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HHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamma y4eOHoro mpeaMera «buosorusi» co3nana Ha mnopraie «EnmHoe
cojep:xkanue oomero oopasosanus» (1D 1887878)

[IporpamMma mo y4yeOHomy mnpenmety «buonorus» (nanee - OMOJOTHSI) HA YPOBHE CpPEIHETO
obmiero oOpasoBanus pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3 «O6
obpazoBannu B Poccuiickoii ®Penepanuny, ®I'OC COO, Konmenmuu mnpenogaBaHus ydeOHOTO
npenMera «bHoNorus» 1 OCHOBHBIX MOJIOKEHUH (enepalibHOl paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorusy yrayonénHoro ypoBHs usydeHust (10—11 kmaccel) siBisercs
OJIHUM U3 KOMIIOHEHTOB mpeaMeTHoi obnactu «EcTecTBeHHO-Hay4yHble MpeaMeTsl». CoriacHo
nonioxkeaussMm ®I'OC COO npoduiibHbIE yueOHBIE MPEIMEThI, H3y4yaeMble Ha YIIIyOJEHHOM YpOBHE,
SBISIFOTCS  criocoOoM  nuddepeHnmanun oOydeHHsT Ha ypOBHE CpPEIHEro oO0IIero oOpa3oBaHUS M
MpPHU3BaHbl O0ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHHUM OOINHUM, CPEIHUM
npoeccnoHaNbHBIM U BBICHIMM 00pa3oBaHueM. B To ke BpeMs KaKIIbli U3 ATUX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPUEHTHUPOBAH Ha MNPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX, BOCIUTATEIBHBIX M
Pa3BHUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ TPO(GOpUEHTAIEH 00yJaIOIINXCS U CTUMYJIMPOBAHUEM HHTEpeca K
KOHKPETHOW 00JacTH HAy4YyHOTO 3HAHUA, CBS3aHHOTO C OHOJOTUEW, MEIUIMHOW, SKOJOTHUEH,
TICUXOJIOTHEH, CTIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMy npeamery «buonorus» naér mpeiactaBieHME O LEIM M 3ajadax
u3ydyeHuss ydeOHoro mpenmera «buonorus» Ha yriiyOJI€HHOM YpOBHE, OIpeleisieT 00s3aTenbHOoe
(MHBapMaHTHOE) MPEIMETHOE COJCpPKAHUE, €ro CTPYKTYpUPOBaHHE MO pas3ieinaM M TeMaM,
pacmpezieieHue Mo Kiaccam, peKOMEHAYeT MOCIeAOBaTeIbHOCTh M3y4YeHHs y4yeOHOro marepuana ¢
y4ETOM MEXKMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€U, JIOTMKKM Y4eOHOro Ipoliecca, BO3PACTHBIX
ocobeHHOCTel oOydaromuxcs. B mporpamme mo 61MoI0ruu pearn3oBaH MPUHIUI TPEEMCTBEHHOCTH C
M3YYCHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO 00IIETro 00pa3oBaHus, OJarogaps 4eMy mpocMaTpruBaeTCs
HAMpaBIIEHHOCTh HA TMOCIEAYyIoIlee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
(hopMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHHSI, SKOJIOTHUSCKOTO MBIIUICHHUS, TIPEICTABICHUN
0 3JI0pOBOM 00pa3e *KH3HU, Ha BOCIHUTaHHE OEPEKHOT0 OTHOIIICHUS K OKPYKaroIlel IpUpOoIHOM cpeie.
B mporpamme mo OumosioruM Takke MOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B
peamuzanuu  TpeboBannit ®I'OC COO K mnjIaHUpyeMbIM JIMYHOCTHBIM, MeETaNpeIMEeTHBIM U
MPEAMETHBIM pe3yJbTaTaM 0O0y4deHUs: U B (JOPMHUPOBAHUU OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEIBHON
JEeSATeNIbHOCTH OOYYaIOIIUXCS TI0 OCBOGHHUIO COJEP)KaHHs OMOJIOTHYECKOro 0Opa3oBaHUS Ha YpPOBHE
cpenHero o0Iero oopa3oBaHus.

YueOubiii mpenmer «buonorus» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aBeplIacT
Ouosoruueckoe 00pa3oBaHME B IIKOJE M OPUEHTHUPOBAH HA pacIIMpPEHHE U YriyOJeHHe 3HaHUN
00y4aroIuXcsi 0 KUBOW MPUPOE, OCHOBAX MOJEKYJISIPHON M KJIETOYHON OMONOTHH, SMOPUOIIOTUH U
OMOJIOTUM PA3BUTHS, TCHETUKH, CEJICKITUU, OMOTEXHOJIOTHH, SBOJTIOIMOHHOTO YUYEHHUS U SKOJIOTHH.

N3ydyenne ydeOHOro mpeamera «buonorus» Ha YriIyOleHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYaOIIUXCS K MOCIEIYIOIIEMY MOJyYeHHI0 OMOJIOrMYecKoro o0pa3oBaHus B By3ax U
OpraHmM3alusax cpenHero mpodeccuoHambHoro obpa3zoBanusi. OCHOBY €ro COAEpKAHMSI COCTABIISET
cucteMa OUOJOTHYECKUX 3HAHUMU, MOJYYEHHBIX MPH HU3YYEHUU OOYUYaAIOIMIUMHUCS COOTBETCTBYIOIIUX
CUCTEeMaTUYECKUX Pa3AesioB OMOJOTHU HA YpOBHE OCHOBHOTO o01ero obpasoBanus, B 10—11 kmaccax
9TH 3HAHMS TOJYJalOT pa3BUTHE. Tak, paCIIMPeHBI U YrayOaeHbl OMOJIOTUYECKUE 3HAHUS O PACTCHUSX,
KUBOTHBIX, Tpubax, OaKTepusx, OpPraHW3Me 4YeloBeKa, OOIUX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOTHUTEIFHO BKJIFOUYEHBI OMOJIOTMUECKHE CBEJCHHUS TMPHUKIATHOTO W TOMCKOBOTO XapakTepa,
KOTOpbIE MOXHO MCIOJB30BaTh KaK OPHUEHTUPBI AJIs MOCIEAYIoNIero Beibopa npodeccun. Bozmoxnaa
TaK)Ke WHTErpanusi OWOJOTUYECKUX 3HAHWUH C COOTBETCTBYIOIIUMH 3HAHUSMHU, TOTYyYECHHBIMHU
00y4aroIUMUCS MPU U3YYeHUU (HUZUKHU, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa nporpaMmMsl o yaueOHOMY mpenMeTy «bruosiorus» oTpakaeT CHCTEMHO-YPOBHEBBIM U
OBOJIIOIIMOHHBIA TMOAXOAbI K u3ydeHuto Ouonoruu. CorimacHO UM, HW3YYarOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEepPHBbIE ISl JKUBBIX CHCTEM pA3HOTO YPOBHS OpTaHMU3aIldd, SBOJIOIHH



OpPraHUYeCcKOro MHpa Ha 3emie, COXpaHEHHUs OHOJIOrHYecKoro pasHooOpaszus muaHetsl. Tak, B 10
KJIacCe M3Yy4alOTCS OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OMOJIOruM, 3MOPHOJIOTUUM M OHOJIOTUU
pa3BUTH, TEHETUKU M CEJCKIMH, OMOTEXHOJIOTUM M CHHTETUYECKON OMOJIOTHH, aKTyalIn3UPYIOTCS
3HaHHUA OO0y4YaromMXcs Mo OOTaHMKE, 300JI0TMM, aHATOMUH, ¢usznonoruu yenoBeka. B 11 kmacce
M3Y4YaIOTCs SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 3KOJIOTUHU U yueHHe 0 Ouochepe.

YueOuslii npeamet «buonorusy npu3BaH 00eceynTh OCBOCHHE 00YUaIOIUMUCS OMOTIOTHYECKUX
TEOpUN W 3aKOHOB, MJIeH, NMPUHLMIIOB U IPABUJ, JIEKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-
HAayYHOM KapTHHBI MHpA, 3HAHUH O CTPOCHUH, MHOTOOOpa3HMH U OCOOEHHOCTAX KIJIETKH, OPraHU3Ma,
MOMYJISIINK, OUOIEHO3a, SKOCHCTEMBI, O BBIJAIONIMXCA HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIICIOBAaHMSIX B OHMOJIOTWH, TPHUKIATHBIX AaCHeKTax OWOJOrWYecKux 3HaHWid. s pasButus u
MoJAJepKaHusl HMHTepeca oOyJarommxcs K OHOJOTMU HapsAay CO 3HAUYUTENbHBIM O00BEMOM
TEOPETUYECKOTO MaTepuaia B COJACPKAHUU IMPOTPAMMBI 110 OHOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
WCTOpUEH CTAHOBJICHUS M PA3BUTHUS TOW WIM MHOW o0nacTh OMONOTHH, BKJIAAOM OTEYECTBEHHBIX U
3apyOEKHBIX YUEHBIX B pEIICHHE BAKHEUIINX OMOIIOTHYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Henp uzyuenus yuyebHoro mpenmera «buosnorusi» Ha yriayOnEHHOM YpOBHE — OBIIAJICHUE
00y4aromUMUCs 3HAHUSIMUA O CTPYKTYPHO-(DYHKIMOHAJIBHON OpraHU3allH >KUBBIX CHCTEM PAa3HOTO
paHra u npuoOpeTeHNEe YMEHUI UCTIOIh30BaTh 3TH 3HaHUA B (POPMUPOBAHUU HHTEPECA K ONPEIeIEHHOMN
obmacti TpoeCCHOHATBHON NIeSTENFHOCTH, CBSI3aHHOW C OMOJIOTHEH, WM K BBIOOpY y4deOHOTro
3aBelIeHus JJIs MIPOJOJIKEHHSI OMOIOTUYECKOTO0 00pa30BaHusl.

Joctuxenue 1enu u3ydyeHus ydyeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreunBaeTcs peleHrueM CIeAYyOInX 3a1ayu:

OCBOCHHE OOYYAIOIIUMHUCS CHCTEMbI OHMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUAX, KOHLEIIHUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TpaBHIAX, COCTaBISIONIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTHHY MHUpa; O CTPOCHHH, MHOTOOOpPa3HH M OCOOCHHOCTSAX
OMOJOTMYECKHX CHCTeM (KJIeTKa, OpraHu3M, TMONyasuusi, BUA, OuoreomeHos, oOuochepa); o
BBIIAIOILMXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUY;

O3HAKOMJIEHHE OOy4aroluxcs ¢ METOJAaMH IMO3HAHUS JKUBOW MPUPOJBI: UCCIIEIOBATEIbCKUMU
MeToJaMHi OMOJOTUYECKUX HAYK (MOJICKYJSIPHOW M KJIETOYHOW OMOJIOTHU, SMOPHUOJIOTHH B OUOJIOTHUH
pa3BUTHSA, TEHETHUKU M CENeKIHH, OMOTEXHOJIIOTUM M CHUHTETHYECKOH OHOJOTHH, MaJeOHTOJIOTHH,
9KOJIOTMH); METOJIaMU CaMOCTOSITEIbHOTO MPOBEIEHUSI OMOJIOTHYECKHUX UCCIIeI0OBaHM B 1abopaTtopun
U B Ipupojie (HaboJeHrne, U3MEepeHne, 3KCIIEPUMEHT, MOJICIIMPOBAaHUE);

OBJIaJIcHHEe OOYy4YaloIMMUCA YMEHHUSIMU: CaMOCTOSITEIbHO HAaXOAWTh, AaHAJIU3UpPOBaThb U
UCMOJb30BaTh OHOJOTMYECKYI0 HH(POPMALMIO; TOJIb30BAaThCS OMOJIOIMYECKONW TEPMHMHOJIOTHEH U
CHUMBOJIMKOHN; yCTaHaBIMBAaTh CBS3b MEXIY Pa3BUTHEM OHOJIOTMH U COLUAIbHO-DKOHOMHUYECKUMH U
HKOJIOTUYECKUMHU TpoOJIeMaMi 4eIOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH JEATEIBHOCTH I10
OTHOIIECHHIO K OKpY’Karolleil MpUpOAHON cpejie, COOCTBEHHOMY 370POBbIO U 3710POBbIO OKPYKAFOIINX
moziel; 000CHOBBIBATh U COOJIIOJIATh MEphl NMPO(UIAKTHUKY MH(EKIMOHHBIX 3a00JIeBaHUM, MpaBuiIa
MOBEJEHUsT B TIPUPOJE W oObOecredeHus: Oe30MacHOCTH COOCTBEHHOW JKM3HEACSATEIHLHOCTH B
Ype3BBIYANHBIX CUTYalMsIX IPUPOJHOTO M TEXHOI€HHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHbBIE
Hay4yHbI€ OTKPBITUS B 001acT OMOJIOTUH;

pa3BuTHE Yy OOYyYalOIIMXCsl HMHTEUICKTYalbHbIX W TBOPYECKHUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIAIOIIMMHUCA OTKPBITUSMH M COBPEMEHHBIMH HCCIEIOBaHUSIMU B OMOJOTHH,
pelmaeMbpIMH €10 TIpoOJeMaMu, METOJOJOrHed OMOJIOTHYECKOr0 MCCIIEOBAaHUs, IPOBEIACHUS
SKCIIEPUMEHTAJbHBIX  HCCIENOBAaHUM,  pelleHus  OMOJOTMYecKMX  33Jady,  MOJENUPOBAHUSA
OMO0JIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIUTaHHE y OOY4YalOIIMXCS IEHHOCTHOIO OTHOIIEHHS K XHBOW MpHUpoOJEe B IEJIOM U K
OTJENbHBIM €€ 00BEKTaM U SBJICHUAM; (POPMUPOBAHHUE HKOJOTHUECKOM, TeHETHUECKOW IPaMOTHOCTH,
o0uieil KyIbTypbl OBEIEHUS B IPUPO/IE; MHTETPAIIMN €CTECTBEHHO-HAYUHbIX 3HAHUH;

npuodpereHue OO0y4arOIIMMHUCS KOMIIETEHTHOCTH B pallMOHAIBHOM IPHPOJIONOJIE30BAaHUH
(cobmroenre TpaBUiI TIOBEICHHS B TIPUPOJIE, OXPaHbl BHJIOB, YKOCHUCTEM, OHoOc]epbl), COXpaHCHUN
COOCTBEHHOTO 3/I0pOBbSI M 3/0POBbS OKpPYXKAIOMIMX JtoJeil (coOmroneHust Mep NpOPHUIAKTUKU
3a0oneBaHui, oOecneueHne O€30MacHOCTH JKU3HENEATENbHOCTH B UYPE3BBIYAWHBIX CHUTYaLMSIX



MIPUPOJHOTO U TEXHOT'€HHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHMsI OMOJIOTHYECKUX 3HAHUHM U yMEHUH
B IIOBCEHEBHOH KHM3HU,

CO3JlaHME  YyCJIOBUH  JUIsI  OCO3HAHHOTO  BBHIOOpPa  OOYyYalOIIMMHCS  WHAMBHUIYAIbHOM
o0pa3oBaTeNpHOM  TPAaeKTOpPHM,  CIOCOOCTBYIOIIEH — mocieayiouieMy — npogecCHOHaIbLHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUHU C WHAMBHyaTbHBIMA HHTEPECAMHU M MOTPEOHOCTSAMU PETHOHA.

OO1iee yKucno 4acoB, OTBEJCHHBIX HA M3y4yeHUE OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE CPEIHEro
obmiero oopazoBanus, cocrapiseT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hepeno), B 11 kmacce —
102 gaca (3 gaca B HeZEIIO).

Ot60p OpraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHsS OMOJOTHH OCYIIECTBISETCS C
yu€ToM crneuu(puKd ero COJACpX aHWA W HAIMPaBICHHOCTH Ha MPOJODKEHHE OHOIOTHYECKOro
o0pa3oBaHMs B OPraHU3alUAX CPEIHEro MPOPECCHOHATBHOIO U BBICIIETO 00pa30BaHHUS.

OOs3aTenbHBIM  YCIIOBHEM MpH OOyYeHHH OHOJOTMHM Ha YrIyOJIEHHOM YpPOBHE SIBISETCA
MpoBeJIcHHE Ja0OPAaTOPHBIX U MpaKkTUYecKux paboT. Takxke ydactue oOy4arolMXCs B BBINOJHEHUU
MPOEKTHBIX M Yy4eOHO-HCCIIE0BATENBCKUX paboT, TeMaTHKa KOTOPBIX OIPEENIETCS yJUTeNeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.

[Ipu peanuzanuu AaHHOTO Y4eOHOrO Kypca IESATENbHOCTh Y4YUTeNs ¢ YyderoM paboueit
MpOrpaMMbl BOCITUTAHUS BKIIFOYAET B CEOs:

B 10-11 xmaccax: ¢dopMupoBaHue y oOydarOIIUXCS POCCHUMCKUX TPaIUIIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX M COLMOKYJIBTYPHBIX IIEHHOCTEH, POCCHIICKOTO MCTOPUYECKOTO0 CO3HAHMS HA OCHOBE
HUCTOPUYECKOTO0 MPOCBEHICHMs; IMOAOOP COOTBETCTBYIOLIETO COACPXKAHUS YPOKOB, 3aJaHUii,
BCIIOMOTATEIIbHBIX MAaTEPHUAJIOB, TPOOJIEMHBIX CUTYAIIUH JJIsi 00CYKICHUIA;

MpUBJICYCHHE BHUMAHMS OOYYAarOIIMXCS K ILIEHHOCTHOMY acCleKTy H3y4aeMbIX Ha ypokax
MPEAMETOB, SIBJICHUW U COOBITHM, MHUIIMUPOBAHUE OOCYKICHHH, BHICKAa3bIBAHUI CBOEr0 MHEHWUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIUIIAM;

MPUMECHCHUE HHTEPAKTUBHBIX (DOpM ydeOHOI pabOThl — MHTEIUICKTYAIbHBIX, CTUMYIUPYIONTIX
MO3HABATEIbHYI0 MOTHBAIUIO, UTPOBBIX METOJIUK, TUCKYCCHUi, MAIOUIMX BO3MOXHOCTH MPUOOpECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOIO JMAJIOTra; TPYNIOBOM pabOThI, KOTOpasi yUYUT CTPOUTH OTHOILICHUS U
JeICTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIICHUS;

noOyxaeHue oOydaromuxcsi coOdoAaTb HOPMBlI  IOBEACHMS, MpaBuia OOIIEHHS CO
CBEPCTHHUKAMH U MEJarornyecKuMu pabOTHUKAaMU, COOTBETCTBYIOIINE YKIIaay 00IIeo0pa3oBaTeabHON
OpraHu3aIy, YCTAHOBJICHUE U MOJACPKKY JOOpOKeTaTeIbHON aTMochephr;

OpraHM3aIMI0 HACTaBHUYECTBA MOTHUBUPOBAHHBIX W OSPYIUPOBAHHBIX OOYYAIOIMIUXCS Haj
HEYCIEBAIOIMUMH OJHOKJIACCHUKAMHU, B TOM YHCJIE ¢ OCOOBIMH 00pa3oBaTEIbHBIMU MOTPEOHOCTIIMH,
JAIOIIETO 00YYArOIIMMCS COIIMAIbHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3aUMHON TTOMOIIIH;

WHULUUPOBAHWE W  TOJIEPKKY  HMCCIENOBATEIbCKOW  JEATETBHOCTH  OOY4YaroIIMXCH,
[JJAHUPOBAaHUE M BBIOJIHEHUE WHAWBUAYAIbHBIX W TPYNNOBBIX IHPOEKTOB BOCIUTATEIBHON
HaIpaBJIEHHOCTH.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOM MPOTrpaMMbI OOECTIEUYUBAIOT
BO3MOKHOCTh JTAJIbHEUINIET0 YCHENIHOTO MPOPECCHOHAIBHOTO 00y4YeHus U NpodeccuoHaTbHOM
nesTenbHOCTH. [IpeaMeTHble pe3ynbTaThl OCBOCHHS OCHOBHOW 0OOpa3oBaTENbHON MPOrpaMMBbl st
y4eOHBIX MPEIMETOB Ha yriyOJEHHOM ypOBHE OPUEHTHPOBAHBI MPEUMYIIECTBEHHO Ha MOATOTOBKY K
nocneayromemMy mnpodeccuoHaIbHOMY 00pa30BaHUIO, PAa3BUTHE HMHIUBUAYATBHBIX CIIOCOOHOCTEH
oOyJaroruxcsi myrem Oosee TayOOKOro, 4eM 3TO MperycMaTpHBAETCs 0a30BBIM KYpPCOM, OCBOCHHSI
OCHOB HayK, CHCTEMAaTUYECKUX 3HAHUM M CHOCOOOB NEHCTBHUI, MPUCYIIUX JaHHOMY Y4eOHOMY
MpEeAMETY.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

10 KJIACC

ConeprkaHue NMporpaMMmbl, BBIJEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY I'OCYAAPCTBEHHOM
urorosoi arrectanuu (I'NMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OHWONOTHS — KOMIUIEKCHAsh Hayka. KpaTkas ucTtopusi pa3BUTHSI OHOJIOTHH.
buonornyeckue Hayku ¥ u3ydaemble UMM IpoOieMbl. DyHaMEeHTalbHbIE, IPUKJIAIHBIE U IOUCKOBBIE
Hay4HbIE UCCIIEJOBaHUS B OMOJIOTHH.

3nayenre OMOJOrHMH B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MUpA.
IIpodeccun, cBsa3anHble ¢ Ouonoruel. 3HaueHne OUOJIOrMH B IPAKTUYECKOH AEATeNbHOCTH YeI0BeKa:
MEIUIIMHE, CEIbCKOM XO35IIICTBE, IPOMBIILIJIEHHOCTH, OXPaHE IPUPOIBL.

JdemoHcTpauuu

[optpetsl: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Mennens, B. . Bepuanckuii, W. I1. [TaBnos, . . Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuue! u cxemsl: «CBsI3b OMOJIOTUH € APYTUMU HayKaMu», «CrcreMa OUOJIOrHUECKUX HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

XKusble cuctembl Kak npeaMeT uiydeHus Ouosioruu. CBOMCTBa JKUBBIX CHCTEM: E€IMHCTBO
XMMHUYECKOI'O COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTb U YIOPSJAOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOPraHU3alMsl, CaMOBOCIIPOU3BEJIEHHUE, Pa3JApPa)kKUMOCTh, M3MEHUMBOCTb, POCT U
pa3BUTHE.

