl.

120.5.10. JlocTmxeHnue 1ienu u3ydeHus yueoHoro npeamera «buonorus» Ha
yri1yOnE€HHOM YpOBHE 00€CTIEUMBACTCS PELICHUEM CIIEIYIOIIMX 3a]a4 ]

OCBOEHHE 00YUYaIOIIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSAX, KOHUEHIHUAX, TUIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX U
MpaBHJIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAINS, BUI, OMOTE0IeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OUOJIOTHH;

O3HaKOMJIEHHE OOYyYalolMXCsl C METOJAMU MO3HAHUS >KUBOW MPHUPOJBI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTHYECKMX HayK (MOJIEKYJISIpHOM U
KJICTOYHOM OMOJIOTMH, SMOPUOJIOTUM ¥ OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIINU,
OMOTEXHOJIOTMM M CHHTETUYECKOW OHOJIOTHH, TMaJICOHTOJIOIHH, HKOJIOTHUH);

MCTOJaMHU CaMOCTOATCIIBHOI'O IIPOBCIACHHA OMOJIOTMYECKHUX I/ICCJ'IGJIOBaHI/Iﬁ B



nabopatopun W B mpupoae (HaOMIOACHWE, W3MEPEHHE, OKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJIcHHEe OOYYaIONIMMUCS YMEHHSIMHU: CaMOCTOSITEJIbHO HAaXOJHUTh,
aHAM3UPOBATh W MCIOJIb30BaTh OWMOJOTHYECKYI0 WH(GOPMAIHIO; TOJb30BAThCS
OMOJOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W COIMAIbHO-3KOHOMUYECKUMH U SKOJOTUYECKUMHU
npo0jeMaMy YeJIOBEYECTBA; OICHWBATh IMOCIEACTBUS CBOCH MEATEILHOCTH II0
OTHOUIEHUIO K OKpY’Karolleil NpUpOAHON cpelie, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIHUX  JIFOZICH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTU COOCTBEHHOW KM3HENEATEILHOCTH B YPE3BBIYAMHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMEHHbBIC HAYUYHbIE OTKPBITHS B 00JIaCTU OMOJIOTHH;

pPa3BUTHE Yy 00YYAIOIIUXCS MHTEJUIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEM
B TMpOIECCe 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBHITUSAMH W COBPEMCHHBIMHU
UCCJICIOBAHUSIMU B OHMOJIOTHH, pPEIIAeMbIMU €0 MpoOJieMamMHu, METOAO0JoTHen
OMOJIOTHYECKOTO UCCIICIOBAHUS, TTPOBEACHHS SKCIICPUMEHTAIBHBIX UCCIICAOBaHUH,
perieHus: OMOJIOTHYECKUX 3a]lad, MOJCIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
IPOLIECCOB;

BOCITUTAHHE Y 00YYaIOMUXCS IEHHOCTHOTO OTHOIIEHUS K KUBOH MPUPOJIE B
[EJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOM IPaMOTHOCTH, OOIIEH KYJIbTYphI IOBEICHUS B TIPUPOJIE; MHTETPAITUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHue OOyYaroMIMMHCS  KOMIIETEHTHOCTH B palMOHAIHLHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOICHIE TTPABUII IOBEACHHS B IIPUPOJIC, OXPaHbI BUJIOB,
DKOCHUCTEM, OHmocdepsl), COXpaHCHHMH COOCTBEHHOI'O 370pPOBBbS M 3JI0POBBS
OKpyXaromux JroAel  (coOmrogeHuss Mep npoduiakTukd — 3a00J1eBaHUMH,
obecrieueHne 0€30MAaCHOCTH JKU3HEICATCILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOJHOTO ¥  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS

OMOJIOTMYECKUX 3HAHUW U YMEHUN B MOBCEIHEBHOM KU3HU;



CO3/IaHH€  YyCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYaIOUIMMHUCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeyonemMy Tpo(ecCHOHaTbHOMY CaMOOIPECICHUIO, B COOTBETCTBUU C
WHMBUTyaIbHBIMA UHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

120.5.11. O6miee yucio 4acoB, pEKOMEHAOBAHHBIX ISl U3yUYCHUST OUOJIOTUH
Ha yriyoiaeHHoM ypoBHe, — 204 yaca: B 10 knacce — 102 vaca (3 yaca B Hezeno), B
11 xmacce — 102 gaca (3 gaca B He/IEINIO).

120.5.12. OT60p opraHu3aIlMOHHBIX (OPM, METOJOB M CPEACTB OOYy4YEHUS
OMOJIOTUM  OCYILECTBIACTCS C Y4Y4E€TOM CHEUUM(UKH €ero CoAepKaHus W
HAIPaBIEHHOCTH Ha MPOJIOJDKEHIE OMOIOTHIECKOT0 00pa30BaHMsI B OPraHU3aIIHsIX
CpeIHEro NpopeCcCUOHANBHOIO U BBICILIETO 00pa30BaHUS.

120.5.13. O6s13aTenbHBIM ~ yCIIOBUEM TpH  OOyYeHWH OHOJIOTHM  Ha
yrayOnEéHHOM YpOBHE SIBISIETCS MPOBEJCHUE JA0OPATOPHBIX M MPAKTUYECKUX
pabor. Taxxke ywacTue OOy4YalOIUXCS B BBIMOJHEHUWU MPOEKTHBIX U y4eOHO-
UCCIIEIOBATENLCKUX paboT, TEeMAaTHKA KOTOPBIX OMPEACISETCS YIUTEIEM Ha OCHOBE
UMEIOIINXCS MAaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCJIOBHIA.

120.6. Conepxanue ooyuenus B 10 kiacce.

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.

ConepsxkaHue TIPOTPAMMBI, BBIICICHHOE KYpCHBOM, HE BXOAHWT B MPOBEPKY
rocyaapcTBeHHon uroropoit arrcraruu (I'MA).

120.6.1. Tema 1. buonorus kak Hayka.

CoBpemeHnHas OUoOTHs — KOMIUIEKCHas Hayka. KpaTkast uCTOpusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HU3ydyaeMble  HMH  MPOOJIEMBI.
dyHIaMeHTAIbHbIC, TPHUKIAJAHBIC W TTOMCKOBBIC HAy4YHBIC WCCJICIOBAHHUS B
Ouonoruu.

3HaueHue 6uoaoruu B OPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM
KaptuHbel Mupa. I[Ipodeccun, cBszanHbie ¢ Ouosorueil. 3HaueHue OUOJIOTHU B
MPAKTUYECKON JIEATETLHOCTH 4YeJIOBeKa: MEIUIIMHE, CEIbCKOM XO3SICTBE,

IMPOMBIINIJICHHOCTH, OXpaHE IIPUPOADLI.



JlemoHCTpauuu:

[Toptpetsr: Apuctotens, Teodpact, K. Jlunne#t, XK.b. Jlamapk, Y. lapBun,
V. T'apsen, I.Mennens, B.U.Bepnanckuu, W.II. [TaBnoB, W.M. MeuHukos,
H.W. BaBunos, H.B. Tumodees-PecoBckuii, Jlxx. Yorcon, @. Kpuxk, J[.K. bemnses.

Tabmuupbr 1 cxeMbl: «CBA3b OMOJOTHMU C JAPYTUMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

120.6.2. Tema 2. )KuBble CHCTEMBI M KX U3YYCHHE.

XKuBble cucTeMbl Kak NpeaMer u3ydeHus Ouosiornu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh W ILEIOCTHOCTb,
CIOXXHOCTh W YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3AIUA,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIECTOYHBIM,
TKaHEBbIN, OpraHU3MEHHBbIM, MOMYJISIIIUOHHO-BUIOBOM, ASKOCHCTEMHBIN
(buoreonenoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBoOro. JKu3Hb Kak (opMma CyIIeCTBOBaHUS
Marepun. Hayku, n3yyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNH.

N3yuenue XuBBIX cucTteM. MeToasl Ouosiornueckoid Hayku. HaOmonenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTHU3als, MeTaaHanu3. [ToHsiThe 0 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [IlnaHupoBanue »skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runotesa. IloHsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Owuonormyeckux JaHHBIX. OIIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaToB. [IpyUUMHBI WCKaXX€HUsT PE3YyJbTaTOB JKcrepumeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

Tabmuubr 1 cxembl: «OCHOBHBIE TPU3HAKK >KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA KWUBOW MAaTEpUN», «YPOBHH OPraHU3alMU KUBOHN
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreomenosy, «buocdepa», «Merombt
U3y4EHUs )KUBOU IPUPOIBDY.

OGopynoBanme:  nmabopaTopHoe  OOOpyJOBaHWE  IJIsi  TIPOBEICHUS

HaOJII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.



[Tpaktuueckas padota «/cronp30BaHre pa3TUIHBIX METOIOB MIPH U3YICHHUH
YKUBBIX CUCTEM.

120.6.3. Tema 3. buosnorus KJIeTKu.

Krmerka — cTpykTypHO-QYHKIIMOHANIBHAS €IWHUIIA JKUBOTO. McTopus
oTKphITHS KiIeTKU. PaboTel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBaHH,
M. lIneitnen, P. BupxoB). OcCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMN
TEOPHH.

Meroabpl  MOJIEKYJISPHOM UM KJIETOYHOM  OMOJOTHU:  MHKPOCKOIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(epeHIInaTbHOEe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHS.

JlemoHCcTpanuu:

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

Tabmuupr u cxeMbl: «CBETOBON MHUKPOCKOI, « DIEKTPOHHBIH MUKPOCKOII,
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOTIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpPOIpEnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

[Ipaktuueckass pabora «l3ydyeHne METOJOB KJIETOYHOM OHOJIOTHH
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
IT1IP)».

120.6.4. Tema 4. Xumuueckasi OpraHU3alus KICTKH.

XUMHYECKHN COCTaB KIETKH. Makpo-, MUKPO- M YJIbTPAMUKPOIIEMEHTHI.
Boma w e€ ponp Kak pacTBOPUTENS, PEAarcHTa, y4acTUE B CTPYKTYpPUPOBAHUU
KJICTKH, TETUIOPETYISIuu. MuHepanbHbIe BEIECTBA KJICTKH, UX OHUOJIOTHYECKas
posb. Posib KAaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBAa KIETKU. buonornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTPYKTypa Oeika, TeNnTuaHas CBA3b. BTopuyHas, TpeTUYHas, 4YETBEPTUUHAsS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.

buonoruueckue pyHKnu OEIKOB.



YrneBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJTUTOCAXAPUbI U TOTUCAXAPUIBI.
O0mmii T1UIaH CTPOCHHS W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumu et T'uapodunbHo-ruapodoOHbIe cBOlicTBA. Kiaccuukanys Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. O6mye cBoMCcTBa OMOJIOTMUECKUX MEMOpPaH — TEKy4eCTh, CHOCOOHOCTh K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnmotel. [JHK um PHK. CrpoeHne HyKIIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpuanun kommiementapHoct. [IpaBmimo Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kiieTke.

Crpoenue Mmosekynsl AT®. Makpospruueckne cBsizu B Mosekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
kietke. CexkBenupoBanue [JHK.

CrpyktypHas OMOJOTHSI: OMOXUMHUYECKUE U OMOPU3NUECKUE HUCCIICTIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYI.

JleMoHCTpauuu:

[Toptpetsr: JI. IHonunr, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX DSJIEMEHTOB B  HEKHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmunel n cxemsl: «llepuoguueckas Tabauila XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyNbl», «CTpoeHHE MOJICKYI
yrieBojoBy», «CTpoeHre MOJIeKyn JUNuAoB», «HyKJIeMHOBBIE KHUCIOTBHI»,
«Ctpoenne Monekybl ATOy.

O6opynoBanue: XuMUUYECKas Mocyaa U 000py0BaHHE.

JlaboparopHas pabora «OOHapyKeHHE OEIKOB C MOMOIIBI Ka4eCTBEHHBIX
peaKIrii».

Jlaboparopnas pabota «VccienoBanue HyKJIEHHOBBIX KUCIIOT, BbIACICHHBIX



U3 KJIIETOK Pa3JIMYHbIX OPraHU3MOB).

120.6.5. Tema 5. Ctpoenne u GyHKIINHA KICTKH.

Tumel KIETOK: 3yKapUOTHYECKas M Mpokapuothueckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BaHMSI KIETKH.

