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120.1. ®denepanbHas paboyas mporpamma mno ydebHomy mnpeamery "buomorus"
(yrnyOJsieHHBIA YpOBEHb) (7ajee COOTBETCTBEHHO - IMpOrpamMma IO OHOJIOTrHuH,
OHOJOrus) BKIIOYAET TMOSICHUTENBHYIO 3alUCKy, COJEp)KaHHe OoOy4eHus,
IJIaHUPYEMBbIE pPe3yJIbTaThl OCBOEHUS MTPOTrpaMMBbI 110 OMOJIOTHUH.

120.2. TlosicHuTenbHas 3alydcKa OTpaKaeT OOIue IEeId W 3aJadyd H3yYCHHS
OMOJIOTHH, XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOCHUIIOK K €€ H3YUYEHHUIO
OOy4JaronMMHCs, MECTO B CTPYKType ydeOHOTO IUIaHa, a TaKKe MOIXOIbI K
0TOOpYy COJEpKaHUs, K ONPEACIICHUIO TJIAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYpe
TEMaTUYECKOTO IJIAHUPOBAHMUSI.

120.3. Conepxanue oOydeHHUsS PACKpBIBACT COJEpIKATEIbHBIC JMHUHU, KOTOpPbHIE
npeiaratoTes JJisi 0053aTEIbHOTO HM3YYEHUsT B KaXKJIOM KJacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHusl.

120.4. Tlnanupyemble pe3yJbTaThl OCBOEHHSA TMPOrpaMMbl IO OHOJOTUU
BKJIIOYAIOT JIMYHOCTHBIE, METANPEIMETHBIE pE3yJIbTaThl 3a BEChb MEPHUOJ
oOyuyeHHs Ha YpPOBHE cpeaHero oOlero 0oOpa3oBaHMs, a TaKKe IPEAMETHBIC
JIOCTUKEHHUS 00yJaronerocs 3a Kax bl rog o0y4eHusl.

120.5. [losicHUTe/IbHAA 3aIIUCKA.

120.5.1. TIporpamma 1o OMOJIOTUM HA YPOBHE CpPEIHEro o0IIero oopa3oBaHUs
pa3zpabotana Ha ocHoBe DepepanbHOro 3akoHa oT 29.12.2012 N 273-®d3 "O6
oOpazoBanuu B Poccuiickoit ®enepanuu", OIOC COO, Kounuenuuu
npenojaBanus y4deOHoro mnpenMera '"buosorus" M OCHOBHBIX MOJOKCHUHN
dbenepanbHOl paboyeit mporpaMMbl BOCTIUTAHUS.

120.5.2. Cornacuo nonoxenusim ®I'OC COO npoduibHbie yueOHBIE TTPEAMETHI,
u3y4yaeMble Ha YTJIyOJI€HHOM YPOBHE, SIBISIIOTCS criocoOoMm auddepeHImanum
oOyueHHs Ha YPOBHE CpeaHEero oluiero oopa3oBaHus U MPHU3BaHbI 00E€CICYUTH
MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CpPEIHUM
po(eCCHOHANTBHBIM U BBICIIUM 00Opa3oBaHUEM. B TO ke Bpemsi KakIblid U3 dTUX
y4eOHBIX MPEIMETOB JOKEH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
oOpa3oBaTeIbHbIX, BOCIHUTATEJBHBIX M Pa3BUBAIONIMX 3aJay, CBS3aHHBIX C
npodopreHTaIMeH 00yJarONIUXCsl U CTUMYJHMPOBAHUEM MHTEpeca K KOHKPETHOM
00JIacCTU HAYYHOT'O 3HAHMS, CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

120.5.3. Ilporpamma 1o OHWOJIOTMH JaeT IPEACTABICHHE O IEIH M 3ajadax
n3ydeHus yueOHoro npeameta "buosorus" Ha yriay0OJeHHOM YPOBHE, ONpeaeseT
00s13aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYpUPOBAHUE
Mo pazjenaM © TeMaMm, paclpeleleHue IO  KjJaccaM, PEKOMEHIyeT
MOCJIEIOBATEILHOCTh U3YUCHHSI YIEOHOTO MaTepraia ¢ y9eTOM MEKIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKKM Y4YeOHOTro Tmporecca, BO3PACTHBIX
ocobeHHocTel oOyyarouuxcs. B mporpamme mo 6MOJI0TUM peaaTu30BaH MPUHIIMI



IPEEMCTBEHHOCTH C HM3yYEHHEM OHOJOTMM Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHMsl, Onarofaps dYeMy MPOCMATPUBACTCS  HAIMPAaBJICHHOCTh Ha
MOCNEAYIONIee pa3BUTHE OUOJIOTMYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTUYECKOTO
MBIIJICHUS, TPEJACTaBICHUI O 3I0pOBOM 00pa3e MKHU3HH, Ha BOCIHUTAHUE
OEepeKHOTr0 OTHOLICHUS K OKpYy’Karolled NmpupoAHou cpeae. B mporpamme 1o
OMOJIOTMM TaKK€ IOKa3aHbl BO3MOXKHOCTM ydeOHoro mnpenmera "buonorus" B
peanuzauuu  TpeboBanuit @DI'OC COO K MIAHUPYEMBIM JHUYHOCTHBIM,
METaIpeMETHBIM U MPEIMETHBIM pe3yjbTaTaM O00yueHUs U B (POPMUPOBAHUU
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEJIBbHOM NEATEIbHOCTH OOYyYaOIIUXCs IO
OCBOCHHIO COJEpKaHHA OHOJOTMYECKOro oOpa30BaHMA Ha YPOBHE CPEIHErO
o01iero oOpazoBaHusl.

120.5.4. TlporpaMmma mo OWOJIOTHM SIBISETCS OPUEHTUPOM [IJISi COCTaBJICHUS
aBTOPCKUX pabouux mporpamMm. ABTOpaMu pabOYMX NPOrpaMM MOXKET OBITh
NPEMJIOKEH CBOM MOAXOJ K CTPYKTYpPHUPOBAaHUIO U TMOCIEAOBATEIIbHOCTH
U3y4YeHUs1 y4eOHOro MmaTepualia, CBO€ BHUAEHHE CIOCOO0B (POPMUPOBAHUS Y
oOydJaronuxcs MPeAMETHBIX 3HAHUA U YMEHHUH, a TaAK)KE METOJIOB BOCITUTAHUS U
pa3BUTHS cpeacTBaMu yueOHoro npeamera "buosorus".

120.5.5. buonoruss Ha ypoBHE CcpeaHero oOImero oOpa3oBaHUS 3aBepIIacT
Ononornyeckoe 0Opa3oBaHWE B IIKOJE W OPUEHTHPOBAH HA pACIIMPEHUE U
yriry0JieHrne 3HaHUi 00yJaroumxcst 0 JKUBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U
KJICTOYHOM OMOJIOTHH, YMOPHOJIOTHU U OMOJIOTUH Pa3BUTHSI, TCHETUKH, CEJICKIINH,
OMOTEXHOJIOTUHU, IBOJIOLMOHHOTO YUYEHUS U SKOJIOTHH.

120.5.6. NU3yuenue yueOHOro mpeamera "buosnorusa" Ha yriyOleHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOyYaromUMXcsi K MOCIEAYIOIIEMY MOJyYEHHIO
Ouosiornyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3alUsIX  CPEIHETO
npodeccuoHanbHOoro o6pazoBaHusi. OCHOBY €ro COAEpKaHHUS COCTaBIISET
cUCTeMa OMOJIOTUYECKUX 3HAHWM, MOJYYEHHBIX MPU U3YYCHUH OO0yYarOIIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHYECKUX Pa3/ejIOoB OMOJIOTMH HA YPOBHE OCHOBHOTO
oOmero obpaszoBanus, B 10 - 11 knmaccax 3Tv 3HaHUA MOJYy4aroT pa3BuTHe. Tak,
pacmmpeHsl M yriayOJjaeHbl OWOJIOTHYECKHWE 3HAHUS O PACTEHUSX, >KMBOTHBIX,
rpubax, OakTepHsX, OpraHM3Me dYeJIoBeKa, OOIMMX 3aKOHOMEPHOCTSX >KH3HH,
JOTIOTHUTEIPHO ~ BKJIFOUEHBI  OWOJIOTHYECKHME CBEACHHUS  TMPUKIATHOTO U
MOMCKOBOTO XapakTepa, KOTOPbIe MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
nocienyrouiero  Boibopa  npodeccun.  Bo3mMokHa — Takke — MHTerpanus
OMONOTUYECKUX 3HAHUKW C COOTBETCTBYIOIIMMH 3HAHUSMH, TOJTYyYEHHBIMU
OOy4arolMMHUCS TPU H3yUYEeHUU (PU3MKH, XUMHUH, Teorpaduu U MaTeMaTHKH.
120.5.7. CtpykTypa mporpaMMBbI 10 OMOJIOTUH OTPaKaeT CUCTEMHO-YPOBHEBBIN 1
HBOJIIOIMOHHBIA MOAXOJbl K H3ydeHHto Ouosioruu. COriiacHO UM, H3y4daroTcs



CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEPHBIC JIJISl )KHUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHM3aliM, SBOJIOIUM OPraHMYEeCKOro MHpa Ha 3emie, COXpaHEHUs
OMOIOTHYECKOTO pa3HoO0Opa3us miaHeThl. Tak, B 10 kimacce M3y4aroTcs OCHOBBI
MOJIEKYJIIPHOM U KJIETOYHOM OMOIOrHHU, SMOPHOJOTUU U OUOJIOTHUU Pa3BUTHS,
TeHETUKA W  CEJEKIMH, OWOTEXHOJOTMM U CHUHTETUYECKOHM OHOJIOruu,
aKTyaJM3UPYIOTCS 3HAHUS OOydaroumxcs mo OOTaHWKE, 300JI0THH, aHATOMMHH,
dbusunonorun genoeka. B 11 kiracce n3yqaroTcsi SBOJTIOMMOHHOE YICHHUE, OCHOBBI
9KOJIOTHH M YYeHHEe 0 Ouocdepe.

120.5.8. buosioruss mnpus3BaH  00ECIEUYUTh OCBOEHHE  OOyYarOIIUMMCS
OMOJIOTUYECKUX TEOPUM U 3aKOHOB, WACH, MPUHIIUIIOB U TPaBWJ, JEKAIIUX B
OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KaPTUHBI MUPA, 3HAHUW O CTPOEHUH,
MHOT000pa3u U OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIMYJSLHUH, OMOIIEHO03a,
DKOCHUCTEMBI, O  BBIJAIOIIUXCS  HAYYHBIX JIOCTUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHMUSIX B OHOJIOTMH, MPUKIAJHBIX aCHEKTax OWOJIOTMYECKUX 3HAaHUM.
JIst pa3BUTHS W MOJCP)KaHUS HHTEpeca 00yJaromuXxcsi K OMOIOTHU HapsAy CO
3HAYUTEITHLHBIM 00bEMOM TEOPETHUECKOTO MaTepHasia B COACPIKAHUU MPOTPAMMBI
10 OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO ¢ MCTOPHUEH CTAHOBJICHHUS M PA3BUTHS
TOM WM WHOM 00NacTu OWOJOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeHBIX
YYEHBIX B PEIICHUE BAKHEUIINX OMOJOTUYECKUX U HIKOJIOTHYECKUX MPOOIIEM.
120.5.9. Ilenp wusyuenuss ydebHOro mnpenMera "buosnorus" Ha yriyOJIeHHOM
YPOBHE - OBJIaJICHHE O00YYAOIIMMHUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIHOHATHHOM
OpraHu3allud KUBBIX CHCTEM pa3HOTO paHra W NPUOOPETCHHE YMEHUM
UCITIOJI30BATh 3THU 3HAHUS B (POPMUPOBAHUU MHTEpPECA K ONMPECICHHOW 00JacTH
npoecCHOHANbHON NIESITENIbHOCTH, CBS3aHHOW C OHOJIOTHEW, WU K BBIOOpY
y4eOHOTr0 3aBeACHUS JJIsl TPOIOKEHUST OMOIOTHYECKOTr0 00pa3oBaHus.

