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IHHOACHUTEJIBHASA 3ATIMCKA

[Tporpamma mo yue6HOMY mpeamery "buonorus" (manee - Ouosiorws) Ha YpOBHE CpeaHero olmiero oopazoBaHus pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit @enepanuny, ®PI'OC COO, Konnenuuu mpernoaBaHus
yaeOHOTro npeamMeTa «bHoIorus» 1 OCHOBHBIX IOJIOKEHUH (heaepanbHoi paboyei mporpaMMbl BOCITUTAHUSI.

VYueOHbiit npeamer «buosorusy yriyonéaHoro yposHs usyueHus (10—11 kiaccer) sBIs€TCSl OTHUM U3 KOMIIOHEHTOB MPEAMETHOM 001acTH
«EcrectBeHHO-Hay4yHbIle TIpeaMeThl». CormacHo mnojoxkeHusM OI'OC COO npodunbHble ydueOHBIE TPEIMETHI, MU3ydyaeMble Ha YriayOoa€HHOM
YpOBHE, SABISIOTCS CIOCOO0M AudepeHnanuy o0y4eHs: Ha YpOBHE CpelHero oo1ero oopa3oBaHus U NpuU3BaHbl 00€CIEYUTh IPEEMCTBEHHOCTh
MEX1Yy OCHOBHBIM OOIIMM, CPETHUM OOIINM, CPEIHUM MPO(PECCHOHANBHBIM U BBICUIUM 00pa3oBaHueM. B To jxe BpeMs KaxAbli U3 3TUX YyUeOHBIX
MIPEIMETOB JI0JKEH ObITh OPUEHTUPOBAH Ha NMPUOPUTETHOE pelIeHre 00pa30BaTeNIbHbBIX, BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 3a/1a4, CBSI3aHHBIX C
npodopueHTaIMEe OO0yJaIOMUXCS U CTUMYJIUPOBAHMEM HHTEpeca K KOHKPETHOW OOJacTH HAydYHOTO 3HAHWS, CBS3aHHOTO C OHMOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEN, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamery "buonorus" gaér npeacraBieHue O LEIM U 33Ja4ax U3ydeHUs ydeOHoro mpenmera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE, OmpenersieT o0s3aTenbHOe (MHBApUAHTHOE) MPEAMETHOE COJIEpPKaHHE, €r0 CTPYKTYPHUPOBaHHUE MO pa3jesiaM M TeMmaw,
pacmpeneneHue IO KjaccaM, PEKOMEHAYeT [OCJIeI0BaTeIbHOCTh M3y4eHUs Yy4yeOHOro Marepuaiga ¢ Y4€TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH yueOHOTo mpolecca, BO3pAcTHRIX ocoOeHHOocTel oOydaromuxcs. B mporpamme mo GMOJOrUM peanu3oBaH
MPUHIMI TPEEMCTBEHHOCTH C H3y4eHHEeM OHOJIOTMM Ha YypPOBHE OCHOBHOTO oOmiero oOpa3oBaHus, Onarofaps 4YeMmy MPOCMAaTpPUBAETCS
HaMpaBJICHHOCTh Ha TMOCIEAyIoUlee pPa3BUTUE OHOJOTHYECKHX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO
MHPOBO33PEHHUS, HKOJOTUYECKOTO MBIIUICHUS, MPEICTaBICHUNH O 370pOoBOM oOpa3e >XKM3HM, Ha BOCHUTaHHE OEpEeKHOTO OTHOIIEHHS K
OKpYy’Karollel nmpupoaHoi cpene. B mporpamme mo OMONIOrMM TakKe MOKa3aHbl BOBMOKHOCTH y4eOHOro npeaMera «buosorus» B peanu3auu
tpeboBannii ®I'OC COO K miIaHUPYEeMbIM JIMYHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOy4YeHHs M B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIbHON JIEATEIILHOCTH OOYYaIOUIUXCS MO0 OCBOCHHUIO COJIEP:KaHUsA OMOJIOrMYEcKOro 00pa3oBaHUs HA YPOBHE
cpenHero oOmiero oopasoBaHusl.

VYueOusplii npeamer «buosorus» Ha YpOBHE cpenHero ooOmiero oOpa3oBaHHs 3aBeplIaeT OWOIOTHMYecKoe OoO0pa3oBaHHME B IIKOJIE U
OpUEHTHPOBAaH Ha pacHIMpeHHE U yriayOlieHne 3HaHWil oOydaromuxcs O >KMBOW MPUPOJIE, OCHOBAX MOJIEKYISPHOW M KJIETOYHOH OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUH PA3BUTHS, TE€HETUKH, CETIEKIIUU, OMOTEXHOJIOTUH, IBOJTIOIUOHHOTO YYEHUS U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriyOleHHOM ypOBHE OPUEHTHPOBAHO HAa MOJATOTOBKY OOydYaOIIUXCA K MOCIEAYIOIIEMY
MOJIy4EHHIO0 OMOJIOrMUecCKOro oOpa3oBaHUs B By3aX M OpraHM3allUsaX cpelHero npodeccroHanbHOro obpasoBanus. OCHOBY €ro coJiepXaHus
COCTaBJIIET cHCTEMa OHMOJIOTMYECKUX 3HAHUM, MOJIyJEHHBIX NMPU H3YyYCHHMHM OOYyYaroIlMMHUCS COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pPa3/ieioB
OMOJIOTUM Ha YpOBHE OCHOBHOro obmiero o6paszoBanus, B 10—11 kmaccax 3T 3HAaHUS MOJY4arOT pa3BUTHE. Tak, paclIMpeHbl U YriIyOJeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, I'pubax, OakTepHusX, OpraHu3Me 4eaoBeKa, OOIIHUX 3aKOHOMEPHOCTSIX KU3HH, JOMOJIHUTEIBHO
BKJIFOYEHbI OMOJIOTMYECKHE CBEIEHHs] MPUKIAJAHOTO W TOMCKOBOTO XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BaTh KaK OPHEHTUPBI IS



MOCIENYIONEro BeIOOpa npodeccun. Bo3mMoxkHa Takke MHTErpays OMOJIOTUYECKUX 3HAHHHM C COOTBETCTBYIOIIMMH 3HAHUSMH, MOJTYYCHHBIMH
00yJaromuMuCs MpH U3y4eHUH (PU3UKH, XUMUH, Teorpaduu 1 MaTEMaTHKH.

CrtpykTypa mporpammsbl 1o yueOHoMy mipeameTy "buosorusa" oTpakaeT CHCTEMHO-YPOBHEBBIM U 3BOJIOIMOHHBIN MOJIXObl K U3YYECHHIO
onosornu. CorjaacHO UM, U3y4arOTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIC JUIS )KUBBIX CHCTEM PAa3HOTO YPOBHS OPraHU3ALUH, BOIIOIHA
OpPraHMYECKOT0 MHpa Ha 3eMJie, COXpPaHEHHs] OMOJOTHUYECKOTo pa3HOOOpa3us rmiuaHeTsl. Tak, B 10 kiacce M3y4yaroTcsi OCHOBBI MOJIEKYJISIPHON U
KJIETOYHOH OWONOTHH, SMOPHONOTHM W OWOJIOTUM pa3BUTHS, TEHETHKH M CEJICKIWH, OWOTEXHOJIOTMM W CHHTETHYECKOW Omosoruwm,
aKTyaJIM3UPYIOTCS 3HAHUS 0Oydarolmuxcs 1Mo OOTaHUKE, 300JI0TMH, aHATOMUHU, (HU3HOJIOTHH YeioBeka. B 11 kiacce m3yyarorcs 3BOIIOLUOHHOE
YYE€HHE, OCHOBBI DKOJIOTHUH U YUeHHE 0 Ouocdepe.

VYueOHslil mpenmMer «buosorus» npu3BaH 00eCeunTh OCBOEHUE 00YYaIOIUMHUCA OMOJOTHYECKUX TEOPUI U 3aKOHOB, WIEH, MPUHIIUIIOB U
MIPaBHJI, JIKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOUH KapTHHBI MUpPA, 3HAHUW O CTPOCHHH, MHOTOOOPa3HH U OCOOCHHOCTSX KIIETKH,
OpraHusMa, TONYJISAINN, OWOIEHO3a, SKOCUCTEMBI, O BBIAAIONINXCS HAYYHBIX JOCTIIKEHHSIX, COBPEMEHHBIX HCCIICOBAHUSAX B OWOJIOTHH,
MIPUKIIJHBIX aCTeKTaX OMOJOTHYECKUX 3HaHWU. /I pa3BUTHS U TOIEpKAHHUS UHTEpeca 0O0yJaronIiuXxcsl K OMOJIOTHN HapsIy CO 3HAYUTEIbHBIM
00BEMOM TEOPETHYECKOTO MaTepuaya B COJCPKAHWW MPOTPAMMBI MO OHOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C WCTOPHEH CTAHOBIICHUS H
pa3BUTHS TOW WIM WHOW 00NMacTh OWOJIOTHH, BKJIAZIOM OTEUECTBEHHBIX M 3apyOSKHBIX YUEHBIX B DEIICHHWE BAXHEWIINX OHOJOTHMYECKHX WU
AKOJIOTUYECKHUX TTPOOIIEM.

Henp uzyuyenuss yueOHoro mpenmera «buonorus» Ha yriayOnEHHOM ypOBHE — OBIaJeHHE OOYy4arolIMMHCS 3HAaHUSIMH O CTPYKTYPHO-
(YHKIIMOHATBHOM OpraHu3aluy )KUBBIX CHCTEM PAa3HOTO paHra U MpuoOpeTeHre YMEHHH HCI0Ib30BaTh 3T 3HaHUS B GOPMUPOBAHUU UHTEpEca K
omnpenenéHHoi obmactu nMpodeCCUuOHATBPHOW JEATEILHOCTH, CBI3aHHOW C OMOJIOTHEH, WM K BBIOOPY y4eOHOTO 3aBEACHUS I IMPOJIOJDKCHHS
OMOJIOTHYECKOTO 00pa30BaHMUs.

Jloctrxkenue nenu u3ydeHus yaeOHoro npeamera «buonorus» Ha yriayon€HHOM ypoBHE 00ecrieUrBaeTCs PEIIeHUEM CIEIYIOMIUX 3a/1ay:

OCBOEHHE 00YUYaIOLIUMUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJOTMYECKHX TEOPUSAX, KOHIICTILHAX, TUIIOTEe3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX W TMpaBUjIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTUHY MHpPA; O CTPOCHHUH, MHOTrooOpasuu Hu
OCOOCHHOCTSIX OHMOJIOTHYECKHX CHCTeM (KJIEeTKa, OpraHu3M, MOMyNALUs, BHUJ, OHOreouneHo3, Ouocdepa); O BBIAAOIIUXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEJOBAHUIX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4aromMxcs C METOJaMU TO3HAHUSA KUBOW MPHUPOJABI: HCCIEAOBATEICKUMHU METOJAaMH OHOJIOTUYECKUX HayK
(MONIEKYNSPHOW M KJIETOYHON OHOJOTHH, SMOPUOJOTMH U OWOJIOTUM Pa3BUTHS, T€HETUKU U CEJIEKIMH, OMOTEXHOJIOTUH U CHUHTETHYECKOU
OMOJIOTHH, MAJIEOHTOJOTUH, SKOJIOTHH); METOJIaMU CAMOCTOSTEIBHOIO MPOBEACHHS OMOIOTMYECKUX UCCIIEOBaHHUI B 1ab0paTopuu U B MPUPOIE
(HabnroieHne, U3MepeHne, HIKCIIEPUMEHT, MOIEIUPOBAHUE);

OBJIaZIcHHEe OOYYaIOUIUMUCS YMEHHUSMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIW3MPOBATh M MCIOJIb30BaTh OMOJOTHYECKYI0 HH(OpPMAIUIO;
M0JIb30BaThCc  OMOJIOTMUECKOM TEPMHUHOJIOTHEH U CHUMBOJHMKOW; YCTaHaBIMBATh CBSI3b MEXKIY pa3BUTHEM OHOJOIMM M COLHUAJIBHO-
HSKOHOMHYECKUMH M SKOJIOTHYECKUMU MpoOIeMaMHl 4eI0BEUYECTBA; OLIEHUBATh MOCIEACTBUS CBOEH JEATEbHOCTH 110 OTHOLIICHUIO K OKPYKatowIeH
NPUPOJHON cpeie, COOCTBEHHOMY 37I0POBBIO M 3/0POBBIO OKPYXKAIOIIMX JIIOZeH; OOOCHOBBIBATH M COOJIOAATH Mephl MPO(PUIAKTHKH



MHQEKIMOHHBIX 3200JIeBaHMIA, TIPAaBUJIA TIOBEJCHUS B IPUPO/IE U oOecrieueHus: 0€30MacHOCTH COOCTBEHHOM KU3HEACATEILHOCTH B UPE3BBIYAHBIX
CUTYaLUsX IPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbBIC HAyYHBIE OTKPBITUS B 00JaCTH OHOJIOTHH;

PasBUTHUC Y 06y‘-IaIOHII/IXC$I HWHTCJUICKTYAJIbHBIX W TBOPUYCCKHUX CIIOCOOHOCTEN B mpouccce 3HaKOMCTBA C BBIAAOIIMMUCA OTKPBITUAMH U
COBPEMEHHBIMU HCCIIEIOBAaHUSIMUA B OWOJIOTHH, PEHIAEMBIMH €10 TpoOIeMaMH, METOJ0JIOTHEH OMOJIOTMYECKOrO HWCCIIEAOBAHUS, MPOBEACHUS
HKCTIEPUMEHTAIBHBIX UCCIICIOBAaHMMA, PEIIeHUs] OMOJIOTHUECKUX 33124, MOACTHPOBAHUS OUOJIOTHIECKUX OOBEKTOB U IMPOLIECCOB;

BOCIIMTAHHUC Y o6yqa101unxcs{ IIEHHOCTHOI'O OTHOMLICHUA K JKUBOH npupoac B HOCJIOM U K OTACIBHBIM eé O6’I)€KTaM 1 SABJICHUAM,
(¢bopMHUpOBaHHE HKOJIOTMUYECKOM, F€HETHUYECKON I'paMOTHOCTH, OOLIEH KyJabTyphl MOBEACHUS B IMPUPOJE; MHTETpPAIlMM €CTECTBEHHO-HAYUHBIX
3HAHHI;

nprodpereHue 00y4aromMUMKCS KOMIIETEHTHOCTU B PallMOHAIBHOM IMPHUPOJIONOIb30BaHUU (COOIIOACHNE NMPAaBHII MOBEAEHUS B MPUPO/IE,
OXpaHbl BHJIOB, JKOCHUCTEM, Ouocheprl), COXpaHEHUHM COOCTBEHHOTO 3JI0POBBS M 3J0POBbS OKPYXKAIOIIUX JIIOAEeH (COONIONeHUsT Mep
npoMITaKTUKKA 3a00JeBaHN, oOecrieueHne Oe30TacCHOCTH J>KM3HENESATETbHOCTH B UYPE3BBIYAMHBIX CHTYAlUSX IMPHPOJHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUsI OMOJIOTHUECKUX 3HAHUN M YMEHUH B TIOBCETHEBHOM KU3HH;

CO3JJaHME YCJIIOBMM JJIi OCO3HAHHOTO BbIOOpa OOydalOIUMUCS HHAWBUIYaTbHOW 0O0pa30BaTeNbHOW TPAEKTOPUHU, CIOCOOCTBYIOIIEH
MOCIIEAYIONMEMY TTIPO(PECCHOHATTEHOMY CAMOOTIPENIEIICHUIO, B COOTBETCTBUU C HHMBHIyATbHBIMH HHTEPECAMH M MMOTPEOHOCTSIMH PEruoHa.

OO6mree 4yrciIo YacoB, OTBEACHHBIX HAa M3ydeHHEe OMOJIOTHH Ha YIIIyOJIGHHOM YPOBHE CpeaHero oomero oOpazoBanus, cocrapiser 204 vaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kmacce — 102 vaca (3 yaca B Heziemio).

OT60op opraHM3aroOHHBIX (HOPM, METOJOB M CPEIACTB OOyYeHHUS OMOJOTUM OCYIIECTBISAECTCS C YUYETOM CHEIU(UKH €ro COIACpKaHHsS U
HaIpPaBJIEHHOCTH Ha MPOJOKEHHE OMOIOrMUECKOTro 00pa30BaHusl B OpraHU3alMsIX CPEeJHEro MpodecCHOHANIBHOTO U BBICIIET0 00pa30BaHMUS.

O0s3aTeTbHBIM YCIIOBUEM MPU 00YYCHUH OMOJIOTUN Ha YIyOJEHHOM YPOBHE SIBJISIETCS TIPOBEICHUE 1a00PAaTOPHBIX U MPAKTHYECKUX PadoT.
Taxxe yyactre oOy4yaroUuxcs B BHIIIOJHEHUU MMPOEKTHBIX M y4EOHO-UCCIEI0BATENbCKIX pabOT, TeMaTHKa KOTOPHIX OIpe/esieTcs yIUTeleM Ha
OCHOBE UMEIOLINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

Copep:xaHue IporpaMMsbl, BbIJIEIEHHOE KYPCU80OM, HE BXOJUT B IPOBEPKY rocyaapcTBeHHOM nurorosoit arrecrauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast O6MOJOrMsl — KOMIUIEKCHas Hayka. KpaTkas ucropusi pa3Butusi Ouosioruu. buosnorumueckue Haykd M H3ydaeMble HUMU
npoOnembl. yHIaMEHTaNIbHbIE, IPUKJIAJIHbIE U TOMCKOBBIE HAyYHbIE UCCIIEOBaHMs B OMOJIOTUN.

3HaueHue Ouosiornd B (POPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAaydyHOM KapTuHbl mupa. [Ipodeccun, cBsizaHHble ¢ OuOJIOTHEN.
3HaueHue OMOJIOTHH B IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa: MEANIIMHE, CEIbCKOM XO341iCTBE, IPOMBILUIEHHOCTH, OXPAHE IPUPO/IbI.

JdeMoHcTpauuu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. lapsun, V. I'apseil, I'. Mennens, B. U. Bepnanckuii, U. I1. ITaBnos, U.
N. Meunukos, H. . Basuios, H. B. Tumodees-Pecorcknii, [x. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C JPYTUMHU HayKamMu», «CuctemMa OMOJIOTMUECKUX HAYK.

Tema 2. /KuBble cucTeMbl M X H3yYeHHUE

XKusple cucteMbl Kak mnpeaMeT u3ydeHHs Ouosiorud. CBOMCTBa XHUBBIX CHCTEM: €AMHCTBO XHMHMUYECKOTO COCTaBAa, JUCKPETHOCTb U
LEIOCTHOCTh, CJIOXHOCTb H YINOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPIaHHM3alUs, CaMOBOCIPOU3BEIEHUE, DPA3APAKUMOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aIiy KUBBIX CUCTEM: MOJICKYJISPHBINA, KJIIETOYHBIN, TKAHEBBIN, OPraHM3MEHHBIN, TOMYJISIIIUOHHO-BUIOBOM, IKOCUCTEMHBII
(OmoreoueHotuueckuit), 6uocdepnslid. Ilponeccel, npoucxonsdmue B KUBBIX cucreMax. OCHOBHblE NpHU3HAKM >KUBOro. JKu3Hp Kak Qopma
cyuiectBoBaHus Marepuu. Hayku, u3ydaromuye »KuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OPraHU3ALNN.

N3yuenue xuBbIX cucreM. Mertonasl Ouonoruuyeckoil Hayku. HaOmronenue, usMmepeHue, SKCIEPUMEHT, CHCTEMaTH3alus, MeTaaHalu3.
IlonsTie 0 3aBUCMMOI M He3aBHUCHMOM nepeMeHHOW. IlnmanupoBanme skcrepumenta. IloctaHoBka u mposepka runores3. Hymesas rumoresa.
[Tonsitue BBIOOPKU U €€ nOcTOBEpHOCTh. Pa3dpoc B Ouonornyeckux AaHHbIX. OLieHKa JOCTOBEPHOCTH IMOJYYEHHBIX pe3yinbTaToB. [IpuumHb
UCKaXEHUS Pe3yJIbTaTOB dKCIIepUMeHTa. I[oHATHE CTaTHCTUYECKOTO TECTa.

JdeMoHcTpanun

TaGnuuel n cxembl: «OCHOBHBIE NMPU3HAKU >KU3HWY, «buosorndeckue cuctembl», «CBoiCTBa KMBOM MaTtepumn», «YpOBHU OpraHU3alluU
XKUBON mpuponab», «CTpoeHue KUBOTHOM KIETKM», «TkaHM XUBOTHBIX», «CHCTEMBI OPraHOB 4YEJIOBEYECKOI0 OpraHusMay», «buoreouneHosy,
«buocdepar, «MeTobl U3ydeHUs )KUBON IPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyJOBaHUE /sl TPOBEACHUS HAOIIOICHUN, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnoyip30BaHne pa3InYHbIX METOAOB IIPU U3YYEHNUHN KUBBIX CUCTEM.

Tema 3. Buosnorus KjieTrku



Knerka — cTpykTypHO-(hyHKIIMOHAJIbHAS €IMHULA KUBOTO. McTopust oTKpbITHS KieTku. Padoter P. 'yka, A. JleBenryka. Kierounas Teopust
(T. lIBann, M. lIneitnen, P. BupxoB). OCHOBHBIE MTOJ0XKEHUS COBPEMEHHOMN KJIETOYHON TEOPHUHU.

Metoapl MOJEKYISpPHOW ¥ KJIETOYHOW OHOJOTMHM: MHKpPOCKOMUS, Xpomarorpadmus, 31eKTpodopes3, MEeTOJ MEYEHBIX aTOMOB,
maddepeHnnanbHoe UEHTPUPYTUPOBAHUE, KYJIbTHBHPOBAHUE KICTOK. /M3yueHue @OUKCUPOBAHHLIX KIemOoK. DIEKTPOHHAS MHKPOCKOIIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) usyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuis! u cxembl: «CBETOBOI MUKPOCKOI, «DJIEKTPOHHBIA MUKPOCKOI, «VIcTopHs pa3BUTHS METOJI0OB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKT€pPHAJIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydueHne METONOB KIETOYHOM Ouosorun (Xpomatorpadus, smekrpodope3, auddepeHnraibHoe
ueHtpudyruposanue, [1L[P)».

