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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamety "buonorus" (manee - OMOJIOTHS) Ha YPOBHE CpPEIHETO OOIIETO
oOpa3zoBanus pazpaboTtana Ha ocHOBe DenepanbHoro 3aKoHa oT 29.12.2012 Ne 273-d3 «O6 o6pa3oBanuu B
Poccuiickoii ®enepamumn», @T'OC COO, Konnenuuu npenoaaBanusi ydeOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOXKEHUH (enepabHoi paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnsiii mpeamet «buonorusy yriayonéanoro yposHs uzydenus (10—11 kmaccer) SBisieTcst OTHUM U3
KOMITOHEHTOB TIpenMeTHON oOiacTu «EctecTBeHHO-HayuHble mpeameThl». CoriacHo mojoxkenusm OI'OC
COO mnpodunbHble y4yeOHBIE MPEIMETHI, M3y4aeMble Ha YIIIyOJEHHOM YpPOBHE, SIBIISIOTCS CIOCOOOM
muddepeHnraniy  o0ydeHHsT Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUsT W TPU3BAHBI 00ECIICYUTH
MIPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIIUM, CPEAHUM OOIIUM, CPEAHUM MPO(HECCHOHATBHBIM U BBICILIUM
oOpa3oBaHueM. B To ke BpeMsi KaKIbld M3 3TUX y4eOHBIX MPEAMETOB JIOJDKEH OBITb OPUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHre 00pa30BaTEeNbHBIX, BOCHHUTATENFHBIX M Pa3BUBAIONIMX 33734, CBSA3aHHBIX C
npodopHeHTaIel 00yJaroIuXcs ¥ CTUMYJIMPOBAHNEM HHTEpeca K KOHKPETHOM 001aCTH HayYHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEH, METUITUHON, IKOJIOTHEH, ICUXO0JIOTUEH, CITIOPTOM UM BOCHHBIM JIEJIOM.

[IporpamMma no yue6HOMY nipeamety "buosnorus" na€r npencraBieHue 0 LEIH U 3a/1a4axX U3ydeHUs
yueOHOro mpenMera «buosorus» Ha yriayOJIEHHOM ypOBHE, OMpeeNseT o0s3arenbHOe (MHBAPHUAHTHOE)
MIPEIMETHOE COJEP)KAaHUE, €ro CTPYKTYPUPOBAHUE IO pasfesiaM M TeMaM, paclpeielieHue Mo Kiaccam,
PEKOMEHIyeT TMOCIeI0BaTeIbHOCTh HM3yUeHUs Y4eOHOro Marepuana C Y4ETOM MEXMIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBsI3€H, JIOTMKHM y4eOHOro Ipolecca, BO3pacTHBIX OCOOEHHOCTeH oOyuwaromuxcs. B
nporpaMMe 1Mo OMOJOTMH peaIn30BaH NPUHIMIT MPEEMCTBEHHOCTH C HM3YYeHHEM OHMOJIOTMM Ha YpOBHE
OCHOBHOTO 00mIero oOpa3zoBaHMs, Onarojaps 4emy MPOCMATPUBACTCS HANPABICHHOCTh Ha MOCIEIYIOIIee
pa3BUTHE OHMOJOTMYECKMX 3HAHWW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOT'O
MHUPOBO33PEHUS, IKOJIOTHUECKOT0 MBIIUIEHUS, IPEJICTABICHUI O 3J0pOBOM 00pa3e jKU3HHU, Ha BOCIIUTaHUE
OepeKHOTO OTHOIICHUS K OKPYXKAIIIeH MPUPOAHON cpene. B mporpamme mo OHOJOTHU TaKKe TOKAa3aHBI
BO3MOXKHOCTH y4ueOHoro npeamera «buomnorus» B peanuzauuu TpedoBanuii ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METampeIMETHbIM M MPEeIMETHBIM pe3ylbTaTaMm OOydeHHs U B (HOPMUPOBAHMU OCHOBHBIX
BUJIOB y4eOHO-II03HABATEIBHOM JESITEIbHOCTH 00YUAIOIINXCS IO OCBOSHHIO COJIEPKaHHUS OMOIOTHYECKOTO
o0pa3oBaHMs HA YPOBHE CpEIHEro 001Iero o0pa3oBaHusl.

VYueOuslii mpenmMet «brosorus» Ha ypoBHE cpeiHEro o0iero oopa3oBaHus 3aBepIIaeT OMOI0rHuecKoe
o0Opa3oBaHHe B IIKOJE W OPUEHTHPOBAH HA PACIIMPEHUE U YIIyOJieHHe 3HAHUM OO0y4aromuxcs O >KUBOM
IPUPOJIC, OCHOBAX MOJIEKYJIAPHON M KJICTOYHOM OMOIOrUU, SMOPUOIOTHH U OMOJIOTHH Pa3BUTHSA, TE€HETHUKH,
CeJIEKIIMU, OMOTEXHOJIOTUH, IBOJIOLUOHHOTO YUEHUS U SKOJIOTHH.

N3yuenue yuebHOro nmpenmera «bronorus» Ha yriry0JieHHOM ypOBHE OPUEHTUPOBAHO Ha MOATOTOBKY
o0yyYaromuxcs K IMOCIEAYIOIIEMY MOIYYeHHIO OMOJOrMYECKOro oOpa3oBaHMsS B BY3aX M OpPTraHM3ALUSAX
cpeanero npodeccuoHanbHOro oopazoBanusi. OCHOBY €ro COJIEPKAHUS COCTABIISET CUCTEMA OHOJIOTUYECKUX

3HAaHUW, TOJMYYEHHBIX NPU H3YYEHUH OOYYAIOIIMMHUCA COOTBETCTBYIOIIMX CHCTEMATUYECKUX pa3esioB



OMOJIOTUM Ha YPOBHE OCHOBHOTO 00111eT0 00pazoBanusi, B 10—11 kaccax 3TH 3HaHMSI MOJTY4YalOT Pa3BUTHE.
Tak, pacmpeHsl W yriayOJeHbl OHMOJIOTHMYECKHE 3HAHUS O PACTEHHSX, XUBOTHBIX, TpuOax, OaKTepusx,
OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU, JOMOJHUTENBHO BKIIOYEHBI OHOJOTHYECKHUE
CBEJIEHUS MPUKIAJHOTO U IMOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJB30BATH KaK OPUEHTHUPHI LIS
nocjenymoomero BblOOpa npodeccun. Bo3MmoxkHa Takke MHTerpauus OHONOTMYECKMX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSIMM, IIOTY4EHHBIMU 00Y4aOIUMKCA IPU U3yYeHUN QU3UKU, XUMHH, reorpaduu
Y MaTEMaTHKH.