YpOBHM OpraHu3aliK )KUBbIX CUCTEM: MOJICKYJISIPHBIH, KI€TOYHBIN, TKAHEBBIH, OPIraHU3MEHHBIH,
MOMYJISIIUOHHO-BU/IOBOM,  3KOCHCTEMHBIH  (OmoreouneHoTuueckuit), Ouochepnsiii. IIpoueccsl,
IIPOUCXOJIAIINE B )KUBBIX crcTeMaX. OCHOBHBIE MPU3HAKH >KUBOT0. JKU3Hb Kak popma CyleCTBOBAaHUS
Matepuu. Hayku, n3ydaromiye *uBble CUCTEMBI Ha PAa3HBIX YPOBHSAX OpraHU3alUU.

N3yuenne >kuBbIX cucTeM. Metoasl Ouonorndyeckoil Hayku. HaGmronenuwe, usmepenue,
SKCIIEPUMEHT, CUCTeMaTu3auus, mertaaHain3. [[oHsITHE O 3aBUCMMOM M HE3aBUCHUMOM IMEPEMEHHOM.
[InanupoBanue skcnepumenrta. IloctaHoBka M mposepka rumnore3. Hynesas rumotesa. [lonsrue
BBIOODKM U €€ nocToBepHOCTh. Pa3bpoc B Ouosornyeckux AaHHbIX. OLIEHKAa JIOCTOBEPHOCTHU
IIOJIyYEHHBIX  pe3ynbTaToB. IIpuumHBI HMCKaKEHHsT pe3ynapTaToB  dKcrnepumeHTta. llonsarne
CTaTHUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuipr n cxembl: «OCHOBHBIE NMPU3HAKK KU3HM», «buonormueckue cucreMel», «CBoicTBa
KUBOU MaTepumn», «Y pOBHU OpPraHU3aLMH )KUBOH NPUPOIbI», «CTpOEHHUE )KUBOTHOU KIETKN», «TKaHU
AKHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOT0 Opranu3May, «bruoreorieHos», «buocdepar, «MeTo bl
U3Y4EHHUs )KUBOU IPUPOIBI».

ObopynoBanue: nmabopaTopHOe OOOpYIOBaHME JJIsI TPOBEACHHS HAOIIOJECHUN, HU3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnonp3oBaHUE PA3TUYHBIX METO/IOB IPU U3YYEHUU KHUBBIX CUCTEM.

Tema 3. Bnosnorus Kierku

Krnerka — cTpykTypHO-QyHKIMOHAIbHAS €AMHULIA )KUBOTO. McTOpHs OTKpbITHS KIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilneiinen, P. Bupxos). OcHoBHBIE
ITOJIOKEHUS COBPEMEHHOM KIJIETOYHOM TEOPHH.

MeTob1 MOJIEKYIISIPHON U KIIETOYHON OMOJIOTUU: MUKPOCKOIIHS, XpoMaTorpadus, d1eKTpodopes,
METOJl MEYEHBIX aTOMOB, AU(QepeHlrnaIbHOe LEeHTPUPYTrUpOBaHUE, KYJIbTUBUPOBAHHE KIIETOK.
H3yuenue @ukcuposannvix Kiemok. INEKTPOHHAs MUKPOCKONUs. KoHgokanvHas MUKpOCKONus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabnuue! u cxembl: «CBETOBOI MUKPOCKOI, «IEKTPOHHBINM MUKPOCKOMY, «VICTOpHS pa3BUTHS
METOJI0B MUKPOCKOITUI.



OObopynoBaHue: CBETOBOH MHKpPOCKOI, MHKpOIpEnapaTsl pacCTUTEIbHBIX, JKUBOTHBIX H
OaKTepUaTbHBIX KIIETOK.

IIpakTuuyeckass padora «/3ydeHne METOJOB KJIETOYHOW Ouojoruu (Xpomarorpadus,
anekTpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U yJIbTPaMHKPO3JeMeHThl. Bona u e€ ponp kak
pacTBOpUTENIS, pPeareHTa, yd4acTUe B CTPYKTYpPUPOBAHUHU KIIETKH, TEIUIOPEryisiivMu. MuHepajabHble
BElIECTBA KJIETKH, UX Onosornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranunueckue BelecTBa KiIeTku. buonornueckue nonumepsl. benkn. AMUHOKHMCIIOTHBIN COCTaB
6enxoB. CTpyKTypbI 6€71K0BOI MOJeKybl. [lepBuyHast cTpykTypa Oenka, nenTuHas csi3b. Bropuunas,
TpeTHuHasi, YeTBepTUUHasi CTPYKTyphl. JleHarypauusa. CoiictBa OenkoB. Kmaccudukanmst OGenkos.
buonorunueckue GpyHkuuu 0enkos. [lpuonul.

VYrneBoabl. MoHocaxapuabl, AUcaxapuibl, OJMrocaxapuibsl U mnonucaxapuasl. OOmmii miuaH
CTpoeHus U (PU3NKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue yHKIMH yTI€BOIOB.

Jlumuaer. ['uapodunsHo-TUapOdOOHBIE cBOMcTBA. Knaccudukanus nmunumos. Tpuraunepuisl,
dbochomunuabl, BOCKH, cTepounbl. buonormueckue ¢yHkuu gunumaoB. OOmue CcBoiicTBa
OMOJIOrMYEeCKUX MEMOpaH — TEKy4eCcTh, CIIOCOOHOCTh K CaM0O3aMbIKaHUIO, MOJTYIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Crpoenue HyknennoBbix kucioT. Hykieotunapt. [punumn
koMmruiementapHoctu. [Ipasuno Yapradda. Ctpykrypa IHK — nBoitnas criupans. MecToHaxoxaeHHE
u ouonornueckue Gynkun JJHK. Bunsr PHK. ®yaxnun PHK B knetke.

Crpoenue Mmonekynbsl AT®. Makpospruueckue cBsizsu B Mojekyine AT®. buonormueckue
¢byakmuun  AT®. BoccTaHOBJICHHBIE  IMEPEHOCYWKH, WX (QYHKIMH B KIETKe. /[pyeue
nykaeosuompughocpamor (HT®). CexkBenupoBanue [IHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrtpykrypHas Owuojorusi: Ouoxumuyeckue U OuopU3UYECKHE HCCIENOBAaHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpHI OMOMoOJeKyn. Modenupogsanue cmpykmypuvl u yuKyuil OUOMONIEKYL U
ux xomniexcos. KomnviomepHulii Ousaiin u opeanuyeckutl cunmes OUOMONEKYI U UX HenpupoOHbLX
aHano208.

JdeMoHcTpamun

[optpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, ®. Conrep, C.
IIpy3unep.

Huarpammsl: «Pacripenenenne XMuMUYECKUX 3JIEMEHTOB B HEXKUBOW mipuponae», «Pacnpenenenue
XUMHMUYECKHX 3JIEMEHTOB B KUBOU IPUPOIEY.

Tabmuis! u cxemsl: «lleproguueckas TabnMIIa XUMHUUECKUX 3JIEMEHTOBY, «CTPOCHHE MOJIEKYJIbI
BO/bI», «BemecTBa B cocTaBe opraHu3mMoBy, «CTpoeHHe MOJEKynbl Oenka», «CTpyKTypbl OeITKOBOH
MoJieKynbl», «CTpoeHHne MOJIeKyd YIriieBoJoB», «CTpoeHHEe MOJeKyl IunuaoBy», «HykienHoBble
KHCIIOTBD, «CTpoeHre MOseKyibl ATO».

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pyJOBaHHE.

JlaGopatopHas padora «OOHapyxeHHe OelIKOB ¢ TOMOIIbI0 KAUeCTBEHHBIX PEaKLIUil».

JlabopaTtopnasi pab6ora «lccinenoBaHne HYKIEMHOBBIX KHCIOT, BBIIEJICHHBIX W3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tumbl KJIETOK: JSyKapuOTHYecKas U MpokapuoTudeckas. CTpyKTYpHO-(QYHKIMOHAIbHbIE
00pa3oBaHMS KIETKH.

Crpoenue npokapuoTHueckoi kieTku. Kierounas crenka Oaxtepuil u apxeil. OcoOeHHOCTH
CTpOeHUsI TeTepoTpPoPHON M aBTOTPOGHON MPOKAPUOTHUECKUX KIETOK. MeCTO M poJib MPOKApHUOT B
OuoIIeHO3aX.

Crpoenne u (GYHKIIMOHUPOBaHME OJyKapuoTHyecko kieTku. [lmazmatmdeckass memOpaHa
(mnazmanemma). CTpyKkTypa miazmaTuyeckoi MeMOpansl. TpaHCOPT BEIIECTB Yepes3 MIa3MaTUuIeCcKyto
MeMOpaHy: naccuBHbIN (AuQdy3us, obnery€éHnas nuddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcropT). Ilomynponumaemocts MeMOpanbl. PaGoTa HaTpuii-KanueBOro Hacoca.



OHAOIMTO3: MUHOLUUTO3, (aroumTo3. Ox3omuro3. Kierounas crenka. CTpykrypa U (QyHKIUHU
KJICTOYHOM CTEHKH pacTeHUM, TpUOOB.

Huronnazma. [urozons. Lwurockener. JIBwxkeHue muTomiasmbl. OpraHouasl — KIETKH.
OnHomeMOpaHHBIE OPTaHOWBI KIETKH: HHAomiasMmarudeckas cerb (DIIC), ammapar I'ombmkw,
JIM30COMBI, UX CTpOCHHE U (GyHKINHU. B3auMocBsA3bp 0JJHOMEMOpaHHBIX OpPraHoNI0B KieTku. CTpoeHue
TPaHyJIIPHOTO peTUuKynyMa. Mexanusm nanpaenenus oenkog ¢ IIIC. CuHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIETOUHBIX MeMOpaH. [nankuil (arpaHyssipHBIA) 3HIOIUIA3MATHUYECKUN PETUKYIYM.
CekperopHass ¢yHkums anmapara [ompmku. Moougukayus 6Genkos 6 annapame 1 oavodicu.
Copmuposka 6enxog 6 annapame I onvoocu. TpaHCIIOPT BELIECTB B KiIeTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMbl  KJIETKUA: MHUTOXOHApPUH, MJIacTUibl.  [lpoucxooicoenue
mumoxouopuii u naacmud. Cumbuoeenes (K.C. Mepeacrkosckuii, JI. Mapeynuc). Ctpoenue u GpyHKIAN
MUTOXOHJIpUI M TulacTuA. [lepBuyHbBIC, BTOPUYHBIC U CIOXKHBIE IIACTUIIBI (POTOCHHTE3IUPYIOIINX
3YKapUOT. XIIOPOILIACTBI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTECHUM.

Hemem6panubie opranou sl kiietku CtpoeHre U GyHKIIMH HEMEMOpPaHHBIX OPraHOUIOB KJIETKH.
PubGocowmel. [lpomescymounvie ¢unamenmoi. MUKpOPUIAMEHTBL. AKMUHOBblIE MUKPODUIAMEHMbL.
MpiiieuHbIe KICTKH. AKMUHOBble KOMNOHEHMbl HeMbluleyHblX KiemoK. MukpoTpyoouku. Kierounsrii
ueHTp. CTpoeHHEe U ABW)KEHUE KT'YTHMKOB M pecHHYEK. MUKpOTpyOOUKH IUTOIIa3Mbl. L{eHTpuos.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompybouxamu. MomopHnvie 6eaxu.

SAnpo. ObGonouka sipa, XpOMAaTHH, KapuoIIa3Ma, SAPBIIIKY, UX CTPOSeHHE U QYyHKINU. SIaepHbIit
0enkoBbIil MaTpuKc. [IpocTpaHcTBEHHOE PacoIoKEeHHEe XPOMOCOM B UHTEp(a3zHOM siape. DyxpomamuH
u eemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJunamuxa sadephoti 060104ku ¢ mumo3se. Aoepnuiii
mpancnopm.

Knerounsle BxitoueHus. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTUTENIbHOM,
YKUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

[Hoprpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE SYyKapUOTHUECKON KIETKN», «CTpOEHHE JKUBOTHOM KIIETKN»,
«CTpoeHHe  pacTUTEeNbHOM  KieTku», «CtpoeHue  mutToxoHApum», <«Sapo»,  «CrpoeHue
MPOKAPHUOTHYECKOMN KIIETKI.

OO6opynoBaHMe: CBETOBOW MHKPOCKON, MHUKpOIpenapaTbl pacTUTENIbHBIX, )KUBOTHBIX KJIETOK,
MUKpOTpenaparsl 0aKTepHalIbHbIX KJIETOK.

JlabopaTopnasi padora «l/3ydeHne CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHnasi padora «lccnenoBaHue IUIa3sMOIM3a M JAEMJIA3MOJIM3a B PACTUTEIBHBIX
KJIETKaxX».

IIpakTuyeckasi padora «/3yueHue ABUKEHUS HUTOIIA3Mbl B PACTUTENIbHBIX KIETKaX».

Tema 6. O0MeH BellecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMUIISIIMA M IUCCUMMJISIMSL — JIBE CTOPOHBI MeTabosn3ma. Tumbl oOMEHa BeEIIECTB:
aBTOTPO(HBIA U reTepoTpodHbIi. YyacTue Kuciaopoga B OOMEHHBIX Hpoleccax. JHEpreTH4ecKoe
obecrieyeHne kieTku: npeBpamieHne AT®D B oOMeHHbIX mporeccax. depMeHTAaTHBHBIN XapakTep
peaknuii KieTouHoro meradonuzma. MEepMEeHTHI, MX CTPOCHUE, CBOMCTBA M MEXAHU3M JEHCTBUA.
KodepmenTtsl. OTinnuns pepMeHTOB OT HEOPraHUYECKUX KaTalu3aTOpPOB. belku-akTuBaTOphl M OeNIKH-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pEeaKLUi OT pa3IMuHbIX (aKTOPOB.

IlepBuuHBII CHHTE3 OpPraHUYECKHUX BEIIECTB B KieTke. DoTocUHTE3. AHOKCUCeHHbIU U
oxcuzenHvlll pomocunmes y b6akmepuii. Ceemocobuparowue nuemeHmsl U NUSMEHMbl PeaKYUOHHO20
yenmpa. Ponp XjaoporutactoB B mporecce porocunTesa. CBeToBas U TeMHOBasA ¢a3bl. Pomoovixanue,
C3., C4- u CAM-munwet pomocunmesa. IponykTHBHOCTH (OTOCHHTE3a. BIMsHUE pa3iMUHBIX (PaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue (HoTOCHHTE3A.

XemocuHrte3. Pa3sHooOpazue OpraHM3MOB-XEMOCHMHTETUKOB: HUTPUGUIUPYIOIIME OaKTepHH,
xKenez00aKkTepru, cepoOaKTeprH, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.



Ana’poOHble opraHu3mbl. Buasl Opoxenus. I[IpogykTel OpoKeHHST M HMX HCHOJIb30BAHUE
YEJIIOBEKOM. AHa3pOOHBIC MUKPOOPTAHU3MBI KaK 00BEKThI OMOTEXHOJIOTUH U BO3OYAUTEIN OOJIC3HEH.

A»poOHBIE OpraHU3Mbl. DTaIbl SHepreTuyeckoro oomena. [loaroroBurenbHelif stam. ['mukonus —
OECKHUCIIOPOAHOE PACHICTNICHUE TITFOKO3bI.

buonoruueckoe okuciaeHHE, WIM KIETOYHOE JbIXaHuWe. Poiab MHUTOXOHApPUII B Ipoleccax
ouonorundeckoro okucienus. Luknnueckue peakiuu. OkucnutenbHoe GochopunupoBanue. Juepeus
membpannoeo  epaduenma npomonos. Cummez ATD: paboma npomonnou ATD-cunma3zol.
[IpeumymectBa a’poOHOTO TMMyTH OOMEHa BEHIECTB TMepel aHadpoOHBIM. D(PHEeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

JdemMoHcTpanuu

[Toptpetsr: Hx. Ilpuctiu, K. A. Tumupsazes, C. H. Bunorpanackuii, B. A. Durensrapar, 11
Murtuemnn, I'. A. 3aBap3uH.

Tabnuib! 1 cxeMbl: «DPOTOCHHTE3Y, « JHEPreTHIECKUl 00MeH», «brnocuHTe3 Oenkay, «CTpoeHue
bepmenTa», «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MMKPOCKONI, OOOpPYIOBaHHME Ui MPHUTOTOBICHUS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTopuasi padora «/3ydyeHHe KaTaJIUTUYECKOW AaKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe
amMuIIa3bl WIN KaTajaasbl)».

JlabopaTopuasi padora «/3yueHue pepMEHTATUBHOTO pacIIEIUICHUs MEpOKCHIa BOAOpOJa B
PaCTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue Npo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U IBIXAHUS».

Tema 7. HacieacrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuunoro cunTes3a. [IpyHIMI KOMITIEMEHTAPHOCTH B PEAKIIMSIX MaTPUUHOTO CUHTE3A.
Peanuzanus nacnenctBeHHoil uH(opmanmu. ['eHeTHueckuid Ko, €ro CBOMCTBA. TpaHCKpUIILIUA —
MarpuusHblii cuHTe3 PHK. [IpuHOMINBI TpaHCKPUNIIMHU: KOMILIEMEHTAPHOCTh, AHTUIIAPAJUIEIbHOCTD,
acuMMeTpudHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancmsimuss w e€ osrambel. Yuactue TpaHcnoptHeix PHK B OwocuHTe3e Oenka. YciioBus
o6uocunTe3a 6enka. Kogupoanre aMuHoKucioT. Posibs pubocom B OnocuHTese Oenka.

Coepemennvie npedcmaenenus o cmpoeHuu 2enog. OpraHusalysi T'€HOMa y MpPOKapHoOT U
9YKapHoT. Perynsnus akTMBHOCTH T'€HOB y IpokapuoT. I'mnoresa onepona (P. XKako0, XK. Mano).
MonekynapHvle mexanusmvl IKCnpeccuu 2eHog y sykapuom. Ponv xpomamumna 6 pecynsyuu pabomoi
2enos. Perymnsuns oOMeHHBIX IPolieccoB B KieTke. KieTouHslii romeocTas.

Bupycsl — HekeTouHble (POPMBI KU3HU U 00JIUTraTHbIE Mapa3uThl. CTpOEHUE MPOCTHIX U CIOKHBIX
BUPYCOB, PETpPOBUPYCOB, OaktepuodaroB. JKuszuennwiti yuxn [[HK-codepacawux eupycos, PHK-
cooeporcawux supycos, bakmepuogazos. Oopamuas mpanckpunyus, peeepmasa, unmezpasd.

BupycHsle 3a06oneBaHus yenoBeKa, )KUBOTHbBIX, pacteHuil. CITN]J], COVID-19, conuanbable U
MEJUIIUHCKUE TTPOOITIEMBI.

Buoungopmamura: ummeepayus u aunaiuz 6oavwux maccusos («bigdatar) cmpyxmypruvix
ouonocuueckux Odamnvix. Hanomexnonocuu 6 ouonocuu u meouyumne. Ilpoepammupyemvlie hynxyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[optpetsr: H. K. Konsuos, J. U. iBanoBCcKui.

Tabnuib! u cxemsl: «brocunTes Oenka», «['eneTndyeckuii kony, «Bupycei», «bakrepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYyCay.

Tema 8. ’/KuzHeHHbI HUKJI KJIETKH

Knerounslif nuki, ero nepuoas! u peryisanus. Matepdaza u muto3. OcoOOEHHOCTH MPOIIECCOB,
nporekatomux B uHTepdaze. IlogroroBka  kimeTtkm K  jeneHuto.  [IpecuHTeTHMUECKUMit
(MOCTMUTOTUYECKH), CHHTETHMYECKHMH M TOCTCUHTETUYECKUH (IPEMUTOTHYECKUIl) TepHOabI
uHTEpPa3bl.

Matpuunsli cunre3 JJHK — permukanus. [Ipuanuns! pernmmkanuu JJHK: komruieMeHTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIapauieapHOCTh. MexanusMm permmmkanuu J{HK. Xpomocomsl.



Crpoenne xpomocoM. Temomepsl U Tenomepa3a. XpPOMOCOMHBIH HAOOp KIETKH — KapHOTHIL
JIMTIOMTHBIN ¥ TaITIONIHBIA HA0OpEI XpoMOcoM. ['oMoTorHYHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBI.

Jenenue kneTkun — MuTo3. CTaauu MUTO3a M IPOUCXOASIIME B HUX Mpolecchl. TUlbl MUTO3A.
Kapuokunes n nuroknnes. buosornueckoe 3HaueHHE MUTO3a.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemast kierousas ru0esib — anonros.

Krnerounoe sinmpo, Xxpomocombl, (yHKUHMOHalbHAs T€HOMUKA. Mexanuzmwsl nponughepayuu,
oughgpepenyuposku, cmapenus u euderu kiemox. «Llugposas kiemka» — oOuoungopmamuyeckue
MoOenu PYHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpaumuu

Tabmuubl u cxembl: «KU3HEHHBIM WTUKI KIETKU», «Murto3», «CTpoeHue XpomMocom,
«Penmukanus [JJTHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapaTsl: «MUTO3 B KJIETKaxX KOpEIIKa JTyKay.

JlaGoparopHas pabdora «3yuyeHne XxpoMOCOM Ha FOTOBBIX MUKPOITIpENapaTax».

JlaGopaTopHas padora «HaOmonenne MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JyKa (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe paznoo6paszue opraHu3MoB. OJHOKIIETOUHBIE, KOJIOHUAIbHBIE, MHOT'OKJIETOUHBIE
OpraHU3MBI.

Oco0eHHOCTH CTPOSHUS U )KU3HEAEATEILHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxen,
OJIHOKJIETOYHbIE TPUObI, OHOKJIETOYHBIE BOAOPOCIH, ApYrUe NpOTUCThl. KooHMaNbHbIE OPraHu3MBbI.

B3auMocBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl M CHUCTEMBI OPIaHOB.
Opranusm Kak enuHoe Lenoe. ['omeocras.

Tkanu pacteHuil. TuUnbl pacTUTENBHBIX TKaHEil: oOpa3oBaTenbHasi, MOKPOBHAS, MPOBOJSAIIAS,
OCHOBHAsA, MexaHndeckas. OCOOCHHOCTH CTpOEHHs, (PYHKIMH M PaCHOJOXKEHHS TKaHEH B OpraHax
pacTeHui.

TkaHu KUBOTHBIX M uelOBeKa. TWUIbl KUBOTHBIX TKAaHEW: 3MUTEIHANIbHAS, COEIMHUTEIbHAS,
MbIlIeyHas, HepBHas. OcoOEHHOCTH CTpoeHus, (PYHKUMHA W paACHOJOKEHUs TKaHEH B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U CHUCTEMBI OPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIMN OPraHOB U CUCTEM OpPTaHOB.

Onopa tena opranmsmoB. Kapkac pacteHuil. CKenneTbl OJZHOKIETOYHBIX MU MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIN 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBr>KeHHE OpraHu3MOB. [IBI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, JKI'YTHKOBOE,
pecHuuHOe. J[BUKeHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U HACTUH. J|BH)KEHNE MHOTOKIIETOUHBIX
KUBOTHBIX U YENIOBEKa: MblllieuHas cuctema. Pedrexc. CkeneTHbie MBIIIIBI U UX paboTa.