Tema 4. XuMnueckasi opraHu3anus KJICTKH

XHWMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMHKPO3JIEMEHThl. Boxa M €€ posb Kak pacTBOPUTENS, PEarcHTa, y4acTue B
CTPYKTYPHUPOBAHUHU KJIETKH, TeIUIOperynsaunu. MuHepaibHble BellecTBa KIETKH, UX Onojorudeckas poJib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opraandeckue BemecTBa KIETKU. buonorndeckue nmoaumepsl. benku. AMUHOKUCTOTHBINA cocTaB 0elKoB. CTPYKTYphl OCIIKOBOM MOJIEKYITHI.
[lepBuunas cTpykTypa Oenka, TENTUAHAS CBA3b. BTOpuvHas, TpeTWyHas, 4YeTBEpTUYHAs CTPYKTYyphl. JleHarypanms. CBolicTBa O€IKOB.
Knaccudukanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonui.

VYrineBoapl. MoHOCaxapuibl, AUCAXapHIbl, OJMTOcaxapuabl U mojaucaxapuabl. OOmuiA MmiIaH CTpoeHUs U (PU3UKO-XUMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIMH YTIeBOIOB.

Jlunuael. T'uapoduibHo-ruapodoOHbie cBoiicTBa. Kiaccudukauus nunuaos. Tpurmuuepuabl, ¢ochonunuasl, BOCKH, CTEPOUJIBI.
buonornueckue ¢ynkuun nunugos. OOmmMe cBoiicTtBa OuONOTHMYECKUX MeMOpaH — TEKydecTh, CIHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunosbie kucinotel. JJHK u PHK. Crpoenue HyknenHoBbIX KkucioT. Hykneotuawl. I[lpunnun komrmiemeHtapHocTH. I[IpaBuio
Yapradda. Crpykxrypa JHK — gBoitnas cniupans. Mecronaxoxaenue u ouonorunyeckue ¢pynkuuu JIHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue mouiekynbl AT®. Makpospruuyeckue cBsizu B Mosiekyine AT®. buonornyeckue pynkunu AT®. BoccTraHoBIEHHbIE IEPEHOCUUKH,
ux pyHKUUU B KIeTKe. Jpyeue Hykneosuompugocpamol (HT®D). CexsernnpoBanue [JHK. Memoowv: ecenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouomnorusi: OuoxumMuyeckue W Ouo(uU3MUECKHUEe HCCIEIOBAaHUS COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPbl OHOMOJIEKYIL.
Mooenuposanue cmpykmypvl u QYyHKYUuti OUOMONEKY U UxX Komniexcos. Komnviomepnoiii ouzatin u opeanuveckuii cunmes OUOMONEKVI U UX
HenpupooHvLX AHA0208.

JdeMoHcTpanuu

IToptpetst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknus, @. Canrep, C. [Ipy3unep.



Juarpammsl: «PacrpeneineHne XUMHUYECKHX JJIEMEHTOB B HEKHMBOW Ipupone», «PacnpeneieHne XMMHMYECKUMX D3JIEMEHTOB B JKMBOU
HIPUPOJIE».

Tabmuuer u cxembl: «lleproguueckas TabIMIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHHE MOJEKylIbl BOAB), «BemecTBa B cocraBe
opranuzMoBy», «CTpoeHne MOJEKynbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKYIb», «CTpOCHHE MOJEKYN YriieBoAoB», «CTpOEHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

O6opynoBaHue: XUMUYECKasl IOCyJa U 000pyJ0BaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHe OEJTKOB C MOMOIIbI0 KaUeCTBEHHBIX PEAKITUI.

JlabopaTopHas pa6ora «/ccnenoBanue HyKJI€MHOBBIX KHCIIOT, BBICIEHHBIX U3 KIETOK Pa3IMUHBIX OPraHU3MOB).

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tunsl KIeTOK: 3yKapuoTHUecKast U nmpokapuoTrdeckasi. CTpykTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHuUs KIETKH.

Crpoenue npokapuotudeckoi kiaeTku. Kierounas crenka Gaktepuil m apxeil. OcoOEHHOCTU CTpOEHHs reTepoTpodHONW M aBTOTPO(HOM
MPOKAPUOTHYECKUX KJIETOK. MecTo U poJib MPOKAPHOT B OHOIIEHO3aX.

Crpoenune u GyHKIIMOHUPOBAHHE SyKapHOTHUECKOW KiIeTKU. [lmazmatmdeckas memOpana (miazmanemma). CTpyKTypa Iia3MaTHYECKON
MeMOpaHbl. TpaHCIOPT BellecTB Yepes3 MIa3MaTH4YecKyl0 MeMOpaHy: naccuBHbIN (AU dy3ust, ooneryénnas quddysus), akTUBHBIN (IIEPBUYHBIN U
BTOPUYHBIA aKTUBHBIA TpaHCTopT). [lomynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaIMeBOro Hacoca. DHAOIMTO3: MUHOIUTO3, (ParomuTos.
Ox3onuto3. Kierounas crerka. CTpykTypa u QYHKIIMHM KJIECTOYHON CTEHKH PacTEeHUM, TPUOOB.

Huromnazma. Iluto3osb. Ilutockener. JImxenue murorasmel. OpraHowabl KieTkd. OmHoOMeMOpaHHBIE OPTaHOWIBI  KJICTKHU:
supomiazmatudeckas cetb (DI1C), annmapar ['oabmku, TM30COMBI, UX CTpOeHUE U PyHKIIMHA. B3anMOCBsI3b 0JHOMEMOPaHHBIX OPraHOMIOB KIICTKH.
Crtpoenue rpanyasipHOTO peTukyiayma. Mexanusm unanpasnenus denxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuit (arpanynspHbIi) 3HIOIUIa3MaTU4YecKui peTukyiayMm. CekperopHas ¢yHkius anmapata ['ompmxu. Moodugurkayus 6enxoe 6 annapame
Tonvooicu. Copmupoexa 6enkos 6 annapame I o1v0scu. TpaHCTIOPT BELIECTB B KJIeTKe. Bakyosm pacTutenpHbIX KieToK. Kierounsrit cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOUIBl KIETKU: MUTOXOHIPUHU, TIACTUABL. [Ipoucxoswcoenue mumoxonopuii u niacmuo. Cumobuozenes (K.C.
Mepeoickosckuti, JI. Mapeynuc). Ctpoenne W (QYHKIMM MHUTOXOHAPUW W TiacTuia. [lepBuuHble, BTOPUYHBIE M CIOXKHBIC ILIACTHIBI
(OTOCHHTE3UPYIOUIUX FYKAPUOT. XIIOPOTIACTHI, XPOMOILIACTHI, ICHKOTIACTHI BHICIIUX PACTCHHI.

HememOpanubsie opranouabl kietku CrpoeHwe U (GyHKIMM HEMEMOpaHHBIX OPraHOMJIOB KIETKU. Pubocombl. [lpomesicymounvie
Quramenmol. MuxkpodunaMeHTsl. Axkmunogvle Muxkpoguiamenmsl. MBIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHHe U [BIKEHHE >XTYTUKOB U pecHHYEK. MUKpOTpyOouku uuTomnasMel. LlenTpuons. benxu,
accoyuuposanHuvle ¢ MUKpoguiamenmamu u muxpompyboukamu. MomopHvle denxu.

SAnpo. OGonouka sipa, XpOMaTHH, KapUOIUIa3Ma, SAPBIINIKH, UX CTpOeHHUE U QPyHKUUU. SnepHblii OenkoBblid MaTpukc. [IpocTpaHcTBeHHOE
PacmoIOKeHUE XPOMOCOM B UHTEP(AZHOM siApe. Dyxpomamun u cemepoxpomamur. beaku XpoMaTHUHA — TUCTOHBL. JJuHamuka si0epHotl 060104KU
8 Mumose. HoepHuiti mpancnopm.

Knetounsie Brimrouenus. CpaBHUTENbHAS XapaKTEePUCTHUKA KIIETOK DYKapHUOT (PaCTUTENIBHOM, )KUBOTHOM, TPHOHOI).



JdeMoHcTpanuu

IToptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpOEHHE JYKApPUOTHUYECKOW KIETKH», «CTpOeHHe >KUBOTHOW KIETKH», «CTpOCHHE pPACTUTEIBHON KIIETKI»,
«CTpoeHre MUTOXOHAPUNY, «SAnpo», «CTpoeHHe MPOKAPUOTHIECKON KIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKpOIIpEnapaTbl 0aKTepHalIbHbIX KIETOK.

JladbopaTopHas padora «/I3ydeHne cTpoeHus KJIETOK Pa3IMYHBIX OPTraHU3MOB).

IIpakTnueckas padora «/3ydyeHne CBONCTB KIETOYHON MEMOpaHbI».

JlabopaTopHas pa6ora «/ccnenoBanue mia3Moin3a 1 Jeria3MoiIn3a B PACTUTENIbHBIX KIIETKaX).

IIpakTnueckas padora «/3yueHue ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccuMWIIALIAST U JUCCUMUJISIIIUS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIECTB: aBTOTPO(HBIA M TeTepoTpodHBIN. YuacThe
KHCTIOpo/ia B OOMEHHBIX Ipoleccax. JHepreTuueckoe odecrnieueHue kietku: mnpeBpamieHne AT® B oOMeHHbIX mporeccax. depMeHTaTUBHBIN
XapakTep peaklnii KIeToYHoro Metabonusma. @epMeHThl, UX CTPOEHUE, CBOMCTBA U MexaHu3M aeictBusd. Kodepmentsl. OTnnuns GepMeHTOB OT
HEOPraHMYECKUX KaTalu3aTopoB. Benku-akTuBaToOphl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3IMYHbIX
(hakTopoB.

[lepBuuHbIli CHHTE3 OpPraHWYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHbIN U OKCUSEeHHbIU @omocunme3 )y Oaxmepull.
Cseemocobuparowue nuemenmsl U RUZMEHMbl peakyuoHHo2o yeumpa. Poiib xjoporuiactoB B mpouecce ¢porocuHTesa. CBeToBas M TeMHOBas (asbl.
@omoovixanue, Cz., Cs u CAM-munvi ¢omocunmesa. ITlpogykTuBHOCTH (oTOoCHMHTE3a. BrnmsiHMe paznuyHbIX (AKTOPOB HAa CKOPOCTH
(dboTocunTe3a. 3HaUeHHE (POTOCUHTE3A.

Xemocunres. PaznooOpasue opraHu3MoB-XEMOCHHTETUKOB: HUTPUDUIIUPYIOIIHE OaKTepUH, Kejle300aKTepun, cepoOakTepru, BOIOPOAHBIE
OakTepuu. 3HaYCHHE XEMOCHHTE3A.

Anaspobubie opranu3mbl. Bunel Opoxenus. [IpoxykTsl OpoXKeHUS U UX UCHOJIB30BaHUE YETOBEKOM. AHA’POOHBIE MUKPOOPraHU3MBbI Kak
00BEKTHI OMOTEXHOJIOTUH U BO30YIUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTalbl YHEPreTHUECKOro oomMeHa. [loaroToBUTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOJHOE PACIISIUICHHE TIIIOKO3bI.

buonorudeckoe okuclieHHE, WM KIETOYHOE JbIxaHue. Ponb MuTOXOHApHII B mpolieccax Ouonoruueckoro okucieHus. Luxnnueckue
peakiuu. OkucnutenbHoe (ochopunrpoBanue. DHepeus memoOpanHoz2o 2epaduenma npomouos. Cummes ATD: paboma npomonuou ATD-
cunmasvl. [IpenmyiiecTBa a3poOHOTO MyTH 0OMEHa BELIECTB Mepes aHadpoOHbIM. J(H(HEKTUBHOCTH SHEPTETUYECKOTO OOMEHa.

JdeMoHcTpanuu

IToptpersr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «POTOCUHTE3Y, «DHEPreTHUECcKHit 00Men», «bruocunTes 6enka», «CtpoeHue hepMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyJOBaHUE /JIsl IPUTOTOBJICHUS MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/3yueHre KaTaIUTHIECKO aKTUBHOCTU ()epMEHTOB (Ha MPUMeEpPEe aMUiIa3bl MM KaTajaas3bl)».



JlabopaTopHasi padora «/3ydeHne pepMEHTATUBHOTO PACIICIUICHUS IEPOKCHIA BOJIOPOIA B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlaGopatopnas padora «CpaBHeHHE TIPOLIECCOB (POTOCHHTE3a U XEMOCUHTE3a».

JladopaTopHas pa6ora «CpaBHEHHUE MPOLIECCOB OPOKEHUS U IBIXaHUSD.

Tema 7. HacieactBeHHasi HHpopManus U peaju3anus eé B KJIeTKe

Peakuun wmarpuyHoro cuHrte3a. [IpuHIMI KOMIUIEMEHTAapHOCTHM B peakUUsAX MaTpUYHOIO cHHTe3a. Peanmuzanusi HacieICTBEHHOM
uHpopmanuu. ['eHeTnUecKknil Ko, ero cBoiicTBa. Tpanckpunuus — marpudHblid cuHTe3 PHK. TIpHHINIIBI TPaHCKPHUITIUN: KOMIUIEMEHTapHOCTb,
AHTUTIAPAIUIEITLHOCTh, ACUMMETPUUHOCTE. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoul kiemke. Hexooupyrowue PHK.

Tpancnsus u e€ sransl. Yuactue tpaHcnopTtHbix PHK B Gunocunrese Oenka. YcnoBusa Ounocunresa Oenka. KogupoBaHue aMMHOKHCIIOT.
Ponb pubocom B Onocunrese Oenka.

Coepemennvie npeocmasnenusi o cmpoenuu 2erog. OpraHusanusi TeHOMa y MPOKapUOT U 3YKapHOT. Perynsius akTUBHOCTH T'€HOB Y
npokapuot. ['unoresa onepona (. XKakoo, XK. Mano). Mozrexynsapuvie mexanuzmvl sxkcnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pecynsiyuu
pabomuwl 2enos. Perynsanns oOMeHHBIX MpolieccoB B KieTke. Kiietounslit romeocTas.

Bupycer — Heknerounble (QOpMBI JKM3HU M oONWraTHble mapa3utbl. CTpoeHHWE TMPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
Oakrepuodaros. Kuznennvii yukn /[HK-cooepoicawux eupycos, PHK-codepoicawux eupycos, baxmepuoghacos. Obpamuas mpaHcKpunyus,
pesepmasa, uHmez2pasd.

BupycHsie 3a0oneBanus yenoBeka, )kuBoTHbIX, pactennii. CITN], COVID-19, connanbHbie 1 MEAUIIMHCKUE TTPOOTIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusos («bigdatay) cmpyxkmypuvix duonocuueckux oannvix. Hanomexmonozuu 6
ouonocuu u meouyune. Ilpoepammupyemole pynxyuu denxos. Cnocoovl 0ocmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /. Y. UBaHOBCKUIA.

Tabmuub! u cxembl: «buocunTes 0enkay, «I'eHeTnueckuit Koy, «Bupyce», «bakrepuodaruy.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. ZKu3zHeHHBIN HUKJ KJIETKH

Knetounsiit nuki, ero nepuoasl u perymsuus. Marepdaza u muto3. OcoOOEHHOCTH MpOIeccoB, MpoTeKaroux B unrepdase. [loaroroska
KJIIETKH K Jenenuto. [Ipecunrernyeckuii (MOCTMUTOTHYECKUN ), CHHTETHYECKHI U TOCTCUHTETHYECKUN (TPEMUTOTHUECKUI ) TIeproibl UHTEep(a3bl.

Marpuunsiii cunte3 JHK — perumkanus. Ilpunuuner pemmukanun  JIHK: KOMIUIEMEHTapHOCTh, MOJYKOHCEPBAaTUBHBIA CHUHTE3,
anTunapamwienbHocte. Mexanu3m pemnukanuu JTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepbl u Ternomepaza. XpOMOCOMHBIM HaOop
KIIETKU — KapuOTHIL. JIUMIOUIHBIN U TarIoNIHbIH HA00phl XpoMOcOM. ['oMOI0THYHBIE XpPOMOCOMBIL. [10J10BBIE XPOMOCOMBI.

Henenne knetku — Muto3. CTaiud MUTO3a U MPOUCXOJAIIME B HUX mpouecchl. Tumel muto3a. Kapuokunes u nurokuHes. buonornueckoe
3Ha4YE€HHE MUTO3a.

Perymsimus MUTOTHYECKOTO LUKIIA KIETKHU. [IporpaMMmupyemMast KiieTouHas rTuOens — arornTo3.



Knerounoe s1po, XpoMOCOMBI, (pyHKIMOHANIbHAS TeHOMUKA. Mexanusmol npoaughepayuu, oupgepenyuposxu, cmapenus u cudeiu Kiemox.
«ugpposas knemxa» — buounpopmamuueckue mooenu GyHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpauuu

Tabmuie! u cxeMmbl: « KU3HEHHBIH UKIT KIETKWY», «MuTo3y», «Ctpoenue xpomocomy, «Permmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpemnapaTsl: «MUTO3 B KJIIETKaX KOpPEIIKa JTyKa.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JladopaTopHas pa6ora «HabGmroenne MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonoruueckoe paznoobpasue oprann3MoB. OHOKIETOYHBIE, KOJOHHUATBHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS M KU3HEACITEIPHOCTH OJTHOKJIETOYHBIX OpraHu3MoOB. bakTepuu, apxeu, OJHOKIETOUHbIE TPUOBI, OJTHOKJIETOYHBIC
BOJIOPOCIH, Ipyrue NpoTucThl. KooHnaasHbIe OpraHu3MBl.

B3anMocBsI3b yacTeit MHOTOKIIETOYHOTO Oprann3Ma. TkaHu, opraHbl U CUCTEMBI opraHoB. OpraHu3M Kak eauHoe 11emnoe. ['omeocTas.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3zoBaTellbHAs, MOKPOBHAs, MPOBOJSAIIAs, OCHOBHAas, MexaHuueckas. OcoOeHHOCTH
CTpOeHHMs, PYHKIIMI U pacIioI0KeHNs TKaHEH B opraHax pacTeHUH.

TkaHu KUBOTHBIX U YelOBeKa. TUIBI )KUBOTHBIX TKaHEH: SMUTeINalIbHAS, COEIMHUTENbHAS, MbIIlIeYHast, HepBHas1. OCOOEHHOCTU CTPOEH S,
(GYHKIMM 1 pacloioKEeHUsI TKaHEH B OpraHax *KUBOTHBIX U YeJIOBEKa.

Oprassl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBbI OPraHOB KXUBOTHBIX U yenoBeka. DyHKIMM OpPraHoB U
CUCTEM OPraHOB.

Onopa tena opranu3zmoB. Kapkac pacrenuid. CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOUHBIX KMBOTHBIX. HapyKHbIN 1 BHYTPEHHUN CKEJIET.
CrpoeHnue u TUIbI COeAMHEHUS KOCTEH.

JIBukeHre opraHu3MoB. J[BKeHHE OJHOKIETOYHBIX OpPraHU3MOB: aMEOOMIHOE, KI'YTHMKOBOE, PeCHUYHOE. J[BIKeHHE MHOTOKJIETOYHBIX
pacTeHMii: TPONM3MbI U HACTUH. [IBMKeHHE MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBeKa: MbllleuHas cucreMa. Pedekc. CkeneTHbIe MBIIIIBI U UX
pabora.

[luranue opranusmoB. llorjomieHne BOJBI, YIIEKUCIOTO Tra3a W MHUHEPAIbHBIX BELIECTB pacTeHUsMU. [luTaHue KUBOTHBIX.
BuyrpunonoctHoe u BHYTPUKJIETOYHOE TnuiieBapeHue. [IluTaHue MO3BOHOYHBIX KUBOTHBIX. OTAeNbl NHUIIEBAPUTEIBHOIO —TpPakKTa.
[IumeBapurenpHble xene3bl. [luneBapuTenbHas cuctemMa 4eoBeKa.

Jlpixanue opranuzMoB. Jlpixanue pacreHuil. Jlpixanue >kuBOTHBIX. Juddy3us razoB depe3 MOBEpXHOCTh KIeTKU. KoxkHOE AbIxaHue.
JlpixatenpHas moBepxHOCTh. JKabepHoe U NEroyHoe ApixaHue. J[pIxaHue MO3BOHOYHBIX JKUBOTHBIX M YeNOBEKa. DBOIOIMOHHOE YCIOKHEHHE
CTPOEHHMS JETKUX MO3BOHOYHBIX XKMBOTHBIX. JlpIXaTenpHas cuUcTeMa yeloBeKa. MeXaHM3M BEHTWISIUU JIETKUX Y NTULl U MJIEKONHUTAONIUX.
Perymsiius neixanus. JlpixareiabHbie 0OBEMBIL.



Tpa"cnopT BEIIECTB y OPraHu3MOB. TPaHCIOPTHBIE CHCTEMBbI pacTEHUM. TpaHCHOPT BEUIECTB Yy KUBOTHBIX. KpoBeHOCHas cucreMa u €€
opranbl. KpoBeHOCHasi cucTeMa IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepile, KpOBEHOCHBIE cOCyIbl U KpoBb. Kpyru kpoBooOpaiieHus.
DBOJIIOLMOHHBIE YCI0)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMBbI T03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ peryasuusi.

Boigenenue y opranusmoB. Beinenenue y pactenuil. Bwinenenue y kuBOTHbIX. CoKparuTenbHble Bakyosid. OpraHbl BbIIEICHMS.
OwibTpanus, ceKpeuuss U oO0paTHOE BCAChIBAHHME KAaK MEXAaHM3Mbl pabOThl OpraHoB BblAeieHHS. CBS3b IOJOCTU Teda C KPOBEHOCHOM U
BBIJICIUTENIBHON cucTeMaMu. BpliereHrne y TO3BOHOYHBIX JKMBOTHBIX M denoBeka. lloukun. CrpoeHne u (DyHKIMOHHpPOBAaHWE HEPpPOHA.
OO6pa3zoBaHue MOYH Y U€IOBEKa.

3amura y opraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3moB. Crnopbl OakTepuil M LUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX
pactenuit. Kyrukyna. CpencrBa macCUBHON U XUMHUYECKOM 3aUThl. OUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alllUTa OpraHu3Ma ot Ooje3Hed. IMMyHHas cucrema 4enoBeka.
KneTounslif u rymopanbHblii UMMYHHUTET. BpokI€HHBIN U NMPHOOPETEHHBIN crnenupuueckuii UMMYHUTET. Teopus KIOHAIbHO-CEJIEKTUBHOTO
ummynurera (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETbI OpraHu3MoB. Poiib BpOXKAEHHOTO MMMYHHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00J1€BaHUA.