Crpykrypa mporpaMMmsbl o ydyeOHOMy mnpeamery "buosorusa" oTpakaeT CUCTEMHO-YpPOBHEBBIA M
HBOJIFOL[MOHHBIHN MOAXO0/bI K N3yueHHI0 Orosorun. CorjlacHO UM, U3y4aroTcsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE ISl )KUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3allii, BOJIIOLIUU OPraHMYECKOro MUpa Ha 3emMiie,
COXpaHEHHUs1 OMOJIOrMYECcKOro pasHooOpasus mianeTsl. Tak, B 10 ki1acce nu3y4aroTcst OCHOBBI MOJIEKYJIIPHON
U KIETOYHOH Owonoruu, >MOpHONOTUH W OWOJOTHHM Pa3BUTHS, TCHETUKU U CEJCKIMH, OMOTEXHOJOTHH M
CHUHTETHUYECKOW OWOJIOTHM, aKTyaJIM3UPYIOTCS 3HaHUS OOydaromMxcs 1Mo OOTaHUKE, 300JI0THM, aHATOMUH,
¢uznonorun denoseka. B 11 kmacce u3yyaroTcs 3BOJIOLMOHHOE YUY€HHE, OCHOBBI AKOJIOTHMM M y4Y€HHE O
ounocdepe.

VYuebublii npeamer «buonorus» mpu3BaH 00eCHEUUTh OCBOCHHE OOYYAIONIUMHCS OWOIOTHYECKUX
TEOPH U 3aKOHOB, UJIEH, IPUHIUIIOB U MIPABUJI, JEKAIIUX B OCHOBE COBPEMEHHOH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHpa, 3HAaHUH O CTPOEHHM, MHOTOOOpa3Wu U OCOOEHHOCTSAX KIETKH, OpraHu3Ma, HOIYJISALHH,
OMOIIEHO3a, YKOCHCTEMBI, O BBLIAIONINXCS HAYYHBIX JIOCTHIKCHHUSIX, COBPEMEHHBIX HCCIIEJOBAHUSIX B
OMOJIOTHY, TPUKIAJHBIX AaCHEeKTaxX OWOJOTHMYECKHX 3HaHWW. s pa3BUTHS W TOJJEp)KaHHS HWHTEpeca
o0yyaromuxcs K OMOJIOTUU Hapsly CO 3HAYUTENbHBIM 00BEMOM TEOPETHUECKOTO MaTepHaia B COJIEpKaHUN
IIPOTrpaMMBbI 110 OMOJIOTMH NPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEN CTaHOBIIEHHS U Pa3BUTHUS TOM UM HHOU
obmacTi OHOJOTHM, BKJIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEHICHHE Ba)KHEHIINX
OMOJIOrMYECKUX U SKOJIOTMUECKHUX MpobIIem.

Llenp wu3yuyenus yuyeOHoro mnpeamera «buonorus» Ha yriyOn€HHOM YpPOBHE — OBJaJeHHUE
00yYaroImuMUCs 3HaHUSIMH O CTPYKTYpPHO-(YHKIIMOHAIBHOIN OpraHU3aliiy )KUBBIX CUCTEM Pa3HOTO paHTa u
npuoOpeTeHne yMEHUI HMCIOIb30BaTh STH 3HAHUS B (OPMHPOBAHUH WHTEpeca K ONpeAenEHHON o0macTu
npoeccCuoHaNbHOM AESITeNbHOCTH, CBSI3aHHOM ¢ OMoJIorHMeHd, WM K BBIOOPY Y4eOHOro 3aBefeHMs IJif
MIPOI0JKEHUsI OMOJIOTHYECKOr0 00pa3oBaHusl.

JlocTiwkeHne 1enu u3ydeHus yuyeOHoro mpeamera «buomorus» Ha yriyOnéHHOM ypOBHE
o0ecreynBaeTcs peleHUueM CIeyOIMX 3a1ay:

OCBOCHHE 00YUYaIOIIUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUH: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPHUSIX,
KOHIICTIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBWIaX, COCTABIAIOLIMX COBPEMEHHYIO
€CTECTBEHHO-HAyUYHYIO0 KAPTUHY MUPA; O CTPOSHUH, MHOTOOOpa3uu U 0COOEHHOCTSIX OMOJIOTHYECKUX CUCTEM
(kneTka, opraHusM, MOMyJISALUs, BUA, OMOreoleHo03, Ouocdepa); 0 BbIIAIOLUINXCA OTKPBITHSIX U COBPEMEHHBIX

HCCIICIOBAHUSAX B OMOJIOTHH,



O3HAaKOMJIEHHE OOy4YarolMUXCsi C METOJaMU T[IO3HAaHUS >KUBOW MPHUPOJABI: HCCIEI0BATEIbCKUMHU
MeToAaMH OHOJOTHYECKUX HAayK (MOJEKYJISPHOW W KJIETOYHOH OMONOTHH, 3MOPHOJIOTHH W OHOJIOTHH
pa3BUTHSI, TCHETUKU U CEIIEKIIUN, OMOTEXHOJIOTUN U CHHTETUYECKON OMOJIOTHH, TAJICOHTOJIOTHH, SKOJIOTHH);
METOJaMH CaMOCTOSITEILHOTO TMPOBEJACHUS OMOJOTUYECKUX HCCIEIOBAaHUN B J1a0OpaTopuud M B MPHUPOJIE
(HabiroieHre, U3MEPEHHE, IKCTIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJIeHHE 00YYaIOIIUMUCS YMEHUSIMH: CAaMOCTOSTEIbHO HAXOAUTh, aHAJTM3UPOBATh U UCTIOJIb30BaTh
OMONOTHYECKYI0 HMH(POpPMAIMIO; IIOJH30BAThCSI  OMONOTHYECKONH TEPMHUHOJIOTHEH W CHMBOJIMKOW;
YCTaHABIIMBATh CBSI3b MEXKIY Pa3BUTHEM OWOJIOTMH M COIMAILHO-YKOHOMHUYECKUMHU M IKOJIOTHYECKUMU
po0biieMaMu 4eJI0BeUeCTBa; OLIEHUBATh MOCIEACTBHS CBOEH JIEATEIbHOCTH 110 OTHOILIECHHUIO K OKPY KaIolIei
MIPUPOJIHOM cpesie, COOCTBEHHOMY 37I0POBBIO M 3JI0POBBIO OKPY’KAIOIIUX JIIO/IeH; 000CHOBBIBATH U COOIONATH
Mepbl TPOPWIAKTHKY WHQPEKIIMOHHBIX 3a00JIeBaHMI, TpaBUja IMOBEIACHUS B MPUPOAEC M OOCCIICUCHUS
0e30MmacHOCTH COOCTBEHHOM KU3HECITCILHOCTH B YPE3BBIYANHBIX CUTYAIUSX TPUPOTHOTO U TEXHOTEHHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00JIaCTH OUOJIOTHH;

pa3BuUTHE Yy 00YyYaIOIINXCSI MHTEUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Mpoliecce 3HaKOMCTBA C
BBITAFOIIMMUCS OTKPBITHSIMHA U COBPEMEHHBIMU MCCIICIOBAHUSIME B OMOJIOTHH, PEIIAEMBIMH €0 MPOOIeMaMH,
METOJIOJIOTHEH OMOJIOTHUECKOTO MCCIIEAOBAHNS, TIPOBEACHHS SKCIIEPIMEHTAILHBIX UCCIICOBAHUHN, PEIIICHUS
OMOJIOTMUYECKUX 3a/a4, MOJEIMPOBAHUS OMOJOTHYECKHX O0BEKTOB U MPOLIECCOB;