[lutanue opranuzmoB. IloryomeHne BOXBI, YIIEKUCIOrO Ta3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMH. [luTaHne KUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPUKIETOUHOE MNulleBapeHue. [Iuranue
MMO3BOHOYHBIX KUBOTHBIX. OTHENbl NHUIIEBAPUTENIBHOTO TpakTa. IIMileBapUTENbHBIE JKEJE3Bbl.
[IuieBapuTenpHas cucTeMa 4eloBeKa.

Jpixanue opraHu3moB. Jlpixanue pacreHuid. Jlpixanue >xuBOTHBIX. Juddy3us razoB uepes
MOBEpXHOCTH KIeTku. KoxkHoe npixanue. JlpixaTensHas MoBepXHOCTh. XKabepHoe 1 TEroyHoe IbIXaHue.
JlpIxaHre TO3BOHOYHBIX JKMBOTHBIX M 4YeJIOBEKa. ODBOJIOLMOHHOE YCIOXHEHHE CTPOCHHS JETKUX
MMO3BOHOYHBIX JKUBOTHBIX. /[pIXarenpHas cuctema 4yeioBeka. MexaHn3M BEHTWISIUU JETKUX Y MTHI] U
MiekonuTamux. Perynsnus apixanud. JlpixareabHble 00BEMBI.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIOPT BEIECTB Y
#UBOTHBIX. KpoBeHOCHas cucrema u e€ opransl. KpoBeHOCHasi cuctemMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepie, KpOBEHOCHBIE cOoCyAbl U KpoBb. Kpyrum kpoBooOpaiieHHs. DBOIIOIHOHHBIC
YCIIO)KHEHHS CTPOEHMSI KPOBEHOCHOW CHCTEMbI TO3BOHOYHBIX >KMBOTHBIX. Pabora cepauma u eé
perymusuus.

Beinenenue y opranuzmos. Beinenenue y pacrenuil. Beiienenue y kuBoTHbIX. COKpaTUTEIbHBIE
Bakyonu. Opranbl BbyieneHus. OunbTpaius, cekpenusi U1 0oOpaTHOE BCACBIBAHHE KaK MEXaHU3MBI
paboTel opraHoB BbleieHHs. CBA3b MOJOCTU Tela C KPOBEHOCHOW U BBIACIUTENBHON CHUCTEMaMH.



Bbinenenne y TO3BOHOUYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHwe M (yHKIMOHMPOBAHUE
Hepona. ObpazoBaHNEe MOUYH y YEIOBEKA.

3ammra y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepwii U LUCTHI
MPOCTEUIINX. 3allUTa Y MHOTOKJIETOUHBIX pacTennil. Kyrukyna. CpencTBa mnacCUBHON U XMMUYECKOM
3auThl. DUTOHLIUABI.

3ammra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX IMpPOU3BOAHBIE. 3allUTa OpraHU3Ma OT
Oonesnel. IMMmyHHas cuctema venoBeka. KieTouHbli U TyMOpaJIbHBI UMMYHUTET. BpoxaéHHBIN U
NpUOOPETEHHBIN crienupuieckuii UMMyHHUTET. Teopus KiIOHalIbHO-cenekTUBHOro mMmynurera (I1.
Opmux, ®. M. bepuer, C. Tonerasa). BocrnanurenbHble OTBETHI OpraHu3MoB. Poib BpOXAEHHOTO
MMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkumocTs U perynsuust y opranu3sMoB. Pa3apakuMocCTh y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxumMocCTs U peryisiius y pacTeHuil. POocToBble BeecTBa U UX 3HaYCHUE.

HepBHas cuctema u pedriexTopHas peryisnus y >KUBOTHBIX. HepBHas cuctema u €€ OTHENBbI.
OBOJIIOIIMOHHOE YCJIO)KHEHHUE CTPOECHMSI HEPBHOW CHCTEMBI y XKUBOTHBIX. OT/AEIBI TOJIOBHOTO MO3ra
MM03BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. bezycinoBHbie U yCIOBHbBIE pedIEKCHI.

I'ymopanbHas perynsuus 1 SHAOKPUHHAS CUCTEMA )KUBOTHBIX U YesloBeKa. JKene3sl 3HA0KpUHHOM
CUCTEMbl M HMX TOpMOHBI. [leficTBUe TOPMOHOB. B3auMOCBs3p HEPBHOW M SHIAOKPHUHHOW CHUCTEM.
l'unoranamo-runoduzapHas cucrema.

JdeMoHcTpamun

[Toptper: U. I1. I1aBnos.

Tabmuer u  cxembl: «OJHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHBIE BOJIOPOCINY,
«baxtepuny», «llIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB IO3BOHOYHBIX
XKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKombix», «TkaHu pacrenuit», «KopHeBble CHCTEMBI,
«Ctpoenue ctebmst», «CTpoeHHe JIMCTOBOW TUIACTHHKMY, «TKaHU >KUBOTHBIX», «CKeleT 4eloBeKay,
«[IumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHass cucrema», «HepBHas
cucrema», «Koxa», «MblieuHas cuctemay, «BolaenuTtenbHas cucreMa», « OHAOKPUHHAS CUCTEMa,
«Ctpoenne Mbiunb», «MMmynuTeTr», «KumedyHononoctHele», «CxeMa NOUTaHUS PpPaCTEHUN,
«KpoBeHocHbIE cHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE TUIpb», «CTpOEHHE IUIaHAPUN,
«BuyTpennee cTpoeHue q0KaeBoro uepBs», «HepBHas cuctema pridy», «HepBHas cuctema JSITyIIKI,
«HepBHass cucrema mnpecmbikaromuxcsi», «HepBHas cucrema nruny», «HepBHas cucrema
MiIeKonuTamuxy», «HepBHas cucrema uenoBekay, «Pedaexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIpenapaTsl TKaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIMHM HACEKOMBIX, HUIJIOKOXKHX, KUBBIE
9K3EMIUIAPhl KOMHATHBIX PAacTeHUM, repOapuy pacTeHUN pa3HBIX OTNEJNOB, BIIAXKHBIE IpernapaTsl
KHUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJIJIEKIMM OECIIO3BOHOYHBIX HMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy/noBaHuE ISl IEMOHCTpPALMU MOYBEHHOIO U BO3AYIIHOIO MUTAHUS PACTEHUMN, pacIIenICHUsS
KpaxMana u OenKoB moj JeiicTBueM (epMeHTOB, 00OpYJOBaHUE sl JIEMOHCTPALMU OIBITOB IO
M3MEpPEHUIO KU3HEHHON EMKOCTU JIETKUX, MEXaHHU3Ma JbIXaTeJIbHBIX ABM)KEHUH, MOJAEIN TOJIOBHOIO
MO3Ta Pa3IN4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKkaHell pacTeHHI.

JlabopaTopnasi padora «/3y4ueHne TkaHel )KMBOTHBIX».

JlaGopaTopHas padora «/3ydyeHre opraHoB IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHMe 1 pa3BUTHE OPTaHNU3MOB

dopMBl Pa3MHOKEHHUSI OPTaHU3MOB: Oecroyioe (BKJIIOYash BET€TaTHMBHOE) M TOJIOBOE. Buis
6€ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALHNA, pparMeHTalHs, KIOHUPOBaHHE.

[TonoBoe pazmuoxkenue. [lomoBbie kieTku, win ramersl. Meio3. Craauu meito3a. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbICi Meiio3a U MOJIOBOTO mporecca. Meio3 u
€ro MeCTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pasputue. ['ameroreHes y >KuBOTHBIX. [lomoBbie kene3pl. OOpa3zoBaHuEe U
pa3BUTHE NOJIOBBIX Ki1eTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJIOBBIX KIIETOK.

OmnooTBOpeHHe U 3MOpPUOHATBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIIOAOTBOPEHMS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.



WuauBuayanbHOE Pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpHOJIOTHST — Hayka O Pa3BUTUHU
opraHu3mMoB. Mopgozcenes — 00Ha u3 enasuvix npobdnrem smopuonocuu. Konyenyus mopgoeenos u
Mmooenu mopghozeneza. Ctaauu MOpUOTeHe3a )KUBOTHBIX (HA mpuMepe JsIrymkn). Jpoonenue. Turbt
npoOneHus. [lemepmunuposannoe u HedepMuHuposanHoe Opodrenue. bnacmyna, munvi Oracmyi.
OcobeHHocTH APOOIICHUS MIICKOIIUTAIOMINX. 3apO/IBIIIEBHIC TUCTKH (TaCTPyJIsIus). 3aKiIaika OPraHoOB
W TKaHEeld M3 3apOoAbIILIEBBIX JHCTKOB. B3anmMHOe BIMsSHME 4YacTell pa3BHBAIOLIErOCS 3apojbllia
(aMOpHoOHanbHAsT MHAYKLIMS). 3aKiIaJKa IJaHa CTPOEHUS JKMBOTHOIO KakK PE3yjabTaT MEPAPXHUECKUX
B3aMMO/ICIICTBUIl reHOB. BiusiHue Ha SMOpHUOHANBHOE pa3BUTHE Pa3IMUHBIX (PAaKTOPOB OKpPYKArOIIeH
Cpelbl.

Poct u pasBurue xuBoTHBIX. [locTamOpuonanbHeli nepuon. IIpsmoe M HempsiMOe pa3BUTHE.
Pa3Butne ¢ Mmetamoph030M y 6€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX. buonoruueckoe 3HaueHue
IIPSIMOTO U HETPSMOTO Pa3BUTHS, UX PaCIpPOCTpPaHEHUE B pupoje. TUrbl pocTta >kMBOTHBIX. PakTOpBI
pEryJslMu pocTa XUBOTHBIX U yesnoBeka. CTaguu MOCTIMOPUOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [lepuoasl onTOreHe3a yenoeka. CTapeHne U CMepTh KaKk OMOJIOTHYECKHE TPOLIECCHI.

Pazmuoxxenue u pasputue pactreHuid. ['ametodur u crnopodur. Meito3 B KM3HEHHOM IHKIIC
pactenmii. OOpa3oBaHue crop B mpolecce Meiosza. ['ameroreHe3 y pacrenuit. OmiogoTBOpeHUE U
pa3BUTUE PACTUTENIbHBIX OpraHu3MoB. [[BOHiHOE OIUIOAOTBOPEHUE Yy LIBETKOBBIX PAaCTEHUM.
OO6pazoBaHue U pa3BUTHE CEMEHU.

MexaHu3MBbl PEryIsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuiplt 1 cxembl: «BereratuBHoe pa3MHOXeHUE», «THIbl 0€crnoysioro pa3MHOXKEHUS,
«Pa3MHOXeHUE XJIaMUIOMOHAb», «Pa3MHOXeHue 3BriieHb», «Pa3MHOXeHue ruipsl», «Menosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHLEKIETKH W crepMaro3onsia», «OCHOBHbBIE CTaauu
oHTOreHe3a», «lIpsmoe u Henpsimoe pasButue», «Pa3Butue maiickoro xyka», «Pazurue capanumn,
«Pa3BuTne nArymku», «/IBoliHOE OIIIONOTBOpEHHE Y IIBETKOBBIX pacTeHHUil», «CTpoeHHe CeMsH
OJIHOJOJIBHBIX U JBYIOJbHBIX pacTeHUN», « ) KM3HEHHBIN LUK MOPCKOH KaIyCcTh», «KU3HEHHBIN [IUKI
MXa», «JKM3HEHHBIN UK NATOPOTHUKAY, «KW3HEHHBIN LIUKII COCHBDY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIpPENapaThl SIMIEKICTOK M CIePMaTO30UI0B,
Mozenb «L{uKI pa3BUTHUS JIATYIIKHY.

JlabopaTopnasi padorta «/3y4yeHne CTpOEHH MTOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax».

IIpakTuyeckasi padora «BbIsiBIEHHE TNPU3HAKOB CXOJCTBA 3apOJBIINICH TMO3BOHOYHBIX
YKUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHUe OpraHOB Pa3MHOXKEHUS BBICIITUX PACTEHU.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

WcTopust ctaHOBIEHMS U pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I'. Mennens, ['. ne ®pusa, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTHM reHeTuku. Paborsr H. K. Kombuosa, H. U.
BasuioBa, A. H. benozepckoro, I'. 1. Kapneuenko, 0. A. @ununyenxo, H. B. Tumogeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MTOHITHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHBIE TEHBI,
albTepHATUBHbIE IMPU3HAKW, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTa, Ie€TEpO3UToTa,
qyucTas JUHMS, THOpHIbL, reHoTun, ¢eHoTun. OCHOBHBIE METOJbl T€HETHKH: T'MOpPUIO0IOrMYECKHH,
LATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETUYECKU.

JdemMoHcTpanuu

[Toptpetrsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benosepckuii, I'. 1. Kapnieuenko, HO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXeMBbl CKpEITUBaHUS».

JlaGopaTopnas padora «/[po3o¢puia kak 00BEKT FreHETUYECKUX HCCIETOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBelii 3akoH MeHaens — 3aKoH €IMHO00pa3us THOPHIOB
nepBoro mnokoJsienus. [IpaBuino pomuHupoBanus. BTopol 3akoH MeHnens — 3aKOH pacIleruIeHUs
npu3HaKoB. L{uTomornyeckue OCHOBBI MOHOTMOPUHOTO CKPEIMBaHuUs. [ UIOTe3a YUCTOTHI raMeT.



AHanuzupyrolee ckpemmuBaHue. [IpomexyTodHBI XapakTep HacienoBaHus. Paciiernsienue
MIPU3HAKOB IIPHU HEMOJHOM JIOMUHHUPOBAHUHU.

Jurubpunnoe ckpernmBanue. Tperuii 3akoH MeHenss — 3aKOH HE3aBHCHUMOTO HACIlIeJOBAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuerieHHoe HacenoBanue npu3HakoB. Pabotel T. Moprana. ClierieHHOE HacIeI0BaHUE TCHOB,
HapyLIEHNUE CLUEIJICHUS MEXKy T€HaMU. XPOMOCOMHasl TE€OPHs HACJIEICTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBIM MEXaHU3M OINpEAENeHUs Ioja. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMBI. ['OMOTraMeTHBIN U T€TepOraMeTHbIN NOoJI. I'eHeTnuecKas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnegoBanue npr3HakoB, CUEIJIEHHBIX C ITOJIOM.

l'eHotunn kak nenocrHas cucrema. I[lnedoTrponuss — MHOXKECTBEHHOE JEHCTBUE TIEHA.
MHoOKeCTBEHHBI ajuienn3M. B3auMojielicTBue HeauiebHbIX TeHOB. KoMmIieMeHTapHOCTh. DnucTas.
[Tonumepust.

I'eneTnyeckuit KOHTPOJIb Pa3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKXKE PU3NOIOTUUECKUX
MPOIIECCOB, TOBEJACHUS M KOTHUTHBHBIX (YHKUIWH. ['eHeTHueckue MeXxaHH3Mbl CHMOHOTEHe3a,
MEXaHU3MBbl B3aUMOJICHCTBUS «XO35UH — Mapa3suT» U «XO035IMH — MUKpOOHOM». ['eHeTHYeCcKrne aclieKThI
KOHTPOJISl 1 M3MEHEHHSI HACJIEACTBEHHON MH(POPMAIIUH B TOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdeMoHcTpamun

IToptpetsr: I'. Mennens, T. Mopran.

Tabmuubr u cxembl: «llepBblii U BTOpOM 3akoHBl MeHnens», «Tperwit 3akoH MeHuensy,
«AHanu3upymolee ckpemBanuey», «Hemnonnoe nomuHupoBaHuey, «ClLENIeHHOE Hacled0BaHNE
MPU3HAKOB y Apo3oduibl», «l'eHeruka momna», «Kapuotun uenosekay, «Kapuotum apo3oduis»,
«Kapuotun ntuue», «MHOKECTBEHHbBIN AJTIENU3M», «B3anMo1eiiCTBHE T€HOBY.

O6opynoBanue: Mojenb Ui AEMOHCTPallMd 3aKOHOB €AMHOOOpa3usi TUOPUIOB MEPBOTO
IIOKOJICHUS M paCUICIUICHUS IPHU3HAKOB, MOJENb Ul JEMOHCTPAlMM 3aKOHAa HE3aBUCUMOTO
HacJeAOBaHUS MPU3HAKOB, MOJENb I JIEMOHCTpAalMy CLEIJIEHHOTO HAacJeJAOBaHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIipenapar: «/Ipozodpunan.

IIpakTnueckass padora «/I3ydyeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIMBAaHUA Y
JPO30(PUITBI».

IIpakTnyeckas padora «/3ydyenue pe3yabTaToB JUTUOPUIHOTO CKPEUTUBAHUS Y APO30QUIBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue renotumna u cpesl npu popmupoBanuu penoruna. Mi3aMeHYNBOCTh IPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIC IPU3HAKK. BHJIBI HW3MEHYMBOCTH: HEHACJIECICTBEHHAs U
HACJIEICTBEHHAsI.

MonudukanonHass W3MeH4YMBOCTh. Ponb cpeasl B (GOpMHUPOBAaHMM MOAU(PUKAIIMOHHOM
u3MeHunBocTd. Hopma peakiuu npusHaka. BapuannoHHbI psi v BapuanuoHHass KpuBas (B.
Noranncen). CoiicTBa MOU(DUKAIIMOHHON H3MEHUYMBOCTH.

I'enotunuueckass u3MeH4YMBOCTb. (CBOMCTBa TI'€HOTUIIMYECKOM  M3MEHYMBOCTH. Bunel
TFeHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTHBHass W3MEHYMBOCTh. MeH03 M IOJOBOM MpOLECC — OCHOBA KOMOMHATHUBHOM
W3MEHYUBOCTH. Pojb KOMOMHATMBHONM M3MEHUMBOCTH B CO3JJaHUM T'€HETUYECKOTO pa3sHOOOpasus B
Ipezenax OJQHOro BUAA.

MyTannoHHast "3MEHYUBOCTb. Bubl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIOHTaHHBIE
U MHIYLUPOBAHHBIE MyTalluu. SInepHbIE U HUTOIUIa3MaTHUeCKue MyTauui. COMaTU4eCKUE U MOJIOBbIE
MyTaiuu. IIpyuMHBI BO3HUKHOBEHMsS MyTanMi. MyTareHsl W HX BIWSHHE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpoliecca. 3aKOH TIOMOJIOIMYECKMX PsSJ0B B HAclIeACTBEHHON
n3menuuBoctu (H.W. BaBunoB). BHesnepHas ©3MeHUMBOCTh U HACIEACTBEHHOCTD.

Onueenemuxa u 2NUSEHOMUKA, pOJb  INUSEHEMUUECKUX (QAKmopos 6 HACIe008aHul U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

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



Tabmuuer u cxembl: «Bunel  u3MeHuuBoCcTHY», «Moau(puUKalMOHHAs U3MEHYHUBOCTBHY,
«KomOuHaTBHAsT HW3MEHUYUBOCTHY», «Meto3y, «OmnomorBopeHue», «l eHernueckune 3a00JICeBaHUS
yenoBekay, « Buasl myranuii».

O6opynoBanue: >KHBbIe U TepOapHble SK3EMIUSIpbl KOMHATHBIX PACTEHUH, PHUCYHKU
(poTorpaduu) KUBOTHBIX C PA3TUUYHBIMU BUIaMU H3MEHYHBOCTH.

JlaGopaTopHas pa6ora «lccienoBanue 3akOHOMEPHOCTEH MOIU(DUKAITMOHHON N3MEHUHNBOCTH.
ITocTpoeHne BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTnueckas padora «Mytanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTnka 4e10BeKa

Kapuotun uenoseka. MexyHapoiHas nmporpamma HCCI€I0BaHUS I'€HOMAa 4ejloBeKa. MeToibl
W3Y4YEHUS TEHETUKU YEeJIOBEKa: T'eHeaNOrnuecKuid, OIM3HEIOBbIH, IUTOreHeTUYECKUH, TOMyIALHOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUUECKUH. CoBpemeHHOe olpezesieHue reHOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTUIIMPOBaHME, B TOM uyuciae ¢ nomoulpto III[P-ananuza.
Hacnencreennsie 3a0oyeBanus 4yenoBeka. [ €HHbIE M XPOMOCOMHBIE OOJIE3HU 4eloBeKa. bonesHu ¢
HACJEACTBEHHON IPEApacioIOKEHHOCThIO. 3HAUEHHE MEAMIIMHCKON N€HETUKU B MPEIOTBPAILCHUHN U
JICYCHUH TEeHETUYECKUX 3a00JeBaHMU 4eJoBeKa. MEINKO-TeHETHYeCKOe KOHCYJIbTHPOBAaHUE.
CrBonoBble KiIeTKH. [IoHATHE «TeHeTHYEeCKOro rpy3ay. DTHYEeCKUEe acIeKThl NCCIIe0BAaHUM B 001acTi
pEeIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl TOBBIIICHHOW YYBCTBUTEIBHOCTH 4YellOBEKa K (U3MUYECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKpYKarolllel cpepl. ['eHeTndeckas npeapacnoiokKeHHOCTh YEJI0OBEKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuer u cxembl: «Kapuotun uenoBeka», «MeTOAbl U3Y4YE€HHUS TEHETUKH YEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cenekuusi oprann3mMosn

JloMecTukanus U ceiaeKuus. 3apoXkKIeHNe CeJeKIIMU U fomectukanuy. Yuenue H. 1. Basunosa o
LenTpax npoucxoXAeHHUs 1 MHOI000pa3us KyJIbTYpHBIX pacTeHuil. Posb cesekuyu B CO31aHuu COPTOB
pacTeHMd M 1IopoX >KMBOTHBIX. CopT, MOpoaa, IITaMM. 3aKOH TOMOJIOTMUECKHX psAIOB B
HacnencTBeHHo! n3menunBoctu H. 1. BaBuiioBa, ero 3HaueHue A CeeKIIMOHHON paboThl.

Mertob! ceneKnOHHOM paboThl. VIcKyccTBEHHBIN OTOOP: MacCOBBIM M MHAWBUYAIbHBIN. DTaIlbI
KOMOMHAIMOHHOM cenekuuu. VcnblTanue mpousBoguTened mo motoMcTtBy. OTOOp MO TeHOTHILy ¢
MIOMOIIIBIO OLIEHKH (PEHOTHIA TOTOMCTBA M OTOOp MO TeHOTUNy ¢ nomorbio ananusa JJTHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHON paOoThl. PamuanioHHbIN 1 XUMUYECKUMA
MyTareHe3 Kak MCTOYHUK MYTallMi y KyJbTYpHbIX (hopM opraHuzMoB. Vcnosib3oBaHHE T'€HOMHOIO
penakTHupoBaHus U MeToJoB pekoMOMHaHTHbIX JIHK nns momyuenuss mucxomHoro marepuana ams
CEJIEKIINH.