120.5.10. [docTmkeHue Lend H3ydeHus yuyeOHoro mnpenmera "buonorusa" Ha
yTITyOJIGHHOM ypOBHE OOECIIEUMBACTCS PEIICHUEM CIICIYIONNX 3a7a4: OCBOCHUE
OOyJarOIIMMUCST CUCTEMbI OMOJIOTUYECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPHSIX, KOHIICHIUAX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX M IIpaBWIiIax,
COCTABJISIFOIIMX COBPEMCHHYIO CCTCCTBEHHO-HAYYHYI) KapTHHY MHpA; O
CTPOCHHHU, MHOT000pa3vMM U OCOOCHHOCTSX OHMOJIOTHYECKMX CHUCTEM (KJIETKa,
OpraHu3M, TMOMYJISIIHsSA, BUI, OHOreoreHo3, Ouocdepa); O BBIIAIOIIUXCS
OTKPBITUSX ¥ COBPEMEHHBIX HCCIEAOBAHUSAX B OWOJIOTHUH; O3HAKOMIICHUE
oOydJaronmxcss ¢ METOJaMH TTO3HAHMS JKUBOW TPHUPOIBI: MCCICIOBATCIbCKUMU
METOJaMH OMOJIOTMYECKUX HayK (MOJIEKYJSPHOM M KJIETOYHOM OHOJOruu,
AMOPHOJIOTUN W OWOJIOTHH PA3BUTHS, TEHETUKH U CEJICKIIMU, OMOTEXHOJIOTUN U
CUHTETUYECKOW  OWOJOTHMH,  MaJeOHTOJIOTHH, IKOJIOTHH); METOIaMH
CaMOCTOSATEILHOTO MPOBEACHUS OMOIOTHUECKUX MCCIICOBAHUHN B JIA0OpATOPUH U
B 1mpupoie (HaOJOJeHuEe, U3MEpPEHUE, OSKCIEPUMEHT, MOJECIUPOBAHUE);



OBJIIaJIcHHE  OOy4YaIOIIMMHUCS  YMEHHUSAMH:  CaMOCTOSITENIbBHO  HAXOJUTh,
aHaAJIM3UPOBATh M HCIIOJNB30BaTh OMOJOTHUECKYI0 HWH(GOPMAIUIO; MOJIb30BATHCS
OMOJOTMYECKOM TEPMHUHOJIOTMEH M CHMBOJIMKOW; yCTaHABJIMBATh CBS3b MEKIY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-3KOHOMUYECKMMH U  SKOJOTUYECKUMHU
npoOiemMaMu 4eJIOBEYECTBA; OICHUBATH IMOCIEICTBHUS CBOEH NEATENbHOCTH IO
OTHOILICHUIO K OKPY>Kalolllel MNPUPOJHOU cpejie, COOCTBEHHOMY 3I0pPOBbIO U
3I0POBBIO  OKPYXKAlOIUX JIIOJIe; OOOCHOBBIBATH M COONIIOAATH  MEpbI
npoHIIaKTUKKA MH(PEKIIMOHHBIX 3a00JIeBaHUH, MpaBuUiia MOBEJACHUS B IPUPOJIE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOW KMU3HENIEATEILHOCTH B YPE3BbIYANHBIX
CUTyallMsIX IPUPOJHOTO M TEXHOTEHHOI'O XapakTepa; XapakTepu30BaTh
COBPEMEHHBIE HAy4YHbIE OTKpPBITUS B 0OJacTH OHMOJOTMH; pPa3BUTHE Y
OoOy4YaronMxcsi MHTEJUIEKTYyaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEW B MpoUEcce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMHA U COBPEMEHHBIMH MCCIIEIOBAHUSIMHU B
OuoNOruM, pemaeMbIMd €10 MpoOJieMaMH, METOAOJOIHed OHOJIOrHYecKOro
UCCJIEIOBAHUS, TPOBEICHUSA 3KCHEPUMEHTAIBHBIX HCCIEI0BAHUN, pEUICHUS
OMOJIOTMYECKUX 3a]a4, MOJECIUPOBAHUS OMOJIOTHYECKIX OOBEKTOB M MPOIIECCOB;
BOCIIUTaHUE y OOyYaromuxcsi HEHHOCTHOTO OTHOLIEHHUS K >KMBOM IpPHUpPOAE B
HeJIOM W K OTHCNIbHBIM €€ O0beKTaM U  SBICHUAM; (HOpPMHUPOBAHHE
HKOJIOTHYECKOM, TEHETHUYECKOM TPaMOTHOCTH, OOIEH KyJIbTyphl TMOBEACHUS B
OpUpPOAE;  HMHTErpalid  €CTECTBEHHO-HAYYHBIX  3HAHWM;  mpuoOpeTeHue
OOy4YaroIIMMHUCS KOMIIETEHTHOCTM B palMOHAIBHOM MPUPOJIONOJIb30BaHUU
(cobmoieHne TMpaBWJI TOBEIEHUS B MPHUPOJAE, OXpPaHbl BUIOB, HKOCHCTEM,
ouocdeprl), coxpaHeHUH COOCTBEHHOTO 370POBbS U 3JI0POBbS OKPYKAIOIIUX
monen  (coOmromeHuss Mep npodUIAKTUKK — 3a00JieBaHMA, oOOecreueHue
0€30MacHOCTH KU3HEAEATEIbHOCTH B UYPE3BBIYAMHBIX CUTYALMSIX MPUPOJAHOIO U
TEXHOT€HHOT'O XapakTepa) Ha OCHOBE MCHOJb30BAHMS OMOJOTMUYECKUX 3HAHUU U
YMEHHH B MOBCEIHEBHOM XU3HU; CO3/laHUE YCJIOBUU AJiIi OCO3HAHHOTO BbIOOpA
00y4aroIUMUCs VHIUBUYAJIbHON o0pa3oBaTeNbHOM TPaeKTOPHH,
CIOCOOCTBYIOIIEH TOCHeayoueMy MpOoPEecCHOHAIBHOMY CaMOOIPEICICHHIO, B
COOTBETCTBUM C WHJMBHAYyaJIbHbIMM WHTEpPECAMH W MOTPEOHOCTAMM PErvoHa.
120.5.11. OO1iee yuciao 4acoB, peKOMEHOBAHHBIX JJI U3Y4YeHUs] OMOJIOTUU Ha
yriyosieHHOM ypoBHE, - 204 gaca: B 10 xiacce - 102 gaca (3 gaca B Hefenio), B
11 knacce - 102 ygaca (3 yaca B HEJENIO).

120.5.12. OtGop opraHu3alMOHHBIX (OPM, METOJOB U CPEICTB OOyYECHHS
OMOJIOTUM  OCYUIECTBIISIETCS C Y4YE€TOM CHEUU(PUKA €ro COJAEpKaHUs U
HAIpaBIEHHOCTH HAa  TNPOAODKEHHWE  OuoJormdyeckoro  oOpa3oBaHHS B
OpraHM3alMsIX CpeAHEro Mpo(ecCHOHATBPHOTO W BBICHIETO 0Opa30BaHUS.
120.5.13. O6s13aTeNnbHBIM YCIOBUEM MPU 00y4YeHUH OMOJIOTMH Ha yTiyOJIeHHOM
YPOBHE SIBJISIETCS MPOBEIECHUE JTA0OPATOPHBIX M MpaKTHUecKuX pador. Takxke



ydacThe  OOydYalmuXCs B BBIMOJHEHWHM  TPOCKTHBIX W ydeOHO-
WCCJIEOBATEeLCKUX Pab0OT, TeMaTHKa KOTOPBIX OIPEACNACTCS YYUTEIIeM Ha
OCHOBE HMEIOIIMNXCS MAaTePUAIbHO-TEXHUUECKUX PECYpCOB M  MECTHBIX
MPUPOAHBIX YCIOBUH.

COJEPKXAHUE OBYUYEHUA
10 KITACC

Conepxxanue mpoOrpamMMbl, BBIAEICHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHoOU nutorosoit arrectaruu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJIorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buojmornueckue HayKd M U3ydyaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE M TMOUCKOBBIE HAy4YHBIE MCCICIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHWE OWOJIOTHUU B
MPAKTUYECKON JEATEIIBHOCTA 4YEJOBEKA: MEIUILIMHE, CEIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apgeit, I'. Menaens, B. Y. Bepuaackuii, U. I1. [TaBnos, . . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHHUE

JKuBble cuCTEMBl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, K3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), oOuochepuniii. Ilporecchl, TpPoOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHW3HAKH >XMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPraHU3aIUU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTu3alus, Metaananus. [IoHsTue o 3aBUCMMON 1
HE3aBUCUMOM mnepemMeHHoW. IlmanmpoBanue skcnepumenta. IloctaHoBka u



npoBepka rumnote3. Hynesast runoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Owmonormyeckux maHHbIX. OIIEHKa JOCTOBEPHOCTH TMOJyYEHHBIX
pe3ynpTaroB. [IpUuMHBI HCKaKEHUSA pE3yabTaTOB »HKcrnepumeHTa. llonstme
CTATUCTUYECKOTO TECTA.

JleMoHCTpaIMuA

Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HW», «buonornueckue
cucteMbly, «CBOHCTBAa >KMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npuponab», «CTpOEHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreoinenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

O6opynoBanue:  yjabopaTopHoe  OOOpyIOBaHHME  JJisi  MIPOBEACHUS
HAOJIIOICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHuWE pPa3IUYHBIX METONOB MpH
W3YUYCHHUH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBbIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METo MEYEHBIX aTOMOB, AU(epeHInanbHOe
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢hurcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OO06opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bozma m e€ posp Kak pacTBOpPHUTENA, PEAreHTa, y4acTHE B CTPYKTyPUPOBAHUU
KJIETKH, TEIUIOPEry/siquu. MuHepaibHble BEUIECTBA KIETKH, WX OMOJIOrMYecKas
pob. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.



Opranuyeckue BelllecTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenKoBoil Mosiekybl. [lepBuunas
CTPYKTypa Oenka, TenTuaHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpyktypbl. Jlenatypamus. CoiictBa OenkoB. Kriaccudukamuss  Genkos.
buonorudeckue GpyHkunu 6eakoB. IIpuonsi.

VYrneBoasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMTOCaXapyiabl U MOJIUCAXAPUIBI.
OOmmii TUTaH CTPOCHHUS W (PUBUKO-XUMHUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YrII€eBOIOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUAOB.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buomornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TEKYU4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

HyxknennoBsie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. [lpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouosnornueckue pynknuu JHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Motiekyine ATO.
buonornyeckue pyukunu AT®. BoccTtaHOBIEHHBIE IEPEHOCYUKU, MX (DYHKIIMH B
Kietrke. [lpyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpyktypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaAHUS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMPYKMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomephwiti ouzaun u
OpeanuyecKull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 2JIEMEHTOB B )KUBOU MPUPOEY.

Tabnuiel u cxembl: «llepuoguueckass TaOMWIIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIeKYJbl BOJbI», «BeliectBa B coctaBe opraHuzmoBy, «CTpoeHUE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy», «CTpoeHre MoJIeKyd JHUnuaoBy», «HyKIeMHOBbIE KHCIOTBHDY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl IOCY1a U 000PYI0BaHUE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
pEaKLIH.

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).



Tema 5. CTpoenue u QyHKUMHU KJICTKH

Tunel  KJIETOK: OJyKapuoTHUeckass u Tpokapuotudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.

CrtpoeHue npokapuoTHueckoi kieTku. Kinetounas creHka 0akTepuii u apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHON U aBTOTPOPHOU MPOKAPUOTHUUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue U (GyHKIIMOHUPOBAHUE AYKaPUOTUUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (riasmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas auddysus), akKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHM KIETOYHON CTEHKU PACTEHH, TprOOB.