Ctpoenue mpokaproTudeckoi kietku. Kiierounasi cteHka OakTepuii 1 apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

CrpoeHnue U (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Tna3matuueckass MeMOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcopT BeLIECTB Yepe3 IMIa3MaTUYECKyt0 MeMOpaHy: NMacCHUBHBIN
(muddysus, obneruénnas mauddysus), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIH
akTUBHBIA TpaHcnopT). Ilomynmponunaemocts MeMmOpanbl. Pabota Harpuii-
KaJMEBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, daronuTo3. Dk3o1uTo3. Kierounas
creHka. CTpyKTypa U QyHKIHMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[uronna3ma. Lluto3omne. [{utockener. /IBuxenune nuromnasmbel. OpraHou bl
kjeTku. OiHOMeMOpaHHbIE OPraHOU/IbI KIETKH: dHomIa3Matudeckas cetb (JI1C),
anmapar [ olbIXH, JIM30COMBI, HMX CTpoeHHEe U (QyHKIUU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KieTKH. CTpOeHue TpaHyJsIpHOTO PETUKYIyMa.
Cunrte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [maakuii
(arpanyJsisipHBIN) SHIOIUIA3MAaTUYECKUd peTukyiayM. CekperopHas (yHKLIHS
armapara l'onpoku. TpaHCHOPT BEWIECTB B KJETKE. Bakyonu pacTUTENIbHBIX
kieTok. Knerounsrit cok. Typrop.

[TomyaBTOHOMHBIE OPTAaHOW/IbI KJIETKU: MUTOXOHAPUH, T1acTuabl. CTpoeHue
U (QYHKIIMU MHUTOXOHIpHUN W miactul. [lepBUyHBIE, BTOPUYHBIE U CIOKHBIE
mIacTuAbl  (POTOCUHTE3UPYIOMIMX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JICUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouisl kiaeTku CTpoeHue U QyHKIIMH HEMEMOpPaHHBIX
OpraHouJIoB KJjeTku. Pubocombl. MukpoduiameHTbl. MbllieuHble  KIIETKU.
MuxkpotpyOouku. Kierounsiii 1entp. CTpoeHue U JABHKCHHE JXTYTHKOB U

pecHruek. MukpoTpyOoUYKkH UTOIIa3Mbl. LleHTproIIb.



Snpo. OGonouka siApa, XpOMAaTHH, KApUOILIa3Ma, SAPBIIIKY, UX CTPOCHUE U
bynkun. SnepHeiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pPacCHOJIOKEHHUE
XpOMOCOM B UHTEp(}a3HOM sijipe. benku XxpoMaTuHa — TUCTOHBI.

Kiterounsle BkitoueHnsa. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JlemoHCcTpanuu:

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

Tabmuupr u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KieTku», «CTpoeHue
KUBOTHOM  KJIETKMW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHne NPOKAPUOTHIECKON KIIETKI.

O0opynoBaHHe: CBETOBOM MMKPOCKON, MHUKpONpENnaparbl pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEpUATbHBIX KIETOK.

JlaGoparopHass pabGota «M3ydyeHHe CTpOEHHUS KJIETOK pa3jIMYHbIX
OpraHU3MOB).

[Ipaktruueckas padora «M3yueHue CBONCTB KJIETOUHOH MEMOpPaHbD».

JlaGoparopHas paborta «VccinenoBaHue miaazMoin3a M JAEIUla3Moiid3a B
PACTUTENBHBIX KIETKAX).

[IpakTtuueckas pabora «3yueHnre NBMKEHHS IUTOIUIA3MbI B PACTUTEIBHBIX
KJIETKaX».

120.6.6. Tema 6. OOMeH BeIIeCTB U MPEBPAIIICHUE SHEPTHH B KIICTKE.

AcCuMWISIIIAS U TUCCUMUIISILIAS — IBE CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreruueckoe obOecrnieueHue kieTku: mnpeBpanieHne AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIUuid KJIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPraHWUYECKUX KaTaau3aTopoB. bemku-
aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBruuHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHUHTES.

CgeroBast u TemHOBas (a3bl. [I[pogykTUBHOCTE poTOCHHTE3A. BiusiHUE pa3auyHbIX



¢dakTOpoB Ha CKOPOCTh (HOTOCHHTE3A. 3HaUCHHE (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIME OaKTepuH, >Kele300aKTepuu, cepoOaKTEpUH, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opraHusmbl. Buabl Oposkenus. [IpoaykTsl OposkeHUS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIEC3HEM.

AspoOHBIe OpraHU3MBbl. Drarnbl HHEPTEeTUYECKOTO oOMeHa.
[ToaroToBUTENBbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKuCIeHHE, WIN KIETOYHOE AbIXxaHue. Pojib MUTOXOHApU B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. [IpenmyiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe.
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPIETUIECKOTO OOMEHA.

JlemoHCcTpanuu:

[ToptpeTsr: . Ipuctnu, K.A. Tumupsizes, C. H. Bunorpaackuit,
B. A. Durensrapar, I1. Mutuem, I'.A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTERY, « JHEpreTUUecKuit 0OMen», «buocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, 000PYIOBAaHUE JIJISi MPUTOTOBIICHUS
MTOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaToOB.

JlabopatopHas pabota «3ydeHue KaTaauTHIECKON aKTUBHOCTUA (PEPMEHTOB
(Ha mpuMepe aMuIa3bl HIIA KaTala3bl).

JlaGopatopnas pabora «M3yueHwe (QEepMEHTATUBHOTO pacHICIICHUs
MEPOKCHUIA BOJIOPOA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass pabora «CpaBHeHue mpoiieccoB  (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGoparopHas padota «CpaBHEHHE IIPOIIECCOB OPOKESHUS U IBIXAHUS.

120.6.7. Tema 7. HacneactBenHas mHdoOpMalus ¥ peain3aius e€ B KJIETKE.

Peakiuu matpuunoro cuuTtesa. [IpuHIUIT KOMITJIEMEHTAPHOCTU B PEAKIIHSIX

MaTpPUYHOIO CUHTe3a. Peanusanus HacneAacTBEHHOW MHpopmanuu. ['eHeTnueckuit



KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTD, AaHTUIIAPAIIIETbHOCTD, ACUMMETPUYHOCTb.

Tpancnauus u e€ stanel. Yuactue tpancnopTHeix PHK B 6nocunrese 6enka.
YcnoBusi 6uocuntesa Oenka. KomupoBanue amunHOkucnor. Pomp pubocom B
OounocuHTe3e Oenka.

Opranuzanusi reHoMa y NPOKapuoOT U 3YKApHOT. Perynsuus akTUBHOCTH
reHoB y mnpokapuotr. ['mmore3a omepona (®@.Kako6, XK. Mauno). Perymsauus
OOMEHHBIX MPOIECCOB B KieTke. KileTrounblil roMmeocTas.

Bupycer — HekiteTouHbie (POPMBI )KU3HU U 0OIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOPAaros.

Bupycubie 3a06oneBanus yeiaoBeka, KUBOTHBIX, pactenuid. CITU]J[, COVID-
19, conmanbHbie U METULIMHCKUE MPOOJIEMBI.

JlemoHCcTpanuu:

IToptpetsl: H.K. Konsuos, /I.M1. IBaHOBCKHIA.

Tabnunel u cxeMbl: «brocunTe3 6enkay, «l'eHeTnyeckuil koa», «BUpyce»,
«baktepuodaru».

[Ipaktruueckas padota «Co31aHue MOJEIN BUPYCa».

120.6.8. Tema 8. JKn3HEHHBIN LMK KIETKH.

Knerounslii nwmki, ero mepuonasl u peryisiuus. MaTepdaza u MuTO3.
Oco0OeHHOCTH TMpolieccOB, MpoTeKawIux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunreTrnyeckuii  (MOCTMUTOTHYECKUM), CHHTETHYECKUH U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) epUObl UHTEP(A3bI.

Marpuunbii cunte3 JJHK — pennmukamms. [Ipuaouner permmkannu JHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rariouaHbI  HAOOpHl  XpoMocoMm. ['omonorumunbie XpoMocoMbl. [lomoBbie
XPOMOCOMBL.

Jenenue kneTku —MuTo3. CTaiui MUTO3a U MPOUCXOISIINE B HUX ITPOLIECCHI.

Tunbl Muto3a. Kapnoknnes n nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.



Perynsinus mutoTuyeckoro nukia kietku. I[Iporpammupyemas KieTo4yHas
rubesnb — anomnTo3.

Krerounoe s1po, XpoMOCOMBI, (YHKIIMOHAIbHAS TEHOMUKA.

JleMoHCTpauuu:

Tabmuubl 1 cxembl: «KU3HEHHBIM HUKIT KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O6opynoBanme: CBETOBONH MHUKPOCKOTII, MUKpOTIpemapaThl: «K MUTO3 B KJIETKaxX
KOpELIKA JIYKa».

Jlabopatopnass ~ pabora  «M3ydueHwme  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

Jlabopatopnasi paborta «HabmroieHrue MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

120.6.9. Tema 9. Ctpoenue u GpyHKIIUHA OPTaHU3MOB.

buonoruueckoe pazHooOpasue OpTraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOCHHUS U IKUBHENEATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJICTOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KolOHWAIbHBIE OPTaHU3MBI.

B3auMocBs3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OprasHbl U
CHUCTEMBI OpraHoB. OpraHu3M Kak €IuHOE 1enoe. ['omeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBarenbHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXxaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMNA W PAcOIOKEHHS TKAHEH B OpraHax pacTEHUU.

TkaHU XMBOTHBIX M YEJIOBEKA. THIbI )KUBOTHBIX TKAHEHU: SIUTEIUAIIbHASA,
COCIMHUTEIbHAs, MbIlIeYHasi, HepBHasg. OCOOECHHOCTH CTPOCHMS, (PYHKUUH U
PacCIOJIOKEHUS TKAaHE B OpraHax »KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M TeHepaTHBHBIE OpraHbl pacTeHud. Opranbl U
CHUCTEMbI OPTaHOB JKMBOTHBIX U uejoBeka. DyHKIIMKU OPTaHOB M CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. Ckenerbl OJJHOKJIETOYHBIX U

MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbII 1 BHyTpeHHUN cKesleT. CTpOEHNE U TUIIbI



COEIMHEHUS KOCTEMN.

JIBmkeHHe  OpraHu3MoOB.  JIBMKEHME  OJHOKIETOYHBIX  OpPraHU3MOB:
amMEOOoUTHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTEHUI:
TPOIU3MbI M HACTUU. JIBMJKEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbliieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iuranue opranu3zmoB. IlorjomeHue BOAbI, YIVIEKHCIOrO Ta3a U
MHHEPAJIBbHBIX BEUIECTB pacTeHUsIMU. lIuTanme KUBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurtenvHble xene3bl. llumieBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. J{pixanue pactenuil. J{prxanue xuBoTHbIX. uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHOoe npixanue. /pIxarenbHas MOBEPXHOCTD.
KabGepHoe wu nérounoe apixanue. [[pixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHasi cucTema u4elioBeka. MeXaHu3M BEHTWISUHUM JIETKUX Y MNTUI U
MIeKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BEMIECTB y OPraHU3MOB. TpPaHCHIOPTHBIE CUCTEMbI PACTCHUM.
Tpancnopt BewlecTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOLMOHHbBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepla U €€ peryJisius.

Brigenenne y opranusmoB. Beinenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoOKpaTuTeNnbHble Bakyoiu. OpraHbl BbleneHus. DOuibTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaObOTHl OPTraHOB BBIICIICHHUS.
CBs13b IIOJIOCTH TEJIa C KPOBEHOCHOMW M BBIICIUTENIBHON cucTeMaMu. Boienenue y
MO3BOHOYHBIX KMBOTHBIX U uenoBeka. [louku. CtpoeHne u GHyHKIIMOHUPOBAHHE
He(dpona. OOpa3oBaHHe MOYM Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopsbl

OakTepuil M UHMCTHl MPOCTEMINMX. 3alMTa y MHOTOKJIETOYHBIX PACTEHUH.



Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABI.

3amura 'y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX HPOU3BOAHBIE.
3amura opranu3Ma oT OojnesHeil. IMmyHHasi cuctema denoBeka. KieTouHblii u
TYMOPANbHBIA MUMMYHUTET. BpoXAEHHBIH u TpHOOPETEHHBIA crenuduuecKuii
uMMyHuTeT. Teopusi  KIOHaNbHO-celeKTUBHOro uMmmynurera  (I1. Dpaux,
®.M. bepuer, C. Toneraa). BocnanurenbHble OTBEThl OpraHu3sMoB. Poib
BPOXKJIEHHOIO UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe W perynsuuMs |y OpraHusMoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakumMoCTh U perymisains y pacCTEHUN.
PocroBble BemecTBa U UX 3HAYCHHUE.

HepBHas cuctema u pedruekropHas peryisuus y XUBOTHbIX. HepBHas
CUCTEMA W €€ OTHEJbl. DBOJOIHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbHas perynsnus U dHAOKPUHHAsA CHCTEMa KMBOTHBIX M YEJIOBEKA.
JKenesbl SHIOKPUHHONM CUCTEMBI M UX TOPMOHBI. [[eficTBHe TOpMOHOB. B3anmocBs3b
HEPBHOUM M SHIOKPUHHOM cucTeM. [ unoranamo-runodusapHas cucrema.

JlemoHCcTpanuu:

[Toptper: W.I1. [TaBnos.