[Tonyuenune nonumnnonoB. BHyTpuBuaoBas rubpuauzanus. bauzkopocTBEHHOE CKpelIBaHuE,
wii uHOpuauHT. HepoJcTBeHHOe CcKpeluBaHWe, WIM ayTOpUAMHI. ['eTepo3uc W ero NpUYMHBIL.
Hcnonb3oBanue rereposuca B cenekuuu. OtnanénHas ruOpuamsaunus. [Ipeononenue Oecruiogust
MEXBHUJOBBIX THOPUIOB. JlOCTHKEHUS CENEKIUU PACTEHUI U KUBOTHBIX. «3eéHas pesonoyusy.

CoxpaHeHHe U U3y4yeHUE FeHETUUECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX AUKUX POAUYEH
JUISL CO3JJaHUS HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO3SIUCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
ynpasieHue 2eHemudyecKUMU pecypcamil CelbCKOX03AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX 6 YElsX
VIYYUEHUS] CYWeC8YIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YuUcie ¢ NpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEeO08AHUL, NEePed08bIX UOel U NePCNeKMUBHBIX MEXHON0U.

JdemMoHcTpanuu

[Toprpersr: H. U. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, II. II. Jlykpsuenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxembl: «LleHTpBI IPOUCX0XKIEHUS U MHOT000pa3usl KyJIbTYPHBIX pacTeHUI», «3aKOH
TOMOJIOTMYECKUX PSIIOB B HACJIEACTBEHHOM W3MEHYMBOCTH», «MeTonpl cenekuun», «OTnanéHHas
rubpuamzamnusy, «Myrtarenes.



JlabopaTopHasi palora «/I3yuyeHue copToB KyJbTYpHBIX pacTEHUH M IOpPOJ JOMAIIHUX
AKHUBOTHBIX).

JlabopaTopHasi padora «l3yueHne MEeTOI0B CENEKIIMUA PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeust «OCHOBHBIE METOJbI M JIOCTHKEHHUS CEJEKIMM pACTEHUW U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIH Y4acTOK, B TEIJIUYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHUSl M CHHTETHYECKAS OMOJIOTUSA

OOBeKThl, HCIOJb3yeMble B OHOTEXHOJOIMH, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbI, X XapaKTEePUCTHKA. TpaaunnoHHas OMOTEXHOJIOTHS: XJIeOONeueHue, MOTydeHne
KHUCJIOMOJIOYHBIX ~ IPOXYKTOB,  BHMHOJENIHE. MuKpoOHOIOTHYECKUH ~ CHHTES. OOBeKThI

MHUKPOOHOJIOTHYECKUX TeXHONOTUi. [Ipon3BoacTBO Oeska, aMUHOKUCIIOT U BATAMUHOB.

CozaHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOIO M3MEHEHUS U KOHCTPYHMPOBAHUS
T€HOMOB C LIEJIbIO TOJY4EHHMsS] OPTaHU3MOB M UX KOMIIOHEHTOB, COACPIKALUX HE BCTPEYAIOLIUECS B
pUpoJie OMOCUHTETUYECKUE ITYTH.

Kieroynas wumxeHepus. MeToapl KynbTypbl KIETOK M TKAHEM pPAacTCHUMM U KUBOTHBIX.
Kpunob6anku. Comatnueckas ruOpuan3alus 1 coMmaTndeckuii aMmopuorenes. Mcnonb3oBanue ramiouioB
B CCJICKLIMM pacTeHHU. [lonyuenue MOHOKIOHANbHbIX anmumen. Mcnonb3o6anue MOHOKIOHANbHbIX U
NONUKNIOHANbHBLIX — anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpeHHe. PekoHCcTpykuus
SMIEKIETOK W KIOHUPOBAHME JKUBOTHBIX. MeETOJ TpaHCIDIaHTAUMU sAep KIETOK. Texnonozuu
0300p0o6GIeHUsl, KYIbIMUBUPOBAHUS U MUKPOKIOHAILHO2O PA3ZMHONCEHUS  CENbCKOXO3AUCMBEHHBIX
Kyibmyp.

XpoMOCOMHasi U TeHHas HH)KeHepus. VCKycCTBEHHBI CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexomOunanTHeIX JHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHKEHUST ¥ TIEPCIICKTUBBI
XPOMOCOMHOM U T€HHOM MHXEHEPHH. DKOJIOTHYECKHUE U 3TUUECKUE MPOOIIeMbl T€HHONW HH)KEHEPUH.

Menunuacke OuorexHonoruu. lloctreHomHas mudpoBas wmemunuua. [1I[P-muarnocTuka.
MeTtaboa0MHBIN aHaIM3, TEHOLIGHTPUUYECKUM aHaIM3 MPOTEOMa YeIOBEKa JJISl OLEHKU COCTOSIHUS €ro
310poBbs. Mcnonbp3oBaHuE CTBOJIOBBIX KiIETOK. TapretHas Tepamnus paka. 3D-Omounkenepus s
pa3paboTku (yHJAMEHTAJIbHBIX OCHOB MEAMLMHCKUX TEXHOJOTHH, CO3/1aHUSl KOMIUIEKCHBIX TKaHEH
COYETAaHMEM TEXHOJIOTUH TPEXMEPHOro OHONPUHTHHra W cKapQoJauHra JUIsl pelleHus 3aaady
[IEPCOHAIIU3UPOBAHHON MEIULIUHBI.

CozaHue BEKTOPHBIX BakKIMH C LEIbl0 oOOecrneyeHus: KOMOMHUPOBAHHOM 3alllUTBl OT
Bo30yauteneit OPBU, ycraHOBIeHHME MOJEKYJISPHBIX MeXaHW3MOB ¢yHkunoHuposanus PHK-
coJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00J1€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmuipl u cxemsbl: «/cnosib30BaHHE MUKPOOPTaHHW3MOB B IPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Kierounas nnxxeHepusn», «I eHHas MHXXEHEPUSI».

JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayueHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

IKceKkypenst «bHOTEXHOJIOTMST — BaKHEHIIas IMPOW3BOJUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJIOIUOHHBIX NPeACTABJEHUA B 0M0JI0THHI

OpomonmonHas teopust Y. [lapBuna. Ilpennocbulku BO3HMKHOBEHHs AapBUHU3MA. JKHM3HB U
Hay4Has nearenbHocTh Y. /lapBuHa.

JBrkymue cuisl 3BoonMK BUIOB o Y. J[apBuHY (BBICOKAasi MHTEHCUBHOCTb Pa3MHOXKECHHUS
OpraHM3MOB, HAacCJIeJICTBEHHAas: HW3MEHUYMBOCTb, OOpbOa 3a CyIIEeCTBOBAaHUE, ECTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoi teopun sBomouuu (CTDI). HeliTpanbHas TeopHsl SBOMIOIMH.
CoBpeMeHHas SBONIOLMOHHAs OHOJOTHs. 3HAu€HHE DSBOJIOINMOHHON Teopun B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.



JdemMoHcTpanuu

[Toptpetsr: Apuctotens, K. JIunneit, XK. b. Jlamapk, D. XK. Cenr-Unep, XK. Krosbe, Y. lapBuH,
C. C. YerBepuxkos, U. 1. HImansraysen, Jx. Xonaein, J. K. benses.

Tabmuub! u cxembl: «Cructema xuBoi npuposl (o K. JIunuero)», «JIecTHUIA )KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanu3sM (HOPMUPOBAHHS TMPUCTIOCOOJICHUN Yy pAacTeHWH W IYKUBOTHBIX (T10
Jlamapky)», «Kapra-cxema mapmipyrta nyremectsus Y. lapsunay, «Haxonku Y. Jlapsunay, «Dopmbl
60pb0BI 3a cymecTBoBaHUEY», «llopoabl romyoei», «MHOroodpasue KyJabTYpHBIX (DOpPM KarycThI»,
«[Topoasl momamHuX >KUBOTHBIX», «Cxema oOpa3oBanus HOBbIX BUJOB (1o Y. [/lapsuny)», «Cxema
COOTHOUIIEHUS JBMXKYLIUX CHJI 3BOJOLMNY», «OCHOBHBIE IIOJIOKEHUS CHUHTETHYECKON TEOpHH
SBOJIIOLIMY.

Tema 2. MuUKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[lomynsimuss kak 2yeMeHTapHas eauHuIa dBoonud. CoBpeMEHHBIE METOJbl OLIEHKHU
TEeHETUYECKOT0 Pa3HO0Opa3us M CTPYKTYpbl momynsuuil. M3meHeHue reHodoHIa MOMYNISALHU Kak
3JIEMEHTApHOE 3BOJIIOLIMOHHOE sABJIEHUE. 3aKOH reHeTnyeckoro paBHosecus k. Xapau, B. BaitnOepra.

DOnemeHtapHble  (AKTOpbl  (IBMXKYILIME  CHJIbI)  3BOJIONUH. MyTallMOHHBIM  IpoLecc.
KomOunatuBHass u3mMeH4MBOCTh. Jlpeiid reHoB — ciryuaiiHble HEHanpaBlIEHHbIE W3MEHEHHS 4acTOT
anneneid B momymsauusx. Oddexkt ocHoBarens. Ipgexm Oymouinounoco eopaviuwika. CHudiceHue
2eHemu4ecko20 pasHoobpasus: npudunel u cieocmeus. llposenenue 3¢pgexma Opetigha ecenos 6
oonbuwux U maneix  nonyasayusx.  Murpauuud. M3onmduus — momynAunuid:  reorpaduyeckas
(mpocTpaHcTBeHHas ), brosoruyeckast (penpoyKTUBHas ).

EctectBenHblit 0T00p — HampaBistouuii gaktop sBoitonuud. PopMbl €CTECTBEHHOIO OTOOpA:
JBIDKYIIUH, CTAaOMITM3UPYIOLINHA, pa3peIBatoNui (1u3pynTuBHBIA). [lomoBoit oTo0p. Bo3HMKHOBEHHE 1
3BOJIIOLUS COLMATIBHOTO OBEACHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh  OpPraHW3MOB  Kak  pe3yibTaT  MHUKPOIBOJIONUH. BO3HHKHOBEHHE
npucnocoOIeHuit y opranu3moB. Apomopdossl u upmoanantanuu. [Ipumepsl npucnocobieHuit y
OpraHU3MOB: MOp(OJIOTHIECKHE, ¢duznonoruyeckue, OMOXMMHYECKUE, MIOBE/IEHYECKUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIMH. M30msiust
— kimodeBoi (akTop BHmooOpazoBaHus. IlyTm u cmocoObl BHIOOOpa30BaHMS: AaJUIONATPHUYECKOE
(reorpaduueckoe), CUMIIATPUYECKOE  (PKOJOTHMUECKOE), «MTHOBEHHOE»  (TIOJHUTLIONIU3AIH,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GopMHUpPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Potb 3BONIOLIMOHHOM 6HOJIOTHH B pa3pab0TKe HAYyYHBIX METOJIOB COXpaHEHUs OMOpa3HOOOpa3Hsl.
MuKpo3BOIIOIHS U KOABOJIIOLMS MAPA3UTOB U UX X0351€B. MexaHU3Mbl (POPMUPOBAHUS YCTOWYMBOCTH
K aHTHOMOTUKaM 1 c1oco0bl 60pbOBI ¢ HEH.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuubl U cxembl: «MyTallMoOHHAss W3MEHYUBOCTHY», «llomynsiuoHHAsT CTPyKTypa BHUIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepray, «JIBHKyIIUE CHIIBI 3BOJIOLUMNY, «DKOJOTHUECKas
M30JISILMS TONYJISIUi ceBaHCKoU (dopenn», «['eorpaduueckas n30sMs TUCTBEHHUIBI CHOUPCKON 1
JIMCTBEHHUIIB! JaypcKoi», «llomynsnroHHBIE BOJIHBI YMCIEHHOCTH XMIIHHUKOB U JKepTB», «Cxema
NeHCTBUSL €CTECTBEHHOro oToopay, «Dopmbl OopbOBl 3a cymiecTBoBaHUEY», «MHAYCTpUATBHBIN
MEJTaHU3M, «KuBble  HCKOMaeMsbiey, «IlokpoBUTENbCTBEHHAs ~ OKpacka  JKUBOTHBIXY,
«[Ipenynpexnatomiasi okpacka KHUBOTHbIX», «Dusnonoruveckue aganrauuny, «lIpucrnocodreHHOCTH
OpraHu3MOB U €€ OTHOCUTEIbHOCTHY», «Kpurepunu Buga», «Buabl-aBoiiHukN», «CTpyKTypa BHla B
npupose», «Crmocobbl BugooOpazoBanus», «l'eorpaduueckoe Bug0OOpa3zoBaHue TPEX BUIOB
JaHJBIIIEH», «JKOJIOTHYeCKoe BUA000pa3oBaHUE BHIOB CHHHUL, «llonumimonasl pacTeHuid»,
«KamycTHO-peieuHbIi THOPUTY.

ObopynoBanue: repOapuu pacTeHUM, KOJJIEKIMM HACEKOMBIX, dYydeia NTHII U 3Bepedl ¢
MpUMepaMu pa3IMuHbIX PUCIOCOOICHHM, Yyuena NTHUIl U 3Bepell pa3HbIX BUIOB, repOapuul pacTeHui
ONMU3KKX BHUJIOB, 00Pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrisiBlIeHIE H3MEHUNBOCTH Y OCOOEH OTHOTO BUIAY.



JlabopaTopuass  pab6ora  «lIpucrocoOiieHuss  OpPraHM3MOB W  HX  OTHOCHTEIbHAs
11eTIECO00Pa3HOCTH Y.

JlaGopaTopHas padora «CpaBHeHHE BHJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPUIOH.

Tema 3. Makpo3BoJIIoIIHS U €€ pe3yJibTaThbl

Metoapl u3yueHuss MakpolBoJrouuu. [laneoHTosornyeckue MeETOAbl M3YUEHHUS SBOJIOLUH.
Ilepexoanbie GopMbl U GUIIOreHETUYECKHE PSIIbl OPIaHU3MOB.

Buoreorpaduyeckue meroas! u3ydenus sBoitorun. CpaBHeHue ¢Guopbl U (ayHbl MAaTEPUKOB H
ocTpoBoB. buoreorpapuueckue obnactu 3emau. BUIbI-3HIEMUKU U PETUKTHI.

OMOpHOJIOTMYECKUE U CPaBHUTEIbHO-MOP(OIOTHYECKHE METOAbl H3YYEHHUsS 3IBOJIIOLUHU.
I'enernueckue MeEXaHU3Mbl DSBOJIIOIMM OHTOI€HE3a U IIOSIBJIICHUS 3BOJIOLMOHHBIX HOBIIECTB.
I'oMmosiornuHple M aHAIOTWYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl M aTaBU3MbL. MOJEKyJISIpHO-
IFEeHETUYECKUE, OMOXMMUYECKHME U MAaTEeMATUYECKUE METOAbl M3ydeHHUs 3BOIOLUH. ['oMosiornuHble
reHbl. CoBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIIOT€HETUUECKUX JAEPEBBEB.

XPpOMOCOMHBIE MYTAllMU U 3BOJIIOIMSI TEHOMOB.

OO6mume 3aKkoHOMEPHOCTH (TIpaBMiIa) ABONKONUU. [Ipunyun cmenvl @ynxyuti. HeoOpaTUMOCTh
9BOJIIOLIMU. AflanTUBHAs paananus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU.

JdeMoHcTpamun

[optpetsi: K. M. bap, A. O. KoBaniesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupel u cxembl: «DPWIOreHETUYECKUH pAJ JOMIAIN», «APXEONTEPUKCY, «3BEpOo3yOble
smepsl», «Crerouedans», «PuaHOGUTHY, «CeMeHHbIe ManopoTHUKNY, «buoreorpaduiecknue 30HBI
3emmm», «Jlpeiid KOHTHHEHTOB», «PemukThl», «HauanbHble CcTaguu 3MOPHOHAIBLHOTO Pa3BUTHUS
[T03BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMYHBbIE U aHAJIOTUYHbIE OpPraHbly, «PyauUMeHTbI», «ATaBU3MBIY,
«XpOMOCOMHBIE HAabOpPHI yelloBeKa M HIMMIIaH3e», «[JlaBHbIe HampaBiieHUs 3BooLMNY, «OO0mue
3aKOHOMEPHOCTH 3BOJIIOLUN.

Ob6opynoBaHue: KOJUIEKLUH, TepOapun, MyJSHDKM MCKOIAEMbIX OCTATKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE KU3HU Ha 3eMie

HayuHble runoTe3bl NpoucxoxaeHus KU3HU Ha 3emiie. AOuorenes u nancnepmus. Jlonayunsie
IPEJCTABICHUS O 3apOKICHUU JKU3HU (KpealuoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXkKAECHUS
XKU3HU U e€ onpoBepkeHue onbitamu @. Penu, JI. Crnaymutanuanmy, JI. [acrepa. [Iponcxoxaenue xu3Hu
U acTpOOHOJIOTHS.

OcHoBHbIE 3Tambl HeopraHuyecko nsBosonuu. [lmaHerapHas (reojoruueckasl) 3BOJIOLHS.
Xumuueckas 3BOJOLUSA. AOMOTeHHBIH CUHTE3 OpraHMYeCKUX BellecTB U3 Heopranuyeckux. Omnsit C.
Munnepa u I'. FOpu. O6pa3zoBanue nonumepos u3 MmonomepoB. KoaniepBarnas runoreza A. M. Onapuna,
runoTesa nepsuyHoro OynboHa /x. XomnnaeiiHa, reHetudeckas runote3a I'. Ménnepa. Pu6osumsr (T.
Yek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue MeMOpaH 1 BO3HUKHOBEHUE IPOTOKIIETKH.

HcTopus 3emnu u Merons! €€ usyuenus. MickornaeMble OpraHMuecKrue OCTaTKU. ['eoXpoHoorus u
e€ metobl. OTHOCUTEIbHAS U A0COTIOTHASI TEOXPOHOJIOTHS. [’ €0XpOHOIOTHYEeCKas IIIKaia: 30HBbI, 35,
MIEPUOBI, TOXH.

Havanphbpie sTanbel opraHumdeckoi sBostonuu. [losiBieHHe W HBOMIOLMS TEPBBIX KIIETOK.
OBoutonius MeTabonu3ma. Bo3HMKHOBeHHE NepBhIX 3kocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOTUIEHKN
KaK aHaJior nepBbIX Ha 3emyie cooluiecTB. CTpoMaToauThl. [IpokaproThl U 3yKapuOTHI.

[Ipoucxoxaenne dyKapuoT (CUMOHMOTeHe3). DBOIIOIHMOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IponcxoxkaeHre MHOTOKJIETOUYHBIX OPraHu3MOB. BOZHUKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOYHBIX
OpPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLMU BBICIIUX pacTeHud. OcHOBHbIE apomMop¢o3bl pacTeHHil. Brixon
pacteHuii Ha cymry. [losiBIeHre ciopoBBIX pacTEHUM M 3aBO€BaHHE MU CylIH. CEMEHHbIE PaCTEHHUS.
[IponcxoxaeHre NBETKOBBIX PACTCHUM.

OCHOBHBIE 3Talbl 3BOJIOLINHU KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI )KUBOTHBIX. Benackas
(dayna. KemOpuiickuii B3pbIB — MOSBJIICHHE COBPEMEHHBIX TUTIOB. [IepBhie XOp/10BbIe )KUBOTHBIC. JKHU3HB
B BOJE. ODBOJIONMS NO3BOHOYHBIX. [Ipomcxoknenue ampubuii u pentunauid. I[Ipoucxoxaenue



wiIekonuTalomux 1 nrul. [lpuxnun xmoueBoro apomopgo3za. OcBoeHue O0eCHO3BOHOYHBIMH U
ITO3BOHOYHBIMH XKMBOTHBIMH CYILIH.

Pa3BuTtHe xu3HM Ha 3emile IO 3paM M IEpUOAAM: apXxeil, IpOTepo30H, Naneo3oil, Me3030ii,
KaiiHo30i. OOmast XapakTepUCTHKa KJIMMaTa M TeoJIorHYecKux mpoueccos. [losBienue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJI€00pa30BaHue: €ro YCIOBHS U BIMSHHUE HAa Ta30BBIA COCTAaB aTMOC(hEpHI.

MaccoBble BBIMAPaHMsI — 9KOJIOTHYECKHE KPU3HUCHI TPOLLIOro. [Ipn4uHbI U CeICTBUS MaCCOBBIX
BbIMUpaHuid. COBpEeMEHHBIH HSKOJIOTUYECKUN KpU3UC, ero ocobeHHocTH. IIpobnema coxpaneHus
OmopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cuUCTeMa OpraHu4eckoro wmwupa. I[IpuHIMIBI KiIaccuUKALMKM OpPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

Iloprpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, WM. Y. Meunukos, A. 1. Onapun, [x.
Xonpnewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. [lactepa mo wusyudeHuto
caMo3apokJeHus xKu3Hm», «Cxema omnbita C. Mumnepa, I'. HOpu», «3Tanbl HeopraHU4YecKoi
sBoIIOLIMMY, «I'eoxpoHooruyeckas mkanay, «HadanpHble 3Tanbl OpraHundeckoi 3Boonun», «Cxema
o0pa3oBaHMs 3yKapuoT ImyTéM cuMOHoreHnesza», «Cucrema >XuBOH mpuponsl», «CTpoeHHe BUpYCay,
«Apomopdo3sl  pacteHmii», «PUHHOMUTH», «OIHOKIETOYHBIE BOJOPOCINY», «MHOTOKIETOYHBIC
Bozopociany, «Mxu», «[lanoporHukny, «I onocemenHsle pacTeHus», «OpraHbl IBETKOBBIX PACTEHUN,
«Cxema  pa3BUTHS  KHBOTHOTO  MHpa», «Apomopdo3bsl  KHUBOTHBIX»,  «IIpocteiimuey,
«Kumeunononoctueie», «llmockue dyepBu», «Unenucronorue», «PbiOb», «3eMHOBOJIHBIEY,
«Ipecmbikaromuecs», «lItuup», «Maekonurtarommey», «Pa3BUTHE XKU3HU B aApPXEHUCKOM 3pey,
«Pa3BuTHe )XU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B AJIIEO30MCKOU 3pey, «Pa3BuTue :Ku3Hu
B M€30301CcKoii 3pey, «Pa3BuTue ®KU3HU B KalHHO301CKOM 3pe», «CoBpeMeHHas cucTeMa OpraHu4eCcKoro
MHUDPa».