BOCIIHTAaHUE y 00YYarOIIHUXCs [IEHHOCTHOT'O OTHOIICHHUS K KUBOU MPHUPOJIE B LIEJOM U K OTIEIbHBIM €€
00BEKTaM U SIBIICHUSIM; (POPMUPOBAHUE IKOJIOTMYECKOM, T€HETUYECKOW TPaMOTHOCTH, OOIICH KYyJIbTYpbI
MOBEJICHUS B IPUPO/IC; MHTETPALIUN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  OOYYaroIIMMHCS  KOMIIETEHTHOCTH B PAIlMOHAIBHOM  MPUPOIONOIH30BAHUH
(cobmroienne mpaBwil TOBEACHHUS B TPUPOJE, OXpPaHbl BUIOB, IKOCHCTEM, OUOCHEpBI), COXpaHEHUU
COOCTBEHHOTO 3/I0OPOBbS U 3/I0POBBS OKPYKAIOIIUX JIFOJIeH (COOMoIeHrst Mep MPOUIAaKTUKY 3a00JIeBaHUH,
oOecrieueHre O€30MaCHOCTH KU3HEACITEIIBHOCTH B YPE3BBIYANHBIX CUTYAIMSIX IPUPOTHOTO M TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIIOIb30BaHMsI OMOIOTUYECKUX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/1aHHE YCJOBHUU il OCO3HAHHOTO BbIOOpa OOy4YarOUIUMUCS HWHIUBUAYATbHOW 00pa3oBaTelbHON
TPaeKTOPHUH, CIIOCOOCTBYIOIIEH MOCIeAyIOIEMY IPO(EeCCHOHATbHOMY CAMOOIIPEAEIEHUI0, B COOTBETCTBUHU C
WHIUBUTyIbHBIMA UHTEPECAMU U TTOTPEOHOCTSIMU PETHOHA.

OO0111ee 4ncI0 4acoB, OTBECHHBIX HA U3YUYCHHE OMOJIOTHH Ha YTITyOJIEHHOM YPOBHE CPETHETO 00IIero
oOpazoBanusi, coctaBiseT 204 yaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 vaca (3
gaca B HEJICITIO).

OT60p opraHU3aIMOHHBIX (OPM, METOJIOB U CPEICTB O0yUCHUS OMOJIOTHH OCYIIECTBIISIETCS C YUETOM
CHelM(UKNA €ro COoAepX aHWs W HaMpaBICHHOCTH HA TPOJOJDKEHHE OMOJIOTHYECKOro O0pa3oBaHUS B
OpraHM3alMSIX CPETHETO MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM yCIOBUEM MTPU O0YYECHUH OUOJIOTHH Ha YIITyOJIEHHOM YPOBHE SIBJISIETCS] TPOBEICHHE

71ab0paTOPHBIX U MpaKTUYECKUX padboT. Takke yyacTre 00ydaromuxcs B BBIIOJIHEHNN POEKTHBIX U y4eOHO-



HUCCICI0BATCIIbCKHUX pa60T, TEMATUKAa KOTOPBIX OMNPCACIICTCA YUHUTCIEM Ha OCHOBE HMCEIOHIUXCA

MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHUI.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Copnep:xaHue MpoOrpaMMBl, BBIACIEHHOE KYPCUE0M, HE BXOIUT B IPOBEPKY I'OCYNapCTBEHHON UTOIOBOI
arrectranuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHass Ouonorus — KOMIUIEKCHass Hayka. Kparkas wuctopus pa3BuTHs OHOJIOTHH.
bronornueckne Hayku M n3ydaemble UMHU IpoOsembl. PyHIaMeHTalbHbIE, MPUKIAJHbIE M MOUCKOBBIE
Hay4yHbIE UCCIIEOBaHMsI B OMOJIOTUH.

3nayeHue Owonornu B (HOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MUpA.
IIpodeccun, cBsa3anHble ¢ Ouosorueil. 3HaueHHe OMOJIOTMM B NPAKTUYECKOH AEATENbHOCTH YeJIOBEeKa:
MEIULMHE, CEIbCKOM X031CTBE, IPOMBIIUIEHHOCTH, OXpaHe PUPOIBI.

JdeMoHcTpanun

[Toptpetsr: Apucrorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseid, I'. Mennens,
B. U. Bepunanckuii, 1. II. IlaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodeen-PecoBckuii, J[x.
Yorcon, ®. Kpuk, /. K. benses.

TaGmuer u cxembl: «CBsi3b OMOJIOTHH C IPYTUMHU HayKamm», «CuctemMa OMOIOTHIECKUX HAYKY.

Tema 2. JKuBble cucTeMbl H MX H3YUYECHHUE

JKuBble cucTembl Kak IpeaMeT u3ydeHus 6uonoruu. CBOMCTBA KHUBBIX CUCTEM: €IMHCTBO XUMHUUECKOTO
COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb M YNOPSIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb,
CaMOOpraHu3alys, CaMOBOCIIPOU3BEACHHUE, PA3APAKUMOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHH OpraHu3aluy UBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHbIM, TKAHEBBIA, OPraHU3MEHHBIMN,
MOy JIAUOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMoreonieHoTHYECKHiT), Onochepusiil. IIponeccel, npoucxozsiue
B JKUBBIX cucteMax. OCHOBHbIE INMpHU3HAKM XKHUBOTO. JKM3HBb Kak ¢opma cyliecTBoBaHMs Mmarepuu. Haykw,
M3yYarollye KUBbIE CUCTEMBI HAa Pa3HBIX YPOBHIX OpPraHU3alUu.