Tabmuubl U cxeMbl: «OZHOKIETOYHBIE BOAOPOCIN», «MHOTIOKJIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue ctedisy,
«CTpoeHre JNHCTOBOM IUIACTUHKWY», «TKaHM >KMBOTHBIX», «CKEJIET YeIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BpiienuTenbHas cUCTEMa», «ODHIOKPUHHAsA cHUcCTeMay, «CTpOEHHE MBIIILBDY,
«Mmmynurer»,  «Kumeunomonoctuele», «CxeMa  NHUTaHUSA  PACTECHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,

«CTtpoeHue 1aHapuny», «BHyTpeHHee CTpoeHHe IOKIeBOro uepms», «HepBHas



cucrema poeio», «HepBHas cucrema gsArymku», «HepBHas — cucrema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnapaTsl OJHOKICTOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyI0BaHUE JJISl AEMOHCTPALMK TIOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacuierieHnus Kpaxmania U OeJIKOB Mo JeHCTBUEM (DEpMEHTOB, 000pyI0BaHUE IS
JIEMOHCTPALUK OMBITOB IO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopatopHas pabota «/3yueHue TkaHell pacTeHUID.

JlabopatopHas pabota «/3yueHue TKaHeil >KUBOTHBIX).

Jlaboparopnas pabota «/3yueHue opraHoB IIBETKOBOTO PACTEHUS.

120.6.10. Tema 10. PazmMHOXeHUE U pa3BUTHE OPTaHU3MOB.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe (BKIIIOYasl BEreTaTHUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAHUE,  CIOPYIISIUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pasmuoxkenue. llonoBeie kieTku, unu rametsl. Meio3. Craguu
meno3a. [loBenenune xpomocom B Meno3e. Kpoccunrosep. bruonornyeckuii cMbICI
M€i03a W TOJOBOro Imnpouecca. Meio3 u ero MecTo B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[Ipen3apoxasimieBoe pa3sButue. ['amerorenes y :)kuBoTHbIX. 11010BBIE XKETE3BI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHEe ¥ A3MOPUOHANTBHOE pa3BUTHE KUBOTHBIX. (CmocoObI
OIUIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapreHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIIOTHS — HAyKa

0 pa3BuTuM opranu3moB. Craguum >SMOpHOreHe3a >KUBOTHBIX (Ha MpUMEpe



asarymku).  Jpobnenme.  Tumbl  apobnenus.  OcoOeHHOCTH — poOsieHus
MJIEKONUTAOMMX. 3apOAbIIIEBbIE JUCTKUA (racTpyisuus). 3akjiagka OpraHoB M
TKaHEW U3 3apOJbIIIEBBIX JIUCTKOB. B3anMHOE BIMsIHUE YacTEl Pa3BUBAIOLIETOCS
3apopliia (AMOpHOHATBHAS MHAYKITHS ). 3aKIaKa TUIaHa CTPOSHHUS YKUBOTHOTO KaK
pe3yibTaT uepapXUyecKux B3aUMOJCUCTBUI reHOB. BiusiHue Ha 3MOpUOHANIBHOE
Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u passutue xuBoTHBIX. [locTamOpuonansHbld mepuon. IIpsmoe u
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
ITO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYECKOE 3HAYEHHE MPSIMOrO W HEMNPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHCHUE B MNPUPOJE. TUIBI pocTa KUBOTHBIX. DAKTOPHI
PEryJsiliiy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuu MoCTAIMOPUOHATILHOTO Pa3BUTHS
y ’KMBOTHBIX M 4yenoBeKka. [leproasl oHTOreHe3a uenopeka. CtapeHue u CMEepTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

Pasmuoxxenne u passutue pacrenuil. ['amerodut u crnopodur. Meioz B
YKW3HEHHOM IuKIIe pacTeHuid. OOpa3zoBaHue CIoOp B mpoliecce Meiosa. ['amerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHUE CEMEHHU.

MexaHn3MBbl PETYISLUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHCcTpanuu:

[Toptpetsr: C.I'. HaBammn, X. [lIneman.

Tabmumer 1 cxembl: «BererarmBHOE pa3sMHOXKEHHE», «THUIBI 0ECIOI0ro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHaIb», «Pa3MHOXEHHE 3BIIICHBDY,
«Pa3MHOXeHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HEenpsAMOe pa3BuThey», «Pa3Butme Mamckoro xyka», «Pa3Butue capaHumy,
«Pa3Butne narymkn», «JlBOMHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JABYAOJBHBIX pacTeHUN», « KU3HEHHBIA UK
MOPCKOM KanmycCThl», «  KU3HEHHBIN ITUKJI MXay, «  KU3HEHHBIN [IUKJI TATOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpONpenaparbl SHLIEKIETOK U



CIIEpMAaTO30U/1I0B, MOAENb «I UK pa3BUTHUS JATYIIKNY.

JlaboparopHas pabora «M3ydyeHue CTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

[IpakTtuueckass paboTta «BbIsiBICHHE TPU3HAKOB CXOACTBA 3apOJBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaboparopHass pabora «CTpoeHHE OpPraHOB pa3MHOXKEHHUS BBICIIHUX
pacTeHu».

120.6.11. Tema 11. 'eneTrka — HayKa O HACJICACTBEHHOCTH U M3MEHUUBOCTH
OpPTraHU3MOB.

Uctopus craHOBIIEHMST W pa3BUTHUS TEHETHMKM Kak Hayku. PaboTsl
I'. Menpnens, I'. ne @pusa, T. Moprana. Posib 0TeueCTBEHHBIX YUEHBIX B PA3BUTUU
renetuku. Pabotet  H.K. KonwsuioBa, H.U. BaBunoBa, A.H. Benosepckoro,
I'.JI. Kapneuenko, FO.A. ®mwmmnuenko, H.B. Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MTOHATHSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIIOIOTUYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JlemoHCTpauuu:

[Toptpers:  I'. Mengens, I ge ®pusz, T.Mopran, H.K. Konbuos,
H.W. BaBunos, A.H. benozepckuii, [I'.Jl. Kapneuenko, FO.A. ®unumnyueHko,
H.B. Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIUBAHUS.

JlaGoparopHass pabora  «J/Ipo3odmuna Kak OOBEKT TI'€HETHUYSCKHUX
HUCCJICIOBAHUI.

120.6.12. Tema 12. 3akOHOMEPHOCTH HACTEACTBEHHOCTH.

Monorubpumnoe ckpemmBanue. I[lepBbiii 3akoH MeHuens — 3aKoH
eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [lpasuno nomMmunupoBanus. Bropoii
3aKOH MeHenss — 3aKOH paclleieHus] Npu3HakoB. lluTonornueckue OCHOBBI

MOHOI‘I/I6pI/I)1HOFO CKpCIIBAHMA. I'mnoresa 4UCTOTHI TaMET.



AHanmsupyroniee ckpemubanne. [I[pomexxyTouHbIl XapakTep Haclaeq0BaHuUs.
Pacuierienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JHuruOpuanoe ckpemuBanue. Tpetuii 3akoH MeHiens — 3aKoH He3aBUCHUMOTO
HacIIeJOBaHUsI TPU3HAKOB. [[uToIOrNYecKrie OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.

CuermienHoe HacnenoBaHue npuszHakoB. Pabotsl T. Moprana. CuernieHHoe
HACJIEJOBAHUE TEHOB, HAPYIICHHE CLEIUICHUS MEXIAYy TI'€HaMH. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

I'eneTrka nosia. XpoMOCOMHBIM MEXAHU3M OINPENECIEHUS M0JIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbIA IOJ. ['eHeTnuyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETIEHHBIX C TTOJIOM.

I'enorun xak nenoctHas cucteMa. [1nernoTporus — MHOKECTBEHHOE ICUCTBUE
reHa. MHOXXECTBEHHbIM aJUlenu3M. B3anmoAeicTBUE HEaUIeNbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHeTYeCKUN KOHTPOJb Pa3BUTHS PACTEHUM, KUBOTHBIX M YEIIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTryeckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Mapa3uT» U «XO35MH — MHUKpOOMOM». ['eHeTHMYecKHue acheKThl KOHTPOJS U
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUX KJIETOK U OPTaHU3MOB.

JlemoHCcTpanuu:

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuupr u cxemsl: «IlepBbiii U BTOpoi 3aKoHBI Menaens», « TpeTuil 3aKoH
Mengaensi», «AHanu3MpyoOUIee CKpeluBaHue», «HemomHoe TOMUHUPOBAHHEY,
«ClermieHHOe HacleoBaHUE TMPU3HAKOB Yy Apo3oduibly, «l'eHeTnka mojay,
«Kapuotunn dgenmoBeka», «Kapuotun apozodmisy, «Kapuotunm mruimy,
«MHO>XECTBEHHBIN aJIeIn3M», « B3anMo1ercTBHUE T€HOB.

O6opynoBanue: MOJENb Il JEMOHCTPAIMM 3aKOHOB €IWHOOOpa3us
rHOPUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJAEIbH JJIA
JIEMOHCTPAllMM CLEIJICHHOTO HACIEI0BAHUS IPU3HAKOB, CBETOBOW MMKPOCKOII,

MUKponpenapar: «Jpo3zoduinay.



[IpakTnueckass pabora «M3yueHue pe3ynbTaToB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y IPO30(IITBD.

[IpakTnyeckas  pabora  «M3ydeHue  pe3ynbTaTOB  JAUTHOPHUIHOTO
CKpEIIMBAHUSA Y IPO30(IITBD.

120.6.13. Tema 13. 3akOHOMEPHOCTHU U3MEHYUBOCTH.

B3aumoneiicTBue reHotuna u cpeabl npu  GOPMUPOBAHUM (PEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS M HACIIC/ICTBCHHAS.

MoaudukannonHas W3MEHYHBOCTh. Ponb  cpembl B (hOpMUPOBAHHUH
MOAM(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan  u BapuanuonHasi kpuBas (B. HMoranncen). CpoiicTBa MoaudUKAITMOHHON
M3MEHYUBOCTH.

['enoTMIIMYECKast U3MEHUYUBOCTh. CBOMCTBA FTEHOTUTUYECKOW N3BMEHYMBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHAS.

KomOuHaTuBHasi M3MEHYMBOCTH. Melo3 M MOJOBOM MpoOlleCC — OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JJHOro BUIA.

MyTtanoHHass W3MEHYMBOCThb. BHIbI MyTallil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHele U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHHUS MyTanui. MyTareHsl M WX BIMSHUE HA OPraHUu3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacnenacTBeHHoM u3MeHunBocTH (H.W. BaBunoB). BHesaepHass M3MEHYUMBOCTH U
HACJIEICTBEHHOCTb.

JlemoHcTpauuu:

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

Tabmumer u  cxembl: «Buabl  u3MeHUuBOCTHY, «MoaudukanuorHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnogoTBopeHuey, «I eHeTnueckne 3a00IeBaHUS YeI0BEKay», « Bumbl myTammiiy.

O6opynoBaHue: >XKMBble M TrepOapHble HK3EMIUISIPbl KOMHATHBIX PAaCTEHUU,



pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaboparopHas pabota «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUYMBOCTH. IlocTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

[IpakTnyeckas pabdora «Myrtamuu y  apo3oduibl  (Ha  TOTOBBIX
MHUKpOTIpenaparax ).

120.6.14. Tema 14. I'enetnka denoBeka.

Kapuotun yenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAHUS T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YeJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YelloBeKa. | eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeka. bBoje3HM ¢ HACIENCTBEHHOW MPenpacroyioKEHHOCTHIO.
3Ha4YCHUE MEIUIIMHCKON T€HETUKHA B MPEIOTBPAIICHUH U JICUCHUU T€HETUYECKUX
3a00JIeBaHUI YelloBeKa. MeIuKO-TeHeTUUeCKOe KOHCYJIbTHpOoBaHUE. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1acTH peaKTUPOBAHUS TEHOMA 1 CTBOJIOBBIX KJICTOK.

I'eneTnueckue (akTOpbl IMOBBIIICHHOW YYBCTBUTEIBHOCTH YEIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. ['eneTnueckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JleMoHCTpauuu:

Tabnuiel u cxemsl: «Kapuotumn 4denoBeka», «MeToabl U3ydeHusl TeHETUKU
yesoBeKay, «I'eHeTnyeckue 3a00ICBaHMS YSIIOBEKay.

[TpakTudeckas pabora «CocTaBieHUE U aHATIU3 POJOCIOBHOMN.

120.6.15. Tema 15. Cenexuusi OpraHu3MOB.

JloMecTukaluss M CEJNCKIUsA. 3apOXKICHHE CEJICKIMH U JOMECTUKAIIUU.
VYyuenue H.W. BaBunoa o LleHTpax npoucXoxkaAeHUs] © MHOTO0Opa3usi KyJIbTYPHBIX
pactenuii. Ponb cenexuuu B CO31aHUU COPTOB PACTEHUN U MOPOJ )KUBOTHBIX. COPT,

nopojga, miraMm. 3aKOH TOMOJIOTHYECKUX PAI0B B HaCHCﬂCTBCHHOﬁ HU3MCHUYNBOCTU



H.W. BaBunoBa, ero 3HaueHue A7 CENEKIIMOHHON PadOTHI.