[Muromnasma. [{uto3onb. [{utockener. JIBumxeHue muTomiazmbl. OpraHou/Ibl
kieTkn. OmHOMEeMOpaHHBIE OPTaHOWILI KJIETKH: DHJIOIUIa3MaTHYEeCKas CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKIHH. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHyISIPHOTO PETHKYIIyMa.
Mexarnusm nanpasnenus oeakos ¢ IIIC. CuHTEe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUUN
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIECTB B KJIETKE. Bakyosnu pacturesbHbIX KiIeTOK. Kiietounbiid cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH:  MHUTOXOHJPHUH,  TUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u 1actun. llepBuunsle,
BTOPHYHBIE H  CJOXKHBIE  TUIACTUALI  (DOTOCHMHTE3UPYIOIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanubie opranouapl kiaetku CTpoeHHEe W (PYHKIIMM HEMEMOpPaHHBIX
OpTraHOHIOB KIIETKH. Pubocompl. IIpomesrcymounvle Qunamenmei.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KJIETKU.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbii
neHtp. CTpoeHMe U JBMKEHUE IKIYTUKOB U PECHUYECK. MUKpPOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
byakun. SnepHeiii 6enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHUE
XpoMocoM B uHTep(ha3sHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKU 6 Mmumose. Soepmbiil
MPALcnopm.



Kinerounsle BkmtoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENIbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPHI», «SAapo», «CTpoeHre NpOKapUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUabHbBIX KIETOK.

JlabopatopHasi padora «l3yueHue CTPOEHMS KIETOK Ppas3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHue cBOMCTB KJIETOUYHOI MEMOpPAHBD.

JlabopatopHass padora «JccnenoBaHue miazMonMs3a M JEIJIa3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHIe JHEPIHU B KJIeTKe

AccUMHITALINS M TUCCUMIIISIIMS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIN M TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. ODHEpreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATO B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHMYECKUX Karaiau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEepMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEUIECTB B KIETKE. DOTOCUHTES.
AHoKkcueenHbvlll U oKcuceHHbl omocunmes y obaxmepuu. Ceemocobuparowue
nuUeMeHmbl U NUSMEeHmMbvl PeakyuoHHo2o yenmpa. Poiabp XJIOpoIiacToB B IpoLecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. 1lpoayKTUBHOCTh (OoTOCHHTE3a. BiusHuE pa3nuyHbIX (haKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHUS U HUX
UCIIOJb30BAaHUE UEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyauTEH OOJIC3HEH.

AspobHbie OpTaHU3MBI. Oranbl JSHEPreTUYECKOTO oOMeHa.
[ToarotoBuTenbHbIN ATaN. I TMKOIN3 — OECKUCIOPOHOE PACUIEIUIEHUE TTHOKO3bI.



buonornueckoe okucaeHUEe, WU KIETOUHOE JAbIXaHue. Pojib MUTOXOHIpUI B
npolueccax onogornyeckoro okucienus. Lluknmueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memoOpanHoco epaduenma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaswl. IlpeuMyliecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Jx. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DoTocuHTE3), « IHEPreTHUEecKuil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYJAOBAHHME AJI MPHUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aKTHUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMUIIa3bl UK KaTajaasbl)».

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1porieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. HaciiencrBeHHasi uHGopMalnus U peajin3anus eé B KieTKe

Peakuuu mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKkui
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi O6umocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpammuas mpauckpunyus, peeepmasa, unHmezpasda.

Bupychbie 3a0o5eBanus 4enoBeka, KUBOTHbIX, pactenuil. CIIN/, COVID-
19, coumanbHbie 1 MEAULIMHCKUE TTPOOIIEMBI.



buoungopmamuxa: unmeepayus u anaius o6orvuux maccueos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oanuwvix. Hanomexnonocuu 6 ouonozuu u meouyute.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCTpauU

[Toptpetsr: H. K. Konbios, /. Y. UBaHOBCKUA.

Tabmuubl u cxembl: «buocunTes Oenkay, «I'eHeTHyeckuit Kom», «Bupyco»,
«bakTepuodarmy.

IIpakTnueckas padora «Co31aHue MOJEIIN BUPYCA».

Tema 8. ’KuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisinusa. WMutepdaza u  Mutos.
Oco0OeHHOCTH MpOLIECCOB, MPOTEKaIIUX B HHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHUECKUH (MPEMUTOTUYECKUIN) TIEPUOIBI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannu JITHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTHUNAPAJUIEIbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Ternomepsl u
TenomMepaza. XPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne kimetkn — MuTo3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHE3. buosiorndyeckoe 3HaueHUE
MHUTO3A.

Perynsiuysa MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Ki1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHUs KIemxKu.

JleMmoHcTpanuu

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukarus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEIIKa JIyKay.

JlabopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOINpEapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOeHHOCTH  CTPOCHHS W JKU3HENEATEIbHOCTH  OJHOKIJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCIH, APYrue NpOTUCTHL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4aCTEl MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAsl, MeXxaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKLIMIA U paclofIOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M Y€JOBEKAa. [HIbI >KUBOTHBIX TKAHEW: ANUTEIUAJIbHAs,
COCJIMHUTEbHAS, MbIllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUN WU
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHepaTMBHBIE OpraHbl pacteHud. OpraHbl u
CHUCTEMBI OPIraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU cKkeneT. CTpoeHne u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >XUBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranu3moB. [lorjomeHue BOABI, YIJEKUCIOrO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIutanue kMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MULIEBAPUTENBHOTO TpakTa. [IumeBapurensHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabGepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHasi cucTeMa uesioBeka. MeXaHu3M BEHTWISIUUM JETKUX y NOTUL U
MJIeKOTUTaromux. Perysiius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcnopT BewmeCTB y JKMBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHusi. IDBOJIOLHMOHHbIE
YCIIOXHEHUSI CTPOCHHS KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. PaboTa
cepaLa v €€ peryJisiums.

Brinenenue y opranusmoB. Beigenenwe y pacrteHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbel BblaeneHus. PuiabTpanus,



CeKpelusi U 00paTHOE BcachIBaHHE KaK MEXaHU3MBbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TeJNa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKaA.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CIOpBI
OakTepuil M UUCTHl MNPOCTEMINMX. 3anUTa y MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TPOU3BOAHBIE.
3amura opranusMma oT OonesHeil. UMmyHHast cuctema denoBeka. KieTouHblil u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbIH U npuoOpeTéHHbIN crenuduaeckuit
UMMYyHUTET. Teopust KIOHaNIbHO-ceIeKTUBHOro mMMmyHutera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PasgpaxkxumocTte ¥ peryisiius 'y OpraHusMoB. PasgpakumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxumMocTe u  perymsimus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucreMa u peduekTOpHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOLNOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduekc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsiuus W 3HIOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanaMmo-runodusapHas
CUCTEMA.

JleMmoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmupl U cxembl: «OJHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE
BoJopociny, «baktepumn», «lIpocteiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucrtemMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTediis»,
«CTpoeHue NHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cucrema», «CTpOoeHuEe MBIIILbDY,
«AmmyHurer»,  «KumeuHomonoctuele»y, «CxeMa  NHUTaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue mnaHapun», «BHyTpeHHee cTpoeHHe N0KIeBOro uepss», «HepBHas
cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema



npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonUTaomuXx», «HepBHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v 0eJIKoB Moj eicTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHEN paCTCHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlabopaTtopHasi padora «/I3yueHue opraHoB [IBETKOBOI'O PACTECHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) W
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. IlomoBbie KIIEeTKW, WM TameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnurosep. bronorndecknii CMbICIT
M€i03a M TOJOBOro Tmpouecca. Meilo3 W €ro MecTto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10I0BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOGHHOCTH JpOOJEHUS MIICKONMUTAIONUX. 3apOBIIIEBbIE JIMCTKH
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHUE 4YacTell pa3BUBAIONIETOCS 3apojbllia (SMOpPUOHANIbHAS HHIYKLIHUS).
3aknaaka IUTaHAa CTPOEHMS JKMBOTHOIO KaK  pPE3yJbTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHE PANUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIIbI.



Poct m pa3Butue XuBOTHBIX. I[locTamOpmoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PasButue ¢ wMetamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYECKOE€ 3HAYEHHE MPSIMOrO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiliiy pocTa >KUBOTHBIX U 4esioBeka. CTaguu MocTaMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U uesioBeka. [leproasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHHU.

MexaHu3Mbl peryJisluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuuel u cxembl: «BereratuBHOe pa3MHOXeHHE», «THIBI OECroJIoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIb», «Pa3sMHOXEHHE 3BIJIEHBD,
«Pa3MHOXeHUEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaauM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButue wmaiickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nsarymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTEHUID,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIbHBIX PAaCTeHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamyCTbD», <«OKH3HEHHBIM [UKI MXxa», <«KU3HEHHBIM LMK
MManoOpPOTHHUKAY, « KU3HEHHBIN IIUKJT COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L UK pa3BUTHS JISATYIIKIA.

JlaGopaTopHasi padora «3yueHne CTpOEHUs MOJOBBIX KIETOK HA TOTOBBIX
MUKpPOIIpenapaTaxy.

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbILICH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOMXKEHHUS BBICHINX
PaCTEHUID.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKUM Kak Haykd. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padoter H. K. Konwiiosa, H. 1. BaBunosa, A. H. benozepckoro, I'. .
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHbBIE TEHETUYECKHUE MOHSITUSI U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MIPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAs! JIMHKS, THOPHUIBI, TCHOTHUII, (PEHOTHIL.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJOTHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMBbI CKPEIIBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHUYECKUX

HCCIIEIOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3us THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUICHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanuzupytolee ckpemmBanue. [[poMeKyTOUHbIM XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJEelIOBaHMUS  TpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBAHUSL.

CuerienHoe HacienoBanue mpusHakoB. Pabotel T. Moprana. CremnineHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXIy I'eHaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMOCcOM. HacnenoBanue mpu3HakoB, CLEIUIEHHBIX C ITOJIOM.

['eHotur kak 1enocTHas cucrema. [IenoTponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMmojaencTBue HeaUIeAbHBIX TI'€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYyHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acneKkTbl KOHTPOJS U
MU3MEHEHUS HACJIeJICTBEHHONW HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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



Tabmumst u cxemsl: «IlepBeiif 1 BTOpoil 3akoHBl Menaens», « Tpetuit 3akoH
Mengens», «AHanusupymoollee CKpelmuBaHuey, «HemomHoe noOMUHUpPOBaHHEY,
«CrenyieHHOE HAcleOBaHWE TMPHU3HAKOB y Apo3odumiby, «['eHeTnka momay,
«Kapuotun denoeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN alIENU3M», «B3auMOIEICTBUE TEHOBY.

ObopynoBaHue: MOJENb [N JEMOHCTpAallMd 3aKOHOB €AMHOOOpa3us
rHOpUIOB TEPBOrO TMOKOJCHHUS W PAaCIlICIJICHHs TMPU3HAKOB, MOJAENb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJENb IS
JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduiay.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpELIMBaHUA Y IPO30(QUIBD».

IIpakTuyeckass  paGora  «lM3yueHue  pe3ylbTaTOB  JUTHOPUIHOTO
CKpENIMBaHUA y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpeabl npu  (HOPMUPOBAHUM (DEHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Monudukanuonnas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHbIN
psa v BapuanmoHHas Kpubas (B. Moranucen). CpoiicTBa MOAM(UKALMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAast N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3HoOO0pa3us B Mpeiesiax OJJHOrO BU/IA.

MyTanmoHHass W3MEHYMBOCTb. BuHIBl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUMPOBAHHBICE MyTalMd. SnepHble U
HuToIIa3MaTuyeckue Myrtauud. CoMaTUYeCKUE M MOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAalMOHHOI'O Ipolecca. 3aKOH TOMOJOTMYECKHUX pPSAIOB B
HacnenctBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HAaCJIECTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 6
HACNe008aHUU U USMEHYUBOCTIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.



Tabmuuber w  cxembl: «Bumbl  u3MeHunBoCcTH», «MoauduKamoHHAS
W3MEHYMBOCTEY, «KomOunaruBHas H3MEHYMBOCTB, «Merio3y,
«OnnonoTBopeHuey, «I'eHeTnueckre 3a00JeBaHus YeI0BeKay, « Buabl MyTanuii».