N3yuenue xuBbIX cucteM. Metozsl 6uonoruueckoit Hayku. Habmonenue, nsmepenue, SKCrepuMeHT,
cucremarusauvs, meraaHanus. [IoHATHE O 3aBUCHMMOM W HE3aBUCUMOW IepeMeHHOH. I[lnmaHupoBaHue
skcnepumenTta. IloctaHoBka u mpoBepka rumnore3. Hyneas rumoresa. Ilonstue BBIOOPKHM U €€
JOCTOBEpHOCTh. Pa3bpoc B Ouosnorndyeckux AaHHbIX. OIEHKa JAOCTOBEPHOCTU IOJIyYEHHBIX PE3yJIbTaTOB.
[IpyunHbI HCKa)KeHUS pe3yJIbTaTOB HKCIIEpUMeEHTa. [JoHsATHE CTaTUCTYECKOrO TecTa.

JdeMoHcTpanun

TaGnuue! u cxembl: « OCHOBHBIE IPU3HAKHU JKU3HNY, «bronorndyeckue cucrems», « CBOWCTBA KUBOU
MaTepUn», « Y pOBHU OPTaHU3ALUN KUBOW MPUPOIbI», «CTPOEHHE KUBOTHOM KIETKW», « TKaHU )KMBOTHBIX,
«CucTeMbl OPraHOB YEJI0BEUECKOro opranusmay, «buoreonenos», «buocdepa», «MeToapl H3ydeHUs KUBOM

MIPUPOJIBI».



O6opynoBanue: J1aboparopHoe 0OOpyIOBaHWE Ui TPOBEACHUS HAOMIOJCHUN, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «l/cnonb3oBaHuE pa3IUUYHBIX METOJIOB MPU U3YUYEHUU )KUBBIX CHUCTEM.

Tema 3. buoJsiorust KieTKu

Kierka — cTpykTypHO-(DyHKIIMOHANIbHAS €aUHUIIA XUBOTO. MCTOpUS OTKpbITUs KieTku. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. IIBamn, M. Ilneitnen, P. BupxoB). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOU KJIIETOYHOU TEOPHH.

MeToapl MOJIEKYJISIPHOW W KJIETOYHOH OMOJIOTHMU: MHKPOCKOMHS, Xpomarorpadus, snexrpodopes,
METOJI MEUEHBIX aToOMOB, AU(QepeHInanbHOe HEHTPUPYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yueHue
Quxcuposannvix Kiemok. DJAEKTpOHHas MHKpockonus. Kowugokanvnas mukpockonus. Bumanvhoe
(npusicusHenHoe) uzyueHue Kiemox.

JdeMoHcTpanun

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

Tabmuubl 1 cxembl: «CBETOBOM MHMKPOCKOID, «DJIEKTPOHHBIH MHKpOCcKom», «McTopus pa3BuTHA
METOJI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKPOTIPETIApaThl PaCTUTENILHBIX, )KUBOTHBIX U OaKTEepHUATBHBIX
KJIETOK.

IIpakTuyeckas padora «l3ydyeHne MeTo0B KJIeTOUHOM Ononoruu (xpomaTtorpadusi, anekTpodopes,
muddepennuanbHoe neHTpudyrupoanue, [LIP)».

Tema 4. Xumuyeckasi opraHu3anus KJIeTKH

XHMMHMUYECKUN COCTaB KIETKH. Makpo-, MUKpPO- M YJIbTPAMHUKPOdJIEMEHTh. Boma u €€ poib Kak
pacTBOPUTEIISA, PEAreHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYJIALUA. MUHepanbHbIe BEIIECTBA
KJIETKH, X OMOJIOTHYeCcKast poJib. Pob KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJeTKU. buonormueckue nonumepsl. benku. AMHUHOKHCIOTHBIN COCTaB
6enkoB. CTpyKkTypbl OenkoBoi Monekynbl. llepBuuHas cTpykTypa Oenka, menTHIHAs CBs3b. BTopuuHas,
TpeTU4Hasi, 4YeTBepTUYHAss CTPyKTyphl. JleHatypamus. CoiictBa OenkoB. Kiaccudukanus OenakoB.
Bbuonornueckue Gpynkunu 0enkoB. [lpuonul.

VYrieBoibl. MoHOCaXapuIbl, TUCAXaPUIbI, OJTUTOCaXapuIbl U Mmoarcaxapuasl. OO TIaH CTPOCHHMS
U QU3UKO-XMMUYECKHE CBOMCTBA YTIeBOAOB. bruonornyeckue hyHKIMU yTII€BOIOB.

Jlumuner. Tuapodunsro-ruapodoOHBIe cBoiicTBa. Kimaccudukamust nunuaos. Tpuriaumepumsl,
dbochomunuapl, BOCKH, cTepouabl. buonorndeckue ¢yHKuuu aunuaoB. OOIIME CBOWCTBA OMOJOTHYECKUX
MeMOpaH — TeKy4ecThb, CIOCOOHOCTh K CaM0O3aMbIKaHUIO, MOTYTPOHUIIAEMOCTb.

Hyxneunosbsie kucnotel. IHK u PHK. Crpoenne nHyknenmHoBbix kuciotT. Hykneormasl. IIpuHiun
kommiementapaoctu. I[Ipasuno Yapradda. Crpykrypa JIHK — nBoiinas crupanb. MecTOHaXOXIeHHE H

ounonornueckne Gynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.



Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moisiekyse AT®. buomornueckue (yHKImn
AT®. BoccTaHOBIICHHBIE TIEPEHOCYUKH, UX (DYHKIIMU B KIeTKe. /[[pyeue Hykneozuompugpochamor (HTD).
CexBenupoBanue JIHK. Memoouw: cenomuxu, mpanckpunmomuxu, npomeomMuKu.

CrpykrypHast Owuonorusi: OuOXMMHYECKME U OWodH3MUeCKHe WCCIEIOBaHUS COCTaBa W
MIPOCTPAHCTBEHHOUN CTPYKTYpbl OuoMonekyi. Moodenuposanue cmpykmypol u QyuKyutl OUOMONEKYI U UX
Komniexkcos. Komnvromephuiti OU3aiin U OpeaHuyeckuli Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANIO208.

JdeMoHcTpanun

[optpertsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, ®©. Caurep, C. [Ipy3unep.

Huarpammsbl: «PacnpeneneHne XMMHUYECKUX SJEMEHTOB B HEXKHMBOW Tmpuponae», «Pacmpenenenue
XUMHUYECKUX JIEMEHTOB B KUBOU MPUPOIEL».