ObopynoBanue: repOapuu pacTEHUN Pa3IUYHBIX OTIEIOB, KOJUICKIIMHM HACEKOMBIX, BIIAXKHBIC
IpenapaTsl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHMX, CKEJIEThl I103BOHOYHBIX
KUBOTHBIX, Uyyelna NTHULl U 3Bepei, KOJUIEKIIMH OKAMEHEJIOCTEH, IMOJIE3HBIX HCKOMAEMBbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas sabéoparopuas padora «MonenrpoBanue onbiToB Munnepa—tOpu 1o nsyduenuro
aOMOTreHHOT0 CUHTE3a OPraHMYECKUX COCTUHEHUH B IEPBUYHON aTMOC(epe.

JlabopaTopnasi pabora «/3ydueHue u onrucaHne UCKOMAeMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnuyeckas padora «3ydeHne ocoOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY.

IpakTuyeckasi padora «3yueHne ocoOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. Ilpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Paszpnensl u 3agaun anTponosiornv. MeToasl aHTPONOIOTHH.

CraHOBJIEHHE TPEACTABIECHUH O MPOMCXOXKICHUM 4YEJIOBEKA. Pelnruo3Hsle BO33pEHHUS.
CoBpeMeHHbIE Hay4YHbIE TEOPHH.

CxozcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHUECKOE IOJIOKEHHE deloBeKa. CBUIETENbCTBA
CXOACTBa YEJIOBEKa C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OJOTUYECKUE, SMOPHOJIOTHYECKHE,
¢uznonoro-6MoxuMuUecKue, nopeaeHdeckne. OTIUUNs YeaoBeKa OT JKUBOTHBIX. IIpsMoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBwxyue cuibl ((pakTopbl) aHTpornoreHesa: Ouosiorndyeckue, couuanbHble. COOTHOIEHHE
OMOJIOTUYECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJuU aHTpororeHe3a. PaHHue uenoBekooOpa3Hble 00€3bsSHbI (MPOKOHCYNbI) H
paHHUE TOHTUBI — 00IIUE MPEIKH YeTIOBEKOOOPa3HbIX 00€3bsH U JTI0IeH. ABCTPATIONUTEKN — IBYHOTHE
peaKu aroaei. YenoBek yMenbli, epBble U3TOTOBJICHUS OPYIUN Tpyaa. YeaoBeK MPpAMOXOIALIUN U
nepBeId  BBIXOA JroAed 3a mpenensl Adpuku. YenoBek reinenbOeprckuii — oOmUNA mpesok
HEaHJEPTAIbCKOTO YEJIOBEKAa M YEJIOBEKAa pasyMHOro. YeynoBek HeaHAEPTAIbCKMM KakK BHJ JIIOAEH
XOJIOAHOTO KiuMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneTuka u najaeoreHOMUKA.



DOBOJIIOLIMSL  COBPEMEHHOTO uelloBeKa. EcTecTBeHHBI O0TOOp B MOMYNSALUSAX YeIIOBEKa.
MytarmonHslid miporiecc u nonumopdusMm. IlomynsimoHHbIE BOJHBI, JApeiid TEHOB, MUTpAIUs M
«3¢deKT OCHOBATENS B MOMYISIIUAX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacsl. [lonstue o pace. bomnbire pacsl: eBporeonaHas (€Bpa3uiickas), aBCcTpaio-
HEerpouiHas (3KBaTOpHaJIbHAs), MOHI'OJIOMIHAsS (A3MaTCKO-aMepUKaHcKasi). BpeMs u nmyTu paccesnenus
yeloBeka Mo IuiaHere. EAMHCTBO uenoBedeckux pac. HaydHas HECOCTOSATENBHOCTh pacusMa.
[TprcmocoOIeHHOCTh YelIOBEKa K Pa3HBIM YCIOBHUSAM OKPYXKAroIIe cpepl. BiusHue reorpadguaeckoit
cpensl U apeiida reHoB Ha MOPQOJIOTHIO U (U3HOJIIOTHIO YEIOBEKa.

MexIuCcUuIIMHAPHBIE METOIbI B PU3NYecKoil (OMOIOTHYECKO) aHTPOMOJIOTUH. DBOJIOIMOHHAS
AHTPOIOJIOTUSl M NAJICOAHTPOINOJIOTUS YEJIOBEUECKUX NOMyNsiuuii. buocouuanbHble HccieaoBaHUs
pUPObI ueroBeka. McciaenoBanue K03BOIIONUN OMOJIOTMYECKOT0 U COIMAIBHOTO B UETIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. HdapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «MeTtonbl  aHTpornosioruuy»,  «['OJOBHOM  MO3r  4elOBEKay,
«YenoBexooOpa3Hbie 00e3bHbIY, «CKeNeT YyelloBeKa U CKEJIeT MIUMITaH3e», «PyIMMeHThI U aTaBU3MBI»,
«/IBrKyIME CUIIBbl aHTPOIIOT€HE3a», « IBOIIOLMOHHOE IPEBO YETI0BEKAY, «ABCTPAIONUTEKY, «HenoBeK
ymenslin»y,  «YHemoBek — mpsaMoxonadmui»,  «JlenucoBckuit  yenoBek» — «Heanaeprambubiy,
«Kpomanbouub», «Ilpeaku yenoBekay, «ITambl IBOJIOLNUN YEIOBEKa», «Packl yeroBekay.

O6opynoBanue: MyJIsSKH OKaMEHENIOCTeH, MPeaIMEeTOB MaTepuaibHOW KYIbTYphl MPEIKOB
YeloBeKa, penpoaykiuu (dhotorpadun) KapTHH ¢ MHQPOJOTUICCKUMH M OMOJICHCKUMHU CHOKETaMU
MIPOUCXOXKACHUS YeloBeKa, pororpaduu HaXOAOK HCKOMAEMbIX OCTaTKOB YeJIOBEKa, CKEJIET YeIOBEKa,
MOJIETb Yeperia YeaoBeKa U yepena MUMIIaH3e, MOJIeb KUCTH YeJIOBEKa U KUCTU IIKMMIIaH3€, MOJENIN
TOpca MPEJKOB YEIOBEKa.

JlabopaTopHas padora «/3yueHue ocoOCHHOCTEH CTPOCHUS CKEJIeTa YeJIOBEKa, CBSI3AHHBIX C
MPSAMOXOKIECHUEM Y.

IIpakTHyeckasi padora «/3yueHne sKOJOTUYECKUX afanTaluil YeTOBEKay.

Tema 6. JDkoJiorusi — HaAyKa 0 B3aMMOOTHOIIEHMAX OPraHU3MOB W HAJAOPraHU3MEHHBIX
CHCTEM C OKpYKalei cpenoi

3apokaeHne U pa3BUTHE YKoJIOTUU B TpyAax A. I'ymbonbara, K. @. Pynse, H. A. CeBepiiosa, D.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBs3b 3KOJOTUU C APYTUMU
HayKaMH.

Metoael skonoruu. lloneBele HaOmonEHUSA. OKCHEPUMEHTHl B 3KOJOTHUHU: MPUPOJIHBIE H
naboparopubie. MopaenupoBaHue B HKOJOTMH. MOHUTOPUHT OKpYXKAIOWIEH Cpelbl: JOKATbHBIN,
pPEruOHANIbHBIN U TJI00ATBHBIN.

3HaueHUe HKOJIOTMUECKUX 3HAHUU Ul YEJI0BEKa. JKOJIOTMYECKOE MHUPOBO33PEHHUE KaK OCHOBA
CBSI3€M YenoBeuecTBa C MNpUpood. DOpMHUPOBAHUE HSKOJOTHYECKOW KYJIbTYPhl U SKOJOTMYECKOU
IPAMOTHOCTH HACEJIECHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. 'ymGonsar, K. @. Pynbe, H. A. CeBeprio, 3. ['ekkens, A. Tercnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazmensl skomorum», «Metoasl skojorun», «CxemMa MOHUTOpPHHTA
OKpY’KaloIlen CPeabD».

JlaGopaTopHas padora «/3ydeHrne METOI0B IKOJIOTHIECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa 00OMTaAHUSA

Dxonorndeckue (HaKToOpbl U 3aKOHOMEPHOCTH MX JedcTBHs. Kimaccuduraius 3KOIOTHUYECKUX
¢dakTopoB: abuoTHUecKue, OuoTHYecKHe, aHTponoreHHble. OOIME 3aKOHOMEPHOCTH JACUCTBUS
skonornueckux (akropos. [IpaBuno munumyma (K. Hlnmpenrens, 0. JIubux). TosepaHTHOCTB.
DOBpUOHOHTHBIE U CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid axrop. [leficTBHEe pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTUUECKHUE TPYIIbl PACTEHUI U )KUBOTHBIX MO OTHOILIEHUIO
K cBeTy. CurnanbHast poiib cBeTa. POoTOneproIu3M.

Temmepatypa kak dkojmorumdeckuii ¢akrop. JleiicTBue TeMieparypbl Ha OpPTraHHU3MBIL
[ToikunoTepMHBIE 1 TOMOHOTEPMHBIE OPraHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.



BrnaxxnocTh Kak skonoruyeckuii gpaxtop. [Ipucrnocodiaenns pacteHuil K moaaep>kaHuio BOJAHOTO
Oamanca. Knaccubukamuss pacTeHWH IO OTHOIICHHWIO K Boje. lIpucmocoOiieHHs KUBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHUS OpPraHMW3MOB: BOJIHAs, HA3€MHO-BO3JYIlHAs, IOYBEHHAas, TIJIyOWHHas
MOJINOYBEHHAs, BHYTpUOpPTraHU3MeHHAsA. DU3NKO-XUMHUYECKHE OCOOEHHOCTH cpen oOuTaHus
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K KH3HU B Pa3HbIX Cpe/ax.

buonoruueckue putmbl. Buemnue u BHyTpeHHHE pUTMBbL. CyTOYHBIE W TOJAMYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

Kusznennsie hopmbl opranu3MoB. [lonsTre o xxu3HeHHo# Gopme. JKuzHeHHbIe (OPMBI paCTCHHIN:
JIepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE TPaBbI, OJHOJCTHHE TpaBbl. JKu3HEHHBIC (POPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue ¢akropbl. Buapl OMOTHYECKUX B3aWMOACUCTBUN: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opwmel. I[lapasuTusm, koomepaiusi, MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJieOHn4ecTBo). Herpoduueckue B3ammoseicTBusi (Tomuyeckue, ¢opudeckue, ¢adbpudeckue).
3HaueHue OMOTHYECKUX B3aMMOJEUCTBUU [UJIsl CYIIECTBOBAHMSI OPraHU3MOB B cpelie OOUTaHUS.
[IpuHUIKIT KOHKYPEHTHOTO UCKIIFOUECHHUSL.

JdeMoHcTpamun

Tabnuiet u cxembl: «IKoorndeckue GakTopb», «CBETOBOW CHEKTP», «IKOJOTHUECKUE TPYIIITBI
KUBOTHBIX 10 OTHOLUEHUIO K CBETY», «TeIIOKpOBHbBIE KUBOTHBIEY, «XOJOAHOKPOBHBIE KUBOTHBIEY,
«DU3NOJIOTUYECKUE aNlalTallik KUBOTHBIX», «Cpeapl oOuTaHus oOpraHu3MoB», «buomornueckue
putMbl», <«OKuszHeHHble QoOpMbI pacTeHuil», <«OKu3HeHHble (GOPMBI JKUBOTHBIX», «IKOCHUCTEMA
LIMPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOro yeca», «llenu nuranus», «XUIIHUYECTBOY,
«[Tapazutuszmy», «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repdbapuyl pacTeHUH U KUBOTHBIX, MIPUCIIOCOOICHHBIX K BIUSHUIO Pa3IMYHBIX
9KOJIOTHYECKUX (PAKTOPOB, TepOApUU CBETONIOOMBBIX, TEHEIIOOMBHIX U TEHEBBIHOCIHMBBIX PACTCHHIA,
CBETOIIOOMBBIC, TEHETMIOOMBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIC PACTEHHs, repOapuyd M KOJUICKIUU
TEIUIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTONYMBBIX pPAaCTEHUH, uydeia NTHUIl U 3Bepeld, repdapuu
pacTteHuii, oTHocAMMXCS K rurpoduram, xcepoduram, mMe30puTaM, KOMHATHBIC PACTEHUS JaHHBIX
IpyMnM, KOJIEKIIMU XUBOTHBIX, OOMTAIOIINX B Pa3HBIX cpefax, repOdapuu U KOJUICKIIMU PACTEHUH U
KUBOTHBIX, 00JIaJAIOIINX YepTaMU MPUCIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUMN KU3HH,
repOapuu 1 KOJJIEKIIMK PACTEHUH U )KUBOTHBIX PAa3MYHBIX )KU3HEHHBIX (DOPM, KOJIEKIIMU KUBOTHBIX,
YYaCTBYIOIIUX B PA3JIMUHBIX OMOTHYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi pabora «BrIsiBIeHHE PUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETaY.

JlabopaTopHas pa6ota «BpIsiBIeHre MPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHUIO TEMIIEPATYPHI.

JlaGopaTopnasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHHUM U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rus BUAOB U NOMYJIALMI

DKOJOTHYECKHe XapaKTepucTUku nomynsuuu. [lonmynsius kak Ouonornyeckas cuctema. Poinb
HEOJAHOPOJHOCTH Cpeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTUH BUIIOB B (DOPMHUPOBAHUH
MPOCTPAHCTBEHHOW CTPYKTYphl mnomnyisiiuii. OCHOBHBIE MOKa3aTeNM MOMYJALMH: YHUCIECHHOCTD,
IJIOTHOCTh, BO3PACTHAasl M IOJIOBAasl CTPYKTYpPa, POXKAAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTparusi.

Dkojorydeckas CTpykTypa mnonyisiuud. OneHka YHCIeHHOCTH mnonynsiuud. JIuHamuka
nonyysilMi U €€ peryisiuus. buotmyeckuil moTeHIuMan nonyisauuu. MojenupoBaHUE TUHAMUKH
nonyJsiiun. KpuBble pocTa YMCIEHHOCTH MOMyJsiiiui. KpuBbie BEDKUBaHUA. Perymsaius 9ucieHHOCTH
MOMYJISIIAIA: poJib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT TNIOTHOCTH. DKOJIOTUYECKUE CTPATETUN
BUJ0B (I- u K-cTpaTterun).

[lonatue 006 »oKonoruyeckod Hume Bujpa. MectooOutanue. MHoOromepHas MOJENb
skonornyeckod Humu Jx.M. XartumHcona. Pa3mepsl skonornueckoi HuUIIM. [loTeHnmaneHas u
peann30BaHHAS HUIIIU.

Bung kak cucrema mnonyadanuid. Apeansl BHAOB. Buapl M MX JKU3HEHHBIE CTPATETHU.
DKOJIOTM4ECKHE SKBUBAJICHTHI.



3aKOHOMEPHOCTH IOBEJEHMSI U MUIpAlUil )KUBOTHBIX. bHonornueckne MHBa3MMU 4yKEPOJIHBIX
BU/JIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4nHCOH.

Tabmuupl ¥ cxembl: «OKOJIOTMYECKHE XapaKTEpUCTUKM mnomymsuuny, «lIpocrpancTBeHHas
CTPYKTypa momnyisuun», «Bo3pactHele nupamMuabl nonyasuuny», «CKOpOCTh 3aCeIeHUs MOBEPXHOCTU
3eMii pa3InuYHbIMU opraHu3zMammny, «Mojens sxkonoruyeckoi Humm Jx. M. Xatunnconay.

Ob6opynoBanue: repOapun pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JlabopaTopHas padora «lIpucrnocoOneHus ceMsH pacTEHUN K pacCeICHUION.

Tema 9. Jkos0rus coodmecTB. IKOJOrHYeCKHe CUCTEMBbI.

CooOmiectBa opranu3moB. buoiieHos u ero crpykrypa. CBsi3u MEX]ly OpraHu3MaMu B OUOIIEHO3E.

Okocucrema Kak oTkpbitas cucrema (A. Jlx. Tencnun). @yHKIMOHATBHBIE OJIOKHM OPTraHU3MOB B
AKOCHCTEME: MPOIYLEHThI, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHU. Tpoduueckue nenu u
cetu. Abuotnueckue 010ku sKocucTeM. [10uBbI U MBI B 3KOocucTeMax. KpyroBopoT BEImecTB M MOTOK
SHEPTUH B SKOCHUCTEME.

OcHOBHBIE [T0Ka3aTeIN IKOCUCTEMBI. buomacca 1 mpogyKiusi. DKOJI0rH4eCKHe TUPaMUbl UUCEL,
OMOMACChI U DHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Pnykmyayuu. HampaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKilecCcuu. IlepBUUHbIE U BTOPUYHBIE CYKIIECCUH M UX TPUYUHBIL.
AHTpoOTIOTeHHBIE BO3IEHCTBHS Ha cyKieccun. KimmMakcHoe coobmecTBo. bropasHooOpasue u moinHoTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvbl MOpeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbvlHb.

AHTpOIIOT€HHBIE ~ 3KOCUCTEMBI.  Arpo3kocucrema.  ArpoueHo3.  Pasmuums — mexay
aQHTPONOTEHHBIMU U MPUPOIHBIMU IKOCHCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoxackas d¢uopa u dayHa.
CuHaHTponu3anus ropoackoit paynsl. buonornyeckoe u x034iCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U
ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX B3aMMOCHCTBHI OpPraHU3MOB B SKOCHCTEMax. Pob
KackaoHo2o 3ghghekma u 8u006-30uhpukamopos (Kirouesvix 6u008) 8 (YYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc 2HepruM M BEHIECTB MEXAY CMEXKHBIMHU JKOCHCTEMaMH. Y CTOMYMBOCTh OPIaHU3MOB,
MOMYJISILIUI U SKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JIEHCTBUH.

Mexanuzmbvl 86030eticmsust 3a2psA3sHeHUll PAZHbIX MUN08 HA CYOOP2aAHUBMEHHOM, OP2AHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCTNIEMHOM YPOBHAX, OCHOBbI IKOIO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
8o30eticmausi. MeToJ0J0T sl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOT'€HHBIX SKOCHCTEM.

JdemMoHcTpanuu

IToptper: A. JIx. Tencau.

Tabmuiper u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa IHPOKOJIUCTBEHHOIO JIECay,
«QKocHcTEMa XBOMHOTO Jieca», «DyHKIMOHAIIBHBIE IPYIIIBI OPraHU3MOB B SKOCUCTEMEY, «KpyroBopor
BEIIECTB B 3KocucteMey, «llemn murtanus (macTOUWIIHASs, NETPUTHANA)», «IKOJOTHYECKas MUpPaAMUJIA
gucen», «JKOJorM4eckas TupaMuga OHoOMacchl», «DKOJIOTUYECKas MHUpaMHUAa DSHEPTrUum»,
«O6paszoBanue Oonora», «llepBuuHas cykueccusi», «BoccraHoBieHHE Jieca MOCIE MOXKapay,
«JxocucTeMa o03epa», «ArpoueHo3», «KpyroBopoTr BEIIECTB M IMOTOK 3HEPTUHM B arpoLEHO3E»,
«IIpumepbr ypOOIKOCHCTEM.

Ob6opynoBanue: repbapum pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Uydela MTUI] U 3Bepeid, repoapuu
KYJIbTYPHBIX U JTUKOPACTYLIUX PACTEHHH, aKBapUyM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «3yyenue u onucanue ypOo3KOCHCTEMBI».

JlabopaTopHnasi pabGora «l/3ydeHue pa3HOOOpazwsi MEIKUX IMOYBEHHBIX UJICHHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX .

IKCKypeust «OKCKypcuss B THUIHMYHBIM OuoreoneHo3 (B AyOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOJOJIbHBIM WM TOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIE I B TEIUIMYHOE XO3SIIICTBO)».



Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmieruranerapruas 00oouka 3eMiid, TAe CYIMIECTBYET WM CYIIECTBOBAja YKU3Hb.
PasButue npencraBnenuit o 6umocdepe B Tpyaax D. 3tocca. Yuenue B. U. Bepnanckoro o 6uocepe.
O6mactu 6uocdeps! u e€ coctas. JKuBoe BeriecTBo 6nochepsl v ero GyHKIINUH.

3aKOHOMEPHOCTH cymiecTBoBaHuss Ouochepsl. OcobOeHHOCTH OuOchepbl Kak II0OATBHOM
skocucTteMbl. /JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB U OMOreOXMMHYECKHE
LUKJIBI (yriieposa, a3oTa). PUTMu4HOCTh siBJeHUi B Onocdepe.

3onanbHOCTh OuOchepsl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIU: TYHIpA, XBOWHBIE Jieca,
CMEIlIaHHbIE U IIMPOKOJIUCTBEHHBIE JIECa, CTeIH, CAaBaHHbI, ITYCTHIHU, TPOIIUYECKHUE JIECa, BHICOKOTOPBSI.
Kiumat, pacTUTENnbHbIN U )KMBOTHBIM MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (YHKIHS >KMBBIX CHCTEM, OI[EHKAa MX PECypCHOro MOTEHIHana U OUOC(EepHBIX
(GyHKIHH.

JdemoHcTpauuu

[Toprpetsi: B. U. Bepnazackuii, 3. 3rocc.

Tabmuubr u cxemsl: «['eochepbr 3emmm», «KpyroBopor azora B mpupoae», «KpyroBoport
yriaepona B npupoze», «KpyroBopor kucinopoga B mpupone», «KpyroBopoT Boabl B IPHUPOIE»,
«OcHoBHBIE OMOMBI cylInY, «KnumaTtuueckue nosca 3emnny, «[yaapay, «Taiiray, «CMenanabii 1ecy,
«lIupokonuctBenHsii jgecy, «Crenby, «CaBanHay, «Ilyctoinay, « Tponudeckuit gec.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBeKk M OKpYyKalolas cpeaa

DKoJOTHYecKHe KPU3UChl U UX NpU4yuHbL. BosneilicTBue yenoBeka Ha O6uochepy. 3arps3HeHue
BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOJAHON cpelbl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymienue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3mMeHeHue KirMara.

AHTpOTIOTEHHOE BO3/ICMCTBUE HA PACTUTENBbHBIN U KUBOTHBIA MHUpP. OXpaHa pacTUTEIBLHOTO U
KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIBI OXpaHbl Npupoabl. KpacHsie kHuru. Ocobo oxpaHsiembie
npupoanbie Teppuropun (OOIIT). borannueckue cazibl 1 300JI0rMYECKUE TAPKH.

OcHOBHbBIE MPUHIUIBI YCTONYMBOIO pPa3BUTHUS YEJIOBEUECTBA M MPUPOABL. ParmoHagbHOE
IIPUPOIONOJIB30BaHUE U COXpaHEHUE OMOJIIOITMUECKOTo pa3HooOpasus 3emin. O01ue 3aKOHOMEPHOCTH
IJI00aTBHBIX JKOJOTHYECKHX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HUCAa M €ro BEpOSITHBIC
MIOCJIEZICTBUSI.