PaznpaxxuMocTh M perynsnus y opranuzMoB. Pa3apakuMocTh y OJHOKIETOUHBIX OpraHu3MoB. Takcuchl. Pa3iapaxuMocTs U perynsauus y
pacteHuii. PocToBbie BENIECTBA M MX 3HAYEHUE.

HepBHas cucrema u pedieKkTopHas perynauus y >KUBOTHbIX. HepBHas cuctema U €€ OTAEIbl. DBOJIIOLMOHHOE YCIOXHEHHE CTPOCHUS
HEpPBHO cucTeMbl y )KUBOTHBIX. OTJEIbl TOJJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednekropHas ayra. besycioBHbIE U yCIOBHBIE
pedaekchl.

['ymopanibHast perynasnusi U 3HIOKPUHHAA CHCTEMa XMBOTHBIX M yesoBeKa. JKerne3bl SHIOKPHUHHOM CHUCTEMbI U MX TOPMOHBI. [lelicTBue
rOpMOHOB. B3auMocBsI3b HEPBHOM U SHIOKPUHHOMN cucteM. ['unoTanamo-runodusapHas cucTema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupl n cxemsl: «OAHOKIETOUHBIE BOJOPOCIN», « MHOTOKIETOUHBIE BoAopociny, «bakrepumny», «IIpocreitmue», «Opranbl IBETKOBBIX
pacTeHuit», «CHCTEMBI OpPraHOB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pacrenuin», «KopHEBbIE CUCTEMBI»,
«Crtpoenue crebusa», «CTpoeHHe JMCTOBOM MIIAaCTUHKM», «TkaHM >KMBOTHbIX», «Ckener uesnoBekay, «lIuieBapuTenbHas cucremay,
«KpoBeHocHast cucreMa», «/lpixatenbHas cucrema», «HepBHas cuctema», «Koxka», «MbpleyHas cucreMma», «BplnenuTenbHas cucremay,
«OHIOKpUHHAs cucTemMa», «Ctpoenue Mplueh», «MMMynurer», «KumeyHononoctHsie», «Cxema MUTaHUSA pacTeHUu», «KpoBEHOCHBIE CUCTEMBI
MO3BOHOYHBIX XHUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue 1ok aAeBoro 4epBs», «HepBHas cucrema pbio»,
«HepBHas cucrema marymku», «HepBHas cucreMa npecMbikaromuxcs», «HepBHas cuctema nruiny, «HepBHas cucremMa MIIEKONMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pediekey.

ObopynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIpenapaThl OJHOKIETOUHBIX OPraHU3MOB, MUKpOTIpenapaTsl TKaHel, pakOBUHBI MOJUTFOCKOB,
KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHX, XHUBBIE 3K3EMIUIIPbl KOMHATHBIX pacTeHHUil, repbdapuu pacTeHHUH pa3HBIX OT/AENOB, BIAXXHBIE IpenapaThl



KUBOTHBIX, CKEJICTHI IO3BOHOYHBIX, KOJUIEKIIUN OCCITIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000pyI0BAaHUE IS IGMOHCTPAIIUU TIOYBEHHOTO U
BO3JIYIITHOTO MMHUTaHUsI PACTEHUH, pacIICIUICHHs KpaxMala i OCJIKOB Mo JAeicTBUEeM (GepMeHTOB, 000pymIOBaHUE ISl IEMOHCTPAILMU OIBITOB TI0
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JIBUKCHHM, MOJICITH TOJIOBHOTO MO3Ta Pa3IMYHbIX KHBOTHBIX.

JladopaTopHas padora «/3yueHue TKaHell pacTeHHI.

JladopaTopHas padora «/I3yueHue TKaHel )KUBOTHBIX).

JlabopaTopHas padora «/I3ydyeHne opraHoB IBETKOBOTO PAaCTEHUS».

Tema 10. Pa3MHoKeHHe U PAa3BUTHE OPTAaHU3MOB

@dopMBI pPa3MHOKEHUS OPraHU3MOB: Oecrioyioe (BKIIOYas BETeTaTUBHOE) M IOJIOBOE. BHIBI OECIIONOro pa3MHOXKEHUS: ITOYKOBAHHE,
criopyJsus, pparMeHTaIus, KIIOHHPOBAHUE.

[TonoBoe pasmHokenue. [lonoBwie kineTku, wiam rametbl. Meio3. Cramuu meiiosza. [loBenenue xpomocom B Mmeioze. Kpoccunrosep.
buonornueckuii cMbICIT M€i03a U TTOJIOBOTO TTpolecca. Melo3 U €ro MeCTO B )KU3HEHHOM IIUKJIE OPTraHU3MOB.

[IpenzapoapiieBoe pa3sutue. ['lameTorenes y suBOTHBIX. [1ostoBbIe Xkenme3sl. OOpa3oBaHUe M pa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.

Omo0TBOpeHNE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOA0TBOPEHHUS: HApY)KHOE, BHYyTpeHHEee. [lapTeHorenes.

NHnuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OpPraHU3MOB. Mopgoeene3 — oOna u3z 21agHulx
npobnaem smopuonocuu. Konyenyus mopghoeernos u mooenu mopgoeenesa. Ctaaum sMOpHUOTreHe3a )KUBOTHBIX (Ha IpUMeEpe JIATYIIKH). J[pobnenue.
Tuner apoOnenus. /[emepmunuposannoe u HedepMunuposannoe opooaenue. bracmyna, munet oOnacmyn. OCOOEHHOCTH IPOOJICHHS
MJICKOTIMTAIOIINX. 3apOJIbIIIEBbIe JUCTKU (TacTpyssuus). 3akiaJka OpraHoB M TKaHEH W3 3apOJbIIIEBBIX JUCTKOB. B3anMHOe BiusiHuEe yactel
pa3BHBAIOIIETroCs 3apojbliia (dMOpHOHANbHAS MHIYKIMS). 3aKiajgka IUlaHa CTPOCHUS JKMBOTHOTO KaK pe3ylbTaT HepapXUUeCcKUX
B3aUMO/ICHCTBUII reHOB. BrinsHue Ha SMOpHOHANIBbHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButrue xuBoTHbIX. [locTamMOpuoHanbHbiii mepuon. Ilpsmoe u Hempsmoe pasButue. PasBute ¢ meramopdozom y
0€CII03BOHOYHBIX U TO3BOHOYHBIX JKMBOTHBIX. bronornueckoe 3HaueHHE MPSIMOTO M HEMPSIMOTO Pa3BUTHS, UX PACHPOCTpPaHEHHE B MPHUPOJIE.
Tunsl pocta KUBOTHBIX. DAKTOPBI PETYISIMU POCTA )KMBOTHBIX U 4enoBeka. CTauu MOCTIMOPUOHATILHOTO Pa3BUTHUS Y )KMBOTHBIX M YeJIOBEKa.
[Tepuoasl oHTOTeHE3a UenoBeka. CTapeHue U CMepTh Kak OMOJIOrHYeCcKre MPOLECChI.

PasmHoenune u pazButue pactenuid. ['ametodur u crnopodut. Melio3 B KM3HEHHOM LMKIE pacTeHuil. OOpa3oBaHue CIoOp B Mpolecce
Meio3a. ['amerorenes y pactenuii. OmioI0TBOpEHHE U pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [[BOiHOE OIIOIOTBOPEHHE Y IIBETKOBBIX PACTEHU H.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEeryJIsIui OHTOT€HEe3a Y PACTeHHUM U KUBOTHBIX.

JdeMoHcTpanuu

IToptpetsr: C. I'. HaBamun, X. [lInemasn.

Tabnuis! 1 cxeMbl: «BeretaTuBHOE pa3MHOXKEeHHE», « THIIBI Oecronoro pa3MHOKeHUs», «Pa3MHOXKEHHE XJIIaMUIOMOHAAb, «Pa3zMHOKeHHe
IBIIICHBI», «Pa3zMHOKeHHe TUAPE, «Meito3y, «XpoMocoMbly, «I'amMerorenesy», «CTpoeHHe SHIIEKICTKH U criepMaTo3onaa», « OCHOBHBIE CTaINH



oHTOreHesa», «lIpsMoe u Hempsmoe pasButhue», «Pa3BuTue Malckoro xyka», «PaszButue capanum», «PasBurtue iarymkw», «JlBonHOe
OIUIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHui», «CTpoeHue ceMsH OJHOAOJBbHBIX U IBYAOJIbHBIX PacTeHUI», «OKU3HEHHBIN UK MOPCKOM KaIlyCThI»,
«OKu3HEHHBI UMK MXay, « KM3HEHHBIN HUKII MANOPOTHUKAY, « KM3HEHHBIN UK COCHBD».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEpMATO30UI0B, MOAEb «L{UKIT pa3BUTHS JIATYIIKI .

JladopaTopHas padora «/3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTaxy».

IIpakTnuyeckas padora «BplsBiIeHNE IPU3HAKOB CXO/ICTBA 3apO/bIILIEH TO3BOHOYHBIX )KUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHUS BBICIITUX PACTECHUN.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M MI3MEHYMBOCTH OPraHU3MOB

WcTopus craHOBIeHMS U pa3BUTUS I'€HETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa, T. Moprana. Ponp oTe4ecTBEHHBIX YUEHBIX B
passutuu reHetuku. Padotsl H. K. Konerosa, H. U. BaBunosa, A. H. benozepckoro, I'. /1. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE TTOHATHS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIE T'€HbI, AIbTEPHATUBHBIE IPU3HAKH, TOMUHAHTHBIN
U PElEeCCUBHBIM NpPU3HAK, TOMO3MIOTa, TE€TEPO3UroTa, 4YHCTas JIMHUS, TUOpUIbl, TeHOTHN, (QeHOTUNn. OCHOBHBIE METO/bl T'E€HETHKH:
rUOPUA0TIOrMUECKUN, ITUTOJIOTHYECKHUM, MOJIEKYISIPHO-T€HETUUECKHH.

JdemoHcTpauuu

[Toptpetsr: I'. Mengnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A.
Ounmumuenko, H. B. Tumodees-PecoBckmii.

Tabmuis! u cxembl: «MeToIbl TeHETUKIY, «CXEeMbI CKPEUTUBAHUS.

JladopaTopHas pa6ora «/[po3oduna kak 00bEKT TCHETHUYECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHnens — 3akoH eAuHOOOpa3usi TUOPUIOB TMEpBOTO MoKoseHus. IIpaBuio
JOMHUHUpOBaHMs. BTopoil 3akoH MeHnens — 3aKOH paclIeIUIeHus MpU3HaKoB. LluTonormueckue OCHOBHI MOHOTHOPHIHOTO CKpEIIMBAHMSL.
['mnores3a 4MCTOTHI raMer.

Ananuzupyrouee ckpeniuBanue. [IpomexxyTounslil xapakrep HaciaeaoBaHus. Pacuienienue npu3HakoB Py HEMOJHOM JOMUHUPOBAHUU.

JurubpunHoe ckpemnBanue. Tpertuil 3akoH MeHnenss — 3aKOH HE3aBUCHMOTO HAcCJeNOBaHHUS Npu3HakoB. L{uTonmormyeckre OCHOBBI
JUTUOPUIHOTO CKPELUBAHUSI.

CuerienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHOe HaclieZIoBaHHE T€HOB, HAPYIICHUE CLEIIICHHUSI MKy TeHaMU.
XPpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIN MEXaHU3M OIPENENICHUs MO0JIa. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. I'OMOraMeTHbIli M reTeporaMeTHbIN
nos. ['enernyeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacinenoBanue Npu3HakoB, CLEIIICHHBIX C TIOJIOM.

l'enotun kak wnenoctHas cucreMa. [lmeloTponmuss — MHOXKECTBEHHOE JACMCTBHE TIeHa. MHOXKECTBEHHBIM ajuienu3M. Bzaumoneicteue
HeaJienbHbIX reHoB. KoMmementapHocTs. Jnucras. [lonumepus.



I'eHeTHYeCKUI KOHTPOJb PA3BUTHUSI PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TAKKE (PU3MOJIOTHUECKUX MPOIECCOB, TOBEJACHHS U KOTHUTHBHBIX
¢byHKImii. ['eHeTHYeckne MeXaHWU3Mbl CHUMOMOTEHEe3a, MEXaHH3Mbl B3aUMOJICHCTBUS «XO3MMH — IMapa3uT» H «XO3IHMH — MHKPOOHOMY.
I'eHeTHYeCcKUE acTIeKThl KOHTPOJIS U U3MEHEHUS HACIICICTBEHHON MH(POPMAITUH B IIOKOJICHUSX KIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBeiii 1 BTOpoit 3akoHBl Mennens», «Tpetuii 3akon Menaens», «AHanu3upymolee cKkpemmBanuey, «Hemomnoe
noMuHupoBaHuey, «CleTieHHOe HacleJoBaHue MTPU3HAKOB y Ipo30duiiely, «I'eHetuka nona», «Kapuotun yenoseka», «Kapuotun apo3oduisn,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBaHue: MOJACIb JJIsi IEMOHCTpAIIUU 3aKOHOB €AMHO00pa3usi TMOPHUIOB MEPBOTO TMOKOJEHUS M PACIICIUICHUs MPU3HAKOB, MOJIEIb
JUIsl IGMOHCTpALlMM 3aKOHA HE3aBHCHUMOTO HACJIEIOBAaHMs MPU3HAKOB, MOJENb I JIEMOHCTPAIMH CIEIUICHHOTO HAClIeJOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3oduiay.

IIpakTHyeckasi padora «M3yueHne pe3yIbTaTOB MOHOTHOPHUTHOTO CKPEITUBAHUS Y IPO30(DUITBI.

IpakTHyeckasi padora «3yueHne pe3ynbTaToB TUTHOPUIHOTO CKPEUTUBAHUS Y APO30(PIITBDY.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH

BsaumopneiictBue reHotuna u cpeapl npu GopmupoBaHuu (enotuna. M3MeHUMBOCTH Mpu3HAaKoB. KauecTBeHHBbIE M KOJIUYECTBEHHbBIE
MpU3HAKU. BUIbl '3MEHYMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.

MonudukanronHass u3MeH4YHBOCTb. Ponib cpensl B (popmupoBaHHM MOAM(PHUKAIIMOHHON H3MeHYMBOCTH. Hopma peaknum mnpusHaka.
Bapuanmonnsiii psix u BapuanuonHas kpusasi (B. Moranncen). CoiicTBa MOIM(DPUKAITMOHHOW M3MEHYHUBOCTH.

I'enoTunuueckass U3MEHUYMBOCTh. CBONCTBA TN€HOTUIIUYECKON W3MEHYMBOCTU. BUIBI T€HOTUNMYECKOW H3MEHUYMBOCTH: KOMOWHATHBHA,
MYTalMOHHAsI.

KomOunatuBHasT W3MEHUMBOCTh. MeiH03 M TIOJOBOM MpoOIecC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTH. Poib KOMOWHATHBHOM
M3MEHUYMBOCTH B CO3JJaHUH F€HETHUECKOTO pa3HOOOpa3us B Mpe/esiax OJHOro BU/A.

MyranroHHas ”3MEHUYNBOCTh. BHUibl MyTaluii: reHHbIE, XPOMOCOMHBbIE, TeHOMHbIE. CIIOHTaHHbIE M UHYLIUPOBaHHbIE MyTallMU. SnepHble
U 1uToIUia3mMaTudyeckue mMyrauud. COMaTHYecKHe W MOJIOBble MyTaluu. [IpUunMHBI BO3HUKHOBEHMS MyTaluid. MyrareHbl W UX BIMSHHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOTO Mpollecca. 3aKOH TOMOJIOTMYECKUX DPsIOB B HaciencTBeHHo u3meHunBoctu (H.M. BaBuios).
BuesaepHas U3MEHUYMBOCTD U HACJIEICTBEHHOCTb.

Onucenemuka U SNUSEHOMUKA, PONb INUSEHEMUYEeCKUX (AaKmopos 6 HACIeO08aHUU U USMEHYUBOCMU (EHOMUNUYECKUX NPUSHAKOS )
OpP2aHU3MO8.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Noranuncen, H. 1. BaBunos.

Tabmumel u cxembl: «Bumgsl u3meHuMBOCTH», «MoaupukanuoHHAs H3MEHYMBOCTh», «KoMOWHAaTHBHAas W3MEHUYUBOCTH», «Meio3y,
«OmnonoTBopenuey, «I 'eHeTnyeckue 3a00aeBaHus YeIoBeKay, «BUabl MyTaruii».



O6opynoBaHue: KUBbIe W repOapHbIE SK3EMIUIAPhl KOMHATHBIX PAacTeHU, pUCYHKU ((oTorpaduu) >KUBOTHBIX C Pa3TMYHBIMUA BHUIAMU
H3MCHYHUBOCTH.

JladbopaTopHnasi paGora «lccienoBanue 3aKOHOMEPHOCTEH MOAM(PUKANMOHHONW W3MeHYMBOCTH. [locTpoeHHe BapHallMOHHOTO psia U
BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENIapaTax)y.

Tema 14. I'eHeTHKA YejlOBEeKAa

Kapuotun uemoBeka. MexayHapoaHas mporpaMMa HCCJIEIOBAHHMS TE€HOMAa 4YeJloBeKa. MeTonbl H3ydeHUsT TEHETHKH 4YeJIOBEKa:
TE€HEATOTUYECKUN,  OJIM3HENOBBIM, I[UTOTCHETHMUECKHH, TMOMYJAIMOHHO-CTATUCTHYECKUH,  MOJEKyIsapHO-TeHeTHYeckuil. CoBpeMeHHOe
ONpEEICHUE T€HOTHUIA: TMOJHON€HOMHOE CEKBEHHPOBAHHME, T€HOTUIIMPOBAHWE, B TOM uwuciie ¢ nomompto [II[P-ananusza. HacnencrBeHHbie
3a00J€BaHUsI YeJOBEKA. [ e€HHbIE M XPOMOCOMHBIE OOJIe3HM dYeloBeKa. bojie3HM ¢ HaclIeICTBEHHON NPeIpacloyioKEHHOCThIO. 3HaueHUe
MEIUIIMHCKON TEHETUKH B TPENOTBPAIICHUH W JICYCHUH TEHETHYECKHX 3a00JeBaHMI 4eloBeKa. MeaMKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE.
CtBoJiOBBIE KJIETKU. [IOHITHE «TEHETHYECKOTO Tpy3a». DTUUYECKHUE aCMeKThl MCCIICAOBAHHMI B 00JIACTH PETAKTUPOBAHUS T€HOMAa U CTBOJIOBBIX
KJIETOK.

['eneTnveckue (HakTOphbl MOBBIIEHHON YYBCTBUTEIHLHOCTH YeJIOBEKA K (PM3UYECKOMY M XMMHUYECKOMY 3arps3HEHUIO OKPYXKAIOMIEH CPEJIbl.
['eneTnueckas npenpacrnoioKEHHOCTh YEJIOBEKa K MaTOJOTHSIM.

JdemoHcTpauuu

Tabmuib! u cxembl: «KapuoTun dyenoBeka», «MeTo bl H3ydeHUs TEHETUKH YelloBeKay, «[ eHeTnueckre 3a001eBaHNs YETIOBEKaY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHONY.

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukanusi ¥ ceJeKUus. 3apokAeHue celekuuu v jnoMectukanuu. Yuenue H. WM. BaBwioBa o lleHTpax mnpoucxoXaeHus u
MHOT000pa3us KyJIbTYpHBIX pacTeHUH. Poib celeknmuu B CO3JaHUW COPTOB PACTEHHH W MOpoJ KUBOTHBIX. CopT, mopoja, ImTaMMm. 3aKOH
TOMOJIOTUYECKHX PSIOB B HacieacTBeHHOM n3MeHunBoctr H. V. BaBuioBa, ero 3naueHue ajis CeIEKIIMOHHON PaOOTHI.

MeTozp! ceneKIMOHHON paboThl. MICKYCCTBEHHBINH OTOOP: MacCOBBIN U MHIUBUIyaJIbHBINA. DTarbl KOMOWHAIIMOHHOM cenekiuu. Vcnpitanue
MPOU3BOIUTENEH MO MOTOMCTBY. OTOOP MO TEHOTHUITY C MOMOIIBIO OIEHKH (PEHOTHIA MOTOMCTBA U OTOOP MO T'€HOTHIY C MOMOIIbIO aHaIH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CeNEeKIIMOHHOW paboThl. PamuanuoOHHBI M XUMUYECKHI MyTareHe3 Kak HCTOYHMK MYTalUld y
KYJIBTYPHBIX ()OpM OpraHu3MoB. Vcronb3oBaHHEe T€HOMHOTO PEJAaKTUPOBAHUA M METOJIOB pekomMOuHaHTHBIX JIHK 1mist mosydeHus: uCXoIHOTO
Marepuania ajs CeJIeKLIUH.

[Tonyuenue mnonumuonaoB. BHyTpuBHIoBas rubpuausanus. BIN3KOPOACTBEHHOE CKpeIIMBaHWE, WM WHOpuUauHT. HeponacTBeHHOe
CKpelllMBaHue, Win ayrOpuauHr. ['ereposuc u ero npuuuHsl. Mcnons3oBanue rerepos3uca B cenekuun. Otnanénnas rudpuansanus. [Ipeononenue
OecIIoIns MeXBUAOBBIX THOPHI0B. JlOCTI)KEHNUS CENEeKIINH PACTCHUH U KUBOTHBIX. «3€1EHAs PesoItoyUsy.



CoxpaHeHHne U M3y4eHUE T'eHETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUH M WX AMKHUX POJUYEH JUIsl CO3/aHUS HOBBIX COPTOB M TMOPHJIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemudecKumu pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YEJNAX YIVYULeHUs CYUWeCcmBYIoWuUx U CO30aHUs HOBbIX NOPOO, JNUHUL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEM CO8PEMEHHbIX
Memo008 HAYUHBIX UCCLeO08AHULL, NePed08blX UOel U NEPCNEKMUBHBLX MEXHO02ULL.