Tabmuuer u cxemsl: «l[lepuonnueckas Tabiuia XUMUYECKHX IJIEMEHTOBY», «CTpOEHHE MOJIEKYIbI
BOIbDY, «BemecTtBa B cocTaBe opraHu3moB», «CTpoeHue MOJEeKynbl Oenka», «CTPYKTyphl OEIKOBOM
MOJIEKYJIb), «CTpOeHHE MOJEKYJ YIIIeBOA0BY, « CTpOeHHE MOJIEKYI JTUMHI0BY, « HyKIIenHOBBIE KUCTOTHD,
«Ctpoenue mosnekysibl ATDy.

ObopynoBanue: XUMUYECKas TIOCYa U 000PYJOBaHUE.

JlabopaTopnasi padora «OOHapykeHHE OEJTKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIUI.

JlabopaTopnas padora «VccienoBaHne HyKJIEHHOBBIX KUCIOT, BBIIETICHHBIX U3 KIIETOK Pa3TUYHbBIX
OpPTraHHU3MOBY.

Tema 5. CTpoenne n pyHKIHMH KJIETKH

Tunsl K1€TOK: SyKapuoTHUecKas U mpokapuorndeckasi. CTpyKTypHO-(pyHKIIMOHAJIbHbIE 00pa30BaHus
KIIETKU.

CrtpoeHnue npokaproTuieckor kineTku. Kierounas creHka 6aktepuit 1 apxeir. OCOOEHHOCTH CTPOCHHUS
reTepoTpodHOil 1 aBTOTPOPHOH MPOKAPUOTUIECKUX KIETOK. MeCTO M pOJIb MPOKAPHOT B OMOIIEHO3AX.

Crpoenne u (GyHKIMOHHPOBAHHE OJYKapHOTHYECKOW KieTku. [lmasmatmyeckas MemOpaHa
(mmazmanemma). CTpyKTypa IUIa3MaTHUYecKO MeMOpaHbl. TpaHCHOPT BENIECTB uepe3 IIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHbIA (muddy3us, obneruénHas auddys3us), aKTUBHBIM (MEPBUYHBIA W BTOPHUHBIH
aKTUBHBIN TpaHcnopt). [Tomynponumaemocts MeMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHIOLUTO3:
NUHOLNTO3, (paroumro3. Ox3omuto3. Kierounas crenka. CTpykTypa M (GYHKIUM KIETOYHOW CTEHKH
pacteHuii, rpru0oB.

[uromnazma.  Ilutozomb.  Ilutockener.  JIBmxkenue  nuromuiasmbl.  OpraHouabl  KJIETKH.
OnHomeMOpaHHbBIE OPraHOUIBI KIETKHU: dHAomIa3MaTruaeckas cethb (JI1C), anmapat I'onbaku, TM30COMBI, UX
CTpoeHHe U (QyHKIMU. B3auMocBs3b 0JHOMEMOpaHHBIX OpraHOMJOB KieTKU. CTpoeHHe IpaHyJIspHOro
petukynyma. Mexanusm nanpasienus 6Oenxog ¢ DIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. [magkuii (arpaHyJsipHBIN) SHOOMIA3MaTU4YecKuil peTukynyMm. CekpeTopHas (QyHKIMS ammapara
lonpmxu. Moouguxayus 6enxkos 6 annapame Ionvoocu. Copmupoexka benxoe 6 annapame 1 01v0xcu.

Tpancnopt BemecTB B KileTKe. Bakyosn pacTuTenbHbIX Ki1eToK. Knetounsrii cok. Typrop.



[ToryaBTOHOMHBIE OPraHOUABI KJIETKH: MUTOXOHAPUH, MIACTUABL. [Ipoucxoscoenue Mumoxonopuii u
naacmud. Cumdbuocenes (K.C. Mepexckoscxuui, JI. Mapeynuc). CtpoeHne M (QPyHKIIUH MUTOXOHAPUNA W
ractu . [lepBuyuHbIe, BTOPUYHBIC U CIIOKHBIC TUIACTHBI (POTOCUHTE3UPYIOIMINX SYKAPHOT. XIOPOILIACTHI,
XPOMOILIACTBI, JJEUKOIIIACTHI BBICIIMX PACTCHUI.

HememOpannbie opranouab! kinetku CtpoeHrne M (QyHKIMH HEMEMOpPAHHBIX OPraHOWAOB KJIETKH.
Pubocomsbl.  IIpomesxcymounvie  ¢hunamenmol. MuUKpodUIaMeHThl. AKmuHosvie MUKPODUIAMEHMDbL.
Mplie4HbIE KIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluleuHbIX Kiemok. MukpoTpyoouku. KineTounslii eHTp.
Ctpoenne W JABWKEHHE JKTYTHKOB W pecHUYEK. Mukporpybouku nuroriazMel. LlenTpuons. benku,
accoyuupos8antvle ¢ MUKpouIamMeHmamu u Mukpompyoouxkamu. MomopHuie benxu.

Anpo. OGonouka sgpa, XpOMaTHH, KapuoOTUIa3Ma, SIIPBIINIKH, UX CTpoeHWe W (PYyHKIUU. SnepHbId
OenxoBbIii MaTpuKc. [IpocTpaHCTBEHHOE paCIONOKEHHE XPOMOCOM B MHTEP(A3ZHOM sape. DyxpomamuH u
ecemepoxpomamun. benku XpomaTUHa — TUCTOHBI. JJunamuxa s0epHou 00010YKu 8 mumo3se. AHoepHuvlil
MpPancnopm.

Knerounsie BxmroueHus. CpaBHUTENbHAas XapaKTEpUCTHKA KIETOK DJYKApUOT (pacTUTEIbHOH,
KUBOTHOM, TPUOHOI).

JdeMoHcTpanun

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

Tabmumpsl u cxembl: «CTpoeHHME DJYKapHOTHYECKOW KiIeTKn», «CTpoeHue >MKUBOTHOM KIETKW»,
«CTpoeHHe pacTUTENIbHOU KIETKW», «CTpoeHrne MUTOXOHApuUm», «Aapo», «CTpoeHHE MPOKAPHOTUYECKON
KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPONpPENapaThl pPACTUTENbHBIX, KHUBOTHBIX KIETOK,
MUKpOTIpenapaThl 0aKTepHaTbHBIX KIETOK.

JladopaTopHasi padota «/3ydeHne cTpoCHHS KJIETOK Pa3IMUYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «l3ydyeHue cBOMCTB KJIETOUHOM MEMOpPAHBI».

JlabopaTropHas padora «/ccnenoBanue miazMonn3a 1 Iemia3MoJIn3a B pAaCTUTEIbHBIX KIETKAX.