OGopynoBaHue: XKUBbIE U TepOapHble AK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHkH (doTorpadun) )XKUBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHUMBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtammu y Jpo30¢uibl  (Ha TOTOBBIX
MHUKpOIIpernaparax).

Tema 14. I'eHeTHKA YeJI0OBEeKA

Kapuotun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUS T€HOMA
yejmoBeka.  MeToapl  M3y4EHHS] TE€HETMKM  YEJIOBEKA:  TICHEaJIOTMYECKUH,
OJIN3HEIIOBBIN, U TOTE€HETUYECKU, MOIMYJISITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemMmeHHOe ONPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUINMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T[P-ananu3a. HacienctBeHHble 3a001€BaHus YellOBEKa. | €HHbIE 1 XpPOMOCOMHBIE
Oone3Hu dYenoBeka. boyie3HW ¢ HACIEICTBEHHOM IPEapacioyioKEHHOCTHIO.
3HauYeHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALICHUU U JICYCHUH T'€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTuueckoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHMYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1acTH peaKTUPOBAHUS TEHOMA 1 CTBOJIOBBIX KJICTOK.

['eneTnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEIIBHOCTH YEJIOBEKa K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKaromieh cpeanl. I eHeTndyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHCcTpauumn

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yd4eHUs] TEHETUKH
yesoBeKay, «I eHeTndeckue 3a00IeBaHMS YCIIOBEKa.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanust W celeKuus. 3apoKICHUE CEJNEKIIMU W JIOMECTUKAIIHM.
Yuenue H. WM. BaBuwmoBa o lleHTpax mTpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUil. Pojp cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaclieACTBCHHOM wu3MeHunBocth H. WM. BaBwioBa, ero 3HaueHue IS
CEJIEKIIMOHHOW PadOoTHI.

Metonsl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU1Y AJIbHBIM. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbiTanue



IPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OIICHKH
¢dbeHoTHa NTOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  padoThI.
PanuannoHHbI 1 XUMUYECKUM MyTareHe3 Kak HCTOYHUK MYTAallUil y KyJIBTYPHBIX
¢opM opranu3moB. Mcnonap30BaHME TE€HOMHOI'O PEJAKTUPOBAHHUA U METOJOB
pexomOunanTHbIX JJHK 17151 momydyennst ncxoqHoro Matepuana ajisi CEJIEKIHH.

[lonyuenue ITOJIUIUIONUIOB. BuyTpuBuaoBas ruOpUan3aLHsL.
bauszkopoacTBeHHOe — cKpeluuMBaHue, uiauM  uHOpuauHr.  HepoacrtBenHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc um ero mpuuuHbl. Vcnons3zoBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusaunud. Ilpeononenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DesonoyuUsLy.

CoxpaHEeHHE M M3yUYEHUE I€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PACTEHUN H
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2EHEeMUYEeCKUMU PEeCYyPCamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 YenaAx YayuueHus Cyuecmeyioumux U co30aHus HO8blX NOpPoo, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aAHUI,
nepeoosvix uoeti U NepCneKmuEHbIX MeXHOI02ULL.

JleMmoHCcTpauumn

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAEHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenekuumn», «OTnanénHas rudpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «l3ydeHue cCOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METO/IOB CEJICKIIUUA PACTCHHIN.

IIpakTnueckas padora «IIpuBnBKa pacTeHU.

IKekypeusi «OCHOBHBIE METONBI W JOCTHKEHMS CEJIEKUMU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B J1AOOPATOPHIO
arpOyYHHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBeKThI, UCHOJIb3yEMbIE B OHOTEXHOJIOTUH, — KIETOYHBIE U TKaHEBBIE
KYJIbTYpBHI, MUKpPOOPTraHU3MBI, 1754 XapaKTEPHUCTHKA. Tpaguuonnas
OuoTexXHONOTHs:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOIOTHYECKHUX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.



Co3niaHre TEeXHOJOTrMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS H
KOHCTPYHPOBAHUSI TEHOMOB C ILI€JIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAIOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJlEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJUKAOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa U OLIEHKM COCTOSIHMSI €ro 3J0pOoBbs. VCIONb30BaHHWE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomHkenepuss g pa3pabOTKU
(byHAaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpEXMEpPHOro OmompuHTHUHTra U ckaddosiaunra
JUISL peLIEHUs 3a/1a4 IEPCOHAIM3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C LEJNbI0 00OecredeHus KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautenerr OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkamyx BUPYCOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmump! U cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «KileTouHas nHxxenepus», «I eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

JIKckypceusi «bUOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE JBOJIOLMOHHBIX IpEACTABJICHHUN B
ounoJsioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbulkn BO3HUKHOBEHHS
napsuHU3Ma. JKu3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.



JIBrKy1Me CUiTbl 3BOIIOUKMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBotounu (CTD). HelTpanbhas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorug. 3HauYeHUE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaeix, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuer)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBaHHS
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapuipyTa nytemectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cymecTtBoBaHue», «llopoasl romyoeit», «MHorooOpaszue KyJIbTypHBIX (opm
KamycTbD», «[loposbl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBWXXYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIFOLIVI.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsauus Kak 3JeMEHTapHas €IWHULA 3BOTOUUU. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HoOOpa3uss M CTPYKTypbl mnonyisauuid. M3menenue
reHo()oH/a TOMYJSLIMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (DAKTOPHI (IBWKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMs 4YacTOT ajiened B nonymanusax. Oddext
ocHOBaTeNd. JIggexm oOymuiiounoco zoprviuwika. CHUdCEHUe 2eHemuueckKo2o
pasnoobpaszus: npuyunsvl u cieocmsus. llposenenue s¢hpexma Opetigha eenos 6
oonvuwux u  manvlx  nonyrayusx.  Murpauun.  M3omAuus  0OMySSIU:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOrudecKast (pernpoayKTUBHA).

EctecTBeHHbIl 0TOOp — HampaBisgionuii ¢akrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWNA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh  OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOABOJIOIUHU.
Bo3HUKHOBEHHE  TPUCIIOCOONEHMH Yy  OopraHu3MoB.  ApoMopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3mMoB: MOp(hOIOrHYECcKue,
duznonornueckue,  OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero kpurepum u CcTpykTypa. BumooOpazoBanue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodeBod ¢akrtop BupooOpazoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momuIuIon IU3aIIHMs,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponp sBomronmoHHO#l OuWojoruu B pa3paboTKe Hay4HBIX METOJOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomysimonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JIBuxyiue
CWJIbl HBOJIIOLIUNY, «IKOJIOrMYECKass M30JSUUs MONYJIALHMN ceBaHCKOU (openny,
«l'eorpapuueckass M30JSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlomynsiMoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HpycTpualibHbIN MenaHu3M», «/KuBble uckomnaemeie», «l10KpOBUTEIBCTBEHHAA
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonornueckue anantrauun», «llpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo0Opa3oBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000pAa30BAHHME BHUJIOB CHUHUID),
«ITomunnonasl pacteHuit», «KamycTHo-peneunblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHUW ONWU3KUX BHUAOB, 00pPa30BABIIMXCS
Pa3IMYHBIMH CIIOCOOAMH.

JlaGopaTopnasi padora «BbIsiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobieHuss  OpraHu3MoOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnasi padora «CpaBHeHHWE BHUJOB IO MOpP(OIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJironus u €€ pe3yJbTaThbl

MeTtonbl  HM3ydeHHS MaKpO3BOMIOLMHU. [laneoHTOnOrMyeckue MeTO.bl
u3yueHus oHBomouuu. Ilepexomgnsie QoOpMbl U (PUIOTEHETUYECKHE  PSAbI
OpPTaHU3MOB.



buoreorpaduyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHE GIOpBHI U
dbayHbl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emin. Buabi-
SHAEMUKHU U PEITUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUYEHUS
ABOIOLMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M MOSBJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PyaumenTtapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUsS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUS (UIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) 3BOONUU. [IpuHyun cmenvl QyHKYUl.
HeoOpatumocTs 3BostonMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
IBOJIFOLIUY.

JleMoHCTpanumn

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. 'ekkens.

Tabmuupbl U cxembl: «DUIOreHETUUECKUI PsIZT JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedans»,  «Punnoduter»y,  «CemeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30HB 3emim», «lpeid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «l'OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIEHUS 3BOJIOLUNY, «OO1I1E 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. [loHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOKICHUS KU3HU U €€ ONpoBepKeHue onbiTamu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [IpoucxosxieHue skM3HU U aCTPOOUOJIOTHSI.

OcHoOBHbIE JTaIbl HEOPraHU4ECKOU ABOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONMUSA. XHMHYECKAas OHBOMIONHSA. AOHWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnoiaumMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[k. XosneitHa, reHeTHUeCcKas TUIoTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» V. T'mnbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.



HUctopuss 3emuin ¥ Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHMYECKHe
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOCUTENbHass © aOCOIIOTHAS
reoxpoHosiorus. ['eoxpoHosornyeckas 1mKasua: 30Hbl, 3pbl, HEPUOJIBI, JTOXH.

HavanpHble 3Tanbl OpraHWyecko »BodtonMH. [losBIEHHE U 3BONIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOITIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl 3BOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(ho3bl
pactennii. Bpixox pacrenmii Ha cynry. llosiBiIeHHME CIOPOBBIX pPacTeHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIpomcxokaeHue IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpaOBBIE KUBOTHBIE. JKM3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONINX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pasputne xu3HM Ha 3eMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OM,
nmajgeo3oi, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
re0JIOrMYeCKuX IporeccoB. llosiBiieHMEe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS — DKOJIOTHYECKHE KPU3HUCHI ITpouutoro. IIpuunHel u
CJIEICTBUSA MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6nopasHo0Opasus Ha 3eMIie.

CoBpeMeHHas cuUcTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMmoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnayutanuanm, JI. [lacrep, . . Meunuxkos, A. U.
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3Hu», «Cxema ombita C. Mumuiepa, I'. FOpuy»,
«JTanbl ~ HEOPraHWYECKOW  3BomouuW»,  «l'eoxpoHosormueckas  mIkaiay,
«HayanbHble 3Tanbl OpraHUYEcKOi 3BOMIONUNY, «CxeMa 00pa3oBaHMs SyKapUOT
nyTéM cumoOuorenesa», «Cucrema XUBOM mpupoab», «CTpoeHHe BHpYyCay,
«Apomopdo3bl  pacTeHmit»y, «PuHnOpUTHY, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE



pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiiedHononocTHbiey,
«IInockue YepBU», «YneHucToHorue, «PBIOBDY, «3eMHOBOTHBICY,
«IIpecmbikaronuecs», «IItuupy, «Mnekonuratomme», «Pa3BuTue Xu3HH B
apXxeucKkou spey», «Pa3BUTHE KU3HU B NMPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «Pa3BuTue Ku3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOIO MUPAY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKHUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, Yyuesla IITUI[ WU 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBIX, MYJIDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3y4eHuo abuOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMocepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3amaun aHTponosiorni. MeToasl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHus1. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbHU310I0r0-OMOXUMHYIECKHUE,
noBeneHueckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBbHOU
CUCTEMBL.

JIBrkymme cuiibl ((hakTophl) aHTPOIOTeHe3a: OMOIOTHYECKUe, COITHATbHBIC.
CooTHol1ieHne OMONIOTMYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIIOreHE3E.

OcHOBHBIE CTaJAMM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTHUIBI — OOIIUE MPEKH Y€JI0BEKOOOPA3HBIX 00€3bsH U
Moe. ABCTPaIONUTEKN — JBYHOTME NPEAKH JIIOAEH. UenoBeK yMelbli, IepBbIe
W3TOTOBJICHUs OpyAu TpyAa. YeloBeK NMpsAMOXOAALIMNA U NEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuku. YenmoBexk relmennOeprckuii  — OOmMMIA  TIPEIOK
HEaHIEpTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN



KaK BHUJ JIIOJEM XOJIOAHOTO KiauMara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmipeaenamMu AdQpuKy.
[TanieoreneTrka U MaJICOr€HOMUKA.

DBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIUSAX
yesioBeka. MyTanuMoHHbIN Tporiecc U noiaumopdusMm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEIIOBEKA.