MeTtoasl cenekiMoHHONW paboThl. MCKycCTBEHHBIH OTOOp: MacCoBBIA U
WHIVBUAYaJIbHBIN. Ortanbl  KOMOMHAIMOHHOW  cenekuuu.  Mcnbrtanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLEHKH
¢dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEKIIMOHHOM  paboThl.
PamnanoHHpli ¥ XUMUYECKUM MyTareHe3 Kak HCTOYHUK MYTallUi y KyJIbTypPHBIX
dbopm opranu3moB. Vcrnonb30BaHME TEHOMHOTO PEIAKTUPOBAHMUS M METOJOB
pexomOunanTHbIX JJHK 14 monmydenus ncxogHoro Matepuana sl CENEeKINH.

[Tomyuenue IMOJIMIIJIONOB. BuyTtpuBnnoBas ruopUAN3aLIYS.
bnuszkopoacTBeHHOe  cKpeluuMBaHue, uiau  uHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. I'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rulpunmsauus. llpeononenue Oecruiogus
MEXBUI0BbIX THOPUI0B. JlOCTHIKEHUS CENEKIIMHU PACTEHUN U )KUBOTHBIX.

CoxpaHeHne U NU3y4YEeHHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOPHIIOB
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.

JlemoHCcTpanuu:

[Toptpersr: H.!. Basuios, N.B. Muuypus, I'.J1. Kapneuenko,
ILIL Jlykpanenko, b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

TaOmuis! u cxembl: «L{eHTpbI MPOUCXOXKACHNUS 1 MHOTOOOpa3usl KyJIbTYPHBIX
pPacTEeHHI», «3aKOH TOMOJIOTHYECKUX PSIOB B HACIECACTBEHHON M3MEHUYHBOCTHY,
«Metoppl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTtopHnas pabora «/3yueHne cCOpTOB KyIbTYPHBIX PACTEHUU W TIOPOJ
JIOMAIIIHUX KUBOTHBIX).

Jlabopatopnas pabota «/3ydueHne METOI0B CENIEKITNN PACTCHUI.

[Ipaktuueckas pabora «I[IpuBHUBKa pacTeHHIN.

Okckypeust «OCHOBHBIE METONBI M JIOCTHMKEHHMS CEJIEKIMM PACTCHHU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,

COPTOUCHBITATEbHBIM yYacTOK, B TEIUIMYHOE XO35AMCTBO, B JaOOpPaTOPHUIO



arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

120.6.16. Tema 16. bruoTexHonOrHst U CHHTETHYECKAst OMOJIOTHUSI.

OOBEKTHI, HCIOJIb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBbBIE
KYJIBTYPBI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTEpUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIeOOMNeueHue, TMOIYyYeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOzAENUEe. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHUKPOOHMOJIOTHYECKUX
TexHonorui. [Ipou3BoacTBO Oefika, aMUHOKHUCIIOT Y BUTAMUHOB.

Co3naHre TEXHOIOTUN U UHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs TEHOMOB C LEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUAOIIHNECS B IPUPOIE OMOCUHTETUYECKUE TTYTH.

Kiterounas mnxeHepust. MeToapl KyJIbTyphl KIETOK U TKAaHEW paCTEHUH H
#UBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUSA M COMATUYECKUUN
smOpuorenes. VMcnonap3oBaHue rarionoB B CEJEKIMKU pacTeHuid. MickyccTBeHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKLHUSA SHUEKIETOK W KIOHUPOBAHUE JKUBOTHBIX.
Merton TpaHCIIIaHTaWHA SIEp KIETOK.

XpoMOCOMHass U TE€HHas WH)KEHepUs. MCKyCCTBEHHBIM CHHTE3 I'€Ha U
KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK. JlocTukeHus W MepCHEeKTUBBI
XPOMOCOMHOW M TE€HHOM HHXEHEpUU. DKOJOTMUYECKHE U 3TUYECKUE MPOOJIEMBI
T€HHOW UHKCHEPUU.

Menmuuunckue ouorexHosoruu. Ilocrrenomuas uudponas menuuuna. [T1IP-
JTMarHocTuka. MeTaOoJIOMHBI aHaW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YyeJaoBeKa JUISl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OumounkeHepus i pa3paOOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEel cOoueTaHWeM TEXHOJIOTHM TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL PELIEHUs 3a/1a4 NIePCOHAIN3UPOBAHHON MEULIMHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LENbI0 OOecreueHruss KOMOMHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE

3200JIEBAHUS YEIOBEKA U )KUBOTHBIX.



JlemoHCTpauuu:

Tabnuiel u cxemsl: «lcnoap30BaHUE MUKPOOPTAHU3MOB B POMBIIIJIEHHOM
MPOU3BOJICTBEY, «KileTouHast nHkeHepus», «I'eHHast HHKEHEPUs».

JlabopatopHas pabota «3ydeHrne 00beKTOB OMOTEXHOIOTUM.

[Ipaktuueckas padota «[lonydeHrne MOJIOYHOKHCIIBIX TPOTYKTOBY.

OkcKypcust «bHOTEXHOJNOTUS — BaKHEWIAsh MPOU3BOJIUTEIbHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO).

120.7. Conepxanue o0yuenus B 11 kacce.

102 4, u3 HUX 8 4 — pe3epBHOE BpeMs

120.7.1. Tema 1. 3aposkieHHE U pa3BUTHE IBOJIOMMOHHBIX MTPEICTABICHUA B
OMOJIOTHH.

OBomtonmoHHass teopust Y. JlapuHa. IIpennochliku  BO3HUKHOBECHMS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. /lapBuHa.

JIBMKyIIIME CUITBI HBOTIOIMY BUIOB 10 Y. J{apBUHY (BbICOKAsi MHHTEHCUBHOCTD
Pa3MHOXXEHUSI OpPraHM3MOB, HACIEJICTBEHHAs HW3MEHUYMBOCThH, OoOpnOa 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoit Tteopuu sBooruu (CTD). HeitrpanbHas
teopust sBomonuud. CoBpeMeHHas JBOJIONMOHHAS  OwWojorua. 3HAYCHUE
HBOJIIOIIMOHHON TeOpun B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPA.

JleMoHCTpanuu:

[Toptpetsi: Apuctorens, K. JIunnei, XK. Jlamapk, 3. Cent-Unep, K. KroBbe,
Y. {apsun, C.C. YerBepukos, N.W. llImaneraysen, 1. Xonaenn, /. K. benses.

Tabmuet u  cxembl: «Cucrema >xuBoil mnpupoasl (o K. JIunuerw)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUT Yy pacTeHud M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapmipyTa nmyremectus Y. lapsunay, «Haxoaku Y. JlapBunay, «Dopmbl 60psObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyIbTypHBIX (opm
KanmycThl», «[lopoapl TOMaIIHUX JKHUBOTHBIX», «CXxema 00pa30BaHUsI HOBBIX BHIOB
(mo Y. JapBuny)», «Cxema COOTHOLICHUS IBUKYIIIUX CUJ S3BOTIOLUNY, « OCHOBHbIE

MOJIOKEHHUS CUHTETUYECKOMN TCOPHUHN 3BOJIIOLTHN).



120.7.2. Tema 2. MUKpOIBOIIOIHS U €€ pe3yTbTaThI.

[TonmynmsAuus Kak 3J€eMeHTapHas eIMHULA 3BOJIOIUU. COBpEMEHHBIE METOIBI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHAa MOMYJSIIUM KakK d3JEMEHTAPHOE OHBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (DAKTOPbI (ABMXKYIIME CHIIBI) 3BOJIOLMHA. MyTallMOHHBINA
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelid TeHoB — ciyuaiiHbie
HEHaIpaBJeHHbIC U3MEHEHUS YacTOT aJljiesiel B monysiuusx. DpQexT ocHoBaTelIs.
Murpamun.  MW3omsumst nomymsinmii:  reorpaduueckas  (MPOCTPaHCTBEHHAs),
Oouosioruyeckast (penpoayKTUBHA).

EctecTBeHHbIlt 0TOOp — HampaBisoOmui ¢GakTop 3BoONUH. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMKA, CTAOMIM3UPYIOIIMMA, pa3pbIBAIOIUN
(nm3pyntuBHbIf). [lonoBoil or6op. BO3HUMKHOBEHHE U 3BOJIOLUSA COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OPraHU3MOB  KakK  pe3yJbTaT  MHUKPO3BOJIOLHH.
Bo3HuKHOBEHUE IPUCTIOCOOIEHUH y Opranu3mMoB. ApomMopo3bl U UANOAANTALINN.
[Tpumepsl TprcnocoOIeHUd y OpraHu3MoB: Mopdosornyeckue, Gu3noaoruyeckue,
onoxumuueckue, MnoBefeHueckue. OTHOCUTENIBHOCTh  MPHUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BupooOpa3zoBaHue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTpUYECcKoe (reorpaduueckoe),
CUMIIATPUYECKOEe  (IKOJOTMYECKOE), «MTHOBEHHOE»  (MOJMILIONAN3ALINS,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOJIOTMYECKOT0O pa3HOOOpa3usl.

Pons  sBomonmMoHHON OWONOTMM B pa3pabOTKE HAYYHBIX METOOB
COXpaHeHus: bruopazHooOpaszust. MUKPOIBOMIONMS U KOIBOJIIOLHMS Mapa3uTOB U UX
x0351eB. MexaHu3mbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBHOBI C HEl.

JlemoHcTpanuu:



[Toptpetsr: C.C. YUerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTaMOHHasE W3MEHYHUBOCTH», «llomynsannoHHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyiume
CHJIBl 3BOJIFOLUN», «IDKOJIOrMYEcKass M30JsUUs MONYJSALHMN CeBaHCKOU (openny,
«I"eorpaduueckast U30IA1Us TUCTBEHHULIBI CHOMPCKOM U TMCTBEHHUIIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUITHUKOB U KepTB», «CxemMa JercTBUs
€CTECTBEHHOTO 0TOOpay, «PopMbI OOPHOBI 32 CYLIECTBOBaHHEY, «HIyCTpUaIbHBIHI
MenaHusm», <«OKuBble — uckomaembie»,  «IlOKpOBHUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «lIpemympexpaaromas oOKpacka KHUBOTHBIX», «Duznonoruueckue
apantaiun», «lIpucnoco0NeHHOCTh OpPraHu3MOB H €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buna», « Bunbi-aBotHukmn», « CTpykTypa Buaa B npupoje», «CrnocoObl
BU1000pa3oBanus», «I eorpadhuueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«IKOJ0TuYecKoe BHUI000pa30BaHUE BUAOB CUHUID, «IlodUIUIONIBI pacTeHUiD,
«KamycTHO-peieuHbIil TuOpumy.

O6opynoBanue: repOapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Yydesia MTHI]
U 3Bepeil ¢ MpuMepamMu pPa3IMYHbIX MPHUCIIOCOOJCHUM, Yydella MTUIl U 3Bepei
Pa3HBIX BUJOB, repOapuu pacTeHU OJIM3KUX BUI0B, 00pa30BaBIINXCS Pa3INYHBIMU
CIIOCOOAMH.

JlabopatopHas pabota «BbIsiBIeHHE N3MEHUYNBOCTH y 0COOEH OHOTO BHIAY.

Jlaboparopnas padota «IIpucrnocobieHus: OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO000pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHE BHAOB 10 MOP(OJIOTHYECKOMY
KPUTEPUIO».

120.7.3. Tema 3. MakposBoTrOIHs U €€ pe3yabTaThl.

Meroapl u3y4yeHMsT MaKpOd3BOJMIOUMHU. [laneoHTONIOTHYECKHME  METOJIBI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaduueckue Meroabl uzydeHus sBostounu. CpaBHeHue (iopbl u
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emiau. Bumbi-

9HACMHUKH W PCIUKTLI.



OMOPHONIOTHYECKHE U CPABHUTEIHbHO-MOP(OIOTrHUECKHE METOIbI U3yUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbIL.
PynumenTapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METOIbl U3YUYEHUs IBOIOIUHU. [ OMOJIOrMYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUSI (PUIIOTEHETHYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MTpaBuIIa) 3BoJitonu. HeoOGpaTtuMocTh 3BOJIOLHH.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLUH.

JleMoHCTpauuu:

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mromnep, 3. ['ekkeb.

Tabmuupl n cxembl: «OUITOTEHETUYECKUI PsIL JIOMIAAN», «ApPXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTNYHBIE U aHaJOTUYHBIE OpraHe», «PyAUMEHTBD»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJTIOLIUN.

O6opynoBaHue: KOJJIEKLUWH, repOapuu, MYJISKM HMCKONAEeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTAaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

120.7.4. Tema 4. [IpoucxoxaeHne u pa3BUTHE KU3HU Ha 3eMIIe.

HayuHble runoTe3bl NPOUCXOXKIACHUS KU3HM Ha 3emie. AOHOreHes Hu
nancnepmus. JloHay4HbIC MPEACTABICHHUS O 3apPOXKJICHUU KU3HU (KPEAIIMOHU3M).
['Mnore3a MOCTOSIHHOTO CaMO3apOKACHUS )KMU3HU U €€ ONPOBEPIKEHUE OIbITaMHU
®. Penu, JI. Cnannannanwy, JI. TTactepa. [Ipoucxoxaenue >Ku3HU U aCTPOOHOIIOTHS.