IIpakTuyeckas padora «l3ydyeHne ABMKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M IpeBpallleHHe JHEPTUH B KJIeTKe

AccuMmIIIMS U AMCCUMUIISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa BEleCcTB: aBTOTPOHBIH
U reTepoTpodHbI. YyacTHe KHUCIOpoJa B OOMEHHBIX Ipoleccax. JHepreTnyeckoe oOecreueHue KIETKU:
npeBpamieane AT® B oOMeHHBIX mporeccax. DEepMEHTATUBHBIM XapakTep peakliuil KIETOYHOTO
Merabomm3ma. depMeHTH, MX CTpOEHHE, CBOMCTBa W MexaHusM JeictBus. Kodepmentsl. Otrnuuus
(GbepMEHTOB OT HEOPraHMYECKHX KaTaJln3aToOpoB. benku-akTuBaTopbl M OENKU-UHTMOUTOPHL. 3aBHUCHUMOCTD
CKOpPOCTH (DEpMEHTATUBHBIX PEAKIIUI OT Pa3IUIHBIX (PAKTOPOB.

[lepBUYHBIII CUHTE3 OPraHMYECKUX BELIECTB B KileTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbLU
domocunmes y b6axmepuii. Ceemocodbuparowjue nuemMeHmovl U NUSMeHmMyvl peakyuonHo2o yeumpa. Ponb

XJIOpOIUIacToB B npotecce porocunTe3a. CeroBast u TeMHOBast pa3pl. Pomoovixanue, (3., Cy. u CAM-munwvi



domocunmesa. IlponykTuBHOCTH (poTOCHHTE3a. BiusHue paznuuHbiX (akTOpOB Ha CKOPOCTH (POTOCHHTE3A.
3HaveHne POTOCHHTE3A.

XemocuHTe3. Pa3HooOpasme  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpUUIMpYIOIUE  OaKTEepHH,
Kenez00aKkTepuu, cepobaKkTepuu, BOJOPOAHbIE OaKTepuH. 3HAYCHNE XEMOCHHTE3A.

Anarpobnbie opranu3Mbl. Bunabsl Opoxenus. [Ipo1ykTsl OposkeHHs U UX UCIIOJIB30BaHUE YETIOBEKOM.
AHa’po0OHbIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTUH U BO3OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHepreTudeckoro oomena. IloaroroButenbHblil dTam. [nukonus —
0ECKUCIIOPOIHOE PACUICTIIICHUE TIFOKO3BI.

buonoruueckoe okucieHHe, WIM KIETOYHOE JbixaHue. Poilb MUTOXOHIpHWII B Mpoleccax
ouonoruueckoro okucienusd. Luknmdeckue peakuuu. OkucinutenbHoe ¢ochopunupoBanue. Iuepeus
MembpanHnozo epaduenma npomonos. Cunmes ATD: paboma npomonnou ATD-cunmaszwi. [IpenmyiecTa
a’poOHOTO MyTH OOMEHA BEIIECTB Tiepe]] aHadPOOHBIM. D (H(HEKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpannun

[Toptpetsr: k. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I[1. Mutuen,
I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «IHEpPreTuuecKkuii oomen», «buocuuTes Oenkay, «CTtpoeHue
bepmenTay, «XeMOCHHTES.

O6opynoBaHue: CBETOBOI MUKPOCKOII, 000pYI0OBAaHUE JIJIsl MPUTOTOBIICHHUS TOCTOSTHHBIX U BPEMEHHBIX
MUKpOIIpEnaparos.

JlabopaTopHas padora «/3ydyeHue kaTaauTHYECKON aKTUBHOCTU (PEPMEHTOB (Ha IPUMEPE aMHJIIa3bl
WJIM KaTamasbl)y.

JlabopaTopnass pabora «l3ydyeHue QepMEHTATHBHOIO pacHICIUIEHUs MEepOoKCcHIa BOAOpOJa B
PACTHTEIBHBIX M )KUBOTHBIX KIIETKAX).

JlabopaTopnas pabora «CpaBHeHuUE NPo1ieccoB (POTOCUHTE3A U XEMOCUHTE3a».

JlabopaTopHasi paboTa «CpaBHEHHUE MPOIIECCOB OPOKEHUS U IBIXaHUSD).

Tema 7. Hacaencreennasi nHgopmanus u peanusanus eé¢ B KIeTKe

Peakuun matpuyHoro cunresa. [IpyHIMI KOMIUIEMEHTapHOCTH B PEAKLMSIX MAaTPUYHOIO CHHTE3A.
Peanuzamnus nacnencrsenHor nHopmaiuu. ['eHeTUIeCKuil KoJI, ero CBOMCTBA. TPaHCKPUTIIIUS — MAaTPUUHBII
cuare3 PHK. [IpuHIMIBI TpaHCKPHUIIIUU: KOMILUIEMEHTApPHOCTh, aHTHIIAPAILIEIBHOCTh, ACUMMETPUIHOCTD.
Co3spesanue mampuunvix PHK 6 syxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTtese 6enka. YcnoBus Omocunresa
oenka. KonupoBanue amuHokucioT. Poibs pubocom B 6rocunTtese Oemnka.

Cospemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3alus TeHOMa y HPOKapuoOT M IYKAPHOT.
Perynauust akTUBHOCTH TeHOB y mpokapuoT. I'mnoreza omepona (®. XKaxo6, XK. Mano). Monexyrapuvie
Mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl 2cenos. Perynsuus

0oOMeHHBIX MpolieccoB B kieTke. Kiierounslit romeocTas.



Bupycbl — HeksierouHble (OpMBI KU3HU M 0ONMUratHele napasuTbl. CTpOEHHE MPOCTBIX U CIIOKHBIX
BHPYCOB, pETPOBUPYCOB, OaktepuodaroB. JKuswenuwii yuxn [J[HK-cooepoicawux eupycos, PHK-
codepacawux supycos, bakmepuogazos. Oopamuas mpancKpunyus, pegepmasa, uHmezpasd.

Bupycurpie 3aboneBanust denoBeka, XKMBOTHBIX, pactenuid. CIINJ, COVID-19, commansHbie u
MEIUIMHCKHE MTPOOIEMBI.

buoungopmamura: ummeepayus u aumanuz oOoavwux maccusos («bigdata») cmpyxmypHovix
ouonocuueckux oanuvix. Hanomexnonoeuu 6 ouonoeuu u meouyune. Ilpoepammupyemvie pynkyuu 6eikos.
Cnocobvl docmasku 1ekapcms.

JdemoHcTpauuu

[Toptpetsi: H. K. Konbiios, 1. Y. IBaHOBCKHIA.

Ta6muuer u cxemsl: «brocunTes 6enkay, «['eneTnueckuii koa», «Bupyce», «bakreprodarmy.

IIpakTyeckas padora «Co3gaHue MOEIN BUpycCay.