JdeMoHcTpanuu

[Moptpetsr: H. U. BaBuiios, U. B. Muuypun, I'. 1. Kapneuenko, I1. I1. Jlykesinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl u cxeMbl: «LleHTpbl TPOMCXOXKIEHUS U MHOrooOpaszusi KyJIbTYPHBIX pAacTeHUI», «3aKOH TOMOJIOTHYECKHX pAI0B B
HACJIEICTBEHHON U3MEHUMBOCTHY, «MeTo bl cenekiun», «OTnanénnas ruopuansanus», «MyrareHes».

JlabopaTopHasi pa6ora «/3yueHue copToB KyJIbTypHBIX paCTEHUI U MOPOJ] TOMAIIHUX KUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHrne METOI0B CEIEeKIIUU PACTEHUIY.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUIN».

Ikekypenst «OCHOBHBIE METOJbl U JOCTHKEHMS CEJIEKIMU PACTeHHUH U JKMBOTHBIX (Ha CEJEKIMOHHYIO CTaHIHUIO, IJIEMEHHYIO (epMy,
COpPTOMCIIBITATENbHBINA YYaCTOK, B TEIUIMYHOE XO3S5ICTBO, B JIaOOPAaTOPHUIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYECKAsI OMOJIOT ST

OOBEKTHI, UCIOJIb3yeMble B OMOTEXHOJIOTHUH, — KJIIETOUHbIE U TKAHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaauliioHHas
OuoTexHoNoOrus: XxyeOomeueHue, IMOJydYeHUE KHUCIOMOJIOYHBIX MPOJYKTOB, BUHOnenue. MukpoOuonorndeckuii cuHTe3. OOBEKTHI
MHUKpPOOHOJIOTHYECKUX TexHoJIorui. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTMI U UHCTPYMEHTOB LIEJIEHAPABICHHOIO U3MEHEHHSI 1 KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO TIOJyYE€HUs OPraHU3MOB U
UX KOMIIOHEHTOB, COJIEp>KallX HE BCTPEYAIOIIUecs B PUPOie OMOCUHTETHYECKUE MTyTH.

Knerounas mmxenepus. Meronbl KylnbTypbl KIETOK M TKaHEeW pacTeHUH U KUBOTHBIX. KpuobOanku. Comatuueckas rudOpuiausanus u
comaruyeckuit smOpuorene3. lcrosib30BaHHE TalUIOWJIOB B CENEKIUH pacTeHUuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonv3zosanue
MOHOKIIOHANbHBIX U NOTUKIOHANbHLIX aHmumen 6 meouyure. VICKYCCTBEHHOE OIUIONOTBOpeHUE. PeKOHCTpyKIUs SHIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAaHTAlMK SACpP KIETOK. IexHonocuu 0300poeieHUs, KYyIbMUBUPOBAHUs U MUKPOKIOHANIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.

XpoMocoMHas U reHHasi nHxkeHepus. VICKyCCTBEeHHBINM cHHTE3 reHa U KoHcTpyupoBaHue pekomOunanTHbix JIHK. Cozdanue mpanceennvix
opearuzmos. JIocTiKeHus ¥ MePCHeKTUBBI XPOMOCOMHOM U T€HHON HH)KEHEePUH. DKOJOTHYECKHE U AITUYECKUE TPOOIEMbl T€HHOW WHKEHEPHUH.

Menuuunckue ouorexnonoruu. [loctrenomuas uudposas meaununa. [1I[P-muarnoctuka. MetaGoloMHBIA aHATU3, T€HOLEHTPUUYECKUI
aHaJM3 MpPOTeOMa 4YeJOBEKa I OLEHKH COCTOSHUS €ro 3A0poBbs. lcnoib3oBaHHE CTBOJIOBBIX KJIETOK. TaprerHas Tepanust paka. 3D-
OMOWHKEeHepus I pa3padoTKu PyHAaMEHTATbHBIX OCHOB MEAUIIMHCKUX TEXHOJOTUMN, CO3aHUS KOMITJIEKCHBIX TKaHEH COueTaHUEM TEXHOJIOTHUH
TpEXMEPHOTO OMOTPUHTHHTA U ckaddOIIUHTA sl PelIeHUs 3a7]a4 IEPCOHATU3UPOBAHHON MEUIIHHEI.

Co31aHne BEKTOPHBIX BaKLUH C LEJIbI0 00ecreueHus] KOMOMHUPOBAHHOM 3amuThl OT Bo30yauTeneit OPBU, ycraHoBiIeHHE MOJIEKYISPHBIX
MexaHu3MoB pyHkunoHupoBanus PHK-conepxanmx BupycoB, BBI3BIBAIOIIMX 0CO00 OnacHbIe 3a00J1€BaHMs YeJIOBeKa U )KUBOTHBIX.



JdeMoHcTpanuu

Tabmuuper u cxembl: «/crojib30BaHWE MHKPOOPTAaHU3MOB B IPOMBIIIJICHHOM MpPOU3BOJACTBE», «KiletouHass wumxeHepus», «[ eHHas
WHXCHEPHUSD).

JlaGopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llogydeHne MOJTOYHOKUCIBIX TPOTYKTOB.

JIKckypeus «bHOTEeXHOIOTHS — BayKHEHIAs MPON3BOANUTENBHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xkneHue u pa3BUTHE IBOJTIOIHOHHBIX MPEJACTABJEHUI B OMOJIOTHHI

OpomononHas Teopust Y. Japeuna. [Tpeanocsuikn BO3SHUKHOBEHUS HapBUHU3MA. JKU3Hb U Hay4yHas JedarenbHocTh Y. J[apBuHa.

JIBkyimue cuitbl 3BoJitoru BUO0B 110 Y. J[apBUHY (BBICOKAsi HHTEHCHBHOCTh Pa3MHOXEHHUSI OPraHU3MOB, HACEACTBEHHAS N3MEHYHBOCTD,
0opb0a 3a CcyIlecTBOBaHNE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunrernueckor teopuu sBomtonmu (CTD). HeittpanbHas Teopust sBosroruu. COBpEeMEHHasl SBOIOIMOHHAS OWOJIOTHS.
3HavYeHME PBOJIIOIMOHHON TEOpUH B POPMUPOBAHUYU €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JdemoHcTpauuu

[Toptpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Kiorse, Y. dapeun, C. C. Uersepukon, U. . IlImaneraysex,
k. Xongenn, /. K. benses.

Tabmuubr um cxembl: «Cucrema xuBoii mpupoasl (mo K. Jlunuew)», «JlectHuma xuBbix cymectB (o Jlamapky)», «MexaHusm
(dhopmupoBaHUs MPUCIIOCOOICHUHN Y pacTeHUH U )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyrta myremectsus Y. apsunay, «Haxoaku Y.
Hapsunay», «®opmbl 60pb0ObI 3a cymecTBoBaHue», «llopoabl romnydeit», «MHoroobpasue KyabTypHBIX (opM KamycThl», «Ilopoapl momamHux
XKUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUIOB (110 Y. JlapBuny)», «Cxema COOTHOUICHHS! IBHXKYILIUX CUJI IBOJIOUUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MuKpo3BOIIOLHUS U €€ Pe3yJibTaThl

[Tonymsiust Kak dieMeHTapHas equHuIa dBomonud. CoOBpEeMEHHBbIE METOJAbI OIEHKM TEeHETHYECKOrO pa3HooOpasus U CTPYKTYpPHI
nonyisiiui. Mi3Menenue reHooHIa MOMyINIALUY KaK dJIEMEHTapHOE 3BOIIOIMOHHOE sSBIIeHUE. 3aKOH TeHeTnyeckoro paBHoBecus JIx. Xapau, B.
Baiin6epra.

DOnemeHTapHbIe (aKTOpPbl (ABMKYIIME CUJIBI) 3BOJIONUH. MyTanuoHnHbsiii mporecc. KomOuHaTHBHAs W3MEHUMBOCTH. Jlpeiid reHoB —
cllydaifHble HEHAIIpaBJICHHbIE U3MEHEHHS YacTOT ajieneld B momymsusax. Ddext ocHoBatens. Ipgexm dymuiiounozo copnviuika. Crudxcenue
2EHemuUYecKko20 pasHoodpaszus: npuduHsl u cieocmeus. llpossnenue sgpghexma Opetiha 2cenog 6 OonbUIUX U MATLIX NONYAAYUAX. MHUTpAIIH.
W3onsus nomymsiuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OHOIOTHYecKas (PEempoIyKTHBHAS).



EcrecTBennsiii oTO60p — HampaBisiomuid ¢daxTop dBosonuMH. DOpPMBI  €CTECTBEHHOTO OTOOpa: ABIDKYUIMHA, CTaOWIM3UPYIOMIHA,
paspsiBaromuii (qu3pynTuBHbIN). [10710BO# 0TOOP. BOSHHKHOBEHHE 1 BOJIOIHUS COIMATBHOTO MOBEACHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK PE3yJbTaT MHUKPOAIBOIIONHMHA. BO3HUKHOBEHHE MPUCHOCOOICHUI y OpraHu3MoB. ApoMopdo3bl U
uanoasanTanud. I[Ipumepsl mpuUCHOCOONEHU y OpraHu3MOB: MOPQOJOTHYECKHE, (PHU3HOIOTUYECKHE, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BunoobpasoBanue kak pe3yabTaT MUKPOIBOIOHUU. M30s1us — KitoueBoil ¢pakTop BUI00Opa30BaHUs.
I[Ilytmu  w  cmocoObl  BUIOOOpa3oBaHUA:  alyionaTpudeckoe (reorpaduueckoe), cuUMMIaTpuyeckoe (SPKOJOTUYECKOE), «MTHOBEHHOE»
(momurutonan3anust, rudpuanzanus). JJIMTeIbHOCTh SBOIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBosOIIMOHHON OHMONOTHHM B pa3pab0TKEe HAaydHBIX METOJIOB COXpaHEHUs OuopasHooOpasus. MUKpPOIBOJIOIMUS M KOIBOJFOIMS
Mapa3uToB U UX X035eB. MexaHu3Mbl POPMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOpHOBI ¢ HEH.

JdeMoHcTpauuu

[Toptpertsr: C. C. YUetBepukos, O. Maiip.

Tabmuiel w cxembl: «MyTanMoHHas HM3MEHUMBOCTHY, «llomymsunonHas cTpykTypa Buua», «CxemMa NpOSBIECHUS 3aKoHAa XapIu—
Baitn6epra», «J/IBmwKymmue CHIBI 3BOJIONMUNY, «IKOJOTHYECKas H3OJIAIMS TOMYISIUN ceBaHCKOUW ¢openu», «['eorpaduueckas H30JAIUA
JUCTBEHHUIl CHUOUPCKOM W JIMCTBEHHUIIBI Jaypckoit», «llomynsiuuoHHBIE BOJHBI YHCIEHHOCTH XHUIIHUKOB U JKEepTB», «Cxema neicTBuUs
€CTeCTBEHHOro  oTbopa», «®Popmbl O0OpbObl 3a  cymecTBoBaHue», «VHaycTpuanbHbli  MenaHu3zM», <« KuBble  HCKOIaeMbley,
«[lokpoBuTenbCcTBEHHAss  OKpacka  KUBOTHbIX»,  «[Ipemympexnaromiasi  okpacka  KUBOTHBIX»,  «®DHU3HOJOTHYECKHE  aJanTalumy,
«IIprcroco6IeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCTHY, «Kputepun Buma», «Buapl-nBoiHukn», «CTpyKkTypa BUsa B pupoae», «Crocoos
BUJI000pa3oBanus», «l'eorpaduueckoe BuAo0OpazoBaHUE TPEX BUAOB JIAHABIIICH», «DKOJIOTHYECKOE BHUA000pAa30BaHHE BHIOB CHHUID),
«[Tonmumnonapl pacTeHuin», «KanycTHO-peaeuHbIi THOPHTY.

O6opynoBanue: repdapun pacTeHUl, KOJUIEKIIMM HACEKOMBIX, Yydesia MTHUIl U 3BEepeil ¢ MpuMepaMu pa3InyHbIX MPUCIOCOOICHHM, dyderna
IITUI ¥ 3BEpEl pa3HbIX BUAOB, TepOapuu pacTeHUI OIM3KUX BUI0B, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6ora «BblsiBIeHHE H3MEHYUBOCTH Y 0CO0€H OJTHOTO BUAAY.

JlabopaTopnas padora «I[IpucnocobieHuss OpraHu3MoB U X OTHOCHUTEINbHAS 11€J1IeCO00Pa3HOCThY.

JlabopaTopnas pa6ora «CpaBHEHUE BUOB [0 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Boionus u eé pe3yJibTaThl

Mertoapl u3yyeHHus MakposBojronuu. [laneoHTosornyeckne MeTojbl M3ydeHUs sBoJioruu. [lepexonHbie (GopMbl M (uIOreHeTHYECKHE
PAIBI OPraHU3MOB.

buoreorpaduueckue meroapl uzydenus soironuu. CpaBHeHHE (iopbl M (ayHbl MaTepUKOB M OCTpOBOB. buoreorpaguueckue obiaactu
3emuu. BUIbI-3HAEMUKHN U PETUKTHI.



OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIIOTHIECKHE METO bl H3yUEeHUS SBOMIONUHU. | eHeTHUeCKre MEeXaHU3Mbl 3BOJIIOLIMM OHTOTEHE3a
U TOSIBJICHHUS SBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W AHAJIOTMYHBIE OpraHbl. PynMMeHTapHble Opranbl W aTraBU3Mbl. MOJIEKYISIPHO -
reHeTUYEeCKUe, OMOXMMUYECKUE M MAaTeMAaTUYECKHE METOJbl U3y4eHHs 3BOJIIOLMU. ['oMosoruunbie reHpl. COBpEMEHHbIE METOMAbI IOCTPOEHUS
(MIOTEHETHYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYyTallUHM U 3BOJIIOLIMSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwia) dBoitonud. [lpunyun cmenvt @yukyuti. HeoOpaTUMOCTh SBONIONUHU. AJANTHBHAS pPaIdaIusl.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIMH.

JdeMoHcTpauuu

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkens.

Tabmuipl 1 cxembl: «DUIOreHETUYECKUIM psJl JIOMIany, «ApXEoNTepuKey», «3Bepo3yOble smiepbl», «Creronedansn, «PUHHOPUTHY,
«CeMeHHBIE TTANIOPOTHUKNY, «buoreorpaduieckue 30HbI 3emMim», «Jlpeid KoHTHHEHTOBY», «PenmukTeiy, «HavanpHble cTaguy SMOPHOHAIEHOTO
pPa3BUTHUS TO3BOHOYHBIX JKMUBOTHBIX», «['OMOJIOTMUYHBIE W aHAJIOTUYHBIE OpraHbl», «PyaTuUMEHTBI», «ATaBU3MB), «XPOMOCOMHBIE HaOOPHI
YesloBeKa U MIMMIIaH3e», «[ TaBHble HallpaBiIeHMs! HBOIOLHIY, «O0II1e 3aKOHOMEPHOCTH IBOJIIOLIUMY.

O6opynoBaHue: KOJUIEKIIMH, TrepOapuu, MYISDKM HCKOMAaeMbIX OCTAaTKOB OpPraHM3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX,
PYIMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. [IpoucxokaeHue ¥ pa3BuTHE )KU3HU HA 3emule

Hayunble runotessl MpOMCXOXKACHUS KU3HU Ha 3emie. AOuoreHe3 u maHcnepmus. JloHaydHbIe MPEACTaBICHUS O 3apOKICHUH KU3HU
(kpearmonusm). ['mmore3a MOCTOSHHOTO CaMO3apOXKACHMS XKU3HU M e€ ompoBepkeHue ombitamu @. Pemum, JI. Crnamnmanmanu, JI. [Tacrepa.
[IpoucxoxxaeHue KuU3HU U aCTPOOUOIIOTHSI.

OcHoBHbIE 3Tanbl HeOpraHuueckoi aBosounu. [lnanerapHas (reosiornyeckas) BOJIONUSA. XUMUYECKasi 3BOJIOLUA. AOHMOTEHHBIA CHHTE3
OpraHuYecKux BemiecTB u3 Heopranmveckux. OnbiT C. Munepa u I'. FOpu. O6pa3oBanue nmoammepoB u3 MoHoMepoB. KoariepBaTHas rumnoresa A.
N. Onapuna, runoresa nepBudroro oynpoHa k. Xoisaeina, renetndyeckas runoresa I'. Mémnepa. Pu6osumsr (T. Yek) u runoreza «mupa PHK»
V. I'unbepra. @opmupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Uctopus 3emmu u Mertonbl e€ m3yueHus. Mckomaemble opraHudeckue ocTatku. ['eoxpoHonoruss u e€ meroAbl. OTHOCHUTENbHAs U
abCcoTI0THAsI TeOXPOHOJIOTHA. ['€0XpOHOIOrHUecKas IKaa: S0HbI, 3Pbl, IEPUOIbI, SIOXH.

HavanpHbie 3Tansl oprannyeckoit 3Bostoruu. [losiBienne u 3BOIIONHS EPBHIX KIETOK. DBOIIOMS MeTaboin3Ma. Bo3HUKHOBEHHE MepBbIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MepBbIX Ha 3emiie coobmecTB. CTpoMaTouThl. [IpokapuOTHI 1 3yKapuOTHI.

[Tpoucxoxxaenue 3ykapuoT (cUMOMOTEHE3). DBOJIIOIMOHHOE MPOMCXOXKAEHUE BUPYCOB. IIponcxoxkIeHrne MHOTOKJIETOUYHBIX OPraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX IPYIIT MHOTOKJIETOUYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOIMHU BHICIIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHHl. Beixoa pactenuii Ha cymry. [losBieHue cropoBbIX
pacTeHuil U 3aBoeBaHue uMu cymn. CemeHHble pacTeHus. [IporcxoxkieHne IBETKOBBIX PACTEHUM.



OCHOBHBIE 3TaIlbl IBOJIOLNH KUBOTHOTO Mupa. OCHOBHBIE apoMOop(h03bl KUBOTHRIX. Benckas dayHa. KeMOpuiickuii B3pbIB — MOSIBIICHUE
COBpEMEHHBIX THIOB. llepBbie XOpaoBbIe KHUBOTHBIE. JKHM3Hb B BOJE. DBONIONMSA IMO3BOHOYHBIX. [IpomcxoxkneHne amuOMii U penTUIHM.
[IpoucxoxaeHre MICKOMUTAONUX U NTHIl. [IpuHiun kirodeBoro apoMopdosa. OcBoeHHE OECIIO3BOHOYHBIMH U TIO3BOHOYHBIMHU >KUBOTHBIMU
CyLIH.

PazButue xu3Hu Ha 3emiie TIO 3paM M MEepHoJiaM: apXeH, MpOoTepo30ii, Maaeo30il, Me30301, KaitHO30M. O0Ias XapakKTepUCTUKaA KIMMaTa 1
reoJIOTHYecKuX mporeccoB. [losBieHne U paclBeT XapaKTepHBIX OPraHU3MOB. YTJIEOOpa3oBaHUE: €r0 YCJIOBMS W BIIMSHHE HA Ta30BbIA COCTaB
aTMoc(ephl.

MaccoBbie BBIMUpAHHS — OKOJOTUYECKHE KpPU3UCHI Mponuioro. IIpuumHBI W CIEACTBUS MAacCOBBIX BhIMHpaHuii. COBpEMEHHBIN
9KOJIOTUYECKHUM KPHU3HUC, €ro ocoOeHHOCTH. [Ipobiiema coxpanenust buopaznoobdpasusi Ha 3emiie.

CoBpemMeHHas cuctema opranudeckoro mupa. [Ipunnumnsl knaccudukanuu opranu3mMoB. OCHOBHBIE CHCTEMATUYECKUE TPYIITIBI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: @. Penu, JI. Cnamutanuanwy, JI. [Tactep, . 1. Meunukos, A. U. Onapun, J[x. Xonnein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuubr 1 cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. [lacTepa mo m3ydeHHo camo3apoxiaeHus xu3Hu», «Cxema ombita C.
Munepa, I'. FOpu», «OTanbsl HEOPraHUYECKON SBOJIIOLUNY, «I'€0XpOHOJIOTHYEeCcKas mKaia», «HadanpHble 3Tanbl OPraHUYECKON HBOIIOLIMMNY,
«Cxema o0pa3oBaHHs JYKapUOT MyTEM cuMOHMoreHe3a», «Cucrema >XKUBOW mNpuponb», «CTpoeHue BUpyca», «ApoMopdo3bl pacTeHHUIN»,
«Puanopute», «OXHOKIETOYHBIE BOJOPOCITN», «MHOTOKIETOUHBIE BOJOpOCHN», «Mxuy», «IlamopoTHuKH», «['0JIOCEMEHHBIE pPACTCHHS,
«Opranbl IIBETKOBBIX pacTeHHI», «CxeMa pa3BUTHS KHBOTHOTO MHUPa», «ApoMopdo3sl KUBOTHBIXY, «IIpocTeitmmey, «KuieuHomnoaocTHbIE,
«Ilmockue yepu», «Unenucronorue», «Pei0ob», «3emMHOBOAHBICY, «IIpecMbikaronuecsy», «IITuiey, «Mnekonuraomue», «Pa3BuTre XuU3HU B
apxeuckoil ape», «Pa3BUTHE )KU3HU B MPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HU B MAICO30MCKOM 3pey», «Pa3BUTHE KU3HH B ME3030MCKOM Ape»,
«Pa3BuUTHE )XKU3HU B KailHO30MCKOM 3pe», «COBpeMEHHas cucTeMa OPraHUYEeCKOro MUPA.

O6opynoBanue: Tepbapuu pacTeHH pa3IUYHBIX OTJENOB, KOJUICKIIMM HACEKOMBIX, BJIAXKHBIC Mpenaparbl KUBOTHBIX, PaKOBUHBI
MOJUIFOCKOB, KOJUIEKIIUM WIJIOKOKHUX, CKEJIEThl MO3BOHOYHBIX JXMBOTHBIX, Uydesla NTUL M 3BEpei, KOJUIEKUHMU OKaMEHEJIOCTEH, IOJIE3HBIX
HCKOMAEMbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanabnas JgaGoparopHas padora «MojaenupoBanue onbiToB Muuiepa—tOpu mo u3ydeHunro aOMOTEHHOTO CHHTE3a OPraHMYECKUX
COeIMHEHUH B MepBUYHON aTMOchepe».

JlabopaTopHas padora «/3ydyeHne U ONrMcaHue UCKOMTAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IIpakTnyeckas padora «/3ydueHue ocCOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTACIOBY.