Uenoseueckne pacel. [loHarue o pace. bonblime pacel: eBponeowaHas
(eBpaszuiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUAlbHAs),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnvacTBO  yenoBeweckux pac. HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucrnocoOeHHOCTh YeJOBEeKa K pPa3HbIM YCJIOBHUSIM OKPYKaloled CpeJbl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHoB Ha MopdoJoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexaucuMiiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUHU.  ODBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI M TAJECOAaHTPOIOJIOTHUS
YEeJIOBEYECKUX MOMYJISIUA. buoconuanbHble UCCIeOBaHUs MPUPOABl YETIOBEKA.
HccnenoBanre KO3BOTIONUHA OMOJIOTMYECKOTO M COIMATIBLHOTO B YEJIOBEKE.

JleMmoHcTpanuu

[Toptpersr: Y. {apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPOTOJOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHBD), «CKeNeT dYeloBeKa M CKeJEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «J|BUKyIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOLIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbubny, « KpomaHbOHIE,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNHN YETOBEKay», «Pachl 4ETOBEKay.

OOopynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJbTYypbl ~TIPEAKOB 4YEJNOBEKa, penpoaykiuu (dororpadum) KapTuH C
MUQOJIOTUIECKUMU UM OHOJICHCKUMM CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YyeIoBeKa, MOJIEh
yepena 4YejJoBeKa M Ueperna IIMMIIaH3€, MOJIeJIb KHUCTH YeJIOBEKa U KHUCTHU
HIMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopuast padGora «l3ydyeHume ocoOOEHHOCTEH CTpOEHUs CKelera
YeJIOBEKa, CBSI3aHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJarTalil YeIIOBEKay.

Tema 6. Jxkosorusi — HayKka O B3aMMOOTHOULICHHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM € OKPY Kalollei cpeaoi



3apoxaeHre U pa3BUTHE 3Kojorud B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
9K0J0TUU. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Metonbl sxosoruu. IlosieBble HaOMIOEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
OpUpoAHbIE W JiabopaTopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaloIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€HM YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroasl aKkonoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nerctus. Kimaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpOIIoreHHbIe. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJorHueckux ¢akrtopos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonsepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOUOHTHBIC
OpTaHU3MBI.

AOGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHalbHas poOJib CBETA.
doTonEeprUOaU3M.

Temneparypa kak oskonorudeckuir (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojJiep>KaHuo0 BogHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIITHAs, MOYBEHHA,
IyOMHHAsT — TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucnocoOneHuss OpraHu3MoB K
YKU3HH B pa3HbIX Cpeiax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roIUYHbIe PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUU KU3HU.



XKuznennole Qopmbl opranusmoB. [loHstne o Ku3HEHHON (opme.
JKusnenusie popMbI pacTeHUN: IEePEBbs, KYCTAPHUKN, KYCTAPHUYKH, MHOTOJICTHHC
TpaBbl, OJHOJECTHHE TpaBbl. JKW3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHITUS, XUIITHNYECTBO, cUMON03 U ero (opmel. [lapasutusm, xooreparus,
MyTyalli3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMoOJeUcTBUS  (Tomuueckue, (Qopuyeckue, (Qpabpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHHUSI.

JleMoHCTpauumn

Tabmuubl U cxembl: «Jkonorudyeckue (axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TeninoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3JKUBOTHBIE», «DHU3MONOrMYECKUEe aaanTauuu
KUBOTHBIX», «Cpenpl 0OMTaHUS OpraHu3MoBy», «buosioruyeckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«JKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
MATaHUSA), «XUIMHUYeCTBO», «llapasutmsmy», «KonkypeHmus», «CumMOno03y,
«KommeHcanuszmy.

OGopynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHS, TepOapruu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpeiaax,
repOapul U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHUSM YCIOBUH KH3HU, TepOapuu u
KOJUUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPaTypPhbI».

JlaGopaTopnasi padora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dko10rus BUA0B U MOILYJIANH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Monmynsimua ~ Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U



0COOCHHOCTEHM OMOJIOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTb, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAsl CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckasi CTpykrypa nomyiasiuud. OUeHKa 4YWCIEHHOCTH MOMYJIALNH.
JluHaMuKa MOMyJsSIMUU U €€ peryiasuus. buoTudyeckuii MOTEHLMAN MOMYJIALUH.
MonenupoBaHue AMHAMUKY onyJiauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISLUY.
KpuBble BbDKHMBaHUS. Perymnsuus YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 »KoNOrMUeckoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl 3kosormyeckon
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTEru. JKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosnorndeckue
WHBA3UU 4yKEPOIHBIX BUOB.

JleMmoHcTpanuu

[Toptper: x. U. XaTunHCOH.

Tabmuubl W cxembl: «IDKOJOTMYECKUE XApaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpancTBeHHass  cTpyKTypa  mnomyjsinum», «Bo3pacTHble  NHpaMHIbI
nonyyisinun», «CKOpOCTh  3acelNeHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndeckort Huimu k. M. XatuuHconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCEIICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu Mexmy
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOIYUEHThl, KOHCYMEHTHI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOrM4ecKHre MUPaMUIbl YUCEN, OMOMACChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HanpaprienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykileccud. llepBuuHble U
BTOPUYHBIE CYKIECCMM W MX MPUYUHBL. AHTPOIOIEHHBIE BO3JCHCTBUS Ha



cykneccuu. Knnmakcuoe cooGmiectBo. bropaznoobpasue u moiHOTa KpyroBOopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Tpuponnbie 3KOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOocucmemvl Mopetl U
oKeano8. Ixocucmemvl MYHOp, 1€eCo8, CMmenel, nyCmbitb.

AHTpPOTIOTEHHBIE 3KOCHUCTEMBI. ATpPO’KOCHCTEMa. ATpOIeHO3. Paznmuns
MEX/1y aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU SKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
bnopa u ¢dayna. CuHaHTponM3amus TOPOJCKON ¢ayHbl. buonormdeckoe wu
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJECUCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3¢hghekma u 6udog-30ughukamopos (Kirouesvix
8U008) 6 (yHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMHU. Y CTOMYMBOCTh OPIaHMU3MOB, HOIYJIALUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3AECHCTBU.

Mexanuzmwi 8030elicmeusi  3AcpA3HEeHUll  PA3HLIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUSL — AHMPONO2EHHO20 — B030€LCEUSL.
MeTo10510THs MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT'€HHBIX SKOCHCTEM.

JleMmoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpykrypa  OuOIEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOcUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YHCEID»,
«IKoJIOTHYECKasi upaMujia OroMacchly, «IKOJOoruuecKkas mupamuia dSHEPrum»,
«O0bpazoBanue Oonota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIe
noxapa», «9KocucTemMa 03epa», «ArpoueHo3», «KpyroBopoT BEImIECTB M MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopnasi padora «lM3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IDKCKYpcUsi «IDKCKYpCHsl B TUIIMYHBIM OMOTEO1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WU MIOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKYpcUsi «DKCKYpCHUsI B arposKocHcTemMy (Ha MoJie WIM B TEIIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — obOmemanerapHas o0ojiouka 3eMIIM, TIE CYIIECTBYET WU
CyIlleCTBOBaJIa XKM3Hb. Pa3zBuTHe mpeacTaBieHuit o omochepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BCIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a30oTa). PUTMUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsiTue o Ouome. OCHOBHbIE OWMOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IMIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KHUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIaa 1
onocdepHbIX PYHKITUI.

JleMoHCTpanumn

[Toptpetsl: B. Y. Bepranckuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yrinepona B mpuponae», «KpyroBopor kwuciopoma B mpupojie»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «KinMaruueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemanneiii gec», «ILIMpokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tponnueckuit gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M OKpy:Ka0OIIas cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJIHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M KUBOTHBIA MuUp. OXxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUIIBI OXPaHbI MPHUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansemblie mpuponanbie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOMYMBOTO PA3BUTUS HYEIOBEYECTBA W TMPHUPOIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emsd. OOmIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3BuTne METOJOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaioujeii u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonuvle cucmemsi, odecneuusaroujue O00CmMyn K



uHgopmayuu nO COCMOAHUIO OMOENbHBIX 6U008 U 3Ikocucmem. OcHogbl
KOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢  OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JdeMoHCTpauU

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbii  3ddekr», «Ocobo
OXpaHsEeMbIE IPUPOIAHBIC TEPPUTOPHIY», «MOIeTIH YyIPaBIIeMOTro MUPaY.
O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCO3HAHUs  DKOJOTHYECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXCHUS K 3aKOHY U IPABOIOPAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONbITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I[I€Hay‘{HI)I€ IMOHATHUA, OTPAXKAIOIIHUC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaT€J'IBHBI€, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrH4YecKue JeCTBUS:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYSHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HECSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NMPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO01enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJIEpXaHUsI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, H3MEpPEHHE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIUUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OLICHHBATh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMNpPaBIEHHOEC W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiiell mpodeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHs DBOJIOIHH), YICHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapaun u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, DKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIOKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITh  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISBISTh IPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypenI
1 buonorus kak Hayka
2 JKuBbI€ CHCTEMBI 1 UX U3YUEHUE 1
3 buonorus knetku 0.5
4 XuMuueckas Opranusaius KIeTKu 10 1
5 Crpoenvnie u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B 9 |
KJIETKE
7 Hacnencrennas ungopmanus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 broTtexHoorus U CHHTETHYECKast OMOJIOTHS 4
17 PesepsHoe Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposBbie)
Ne /i Konrpoabnbie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 1 2
Maxkpo3BotoLUs U €€ PE3ybTaThl 6
[TpoucxoxaeHrue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 IIpoucxoxaeHre yenoBeKa — aHTPOIIOTEHES 10 1
DKOJoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKoJ0rusl BUJ0B U MOIMYJISILUMA 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 Yenosek U OKpykarolas cpena
12 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

buosnorus xak KOMIUIEKCHAsI HayKa U KaK
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBble cucteMbl U UX cBOMCTBA. BxoaHas
KOHTpOJIbHAs paboTa

YPOBHeBafl opraHu3anuia )XUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUYEHUS KIICTKU.
Knerounas Teopus

Metoasl MOJNEKYJISIPHOM U KJIETOUHON
6uonoruu. [IpakTnueckas pabora
«M3y4eHne MeTo10B KJIETOYHON OUOJIOTHH
(xpomatorpadusi, snexTpodopes,
muddepeHmaIbHOe HeHTpU(yTrupoBaHue,
[TLIP)»

XUMHYECKUH COCTaB KJIIETKU

0.5

MI/IHepaJ'II)HI)Ie BC€IICCTBA KJIICTKH, UX
Ouosoruueckas poiib

OpFaHI/I‘{eCKI/IC BCIICCTBA KJICTKHU — OCIKH.

JlaGopatopHas pabota «OOHapykeHue
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaKumin»

CgoiicTBa, K1accupuKanys U GyHKIUN

0.5




0€eJIKOB

10

11

Opranndeckue BemecTBa KICTKH —
YTJIEBOIbI

Opranndeckue BenecTBa KICTKH —
JIATIUIBI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanme
HYKJIEMHOBBIX KUCIIOT, BbIJIEJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

13

14

15

Crpoenne u pynkuun ATO. Ipyrue
nHykieosunrpupocdarsr (HTD)

CexBenupoanue JIHK. Metoapl

TCHOMHKH, TPAHCKPUIITOMUKH, ITPOTCOMUKHU

MeTtoapl CTpYKTYypHOU OHOIOTHN

16

17

Tunel knetok. [IpokapuoTndeckas kierka

CrpoeHune 3yKapuoTUYECKON KIIETKH.