Tema 8. ’Ku3HeHHBIN IHMKJI KJIETKH

Knerounsnii muki, ero mepuonasl M perynsauus. Mutepdaza u mMuto3. OcoOEHHOCTH MPOIIECCOB,
npotekaomux B uHTepdase. [lonroroBka kierku K neneHuro. [IpecuHreTnueckuii (MOCTMHTOTHYECKHIA),
CHHTETHYECKUI U IOCTCHHTETHYECKHH (TIPEMUTOTHYECKHI) TIEpHOIbI HHTEP(]A3HI.

Marpuunbiii cunte3 JJHK — penukanus. [lpunmuner perummkanuu JIHK: xoMmiiemeHTapHOCTS,
MOJYKOHCEPBATUBHBIA CUHTE3, aHTUNapaiieaTbHOCTh. Mexanusm permnkanuu JJHK. Xpomocomel. CtpoeHue
xpoMocoMm. Temomepbl W Teiaomepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapuoTHM. JIWMIOWIHBIA U
rarIonIHeIM Habopsl XpomocoM. ['oMosiornuHbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jenenne kietku — muto3. CTaguum MHUTO3a U MPOUCXOMASIIME B HUX MPOLECCH. THUIBI MHUTO3A.
Kapuokunes u nutokunes. buonornueckoe 3HaueHHEe MUTO3A.

Perynsuus muroTudeckoro nukia kinetku. [IporpaMmupyemast kiaeTouHasi THOesb — aronTos.

Knerounoe sipo, XpoMocoMmbl, (YHKIHOHAJIbHAasE Te€HOMUKA. Mexanuzmul  npoaugepayuu,
ougppepenyuposxu, cmapenus u cubenu xkremox. «Lugpposas knemka» — ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUA KIIeMKUL.

JdeMoHcTpanun

Tabmumpl 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Muto3», «CTtpoeHue xpomocomy, «Pemnukanus
JIHK».

ObopynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTIpenaparhbl: « MUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlaGopaTtopHas padora «/3yuyeHre XxpoMOCOM Ha TOTOBBIX MUKpOMpenapaTax».

JlabopaTopnas padora «HaOmoneHne MuTO3a B KJIETKaX KOHYMKAa KOpeIKa JyKa (Ha TOTOBBIX
MHUKpOIpenapaTax)».

Tema 9. CTpoenne n pyHKIMH OPraHu3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OJHOKJIETOUHBIE, KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE

OpraHu3MBbl.



OcoOeHHOCTH CTPOCHMSI W JKHU3HENEATENBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuwu, apxew,
OJTHOKJIETOYHbIE IPUOBI, OTHOKJIETOYHBIE BOJIOPOCIIH, IPYTUe MPOTUCTHI. KoToHMaNbHbIE OPraHu3MBI.

B3aumocBsI3p yacTell MHOIOKJIETOUHOIO OpraHu3Ma. TkaHH, opraHbl U CUCTEMbI OpraHoB. Opranusm
Kak eguHoe nenoe. ['omeocras.

Tkanu pacreHuil. THIBI pPACTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs, IOKPOBHAs, IPOBOJAIIAS,
OCHOBHasi, MexaHnnueckas. OCOOEHHOCTH CTpoeHUs, GYHKIIUNA U PACTIONOKEHHS TKaHEH B OpraHax pacTeHUM.

TkaHu >KMBOTHBIX W YeJIOBEKAa. THIIBI JKMBOTHBIX TKAHEW: OSNUTENHAIbHAS, COCIUHUTEIbHAS,
MblIlIeyHast, HepBHasi. OCOOEHHOCTH CTPOCHHUS, PYHKUUI U PACTIONOKEHUS TKaHEH B OpraHax )KMBOTHBIX U
YeJI0BEeKa.

Opranbl. BereratuBHble U TeHEPATUBHBIE OpraHbl pacTeHUH. OpraHbl 1 CUCTEMbI OPTAHOB )KMBOTHBIX
1 yenoBeka. OyHKIUU OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. Ckenersl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX.
Hapy:xHblii 1 BHyTpeHHHMI ckeneT. CTpOeHUe U TUIbI COEAMHEHHUS KOCTEH.

JIBukeHue opraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMAHOE, >KTYTUKOBOE,
pecHuuHOe. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMH: TPONU3Mbl M HACTUU. [[BHXKEHHE MHOTOKJIETOYHBIX
KMBOTHBIX U YEJIOBEKA: MbIIeYHas cucreMa. Pedexc. CkeneTHbIe MBIIIIBI B UX padoTa.

[Iutanue oprannsmoB. [lornomenne BoAbl, yraekUCIoro ra3a 1 MUHEPAJIbHBIX BEIIECTB PACTEHUSIMHU.
[luraHue >KUBOTHBIX. BHYTpPHUNOJOCTHOE M BHYTPHUKJIETOYHOE MHILEBapeHHe. IIuTaHme mnO3BOHOYHBIX
AKUBOTHBIX. OT/I€IBI NUIIEBAPUTENILHOTO TpakTa. [IuimeBapurenpHble xenessl. [InmeBapurensHas cucreMa
YEJI0BEKa.

Jlbixanue opraHu3MoB. JlpixaHue pacTeHuil. Jlpixanue KMBOTHBIX. Jluddys3us razoB uyepes
MOBepXHOCTh KieTku. KoxkHoe npixanue. [lpixatenpHasi MOBEpXHOCTh. JKabepHoe M JErOYHOE IBIXaHHE.
JlbIxaHW€ TO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIOLUOHHOE YCIOXKHEHHE CTPOEHHS JIErKUX
MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cucTeMa 4elloBeKa. MexaHW3M BEHTWISALUMHU JETKUX y NTUI] U
MIIeKonuTaromuX. Perynsamnus npixanus. JprxarenbHble 00bEMBI.

TpancnopT BemIeCTB y OpraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBl pacTeHUW. TpaHCHOPT BEIIECTB Yy
KUBOTHbIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHass cucTeMa IMO3BOHOYHBIX >KMBOTHBIX H
yenoBeka. Cepie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOparieHusi. IBOTIONUOHHBIC YCI0KHECHUS
CTPOEHUS KPOBEHOCHOM CHCTEMBI I03BOHOYHBIX )KUBOTHBIX. PaboTa cepana u eé perynsanus.