IIpakTnyeckas padora «3ydeHne ocOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pa3zgenb! u 3agaun anTponosiorui. MeTo bl aHTPOTIOJIOTHH.

CraHOBIIEHHE NIPEACTABICHUIN O MPOUCXOKACHUM YenoBeka. Penurnos3neie Bo33peHus. CoOBpeMEHHbIE HAyYHbIE TEOPHUH.



CxoacTBO 4YenoBeKa € JKUBOTHBIMU. (CHCTEMaTHYECKOE€ I0JIOKEHHE uenoBeka. CBUIETENBCTBA CXOJCTBA 4YEJIOBEKA C JYKUBOTHBIMU:
CPaBHUTEIBHO-MOP(OJIOTHUECKUE, IMOpHUOJIOTHYECKUE, (HU3NOJIOT0-OMOXUMHUYECKHE, TMOBeAeHYecKne. OTIWYHMS YeJIOBeKa OT JKUBOTHBIX.
[Ipsimoxo0skIeHNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJILHOM CUCTEMBI.

JIBrkymue cuiibl ((pakTopbl) aHTpOIIOreHe3a: Onosorndeckue, conuaibapie. COOTHOIIEHNE OMOJIOTMYECKHX U COIHAIBHBIX (PaKTOPOB B
aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue uenoBekooOpa3Hbie 00€3bsSHBI (MPOKOHCYIBI) W paHHHE MOHTHIBI — OOIIWE TPEeaKu
YeJIOBEKOOOPa3HBIX 00€3bsH U JII0/IeH. ABCTPATIONUTEKH — ABYHOTHE MPEAKH Jitojiei. YeloBeK yMenblil, IepBble U3TOTOBIICHUS OpPYIUN Tpyaa.
YenoBek NpsIMOXOJAIIMIA M TEpBbIM BbIXOJ JtoAei 3a mpexaensl Adpuxu. YemoBek reinenbOeprckuii — oOmui Npegok HEeaHIepTadbCKOTO
YeJl0BEKa M YelloBeKa pa3yMHOro. YernoBeKk HeaHAEepPTalbCKUM KakK BHJ JIIOJIEH XOJIOJHOTO KiMMara. YeraoBeK pa3yMHbIH COBPEMEHHOIO THIIA,
JIEHHCOBCKHI YeJI0BEK, OCBOCHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTuka v najaeoreHOMHKA.

DBOJIIOIMST COBPEMEHHOTO deNioBeKa. EcTecTBeHHBIM OTOOpP B TOMYIAIMAX YeTOBeKa. MyTallMOHHBIM TIpolecC W MOJTUMOP(DU3M.
[TonynsiroHHBIE BOJHBL, Apeiid reHoB, MUrpanus U «3¢(eKT OCHOBATENN» B MOMYISIIUIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacel. [lonsatue o pace. bonbiime pacwl: eBporneougHas (eBpas3uiickas), aBCTpajlo-HerpoujHas (dKBaTOpUaIbHast),
MOHTOJIOUHAs (a3uaTrcKo-aMepuKaHCKas). BpeMss W TyTH pacceleHus dYeloBeKa Mo TutaHete. EnuHCTBO wenmoBeueckux pac. Hayunas
HECOCTOSITENBHOCTh pacusMa. [IprucrnocoGneHHOCTh yenoBeKka K pa3HbIM YCIOBUSM OKpYyXKarollel cpenbl. BiusHue reorpadudeckoil cpensl u
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3UOJIOTHIO YETTOBEKA.

MexIucuuIIMHapHble MeTo/ibl B U3MYECKOM (OMOJOTHYECKON) aHTPOMOJIOTUH. DBOJIIOLMOHHAS aHTPOIOJIOTHS U TMaje0aHTPOIOJIOTHS
4yeJl0BeYEeCKUX MOMysauuid. buoconuanbable nccaeqoBaHus MPUPOIbl yernoBeka. VccienqoBanue KOABOIIOUMN OUOIOTHYECKOTO U COLUAIbHOTO B
YeloBeKe.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, S. . Porunckuii, M. M. I'epacumos.

Tabmuis! 1 cxembl: «MeToAbl aHTPOMNOJIOTUNY, «I 0JIOBHOM MO3I YeloBeKay, «HeroBekooOpa3Hble 00e3bIHb, «CKeNeT uenoBeKka U CKeleT
muMnan3e», «PyIuMeHThl U aTaBU3MbD», «/IBHKYIIHE CUIIBI aHTPOIIOTEeHE3ay, «IBOJIIOIIMOHHOE JAPEBO YENOBEKay, «ABCTPATONUTEK», «HeroBek
yMenblit», «UenoBek npsaMoxoasmuity, «JlenncoBckuit yenosek» «Heannepranbiipl», «KpomanboHb», «IIpenku yenoBeka», « ITamnbl SBOJTIOIUU
yenoBekay, «Pacel yenoBekay.

O6opynoBaHue: MyJISHDKH OKaMEHENIOCTe!, MPEMETOB MaTepHaIbHOM KyJIbTYphl MPEIKOB YeIOBeKa, penpoaykuuu (potorpaduu) KapTuH ¢
MudoIOrHuecKUMU M OHOJIEHCKUMU CIO’KETaMHU MPOUCXOXKACHUS 4YeloBeka, (oTorpapuu HAXOJOK MCKOTAEMBIX OCTATKOB 4YeJOBEKa, CKEJeT
4eJI0BEKa, MOJIENb Uepelia YeJIOBEKa U Yepela IUMIIaH3€e, MOJENIb KUCTH YeJIOBEKA M KUCTH LIUMIIaH3€, MOJENIN TOpca IPEAKOB YEIOBEKa.

JlaGopatopHas padora «/3yueHre 0ocCOOEHHOCTEH CTpOEHHsI CKeleTa YelI0BeKa, CBSI3aHHbBIX C MPSIMOXOKICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJIOTMUECKUX afalTalluN YETOBEKa».

Tema 6. JKxo/10rus — HayKa 0 B3AHMOOTHOIICHUSIX OPTAaHU3MOB H HAJIOPTaHN3MEHHBIX CHCTEM C OKPYKaloIel cpenoi



3apoxkaeHue u pa3BuTHe dkojoruu B Tpynax A. ['ymGoneara, K. @. Pynase, H. A. Cesepuosa, O. I'ekkensi, A. Tenciu, B. H. Cykauépa.
Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HAYKaMU.

Mertoapt sxosiorun. IloneBsie HaOMIOAEHUSA. DKCIEPUMEHTHI B SKOJOTHHU: MPUPOJHBIE W JIabopaTopHbie. MOJIEIMPOBaHUE B 3KOJIOTHH.
MOHUTOPHHT OKpY’KaIOLEH Cpe/ibl: JIOKAIbHbBIN, pErMOHAIBHBIN U IJ100aJIbHBIMH.

3HaYeHHE DKOJIOTHYECKUX 3HAHUM ISl YEJIOBEKA. DKOJOTMYECKOE MHUPOBO33pPEHHE KaK OCHOBAa CBS3€M UEJIOBEYECTBA C MPHUPOIOH.
@OopMHUPOBAHUE IKOJIOTUYECKOHN KYJIBTYPBI U KOJOTHYECKOW IPAMOTHOCTH HACEIICHHUSL.

JdeMoHcTpauuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuub! U cxembl: «Pa3nesnsl KkoI0TUN», «MeTo bl SKOJIOTUNY, «CXeMa MOHUTOPUHTA OKPYXKAOIIEH CPEbI».

JladopaTopHas pa6ora «/3ydeHrne METOI0B HKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpesa 0OMTAHUSA

Dkojorudeckre (akTopbl U 3aKOHOMEPHOCTH uX JeiictBus. Knaccudukaius skogorndeckux (paxTopoB: aOHMOTHYECKHE, OMOTHYECKUE,
anTpornoreHHsie. OOmMe 3aKOHOMEPHOCTH JeHCTBUA dKosiormueckux (aktopoB. IlpaBmio wmuaumyma (K. Ilnpenrens, 1O. JInGux).
TonepanTHOCTH. DBpUOMOHTHBIC U CTEHOOUOHTHBIE OPraHU3MEI.

Abuotndeckue (akropbl. CBeT Kak 3Kojormueckuid ¢akrop. JlelicTBHEe pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpraHU3MBI.
DKOJOTUYECKHUE TPYIIbl PACTEHUH Y dKHUBOTHBIX MO OTHOIIEHUIO K CBETY. CUTHaIbHAs poJjib cBeTa. DOTONEPUOAU3M.

TemmepaTtypa kak skojoruyeckuil ¢akrop. JlelicTBue Temmeparypbl Ha opraHu3mbl. [[OWKMIOTEPMHBIE W TOMOMOTEPMHBIE OpTaHU3MBI.
DOBpUTEPMHBIE  CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak skosorudeckuii ¢akrop. Ilpucnocobnenust pacTeHuil K MoAAepKaHuio BoaHOTO OanaHca. Knmaccudukamus pacteHnid 1o
OTHOIICHUIO K BoJie. [IpucnocobneHus ;kMBOTHBIX K M3MEHEHUIO BOJIHOTO pPexuMa.

Cpenpl oOuTaHUSI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JYIIHAs, NMOYBEHHAs, TNIyOMHHAs MOJANOYBEHHAs, BHyTpHopranuzmMeHHas. dusuko-
XUMHUYECKHE 0COOEHHOCTH cpejl 00uTaHus opraHu3MoB. [Ipucrnoco6ienus opraHu3MoB K KU3HH B Pa3HbIX cpeax.

buonoruueckue putmbl. BHennue u BHyTpeHHUE pUTMBbL. CyTOYHbBIE M FOJUYHbIE pUTMBL. [IprcocO0IeHHOCTh OPTaHU3MOB K C€30HHBIM
M3MEHEHUSIM YCIIOBUH JKU3HH.

XKuznennsie popmbl opranu3moB. [lonstue o xuzHeHHoi gopme. KusHeHHbIE (OPMBI PACTEHUN: NIEPEBbs, KYCTAPHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOHMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHUS U
o0pasa >XH3HHU.

buotnueckue ¢akropsl. Bumsl OHMOTHYECKMX B3aUMOACUCTBUN: KOHKYPEHIUS, XHIIHUYECTBO, cUMOMO3 u ero (opmbl. Ilapasutuswm,
KOOTlepalus, MyTyaliu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxjeOHMuYecTBO). HeTpoduueckue B3auMoaelcTBUS (TONMHUYECKUe, (OpHUECKHE,
¢dabpuueckue). 3HaueHHEe OUOTHYECKMX B3aMMOJICHCTBUH JUIS CYILECTBOBAHUS OpPraHU3MOB B cpefe oOuTaHus. [IpHMHIMI KOHKYPEHTHOTO
UCKIIIOYCHHS.

JdeMoHcTpanuu



Tabmuiel U cxembl: «IKojorudeckue (HakTopb», «CBETOBOW CHEKTP», «IKOJOTHUYECKHE T'PYIIBI JKMBOTHBIX 110 OTHOIICHUIO K CBETYY,
«TennoKpoBHBIC KUBOTHBIE», «XOJOJIHOKPOBHEIE KUBOTHBIEY, «DU3MOJIOTHUECKUE aJaNTalud KUBOTHBIX», «Cpeabl OOUTaHHUS OPraHW3MOBY,
«buonornyeckue puTMBD», «KH3HEHHBIC (OPMBI pacTeHU», «KH3HEHHBIE (OPMBI KHUBOTHBIX», «IKOCHUCTEMA IIMPOKOJIMCTBEHHOTO JIECay,
«2JkocucreMa XBOMHOTO jecay, «llenu nutanusy», « XunHudectBoy, «llapazutuzmy, «Koukypenuus», «Cumomosy», «KommeHcanuzmy.

ObopynoBanue: repOapuy pPaCTEHUH M JKUBOTHBIX, NMPHUCIIOCOOJNCHHBIX K BIMSHUIO PA3IUYHBIX JKOJOTHMYECKHX (DaKTOPOB, repOapuu
CBETOJIFOOMBEIX, TCHEIFOOMBBIX W TCHEBBIHOCIMBBIX PACTCHUH, CBETOJIOOMBBIC, TEHEIIOOWBBIE M TEHEBBIHOCIMBBIC KOMHATHBIC PACTCHUS,
repbapul M KOJUIEKIUH TEIJIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYUBBIX pACTEHMM, dYydena MTULl U 3Bepel, repOapuu pacTeHH,
OTHOCSIIIIUXCSL K Turpodutam, kcepoduram, me3oduram, KOMHATHBIE PACTEHUS JAHHBIX TPYIIN, KOJUICKIIMU >KMBOTHBIX, OOUTAIONIUX B PAa3HBIX
cpenax, repOapuu U KOJUICKIIMUA PACTEHUN U KUBOTHBIX, 001a/Ial0IINX YepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHHSIM YCIIOBUM KU3HU,
repOapuu U KOJUICKIIMUA PACTEHUHN U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (POPM, KOJUIEKIIUH KUBOTHBIX, YIACTBYIOIIUX B PA3TUYHBIX OMOTHUUECKHUX
B3aUMOJICCTBHSIX.

JlabopaTopHas pa6ora «BrIsBIeHNE TPUCTIOCOOICHHI OPTraHU3MOB K BIIMSIHUIO CBETAY.

JladopaTopHas pa6ora «BrisiBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHHIO TEMIIEPATYPHI».

JladopaTopHas pa6oTra «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUSY.

Tema 8. JkoJ10rusi BUA0B U MOMYJIA U

DKOJIOTHYECKHE XapaKTepUCTHKU mnomymsuuu. [lomymsiius kak Ouosiornyeckasi cuctema. Poib HEOAHOPOIHOCTH Cpelbl, (PU3HUECKHUX
06aprepoB U 0COOEHHOCTEH OMOIOrMH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOMN CTPYKTYpHI Momynsuuii. OCHOBHBIEC MMOKA3aTeIN MOMYISINH:
YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAA U MOJIOBASI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.

OKoJslornyeckas CTpykrypa mnomyasiuud. OneHka 4YHCIEeHHOCTH nomyisiiuu. /luHamuka nomynmsimuu um e€ perynsuus. buortnueckuit
MOTEHUMaa nonyisinuu. MoaenupoBaHue AuHaMUKH nonyisunu. KpuBele pocta yucieHHOCTH nonyiasund. Kpusele BppkMBaHUs. Perymsuus
YHCIEHHOCTH MOMYJISALMIA: poJib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOTUYECKUE cTpaTeruu BUaoB (I- u K-ctparerun).

[Tonartue 06 skonoruyeckoil Huile Buaa. MecrooOutanue. MHoromepHas Mojienb 3kosiornueckor Humu Jx.M. Xaruuncona. Pasmepst
9KoJornyeckor Humu. IloTreHunanpHast 1 peann3oBaHHAs HULLH.

Bun kak cucrema nonysnsiuuid. Apeansl BUAOB. BUIbI M UX )KU3HEHHBIE CTPATEIUH. DKOJIOTUYECKUE SKBUBAICHTBHI.

3aKOHOMEPHOCTHU MOBEACHUS U MUTPALIMI )KUBOTHBIX. brHosiornueckue MHBa3MM 4yKepOJHBIX BUJIOB.

JdeMoHcTpanun

IToptper: Jdx. Y. XaTunuHCOH.

Tabmuiel U cxeMbl: «DKOJIOTHMYECKHE XapaKTEePUCTUKH MOMyasiun», «lIpocTpaHCTBEHHass CTPYKTypa MNOMyasiun», «Bo3pacTHbie
MUpaMUIbl ONYyIAUUn», «CKOPOCTh 3aceNeHHsl MOBEPXHOCTH 3€MJIM Pa3IMYHbIMU OpranuzmMamMm», «Mojenb skonoruueckod nHumm Jx. WM.
XaT4rMHCOHAY.

Ob6opynoBanue: repOapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JladopaTopnas padora «I[IpucnocobneHus: ceMsiH paCTeHUI K pacCeIeHUIO.



Tema 9. Iko0J10THA CO001IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. bruoreHos u ero crpykrypa. CBsizu MeX1y OpraHu3MaMu B OMOIICHO3E.

DkocucremMa Kak oTkpeitas cuctema (A. k. Tencin). OyHKIIMOHAIBHBIE OJOKHM OPTaHU3MOB B 3KOCHCTEME: MPOIYIICHTHI, KOHCYMEHTHI,
penynenTsl. Tpodudeckue ypoBaH. Tpodudeckue nenu u cetu. AOnoTrdeckue OJ0ku 3KocucTeM. [1ouBBI U Wikl B 3KocucTeMax. Kpyrosopot
BEIIECTB M MIOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeNIM YKOCUCTeMbI. broMacca v mpoIyKiusi. DKOJIOTHYECKUE TTUPAMUIBI YHCEell, OMOMacChl M SHEPTUH.

Hunamura sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[TepBu4HbBIC U BTOPUYHBIE CYKIIECCUU U WX MPUIHHBI. AHTPOTIOTCHHBIC BO3JICHCTBHS Ha cyKileccuu. KimmmakcHoe cooOmiecTBo. bruopasHoobOpazue
Y TIOJTHOTA KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[TpupoHBIE SKOCUCTEMBL. DKOCUCHIEMbL 03ED U PeK. DKocucmembvl Mopell U 0Keanos. IKocucmemvbl MyHOp, 1eco8, cmenell, NyCmbvlHb.

AHTPOIIOTEHHBIC SKOCUCTEMBI. ATPOIKOCHCTEMA. ATPOIICHO3. Pasmuans Mex 1y aHTPOTIOTCHHBIMU M IPUPOIHBIMU IKOCHCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucreM. lopoxackas ¢uopa u ¢ayHa. CuHaHTponu3alus TOpPOJACKON (ayHBbI.
Buonornyeckoe u X03HCTBEHHOE 3HAYCHNE arpO’KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUSI OCHOBHBIX B3aWMOJICHCTBHI OpPraHM3MOB B JKOCHCTeMax. Poib Kackaowoeo sggexma u 6udos-
a0upuxkamopos (kKiwouesvix 6udos) 6 GyHKyuoHuposaumuu dsxocucmem. llepeHOC SHEPTHM W BEIIECTB MEXKIY CMEKHBIMH JIKOCHUCTEMAaMHU.
Y CcTOMYMBOCTD OPTaHU3MOB, MOMYJISIIIMN U SKOCUCTEM B YCIIOBUAX €CTECTBEHHBIX U @HTPOIMIOTE€HHBIX BO3JIEHCTBUH.

Mexanuzmbl 68030eticmeus 3aepA3HeHUli pasHblX MUno8 Ha CcYOOP2aHUZMEeHHOM, OpP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCHEMHOM
VPOBHSX, OCHOBbL IKOJIOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmaus. MeToq0I0Tusl MOHUTOPUHIa €CTECTBEHHBIX U aHTPOIIOT€HHBIX
9KOCHUCTEM.

JdemoHcTpauuu

[Toptper: A. [Ix. Tenciu.

Tabmust u  cxembl: «CTpykTypa OHOLIEHO3a», «OJKOcHCTeMa IIUPOKOJIHMCTBEHHOTO Jeca», «JKOCHCTEeMa XBOMHOIO Jiecay,
«DyHKIIMOHAIIbHBIE TPYIIBI OPraHU3MOB B 3KocHcTeMe», «KpyroBopot BemiecTB B 3kocucteMey, «Llenu nmutanus (macTOUILHAs, JETPUTHAS)Y,
«DKoJIOTHYECKasi MUpaMua Yuce», «IKoJorudeckas mupamua Ouomaccbl», « IKoJorudeckas nupamuaa sHeprum», «ObpazoBanue 00J0Tay,
«[lepBuunas cykueccus», «BocctanoBnenue jieca mocie noxapa», «KkocucreMa o3epa», « ArporeHos», «KpyroBopoT BelecTB U HOTOK SHEPT HH
B arpoleHose», «lIpumepsl ypOosakocuctem».

Ob6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uyuena NTHUI] U 3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHUH,
aKBapUyM KaK MOJIEb 3KOCHCTEMBI.

IIpakTnyeckas padora «3ydenue u onucanue ypoo3KOCUCTEMBI.

JlabopaTopnasi pa6ora «3ydeHne pa3HooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHUX B PA3HBIX DIKOCHCTEMAX).

IKCeKypeust «IKCKypcus B TUINUYHBIA OHOTeoneHo3 (B AyOpaBy, Oepe3HSK, €IbHHUK, Ha CYXOJOJbHBIM WM MOWMEHHBIA JyT, 03epo,
00710TO)».



IKCKypeHust «IKCKYypCHs B arpodKOCUCTEMY (Ha OJIE WK B TEININYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanpHas 3kocucremMa

bruocdepa — obmeruranerapaas 0060109ka 3eMITH, TJE CYIIECTBYET WM CyNISCTBOBAJIA KH3HbL. Pa3BuTHE TpeincTaBicHu o Onochepe B
tpynax . 3tocca. Yuenue B. U. Bepranckoro o 6uocdepe. Obnactu 6uocdepst u e€ cocran. JKupoe BeniecTBo Onocdepsl u ero QyHKIIHH.

3akoHOMEpHOCTH cymiecTBoBaHus Onocdepbl. OcobeHHOCTH OMochepsl Kak TII0OOATBHOW 3KOCHUCTEMBI. JIMHAMHYECKOE pPaBHOBECHE B
ouocdepe. KpyroBopoTsl BemecTB 1 OMOreOXMMHYECKHE TUKITBI (Yriiepoa, a3oTa). PutMudHoCTh siBieHuit B Ouocdepe.

3oHanpHOCTh OMocdepsl. [lonsTHe 0 6MoMe. OcHOBHBIE OMOMBI CYIIM: TYHJApA, XBOWHBIE Jieca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca,
CTCIH, CAaBaHHBI, TyCTHIHH, TPOITUICCKHE JIeCa, BRICOKOTOphs. Kiumar, pacTuTeIbHBIN U )KHBOTHBI MU OMOMOB CYIIIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaIa U OMOCHEpHBIX QYHKIUH.

JdeMoHcTpauuu

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

Tabmuuel u cxemsl: «I'eochepst 3emnny, «kKpyroBopot azota B npupojae», «KpyroBopot yriepoaa B mpupozae», «KpyroBopot KUciopoaa B
npupojien, «KpyroBopot Boasl B npupojie», «OcHOBHBIE OMOMBI cymmy, «KnmuMarnueckue nosica 3emmn», «TyHmapay, «Tairay, «CMenraHHbIA
necy, «llInpokonmcTBeHHbIN Jiec», «Crenby, «CaBanHay, «IlycTeiHd, « Tponudeckuii gecy.

ObopynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kaomias cpena

DKOJIOTHYECKHE KPU3UCHl W WX NpuUuYuHbBL. Bo3zaeiicTBue dvemoBeka Ha Ouocdepy. 3arpssHeHre BO3NyIIHOW cpeapl. OxpaHa Bo3ayxa.
3arpsi3HeHue BOJIHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Pa3pyiienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpOIIOr€HHOE BO3JECHCTBUE HA PACTUTEIBHBIM M KMBOTHBIA MUp. OXpaHa pacTUTEIBLHOTO U KUBOTHOTO MUpa. OCHOBHbBIE MPUHLIMIIBI
oxpanbl pupoibl. Kpacusie kauru. Oco6o oxpansemsie npupoansie Teppuropuun (OOIIT). boranuueckue caapl U 300JI0THYECKUE TAPKHU.

OcHOBHBIE TPHUHLHUIIBI YCTOWYMBOTO Ppa3BUTHS UeEJIOBEUYEeCTBA W MpUpOJbl. PannoHanbHOE NPUPOAOINONBb30BAHUE U COXPAaHEHUE
O6uosoruueckoro pazHooopasus 3emin. O01IMe 3aKOHOMEPHOCTHU TTI00aTBHBIX SKOJOTHYECKUX KPU3UCcOB. OCOOEHHOCTH COBPEMEHHOIO KpU3nca U
€ro BEpPOSATHBIE MOCIIEICTBUSL.

Pa3BuTHe METOJOB MOHUTOPUHTA pa3BUTHS OMNACHBIX TEXHOTEHHBIX TmpoueccoB. Cucmemuvle uUccie0o8anus nepexooa K
pecypcocbepezatoujeli U KOHKYPeHmMOCnocooHou sunepeemuxe. buonoeuueckoe paznoobpasue u buopecypcovl. Hayuonanvuvie ungopmayuontoie
cucmemvl, obecneuusaroujue 0OCMyn K UHGopmayuu no cOCMoAHUI0 OMOelbHbIX U008 U IKocucmem. OCHOBbL IKopeadbUIUmMayuu 3KoCUcmem u
cnoco608 60pvObI ¢ buonospedcoeHuaMU. PekoncmpyKyus MOpcKuX u Ha3eMHbIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuiel u cxembl: «3arps3HeHne atMocdepbl», «3arps3HeHne ruapocheps», «3arps3HeHue nousb», «IlapHukoBbIi dddexT», «Ocobdo
OXpaHsieMble IPUPOJIHBIC TEPPUTOPHI», «MOIETH YIPaBISIEMOTO MUPAY.

O6opynosanue: GoTorpaduu OXpaHsIeMbIX pacTeHHH 1 KUBOTHBIX KpacHoii kauru Poccuiickoit denepanuu, KpacHON KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MM HA YPOBHE CPEJJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yIbTaTaM OCBOCHHS OOYYAIONIUMUCS MPOrpaMM CpPEIHEro oO0IIero oOpa3oBaHUS:
JIMYHOCTHBIC, METAIPECAMECTHEBIC U ITPEAMCTHBIC.

B cTpykType IUYHOCTHBIX pE3YJIbTATOB OCBOCHHS IPOTPAMMBI IO OWOJIOTHH BBIJICICHBI CIEAYIONINE COCTABJISIOIINE: OCO3HAHUE
00yJaroIUMUCs POCCUHCKON TPaKJAHCKON MICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOTIPEICIICHHUIO, Haludue
Momueayuu K OOydeHUIO OWOJIOTHH, yeleHanpasienHoe pazeumue BHYTPEHHUX YOSKICHHWH JTMYHOCTH HAa OCHOBE KIFOUEBBIX LEHHOCTEH M
WUCTOPUYECKUX TPAJUIMNA Pa3BUTHS OWOJIOTHYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCMb OOYYaIOIUXCsS PYKOBOJCTBOBATHCS B CBOCH
NEATENbHOCTH I[CHHOCTHO-CMBICTIOBBIMHA YCTaHOBKAaMH, NPUCYIIMMH CHCTEME OHOJIOTHYECKOTO OOpa3oBaHUs, Haauuue Hpa8oCO3HAHUS
AKOJIOTUIECKOH KYIBTYPBI, CHOCOOHOCMU CIMA8UMb TIETH U CTPOUTH KU3HEHHBIE TIJTaHbL.

JInyHOCTHEBIE PE3YIbTAaThl OCBOCHHUA IPOrpaMMBEI I10 OnoJIornu JOCTUTAaOTCA B €OIUHCTBEC yqe6H0171 U BOCHUTATEILHOMI ACATCIBHOCTU B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKHIMHU CONIMOKYJIBTYPHBIMH, UCTOPHUYECKHIMH U JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, TIPUHSATHIMH B
oOmiecTBe MpaBUJIaMH M HOPMaMH MOBEIEHHS M CHOCOOCTBYIOT MpPOIECCAM CaMOTIO3HAHWSI, CAMOBOCHHUTAHUS W CaMOPA3BUTHS, Pa3BHTHUS
BHYTPEHHEH TO3WINN JTUYHOCTH, MMAaTPUOTU3MA U YBAXCHHS K 3aKOHY M IPABOIMOPSIKY, YEIOBEKY Tpyla M CTapIIeMy MOKOJICHHIO, B3aHMHOTO
YBaKEHUS, OEPEIKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIICUIO U TPAIUIMSIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit deneparuu, mpupoae u
OKpYKaroleH cpeje.

JIMuHOCTHBIE pe3yJbTaThl OCBOCHUS Y4eOHOTO mpenmeTa «BHONOTHs» MOJDKHBI OTpaXKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCS
PYKOBOJICTBOBAThCSl C(OPMHUPOBAHHOW BHYTPEHHEH IO3UIMECH JHMYHOCTH, CHCTEMON IICHHOCTHBIX OPHWEHTAIMi, MMO3UTHBHBIX BHYTPCHHUX
yOeXIeHHUH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIECHHOCTSIM POCCUHCKOTO OOIIECTBA, paCIIMPEHUE )KU3HECHHOTO OTIBITA M OIBITA JSSITEILHOCTH B
npoIecce pealn3alnui OCHOBHBIX HAIIPABICHUH BOCIUTATEILHON JACATEIIEHOCTH, B TOM YHCJIEC B YaCTH:

1) rpasIaHCcKOro BOCHHTAHUS:

C(OPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UITMH 00YJarOIIErocs KaKk akTHBHOTO M OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIIECTBa,

0CO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TPaB ¥ 003aHHOCTEH, YBOKEHHIE 3aKOHA M ITPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NESTEIBHOCTH NPHU CO3JIAaHUH YYEOHBIX NMPOCKTOB, PEHICHUU y4eOHBIX W MO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPENEsITh COOCTBEHHYIO MO3UIUIO TI0 OTHOIICHHIO K SBJICHHSIM COBPEMEHHOM JKU3HH U OOBSICHSATH e€;

YMEHHE YYHUTHIBAaTh B CBOUX JIEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIIOJIEH C pa3HBIMU YOCKICHUSIMH,
KYJIBTYPHBIMU IIEHHOCTSIMU M COIIMANIBHBIM TOJI0OKEHHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMIOJIHCHUS YYCOHBIX, TO3HABATCIBHBIX W WCCIEAOBATEIbCKUX 3ajad,
YBOKHUTEIHLHOTO OTHOIICHHSI K MHCHHIO OMTIOHEHTOB TIPHU OOCYKJICHUH CIIOPHBIX BOMTPOCOB OMOJIOTUIECKOTO COACPIKAHMS;

TOTOBHOCTh K TYMAaHUTApPHOU U BOJIOHTEPCKOU JIEATELHOCTH;

2) NnaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCHUUCKON T'PaXKTAHCKOW HMICHTHYHOCTH, TATPUOTHU3MA, YBRKCHHS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU
nepen PonuHOM, ropaocTy 3a CBOM Kpail, CBOX PoiMHy, CBOM S3bIK U KYJIBTYPY, MPOIUIOE M HACTOSIIEE MHOTOHAILMOHAIILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0O W TAaMITHUKAM MPHUPOJIbI, JOCTKEeHHUsM Poccun B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBIICEHHWE W Pa3BUTHE OMOJIOTUH, TOHUMAHUs 3HAYEHHS OMOJIOTUM B MO3HAHUH
3aKOHOB TIPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujenHas yoexx 1IEHHOCTh, TOTOBHOCTH K CIYXEHHUI0 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMUCKOTO HApOa;

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIOCOOHOCTh OLIEHUBATH CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOUUYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJHUTENSAM, CO3JAHUI0O CEMbM HAa OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEH CEMEWHOW XU3HHU B
COOTBETCTBUU C TPAAULIUIMHU HapoaoB Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKIIOYas 3CTETUKY ObITAa, HAYYHOTO M TEXHMYECKOTO TBOPUYECTBA, CIOpPTa, TPYAa, OOLIECTBEHHBIX
OTHOIIICHUM;

IMOHUMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE IIPOSBIISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHusl, POPMHUPOBAHUSA KYJIbTYPBbI 310POBbSI H SMOIMOHAJIBLHOIO 0JIATONIOJIYYHS:

MOHUMAaHKUE M peau3alus 37J0pOBOro u 6e3omacHoro o0Opasza kKHU3HU (30pPOBOE MUTAHUE, COOMIOJCHINE TUTHEHUYECKUX MPABUI U HOPM,
cOaaHCHUpPOBAHHBI PEKUM 3aHATUH U OTIbIXa, peryispHas Qu3uyeckas aKTHBHOCTb), OEpPEeKHOTO0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHKE [IEHHOCTHU TMPaBWJI WHIUBUIYAIBHOTO U KOJUIEKTMBHOTO O€30MAacHOTO TMOBEACHHUS B CUTYALUAX, YIPOXKAIOMIMX 30POBBIO U
JKU3HU JTIOACH;

OCO3HaHHE TIOCTEACTBUI U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHUKOB, KypEeHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;



TOTOBHOCTh K aKTUBHOM JCATCIIBHOCTHU TEXHOJIOTUYECKOUN U COI_[I/IaJIbHOI\/JI HaIpaBJICHHOCTH, CHOCOGHOCTB HHULIUMUPOBATD, IUNIAHUPOBATH U
CaMOCTOATCIIbHO BBITNIOJIHATE TaKYIO ACATCIILHOCTD,

MHTEpEC K pas3inyHbIM cdepaM NpoecCHOHANBHON NesTeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINM BBHIOOP Oymymed mnpodeccun u
PCAIIN30BbIBATH COOCTBEHHEBIE )KU3HEHHBIE IIJIaHBbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTMYECKH 11€71€c000pa3HOe OTHOIIEHHE K IPUPOAE KaK HCTOYHMKY )KM3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAHUS;

IOBBIIICHUEC YPOBHA SKOJIOTHUECKOU KYJIbTYpPBI: HpI/IO6p€TeHI/IC OIIbITAa IMJIAHUPOBAHHUA IMMOCTYIIKOB U OCHKH MX BO3MOXKXHBIX HOCHGILCTBI/IfI
JUISl OKPYKAKOIIEn CpeJibl;

OCO3HAaHHUE TTI00aIbHOT0 XapaKTepa SKOJIOTMUYECKUX MPOOJIeM U IMMyTeH UX pelIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh TNpUOOpEeTaeMble NpU M3YyYEHUHM OWOJOTMM 3HAaHUS M YMEHUS MpHU pELIeHHH IpoOsieM, CBA3aHHBIX C
palrOHAJIBHBIM ITPUPOJOIIOJIE30BAHUEM (CO6HIO)IGHI/I€ IMpaBHJI IOBCACHUA B IIPUPOAC, HAITPABIICHHBIX HA COXPAHCHUEC PABHOBECH B OKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE JeHCTBUI, MPUHOCSIIMX Bpea OKpYyXKalolleil MpUPOAHON cpele, YMEHHE IPOTHO3UPOBATh HEOIAroNnpHUsITHHIE
HKOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX IEHCTBUI U PEAOTBPAILATh UX;

HaJM4ue Pa3BUTOTO 3KOJIOTUYECKOTO MBIIUICHHUS, HKOJOTMYECKON KYyJIbTYphl, OMbITa JEATEIBHOCTH 3KOJOTHYECKOW HANpaBiIeHHOCTH,
YMEHHSI PYKOBOJACTBOBATHCA WMHU B MO3HABATEIbHOW, KOMMYHMKATHBHOM M COIMANBbHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B MPaKTHYECKOU
JeSITeIbHOCTH SKOJIOTHUECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pAa3BUTUSI HAYKH U OOIIECTBEHHON MPaKTUKH,
OCHOBAaHHOTO Ha JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM U YMTATEIBCKOM KyJIbTYpPbI KaKk CPEICTBA B3aUMO/ICHCTBUS MEX Ty JTIOAbMH U IMO3HAHUS MUDA;

MOHMMaHue crenuuKku OMOJOTUU KaK HayKHW, OCO3HaHWs €€ posid B (JOPMHUPOBAHMM PAIIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUN
L[EJIOCTHOTO MpeACTaBIeHUs 00 OKPYKAIOIIeM MHUPE Kak O €UHCTBE MPUPOJIbI, YeJIOBeKa U 00IIeCcTBa, B MO3HAHUU IMPUPOTHBIX 3aKOHOMEpPHOCTEN
U peleHu’ mpobIeM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIi COBPEMEHHOHN IUBWIM3AIMKI: 00ECIEUYEeHNs HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3aHUE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PEeCypCHbIe MPOOIEMbl Pa3BUTHS YEIOBEYECTBA, MOMCKA IMyTEH BBIXOAA U3 TII0OATBHBIX
HKOJIOTHYECKUX TMpoOieM U oOecredeHus Mepexoja K yCTOMYHMBOMY Pa3BUTHUIO, PAIlMOHATBFHOMY MCIIOJIB30BAHUIO MPHUPOJIHBIX PECYPCOB U
(hOpMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUU OMOJIOTUYECKHX 3HAHUW B LENSIX MOBBIIICHHUS OO0IIEH KyIbTYypbl, €CTECTBEHHO-HAyYHOW IPaMOTHOCTH,
KaK COCTaBHOM 4acTH (YHKIIMOHAIBHON rpaMOTHOCTH O0Oydaromuxcs, GopMupyeMoi mpu U3ydeHUH OUOJIOTHH;



MOHMMaHHUE CYIIHOCTU METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJIB30BATH MOJydaeMble 3HAHUS IS
aHamM3a M OOBSCHEHMS SBICHHUN OKpPYXAIOIIErO0 MUPAa M MPOUCXOAIIMX B HEM M3MEHEHHUH, YMEHHE JenaTb 0OOCHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (PAKTOB M UMEIOLIUXCA JaHHBIX C LEIbI0 MOJIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHHO MCIIOJIB30BATh OMOJIOTUYECKHE 3HAHUS [T PEIICHUS TPOOIeM B PeaTbHBIX )KM3HEHHBIX CUTYaIHSX;

OCO3HAaHUE IIEHHOCTM HAy4yHOM [JEATEIbHOCTH, T[OTOBHOCTh OCYILECTBJIATH IIPOEKTHYIO M  HCCIENOBATEIBCKYIO JEATEIBHOCTD
VHJMBHUIYAJIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCThH K HENIPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHNI0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HaHUM 1O OMOJIOTHU B
COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTaHpeHMeTHBIe pE3yIbTaTbl OCBOCHUSA yqe6H0r0 npeaMeTa «bnoorus BKIIOYAIOT: 3HAYUMEIE JJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHHUA
oOyyarouuxcs MEeXIUCHUILTMHAPHbIE (MEXIpPEeIMETHbIE) OOIIEHAayYyHbIe MOHATHS, OTPAXKAIOIIKME IEJIOCTHOCTh HAYyYHOM KapTHHBI MHUpPA U
cHenu(puKy METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, SBJIIEHUE, IPOIECC, CUCTeMa, Hay4yHBIH (axT,
MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, HCCIENOBaHHE, HAONIOJEHUE, U3MEpPEHHE, SKCIEPUMEHT U ApYrue); yHUBEpCAIbHbIE
y4eOHbIe IelicTBUS (ITO3HABATEIbHBIC, KOMMYHUKAaTUBHBIC, PETYJISTHBHEIE), oOecreunBaromniue popmupoBanue pyHKIIMOHATEHON IPAMOTHOCTH H
COLIMANIHOM KOMIIETEHLMH 00Y4YaIoLUXCsl; CIOCOOHOCTh 00YYaoIMXCsl NCIOIB30BaTh OCBOCHHBIE MEXAUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIEC EHCTBUS B TIO3HABATENBLHOM U COLIMAIBLHON MPAKTHKE.

B pesynbrate uzydeHus OMOJIOTUM Ha ypOBHE CpeAHEro ooiiero obpazoBaHusi y oOydaromierocs OyayT cOpMUPOBaHbI MO3HABATEIbHbIE
YHHUBEpCaJbHbIe yueOHbIE AeWCTBUS, KOMMYHHUKATUBHbIC YHUBEPCaJIbHbIC yueOHbIE AeUCTBUS, PETYIATUBHbIC YHUBEPCaIbHbIE yueOHbIC IeCTBYS,
COBMECTHAS IS TEIIbHOCTb.

MetanpeaMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPaMMbI CPETHETO 00I1Iero 00pa30BaHus JOJKHBI OTPaXaTh:

OBiajeHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TCHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BATh MPH OCBOCHHUM 3HAHHM MPUEMBI JIOTMYECKOTO MBIIUICHHS (aHaiu3a, CUHTE3a, CPaBHEHMs, Kiaccu(puKaluuu, o0001IeHus),
PacKpbIBaTh CMBICI OMOJIOTMYECKUX MOHATUH (BBIACTATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C JPYTUMU MOHATUSIMH);

OTIpEIeNATh IeNU JIeATENbHOCTH, 3aJlaBas mapaMeTpbl U KPUTEPUU HX JOCTIKEHHUS, COOTHOCHTH PE3YylbTaThl JEATEIBHOCTH C
MOCTABJICHHBIMH LIEJISIMU;

HCIO0JIb30BaTh OMOJOTHYECKHE MMOHATHS TSl O0ObsICHEHUS (DAKTOB U SBICHHM KUBOU MPUPOIBI;

CTPOUTH JIOTHYECKHE pACCYKICHHS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TMPOTHBOpPEYUS B
paccMaTpuBaeMBbIX SIBIECHUSX, (GOPMYITUPOBATH BHIBOIBI U 3aKITIOUCHNUS;



MNPUMCHATE CXEMHO-MOZACJIBHBIC CPCACTBA JIsI MPCACTABIICHUA CYHICCTBCHHBIX CBSI3¢ MW OTHOIICHUU B HN3y4aCMbIX 6I/IOHOFI/I‘-IGCKI/IX
O6’beKTaX, a TaKKeC HpOTI/IBOpe'-H/Iﬁ PAa3sHOTO poJid, BBIABJIICHHBIX B PA3JIMYHBIX I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh IUIaH PEHICHUS MPOOIEMbI C YIETOM aHAIN3a UMEIONUXCS MAaTePUATBHBIX U HEMAaTePUAIBHBIX PECYPCOB;

BHOCHUTBH KOPPECKTHUBLI B ACATCIIbBHOCTD, OLICHUBATL COOTBETCTBUC PE3YJIBbTATOB LEIAM, OLICHUBATH PUCKU HOCJIGI[CTBI/IP'I JACATCIBbHOCTH,

KOOPAWHHUPOBATH U BBIMIOJIHATH pa60Ty B YCJIOBHAX PCAJIbHOI'0, BUPTYAJIbHOTO U KOM6I/IHI/IpOBaHHOFO B33,PIMOI[€I>1CTBHH;

Ppa3BUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHHUU JKU3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BIIQJIETh HaBBIKAMH Y4e€OHO-UCCIIEIOBATENILCKOW W TPOEKTHOW JESATENHHOCTH, HABBIKAMH pa3pelieHus MpodsieM, CIMOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOATCIIBHOMY IMOUCKY MCTOZAOB PCIICHHUA MPAKTUYCCKUX 3ada4, IPUMCHCHHIO Pa3JIMYHbIX MCTOJI0B ITIO3HAHU A,

HCII0JIB30BAaTh PA3JIMYHBIC BHUAbI ACATCIBHOCTHA IO IOJYYCHHWIO HOBOI'O 3HAHUWA, €ro MHTCPIIPETAINHU, npeo6pa3OBaHmo N IIPUMCHCHUIO B
y‘-Ie6HI)IX CUTyalusX, B TOM YHCJIC IIPpHU CO3JaHUN y‘-Ie6HI)IX N COOHAJIBHBIX IIPOCKTOB;

CbOpMI/IpOBaTI) Hﬂy‘IHBIfI THIT MBIIIIJICHW A, BJIaJI€Th Hay‘-IHOI\/'I TepMI/IHOHOFI/Ieﬁ, KJIIFOUYC€BbBIMU ITOHATUAMU U METOAaMMU,

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIbHON JEATEIHLHOCTH M )KU3HEHHBIX CUTYaIIHSIX;

BBIABJIATE NPUYUHHO-CICACTBECHHBIC CBA3U W AKTYAJIHU3UPOBATH 3adady, BBIABUTATH THUIIOTE3Y eé PEeIICHUA, HaXOAWUTH apryMEHTBI JJId
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATH MOJIYUYCHHBIE B XO/I€ PEIICHUS 3aJaul Pe3yabTaThl, KpUTHUYECKU OL[EHUBATh UX JIOCTOBEPHOCTh, IPOTHO3M POBATh U3MEHEHUE
B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBJIATH IIeJIEHAIIPABJICHHBIN MOUCK MIEPEeHOCca CPEJICTB U CIIOCOO0B ACHCTBUS B IPO(ECCHOHATIBHYIO CPENY;