[TpakTuyeckas pabora «/3ydyeHue cBoicTB

KJIETOYHOM MeMOpaHbI»

0.5

18

19

20

21

[ToBepXHOCTHBIN anmapar KJIETKH

OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.
[TpakTnyeckas pabdora «3yueHnue
JBHKECHHUSI IUTOIIA3MBI B PACTUTEIIBHBIX
KIIETKaX»

[ToyaBTOHOMHBIE OpraHOUBI KIIETKH:
MHUTOXOH/IPHH, TIacTHIbL. JITabopaTopHas
pabora «VccrnenoBanue miasmMoiansa u
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

HeMeM6paHHBIe OpTraHOUAbI KJICTKH

0.5

0.5




22

Crpoenue u GyHKIUH 1Ipa

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabora
«3y4yeHune cTpoeHus KJIETOK pa3InyHbIX
OpPraHU3MOBY

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CcTOpOoHBI MeTabomm3mMa. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«/3ydeHne KaTaIuTUHYECKOW aKTUBHOCTH
(dbepMEeHTOB (Ha IpUMEpe aMIIIa3bl WIH
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yenne pepMEeHTaTUBHOTO
pacIieruieHus NepoKCHaa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KIICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeH#He MpoiieccoB GOTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buabl OpoxeHusl.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JIBIXAHUS

31

32

AspoOHBIE OpraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa

OHeprust MeMOpPaHHOT'O TPaIUeHTA




npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro CUHTE3a
34 Tpanckpunuus — Matpuunbiid cuaTe3 PHK
35 Tpancinsius u e€ 3Tanbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OmocuHTE3€e OenKa
37 Opranu3anuys renoma y mpoKapuoT u
YKapHOT
18 MounekysipHble MEXaHU3MBbI SKCIIPECCHH
TE€HOB Y SYKapuOT
Bupycsl — HekieTouHble (OPMBI KUZHU U
39 obsuraTHbIe mapasuThl. [IpakTHyeckas 0.5
pabota «CoziaHue MOJIeNid BUpyCay
40 BupycHrbie 3a005ieBaHus YeOBEKa,
JKUBOTHBIX, PACTEHUIN
41 HanorexHomornu B OMOJIOrMY U MEIUIIMHE
42 JKU3HEeHHBIN UK KIETKU
43 Marpuunsiii cuares JIHK
Xpomocomsl. JlabopaTopHas padorta
44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIpenaparax»
45 Jlenenve KJI€TKH — MHUTO3
Tunsl kneTok. KapruoknHe3 U HTUTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenue 0.5

MHTO3a B KJICTKaX KOHYMKA KOpCUIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»




47

PGI‘y.]ISII_[I/ISI KHU3HCHHOI'O IMKJIa KJIICTOK

48 OpranusM Kak eIMHOE 11eJI0€

49 Tkanu pacrenuii. JJaboparopnas pabora 0.5
«3ydeHune TkaHeH pacTEHUI» '
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHnas pabota «3y4ueHue Tkanen 0.5
YKUBOTHBIX»
Opransl. CucreMsl opranoB. Jlaboparopnas

51 pabota «M3yueHue opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanne opraHu3MoB

55 [Iutanue NO3BOHOYHBIX KUBOTHBIX.
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JlpIXaHue opraHu3smMoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHOCcHas cucTeMa mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA

60 Brienenue y opranu3sMoB

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 Pa3znpaxxumocTs u perymsuus y
OpraHU3MOB

64 I'yMopanbHas peryiasauus U SHIOKpUHHAs




CHUCTCMA )KMBOTHBIX W YCJIOBCKA

65
66

@DopMBbI pa3MHOKEHHUSI OPTaHU3MOB

[TonmoBoe pa3zmMHOKEHUE

67

68

69

Meiios

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJeTOK. JIabopaTopHas pabota
«/3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

NunuBuayanpHOE pa3BUTHE OPraHU3MOB —
OHTOTI'EHE3

0.5

70

71

72

73

3akagKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pazButne XKMBOTHBIX.
JlaGopatopHas pabota «BeisiBieHHe
IIPU3HAKOB CXOJCTBA 3apOAbILIEH
ITO3BOHOYHBIX )KMBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHOB
Pa3MHOKEHHUs BBICIIUX PACTEHUID)
Hcropus ctaHOBIIEHUS U pa3BUTHSA
TE€HETUKU KaK HayKH

0.5

0.5

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast pabota «JIpo3zodmiia kak
00BEKT TEHETUYECKUX HCCIIENOBAHUIDY

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3ybTaToB MOHOTUOPUTHOTO

0.5

0.5




CKpELIMBaHUA y Jpo30Quis"

I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/II[HOl"O

76 1
CKpELIUBAHUS

77 Ananusupytoliee ckpeuppanue. Hemomunoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.

73 [IpakTuyeckas padora «3yuenue | 0.5
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y Ip030(HIIBD

79 [{uTomornyeckrue OCHOBBI JUTUOPHTHOTO |
CKpEIIUBaHUS

80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1

81 XpoMOCOMHasI TEOPHS HACIIEICTBEHHOCTH 1

82 I'eneTuka nona 1

83 'enoTHn kak 1eI0CTHAS CUCTEMA 1

84 ['eneTn4eckuil KOHTPOJIb PA3BUTHS |
pacTeHui, ’KUBOTHBIX U YEIIOBEKA

25 N3MeHUYnBOCTH ITPU3HAKOB. BHibl 1
U3MEHYUBOCTH

86 MonuduxaonHas U3MEHYHBOCTh 1
BapuarmonHsIi paa v BapualimoHHAs
kpuBast. JlaboparopHas paboTa

%7 «VccnenoBanre 3aKOHOMEPHOCTEN | 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoenre BapruaOHHOTO psiia U
BApUALIMOHHON KPUBOI»

28 I'enoTunuueckas U3MEHYUBOCTb. |

KoMmOnnaTuBHAsg H3MEHYUBOCTD




89

MyTtanuoHHas H3MEHYUBOCTb.
[IpakTruueckas pabora « MyTanuu y
Jpo30¢guIbl (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1necca.
OIUTreHETHKA M SIIUTCHOMUKA

91

92

['eneruka yenoseka. [IpakTuueckas pabota
«CocraBiieHHE U aHATIN3 POIOCIOBHOI»

MerTtoasl MEAUIIMHCKON NeHETUKHU

0.5

93

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

94

95

96

OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlabopaTtopHast pabora «M3yuenue copToB
KYJIbTYPHBIX PACTEHUN U MOPOJ TOMAIITHUX
JKUBOTHBIX»

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHue MeTon0B
CEJIEKI[UU PACTCHUIN»

I[OCTI/I)KGHI/IH CCIICKIIMH paCTeHI/Iﬁ n

KUBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUID)

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUUYECKUX PECYPCOB

98

99

buotexHoiorus Kak Hayka u 0Tpacib
nponsBoacTBa. [IpakTrueckas padbora
«3yuenune 00beKTOB OMOTEXHOIOTUN

OcHOBHBIC HaIlpaBJICHU A CHUHTETUYECKOM

0.5




OuoJIoTUHn

100 XpoMOCOMHAs M TeHHAsl UH)KEHEPUS

101 Menununckue GUOTEXHOJIOTUA

PesepsHbiil ypok. IToBTOpeHue,

102 0000111eH1e, CUCTEMATH3AIMS 3HAHNH .

Bxonnast koHTposibHas paboTa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

13.5




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoTsbI pecypen
1 OposmonronHas Teopust Y. lapuna 1
) JIBHOKyILIME CHIIBI 3BOJIFOIMU BUAOB 11O Y. | 1
HapBuny. BxoaHnast KoHTposbHast paboTa
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN |
U UCKYCCTBEHHBIN 0TOOP
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: |
MHUKPOIBOJIONNS U MAKPOIBOIIOLIHS
6 [Honynsiius — snemMeHTapHast €IMHULIA |
9BOJTIOLIUN
3aKOH T€HEeTUYECKOro paBHoBecHus JIxK.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 0.5
pabota «BrIsiBIeHE U3MEHYUBOCTH Y '
0co0eii 0IHOTO BUIA»
8 DnemMeHTapHbIe (HaKTOPHI IBOIIOLIUN 1
9 DddexT ocHoBarens. dpdext |
OYTBUIOYHOTO TOPJIBITITKA
10 Murpauuu. M30n0muu nomyJsisiui: 1

reorpaduueckas, Ouonormueckas

11

EctecTtBeHHbI 0TOOp — HanpaBISIOLINI
(hakTOp IBOTFOITUHN




12

[TosoBoit oTO6OP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocodaeHN y OpraHu3MoB:

Mopdonoruaeckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITOBEICHUECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTH

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIO»

CrpykTypa BUaa

0.5

17

Bunoob6pa3oBanue kak pe3yiabrar
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIFOOHUHU U STTHICMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOAbI U3YYCHHA 3BOJIFOINTUN

20

buoreorpaduueckre METOIbI H3yICHHS
IBOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPaBHUTEIHHO-
MOP(OJIOTHYECKUE METOIBI NU3YUCHUS
3BOJIIOIUA

MOJ'ICKyJBIpHO-I‘eHeTI/I‘{eCKI/IC,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3YYCHHA 3BOJIFOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH
24 AnantuBHas paguanus. HepaBHOMEpHOCTh
TEMITIOB 3BOJIOIUU
)5 Hayunbie runote3nbl mpouCcXoxACHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe PEACTABICHUS O 3aPOKICHUH
KU3ZHU
7 OcHOBHBIE 3Tarbl HEOPTAaHUYECKON
HBOJIIOLINH
28 ['unoTe3bl 3apokIeHUs )KU3HU
WcTopus 3emau 1 MeTOIbI €€ N3yUeHHUS.
29 Jlaboparopnas pabota «/3ydyenue u 0.5
OIHMCaHKE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOB)
30 HauanbHble 3Tanel opraHnyecKkoin
3BOJTIOLUAA
31 DBOIOIUS 3YKapHOT
OCHOBHBIE 3TaIbl YBOIIOIUN
1 pactutenbHOro mupa. [IpaktTuueckas 0.5
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHUSI PACTEHU Pa3HBIX OTACIIOB)»
1 OCHOBHBIE 3Tarbl HBOJIIOIUN KUBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabora «3yueHue ocooeHHOCTEM 0.5
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPHU3HCHI NIPOLLIOrO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa

19 OcHOBHBIE CHCTEMaTUYECKHE TPYIIIBI
OpPraHHU3MOB

40 AHTpONOJIOTUSI — HayKa O YEeJIOBEKE

41 PasButne npexacrasienuii o
IIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabora «3yueHue ocooeHHOCTEM 0.5
CTPOEHHMSI CKeJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIOKYILME CHIIBI AHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

45 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3a

46 [Taneorenerrka u nmajeOreHOMHUKA

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacsl. [IpakTnueckas

48 pabota «M3ydyeHune 3K0I0rnIecKux 0.5
ajlanTalnui 4eJoBeKay

49 MexucuuIIMHApHbIE METOIBI

AHTPONOJIOTUH




50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 1
Mertoas! skonoruu. Jlabopatopnas padora

51 «/3yueHue MeTo10B FKOJIOTMUECKUX 1 0.5
HCCIIEA0OBAHUN

5 3Ha4YeHHUE 3KOJIOTMYECKUX 3HAHUM IS |
YeJI0BeKa

53 Okonorndyeckue GaxKTopsl 1
Abuornueckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrIsiBI€HNE TPUCTIOCOOICHUI '
OPTaHU3MOB K BIIUSTHHIO CBETa)»
Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUH (paKTop.