Pa3zButue METO0B MOHMTOpPWHIA Pa3BUTHs ONACHBIX TEXHOT€HHBIX MporeccoB. Cucmemmvie
uccreoosanusi nepexooa K  pecypcocbepezaioujeri U KOHKYPEHMOCHOCOOHOU — SHepeemuxe.
buonocuueckoe pasnoobpazue u ouopecypcel. Hayuonanvhvie uHGOpMayUuoHHbIE CUCMEMDL,
obecneuusaiowue 00Cmyn K UH@Gopmayuu no cOCMosHUIO OmoOeabHblX U008 U dkocucmem. OcHogul
9KOpeaduIUmMmayu IKOCUCmem 1 cnocooos 6opbosl ¢ buonospesicoenuimu. Pexonempykyus mopckux u
HA3EMHBIX 9KOCUCTNEM.

JdemoncTpanuu

Tabmuubl U cxembl: «3arps3HeHue aTMocdeps», «3arps3HeHue ruapochepsl», «3arpsi3HEHHE
nouBsl», «[lapHukoBbIl 3¢dekT», «Ocobo oxpaHseMble NPUPOAHBIE TeppUTOpUNY, «Mojenu
YIPAaBIEMOT0 MUPay.

Ob6opynoBanue: ¢dororpaguu oxpaHseMbIX pacTeHHH W >KMBOTHbIX KpacHoil kHuru Poccuiickoii
®enepannn, KpacHON KHUTH pErvoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOT O ITPEJIMETA

JINYHOCTHBIE pe3yabTaThl

®I'OC COO ycranaBimMBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS 00YJarOITUMHUCS MPOTpaMM
CpeIHEro o011ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE.

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS MNPOrpaMMbl IO OWOJOTMH BbIICICHBI
CJIEIYIOILME COCTABJISIFOIINE: OCO3HAHNE 00YYaIOIUMHKCS POCCUICKON TPa)kTaHCKON UJIEHTUYHOCTH —
TFOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CAMOONPENEICHUI0, Haludyue MOmusayuu X
oOyueHuto OWOJIOTUHU, YeleHanpasieHHoe pa3gumue BHYTPEHHUX YOEXKICHHH JIMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH W MCTOPHUECKUX TPAJAULUI Pa3BUTH OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms 00YYaIOIUXCSl PYKOBOJACTBOBATHCA B CBOEU JEATEIBHOCTU I[€HHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMHM, TIPUCYIIMMU CHCTeME OHOJOTHYECKOro 00pa3oBaHUs, Haauuue npagoco3HaAHUs
9KOJIOTHYECKOM KYIbTYPBl, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH KU3HEHHbIE TJIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOSHHSI IPOTPAMMBI 10 OMOJIOTUN JOCTUTAIOTCS B €AMHCTBE yUeOHOM
W BOCIWTATEIbHOM  JEATEIIBHOCTU B  COOTBETCTBUM C  TPAJUUUMOHHBIMM  POCCUHCKHUMH
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMM M JIyXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSMH, NPUHATHIMU B
oOmiecTBe NpaBWJIaMU U HOpPMamMH TMOBEACHHUS M CIHOCOOCTBYIOT TpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUSI U CAMOpPAa3BUTHUS, Pa3BUTHUS BHYTPEHHEW NO3UIMM JIMYHOCTH, MATPUOTHU3MA U
YBaXKEHUS K 3aKOHY U [IPABOINOPSIKY, YEJIOBEKY Tpya U CTaplieMy MOKOJIEHUIO, B3AUMHOI'O YBaXEHUS,
Oepe)KHOTO OTHOWICHHWS K KyJbTYPHOMY HACICIWI0 M TPATUIMSIM MHOTOHAIIMOHAJIBHOTO HapoJa
Poccuiickoit ®denepaiuu, Npupoie U OKPYKarollen cpese.

JIMYHOCTHBIE pPE3YNbTAaThl OCBOCHUS Yyd4eOHOTro mpeamera «bHOOTHS» TOMKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXcs PYKOBOJACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MMO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAAULMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, paCHIMpEHUE >KU3HEHHOTO
OMbITa U ONbITA JEATEIBHOCTH B MPOILECCE pealu3alyd OCHOBHBIX HAlpaBICHUHW BOCIHUTATEIbHOMN
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIUU O0YUYAIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 0011eCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATENbHOCTH NPU CO3AAHUU YUEOHBIX IPOEKTOB,
peleHnH yuyeOHBIX U N03HABaTEIbHbIX 3a/]ay, BHIIOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUIEHUIO K SBJIEHUSM COBPEMEHHOMU
KHU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBaThb B CBOMX JIEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aMMOJEHCTBUS
Jofiel ¢ pa3HbIMU YOEKACHUSMH, KYIbTYPHBIMHU IIEHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO  BBINIOJHEHUS  YUeOHBIX,
IIO3HABATENIbHBIX U HCCIIEN0BATENIBCKUX 3ajad, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
IIpH 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJEPKAHUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJOHTEPCKOM IEATENBHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

Cc(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKOW HAEHTUYHOCTH, MAaTPHOTH3Ma, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepe PomnHOM, ropaocTu 3a CBOM Kpai, cBoro Poauny,
CBOM A3BIK U KYJIBTYPY, IPOILJIOE U HACTOSALIEE MHOIOHALMOHATILHOIO Hapoaa Poccnn;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0 M MaMATHUKAM MPUPOJIbI, JOCTHKEHUIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIICHMBAaTh BKJIAJ POCCUHCKHUX YUEHBIX B CTAaHOBJIEHHME W pa3BUTHE OUOJIOTHH,
MOHMMAaHMsI 3HaYeHUs1 OMOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00IIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €T0
cynp0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUNUCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPHUEHTUPYACh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTENSM, CO3JaHHI0 CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaJAULIMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYAsh 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOUICHHIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMIJICHUE MPOSIBIATh KaueCTBA
TBOPYECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnuTaHus, GOPpMHUPOBAHUA KYJbTYPbl 310POBbSi U 3MOIUOHAJIBLHOIO
Os1aromosty4us:

MOHUMAaHWE U peanu3alus 3JA0pOBOro M Oe3omacHoro oOpasza >KUM3HHM (30pOBOE MUTAHHE,
COOJIFOZICHHE TUTHCHHYECKUX TPABWJI W HOPM, COAITAHCHPOBAHHBIH PEKUM 3aHATHH M OTIBIXA,
perynspHasi (pu3nuecKkas aKTUBHOCTbH), OEpEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3HUECKOMY U ICHXUYECKOMY 37/0POBBIO;

MOHMMAaHKUE [EHHOCTU MPaBWJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOrO MOBEIEHUS B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHWE TIOCIEACTBUNM W HENPUATUS BPEIHBIX NPUBBIYEK (YMOTpeOJIeHHUS aIKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOM J€ATEIBbHOCTH TEXHOJOIMYECKOM M COLMAlIbHOM HaIpaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIITOHSTH TAKYIO JICSITEILHOCTD;

UHTEpPEC K pa3Iu4HbIM cdepaM MpodeccnoHalbHON AeATeIbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIN BRIOOP OyayIiei mpodeccun U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

HKOJIOTHUECKHU 1eIecO000pa3HOe OTHOIICHHE K TPUPO/IE KaK HCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE
€€ CyIlIeCTBOBAaHMS,

MOBBILIIEHUE YPOBHS IKOJIOTHUECKON KYIbTYPBI: MPUOOPETEHHE OIbITA TUIAHUPOBAHHS TOCTYITKOB
Y OIIEHKU UX BO3MOXHBIX TTOCJICICTBUM JIJISI OKPYXKAIOIEH CPEJIbl;

OCO3HaHUe TT00aTbHOI0 XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTeil UX pelIeHHs;

CIIOCOOHOCTh MCTOJB30BaTh MPUOOpPETAaEMbIe MPU M3YUYCHUM OMOJIOTUM 3HAHHUS U YMEHHS MpHU
pelieHnr MpoOJieM, CBSI3aHHBIX C palOHATIBHBIM MPHUPOAOIONIB30BaHNEM (COONIOICHHE TPaBUII
MOBEJICHUsI B TIPUPOJIE, HAMPABICHHBIX HAa COXpPAaHEHHWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHY BHUJIOB,
9KOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPUSTUE JCHCTBHI, MPUHOCIIIMX BPEI OKPYKAIOIIEH MPUPOJHON Cpele, YMEHHE
MIPOTHO3UPOBATh HEONATOMPUSITHBIE DKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUU U
MpeA0TBpAIaTh UX;

HaJU4Yhe Pa3BUTOrO0 JKOJOTMYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYJIbTYpbl, OINbBITA
NESATETLHOCTH YKOJIOTHIECKON HANIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI MU B TI0O3HABATEILHOM,
KOMMYHUKATUBHON U COLIMAJIbHOW MPAaKTHUKE, TOTOBHOCTU K YYacCTHIO B MPAKTHUUECKOU JIEATETbHOCTH
AKOJIOTUYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH ¥ 00IIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJHUKYJIHTYPHOM MHDE;



COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIBTYpbl KaK CpEICTBA B3aUMOCHCTBUS
MEX]y JIIOIbMU U1 [TO3HAHUS MHPA;

NMOHMMaHWe crHeuuuku OUOJIOTMM KaKk HAayKd, OCO3HaHUs e€ ponu B (OPMHPOBAHUU
paLMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/JaHUH LIEJIOCTHOIO MPEJICTaBIeHUS 00 OKPY)KaIOLIeM MHUpe
KaK O €IUHCTBE NPUPOJBI, YEIOBEKAa M OOILIeCTBa, B MO3HAHUHM IMPHPOJHBIX 3aKOHOMEPHOCTEH M
peLeHny IpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH Ui COBPEMEHHOM IMBHIN3AIMH: 00eCIIeueHUs] HOBOTO
YPOBHSI Ppa3BUTUS MEAMLUHBI, CO3/laHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peIlaTh
pecypcHble IpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IIOMCKA ITyTEH BbIX0J1a U3 INI00ATbHBIX IKOJIOIMUECKUX
npobieM u obecredeHus] TMepexona K YCTOMUYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BAaHUIO
IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TMOJyYCHHH OWOJOTHMYECKUX 3HAHMK B IEISAX IOBBIIICHUSA OOIIEH
KYJIBTYpBbl, €CTECTBEHHO-HAayYHON IPAMOTHOCTH, KaK COCTaBHOM 4acTu ()yHKLMOHAJIBHON IPaMOTHOCTH
oOyuatomuxcsi, GopMupyeMoi pu U3YIeHUU OMOJIOTHH;

IIOHMMaHWE CYIIHOCTH METOJOB IIO3HAHMS, MHCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh MOIy4aeMble 3HAHUS JUIsl aHAIH3a U OOBSCHEHHS SBICHHH OKPY)KAIOIIETO
MHUpPa M IPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHME JIe1aTh OOOCHOBAHHBIC 3aKJIIOUEHHS HAa OCHOBE
HAYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C HENBI0 IOTYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOATENBHO UCIOJIb30BATh OMOJIOTHYECKUE 3HAHUS TSl peleHUs IpobiieM B
peabHBIX KU3HEHHBIX CHUTYalUsX;

OCO3HaHME LIEHHOCTH HAYYHOW JEeATeNbHOCTH, TOTOBHOCTb OCYIIECTBIISATh HPOCKTHYI U
MCCIIEIOBATENBCKYIO JETENbHOCTh HHUBHUIYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTBH K HEIIPEPHIBHOMY O0Pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTYYCHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMHU MOTPEOHOCTSIMH.

MeTtanpeameTHble pe3yJibTaThl

MertanpeameTHble pe3yibTaThl OCBOEHUS y4deOHOro mpenMera «buomorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYHYAIOMIMXCS  MEXKIUCIHUILTMHAPHBIE
(MexmpenMeTHbIe) OOlIeHayYHbIe MOHATHS, OTPAKAIOLIUE EIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
cHenu(puKy METOI0B TO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SBJICHUE,
mporecc, cucreMa, HayyHbld (hakT, NPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
uccieoBaHue, HabJI0JeHIe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHe); YHUBEpCAIbHbIE yUeOHbIE 1€HCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKAaTHUBHBIC, pEryJIsTHBHbIE), oOecrneuyuBaromue (GOpMHpPOBAHUE
(YHKIIMOHAJIBHOW TIpPaMOTHOCTH M COLMAIbHOM KOMIIETEHIIMM OOy4aroluXxcs; CHOCOOHOCTh
o0y4aroIuxcss HMCHOJb30BaTh OCBOECHHBIE MEXIMCLUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHHUS U
YHUBEpCalIbHbIC YUeOHBIC JCHCTBUS B MIO3HABATEIHLHON U COIMATLHOM MPaKTHKE.

B pesynbTare nzydeHus: 61ooruu Ha ypoBHE CpeHEro o0miero oopa3oBaHus y 00y4aromerocs
OyayT chOpMHUpPOBaHbBI MO3HABATEIbHBIE YHHUBEpCAIbHbIE Yy4YeOHbIE EHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJbHbIC YUeOHbIE IeWCTBUS, PETYIATUBHbIE YHUBEPCATIbHBIE YUeOHbIE JeHCTBUS, COBMECTHAsS
NEeSITENIbHOCTbD.

MeramnpeaMeTHble pe3yibTaThl OCBOCHHUS MPOTrpaMMbl CpeHEro oOIiero o0pa3oBaHuUs JTOJKHBI
OTpaxkaTh:

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH JCHCTBUSIMU .

1) 6a3oBbIe JJOrHYECKHeE TeHCTBUS:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBATh M aKTyaJU3UpoOBaTh IMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh MPU OCBOCHUHU 3HAHMUN NPUEMBI JIOTUUYECKOTO MBILIUICHUS (aHaTW3a, CHHTE3a,
CpaBHEHHUs, Ki1accuukaiiu, 0000UIeHHS ), paCKPBIBATh CMBICT OMOJIOTUYECKUX MOHITHH (BBIACIATH UX
XapaKTepHbIe NPU3HAKHU, YCTAHABIUBATD CBA3U C IPYTMMH ITOHATHAMH);

OTIpEeAEIATh LIETH ACSITeIbHOCTH, 3a/1aBast MapaMeTphl U KPUTEPUH MX JTIOCTHIKEHUS, COOTHOCUTD
pE3YJIbTAThl JEATENBHOCTH € TOCTABJIEHHBIMHU LIETSIMY;

HCIOJIb30BaTh OMOJOTMYECKHE MOHATHS 111 OObsICHEHUS (DAKTOB U SBJICHUM KUBOM MPUPOIBL;



CTPOUTH JIOTUYECKUE PACCYKIAEHUS (MHIYKTUBHBIEC, IEIAYKTUBHBIE, 110 aHAJIOTHHU), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOPEYUs B PACCMATPUBAEMBIX SIBICHHUAX, (HOPMYyIUpPOBAaTh BBIBOABI U
3aKJIFOYEHNS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA JJIsl IPEJCTABICHUS CYILECTBEHHBIX CBS3€H MU
OTHOLICHUHA B H3YyYaeMbIX OHOJOTMUECKHMX OOBEKTaX, a TakXKe IMPOTUBOPEUM pa3HOro poja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX UCTOUHHKAX;

pa3pabarbIBaTh IJIaH pEIICHUS MPOOJeMbl C y4ETOM aHajdM3a MUMEIOIIUXCS MaTepUaTIbHBIX U
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIILHOCTD, OLICHUBAaTh COOTBETCTBUE PE3yJIbTATOB LIEJISIM, OLIEHUBATh
PHUCKHU NOCIEACTBUM NEATENBHOCTH;

KOOpDJMHUPOBaTb U  BBINOJHATH pabOTy B YCIOBUSX pEAbHOIO, BHUPTYaIbHOTO M
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX IPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJaJIeTh HAaBbIKAMU Yy4eOHO-HCCIIEZOBATENbCKOM M IPOEKTHOM JEATENbHOCTH, HABBIKAMU
pasperieHus npooiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IMIOMCKY METO/I0B PEILICHHS
IIPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B I03HAHMS,

HCIOJIb30BaTh PA3JIMYHbIE BUJIBl JACIATEIBHOCTH [0 IIOJYYEHHWIO HOBOI'O 3HAHUS, €ro
MHTEpIpeTaluy, IpeoOpa3oBaHHIO U IPUMEHEHHIO B YUEOHBIX CUTYallUsX, B TOM YHCJIE NIPH CO3AaHUU
Y4eOHBIX U COIAIIBHBIX ITPOEKTOB;

¢bopMHpOBaTh HAay4yHBI TUI MBIIUICHUS, BJAJAETh HAYyYHOH TEPMHUHOJIOTUEH, KIHOUYEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh M (HOPMYyIMpPOBATh COOCTBEHHBIE 33Jayd B 0OOpPa30BaTENbHOW JAEATENBHOCTH MU
KU3HEHHBIX CUTYaIUsX;

BBISIBJISATh IPUUUHHO-CIICICTBEHHbBIE CBSA3U M aKTYalIM3UpPOBATh 3a/ady, BbIIBUI'ATh TUIIOTE3Y €€
pellieHns, HaXOAUTh apryMEHThI AJIs JOKa3aTelIbCTBA CBOMX YTBEP)KICHHI, 3a/aBaTh NapameTpbl U
KPUTEPHUH PELICHMUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELICHUS 3a7aud pPe3yabTaTbl, KpUTUUECKHU OLEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILLECTBIATh IIEJICHANPABIEHHBI TOUCK IIepeHoca CpEeACTB U CIOCOO0OB JeicTBUSA B
po¢eCCUOHANBHYIO CPENY;

YMETh MIEPEHOCUTDh 3HAHUS B 103HABATEIbHYIO M MIPAKTHUECKYIO 00IaCTH JKU3HEACATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX o0acTel;

BBIJIBUT'aTh HOBbIE UJIEH, IPEAJIaraTh OPUTHHAIBHBIC TOIX0/Ibl U PEIIEHUs, CTABUTh IPOOIEMBI U
3aJ1a4M, JOMYCKAIOIUeE aJIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUHHMKAX MH(OpMaLUU (TEKCTE y4eOHOIo Mocodusi, Hay4yHo-
MOMYJISAPHOI TuTepaType, OMOIOTHYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MHTepHeTe), aHanu3upoBaTh MHPOPMAIIUIO Pa3IMUHBIX BUIOB U (OPM MpPENCTaBICHUS, KpPUTUUECKU
OLICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTH;

(dbopMynupoBaTh 3ampockl U TPUMEHATh pa3IMYHblE METOJbl MpU TOUCKE U O0TOOpe
O6uosiornyeckoil nupopMau, He0OXOIUMOH /s BHITIOTHEHUS YUeOHBIX 3aa4;

MpUOOpeTaTh  OMBIT  WCIOJIb30BAHUS  MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
COBEpILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3INYHbBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeacTaBIeHus Ononornyeckoi nudopmanuu
(cxemsl, rpauKHy, IarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYroe);

WCTIOTh30BaTh HAYYHBIH SI3BIK B KAYECTBE CPEJICTBA TIPH paboTe C OMOIOTHIECKON HH(POPMAIIHEH:
NPUMEHATh XUMUYECKHE, (PU3NYECKHe U MaTeMaTHUECKUe 3HAaKU U CUMBOJIBI, (OPMYIIbl, aO0peBuaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHIE CPEICTBA HATJISTHOCTH;

BJIaJIETh HAaBbIKAMM PacllO3HABaHMS U 3alMThl UH(GOpMAIMK, HHPOPMALMOHHON 0€301MacHOCTH
JUYHOCTH.



OBJaieHNe YHUBEPCATLHBIMH KOMMYHUKATHBHBIMH 1€iCTBHSIME:

1) oomenmne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax KU3HM, aKTHUBHO Y4acTBOBATh B JUAJIOTE HIIH
IHMCKYCCHH TI0 CYIIECTBY OOCyXIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI, BHICKA3BIBAThH CYXKICHHS
OTHOCHUTEIIBHO BBIITOJHEHUS MPEATIaracMou 3a1au, YUUTHIBaTh HHTEPECHI U COTIIACOBAaHHOCTH TO3ULIUI
APYTUX YYaCTHUKOB JIMAJIOTA WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOINEHUS, NOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
IPEANOCHIOK BO3HUKHOBCHHS KOH(IMKTHBIX CHTYyallMid, yMeTh CMAr4aTb KOH(QIJIUKTHI U BECTH
IIEPETOBOPBI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMU OOIICHUS M B3aUMOJICHCTBUS, IIOHUMATh HAMEPEHHS IPYTUX
JFO/IeH, TPOSIBIISITH YBKUTEIBHOE OTHOILICHHE K COOECeTHUKY M B KOPPEKTHOH (hopme hopmynupoBaTh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOJIb30BAHHEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTD:

MOHUMATh ¥ HCIIOJIb30BaTh ITPEUMYIIECTBAa KOMAaHHOW U MHIMBHIyalbHOW PabOTHI P PEIICHUN
Ouosiornyeckoii mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAWMOCTh TPUMEHEHUS TPYNIOBBIX (opM
B3aUMOJICHCTBHUS TP PEeLICHUH y4eOHOH 3a/1auu;

BBIOMpATh TEMATHKy W METOIbl COBMECTHBIX JCHCTBHIA C Yy4ETOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTUBA,

MIPUHUMATH LIEJTH COBMECTHOM JIEATENFHOCTH, OPTAaHU30BBIBATh U KOOPAUHUPOBATH JICHCTBHS 110
e€ JOCTIKCHUIO: COCTaBIAThH IUIAH JCUCTBHH, paclpelessTh PoJid C Yy4ETOM MHEHHH YYaCTHHKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PalbOTHI,

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHHKA KOMaHJbI B OOIIMH pe3yNbTar I0
pa3pabOTaHHBIM KPUTEPHUSIM;

npeasaraTb HOBBIE MPOEKTHI, OICHWBATh HJEH C MO3UIUH HOBU3HBI, OPHUIHHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETUUECKOE TOBEICHHE B PA3IMYHBIX CHTYAIHSIX, MPOSBISATH
TBOPYECTBO U BOOOPaKEHHUE, OBITh HHUIIMATHBHBIM.