OcHoOBHBIE JTanbl HEOPraHU4EeCKOU SBOJIIOLMH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKas OHBOJIONMSA. AOWOTCHHBIM CHUHTE3
opraHvyeckux BemectB u3 Heopranudeckux. OmnbiT C. Mumiepa u I'. FOpu.

OO6pazoBanue noaumepoB u3 MoHomepoB. KoanepBaTHas runoreza AWM. OnapuHa,



rurnoresa nepsuyHoro 0ynsona JI. Xonaeitna, renernyeckas runotesa ['. Mémnepa.
Pu6osumer (T. Yek) m rumoteza «vmpa PHK» V. T'mnbepra. ®dopmmpoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKJIETKH.

Ucropust 3emnu u Metonsl €€ uszydeHus. lickomaemble oOpraHuyeckue
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpOHOJIOTHUs. [ €0OXpOHOJIOrNYeCcKas IKaia: 0HbL, 3Pbl, IEPUOBL, STIOXU.

HauvanbHble »Tanbl opranmyeckon 3Bomtonuu. llosBiaeHHe W 3BOJIOLHS
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJoT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKaprOTHI.

[Ipoucxoxaenne aykapuoT (CUMOMOTeHe3). DBOIIOITMOHHOE POUCXOKICHHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLUHU BBICIIUX pacTeHU. OCHOBHbBIE apoMOp(}O3bI
pactennii. Bpixox pacrenmii Ha cymy. [losBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPaCcTCHUM.

OcCHOBHBIE 3Tambl 3BOJIOLUU XKUBOTHOTO MHpa. OCHOBHbIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopJ0BbI€ )XKUBOTHBIE. KU3Hb B BOJAE. DBOJIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntui. [lpunuun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTtne xu3HM Ha 3emiie MO 3paM W NEPUOJAM: apXel, MPOTEpO30i,
najgeo30m, Me3030H, kaiiHo301. OO0111ast XapaKTepUCTHUKA KJIMMaTa U T€OJIOTMYECKUX
nporueccos. [losiBIeHne U pacluBeT XapaKTEpHBIX OPraHU3MOB. YTiie0Opa3oBaHUE:
€ro YCJIOBHS W BJIMSIHME Ha T'a30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUpPaHUsl — HKOJIOTHYECKUE KPU3UCHI Mpouuioro. [Ipuuunel u
CJIEICTBUS MAacCCOBBIX BbIMHpaHUil. COBPEMEHHBIN 3KOJIOTMYECKUM KPU3ZHUC, €ro

ocobenHoctu. [Ipobnema coxpanenus 6mopazHooOpasusi Ha 3emIie.



CoBpemeHHas cuctema opraHudeckoro mupa. [IpuHImNIBI Kiaccuduxau
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHCcTpanuu:

[Moptpetsi: ®. Peau, JI. Cnamnannanu, JI. [Tactep, W.M. MeuyHukoB,
A.WN. Onapun, . Xongein, I'. Mémnep, C. Mumnnep, I'. FOpu.

Ta6muie! u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. Ilactepa mo
U3YUYEHUIO camMo3apoxaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  JBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauvanbHble 3Tanbl OPraHUYECKOM ABOMIONMNY, «Cxema o0Opa3oBaHUs SYKAPUOT
nyTéM cumoOunoreHeza», «Cucrema KUBOHM NpUpoAbD», «CTpoeHHE BHUpYCAy,
«Apomopdosbl  pacreHuit»y, «PuHHOGUTHY, «OIHOKIECTOUHBIE BOJOPOCINY,
«MHoroxksierounble  Boaopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pactenus», «Oprassl UBETKOBBIX pacTeHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIX», «[IpocTeitmumey, «Kumednomnonoctueiey, «llnockue
yepBu», «YUneHuctoHorue», «PwiObl», «3emMHOBOAHBIE», «IIpecMbikaromuecs,
«IItnuey, «Miekonuraromue», «Pa3Butue xKu3HU B apXeUCKOM 3pe», «Pa3zButue
JKU3HU B TPOTEPO30MCKON 3pey», «Pa3BUTHE XKWU3HM B NAICO30HMCKOM 3pey,
«Pa3BuTHE )KU3HU B ME3030MCKON 3pe», «Pa3BUTHUE )KU3HU B KaWHO30MCKOHU 3peE»,
«CoBpeMeHHasi cucTeMa OpraHuueCKOro MUpay.

OGopynoBanue: repOapuM pacTeHUN pa3IUUHBIX OTHAEJIOB, KOJIJIEKIUU
HAaCEKOMBIX, BJIaKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH
WTJIOKOXKHX, CKEJIEThI T0O3BOHOYHBIX KUBOTHBIX, UydeJia MTUIL U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX HWCKOMAEMbIX, MYJSIKM OpPraHMYEeCKUX OCTaTKOB
OpPraHU3MOB.

Buptyanbnas nabopatopnas padora «MojenupoBaHue ONbITOB Musiepa—
Opu 1o wu3ydeHnto aOWOTEHHOTO CHUHTE3a OPraHUYECKUX COCTUHEHUN B
MEePBUYHOM aTMOchepey.

JlaGoparopnass pabota «M3ydeHue U OMNMUCAHHWE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

[IpakTuyeckas pabora «l3ydueHue o0COOEHHOCTEH CTPOEHUS paCTECHUM



Pa3HBIX OT/IEIIOBY.

[Tpaktrueckas padota «/M3ydeHne O0COOCHHOCTEW CTPOCHHS MO3BOHOYHBIX
YKABOTHBIX».

120.7.5. Tema 5. [IpoucxoxaeHre 4ea0BeKa — aHTPOIIOTEHES.

Paznensl 1 3aqaun aHTPONOIOTUH. METO/IBI aHTPOTOJIOTHH.

CraHoBi€eHUE MPEACTABICHUN O MPOUCXOXKICHUU YelIOBEKa. PenurunosHeie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CxoncTBO UenoBeKa ¢ )KMBOTHBIMU. CHCTEMAaTUYECKOE TIOJIOAKEHUE YEIIOBEKA.
CBueTenbCcTBA  CXOJCTBA  YEJNIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUUECKHUE,
noBesieHueckue. OTINYNS YEI0BEKA OT KUBOTHBIX. [IpAMOXO0XKIAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAIBLHOU
CUCTEMBI.

JBrkyiiue cuiibl (hakTOphl) aHTPOTIOTeHEe3a: OMOJOTUYECKUE, COLUATbHBIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTaguu aHTporioreHe3a. PaHHue udenoBekooOpas3Hbie 00E3bsHbBI
(TPOKOHCYJIBI) U paHHUE IMOHTHIBI — OOIIKE MPEAKU YeTIOBEKOOOPA3HBIX 00E3bsIH U
J0Jiei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH Jrofeh. UenoBek yMenbli, MepBbie
M3TOTOBJIEHUS OPYAUM TpyJa. HeloBeK MPAMOXOISIINI U IIEPBbIN BBIXOJ JIOAECH 3a
npeneinsl Appuku. YenoBek reifienboepreckuil — o0l npejok HeaH 1epTaIbCKOTo
YEJIOBEKa M YEJOBEKa PasyMHOro. YelloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOAHOTO KiuMarta. YesloBeK pa3yMHbI COBPEMEHHOI'O THIA, JACHUCOBCKUMN
YEJIOBEK, OCBOEGHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
najeoreHoOMHKa.

DBOJIIOLMSI COBPEMEHHOTO 4esioBeKa. EcTecTBeHHbI 0TOOp B MOMYJISLIMSIX
yenoBeka. MyTanvoHHbBIN Tiponiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [lonarne o pace. bonpmme pacel: e€BporieonHas

(eBpaswmiickas),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS



(a3uarcko-amepukaHckas). BpeMss v myTu paccesieHHs 4YeliOBeKa IO IJIaHEeTe.
EnuacTtBO  yenoBeuecknx — pac. HayyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco6eHHOCTh YeNloBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusinue reorpaduueckoil cpensl u apeiida reHoB Ha MOPGOIOTHIO U (PU3HOTIOTHIO
YEJI0BEKA.

MexaucuuiuinHapHble  METoJbl B (Gu3WYecKor  (OMOJIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOIOJOTUST U MaJC0aHTPOIMOJIOTHUS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauuu:

[Toprpersr: Y. dapsun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.

Tabnuiel 1 cxembl: «MeToIbl aHTPOTIOJIOTHNY, «I 0JIOBHOM MO3T YEJIOBEKAY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», «IBOJIFOIIUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
NPSAMOXOISIINIY, «/lenucoBckuil yenoBek» «Heanaepranbip», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIIOBEKA», «Packl UeoBeKkay.

OGopynoBaHue: MYJSDKM —OKaMEHEJIOCTeH, TPEAMETOB MaTepHalbHOU
KyJIbTYphl ~TPENKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU U OUOJISHCKUMU CIO’KETaMHU TPOUCXOXKJICHUS 4YeJOoBeKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepera 4eJ0BeKa U yeperna IyUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH ITMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

Jlabopatopnass pabota «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

[TpakTtuueckas pabota «3ydeHue 3KOJIOTHUECKUX aanTalluii YeJI0BEeKay.

120.7.6. Tema 6. DKonOrusi — HayKa O B3aUMOOTHOILIEHUSX OPraHU3MOB H
HAJOPTaHU3MEHHBIX CUCTEM C OKPYKAIOIIEH CPEIOM.

3apoxaeHre U pa3BUTHE 3KoJoruu B Tpynax A. I'ymbonsara, K.®. Pynse,

H.A. CeBepuoBa, 3. I'ekkensa, A. Tencnu, B.H. Cykaué€Ba. Pasznmensi m 3amaum



9K0J0TuU. CBSI3b SKOJIOTUU C IPYTUMH HAYKaMH.

Meronsl 3konoruu. IloneBbie HaOMOIEHUA. DKCHEPUMEHTHI B SKOJOTHUH:
NpUpOAHbIE U JlabopaTopHble. MoOJeIMpoBaHUE B OSKOJOTUU. MOHUTOPHUHT
OKpY’KaroIIEN Cpe/ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00aTbHBII.

3Hau€HUE DOKOJIOTMYECKUX 3HAHUM JJIA  4YeJIOBEKa. OJKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€HMl YENOBEYECTBA C NMpUPOoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJIECHUS.

JlemoHcTpanuu:

[Moptpetsr:  A.'ym6onsar, K.D.Pynee, H.A. Cesepros, 3.l ekkenb,
A. Tencnu, B.H. Cykaués.

Tabmumpl u cxemsl: «Pa3gensl sxonoruny, «Metoasl sKonorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JIaGoparopHas padota «/3ydueHre MeToJ0B SKOJIOIMUECKUX UCCIIEI0BAHUI.

120.7.7. Tema 7. Opranusmsl u cpesia OOUTaHUS.

DKoJIoTHYecKe (PaKkTOpbl U 3aKOHOMEPHOCTH UX AercTBud. Kiaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEpPHOCTH JAEUCTBUSL 3Kojormyeckux (akropos. IlpaBuio MuHHMyMa
(K. Wmpenrens, 0. JInbux). TomepaHTHOCTh. IBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (aktopbl. CBeT Kak sKojoruyeckuid Qakrop. JlerictBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pPacCTeHHMII M XUBOTHBIX IO OTHOWICHHWIO K CBeTy. CuUrHanbHas poJib CBETA.
doTonEepruoOaU3M.

Temneparypa kak skojoruueckuii ¢aktop. JleiicTBue TemrmepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPIraHU3MBI.

BrnaxxnocTts kak sxosorumdeckuit ¢daktop. [Ipucmocobnenust pacteHuii K
nojJiep>KaHuio0 BogHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

CpCI[BI oOuTaHuA OpraHuM3MOB: BOAHAasdA, HAa3€MHO-BO3AYIIHAA, ITOYBCHHA,



IyOMHHAsT ~ TOATIOYBEHHAs,  BHYTpUOpPraHW3MeHHas.  DU3HKO-XUMUUYECKHE
0COOEHHOCTH cpefl oOuTaHust opraHu3MoB. [Ipucnoco6eHss OpraHu3MOB K KU3HH
B Pa3HbIX cpeaax.

buonorunueckne putrmbl. BHemnue u BHyTpeHHHE puUTMBbL. CyTOUYHBIE U
roJM4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBUU KU3HU.

XKuznennoie Qopmbel opranuzmoB. llonarue o ku3HeHHOM (opme.
Kuznennsie GopMbI pacTeHUMN: EePEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJCTHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buotnueckue  daktopel.  Bumbel  OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapasurusm, kooneparusi,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJEHCTBUN /IS CYIIECTBOBaHUS OPraHU3MOB B CpEe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpauuu:

Tabmuubr u cxembl: «Okonoruueckue (axrtopb», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
JKUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBIEY», «Dusznonsoruueckue aganTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpraHuU3MOB», «bHOJIOTHYECKHE PUTMBD,
«KuzneHHble (popMbl pacTeHUi», « KuzHeHHbIe (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTEMA XBOMHOrO Jieca», «llemn nuranus»,
«XUIITHUYECTBOY, «ITapazutuzmy, «KoHkypeHuus», «CumOmn03»,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pacTEHUN U JKUBOTHBIX, MPHUCTOCOOJICHHBIX K
BIUSHUAIO PA3IUYHBIX OIKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX UM TEHEBBIHOCIWBBIX PACTEHUM, CBETOJIIOOMBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHUS, TepOapru U KOJUICKITUU TETUIOTIOOMBBIX,

3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacCTEHUM, uydesia NTUIl U 3Bepel, repOapuu



pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIII, KOJUICKIMU >KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpejax,
repOapu M KOJUIGKIIMM PpACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KU3HHU, repbdapuu u
KOJUICKIIMU PACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHass pabora «BbIsiBIEHHE TPHUCIOCOOJICHH OPTaHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTopHass pabora «BbIsiBIEHHE TPHUCIOCOOJICHH OPTaHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTtopHas pabota « AHATOMUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HbIX
MECT OOUTaHUS.

120.7.8. Tema 8. DKoJIOTHS BUJIOB U MOIYJISIIHA.

OKOJIOTUYECKUE  XapaKTepucTUKu  nonynsuud.  [lomynsumss — kak
Oononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUU: YHCICHHOCTh, IUIOTHOCT,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUS.

Dxoyioruyeckas CTpykrypa nomyiasiuud. OleHKa YUCICHHOCTH TOMYJISINY.
JvHaMuka monyisiuuu U €€ peryidnus. bHoTHYecKuid MOTEHUHANl MOMYJISIUU.
MopenupoBaHue TUHAMHUKU MOMyasuu. KpuBble pocTa YUCICHHOCTH TOMYJISIIIUU.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TMOMYJSIIUN: Poyib (PaKTOPOB,
3aBUCSIINX W HE 3aBUCSIINX OT MNIOTHOCTU. JKOJIOTUYECKHE CTPATETUN BUJIOB (T- U
K-cTparerun).

[Tonsitue 06 sKoNOTMUEcKOi HHIIE BUaA. Mectoobutanne. MHOromepHas
MoJiesb dKosornyeckor Humu J{.M. Xatunncona. Pazmepsl 3KOJ0TrMYECKON HUILIMN.
[ToTeHuManbHas U peaTM30BaHHAas HUIIIY.

Bua kak cucrema momynanuil. Apeansl BUIOB. Buabl U MX >KU3HEHHbIE

CTPATCTIHu. DKOJIOTHYECKNE YKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEJICHUS W MUTpAIliii JKUBOTHBIX. buomormueckue
WHBA3UU 9yKEPOTHBIX BUOB.

JlemoHCcTpanuu:

IToptpet: .M. XaTuuHCOH.

Tabmuubl U cXeMbl: «JKOJOTUYECKHE XapaKTEPUCTUKHU TOIMYIISIUNY,
«IIpocTpancTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHbie  mupaMuibl
nonyisiiun», «CKOPOCTh  3aceleHUsi MOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opraHuzMamun», «Mogeib 3kosiornaeckor Humu .M. XatuuHcoHay.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMH )KUBOTHBIX.

JlaGoparopnas pabota «IIpucnocoOiaeHus CeMsIH paCTEHUM K pacCEICHUIO.

120.7.9. Tema 9. Dxonorusi cooO1IECTB. IKOTOTHYECKUE CUCTEMBI.

CooOmectBa opranu3moB. buoneno3 u ero crpykrypa. Cszu Mexay
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cucteMa (A.Jl. Tenciam). DyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI ¥ Wbl B 3KOCUcTeMax. KpyroBopoT BEIIECTB 1 MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeNM  JKOCUCTEMbl. buomacca U TPOAYKIUSL.
DKOJOTUYECKUE TUPaMU/IbI YK CEN, OMOMAaCChl U SHEPTUH.

HarmnpaBnennbie 3aKkOHOMEpPHBIE CMEHBI COO0IIECTB — CyKileccuu. [lepBuuHbie
U BTOPWUYHBIC CYKIECCHMW M WX TMPUYUHBL. AHTPOIIOTCHHBIC BO3JCHCTBUS Ha
cykueccuu. KinnmakcHoe coobiiectBo. bruopasnooOpasue u mojiHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.

[IpupoHBIE DKOCUCTEMBI.

AHTpOIIOTEHHBIE JKOCHCTEMBI. Arpo3kocucTtema. ArpoieHo3. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U MIPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKocucteMm. ['opojckas
braopa wu dayna. CuHa"Tpomnmzamusi TopoAcKoi ¢ayHbl. buonorumdeckoe wu

X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEpPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B
sKocucteMax. I[lepeHoc PHEpruum M BEMIECTB MEXKTY CMEXHBIMH JKOCHUCTEMAMHU.
Y cTourBOCTh OPraHU3MOB, MOMYJISLUNA U 9KOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U
AHTPOITOT€HHBIX BO3JCUCTBHI.

MeTon00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOTEHHBIX 3KOCUCTEM.

JlemoHCcTpanuu:

[Toptper: A /1. Tencau.

Tabmuuer  u  cxembl:  «CrtpykTypa  OHoOlleHO3a»,  «IKOcHCTeMa
ITUPOKOJTUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHBIC
TPYIIBl OPTraHU3MOB B JKOCHUCTEME», «KpyroBopoT BEIIECTB B JKOCHCTEME,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT MTUPAMKIA YUCEID,
«IKonorudeckas mupamuaa OMOMacCh», «IKOJIOTHYECKas MApaMUIa SHEPTHHY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3e», «[IpumMepsr ypOosKOCHCTEMY.

Oo6opynoBanue: repdbapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydelia MTHUIl
W 3Bepel, repbapuu KyJNbTYPHBIX M JUKOPACTYIIUX PACTCHHH, aKBapuyM Kak
MOJIE€JTb YKOCHUCTEMBI.

[IpakTtuueckas pabota «M3ydenue u onucanure ypooIKOCUCTEMBI.

JlabopatopHass paborta «M3yueHue pa3HOOOpa3us MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

OKckypeusi « DKCKYpCHsl B TUIIMYHBIA OMoreoneHo3 (B ayoOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

OKCKypcusi «IJKCKypcUs B arpo’KOCHUCTEMY (Ha MOJI€ WU B TEIJIMYHOE
XO3SMCTBO)».

120.7.10. Tema 10. buocdepa — rinobanbHast SIKOCHCTEMA.

buocdepa — oOmeruraneraprnas 06o0m0uka 3eMiu, TJ€ CYNMIECTBYET WM
CyILLECTBOBaJIA XU3Hb. Pa3BuTue npencrasieHuit o ouocdepe B Tpynax . 3rocca.
VYuenne B.W. BepHanckoro o 6uochepe. Obmactu 6nochepsl u eé coctas. XKupoe

BeIECTBO Orochephl v ero PyHKIUY.



3aKOHOMEPHOCTH CyIiecTBOBaHUs Ouocdepsl. OcobeHHocTn 6nochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlMHaMuueckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIECTB U OMOT€OXUMUYECKUE IIUKJIBI (YIiiepoa, a30Ta). PUTMUUHOCTS SIBIEHHUI B
onocdepe.

3onansHOCTh OHOcheprl. Tlonstue o Ouome. OCHOBHBIE OHUOMBI CYIIU:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE W ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKUE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U AKUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa ¥ (PyHKITHS )KUBBIX CHUCTEM, OIIEHKA MX PECYPCHOTO MOTCHITHAIA
1 OnocepHbIX PyHKIUH.

JlemoHCcTpanuu:

[Toptpetsr: B.U. Bepnaackuii, 3. 3rocc.

Tabmuupr u cxemol: «I'eochepsl 3emimny», «KpyroBopoT a3ora B MpUPOE,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopoTr Kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Knumatudeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6GopynoBanue: rTepObapuM pacTeHUH pa3HBIX OHOMOB,  KOJIISKITUU
YKUBOTHBIX.

120.7.11. Tema 11. YenoBek u okpy:karomias cpea.

DKOJIOTUYECKUE KpHU3UChl M WX MpUYUHBIL. Bo3zaeiicTBhe dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOM cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspyiienme mnouBbsl. OxpaHa MNOYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpOIIOTEHHOE BO3JEHCTBUE HA PACTUTEIBHBINA U )KUBOTHBIN Mup. OxpaHa
pPacCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. OcobGo oxpansembie npupoansie Ttepputopun (OOIIT).
Bboranudeckue cajibl ¥ 300JIOTHYECKHUE TTaPKHU.

OCHOBHbBIE TPUHLHUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U IMPUPOJBI.

PanmonansHoe IIPUPOAOII0JIB30BaAHNC u COXpaHCHHUEC OMOJIOTMYECKOTO



pazHooOpasust 3emym. OOmMe 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIEICTBHUA.

Pa3BuTHEe METOIOB MOHHMTOPUHTA pPAa3BUTHUS OMACHBIX TEXHOTEHHBIX
MPOIIECCOB.

JlemoHCcTpanuu:

Tabmuubr w  cxembl:  «3arpsi3HeHue  atMochepbl»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.

Oo6opynoBanue: hoTorpadun OXpaHIEMbIX PACTCHHUHN U KUBOTHBIX KpacHou
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.

120.8. Ilnanupyembie pe3yiabTaTbl OCBOEHUSI MPOTpaMMBbl MO OMOJIOTHH Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHusl.

120.8.1. ®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyYalONIMMHUCS TPOrpaMM CpeIHEro o01ero o0pa3oBaHUs: JUYHOCTHEIE,
MeTaIpeIMETHBIC U TIPEIMETHEIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaATOB OCBOCHUS MPOrPaMMBbI IO OMOJIOTHH
BBIJICTICHBI CIIEAYIONIUE COCTABIISAIONINE: OCO3HAHUE OOYYAIOIIMMHUCS POCCHICKON
IPaKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINPEICNICHNUI0, Halu4Yhe MOTHUBAIIMM K OOY4YEHUIO  OHOJIOTHH,
IEJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWH JHMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEM W HUCTOPUYECKUX TPATUIUN Pa3BUTHUS OUOIOTHYECKOTO
3HaHWs, TOTOBHOCTh W CIOCOOHOCTH OOYYarommMxcsi pyKOBOACTBOBATHCSA B CBOEH
JEATETLHOCTH II€HHOCTHO-CMBICIIOBBIMA  YCTAaHOBKAMH, TPUCYIIUMH CHCTEME
OMOJOTUYECKOTO  00pa3oBaHUs, HAIWYUE MPABOCO3HAHUS  DKOJOTUYECKOU
KYJbTYPBI, CIIOCOOHOCTH CTABUTh LIEJN M CTPOUTH )KH3HECHHBIC TIAHBI.

120.8.2. JInuHOCTHBIE pE3yJabTAThl OCBOCHUS MPOTPAMMBI 1O OHMOJIOTHU
JOCTHTAIOTCSI B CAWHCTBE Y4YE€OHOM M BOCIHUTATEIBLHON NESITEIBHOCTH B
COOTBETCTBHUH C TPAIWIHOHHBIMH POCCHHUCKUMHU  COIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMU B 00IIIECTBE

npaBujJIaM U HOPMaMH IIOBCIACHHA U CHOCO6CTByIOT nmpoueccaM CaMOIIO3HAHUA,



CAMOBOCIIUTAHMSI U CAMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3UIIUU JIMYHOCTH,
NaTPUOTH3MA U YBOKEHUS K 3aKOHY M IIPABOIIOPSJIKY, YEIIOBEKY TPY/a U CTapIIeMy
IOKOJIEHUIO, B3aMMHOIO YBa)XEHHS, OEpEKHOr0 OTHOLIEHUS K KYJIbTYpPHOMY
HACIICAUIO Y TPAaIuUMsIM MHOTOHAIMOHAJIbHOTrO Hapona Poccuiickon @enepanum,
IPUPOJIE U OKPYIKAIOLLEH Cpeie.