YMETb MEPEHOCUTH 3HAHUS B IO3HABATENIBHYIO U MPAKTUYECKYIO 00JIaCTH KUZHEACITEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEH, MIpejiaraTh OpUruHaIbHbIe MOIXOAbl U PEIIeHus, CTaBUTh MPOOJIEMBI U 3a/1aui, JOIMyCKAIOIIUe albTepHATHUBHBIC
pelIeHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaLUuU (TeKcTe ydeOHOTO MocoOus, HAyYHO-TIONYJISIPHON JIUTEepaType, OMOIOTUYECKUX
CIIOBapsiX W CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3zax HaHHBIX, B VHTepHeTe), aHaIW3UpOBaTh WHOOPMALMIO pPa3IMYHBIX BHUAOB U (opm
MIPEICTaBJICHHUS], KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMynUpOBaTh 3aMpoChl U MPUMEHATHh PAa3IMYHbIE METOAbI MPHU TMOWCKE W OTOOpe Ouonormueckoi mHpopmanuu, HEOOXOIUMOU Asis
BBITIOJTHEHHS Y4eOHBIX 3a7a4;

MpHOOpeTaTh OMBIT HCHOJIH30BaHUS UH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYIBTYPY aKTUBHOTO
WCIIOJIb30BAHUS PA3JIMUHBIX TOUCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTHMAJIBHYIO ()OpPMY MPEACTABICHUS OMOJIOTHYECKON MHPOPMALIUH (CXEMBbI, TpapHKH, TUarpaMMbl, TaOIUIIBL,
PUCYHKHU U JPYroe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA MPH paboTe ¢ OMOJIIOTHYECKON MHPOPMALIUEH: TPUMEHITh XUMHUECKUE, (U3NIECKUE U
MaTeMaTH4YeCKUe 3HAKH M CHUMBOJBI, (OpMyIbl, abOpeBUaTypy, HOMEHKJIATYpY, HMCIIOJIB30BaTh M MPeoOpa30BhIBATH 3HAKOBO-CHMBOJIMUECKUE
CpeACTBa HArJSITHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(pOpMaIuu, HHPOPMAIMOHHON O€30MMaCHOCTH JTMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o61enmue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax KU3HU, AKTUBHO YUACTBOBAThH B IUAJIOTE WIJIU JUCKYCCHH TIO CYIIECTBY 0OCYKIaeMON TEMBI
(yMeHHMe 3amaBaTh BOMPOCHI, BBICKA3bIBATh CYXKJIEHHS OTHOCHTEIBHO BBHIMOJHEHUS TpeIjiaraéMol 3a/Jadyd, YYUTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTH TO3UIINH IPYTUX YYACTHUKOB JHUAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CPECTBA OOIIEHHS, TOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUST KOH(PINKTHBIX
CUTYyallud, yMETh CMSTYaTh KOHQIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3UYHBIMU CHiocoOamMH OOIIEHWs] W B3aMMOJCHCTBHS, MOHMMATh HAMEPEHUs IPYTUX JIOJEH, TPOSIBIATh YBAKHTEIHHOE
OTHOIIIEHUE K COOCCETHUKY U B KOPPEKTHOU popme hopMynHpoBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO | JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITeIbHOCTh:

MOHAMAaTh M WCIOJB30BaTh TMPEUMYIIECTBA KOMAHTHOW W WHAMBHUIYAILHOW pabOThl TpPHU pEIICHHUH OWOJIOTHYECKOW TPOOIEMBI,
000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHS TPYMTIOBBIX (HOPM B3aUMOICHCTBHS MPU PEIICHUH YIeOHOM 3a/1a4u;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JICHCTBUH C y4ETOM OOIIMX HHTEPECOB U BOBMOYKHOCTEH KaXKIOTO YICHA KOJIJICKTHBA,

MPUHAMATh IEJH COBMECTHOW JESTEIbHOCTH, OPTaHU30BBIBATH M KOOPJMHHUPOBATH JCHCTBUS TMO €€ JOCTHIKEHHIO: COCTABISATH ILUIAH
JCWCTBUH, paclpeieNaTh POJI C YYETOM MHEHHUH YYaCTHHKOB, 0OCYXIIaTh PE3yIbTaThl COBMECTHOU Pa0OTHI,

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXIOTO YYaCTHUKA KOMaH]IbI B OOIINHN Pe3yabTaT MO pa3padOTaHHBIM KPUTECPHUSIM;

MpeJyiarath HOBBIC MMPOCKTHI, OIEHUBATD UCH C IMO3UIIMHA HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMMO3UTHBHOE CTPATETUYECKOE IMOBEJICHHE B PAa3IMYHBIX CHTYalUsX, MPOSIBJIATH TBOPYECTBO W BOOOpa)KCHHE, OBITh
WHUIMATUBHBIM.

OgiajieHne YHUBEPCAJIbHBIMH PEeryJIsITHBHBIMH JeHCTBUSIMU:

1) camoopraHusamus:

UCMOJb30BaTh OUOJIOTHYECKNE 3HAHUS JJIS BBISBICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IeJIeBble M CMBICJIOBBIC YCTAHOBKU B CBOMX JEMCTBUSAX U MOCTYIKAX 110 OTHOUICHUIO K KHBOU
IIPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPY)KAIOLIHX;



CaMOCTOATCIIbHO OCYHICCTBJIATH TO3HABATCIBHYIO JACATCIbHOCTD, BBISABIIATH HpO6JI€MbI, CTaBUTb U (I)OpMYJIPIpOBaTB CcOOCTBEHHBIE 3aJa4yu B
O6pa3OBaTeJIBHOﬁ ACATCIIbBHOCTH U )KU3HCHHLIX CUTYAllUAX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PEIIEHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEHN U NMPEANIOUYTEHUN;

AaBaTb OUCHKY HOBBIM CUTYallUsIM,

paciupsATh paMKH yueOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOM HJpYIUIMM B pa3HbIX 00JacTIX 3HAHUM, IMOCTOSHHO MOBBIIATH CBOMU
00pa30BaTeNIbHBIN U KyJIbTYPHBII YpOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OCHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPEKTUBEI B ICATCIbHOCTDb, OUCHUBATE COOTBETCTBUC PE3YJIBTATOB LECIIAM;

BJIaJACTh HaBbIKaMU MO03HABATEIILHON pe(i)ﬂeKCI/II/I KaK OCO3HaHUA COBCPHIACMBIX }ICI\/'ICTBI/Iﬁ N MBICIIMTECJIBHBIX ITPOUCCCOB, UX PE3YIIbTATOB U
OCHOBAHUH, HCIIOJIb30BaTh MPUEMBI pe(IIEKCHUH ISl OLIEHKH CUTYallld, BEIOOPA BEPHOTO PELIECHUS;

YMETH OUCHHUBATH PUCKHU U CBOCBPEMCHHO IIPUHUMATD PCHICHUSA 110 KX CHUKCHUIO,

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE ceOs M APYTHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIHU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrvX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro YEJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOCHMS COJEpKaHUs yueOHoro mnpenmera «buosiorus» Ha yriiyOJI€HHOM YpPOBHE OpPHUEHTHUPOBAaHBI Ha
obecrnieueHre npoduibHOro oOydeHus: odyuaromuxcs Oouonorur. OHU BKIIOYAIOT: crienuduueckue uis OUONIOTUM HAaydyHbIe 3HAHUS, YMEHUS U
CrocoObl JEWCTBUN MO OCBOCHHUIO, MHTEPIPETALMU M MPEOOpa30BAHUIO 3HAHWM, BUIBI JEATEIHHOCTU MO MOJYYEHHIO HOBBIX 3HAHUU M UX
MPUMEHEHUIO B PA3IUYHBIX Y4eOHBIX, a TaKKe€ B pPEaJbHBIX KU3HEHHBIX CHUTyalusX. lIpeameTHble pe3yabTaThl MPEACTaBIEHBI MO TojAaM
W3YYCHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO NipenmeTa «buonorus» B 10 knacce n0MKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa, B TO3HAHUH 3aKOHOB MPUPOJIBI M PEIICHUH MPOOIEM PAIIMOHAIBHOTO MPUPOIOTIONB30BaHUS, O BKJIa/Ie POCCUMCKHUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE OHOJIOTHH;



BJIQJICHUE CHUCTEMOU OHMOJIOTMYECKUX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIIOJATraoNIUe OHOJOTWYECKHE TEPMHUHBI U TOHSATHS (PKU3HB,
KJIETKA, OpPraHu3M, MeTalo0JIM3M, TOMEOCTa3, CaMOpEry/slus, CaMOBOCIPOM3BEIECHUE, HACIIECICTBEHHOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHE),
ouonorndeckue Teopuu (kiaerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHasi Teopus HacleACTBEHHOCTH T. Moprana),
yuenusi (H. Y. BaBunoBa — 0 mieHTpax MHOTO0Opa3wsi ¥ MPOMCXOXKICHUS KyJIbTYPHBIX PAacTE€HHil), 3aKOHBI (€IMHOOOpa3nsi MOTOMKOB IIEPBOTO
[IOKOJIEHUS, PACIIEIUICHUsl, YMCTOThl TaMeT, He3aBUCUMOro HacienoBaHuss [. Menzens, TOMOJIOTMYECKUX PSIOB B HACJIEICTBEHHOU
m3menunBoctd H. V. BaBumoBa), npuHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAMM HAay4yHOTO TO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMUECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB (ONMHUCAHUE,
u3MepeHue, HabJoIeHue, SKCIIEPUMEHT);

YMEHHE BBIJCNATH CYILECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3yKapuOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B
TOM uucie OakTepuil, TpUOOB, pacTEHHI, KUBOTHBIX U UEJIOBEKAa, CTPOEHHUS OPraHOB M CUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB JKU3HENEATEIILHOCTH, MTPOTEKAIOIIUX B OpraHu3Max pacTeHUM, )KUBOTHBIX U 4elloBeKa, OMOJIOTMYECKUX MPOIIECCOB: OOMEHa BEIECTB
(MeTabosM3M), MpeBpaIleHUs] SHEPTUU, OpoKEeHHsI, aBTOTPOGHOrO U TeTepoTPO(PHOro THMOB MUTAHMS, (POTOCHHTE3a W XEMOCHHTE3a, MUTO3a,
Melo03a, raMeToreHesa, SMOpHUOTeHe3a, OCTAMOPHOHAIBHOTO Pa3BUTHUS, PA3MHOXKEHUS, MHAWBUYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, I€TEPO3UCca, HICKYCCTBEHHOTO 0TO0PA;

YMEHHE YCTaHABJIUBATh B3aUMOCBSI3U MEXAYy OpraHOMIaMH KJIETKU U UX QYHKIUSAMU, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH U UX QyHKIUAMHU,
MEXAy OpraHaMH W CUCTEMaMH OPTaHOB Y pacTEHHH, )KUBOTHBIX U YeJOBEKa U UX (PYHKIUSAMHU, MEXKIY CUCTEMaMHU OpPraHOB U MX (QYHKIUSAMU,
MEXAy JTaraMyd OOMEHa BEIIeCTB, 3TalaMy KJIETOYHOIO LHKJIA W JKMU3HEHHBIX IUKIOB OPraHMW3MOB, ATallaMH SMOPHUOHAIBHOTO PAa3BUTHS,
TEHOTHUIIOM U (PEHOTUTIOM, ()EHOTHUTIOM M (haKTOPAMH CPEIbl OOUTAHUS;

YMEHUE BBIABIISITh OTJIMYUTEIBHBIE TPU3HAKH KUBBIX CUCTEM, B TOM UHCJIE PACTEHHN, d)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOLIUE APIYMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIMKY JUIsl JOKa3aTelbCTBa POJICTBA
OpPraHM3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yYMEHHE pelaTh OMOJOTHYECKHe 3a]]aui, BBIABISATh IPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY UCCIIEyEeMbIMU OHMOJIOTHYECKUMU MTPOLECCAMU
U SIBJICHUSIMU, JI€JIaTh BBIBOJbI U ITPOTHO3bI HA OCHOBAHUH ITOJIYYEHHBIX PE3YJIBTATOB;

YMEHHE BBINOJHATH JIA0OpATOpHBbIE M NpaKTHYeCKue paboThl, cOOMOgaTh MpaBwia mpu paboTe ¢ y4eOHBIM U J1aOOpPaTOPHBIM
obopynoBaHueMm;

YMEHHE BBIJIBUTaTh TUIIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIBHBIMH CpPEACTBaMU, (GOpPMYIHpPYS LEdb HCCIEAOBaHUA, aHAIM3HPOBATH
MOJIy4EHHBIE PE3yIbTaThl U JI€JaTh BBIBObIL;

YMEHHE YJacTBOBaTh B Yy4eOHO-HCCIIEOBATENIbCKOM padoTe MO OMOJIOTHH, SKOJIOTUM U MEIUIMHE, MPOBOJMMON Ha 0a3ze IIKOJbHBIX
Hay4HbIX OOIIECTB, U MyOJUYHO MPEACTABIATh MOJTYUYECHHbIE PE3yAbTaThl HA YYEHUUECKUX KOH(PEPEHIIHIX;

YMEHHUE OLCHMBATh 3TUYECKHE acCleKThl COBPEMEHHBIX HUCCIIEOBaHUI B 0071acTH OMOJOIMM U MEAMLIMHBI (KIOHHMPOBAHUE, UCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANIPABJIEHHOE N3MEHEHUE FeHOMA U CO3/IaHHE TPAHCT€HHBIX OPraHU3MOB);



YMEHHE OCYIIECTBJIATh OCO3HAHHBIA BBIOOp Oymaymied mpodecCHOHANBHONW JEATEIBHOCTH B 00JIacTH  OWOJIOTUH, MEIHIINHEI,
OMOTEXHOJIOTMH, BETEPHUHAPHH, CEIBCKOTO XO3SIMCTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIIIyOJsATh MMO3HABATEIbHBI MHTEPEC, HAIPAaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYMOWIEH Tmpodeccun ¥ MPOAODKEHHE OWOJIOTHYECKOTOo 00pa3oBaHHMA B OPraHMU3ALUSAX CPEIHETO
po(heCcCHOHATBFHOTO U BBICIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3yapTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 11 kracce nomKHbI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHA O MECTE€ M POJU OMOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B (DOpPMHPOBAHWU COBPEMEHHOH €CTECTBEHHO-
Hay4yHOM KapTUHBI MHUpa, B MO3HAHWU 3aKOHOB MPUPOJBI U PEUICHUH SKOJOTMYECKUX MPOOJIeM YeI0BEYECTBA, a TaKXKE B PEIIEHUU BOIPOCOB
palMOHaIBLHOTO IPUPOIOTIOIB30BaHUS, U B (POPMUPOBAHUM [IEHHOCTHOTO OTHOIIEHHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIAJAE POCCUICKUX U
3apyOeKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEMON OMOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAENeHUS U NOHHMAaHUE CYIIHOCTHM OCHOBOINOJArarollnx
OMOJIOTMYECKUX TEPMHHOB U TMOHATHHM (BUA, SKocuctema, Ouocdepa), Ouosornueckue Teopuu (dBojtonuoHHas Teopus Y. JlapBuna,
CUHTETHYECKas Teopus dBotonun), yaeHus (A. H. CeBeprioBa — o myTsx u HanpasieHusx 3ostonnn, B.W. Beprnanackoro — o 6uocdepe), 3akoHbI
(remetnueckoro paBHoBecus JIx. Xapau u B. BaitnOepra, 3apoasimeBoro cxoactBa K. M. bopa), npaBwra (munumyma HO. JIubOuxa,
AKOJIOTUYECKOU MUPAMUJIBI SHEPTUH ), TUTIOTE3bI (TUnoTte3a «mupa PHK» V. I'unbepra);

yYMEHHE BJa/IeTh OCHOBHBIMH METOJIaMU HAy4YHOTO MO3HAHMS, HCMHOJIb3yeMbIMH B OHMOJIOTMYECKUX MCCIEIOBAHUAX KUBBIX OOBEKTOB U
9KOCHCTEM (OMHCaHUE, U3MEPEHHE, HAOII0IeHHE, SKCIIEPUMEHT), ClIOCO0aMU BBISIBICHUS U OLIEHKH aHTPOIMOTEHHBIX U3MEHEHHH B PUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE IMPHU3HAKU: BUAOB, OMOTEOIIEHO30B, 3KOCHCTEM U OuOChepbl, CTaOMIU3UPYIOLIETro, IBUKYLIETO U
Pa3phIBAIOIIET0 €CTECTBEHHOIO O0TOOpa, ajIoNaTpUueckoro W CHUMIIATPUYECKOrO BUA000pa30BaHMS, BIUSHUS JBIKYIIMX CHJI 3BOJIIOLMU Ha
reHo(oH ] MOMyNIALNUU, TPUCIIOCOOIEHHOCTH OPraHW3MOB K Cpelie OOMTaHHWs, YepelOBaHUS HAIPaBICHUN 3BOJIOLUHU, KPYrOBOPOTa BELIECTB U
MOTOKA SHEPrUU B IKOCHUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3M MEXAY IMPOILIECCAMU DBOJIOLUH, IBKYIIMMH CHUJIaMH aHTPOINOreHe3a, KOMIIOHEHTAMU Pa3JIMYHBIX
HKOCUCTEM U MPUCIIOCOOICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE BBISBJIATH OTJIWYMUTEIbHbIC MPHU3HAKU JKHUBBIX CHUCTEM, MPUCIOCOONIEHHOCTh BHJIOB K cCpele oOuTaHus, aOMOTUYECKUX U
OMOTUYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€ OPraHM3MOB B COOOIIECTBaX, AHTPONOIEHHBIX H3MEHEHUH B SKOCHUCTEMaX CBOEH
MECTHOCTH;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOUINE apPTyMEHThI, OHMOJIOTHUECKYI0 TEPMHUHOJOTHIO M CHMBOJHKY IJIs JOKa3aTelbCTBAa POACTBA
OpPraHU3MOB Pa3HBIX CHCTEMAaTHYECKHX T'PYII, B3aMMOCBS3U OPraHU3MOB M Cpelbl OOMTaHWs, €AMHCTBA UYEIOBEUECKUX pac, HEOOXOAMMOCTHU
COXpPaHEHHUs MHOTOOOPa3us BUAOB U IKOCHCTEM KaK YCIOBHUS COCYILIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

yYMEHHE peliaTh OMOJOTHYeCKHUEe 3a7a4YH, BBISBISATh TPUUNHHO-CIIEACTBEHHBIE CBSA3H MEX]Y UCCIEAYEMBIMH OMOJIOTHYECKUMH TPOIIeCCaMu
U SIBJICHUSIMU, JI€TIaTh BBIBObI M TPOTHO3bI HA OCHOBAHUH MOJIYY€HHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH JIA0OpAaTOpHBIE M TpPaKTHYeCKUue paboThl, cOONMIOIaTh MpaBWia Mpu paboTe ¢ y4eOHBIM M J1aOOpaTOPHBIM
obopynoBaHueM;



YMEHHUE BBIIBUTATh TUIIOTE3bI, NMPOBEPATh HMX SKCIEPUMEHTAIBHBIMU CpPEICTBaMHU, (OPMYIUpPYS LENb HCCIEIOBAHUS, AHAIM3HPOBATH
MIOJTy4EeHHBIE PE3Y/IbTATHI U JICNaTh BHIBOJIBI,

YMEHHE Yy4acTBOBATh B y4eOHO-HMCCIIEOBATENBCKON paboTe MO OHMOJIOTHH, SKOJOTUU M MEAWIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX
HAyYHBIX OOIIECTB, U MMyOJUYHO MPEACTABIATH TOJTYUYECHHBIE PE3yJIbTaThl HA YYCHUYECKHX KOH(PEPCHIINSAX;

YMEHHE OIIEHWBATh TUIIOTE3bI M TEOPUH O MPOUCXOKICHUH )KU3HH, Y€JIOBEKA U YEIIOBEUECKUX Pac, O MPHUUMHAX, TOCIEICTBHIX U CIIOcCO0ax
MpeOTBpAIleHHs TII00ANTBHBIX U3MEHEHUH B Onochepe;

YMEHHE OCYIIECTBJISTh OCO3HAHHBIM BBIOOpP Oyaymiel npodecCHOHATBHOM JEATETbHOCTH B 00JacTH  OWOJIOTUM, HSKOJIOTHH,
MIPUPOJIOTIONIF30BAHUS, MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO3SHCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YTIIYOJISATh
M03HABaTEeJIbHBIN MHTEPEC, HAPABICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U NpoJoKeHne OMOJI0rH4eckoro 0opa3oBaHus
B OPraHU3AIUSIX CPEAHETO MPO(PECCHOHATHHOTO M BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
KoumnuecTBo yacos (ungposkie)
o0pa3oBaTe/ibHbIE
Nen/m | HaummeHOBaHHe Pa3/esiOB H T€M MPOTrPaMMbI
pecypchbl
Konrpoabubie | IIpakTHyeckue
Bcero
padoTsbI padoThI
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kietku 0.5
4 XyMHYecKasi OpraHu3aIysl KICTKH 10
5 Crtpoenue u GyHKIIUU KICTKH 8
6 OOMeH BelecTB U MPEBpaIeHUE YHEPTHUHU B KIIETKE 9 1
7 HacneacrBennas nadgopmanus 1 peaausanus e€ B KIIETKE 9 0.5
8 ’Kv3HEeHHBII UK KIETKU 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACJIEICTBEHHOCTH U U3MEHYMBOCTHU 5 05
OpraHu3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHomorHs U CHHTETHYECKass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
1 3apoKIeHNE U Pa3BUTHE DBOJTFOIIHOHHBIX 4
Mpe/iCTaBIeHU B OMOJIOTHU
2 MukposBonOLUs U €€ Pe3yJIbTaThl 14 2
3 Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxoxxaeHue u pa3BUTUE KU3HU Ha 15 15
3emuie
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUsl — HayKa O B3aMMOOTHOILICHUSAX
6 OpPraHW3MOB M HQJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarolein cpenou
7 Opranu3Msbl ¥ cpesia 0OUTaHUS 15
8 DKOJIOTHS BUJOB U HOITYJISILINI 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 05
CUCTEMBI
10 buocdepa — rnobanbHas skocucTemMa
11 Uenoek u OKpyxaroiias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypchbl
1 bronorus kak KOMIUICKCHAsI HayKa U Kak 1 04.09
4acTh COBPEMEHHOIO OOLIECTBA '
JKvBBIE CHCTEMBI B X CBOMCTBA 1 06.09
YpoBHEBas OpraHU3anys )KUBBIX CHCTEM 07.09
4 HcTopust OTKPBITHS B U3YICHUS KIIETKH. 1 11.09
Krerounas Teopust '
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonorun. [IpakTuueckas padota
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
5 1 0.5 13.09
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»
6 XUMHYECKUH COCTaB KIETKH 1 14.09
MuHepaibHbIC BEIIECTBA KIICTKH, UX
7 1 18.09
OuosIoTUYecKast poJib
OpraHuyecKre BelecTBa KIeTKH — OCJKH.
JlaGopaTopHas pabora «OO0HapyxeHUE
8 PATOPHAA P Py 1 0.5 20.09
OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX
peaxkuuin
CoiicTBa, K1accuukarms u KIIUU
9 : ¢ Pyn 1 21.09