OBJj1aieHNe YHUBEPCATBLHBIMH PEryJIATHUBHBIMH 1€l CTBHAMU:

1) camoopranu3amnus:

UCIIOJIb30BAaTh OMOJIOTHYECKNE 3HAHMS ISl BBISBJICHUS TPOOJIEM M MX PEIICHHS B KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWI IIEJNIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEWCTBUAX W TOCTYNKAaX II0 OTHOIICHHIO K JKUBOM MPHUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITH MIO3HABATEIBHYIO JESITETbHOCTD, BBISIBISITH MMPOOJIEMBI, CTABUTH
1 GpopMyIHpPOBaTh COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOM JEITEIFHOCTH U )KU3HEHHBIX CHTYaIHSIX;

CaMOCTOSITENTHO COCTAaBJIATH IUIAH PEIICHUS TMPOOJIeMBI C YYETOM HMEIOMIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JIaBaTh OIICHKY HOBBIM CHTYaI[HSIM;

pacHMpsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAOYTECHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PEIUICHNUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHHUIO IMHPOKOH JPYIUIMH B pa3HBIX 001acTsIX
3HAHMH, MOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTEeIbHBIN U KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHUTYallMsIM, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATh
COOTBETCTBHE PE3YJIHTATOB LEISIM;

BJIAJICTh HaBBIKAMH IO3HABATEIBbHOW pPEe(IIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHU U
MBICITHTEIBHBIX TPOIECCOB, WX PE3yJIbTATOB M OCHOBAHHIA, MCIIOJNB30BaTh NMPUEMBI peIIEKCHU s
OLICHKH CHTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 10 UX CHIDKCHHUIO;



IIPUHUMATh MOTUBBI U apI'yMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATECIBHOCTH;
3) npuHsTHE cedsT U APYTHX:

NPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

[IPUHUMATB MOTUBBI U apryMEHTBI APYTUX IIPYU aHAIIU3€E PE3yIbTaTOB ACATCIbHOCTH;
IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

IIpeameTHBbIE pe3yJIbTATHI

[IpenMeTrHbie pe3yibTaThl OCBOGHMS CoOJep)kaHusi YyueOHoro mpenmera «buonorus» Ha
yriayOJ€HHOM YpOBHE OPHEHTHPOBAHBI Ha oOecrmeueHue NpOoQUIBLHOTO OOYYEeHHS OO0YJaroIIHXCs
ouonorur. OHM BKJIIOYAIOT: CHEHU(PUUECKHE sl OMOJOTMHM HAay4YHbIE 3HAHUSA, YMEHHSI M CIOCOOBI
JNEHCTBUIM IO OCBOEHMIO, MHTEpPIPETALMU U IPEOOpa3OBAHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUI U UX PUMEHEHUIO B PA3JINYHBIX YUEOHBIX, a TAKKE B PEaIbHBIX )KU3HEHHBIX
cutyauusx. [IpeamerHblie pe3yabTaThl IPeICTaBICHbI 10 FOJaM U3yUEHUS.

[IpenMeTrHbie pe3ynbTaThl OcBOeHUsl yueOHoro mpenmera «buonorus» B 10 Knacce AOMKHBI
OTpaxkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MeCTE€ W POJM OUOJIOTMH B CHCTEME E€CTECTBEHHBIX HAyK, B
(hOpMUPOBAHHH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B TO3HAHWHM 3aKOHOB MPHUPOIBI U PEIICHUU
mpo0JieM PalMOHAIBHOTO MPUPOJONONb30BAHMS, O BKIAJE POCCUUCKHX M 3apyOexHBIX YUYEHBIX B
pa3BHUTHE OMOJIOTHH;

BIIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAralollue
OMOJIOTUYECKHEe TEPMHUHBI W TOHATHS (KU3Hb, KIIETKA, OpraHW3M, METa0oJM3M, TOMEocCTas,
CaMOpEeryJilus, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BHUTHE),
ounosnorndeckune teopun (kierounas teopus T. [lIBanna, M. Illneiinena, P. Bupxoa, xpoMmocoMHas
Teopus HacienctBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOrooopasus u
MIPOUCXOXKACHHUS KYIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB IEPBOTO ITOKOJICHUS,
pacuIeIUIeHHs], YUCTOThI FaMeT, HE3aBUCUMOro HacienoBanus ['. MeHaens, roMOJIOTHYECKUX PSAIOB B
HacyencTBeHHoM n3meHnunBocty H. 1. BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BIIQ/ICHHE OCHOBHBIMH METOJaM{ HAy4YHOTO II03HAHUS, HCIOJb3YEeMbIX B OHOIOTHYECKUX
HCCTIEOBAHUSX JKUBBIX 00BEKTOB (OMUCAaHUE, U3MEPEHUE, HAOTIOICHUE, DKCIIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHbIE NPU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U DYKApPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4YHCJE OakTepuil, TpuOOB, pacTCHUIA,
KUBOTHBIX M YEJIOBEKA, CTPOCHMSI OPraHOB M CUCTEM OPraHOB pPACTEHUM, KUBOTHBIX, UEJIOBEKA,
MIPOLIECCOB KU3HEIEATEIILHOCTH, MPOTEKAIOIIMX B OpraHU3Max pPacTeHUU, >KMBOTHBIX M YEJIOBEKA,
OMOJIOTMYECKUX MPOIIecCOB: OOMEHa BEIIECTB (MeTaboiM3M), MPEBpAIlEHUs] SHEPruu, OpOKeHUs,
aBTOTPO(HOr0 U reTepoTpOPHOro TUIOB MUTAaHUS, (OTOCUHTE3a U XEMOCHMHTE3a, MUTO3a, MeHo03a,
ramMeTorenesa, SMOpHOTreHe3a, MOCTIMOPHUOHATBHOTO PAa3BUTHS, PA3MHOXKEHUS, WHIUBUAYAIBHOTO
pa3BUTHA OpraHu3Ma (OHTOr€He3a), B3aUMOJICICTBHS I'€HOB, FeTepo3nca, HCKYCCTBEHHOT0 0TO0ODa;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEKAY OPTaHOMIaMHU KIETKU U UX QYHKIHSIMH, CTPOCHHEM
KJIETOK Pa3HbIX TKaHEH M WX (QYHKIUAMH, MEXKIy OpraHaMd W CHUCTEMaMU OpPraHOB Yy PAacTCHUH,
KUBOTHBIX M 4YellOBeKa M UX (YHKIUSAMHU, MEXKIYy CHUCTEMaMH OPTaHOB M WX (YHKIUSAMHU, MEXKIY
sTanamMy OOMEHa BEIIECTB, ATallaMU KJIETOYHOTO LUKJIA U KU3HEHHBIX I[UKJIOB OPraHU3MOB, dTallaMu
SMOPUOHALHOTO Pa3BUTHS, TCHOTUIOM U (heHOTUIIOM, PEHOTUTIOM U (PaKTOpaMU Cpelbl OOUTAHNUS;

YMEHUE BBISIBIISITh OTJIMUNTEIBHBIE PU3HAKY KUBBIX CHCTEM, B TOM YHCJIE PACTEHUHN, )KUBOTHBIX
Y YEJIOBEKa;

YMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTelIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIII;

yMEHHE pemniaTh OWOJIOTHYECKHE 3a7aud, BBISBIISATH MPUUMHHO-CIICICTBEHHBIC CBSI3H MEXKITY
UCCIIeTyeMbIMU OHOJIOTUYECKUMHU TPOILIECCAMU U SIBJICHUSMH, JI€1aTh BBIBOJIBI U MPOTHO3BI Ha
OCHOBaHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBITIOJHATH Ta00PAaTOPHBIE U MpaKTHUeCKHue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;



YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh UX HKCHEPUMEHTAIBHBIMH CPEACTBAMH, (POPMYIHPYS
L[eJIb UCCIIeI0BAaHUs, aHAJTU3UPOBATh MOJIyYE€HHBIE PE3YJIbTaThl U A€NaTh BHIBOBL;

YMEHHUE y4acTBOBATh B yUeOHO-HUCCIIE0BATEIBCKOM paboTe 0 OMOJIOTHH, IKOJIOTHH U METULIMHE,
MpPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MYOJIMYHO NPEACTABIATH IOTyYCHHBIE
pe3yIbTaThl HA YIEHUYECKUX KOH(EPEHIUIX;

YMEHHE OIICHMBATh dTHYECKHE aCHEKThl COBPEMEHHBIX HCCIEAOBaHUN B 00JACTH OMOJIOTHUU U
MEIULMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJOTBOPEHUE, HAIIPABICHHOE M3MEHEHHE I€HOMa U
CO3/1aHH€ TPAHCTEHHBIX OPraHNU3MOB);

YMEHHE OCYHIECTBIIATh OCO3HAHHBIN BBIOOp Oynyiied npodecCHOHATbHONU AEATeIbHOCTH B
obmactTi OMOJOTMM, METUIMHBI, OMOTEXHOJOIMH, BETEPHUHAPHH, CEIBCKOTO XO3SHCTBA, IMHUIIEBOM
MIPOMBIIIJICHHOCTH, YIIIyOJIATh MO3HABAaTEIbHBIM HMHTEpEC, HANpaBJICHHbII Ha OCO3HAHHBII BHIOOP
COOTBETCTBYIOLIEH Npodeccu U MPOAOIDKEHHE OMOJOTMYECKOro oO0pa3oBaHUS B OpraHU3alMAX
cpenHero npodecCUOHaIbHOTO U BBICIIEro 00pa3oBaHUsl.

[IpeameTHbie pe3ysbTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» B 11 Kaacce NOJKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE M POJM OHOJOTHMHM B CHUCTEME ECTECTBEHHBIX HAyK, B
(hopMUPOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pEIICHNH 3KOJOTMYECKHX IMPOOJIEM 4YeJIOBEYECTBA, a TAK)KE€ B PEHICHWH BOIPOCOB PAIMOHAIHLHOTO
MIPUPOIONONB30BaHUs, U B OPMUPOBAHUH [IEHHOCTHOT'O OTHOIICHHUS K IPUPO/IE, OOIIECTBY, YEIOBEKY,
0 BKJIa/IE POCCUHCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE ONOJIOTHH;

YMEHHE BIAJE€Th CUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OMpPEICICHUS U
MMOHMMaHKE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKUX TEPMHUHOB M MOHATHN (BU, SKOCHUCTEMA,
ouocdepa), O6uonornueckre Teopuu (dBoirounoHHAs Teopus Y. [lapBuHa, cCUHTeTHUYECKas TEOpus
sBosironnn), yueHus (A. H. CeBeprioBa — 0 myTsx U HampaiieHusx sBoounu, B.M. BepHaackoro — o
ouocdepe), 3aKoHbI (reHeTHUYeCKOro paBHoBecus Jx. Xapau u B. BaiinOepra, 3apoibIiieBoro cXo/1cTBa
K. M. Bapa), mpaBuna (munumyma FO. Jlubuxa, SKOJOTUYECKOW MUPAMHUJBI DHEPTUH), THUIIOTE3bI
(runotesa «mupa PHK» V. I'unbepra);

YMEHHE BIIa/IETh OCHOBHBIMU METOJJaMH HAYYHOTO MTO3HAHUS, NCTIOIb3yEMBbIMU B OMOIOTHYECKUX
HCCIIETIOBAHMIX KUBBIX OOBEKTOB U IKOCHCTEM (OIMUCaHUE, U3MEPEHUEe, HAOIIOACHHE, YIKCIIEPUMEHT),
Croco0aMy BBISIBJICHUSI U OILIEHKH aHTPOIIOI€HHbBIX U3MEHEHUHN B IPUPO/IE;

YMEHHUE BBIAEIATH CYLIECTBEHHbIE IPU3HAKU: BUA0B, OMOTEOIIEHO30B, SKOCHCTEM U OHOChEpHI,
CTaOMJIM3UPYIOLIET0, JABIKYILIETO M Ppa3phIBAalOIIEr0 €CTECTBEHHOrO0 O0TOOpa, ajIoNaTpUYecKoro U
CHUMITaTPUYECKOTO BHI000pa30BaHMsl, BIMSHUS JABWKYIIMX CHUJI 3BOJIIOLIMU HAa T€HO(POH MOIMYJISALUH,
MPUCIIOCOOJICHHOCTH OPraHW3MOB K cpefie OOMTaHMs, YepeJOBaHMsI HAaIlpaBICHUNU SBOJIIOLMH,
KpyroBOpOTa BELIECTB U IIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBaTh B3aMMOCBSI3M MEXKIY IPOLIECCAaMHU HBOJIIOLNHU, ABMXKYIIMMH CHIIAMHU
aHTPOIIOreHe3a, KOMIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCTOCOOTIEHUSIMHI K HUIM OPraHU3MOB;

YMEHHE BBISBIATH OTJIMYUTENbHbIE MPU3HAKU JKHUBBIX CUCTEM, IMPUCIIOCOOJIEHHOCTh BHUJOB K
cpene oouTaHusl, A0MOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBSA3€H OpraHu3MOB
B COOOIIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIME APryMEHThI, OHWOJIOTMYECKYI0 TEPMHMHOJIOTHIO H
CHUMBOJIUKY JUIS I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMATHUECKUX IPYIII, B3aUMOCBSI3U
OpPraHU3MOB U CpeAbl OOWTaHUs, E€IMHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPaHEHUS
MHOT000pa3usi BUAOB U IKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA;

YMEHHUE pelIaTh OMOJIOTWYECKHE 3a]aud, BBIABIATH HMPUYMHHO-CIEJICTBEHHBIE CBA3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TMpOLleCCaMU U SIBJICHUSMH, JIelaTh BBIBOJABI M TPOTHO3BI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJILTATOB;

yYMEHHE BBINOJIHATH JJAOOpaToOpHbIE U MpaKTHUecKue paboThl, COOMI0AATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYOBAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPSTH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMHU, (HOPMYIUPYS
L[eJIb UCCIIEI0BAHUS, AHAJIM3UPOBATD MTOJIyYE€HHBIE PE3YJIBbTAThl U A€JIaTh BBIBOBL;



YMEHHE Y9acTBOBATh B yUeOHO-UCCIIEIOBATEILCKOM paboTe Mo OMOJIOTHH, IKOJIOTUN U METUITUHE,
MPOBOIMMON Ha 0a3e WIKOJBHBIX HAy4YHBIX OOINECTB, W ITYOJUYHO TPEACTABISTH IOJyYCHHBIC
pE3yNbTaThl HA YYEHUYECKUX KOH(DEPECHIIHSX;

YMEHHUE OLICHUBATh TMIIOTE3bI U TEOPHH O MPOHMCXOXICHUH JKU3HU, YEIOBEKA M YEIOBEUYCCKUX
pac, o mMpUYMHAX, MOCIEICTBUAX U CIIOCO0aX MPeIOTBPAICHHS TTI00aTbHBIX H3MEHEeHHI B Onocdepe;

YMEHHE OCYIICCTBISATh OCO3HAHHBIM BBIOOp Oymymiel mnpodecCHOHAIBHOW AEATEIbHOCTH B
obnacTu OWOJIOTHH, DKOJIOTUU, MPHPOJIOTOIL30BAHUS, MEAWUIIUHBI, OWOTEXHOJOTHUHU, TICHXOJIOTUU,
BETCPUHAPUH, CEIBCKOTO XO3SHCTBA, MHUIIEBOH MPOMBIIUICHHOCTH, YIIyOJISATh IO3HABaTEIbHBINA
WHTEpEC, HANpPAaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpOdeccuu M MPOIOIKECHUE
OMOJIOTHYECKOTO O00pa30BaHUSI B OPraHU3ALMUSAX CpPEIHEro NpopecCHOHATBHOIO U BBICIIETO
oOpa3oBaHus.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3iennoB u Tem KonnuectBo yacos DUCKTPORHLLC (LHPPOBEIC)
n/ o0pa3oBaTeNbHbIE PECYPChHI
IPOTPaMMBbI 1 2
1! Becero  Kp* Ilp
1 buosorus xak Hayka 1
2 JKuBble cucTeMBbl U UX U3Y4YEHUE 2
3 Buoinorus kiretku 2 0,5
4 XUMHYeCKasi OpraHu3alusl KJICTKH 10 1
5 Ctpoenue u GyHKIIUU KJICTKH 8 2
5 OOMeH BelIeCcTB U NMpeBpalleHue 9 1
JHEPTUU B KIETKE
7 HaCJIel[CTBeHIfaSI uHpopManusa u 9 0.5
peanuzanus €€ B KIETKe
8 JKU3HEHHBIN UK KIETKU 6 1
9 Ctpoenue u GyHKIIMH OPraHU3MOB 17 15
10 PasMHOkeHuE U pa3BuTHe 8 15
OpraHHU3MOB
I'enernka — Hayka o
11 HACJIEACTBEHHOCTHU U U3MEHYNUBOCTHU 2 0,5
OpPraHHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHUYHBOCTH 6 1
14 I'eneTnka yenoBeka 3 0,5
15 Cenekiusi OpraHu3MOB 4 1
16 BHOTeXHONOTHS ¥ CHHTETHYECKAS 4
OuoIorus
17 Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I1O0 102 0 13
I[TPOT'PAMME

1Kp - ouenounas npoueaypa, nposoaumas MBHOY «I'umuasust Ne59» TeKyIero KOHTpOIIs yCIeBAEMOCTH
o0yJaromuxcs, peaJmzyeMasl B paMkax 00pa30BaTeIbHOTO MPOIIEcca U HalleJIeHHas Ha OLEHKY JOCTIDKCHHS KaXKIbIM
oOy4aromumMcst TpeOOBaHUH K MPEIMETHBIM W/MIIM METAaIPEAMETHBIM pe3yabTaTaM 00ydeHus B cootBeTcTBru ¢ @I'OC
OOO npu ocBOoeHNH 00pa30BaTENLHON MPOTrPaMMBbI. JITUTETLHOCTD HE MEHEE OJTHOTO YpOKa

2 TIp - mpakTHYECKas/IPOBEpOYHas paboTa MPECTaBISET COOOI MPOLELYPY OLEHKU UHIAMBHIYAIBHOTO PO IBUKEHHUS]
oOydarolerocst B OCBOGHHH IporpaMmsl yaeoHoro npeamera. Otmerka 3a [Ip moxer ObITh hopmupyromei
(TmojIepKMBaOIIEH 1 HaNpaBIIIOIEH yCinst 00y4arouerocsi, BKIIOYaloield ero B CaMOCTOSITENIbHYIO OLIEHOYHYTO
JeSITeIbHOCTD), U IMaTHOCTUIECKOH, CIIOCOOCTBYIOIIEH BRIABICHHUIO U OCO3HAHUIO IEarOTOM 1 00yJaronuMes
CYIIECTBYIOIIUX NMpo0ieM B 00ydeHun. Mcnonb3yercs pasnndHble GOPMBI U METOBI IPOBEPKHU C yIETOM OCOOEHHOCTEH
y4e0HOTO0 IpeMeTa: yCTHBIE M MUCHbMEHHBIE OIIPOCHI, MPAKTHIECKHE, Tab0paTOpPHbIE, TBOPUECKHE PaboThI,
CaMOCTOATENIbHBIE pabOTHI, MMCEMEHHBIE HHANBUAYAIbHBIE paOOTHl, HHANBHAYAJIbHBIE U TPYNIIOBEIE ()OPMBI U IpyTHE.
Pesynpratsl [Ip SBAAIOTCS OCHOBOM [UI MHIMBUAYaTU3aIK yueOHOTo mporiecca. J[muTensHOCTh MEHEe OTHOTO ypOKa.




11 KJIACC

Ne ' HaumeHnoBaHue pa3zesnoB U TeEM Komnyecto yacos OnexTpoHHbIe (1IU(POBLIC)
/1 TPOrpaMMBbl Bcero  Kp Ilp 00pazoBaTebHBIC PECYPCHI
3apokJIeHUE U pa3BUTHE
1 IBOJIIOIIMOHHBIX TPEJICTABICHUH B 4
OouoIoruu
2 MuKpo3BOIONHUS U €€ Pe3yJIbTaThl 14 2
3 MakposBoronus U €€ pe3yJIbTaThl 6
4 [IpoucxoxaeHue U pa3BUTHE )KU3HHU Ha 15 15
3emuiie
5 [IpoucxoxaeHue yenoBeKa — 10 1
aAHTPOTIOTEHE3
DKOJIOTHSI — HayKa O
5 B3aMMOOTHOUICHUSIX OPTraHU3MOB U 3 0.5
HAJOPTaHU3MEHHBIX CHCTEM C
OKpY>Karolen cpeaoi
7 Opranu3Mebl ¥ cpea OOUTaHUs 9 15
8 DKOJIOTHSI BUJIOB U MOIYJISLIHIA 9 0,5
9 DKOJ0THUs COOOIIECTB. DKOIOTHUECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobdanbHas 3KocucTeMa 6
11 UYenoBek M OKpyXkaromas cpeaa 6
12 PezepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 102 0 75

I[TPOTPAMME




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

No KonnuecTBo yacos

i Tema ypoka Beero  Kp Ip

1 buonorus kak KOMIUIEKCHasI HAyKa ¥ KaK 4acTb COBPEMEHHOTO 1
o01ecTBa

2 JKuBble CUCTEMBI U KX CBOMCTBA 1

3 YpoBHEBas opraHu3anus KUBbIX CHCTEM 1

4 WcTtopust oTKpbITHS U M3ydeHus KieTku. Kinetounas reopust 1
MeToapl MOJIEKYJIIPHOH U KJIeTouHOM Ounojoruu. [IpakTuueckas padora

S) «M3ydyenue MeTo10B KJIETOYHOUM Onosoruu (Xxpomatorpadus, 1 0,5
anekTpodopes, muddepennranbaoe eHTpudyruporanue, [1LP)»

6 XUMUYECKHUI COCTaB KIETKU 1

7 MuHepanbHbIe BElIecTBa KJIETKH, UX OMOJIorHYecKas poJib 1

5 Opranuueckue BelecTBa KiIeTku - Oenku. JlaboparopHas pabota 1 05
«O0OHapyxeHre OEJIKOB C MOMOIIbIO KaUeCTBEHHBIX PEAKITUN) ’

9 CoiicTBa, Knaccuukanys 1 GyHKIUU OSIKOB 1

10 Oprannyeckue BeIecTBa KJIETKH - YIJIEBObI 1

11 Opranuyeckue BeIecTBa KICTKH - JTUTHIbI 1
Hyxneunossie kucnotsl. JJHK u PHK. Jlaboparopuas pabota

12 «HMccnenoBanre HyKJIEHHOBBIX KUCIIOT, BBIICIEHHBIX U3 KIJIETOK 1 0,5
Pa3IMYHBIX OPraHU3MOBY

13 Crtpoenue u pynkunu AT®. [pyrue nykineozuarpudocdatsr (HTD) 1

14 CexsenupoBanue JJHK. MeTobl reHOMUKH, TPAHCKPUIITOMUKH, 1
MIPOTEOMHKH

15 MeTo1bl CTPYKTYpHOH OHOIOTHH 1

16 Tuns! knetok. [Ipokapuornueckas KieTka 1

17 Crtpoenue sykapuotuyeckoit kietku. [Ipaktuueckas pabota «3ydyenue 1 05
CBOMCTB KJIETOYHOU MEMOpaHBI» '

18 [ToBepXHOCTHBIN anmnapar KJIeTKH 1

19 OnHomeMOpaHHble opraHou bl KieTkd. [IpakTrueckas padbota 1 05
«M3yueHne IBUKEHUS IIUTOIIa3Mbl B PACTUTEIBHBIX KIETKAX)» ’
[TonmyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPUH, TUTACTUIBL.