120.8.3. JInuHOCTHBIE  pe3yJabTaThl  OCBOGHMS  y4eOHOro  MpeaMeTa
«buonorus» MOMKHBI OTpa)kKaTh TOTOBHOCTh U CIHOCOOHOCTH OOYYaroIIMXCS
PYKOBOJCTBOBAaThCSl  C(HOPMHUPOBAHHONW  BHYTPEHHEH  MO3ULMEN  JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUII,
COOTBETCTBYIOIIMX  TPAAWLIMOHHBIM  IICHHOCTSM  POCCHIICKOTO  00IIecTBa,
paciypeHue >KM3HEHHOTO OIbITA U OIbITA JESTEIBHOCTH B MPOIECCE peann3aliiu
OCHOBHBIX HaNpaBICHUN BOCITUTATEILHON EATETHPHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOTO BOCITUTAHUSL:

c(OPMHUPOBAHHOCTh IPAKJAHCKOMN MO3ULIMK 00YYarOIIErocs Kak akTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX NpaB U OOS3aHHOCTEH, yBaxKeHHE
3aKOHa W MPaBOMOPSIIKA,;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATENBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBINOJIHEHUU
OMOJIOTHUYECKUX IKCTICPUMEHTOB;

CITIOCOOHOCTh  ONPEACIATh COOCTBEHHYIO TIO3WIIMIO IO OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSIICHSTH €€;

YMEHHE YYUTHIBATH B CBOMX JIEHCTBUSAX HEOOXOIMMOCTH KOHCTPYKTUBHOTO
B3aMMOJCHCTBUSI JIIOJIEH C pa3HBIMHU yOEXKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTAMU U
COLIMAJIFHBIM TIOJIO’KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOILIECCE COBMECTHOI'O BBIMNOJIHEHUS
yueOHBIX, TIO3HABATENbHBIX W HCCIENOBATENbCKUX 3a/1ay, YBAKUTEIBHOTO
OTHOIIICHUSI K MHEHHIO ONIMOHEHTOB TMPH OOCYXICHWU CIIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJEPKaHUS;

FOTOBHOCTh K TYMAQHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH;



2) TaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXJaHCKOU WJIEHTUYHOCTH,
MMaTPUOTHU3Ma, YBAKCHUSA K CBOEMY HApOJY, YYBCTBA OTBETCTBEHHOCTH MEPE.
PonunoM, ropaocTu 3a CBOM Kpau, CBOXO PoauHy, CBOM S3bIK U KYJIBTYPY, IPOILIOE
Y HACTOSIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACIICIUIO U TTAMSATHUKAM IIPUPO/IBIL,
JTOCTIXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CITIOCOOHOCTh OIICHWMBAaTh BKJAJ POCCHUHUCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OWOJOTUM, MOHMUMAHUS 3HAYECHHS OMOJIOTMU B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeiHas yoexkaEHHOCTb, TOTOBHOCTh K CIy)XKeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHME JIYXOBHBIX LIECHHOCTEN POCCUHUCKOr0 HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIETO;

OTBETCTBCHHOE OTHOILIICHUE K CBOUM POJUTEIISIM, CO3JaHHUIO CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 5CTETUYECKOIO BOCITUTAHU:

ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKJIOYAS 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIECHUN;

ITOHUMAHUE YMOLIMOHAIIBHOTO BO3JAECUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAY€CTBA TBOPUYECKOU JIUYHOCTH;

5) ¢pu3HUecKOro BOCIUTAHU:

MMOHMMaHUE W pealn3anys 3740pOBOro M 0Oe3omacHoro obpasza JXKH3HU

(310poBO€  TIMTaHHWE, COOJNIIOJIEHWE TUTMEHWYECKMX TpaBUJl W HOPM,



cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, pETyJsipHAs (Qu3ndecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTH TPaBWI WHAUBUIYAIBHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HaHMWE MOCJIEJCTBUNA U HEMPUSITHUSI BPEAHBIX MPUBBIUEK (YnoTpeOIeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPyIOBOTO BOCITUTAHUS:

TOTOBHOCTH K TPYY, OCO3HAHKE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

UHTEpEC K pa3audHbIM chepaMm npodeccuoHaNbHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | peau30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHMIO U CaMOOOpa30BAHMIO HA
MPOTSHKEHUN BCEU JKU3HU;

7) 9KOJIOTMYECKOT0 BOCTIUTAHMS:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHHUKY
JKU3HU Ha 3emile, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIIEHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPhI: MPUOOPETEHHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEeIbl;

OCO3HAHHWE TJIOOAIBHOTO XapaKTepa AKOJIOTHYECKUX TPOoOIeM M MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble TPU H3YyUYECHUHW OUOJIOTUHU
3HAHWST W YMEHUS TPU PEIICHHH TMPOOJIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOICHUE  TpaBW  TOBEACHUS B TMPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,

AKOCUCTEM, Orochepsl);



AKTUBHOE HENPHUATUE JIEUCTBUM, MPUHOCSIIIUX BpPEI  OKPYKAIOLIECH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE
MOCJIE/ICTBUSI PEANPUHUMAEMBIX JCHCTBUN U IPEeIOTBpaIIaTh UX;

HaJM4HE PA3BUTOrO SKOJIOTUYECKOTO MBILIIEHUS, 3KOJIOTHUECKON KYJIbTYPBI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOM, KOMMYHUKATUBHOM U COIMATIBHOM
IIPaKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOMN AEATEIBHOCTH 3KOJOTUYECKON
HaIpaBJICHHOCTH;

8) IIeHHOCTH HAYYHOTO TTO3HAHMS:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNE SA3BIKOBOM M YUTATEIBCKOM KYJBTYpbl KaK CpEICTBA
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHUMaHuEe cneuu(pukd OHMOJOTMM KaK HayKH, OCO3HaHHS €€ poJii B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
NPEACTaBICHUST 00 OKpYXKAIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKA U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHHH MNpolseM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTU OHOJIOTHUU ISl COBPEMEHHOM IIMBUIIU3ALINN:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHsI MEAMIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MOMCKA MyTEe BBIXOAA U3 II100aJTBHBIX SKOJOTUYECKUX MPOOJIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  palMOHAJIbLHOMY
WCIIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHHHM OWOJIOTMYECKUX 3HAaHUH B HEISIX
NOBBIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAJILHON TPaMOTHOCTH OOydarommuxcs, GopMHpPYyeMO

PU U3y4YEeHUU OMOJIOTHH;



MOHMMAHUE CYITHOCTH METOAOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUH OKPYKAIOIIETO MUpPA M MPOUCXOISIINX B HEM U3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HA OCHOBE HAy4HbIX (AKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

OCO3HaHWE IICHHOCTH HAyYHOH IeATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH
IMPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh HHANBHIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIHOCOOHOCTh K  HEMpPEphIBHOMY OOpa3oBaHUIO U
caM000pa30oBaHH0, K AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

120.8.4. B mporiecce MOCTMXKEHHS JHUYHOCTHBIX pE3YyJIbTAaTOB OCBOCHHS
OOy4arolMMHUCS MPOrpaMMbl CpEIHEro o0Iero oopazoBaHus y 0OydaroIIUXCs
COBEPIICHCTBYETCS AMOIIMOHATBHBIN WHTEIJICKT, Ipeanoararomn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHU, BKIIFOUYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIIOUYAIOIIEH CTPEMIICHHE K TOCTIKEHUIO e 1
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMS U3 CBOMX
BO3MOKHOCTEH;

ASMIATHH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €T0 MPHU OCYIIECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K
COUYYBCTBHIO M COMIEPEIKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB,  BKJIOYAIOIIMX  CIOCOOHOCTh  BBICTPAWBATH

OTHOHICHHA C APYTMMHA JIIOAbMU, 3a6OTI/ITBC$[, IMPOABJIATE MHTCPCC U Pa3pClIaThb



KOH(JIUKTHI.

120.8.5. MeranpenMeTHble pe3yabTaThl OCBOCHHUS Y4YeOHOTO mMpeaMeTa
«buonorus» BKIIOYAIOT: 3HAYUMBIE I (DOPMHUPOBAHMSL MHPOBO33PEHUS
OOYJarOIIMXCS MEKIUCITUTIIMHAPHBIE (MEXIIPEIMETHBIC) 00IeHAYIHbIE TIOHSTHS,
OTpa)XKallIllMe ILEJOCTHOCTh HAyYHOM KapTHMHBI MHpa U CIEUU(PUKY METOJO0B
NO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILLECTBO, SHEPTHS, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpUs, HCCIENOBAHUE, HAOJIOJIEHUE, H3MEpPEHHUE, HKCIEPUMEHT U JpYyTHUe);
yHHUBEpCaJbHble yueOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC,
PETYJISTUBHEBIE), 00ecIreynBaroIIne dbopmupoBaHue (yHKIHMOHATBHOM
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIMH OOYyYarolIMUXCs; CHOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJIbHble ydyeOHbIE JIEHCTBUS B
M03HABATEJILHOM U COLIMAIbHOM MPaKTUKE.

120.8.6. B pe3ynpTaTe M3ydeHHs OMOJOTHH Ha ypOBHE CPEIHEr0 OOIIETo
oOpasoBanust y oOyuwatonierocss OyayT cOpMHUpPOBaHbBl I103HABATEIbHBIC
yHHUBEpCaJbHbIC yueOHbIC JEHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC yUeOHbIC
NEHCTBUS, pPEryJIsTUBHBbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHas
NESITEIbHOCTD.

120.8.7. MeranpenMeTHbIe pe3yibTaThl OCBOCHHS MPOTPAMMBI CPEIHETO
o01iero o0pa3oBaHusl TOJKHBI OTPakKaTh:

120.8.7.1. OBnamenue yYHUBEPCAIBHBIMH YYEOHBIMH TO3HABATEIHLHBIMU
JNIEUCTBUSIMHU:

1) 6a30BbIE JIOTUUECKHUE JCUCTBHS:

CaMOCTOATENIbHO  (OPMYJIHMpPOBAaTH M aKTyallM3MpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMYECKOTO MBbILIUICHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KjIaccu(UKalu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIUBATh

CBSI3U C IPYTUMHU MOHSATUSAMH );



OTIpEAENATh IEeNU JEATEIbHOCTH, 3a/JaBas MapaMmMeTpbl U KPUTEPHUH HUX
JOCTUKEHHSI, COOTHOCHUTD PE3YJIbTAThI ACSATEIbHOCTH C TOCTABICHHBIMU EIISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKUE TTOHATHUS JUIsl 00bICHEHUsI (DaKTOB U SIBIICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKUE paCCyKJeHUS (MHAYKTHBHBIC, JEIyKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeAcTBa  JUIsl  MPEACTABJICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUU B M3Y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a
TaK)Ke MPOTUBOPEUNI PA3HOTO POJIA, BEISIBJICHHBIX B PA3TUYHBIX HHPOPMAITHOHHBIX
HMCTOYHUKAX;

pa3pabarbiBaTh IUIAH PELICHUS] MPOOJIEMBI C YYETOM aHAIU3a UMEIOIIUXCA
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JESTEIbHOCTb, OLICHHBATh COOTBETCTBUE
pe3yabTaTOB LIETSIM, OLIEHUBATH PUCKH MOCIIECTBUH 1eATEIHbHOCTH;

KOOPAMHHUPOBATb M  BBINOJNHATH pabOTy B  YCIOBUSX PEANbHOIO,
BUPTYaJIbHOTO M KOMOWHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOJIeM;

2) 0a30BbIC UCCIICIOBATEIBCKUE ICHCTBHS:

BJIa/ICTh HABBIKAMH Y4EOHO-MCCIEA0BATEIHCKON U TPOCKTHOM ACSITEIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 33]1a4, TPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIIOJIb30BaTh PAa3JIMYHbIE BHJIbI JCSATENBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHWS, €ro WHTEpPIpEeTalluy, MPEeoOpa30oBaHUI0O W TPUMEHEHUI0 B Y4YeOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(opMuUpPOBaTh HAYUHBIN TUIT MBIILJICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSMHU U METO/IAMH;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BATEIHHOU

ACATCIIBHOCTU U ) KU3HCHHBIX CUTYAIHAX;



BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIE CBSA3M M AaKTyaJlH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOAE PEIICHHs 3alayd pe3yibTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYUIECTBJISATh II€JICHANPABIECHHBIN MOUCK TEPEHOCca CPEJICTB M CIOCOO0B
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYIO 001acTH
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, MpeJjiaraTb OpUrHHAIBHBIC MOIXObI U PEIICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMS,;

3) pabota ¢ uHbopMaIUei:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HICTOUHUKAX HHPOpMAIUH (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOW  JUTEepaType, OHOJIOrMYECKUX CJOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHeTe), aHaIM3upOBATH
UHGOPMAIIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh W HEMPOTHUBOPEUYUBOCTD;

(opMyIUpOBATH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METObI MIPU MOUCKE U
otbope Ouosornueckoi uHpopManu, HEOOXOAUMOM IJIsi BBITIOTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOopMy  MpEACTaBICHUS
Ononornyeckor HHPpopMaluu (CXeMbl, rpapuKu, IMArpaMMbl, TAOJIULIBI, PUCYHKHU U

Apyroe);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KadyeCTBE CpeACTBa Ipu pabore



Owonornyeckod WHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTU4YECKUE 3HAKHM W CHMBOJIBI, (OpMYIbI, ab0peBHaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJaJ€Th  HABBIKAMM  pAaclo3HaBaHUS W 3allUThl  MHPOpPMALIUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

120.8.7.2. OBnanenue yHuBEpCAIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

1) oGmienue:

OCYIIIECTBIISITH KOMMYHHUKAITUH BO BCeX cepax KU3HU, AKTUBHO Y4aCTBOBAThH
B JWAJIOTEe WM TUCKYCCHU TIO CYIIECTBY OOCYXmTaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TpeJiaraeMoin
3a/1ayd, YYUTHIBATh UHTEPECHl W COTJIACOBAHHOCTH TMO3HIMH JIPYTUX YIACTHHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaTh HEBEpOAJIbHBIE CPEJCTBAa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMK CITOCOOaMH OOIIEHUS M B3aWMOJCHCTBHUS, TTOHUMATH
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHHEM
S3BIKOBBIX CPEJICTB;

2) COBMECTHAs JACSATCIbHOCTD:

MOHUMATh W WCIOJIH30BaTh MPEUMYINECTBA KOMAaHAHOW W WHIWBHIyTBHOU
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9m;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUN C y4€TOM OOIIHX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YjieHA KOJUICKTHBRA,;

OpPUHUMATh TCJIM  COBMECTHOM  JIEATEITLHOCTH, OpPraHW30BBIBATH W
KOOPJAMHHUPOBATH JICUCTBUSA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,

pacnpeneniarb pojaud ¢ Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl



COBMECTHOI paboTHI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa M KaXJOr0 Yy4YaCTHHKAa KOMAHIbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTh HOBBIE IPOEKThI, OLIEHUBAaTh HUAEH C IMO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISTh TMO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUITMATHBHBIM.