55 Jlaboparopuas pabota «BrisiBicHME 1 0.5
MPUCTIOCOOIEHUIM OPraHU3MOB K BIUSHHUIO
TEMIIEPATYPbI»
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas | 0.5
paboTa « AHATOMHUYECKHE OCOOEHHOCTH ’
pacTeHMil U3 pa3HbIX MECT OOUTAHUSD

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 buortnueckue paxTopsl 1
3HayeHrne OMOTUYECKUX B3aUMOCHCTBUI

61 JUIsl CYILLECTBOBAHUS OPIraHU3MOB B Cpezie 1
oOuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




MomyJsinun

OCHOBHBIE TTOKa3aTeIIN IIOIMyJIIOHU N :

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MOJIOBAsl CTPYKTYypa
OcHOBHbIE MOKa3aTeNN HOMYJISIHUN:

64 POXKIAEMOCTb, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoJoru4eckasi CTpyKTypa MomnyJsiuu

66 JluHamMuKa MOMYJIALNU U €€ perysauus

67 KpuBbie pocTa 4MCIEHHOCTH MOMYJISIIHH.
KpuBbie BoKUBaHUS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CEMSIH PACTCHHM K PaCCEIICHUIO)

69 Bun xak cucrema nomyssiuit

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

7 KpyroBOpOoT BEmIECTB ¥ MOTOK YHEPTHH B
IKOCUCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CyKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTEIIEH, TyCTHIHb

79 AHTPOIOTr€HHbIE SKOCUCTEMBI

20 Ypboakocucremsl. [IpakTuaeckas pabora 0.5
«HW3ydeHue u onucaHue ypooIKOCUCTEMBD '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHU3Mbl BO3AEHCTBUS 3arpsi3HEHUN

2 pa3HBIX TUIIOB HA CyOOPTaHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmemianerapHas 00009Ka
3emnn

84 VYuenue B. U. Bepnanackoro o 6uochepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopoTs! BelecTs u
OMOTe0XUMHYECKUE IIUKIIbI

%7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps

89 DKOJIOTM4ECKHE KPU3HUCHI U UX TPUIMHBI

90 Bo3zaeiicTBue yenoseka Ha Ouochepy

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npupos

93 OCHOBHBIE IPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOAbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIB30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 Hrtorosas koHTpoJbHAs paboTa 1
O60061eHne o Teme « MaKpOIBOTIOIUS

96 e€ pe3ysbTaTb» U « MUKPOIBOIIONUS U €& 1
pe3yabTaThD»

97 O606menue o teme «[IpoucxoxaeHue u |
pa3BUTHE KU3HU HA 3eMIIe»

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 Oo6o06muieHne o TeMe «DKOJIOTHSI — HayKa O |
B3aMMOOTHOUICHUSX OPTaHU3MOB)

100 O6061menne o TeMe «Opranus3msl U cpea |
oOUuTaHMS

101 O606H1€Hlil’e o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIU I

102 O600mmenue mo teme «buocdepa — |
rJ100ampHask IKOCHUCTEMA

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, YIKOHOMHUYUCCKHUX,
HKOJIOTUYECKUX MPOOIJIEM YETOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)I(HLIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCMOJb3YEMBIX B OMOJOTMUYECKUX HCCIIEAOBAHUSAX >KUBBIX
O0OBEKTOB M D3KOcHUCTeM (OmucaHWe, W3MEpeHue, MPOBEACHUE
HaOJt0/IeHnH); CcHoco0aMy BBISBJIECHUS W OLIEHKH aHTPONOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYs IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MOJTyYeHHbIE Pe3YJIbTATHI U J1€1aTh BHIBOJBI.

BblsiBieHHEe 3aBUCHMOCTH  MEXJYy HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (hOPMYITHUPOBAHHUE BBIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHSITI/If/i, Teopnﬁ 1 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKHX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKUE TEPMHUHBI M TOHSTHUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHU3M, BUJ, MOMYJSLUS, SKOCUCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHUTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsi TEOpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsinieBoro cxonactsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




anTponioreHe3a Y. [lapsuna; Teopus Oworeorneno3a B.H. Cykauésa;
yuenue H.W. BaBuinoBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 nOyTix u
HampaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUs CUEIJICHUsS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
nsMeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapnu u B. BaiinOepra; 3apogsimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMyMa }O. JIubuxa, 5KOJIOrM4eckor mupaMuibl YUCE,
O1OMAaccChl U SGHEPTUN);

runotesbl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OynboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
MMPUYINHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICEAYEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXCEMbl CKPCHIUMBAHHA I PA3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHMU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DOHEPI'UU B 9KOCUCTEMAX (HGHI/I IUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB Yy pAcCTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu oOMEeHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMy ’MOPUOHATILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  SBOJIIOLMM; JBWKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIC TPU3HAKH:

CTPOEHHSI BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OHMOT'€OIICHO30B, SKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHIH,
’KHBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYECKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMaUM U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOIO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTAaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLMU HA TeHO(POH]
MIOTYJISALUY; TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpeie OOHWTaHus,
YyepeloBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK IIPOKapMOT M JYKapHOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PAa3BUTHSI W
Pa3MHOXKEHHUS, UHIWBUIYAJbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOIO 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB M INpEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aUMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAaHWS;, ENWHCTBA YEIOBEYECKHX pac;
HEe0OXO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpazus
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHUPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; WHTEPIPETHPOBATH ITHUYECKUE AaCIEKTHl COBPEMEHHBIX
WCCIIe/IOBaHW B~ OWOJOTHHM,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemenHass OHMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue HaykKu U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouonorueil. 3HaueHue OWONIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XKUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzanus, Meraadanmui3. IloHaTHe o0 3aBUCHMOM ©W  HE3aBHCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumnore3a. Ilonstue BbeIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pE3yJbTaTOB.
[IpnunHBl HCKaXKeHUs pe3yJbTaTOB HKCIIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANIbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOPHUH.
MeToapl MOJIEKYJIIPHOUM M KJICTOUYHON OMOJIOTUN: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTHPOBAHUE, KYIHTHUBUPOBAHHUE KIECTOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

e€ poJb KaK pacTBOPHUTENS, pearcHTa, y4yacTHE€ B CTPYKTypPHUPOBAHMH KIIETKH,




TEIUIOpETyIsalni. MuHepanbHbIe BENIECTBA KIETKH, WX OHMOJOTHYEcKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OENKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. JleHarypaius.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrJIeBOJIOB.
buonorudeckue GyHKIIMU YTIIEBOIOB.

Jlummapel. T'unpodunbHo-rHapodoOHEIe cBolcTBa. Kiaccupukanus JIMOUIOB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonorundeckue (HyHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpPaH — TeKY4YeCTh, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [Ipuniun xommnementapuoctu. Ilpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ouonorudeckue ¢pynkunuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
kietke. CexkBennposanue /JHK.

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI
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Tunsl  KiIEeTOK: dykapuoTHYecKas M nIpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kieTku. Kierounas cteHka OakTepuil u apxei.
OcoOeHHOCTH CTpOeHUusi TreTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SyKapHOTHUECKOM KieTku. Ilmasmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iia3MaTuiyeckoil MeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
obOnery€énnass nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (aronuto3. Dk3ounto3. Kietounas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutomnazma. Ilutozons. Ilutockener. JIBukeHwe uuToriasmMel. OpraHoubl
KIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (YHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIEeTKH. CTpOeHHe TpaHyJIIpHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [manmkuit
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(arpaHyJspHBIA) SHAOIUIA3MATHYECKUN peTukyiayM. CekpeTopHas (GyHKUUS
annaparta ['onpmku. TpaHcmopT BellecTB B KIE€TKE. Bakyonum pacTUTENbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenne n (pyHKIMM MUTOXOHIpPUN M TuacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTBI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHue M (QYHKUMM HeMEeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduinamMeHTs.. MpleyHble  KIETKU.
Mukpotpyoouku. Knerounsrii nentp. CTpoeHHE U ABWKCHHE KITYTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOMIa3Mbl. LIeHTprob.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢byskuuu. SnepHbiii OenkoBBI MaTpuKc. IIpocTpaHCTBEHHOE pPACHONOKEHHE
XpoMocoM B MHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepOoTpOdHBIN. YuacTue KuCIopoaa B OOMEHHBIX
mporeccax. OJHepreruyeckoe ooOecrieueHue KiIeTKH: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluil KJIETOYHOTO
Metabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHM3M JICHUCTBUS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHUYECKHX KaTanu3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHWYEeCKUX BemecTB B kierke. Potocunre3. Ponb
XJIoporiactoB B mporecce (orocunTe3a. CpetoBas u TemMHOBas (asbl.
[IponyxTuBHOCTH (QoTOCHHTE3a. BiMsHHMe pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Buner Opokenus. [IpomykTel OposkeHUsS H UX
UCIIONIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoian3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BIL.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JbIXxaHHE. Ponp MUTOXOHIpUN B
mporeccax OHMOJIOTrMYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro myTu oOMeHa
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BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymnsius akTHUBHOCTU I'€HOB y
npokapuot. ['mnoreza onepona (®. XKako6, K. Mano). Perynsamus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — HekierouHbsle (OpPMBI JKM3HH M OONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oseBanus uenoBeka, KUBOTHBIX, pactenuid. CIINJ], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B HMHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenoMepa3a. XPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jenenue xietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsuus MmutoTndeckoro nukia kieTku. [lporpammupyemas kietoynasi rudesns
— amnomnTo3.

CDYHKHI/IOHaHBHaH TCHOMHKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCKas CHCTEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYash BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa
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1 IIOJIOBOTIO Iporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
[IpenzaponpiueBoe pazButue. l'amerorene3 y XuUBOTHBIX. lIoyioBBIE 3Kene3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KieToK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OIIOJOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOrene3). Craauum sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Ipo0JieHUsT MJIEKOIMTAIOMIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBalOIIerocs 3apoibllia (3MOpUOHANbHAs WHAYKLHKSA). 3akiajka IJIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJIbTaT HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
BnusHue Ha SMOpHOHaNBHOE pa3BUTHE pa3IMUHBIX (DAKTOPOB OKpYIKaroIleH
cpenpbl.

Poct u pa3zsButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOjOrMyeckoe 3HAUEHUE NPSAMOrO M HENPSAMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocra XUBOTHbIX. DakTOpsl perymsiuuu
pocTta JKMBOTHBIX M denoBeka. CTaiuM NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esloBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmMHoxeHne u paszButue pacteHuid. I'amerodputr u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuidl. OOpazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHbBIE
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBEI, aJlJICJIBbHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, )IOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umores3a 4MCcTOTH raMerT.

AHanuzupytouiee ckpenuBaHue. IIpomMexyTOuHBIM XapakTep HacleqOBaHMUS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpugHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCI(I/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEeA0BAHUE TI'€HOB, HAPYILICHUE CLEIUICHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHune mNpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieau3M. B3auMoOJencTBUE HEAJIEIbHBIX T€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4
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BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. MI3MeHYnBOCTb
npyu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE NPU3HAKU. BUAbl MW3MEHUMBOCTH:
HEHACJICACTBEHHAs U HACIIECTBEHHAS.

MomndukaonHas ~ W3MEHYMBOCTh.  Pomb  cpemsl B (popMHpOBaHUH
Moax(UKaMOHHOM n3MeHunBocT. HopMa peakuuu npusHaka. BapuanmoHHslit psg
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOIM(UKAIIMOHHON
M3MEHYHUBOCTH.

I'enorunuyeckas n3meHunBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHUMBOCTU. BHibl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAllIOHHASL.

KomOunatuBHas u3MeH4YMBOCTb. Mel03 U TMOJNOBOM mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/1aHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyTanuoHHas U3MEHYMBOCTb. BUIbI MyTalluil: T€HHBIC, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBaHHBIE MYyTalMU. SEpHbIE M LUTOIUIA3MAaTHYECKHE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTalH. [ [pHurHBI BOSHUKHOBEHUS MYy TaLMH.
MyrtareHpl M HMX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAal[MOHHOIO
Iporecca. 3aKoH TOMOJIOTHUYECKUX PsJIOB B HacileACcTBeHHON n3meHunsoct (H.U.

BaBI/IJ'IOB). BHCHI{CpHa}I N3MCHYHMBOCTHh U HACJICACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeka. MeToabl  HM3Yy4YEHUsT TEHETUKU  YEJOBEKAa: TIE€HEaJOTMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIHUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IMOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamm3a.  HacnencrBeHHble — 3a00jeBaHUs ~ YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HAaCJICICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius U ceNeKius. 3apoxkIeHre CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJBTYPHBIX PAaCTECHHH.
Ponb cenexkiyu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH TOMOJIOTUYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
WHJIUBUyaTIbHBIN. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpoU3BOUTENIeH MO MOTOMCTBY. OTOOp O TE€HOTHUIy C MOMOUIBIO OICHKHU
(eHoTHIAa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ ToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJICKITMOHHOM paboThl. PajnannoHHbIN 1
XUMHYECKU MyTareHe3 Kak MCTOYHHK MYyTaluil y KyJIbTYpHBIX (opm
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PENAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne nomumuounoB. BHyTpuBHaoBas rulOpuauzaiys. bimskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoJcTBeHHOE CKpelMBaHWe, WM ayTOPUIUHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKIIMU PACTEHUH U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJyuyeHHE  KUCIOMOJIOYHBIX  NPOAYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pekoMOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIEKTUBBI
XpOMOCOMHOW M TEHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CHUCTEMATHUYECKUE TPYIIIHI OPTaHU3MOB.