20 JlaboparopHast pabota «lccienoBanue mia3Moin3a 1 AeIia3Moim3a B 1 0,5
PaCTHTENBHBIX KIETKAX)

21 Hemem0OpaHHble opraHou/Ibl KJIETKU 1

22 CrpoeHue u pyHKIMHU Sapa 1

23 CpaBHUTEIIbHAS XapaKTePUCTHKA KJIIETOK dyKapuoT. JlabopaTopHas 1 05
pabota «/3ydeHne CTpOeHUs KJIETOK Pa3IUYHbIX OPTaHU3MOBY ’
AcCUMUIISINS ¥ TUCCUMILIALINSA - IBE CTOPOHBI MeTabonu3ma. TUmsl

24 oOmeHa BemiecTB. JJaboparopHas padota «/3ydeHne KaTaTuTHIECKOU 1
aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMUIa3bl WU KaTalla3bl)»
depMeHTaTUBHBIN XapaKTep peakluid KIETOYHOro MeTabonmn3ma.

25 JlaGoparopHas padota «/3ydyeHne pepMEHTaTUBHOTO pacUIeIICHUs 1 0,5
MEePOKCHIA BOJIOPOA B PACTUTEIBHBIX M JKUBOTHBIX KJIETKAX)

26 benku-akTUBAaTOPHI M OEIKU-UHTUOUTOPBI 1




27 ABTOTpO(HBIH THIT 0OMEHa BELIECTB 1

28  ®ortocuHTE3 1

29 XemocunTes. JlaboparopHas pabota «CpaBHEHHE MPOLIECCOB 1 05
(dhoToCHHTE3a U XEMOCHUHTE3a» ’

30 AHa’poOHbIe opranu3Mbl. Bunbl 6poskenus. JlaboparopHas padoTa 1
«CpaBHEHHUE TIPOIIECCOB OPOKCHHUSI U JIBIXAHHS»

31 AdpoOHBIE OpraHnu3Mbl. DTalbl JHEPTETHUECKOro 0OMeHa 1

32 DHeprus MeMOpaHHOTO rpaaueHTa npoToHoB. Cunre3 AT®D: pabota 1
npoToHHON AT®-cuHTa3bI

33 Peakiuu MaTpuyHOTO CHHTE3a 1

34 Tpanckpunuus - matpuusbii cuaTe3 PHK 1

35 Tpaucsiiust u €€ 3Tarnbl 1

36 KoaupoBanue amuHOKHCIOT. Poib pubocom B OuocuHTE3E Oenka 1

37 Opranu3zanus reHoMa y IpoKapuoT U 3YKapuoT 1

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB Y 3YKapHOT 1

39 Bupycbl — BHekIeTOUHbIE (POPMBI KU3HU U OOIUTaTHBIC TTAPA3HUTHI. 1 05
[IpakTuueckas padbora «Co3gaHnue MoJIEIN BUpyca» ’

40 BupycHble 3a001¢BaHMsI 4eIOBEKa, )KUBOTHBIX, PACTCHUH 1

41 HanoTexHOJIOTHY B OMOJIOTHH U MEMIIMHE 1

42 JKu3HeHHEBIN IUKI KIIETKHA 1

43 Matpuunsiii cunte3 JJHK 1

44 Xpomocomel. Jlaboparopnas pabota «3ydeHrne XpoMOCOM Ha TOTOBBIX 1 05
MHUKpPOITpenapaTax»

45 Jlenenue KIeTKu — MHUTO3 1
Tumne! ketok. Kapuokunes u nutokunes. JlaboparopHas padora

46 «Habnroenre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyka (Ha TOTOBBIX 1 0,5
MUKpOIpenaparax)»

47 Peryisanus »kM3HEHHOT O IIMKJIA KJIETOK 1

48 OpranusM Kak eIMHOE [IeI0e 1

49 Tkanu pactenuit. JlaboparopHas pabota «/3yueHue TkaHenl pacTeHUIN» 1 0,5

50 TKaHI/IV)KI/IBOTHBIX u yenoBeka. JlaboparopHas pabora «3yuenue 1 05
TKaHEH KUBOTHBIX)

51 Opransl. Cuctemsl opranoB. Jlaboparopnas padota «M3ydeHne opranos 1 05
LIBETKOBOT'O PACTEHHUS»

52 Onopa Tena OpraHu3mMoB 1

53 JIBu>KeHHE OpraHu3MOB 1

54 IIuTanue opraHu3MoB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. [IHIieBapuTeIbHAS CHCTEMA 1
YeJI0BeKa

56 JlbIxaHue opraHu3MoB 1

57 JIpIXaHu€e MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1

58 TpaHcnopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas cuctema mo3BOHOYHBIX KHUBOTHBIX U YeJIOBEKa 1

60 Briaenenue y opranu3mosn 1

61 3amuTa y OpraHu3MoB 1




62 MMMyHHast cucTeMa 4enoBeKa 1

63 PaznpaxXuMoCTh U perynsiuus y OpraHu3MoB 1

64 ['ymopanbHast perysius 1 SHIOKPUHHAs CUCTEMa )KUBOTHBIX U 1
YelioBeKa

65 DopMBI pa3MHOKEHHSI OPTaHU3MOB 1

66 [TonoBoe pa3MHOXEHHE 1

67 Meiio3 1
I'ameTorenes. O6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

68 JlaGopaTopHas paboTta «/3ydeHue CTpoeHHUs MOJIOBBIX KJIETOK Ha 1 0,5
TOTOBBIX MUKpOIpenapaTax»

69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3 1

70 3akiaJika OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JUCTKOB 1

el Pocr u pasBuTHE KUBOTHBIX. Ha?opaTopHaﬁ pabota «BblsiBiaeHHNE 1 0.5
MIPU3HAKOB CXOJCTBA 3apO/Ibliliel TO3BOHOYHBIX KUBOTHBIX »

79 Pa3mHOXeHUe U pa3BUTHE pACTEHUI. .Ha6f)paT0pHaH pabota «Ctpoenue 1 05
OpPTaHOB Pa3MHOXKEHHUs BBICIIMX PACTCHUN»

73 HcTopusi cTaHOBIICHUS M Pa3BUTHS T€HETUKH KaK HAYKU 1

74 OcHoBHbIE IOHATHUS U CUMBOJIBI TeHeTUKH. JlaboparopHas paboTa 1 05
«/lpo3oduina kak 0ObEKT TeHETHUECKUX UCCIIETOBAHMIN ’
3aKOHOMEPHOCTH HaCIIeI0BaHMs TPU3HAKOB. MOHOTHOpHIHOE

75 ckpemuBanue. [Ipaktuueckas pabota «3yueHue pe3ynbTaToB 1 0,5
MOHOTHOPHUAHOTO CKPEIINBAHUS Y IPO30(DIIIBI»

76 [{uTomornyeckue 0CHOBbI MOHOTMOPUAHOIO CKPEIIUBAHUS 1

77 AHanusupyrolee ckpenupanue. Heronnoe nomuaupoBanue 1

78 Jurndpunnoe ckpeuuBanue. [Ipaktuueckas padota «/3yueHue 1 05
PE3yNbTAaTOB NTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI ’

79 [{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIUBAHUS 1

80 CueryieHHOE HaclleJIOBaHUE TTPU3HAKOB 1

81 XpOMOCOMHAasI TEOPHSI HACTEICTBEHHOCTH 1

82  T'enerwka mona 1

83 I'eHOTHII KaK II€JIOCTHAS CHCTEMA 1

84 I'eHeTHUECKUIl KOHTPOJIb Pa3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA 1

85 N3MeHYnBOCTh IPU3HAKOB. BUibl N3MEHUMBOCTH 1

86 MonudukarronHas ”3MEHYUBOCTh 1
BapuanmonHslii psit ¥ BapualinoHHast Kpusas. JlaboparopHas pabota

87 «HMccnenoBanue 3aKkOHOMEPHOCTEN MOAU(PUKAIIMOHHON U3MEHYUBOCTH. 1 0,5
[TocTpoeHne BapHallMOHHOTO PsiJia U BApHALlMOHHOW KPUBOH»

88 I'enoTunmnyueckast U3MEeHUNBOCTh. KoOMOMHATHBHAS M3MEHYUBOCTh 1

89 MyTranuoHHast "3MeHYMBOCTb. [IpakTuueckas padora «Myrauu y 1 05
npo30¢uibl (Ha TOTOBBIX MUKpPOIIpenapaTax)» ’

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO IpoIiecca. DMUTeHEeTHKA U 1
AMUTEHOMHUKA

91 I'eneruka 4esoBeKa. [IpakTuueckas pabora «CocTaBieHUe U aHAIHU3 1 05
POJIOCIOBHOM»

92 MeTtoabl MEUITMHCKOI T'€HETUKHU 1




3HayeHue MCHHHHHCKOﬁ TCHCTUKHU B IPCAOTBpAIICHUN U JICHCHUN

%3 TeHeTUYECKUX 3a00JIeBaHUI YelloBeKa .

94 OcHOBHbIE TOHATHUS CENeKIIHH. JlaboparopHnas pabota «3yueHnue 1 05
COPTOB KYJbTYPHBIX PACTEHUI U MOPO JOMAITHUX KUBOTHBIX)

95 MeTo/ibl CENEKIIMOHHOMN pa69TBI. JlabopaTtopHas pabora «3yuenue 1 0.5
METOJIOB CENIEKIIMU PACTEHUI»

96 JlocTuxkeHusl ceJeKIuu pacTeHuil 1 )KuBOTHBIX. [IpakTuueckas pabora 1
«IIpuBUBKa pacTeHUI»

97 CoxpaHeHne, U3y4eHHE U UCTIOJIh30BAHUE TEHETHYECKHUX PECYPCOB 1

98 buoTtexHonorus kak Hayka U OTpacib pous3BocTBa. [IpakTuueckas 1 05
pabota «M3yuenne 00beKTOB OMOTEXHOIOTUI ’

99 OcHOBHBIE HAMPABJICHHS] CHHTETUIECKOW OMOJIOTHI 1

100  XpomocomHas ¥ TeHHAsI HH)KEHEPHUS 1
101  MenunuHCKHUE OMOTEXHOJIOTHH 1
102 = TloBropeHue, 0000IICHHE, CHCTEMATHU3AIMS 3HAHHA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13,5
11 KIIACC
Ne KonnuecTBo yacos
Tema ypoka
n/m Bcero = Kp IIp
1 OomononHas reopust Y. Jlapsuna 1

2 JIBmxynye cuibl 3BOIONNY BUAOB 110 Y. JlapBuny 1

3 bopr0a 3a cymecTBoBaHUE, €CTECTBEHHBIM M HCKYCCTBEHHBIH OTOOD 1

4 dopMHUpOBaHUE CHHTETUYECKOM TEOPUH IBOJIOLIUU 1

5 DTanbl SBOJIIOIIMOHHOTO MPOIIECCa: MUKPOIBOFOIHS M MAKPOIBOJIIOIIHS 1

6 [Tonmynsiums - 3JIeMeHTapHas €IMHUIA SBOJIOLUU 1
3akoH rererndeckoro paBHosecus J[x, Xapau, B, BaitnGepra,

7 JlaGopaTopHnas pabora «BblsiBIIeHHE H3MEHYMBOCTH Y 0COOEH 0JTHOTO 1 0,5
BHJIA»

8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1

9 Oddekt ocnoBarens, IPpdexT OyTHIIIOUHOTO TOPIIBIIIKA 1

10 Murparuu, M3onsiuu nonynsinuii: reorpadudeckas, Ononornyeckas 1

11 EctecTBeHHBII 0TOOp — HaNpaBIAIONIMNA (HAKTOP IBOJIIOLUU 1

12 ITosoBoit 0TOGOP 1
[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yIbTaT MUKPOIBOIIOIUH,

13 JlabopaTtopHas pabota «M3yueHue apoMop¢o30B U UANOATANITAIUN Y 1 0,5
pPACTeHMI U KUBOTHBIX»

[Tpumepsl npucnocobIeHUH Y OpraHu3MOB: MOP(OIOTHIECKHE,

14 ¢dusnonoruueckue, OMOXUMHUUYECKUE, TOBeeHUeckHe, JlabopaTopHas 1 05
pabota «IIpucmocobaeHust OpraHu3MOB U UX OTHOCUTENbHAS ’
11e7IECO00Pa3HOCTH»

15 Bun, ero kpurepun u ctpykrypa, JlabopatopHas padora «CpaBHeHHE 1 05
BUJIOB 1O MOP(HOIIOTHYECKOMY KPUTEPHUIOH ’

16 CrpykTypa BHIa 1

17 BumoobpazoBanue Kak pe3yabTaT MUKPOIBOIIOIINN 1

18 CBs13b MUKPOIBOJTIOIIMH M TTHIEMUOJIOTHT 1




19 MaxkposBosmrorusi, [laneoHToNoOrnuecKre METO bl U3YICHHUS SBOIOIIH 1

20 Buoreorpaduyeckre MeTOAbI H3y4EHHUs YBOIIOIUH 1

21 OMOPHOJIOTHYECKUE U CPABHUTEIHHO-MOP(OIOTHUECKIE METO b 1
W3YYEHHUS SBOJIOINH

29 MonekynsipHO-TeHeTHUeCKHUEe, OMOXUMHUYECKHUE U MAaTeMaTUYECKUE 1
METO/IbI H3yUYCHHUS IBOJIOIIUU

23 OO0mre 3aKOHOMEPHOCTH IBOJTIOIIHH 1

24 AnanTtuBHas paguaiysi, HepaBHOMEpHOCTh TEMIIOB IBOTIOIIUU 1

25 Hay4nble rUnoTe3sl MpOMCXOXKACHUS KU3HN Ha 3emiie 1

26 JloHay4yHBIE PEJCTABICHUS O 3aPOKICHUN KU3HH 1

27 OCHOBHBIE 3TaIbl HEOPTaHUYECKON IBOFOIIUN 1

28 ['unoTessl 3apOXKACHUS KU3HU 1

29 Hcropus 3emnn u metoapl e€ uzydenus, Jlaboparopnas padora 1 05
«M3yueHne U OMMCAaHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX OPTraHU3MOB) ’

30 HauanpHbIe 3Tanbl OpraHu4ecKOi BOTIOIMI 1

31 DBOJIIOLIMS 3YKAPUOT 1
OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTENLHOTO MHpa, [IpakTueckas

32 pabota «M3yueHne 0COOEHHOCTEH CTPOCHUS PACTEHUH pPa3HBIX 1 0,5
OTJICIIOB)»

33 OCHOBHBIE 3Talbl HBOJIIOLUN KUBOTHOTO MUPA 1

34 DBOIOIMS )KUBOTHBIX, [IpakTnyeckas pabora «3yuenue 1 05
0CcO0EHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX» ’

35 Pa3BuTHe )u3HM Ha 3eMJie 110 3paM U MepuoiaM 1

36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE KPUIUCHI TTPOIILIOTO 1

37 CoBpeMeHHBIH KOJIOTUYECKHI KPU3HUC, €r0 0COOCHHOCTH 1

38 CoBpeMeHHas cucTeMa OPraHu4ecKoro MPoILIOro 1

39 OcCHOBHBIE CHCTEeMaTUYECKUE TPYIITBI OPTaHU3MOB 1

40 AHTpPOIIOJIOTHSI — HayKa O YEJIOBEKE 1

41 Pa3BuTHe npencTaBIeHni 0 IPOUCX0XKICHUH YeJIOBEeKa 1
MecTo yenoBeka B CHCTEME OpTaHUIecKoro Mupa, JlaboparopHas

42 pabota «M3yueHne 0cCOOEHHOCTEH CTPOEHUS CKelleTa YeI0BeKa, 1 0,5
CBSI3aHHBIX C TIPSIMOXOXKICHUECM))

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a 1

44 CooTHo1ieHrne OMOJIOTMYECKUX U COLMANIBHBIX (DAKTOPOB B 1
aHTPOTIOTeHE3e

45 OcCHOBHBIE CTaJuU aHTPOIIOT€HE3a 1

46 [TaneoreneTrrka u NajeoreHOMHUKa 1

47 DBOJTIONHS] COBPEMEHHOTO YeJIOBEKA 1

48 qu'IOBe'-IeSKI/Ie pacsl, [Ipaktudeckas pabora «3ydeHne 3K0IOrHIeCcKuX 1 05
aJlanTanui 4eI0BeKa

49 MexaucuuIInHapHble METO/Ibl aHTPOIIOJIOTHU 1

50 3apoKI€HUE U pa3BUTHE IKOJIOTUU 1

51 MeTo1bI SKOIOTHH, HaﬁopaToPHaﬂ paborta «3y4eHne MeTo/10B 1 05
IKOJIOTUYECKUX UCCIICIOBAHUIN

52 3HavYeHHE DKOJIOTHYECKUX 3HAHUH TSI YeJIOBEKa 1




53 Okonornyeckue GaKTopsl 1
Abunotnueckue GakTopsl, CBET Kak SKOJIOTHUECKU PaKTop,
54 JlaGopaTopHas paboTta «BpIsiBIIeHHE TPUCTIOCOOICHUH OpraHU3MOB K 1 0,5
BIIMSTHUIO CBETa
Abunortndeckue GakTopsl, Temmeparypa Kak IKOJIOTHUECKUH GaKTop,
55 JlaGopaTopHas paboTta «BpIsiBIeHHEe TPUCTIOCOOICHUH OpraHU3MOB K 1 0,5
BIIUSTHUIO TEMIIEPATYPhI»
Abunornueckue GpakTopsl, BnaxxHOCTh Kak S9KOJOTHUECKUH PaKTop,
56 JlaGopaTopHas paboTa « AHaATOMUYECKHE OCOOCHHOCTH PACTCHHH U3 1 0,5
Pa3HBIX MECT OOUTAHHUSI»
o7 Cpenpl 0OuTaHNs OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 JKuznennbie GopMbl OpraHU3MOB 1
60 buotnueckue GakTopsl 1
61 3HavyeHHEe OMOTUYCCKUX B3aUMOICHCTBUH TSI CYIICCTBOBAHHMSI 1
OpPTaHU3MOB B CpeJie OOUTaHHS
62 DKOJIOTUYECKHE XaPaKTEPUCTUKH MOMYIISIIUH 1
63 OCHOBHBIE TIOKA3aTEH MOMYJISIUH: YUCIEHHOCTbD, IUIOTHOCTb, 1
BO3pAacTHasl U TI0JI0Basi CTPYKTypa
64 OCHOBHBIE TIOKA3aTEeNN MOMYJISAIHH: POKIAEMOCTh, IPHPOCT, TEMIT 1
pocTa, CMEpTHOCTh, MUTPAIIUU
65 DKOJIOTHYECKasi CTPYKTYypa HOMYJIsIUU 1
66 JlnHaMuyKa MOIMYJISIITUU U €€ peryJIsaius 1
67 KpuBsie pocta 4ncieHHOCTH nonysisiiui, KpuBble BEDKUBaHUS 1
68 9K0JIOFI/I‘I€CKa$IUHI/IHIa Bua, JlaboparopHas padota «IIpucmnocodienus 1 05
CeMSIH PACTEHHI K PACCEICHUIO)
69 Bun kak cucrema momyssiui 1
70 3aKOHOMEPHOCTH MOBEEHUSI M1 MUTPALIUNA KHUBOTHBIX 1
71 Coo0r111ecTBO OpraHu3MOB — OHOIIEHO3 1
72 OKocucrema Kak OTKpbITasi CHCTEMA 1
73 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B IKOCUCTEME 1
74 OcHOBHBIE OKA3aTENN SIKOCUCTEMBI 1
75 DKOJOTrM4eCKHe MUPaMHIbI 1
76 W3meHeHus coo0IIecTB — CYKIIECCHH 1
77 [TpupoaHbIe SKOCHCTEMBI, DKOCHCTEMBI 03€p U PEK, DKOCUCTEMBI MOPE 1
U OKEaHOB
78 [TpupoaHble 3KOCHCTEMBI, DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, MYCTHIHb 1
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
80 VYpb6oskocucremsl, [Ipaktrueckas padbota «/3yyeHue u onucanue 1 05
ypOO3KOCUCTEMBI» ’
81 3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUIA 1
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHn3MBbl BO3/IEUCTBUS 3arpsI3HEHUN pa3HBIX THIIOB HA
82 cyOOpraHu3MeHHOM, OPTraHU3MEHHOM, MOMYISIIUOHHOM U 1
HKOCHCTEMHOM YPOBHSIX
83 bruocdepa — obmieruranerapaast 000109Ka 3eMITu 1




84 Yuenue B, U, Bepraackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOC(hepbl 1
86 KpyroBopoThI BEmIeCTB U OMOTCOXMMHUYECKHUE [TUKITBI 1
87 3onanbHOCTH OUOCheps, OCHOBHBIE OMOMBI CYIIIU 1
88 YcroitunBocTh 6uocheps 1
89 DKOJIOTUYECKHE KPU3UCHI U UX TPUUHHBI 1
90 Bo3zaeiicTBue yenoseka Ha 6uochepy 1
91 AHTPOINOTr€HHOE BO3JCHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIA MUP 1
92 OxpanHa nmpupo bl 1
93 OCHOBHBIE TIPUHIIUITBI YCTOWYMBOTO PA3BUTHS YSJIOBEUECTBA U IIPUPO/IBI 1
94 PanmoHalieHOE MPUPOIOIIOIE30BAHNE U COXPAHEHUE OMOIOTHYECKOTO 1
pa3zHooOpasus 3eMiun
95 O0600meHue o Teme «MHUKPOIBOIIONHUS U €€ PE3YJIbTaThI» 1
96 O0600mmenue mo Teme «MaKpOIBOTIONHUS U €€ PE3yIbTaTh» 1
97 O06006menue o reme «IIporcXoXaCHUE M pa3BUTHE KU3HHA HA 3eMIIe) 1
98 O600mmenue o Teme «IIporucxoxaeHue YeI0BeKa — AaHTPOIIOTEHES) 1
99 O06o0meHre TI0 TeMe «DKOJIOTHSI — HayKa O B3aMMOOTHOIIICHHSIX 1
OpPTaHHU3MOBY
100  OG6obmeHme Mo TemMe «OpraHu3Mbl B cpelia OOUTaHUS» 1
101 O0600meHue 1Mo Teme «IKOJIOTUS BUJIOB U TOMYJISAIIAN 1
102 O6061menue o Teme «buochepa — rmodanbHast IKOCUCTEMAY 1
OBILEE KOJIMYECTBO YACOB I10 TIPOTPAMME =~ 102 0 7,5