120.8.7.3. OBnaneHue yHuBepCcaabHbIMU PETYJISATUBHBIMU JCHCTBUSMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHMS [UJIS BBISBICHUS NPOOJIEM U UX
pelieHus] B )KM3HEHHBIX U yUeOHBIX CUTYyaIUsX;

BBIOMPATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUM II€JIEBbIE U CMBICIOBBIE
YCTAaHOBKHA B CBOMX JCHCTBHUSAX M IOCTYIIKAX IO OTHOLIECHUIO K JKMBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYXKaIOIIUX;

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO J€ATE€IbHOCTD, BBISBIATDH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTaBJSATh IUIAH PEUICHUs M[poOJieMbl C  yu€ToM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JIeaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO IIUPOKOW 3SPYIULIMU B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAESATEIbHOCTb,

OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BIIQJICTh HaBBIKAMHU  [IO3HABATEIBHOW  pe(eKCMM Kak  OCO3HAHHUS
COBEpIIAEMBbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI peIIEKCUU ISl OLEHKU CHUTYallud, BHIOOpA
BEPHOTO PCIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apTryMEHTBI JPYTUX IMpHU aHAIM3€ Pe3yJbTaTOB
NEeSATEeTLHOCTH;

3) npuHATHS ce0s U IPYTHUX:

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPTyMEHTHI JPYTUX TPH aHAIW3€ pPE3yJIbTaTOB
NEeSTeIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKY;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIIMU JPYTOro YeIoBeKa.

129.8.8. [IpeameTHBIC  pe3yNbTaThl OCBOCHUSI COJEPKaHUS  y4eOHOTO
npeameta «buomorus» Ha yriay0iaEHHOM ypOBHE OPUEHTHPOBAHBI Ha 00ECIICUCHHE
npoduibHOoro  oOydeHust  oOydwatomuxcss  Owosormr. OHM — BKIJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIM W MPEoOpa30BaHUIO 3HAHUM, BUJIBI JACSITEIBHOCTHU IO
MOJIYYCHHUIO HOBBIX 3HAHUM U MX MPUMEHEHHIO B PA3JIMYHBIX yUYeOHBIX, a TAaK)Ke B
peanbHBIX XKU3HCHHBIX CUTyarusaX. [IpenMeTHble pe3ynbTaThl MPEACTaBICHBI TI0
rojilaM U3y4eHusl.

120.8.9. [IpeameTHble  pe3yabTaThl  OCBOCHHS ~ y4eOHOTO  MpeaMeTa
«buonorusa» B 10 knacce JOIKHBI OTPAKATH!

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeECTE€ W pOJM OHOJOTHH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTCCTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI W  pEHIeHWH TPoOJieM  palroHaIBLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIC POCCHICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
Ouosoruu;

BIIAJICHUE CHUCTEMOW OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIFOYAET:

OCHOBOITOJIararomuc OMOJIOTHYECKHE TCPMHUHBI W IIOHATHA ()KI/I3HB, KJIECTKA,



OpraHm3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETYJSIus, CaMOBOCIIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xknerounas teopus T. llIanna, M. lllneinena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHocTH  T. Moprana), yuenuss (H.W. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOKACHUS KYyJIbTYPHBIX PACTCHHI), 3aKOHBI (€AIMHOOOpa3us
MOTOMKOB TE€PBOTO TOKOJEHUS, PACHICIUICHUs, YUCTOThl TaMeT, HE3aBHUCHUMOTO
HacinenoBanus [ Mennens, TroMONOrMYeckux pSAAOB B HACJIEACTBEHHOU
n3meHunBoctu H.U. BaBunosa), mpuHIUIIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMU HAy4YHOTO IO3HAHUSA, UCIOJb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaO0JII0ICHUE, SKCIICPUMEHT);

YMEHHE BBIICJISITH CYIIECTBEHHbBIC TPU3HAKU: BUPYCOB, KIETOK MIPOKAPUOT U
HYKapUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacCTEHUH, J)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTECHMM, JKMUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONIUX B OpPraHu3Max pacTEHUH, )KMBOTHBIX U YEJIOBEKa, OMOJOTUYECKUX
IPOLIECCOB: 0OMEHa BenlecTB (MeTabonau3M), NPEeBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO | reTepoTPO(PHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€H03a, TaMeTOTeHe3a, YMOPUOTEHE3a, MTOCTIMOPHOHATBHOTO PAa3BUTHA,
Pa3MHOXXEHUSI,  WUHIUBUIAYAIIBHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBaTh B3aWMOCBSI3M MEXK]y OPTraHOWJAaMH KJIETKHM U UX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M uX QYHKIUSIMU, MEXIY
OpraHamMM ¥ CHUCTEMaMH OPraHOB Yy pAaCTEHHWH, KMBOTHBIX U YEJIOBEKA M HX
GYHKIUSAMHA, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKIUSIMH, MEXAY dTaraMu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
TanaMu 3MOPHUOHATBHOTO PA3BUTHS, TEHOTUNIOM U (HEHOTUTIOM, (PEHOTHUIIOM U
dhaxTopamMu cpebl OOUTaHUS;

YMEHHE BBISBIISITH OTJIMYUTENbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM UHUCIIE

paCTEHU, )KUBOTHBIX U YEJIOBEKA;



YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKa3aTeIhCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHUE peraTh OMOJIOTHUECKHE 33/1a4H, BBISBIISATH MPUIUHHO-CJIC/ICTBCHHBIC
CBSI3M MEXKJIY UCCIEAYEMbIMU OMOJOTUYECKUMU MPOIECCAMU U SBJIICHUSIMHU, J1€TaTh
BBIBOJIbI M MPOTHO3bI HA OCHOBAHUU TMOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH Ja0OpPAaTOPHBIE U MPAKTUYECKHE PadOThI, COOIOAATH
IpaBUJIa MpU padboTe ¢ y4COHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, TPOBEPATH HX OKCICPUMEHTATHLHBIMHU
cpenctBamMu, (GOpMyIHpYs LEJdb HCCIEIOBAaHUS, aHAJU3UPOBATH IOIYUYEHHBIE
pe3ynbTaThl U JeaTh BHIBOJIBI,

YMEHHME Y4acTBOBaTh B yue€OHO-HCCIIEIOBATEIIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pe3yJbTaTbl HAa  YYEHUYECKHX
KOH(epeHUusIX;

YMEHHUE OIICHUBATh ATHUYECKUE AaCHEKThl COBPEMEHHBIX HCCIICIOBAHUNA B
00J1aCcTH OMOJIOTUY U MEAULIMHBI (KIIOHUPOBAHUE, UICKYCCTBEHHOE OTUIOOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymyied mpodeccrnoHaIbHON
JEATEeIbHOCTH B 00JIacTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIiyOJsTh MO3HABATEIbHBIM
MHTEpEC, HAPABJICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPOPEccuu u
NPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX  CPEAHEro
po(eCCHOHATILHOTO U BHICIIETO 00pa30BaHUAI.

120.8.10. IlpenmeTHble  pe3ysbTaTbl  OCBOEHHS  y4eOHOTro  MpeaMmeTa
«buonorus» B 11 kiacce 10IKHBI OTpaXkaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECTE W PpOJM OHOJOTMH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMCHHOW €CTECTBCHHO-HAYYHOU
KapTUHBI MHpPA, B TO3HAHUMU 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX

HpO6J’I€M YCJIOBCUYECTBA, a TaKXC B PCHICHHMHU BOIIPOCOB palMOHAIBHOI'O



MIPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHHUH IIEHHOCTHOTO OTHOIICHHS K MPUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJCTh CHCTEMOW OWOJOTWYECKMX 3HAHWHA, KOTOpAas BKJIIOYACT
ONpEJENeHUs] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJAralomux OHOJOTHYECKUX
TEPMUHOB U TIOHATUM (BHUJ, dKOCHCTEeMa, Ouocdepa), OMOJOTHUECKHUE TEOPUHU
(aBosronioHHast Teopusi Y. JlapBuHa, CUHTETUYECKAsE TEOPHUS 3BOJIIOIUHU), YUCHUS
(A.H. CeBeprioBa — 0 nyTsx W HampapieHUsix 3Bojitonnu, B.W. BepHaackoro — o
onocdepe), 3akoHbl (reHeTmuyeckoro paBHoBecus J[. Xapmu u B. BaiinOepra,
3apojeiieBoro  cxoncrBa K.M. bapa), mnpaBuna (munumyma [O. JIubuxa,
HKOJIOTHYECKON MHpaMHJIbl DHEpPruu), Trunoresnl (rumore3a «mupa PHK»
V. I'unbepra);

YyMEHUE  BJQJ€Th  OCHOBHBIMHM  METOJJaMU  HAy4YHOTO  IIO3HAHWS,
UCIIOJIb3YEeMBbIMH B OUOJIOTHYECKUX UCCIICOBAHUSX KUBBIX OOBEKTOB M AKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOAMU BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHHE BBIICNATh CYIIECTBEHHBIC TPU3HAKU: BHUIOB, OHOrEOIEHO30B,
IKOCUCTEM H OMoc]epbl, CTAOMIM3UPYIONIETO, IBUKYIIETO M Pa3phIBAIOLIETO
€CTECTBEHHOTO 0TOOpA, aAJIJIONMATPUIECKOTO M CUMITATPUIECKOTO BUA000pa30BaHUs,
BIUSHUS  JBWKYIIUX  CHJI  DBOJIOIMM  HAa  TeHOGOHA  TIOMYJISITUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUSl HAIPaBICHUN
ABOJIIOIINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHME YCTaHABJIMBAaTh B3aUMOCBSI3U MEXIy MPOIECCaMU DBOJIOIIUH,
JBIDKYIIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX JSKOCUCTEM U
MIPUCTIOCOOJICHUSIMH K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIUYHUTENIbHBIE  TMPU3HAKA  JKUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, aOMOTHYSCKHMX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aWMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMCHHUE HCIIOJIB30BaTh COOTBCTCTBYIOIIHMEC apPryMCHTHI, 6I/IOHOFI/I‘IGCKyIO



TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTrooOpa3usi BHJIOB U
IKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

yMEHUE peniaTh OMOJOTUYECKUE 3a]Ja4H, BBISBIISTH MPUIMHHO-CIICICTBEHHbIE
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI Y MPOTHO3BI HA OCHOBAHUHU MOJTyUYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBIMOJHATh J1a0OpaTOpHbIE U MpPaKTUYECKUE padOThI, COOIIOAATH
npaBuia mpy paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIHHBIMU
cpeacTBaMH, (GOopMyIupys LEeidb HCCIEJOBAHUS, AaHAJIU3UPOBATH IOJyUYECHHBIE
pe3yNabTaThl U I€NATh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-UCCIIENOBATENbCKON paboTe Mo OuoJioruu,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJdMYHO  TPEJACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYCHHUYECKHX
KOH(epeHIusX;

YMEHHE OIIEHUBATh TUTIOTE3bI U TEOPHH O MPOUCXOKICHUH KU3HH, YeTTOBEKa
U 4YEeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpallleHus
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BhIOOp Oyayuiel mpodeccruoHaIbHOM
JeSITEIbBHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, TPUPOJOTIONb30BAHMS, METUILIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEIbCKOTO XO3AWCTBA, TMHILEBOM
MPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABATEIbHBIA HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
Oronornyeckoro o0pa3oBaHMsl B OpraHU3ALMAX CPEAHEro NpohecCUOHATBLHOTO U

BBICIIIETO0 0Opa3oBaHUsI.
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