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10 25.09
yTIEBOIbI

11 Opranuyeckue BEIIeCTBa KJIETKU — 9709
JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccnenoanue 05 98.09
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue 02.10
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl 04.10
T€HOMUKH, TPAHCKPUIITOMHUKH, TIPOTEOMHKH

15 MeTompl CTPYKTYpHOU OHOJIOTHN 05.10

16 Tuner knetok. [IpokapuoTudeckas KieTka 09.10
CtpoeHune s3yKapuoTHYECKON KIIETKH.

17 [IpakTrueckas padota «3ydueHne cBOMCTB 0.5 11.10
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH 12.10
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas padota «3ydeHue 05 16.10
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKax»
[TomyaBTOHOMHBIE OPTaHOU B! KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05 18.10
pabota «/ccrnenoBanue mia3mMosnsa u
JIETIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX)»

21 HememOpaHHbIe OpraHou/Ibl KIETKU 19.10

22 Crpoenue u GyHKIUH s7pa 23.10




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHUu3MOBY

0.5

25.10

24

AcCCUMWISIIAS U AUCCUMIIISIIIHS — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

26.10

25

@epMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenue pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

08.11

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

09.11

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

13.11

28

doTtocunTes

15.11

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHe mpo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

16.11

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

20.11

31

AdpoOHBIE OpTaHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

22.11

32

DOHeprust MeMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa

23.11




npoToHHOU AT®-cuHTa3bI

33 Peakinu MaTpu4HOTO CHHTE3a 27.11

34 Tpanckpunuus — matpuusblii cuaTe3 PHK 29.11

35 Tpaucnsus u e€ Tarbl 30.11

36 KoaupoBanue amunokucior. Posb 04.12
pubocom B OnocuHTe3€e Oenka

37 Opranuzanus reHoMa y IpoKapuoT 1 06.162
9YKapHOT

38 MoJteKkyIIsSIpHbIE MEXaHH3MBbI SKCIIPECCHH 07.12
T'CHOB Y YKapHOT
Bupycbl — BHeKIIeTOUHBIC (DOPMBI KU3HH U

39 oOnuraTHbIC Tapa3uThl. [IpakTHyeckas 0.5 11.12
pabota «Co3iaHre MoJIeNI BUPYCa

40 Bupycubie 3360J‘I€BaiII/IH YeNoBeKa, 13.12
KUBOTHBIX, PACTCHHIA

41 HanorexHomgornu B OMOJIOTUN U MEIUIINHE 14.12

42 ’Kv3HEeHHBIN UK KIETKU 18.12

43 Martpuunsiii cuate3 JTHK 20.12
Xpomocowmsl. JlabopaTtopHas pabora

44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5 21.12
MUKpOITperapaTaxy

45 JleneHue KICTKH — MHTO3 25.12
Tumnb! kieTok. KapuoknuHes v MUTOKUHES.

46 JlaGopatopHas pabota «HaGmoneHue 05 9712
MHUTO3a B KJIETKaX KOHYMKA KOpPEeIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsuus »kM3HEHHOTO LIMKIIA KIETOK 28.12




48 Opranusm Kak eIMHOE [1eI0e 10.01
49 Tkanu pacTeHuit. i1a60paT0[U>Haﬂ pabota 05 11.01
«M3yueHne TKaHEeH pacTCHUIDY
TkaHM )KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHas padota «/3yueHue TkaHeH 0.5 15.01
YKHUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast
o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5 17.01
pacTeHus»
52 Omnopa Tena opraHu3MoB 18.01
53 JIBMKEeHHME OpraHU3MOB 22.01
o4 [Tutanue oprann3mMoB 24.01
55 ITuTanue MO3BOHOYHBIX YKHBOTHBIX. 25 01
[MumeBapuTenbHas cCCTEMA YEIOBEKa
56 JlpIxanue opraHu3MoB 29.01
57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H 3101
YeoBeKa
58 TpaHcHOpT BEIIECTB y OPraHU3MOB 01.02
59 KpoBeHocHas crcTema Mo3BOHOYHBIX 05.02
KUBOTHBIX U Y€JIOBEKa
60 Brigenenue y opraHusmMoB 07.02
61 3amura y OpraHu3MoB 08.02
62 NMMmyHHas cuctema yenoBeka 12.02
63 Pa3npaxxiuMocTh U peryisnus y 14.02
OpraHu3MOB
64 ['ymopaibHas peryasius u SHI0KPUHHAS 15.02

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

19.02

66

[TosoBOE pa3zmMHOKEHNE

21.02

67

Meiios

22.02

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeTOK. JlJabopaTopHhast paborta
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

26.02

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

28.02

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

29.02

71

Poctu Pa3BUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBeHne
MPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

04.03

72

Pa3zmHOXeHuE 1 pa3BUTHE pACTCHUH.
JlabopaTtopHnas pabora «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

06.03

73

I/ICTOpI/Iﬂ CTaHOBJICHUSA U Pa3BUTHA
T'CHCTUKH KaK HaAYKH

07.03

74

OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH.
JlaGopaTtopHnas pabota «JIlpo3odruiia kak
00BEKT F€HETUYCCKUX UCCIICAOBAHUI

0.5

11.08

75

3aKOHOMEPHOCTH HACJIEIOBAaHUSA
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOIMOPUIHOTO
CKpelIMBaHus y Apo30¢uisr"

0.5

13.038




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1 14.03
CKpEIINBAHUS
Ananusu ee ckpemuBanue. Henomnoe
77 pyromg pey 1 18.03
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeniuBaHue.
IIpaxTnyeckas padora «3yuenue
78 P P yi 1 0.5 20.03
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS
y ApO30(HIIBI
WTOJIOTMYECKHUE OCHOBBI JTUTUOPUIHOTO
79 i ATHOpHA 1 21.03
CKpEIINBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1 01.04
81 XpOMOCOMHAsI TEOPHSI HACIIEACTBEHHOCTH 1 03.04
82 I'eneTnka mosa 1 04.04
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1 08.04
I'eneTnueckuii KOHTPOJb PA3BUTHS
84 < poib P 1 10.04
pPaCTCHHIA, )KUBOTHBIX U YEJIOBEKa
N3MmeHunBOCTh IIpU3HAKOB. Buasl
85 P A 1 11.04
M3MEHYNBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh 1 15.04
BapuarimoHHBIH ps ¥ BaprualiOHHAs
kpuBas. JlaboparopHas paboTa
«HccenenoBanye 3aKOHOMEPHOCTEN
87 8 5 P 1 0.5 17.04
MOAM(PHUKAITUOHHON H3MEHYUBOCTH.
[TocTpocHue BapHAIMOHHOTO Psijia |
BAPUALIMOHHON KPUBON»
I'enotnnnueckass U3MEHUYUBOCTb.
88 1 18.04
KomOunarusHass U3MEHUUBOCTD
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5 22.04




[Ipaktuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpolecca.
OnureHeTHKa U SIUr€HOMUKA

24.04

91

I'enernka yenoBeka. [IpakTuyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCTIOBHOI»

0.5

25.04

92

Metoapl MEAUIIMHCKO IT'eHETUKU

29.04

93

3Ha‘~ICHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

01.05

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas pabota «3y4yenne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKHUBOTHBIX)»

0.5

02.05

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnast pabota «/3ydeHre MeToa0B
CEJIEKIIMH PAaCTCHUID»

0.5

06.05

96

JlocTrKeHUs CeNEeKIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHHI»

08.05

97

COXpaHCHI/Ie, HU3YUYCHHEC U NCII0JIb30BAHNC
TCHCTUYCCKUX PECCYPCOB

13.05

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOT I

0.5

15.05

99

OCHOBHBIC HANPaBJICHUS] CHHTECTHYECKOMH
OHOJIOTUU

16.05




100 XpOMOCOMHAsl U T€HHAsl HHXEHEepUs 20.05
101 MemunuHcKre OMOTEXHOJIOTHU 22.05
102 Pesepsubiit ypok. IloBTOpeHue, ) 1 93.05
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBUIEE KOJIMYECTBO YACOB I10 102 0 135
I[MTPOTPAMME
11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 OpourorionHast Teopust Y. JlapsuHa 1
5 JIBrOKylIre CHIIbl ABOJIIOIMY BHIOB 110 Y. 1
HapBuny
3 Bopnba 3a cymiecTBoBaHUE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUUECKON TEOPUH 1
ABOJTIOLINH
5 Dransl SBOIOIMOHHOTO MpoIiecca: 1
MHUKPO3BOJIOLUS U MAaKPOIBOJIIOLIHS
5 [Tonmymsitust — snMeMeHTapHasi €AMHULIA 1
ABOJTIOINH
3aKoH reHeTuyeckoro pasHosecus k. Xapay,
7 B. Baitn6epra. JlabopatopHas pabota 1 05

«BpIsiBIeHNE N3MEHYMBOCTH y 0COOEH 0JHOTO
BUJIA»




DnemMeHTapHbIe (PAKTOPHI IBOJIIONUN

S ekt ocnoBarenst. Ipdext OyTbUIOUHOTO

o TOPJIBIIIKA

10 Murpauuu. M305s111u NOMyJIsyii:
reorpaduueckas, OMOJOrHIeCKast

11 EcrecTBeHHBIN 0TOOp — HampaBIIsAIOLINI
(hbakTOop IBOIOIUHU

12 [TonoBoii oT6OP
[TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yibTaT

13 MUKpo3Botonnu. JlabopaTopHas pabora 05
«M3yuenne apoMop(O30B U MIHOAJATTALHN Y '
pacTeHui 1 )KHUBOTHBIX)

[Ipumeps! npucnocobaeHN Y OpraHn3MOoB:
Mopdostorndeckue, GU3N0IOTHIECKUE,

14 OMOXMMHYECKHE, TOBEIEHUECKHE. 05
JlabopaTtopHas pabota «IIpucnocoOnenus '
OpPraHU3MOB U UX OTHOCUTEJIbHAS
11eTIECO00PA3HOCTHY
Bupn, ero xpurepun u ctpykrypa. JlabopatopHnas

15 pabota «CpaBHEHHE BUIOB TI0 0.5
MOP(OJIOrHIECKOMY KPUTEPUIO»

16 Crpykrypa Buzna

17 BunooOpa3oBanue kak pe3ylnbTart
MUKPO3BOJIIOLUU

18 CBs13b MUKPOIBOJIIOIUH U SITUAEMHUOJIOT U

19 MakpoasBostorust. [Taneontonoruueckue

MCTOAbI U3YUCHUSA 5BOJIFOIUN




buoreorpaduueckue MeTOIbI U3ydEHUS

20
IBOJTFOITH
21 OMOpPHOJIOTUYECKHUE U CPABHUTEIHHO-
MOP(OJIOTrHISCKHE METOIbI H3YICHHUS IBOITIOITUN
29 MoJtekyIIipHO-TeHETHIECKHEe, OMOXUMHUYSCKUE U
MaTEeMaTHYEeCKHE METO bl H3YICHHSI SBOJIOIIUN
23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH
24 AnantuBHas paauanus. HepaBHOMEpHOCTD
TEMITOB DBOJIIOIIUU
o5 HayuHble TUTIOTE3BI IPOUCXOKICHUS )KU3HH Ha
3emie
26 JloHaydHBIC MTPEICTABICHUS O 3aPOKICHUH
KU3HH
27 OcCHOBHBIE ATarbl HEOPraHWUYECKON IBOJTIOIIUN
28 ['unoTessl 3apoKaeHUS KUZHHA
Hctopus 3eminn 1 METObI €€ N3Y4EHUS.
29 JlabopaTtopHnas pabora «/3ydeHue u onrcaHue 0.5
HCKOIAEMBIX OCTATKOB APEBHUX OPTaHU3MOB
30 HavanpHbie sTansl opraHM4ecKoi 3BOTIOLUN
31 DBOJIIOIHS DYKApHUOT
OcCHOBHBIE ATaIbI BOJIOIUU PACTUTEIHHOTO
39 mupa. [Ipaktuyeckas padora «M3ydyenue 05
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJICTIOB»
33 OCHOBHBIE ATaIbI BOJIOIUH JKHBOTHOTO MUPa
34 DBoroIus )KUBOTHBIX. [IpakTnyeckas pabora 0.5

«/3ydeHne ocobeHHOCTEH CTPOCHHS




IIO3BOHOYHBIX )XMBOTHBIX))

35 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U Neproam
36 MaccoBble BEIMHPAHUS — IKOJIOTUIECKUE
KPHU3HCHI TPOIIIIOTO
37 CoBpeMeHHbIN 3KOJOTHYECKUIM KPU3UC, ET0
0COOEHHOCTH
38 CoBpeMeHHas cHcTeMa OPraHnIECKOTO
MIPOIILIOTO
39 OCHOBHBIC CUCTEMATUYCCKUE TPYIITIBI
OpPraHU3MOB
40 AHTpOIOJIOTHSI — HayKa O YeJoBeKe
41 PasButHe npeacraBiaeHui 0 MPOUCXOKACHUN
JeroBeKa
MecTo yenoBeka B CUCTEME OPraHUYECKOr0
42 mupa. JlaboparopHas pabota «M3yuenue 05
0COOEHHOCTEH CTPOCHHUSI CKEJIETa YeI0BeKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»
43 JIBIOKYIIIME CUITBI aHTPOIIOTEHE3a
44 CooTHolieHre OHOJIOrMUYECKUX U COIIMAIbHBIX
(akTOpOB B aHTPOIIOTeHE3E
45 OCHOBHBIE CTaJMH AaHTPOTIOTEHE3a
46 [TaneoreHeTrka u rnajaeoreHOMUKa
47 DBOJIOIHUS COBPEMEHHOTO YelloBeKa
Yenoseueckue pacsl. [IpakTrueckas pabota
48 «M3ydeHne 3KOJOrMYeCKUX afanTanui 0.5

YCIO0BCKa»




49 MexaucuuIMHapHble METOAbI aHTPOIIOJIOTUN 1

50 3apokIeHNe W PA3BUTHE YKOJIOTUN
Mertonp! skonoruu. JlaboparopHast padota

o1 «M3ydeHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIIE0BaHUN

52 3HaYeHHE PKOJIOTHUYECKUX 3HAHUM IS YeIOBEKa

53 OKkoorndeckue GaKTopsl 1
Abuotnueckue paktopsl. CBET Kak

54 sKoJoruueckuit pakrop. JlabopatopHas pabora 1 05
«BblsiBIEeHue npucnoco0ieHnii OpraHu3MoB K '
BIIUSIHUIO CBETa»
Abuotnueckue ¢akropsl. Temmneparypa Kak

55 sKoJoruueckuit pakrop. JlabopaTtopuast pabota 1 05
«BbIsiBNEeHuE NpucrnocoOieHnit OpraHu3MoB K '
BIIUSIHUIO TEMIIEPATyPbI»
AbGunoTtndeckue (hakTopsl. BiaxxHOCTH Kak

56 aKoJornueckuit pakrop. JlabopaTopHas pabora 1 05
«AHaToMH4ecKre 0COOEHHOCTU PAcTEHUH U3 '
Pa3HbIX MECT OOUTAHUS)

57 Cpenpl 0OuTaHUS OPTraHU3MOB 1

58 buonorunueckue puTMbl 1

59 JKuzneHnnsie GopMBbI OpraHU3MOB 1

60 buotnueckue dakTops 1

61 3HaueHne OMOTUYECKAX B3aMMOIEHCTBUIN ISt 1
CYIIIECTBOBaHMS OPraHU3MOB B Cpe/ie OOUTaHUS

62 DKOJOTHYECKHE XapaKTEPUCTUKH TOMYISAIUN

63 OcHOBHBIE TIOKA3aTENN MOMYJISIIHNN:




YHUCJIEHHOCTb, INIOTHOCTb, BO3PACTHAs U
I10JIOBAsi CTPYKTYpa

OcHOBHBIC TTOKA3aTSIN MOIyJIsAUun:

64 POXKIIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIAN

65 DKoJIOTUYECKask CTPYKTYpPa OIS IHH

66 JInHaMuKa TOMYISINAN U €€ peryIsius

67 KpuBbie pocTa YUCIIEHHOCTH TIOMYJISAIIHH.
KpuBbie BEDKUBAHUS
Dkojnoruyeckast HAa Buaa. JlaboparopHas

68 pabota «IIpucmocoOaeHus CeMsIH pacTeHHUN K 0.5
pacceneHuo

69 Bun kak cucrema momyssiuiz

70 3aKOHOMEPHOCTH MOBEJICHUS U MUT Al
KUBOTHBIX

71 Co00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocHUCTeMa KaK OTKpBITasi CUCTEMA

73 KpyroBopoT BeniecTs u MOTOK SHEPTHUU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEIH YKOCHCTEMBI

75 DKOJIOTHYECKHE TTUPAMHUIBI

76 N3menenust cooOIIeCTB — CYKIIECCUH

77 [TpupoHBIE 5KOCUCTEMBI. DKOCHCTEMBI 03€p U
peK. DKOCHUCTEMbI MOpPEN U OKEAHOB

78 [Tpupoanbie S5KOCHCTEMBI. DKOCUCTEMBI TYHIP,

JIECOB, CTENEH, IIYCThIHDb




79

AHTpOHOI‘CHHbIG OKOCHUCTEMBI

YpboakocucreMmsl. [Ipaktudeckas padora

80 0.5
«3yueHue u onucanue ypoo3KOCUCTEMBI»

81 3aKoHOMEpPHOCTH (POPMUPOBAHHS OCHOBHBIX
B3aMMO/ICVCTBHII OPraHU3MOB B 3KOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsA3HEHUM pa3HbIX

82 TUIIOB Ha CyOOPraHU3MEHHOM, OPTaHU3MEHHOM,
MOMYJISIIUOHHOM U SKOCUCTEMHOM YPOBHSIX

83 buocgepa — obuennanerapHas 060I049Ka
3emin

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOChepsI

86 KpyroBopoTsl BemiecTB 1 GMOre0XMMHUYECKHE
LUKJIBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CYyIIN

88 YcrotunBoCcTh 6UOCheps

89 DKOJIOTHYECKHE KPU3HUCHI U UX TPUYHHBI

90 Bo3saeiicTBue uenoBeka Ha 6nochepy

01 AHTpOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIN
Y )KUBOTHBIN MUP

92 OxpaHa npupoibt

03 OcHOBHBIE TPUHLHUITBI YCTONYUBOTO Pa3BUTHUS
Ye0BEYECTBA U IPUPO/IBI

94 ParmonansHO€ MpUPOIOTIOIb30BaHUE U

COXpaHeHHe OMOJIOTMYECKOTO Pa3HO0Opa3Hs




3emin

O6006mmenue o Teme «MUKPOIBOIIOIUS U €€

95 1
pe3yabTATHDY

9% Oo6o06mienne o Teme «MaKpOodIBOJIONHS U €€ 1
pe3yabTATHDY

97 O6o06menne o Teme «IIpoucxoxaenne u 1
Pa3BUTHC ) XU3HU HA 3emiie»

98 O6061mmenue o reme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06001enue mo Teme «KOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHUAX OPraHu3MOB»
O6006menue mo Teme «OpraHu3Mbl U cpefia

100 1
oOUTaHU

101 O0600m1enue 1Mo TeMe «DKOJIOrUA BUAOB U 1
TIOTTYJISIIHIDY

102 O606menue o Teme «brocdepa — rmodanbHas 1
HKOCHCTEMA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. A.A.Kamenckwuii. buonorus. O6mas 6uonorutos. 10-11 xi: yue6. ns obmeoOpazosat. yupexaenuii / A.A.Kamenckuii, E.A.KpukcyHos,
B.B.ITaceunuk. —6-¢ u3., crepeorutr. - M.: Ipoda, 2010— 367 c.: wi. (I'pud: PexomernmoBano MO P®D).

2. l'oToBUMCS K €TMHOMY TOCYZIapCTBEHHOMY 3k3aMeny: buomorus/ O6mas ouonorus. — M.: Ipoda, 2009.

3. A.A Kamencknii, H.A CoxonoBa, C.A. Turos. BcrynurtenbHbie 5K3aMeHbI: Ballla olleHKa 1o ouosoruu. — M.: 3narensckuii neHTp «BenTtana -
I'pad», 2006.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. buonorus 5 -11 knaccel: mporpamMmsl it 0011€00pa30BaTEIbHBIX YUPEXKIEHUN K KOMIUIEKTY Y4€OHUKOB, CO3JaHHBIX 10 pyKoBoJICTBOM B. B.
[Taceunuka/at. Coct. I'. M. IansasieBa. — M.: [Ipoda, 2009.

2. A.A.Kamenckuii. buonorus. O6mas 6uosnorutos. 10-11 xin: yue6. [{ns o6meodpazosar. yupexaenuit / A.A.Kamenckuii, E.A. KpukcyHos,
B.B.Ilaceunuk. —6-¢ u3., crepeotur. - M.: JIpoda, 2010— 367 c.: un. (I'pud: PekomengoBano MO PD).

3. T'oToBHMCS K €IMHOMY TOCYJIapCTBEHHOMY dK3aMeny: bruonorus/ Obmas 6uosorusi. — M.: [Ipoda, 2009.

4. A.A Kamenckuii, H.A CokonoBa, C.A. Turos. BcrynuTtenpHbie 35K3aMeHBI: Balia olieHKa 1o ouojoruu. — M.: U3narensckuii neHTp «BeHTaHa -
I'pad», 2006.

5. A.A. Kamenckuii u ap. 1000 BompocoB u oTBeTOB. brosorus: yueOHoe mocodue /s mocTynaromux B By3sl. — M.: KHKHBIH 10M
«YuuepcuteT», 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.Caiit «®ectuBans nexarornyeckux uacii «OTKphITHIA ypok». Festival.l september.ru.
2.CnyruukoBsiii kanan ECUC — sputnik.mto.ru.
3.EcTecTBeHHOHAY4HBIN 00pa3oBaTebHbIN mopTan WWW. eh.edu.ru.

4 Karanor o0pa3oBaTenbHbIX IHTEpHET — pecypcoB  WWW. edu.ru.