OCoOOEHHOCTH CTPOCHHUS W KH3HEACATECIHLHOCTH OJHOKIECTOYHBIX OpPraHHU3MOB.
bakTepuu, apxeu, 0JHOKIETOUHBIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, APYTHE
npoTUcThl. KoOHMaIbHBIE OpraHu3Mbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouHOE, KTYTUKOBOE, PECHUYHOE. 3aliTa Y OJHOKJIETOUYHBIX OpPraHU3MOB.

PaznpaxuMocTh y OJHOKIIETOYHBIX OPraHu3MOB. TaKCUChI
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4.3
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MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIHN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llormomeHune BOABI, YIVIEKHUCIONO ra3a W MUHEPAIBHBIX BEILECTB
pacrenusmu. Jlpixanue pacreHuil. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKU.
TpancnoptHele cucTeMbl pacTeHMil. Bbinenenue y pacreHumid. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrtBa MacCUBHONM M XMMHUYECKOMN
3auThl. OUTOHIMIBL.

Pa3npaxxuMocTh M perynsuus y opraHuzMoB. Pa3npakxuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
JKABOTHBIX TKaHEW: JIUTENHANIbHASA, COCAMHMUTENIbHAS, MBIIICYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacloNOKEHUsT TKaHeld B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

Oprasbl U CUCTEMBI OPTraHOB UBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpPIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHUH ckeneT. CTpOCHHE W THUIIBI COCTUHECHHS
KOCTEH.

JIBM>keHHEe MHOTOKJICTOYHBIX JKHUBOTHEIX. IluTanme kuBOTHBIX. IluTanme
MMO3BOHOYHBIX )XKHUBOTHBIX. [[pixaHue xkuBOTHBIX. KoxkHOE npixanue. XKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpIXxaHrue MO3BOHOYHBIX >KMBOTHBIX. JBOJIOLHMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelbHAs CHCTEMa delloBeKa. MexaHu3M
BEHTWJIAIIMK JIETKUX Yy TTHIl W MIJICKONMUTAIONMX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHCHOpPT BeUIECTB y XUBOTHBIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. JBOJIONUOHHBIE  YCIOXXHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbIjeneHue y opraHu3moB. Beigenenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyosu. Opransl BeiaeneHus. CBs3b MOJIOCTH TEa
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMamMu. BpinelieHHME y NO3BOHOYHBIX
JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI M UX

IIPOU3BOJHEIC.
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PaznpaxkxuMoCTh U perymsiust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIETOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u peduieKTOpHasi peryJisilius Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ oTJesnsl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3(GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbE

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyclioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedekc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKChI

5.2
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3ammTa opranu3ma oT OosiesHed. MimmyHHas cuctema venoBeka. Kietounsiii u
TYMOpaJbHBIA HUMMYHHMTET. Bpoxa€HHBIN, NpHOOpEeTEHHBIN crennpuyecKuit
umMmyHuTeTr. Teopus  KJIOHaJIbHO-celeKTUBHOro uMMyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsuus

54

Jpixanue venoBeka. Juddysus razoB yepe3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4eioBeka. JlpIxaTenapHass TMOBEPXHOCTh. Perymsamusi  JIpIXaHus.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMaAa YCJIOBCKA. OTJIGJIBI MUIICBAPUTECIBHOI'O0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKJICTOUYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkuuonupoBanue HeppoHa. OunbTpanus, cekpenus U 00paTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleNeHUss. OOpa3oBaHre MOYH Y YelIOBEKa

5.7

,HBI/I)KCHI/IC YelloBeKa: MplmieyHas cucrema. CKeleTHBIE MBIl U HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. IIpeanochuiku  BO3HUKHOBEHMS

napBuHM3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JiBuokyue cuiiel 3Boonuu BUaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrHs. 3HAaYCHHE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHON KapTHUHBI MUPA

6.2

[Tonmynsuus Kak ayeMeHTapHas eauHuua 5BoytolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOoOOpa3usi U CTPYKTyphl Homyssiuuil. M3menenue
reHooHAa MOMYJISIMU KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsanusx. OQdext
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpagudeckas
(mpocTpaHcTBeHHas ), brnogoruyeckast (penpoyKTUBHas).

EctectBennbiii  orOOop — HampaBinsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIMUW, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIUI
(nm3pynTuBHbIN). [TonoBoit oT6Op.

[IpucnocoOneHHOCT, ~ OPraHM3MOB  Kak  pe3yJbTaT  MHMKPOAIBOJIIOLIHU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3oBaHue Kak —pe3ynbTar
MUKposBotoru. M3omsamus — kiroueBoil ¢akrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJIUIIIIOUIU3AIIHS,
rubpuanzaiys). JJIMTeIbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl (OPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKPOIBOIIONMS W KODBOJIOMHS TApPa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0PHObI

C HeH
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Metoabl M3y4eHUs: MakpodIBOJOIMH. [lalleoOHTONOTHYECKNE METOIBl M3YUYCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpadudeckue Metobl u3yueHus sBotoiu. CpaBHeHUE (IOPHI U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuku u
PETIMKTBI.

OMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIIOTUUECKHE METOJbl H3yUYCHHS
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SBOJIOLMU. ['€@HEeTHYEeCKHEe MEXaHU3Mbl SBOJIIOIMM OHTOTE€HE3a W TMOSBJICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPraHbl.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTH4YeCKWe  METOJIbl  W3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUMU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumnore3bl MNpPOUCXOXKIEHHMsS JKU3HM Ha 3emiie. AOuoreHes H
naHcnepMus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALlIOHU3M).
I'mnores3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMS. XUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYeCKUX
BemiectB u3 Heopranmueckux. Omeir C. Mumepa u I'. KOpu. OOGpaszoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnast runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonaeitHa, reHetuueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ uzyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonOryUecKkas 1mKasua: 0HbI, Ipbl, HEPUOBL, JTTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBOJIONUA MeTabonu3Ma. BO3HMKHOBEHHWE TEPBBIX JIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MEepPBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[Tpoucxoxaenune 3yKapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IlpouncxokieHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX T'pYyTIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacrenuii. Bbixox pacrenuii Ha cyumry. IlosiBneHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS ITO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHNE MIICKOMHUTAOININX U
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ntun. [lpuammn xmrodeBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeul, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuyunbl u
CJIEJICTBUSI MacCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Metonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayUYHbIE TEOPUH.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsiMOX0oXxkaeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JIBmkyme cuibl ((akTopbl) aHTpONOreHe3a: OMOJIOrMYEcKHEe, COLMaIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM aHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NIPEAKH JIIOJIEH.
UYenoBek  yMenbll, IEpBble  H3TOTOBICHUA OpyAudl  Tpyaa. UYenosek
MPSMOXOJSAIIMNA U TEpPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemorek
reiiienb0eprckuii — oOIUi NpeJoK HEeaHIepPTaTbCKOro YelloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THIA, JEHUCOBCKHI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpeneiaamMu AQpukH.

DOBOMIOIUS COBPEMEHHOI'O uesioBeka. EcTecTBeHHBII OTOOp B MOMYJSALHUAX
yenoBeka. MyTanMoHHbI mporiecc W noiaumopdusm. [lomynsinoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3pQGEKT OCHOBATENA» B MOMYJISAIMIX COBPEMEHHOTO
YelioBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M ImyTu pacceneHHs 4elnoBeKa I10 IUIAHETE.
EmuacTBO  yenmoBedeckux  pac. HaydHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBHUSAM OKpPYXKAIOLIEH Cpensbl.
Bnusinue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUHU. MOHUTOPHUHT

OKPY’KaIOIIIECH CpeIbl: TOKAIbHBIN, pErHOHAILHBIN U TJI00aIbHBIN

Dkojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux nedctBus. Knmaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrW4yeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonoruyeckuit gaxrtop. [eiicTBue pasHbIx
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHMil M >KUBOTHBIX IO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoanusm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

Bnaxxnocte kak okojoruuyeckuit ¢dakrop. [IpucrmocobneHust pacTteHHil K
Mo/i/Iep>kaHuio BogHOro Oananca. Krnaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YyIIHAs, IOYBEHHas,
rnyOuMHHas — MOJNOYBEHHAs, BHYTpPUOpraHW3MeHHas. (DU3MKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIM
KU3HU.

XKuznennoie popmbl opranusmos. [loHsTHe o xu3HeHHON Qopme. Ku3HEeHHbIE
(GopMBI pacTeHMIA: JepeBbs, KyCTapHUKU, KyCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckne daxTopbl. Buapl OMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3auMOJCHCTBUS  (Tomuyeckue, (Qopuyeckue, Qabpuueckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJICHCTBUN Ui CYLIECTBOBAHUS OPraHU3MOB B Cpele

obutanus. [IpUHINI KOHKYPEHTHOTO UCKIIIOUCHHS
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DKOJOTHYECKHE XapaKTepUCTUKH momyisaiuu. [lomymsiuus kak Ouonormueckas

cucrema. Poiib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepOB U OCOOECHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOIYJISIIHIA.
OcHOBHbBIE TMOKa3aTeJM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLU.

Okojorudeckas CTpykTypa mnonyisuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMuKa nomyJsiiuUA U €€ peryiisalus. bUOTMYEeCKuH MOTeHUMan IOITYJISLUN.
MognenupoBanue IOUHAMMKU — nomyssnuu. KpuBele pocTa  4YHCICHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisius 4YMCIEHHOCTH HOIYJISLMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKoymoryueckoil Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatumHcona. Pa3zmepbl 3KonOruueckoin
Humy. [ToTeHnmanbHas U peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeainbl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTerMd.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u MexIy
opraHu3mMamMu B OuoIleHO3e. DJKOocHCTeMa Kak oOTkpbiTas cucrema (A.J[x.
Tencnu). @yHKUMOHANbHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHU. Tpodudeckue LEmu U CETH.
Abuotnyeckue 61moku sKocucTteM. [TouBbl M MBI B 3KocHcTeMax. Kpyrosopot
BCIICCTB U MOTOK SHCPIUH B OKOCUCTEME.

OcHoBHbIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykuusa. DKOJIOTHYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCHM M HWX IPUYMHBL. AHTPONOI€HHbIE BO3JCHCTBHS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue 1 moiHoTa KpyroBoporta
BEILIECTB — OCHOBA YCTOIHUMBOCTH COOOIIIECTB.

[Ipupoanpie 3KOCHUCTEMBL. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U IPUPOJHBIMH 3KOCHCTEMAMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpONU3aIMs TOPOACKON (payHbL. bruonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHM3MOB B 3KOCHCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHYJISII_II/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBLIX U

AHTPOINOT€HHBIX BO3CUCTBUI
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buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBania XH3Hb. YueHue B.M. Bepuaackoro o Owuocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  3KocucTeMbl.  Jl[nHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHME MHMKIBI (YrJiepoaa, a3o0Ta).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHAPA,
XBOWHBIC Jieca, CMCIIAHHBbIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECYpCHOTrO MOTEHIMAIa U

6uochepHbIx QyHKIUN

DKOJIOTHYECKHe KPU3UCHl U MX MpHUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJIHOM CpeJibl.
Oxpana BoaHBIX pecypcoB. Paspymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne KuMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIE MPUHIUIBI OXPAHBI TPHUPOJIHI.
Kpacubie xaurun. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Borannueckue casbl 1 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO PAa3BUTHsS YEJIOBEUECTBA M IPHUPOJIBI.
PanmionansHOe  MpUPONOMONIB30BAaHUE M COXPAaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin
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www.bio.nature.ru - Hay4yHble HOBOCTH OHOJIOTHUU
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