Brinenenue y opranuzmoB. Beigenenue y pacteHuid. Beiienenue y KuUBOTHbIX. COKpaTUTEIbHBIE
Bakyosnd. Opranbl BbaeneHus. OuibTpanusi, cekpeuuss U oOpaTHOE BCACHIBAHUME KaK MEXaHU3MbI pabOThI
opraHoB BblesieHHs. CBS3b MOJIOCTH TE€Ja C KPOBEHOCHOW W BBIJICTUTEIBHOW cUCTeMaMU. Bwinenenue y
MO3BOHOYHBIX KMBOTHBIX M 4YenoBeka. [louku. Ctpoenue m QyHKimonupoBanue Hedpona. ObpazoBaHue
MOUYH y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa Y OJHOKJIETOYHBIX OpraHu3MoB. CrHopbl OakTepuil U LHMCTHI
MIPOCTEUIINX. 3aniuTa y MHOTOKJIETOYHbIX pacteHui. Kyrtukyna. CpencrtBa macCMBHOM M XMMHUYECKOU

3amuTel. OUTOHIIUALL.



3amura y MHOTOKJIETOYHBIX >XKMBOTHBIX. IIOKpOBBI M MX Npou3BOAHBIE. 3aIlUTa OPraHU3Ma OT
Oonesneil. MmmyHHas cuctema deyioBeka. KJIETOUHBI W TYMOpaJbHBIA WMMYHUTET. BpoXaEHHBIA W
nproOpeTEHHBIN crieruduuecKuii UIMMYHHUTET. Teopus KIoHaIbHO-ceNeKTUBHOrO nMmyHuTeta (I1. Dpnux,
®. M. bepner, C. Tonerasa). BocrnanurenbHbple OTBETHI OpraHu3MoB. Poib BpOXAEHHOIO MMMYHHUTETA B
Pa3sBUTHU CUCTEMHBIX 3a00JI€BaHUH.

PasnpaxxuMocT M peryisinius y OpraHu3MoB. Pa3Ipa)kmMoCTb y OJHOKIIETOYHBIX OpPraHU3MOB.
Takcucel. PaznpaxumocTs U perymsauus y pacTeHuid. POCToBbIe BellecTBa U UX 3HaYCHUE.

HepBHast cuctema u peduiekTopHast peryisius y XHUBOTHbIX. HepBHas cuctema u e€ OTJEIBI.
OBOJIOLIMOHHOE YCIIO)KHEHUE CTPOCHUS HEPBHOM CHUCTEMBl y MXUBOTHBIX. OTHensl TIOJOBHOIO MO3ra
IIO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedekropHas nyra. be3ycnoBHbIe U yCIOBHBIE PE(IICKCHI.

I'yMmopanbHast perynduus U SHIOKPUHHAs CHCTEMa JKUBOTHBIX U uejoBeka. JKenesbl 3HIOKPUHHOMN
CUCTEMBI U UX TOPMOHBI. JleiicTBME TOPMOHOB. B3anMOCBsI3b HEPBHOM M 3HJIOKPUHHOM cUCTeM. [ unoraiamo-
runogusapHas CucCTeMa.

JdemoHcTpauuu

IToptper: U. I1. I1aBnoB.

Tabmuusl 1 cxembl: «OJHOKIIETOUHBIE BOAOPOCIN», «MHOIOKJIETOYHBIE BOAOpPOCINY», «bakrepum»,
«IIpocreiimme», «Opranbl IBETKOBBIX pacTeHUN», «CHCTEMBbl OPraHOB IIO3BOHOYHBIX JKHBOTHBIX),
«BHyTpeHHee cTpoeHne HacekoMmbix», «Tkanu pacrenuit», «KopHeBble cucteMmbl», «CTpoeHue crtelis»,
«CTpoeHue JUCTOBOM MIIACTUHKWY, «TkaHM >KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas
cucremay, «KpoBenocHas cucremay, «/lpixatenpHas cucteMa», «HepBHas cucremay, «Koxa», «Mplimeunas
cucreMa», «BplnenurenpHas cucreMay, «OHIOKPHUHHAs cuctema», «CrpoeHne Mblnb», «MMMyHUTET?,
«Kumeynononoctasiey, «CxeMa NUTaHWs pacTeHU», « KpOBEHOCHBIE CUCTEMBI IO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenue rupel», «CTpoeHue ianapun», « BHyTpeHHee ctpoeHue 1ok aeBoro uepss», «HepBHas cucrema
pb10», «HepBHas cuctema nsarymku», «HepBHas cucrema nmpecMbikaromuxcs», « HepsHas cucrema nTuiy,
«HepsHas cucrema MiekonuTaromux», «HepBHas cuctema yenoBekay, «Pediuekcy.

OO6opynoBaHue:  CBETOBOM  MHKPOCKON,  MHKpONpemnapaTrbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpoOIIpenapaTthbl TKaHEeH, paKOBUHbBI MOJUIIOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKO)KUX, )KUBBIE SK3EMIUISPHI
KOMHATHBIX pacTeHUM, repOapuM pacTeHUH pa3HbIX OTIENIOB, BJIAXKHBIE Mpenaparbl *UBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIMH OECMO3BOHOYHBIX JKMBOTHBIX, CKEJeT 4YeloBeKa, O0O0OpyJIOBaHUE JUIS
J€MOHCTpALlMU MOYBEHHOTO M BO3AYIIHOIO NMHUTAHHS PACTECHHUH, paclIelyIeHHs Kpaxmajia U OelKOB IO0j
neicTBueM (epMEHTOB, 00OpyNOBaHME ISl AEMOHCTPALMU OMNBITOB IO M3MEPEHMIO >KU3HEHHOW EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTeJIbHBIX JBH)KEHUH, MOJIENIM TOJIOBHOTO MO3Tra Pa3InYHbIX )KUBOTHbIX.

JlabopaTopHas padora «/3ydueHne TkaHEl pacTEHUI.

JlabopaTopHas padora «/3y4yeHne TKaHel KUBOTHBIX».

JladopaTopnasi pabdora «/3ydeHne opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. PazmHoXeHHMe 1 pa3BUTHE OPraHU3MOB



DopMBI pa3MHOXKEHHS OPraHU3MOB: Oecroioe (BKIItoUas BEreTaTuBHOE) M MoJioBoe. Buasl 6ecnosioro
Pa3MHOXKEHUS: TOYKOBAaHUE, CIIOPYJISLMS, (pparMeHTanus, KIOHUPOBaHHUE.

[TonoBoe pa3muoxkenue. IlomoBbie kieTkW, wian rameThl. Meio3. Craguu wmeio3a. [loBenenue
XpoMocoM B menose. Kpoccunrosep. bruosornueckuil cMpICiI Mel03a U IIOJIOBOTO Iipolecca. Menos u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazputue. ['amerorenes y »kuBoTHbIX. [TomoBble xkene3sl. OOpa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaToreHes u oorenes. CTpoeHue MOJIOBBIX KIETOK.

Om1010TBOpEHHE U IMOPUOHAIBHOE pa3BUTHE >XKUBOTHBIX. CIOCOOBI OIIOAOTBOPEHUS: HapyKHOE,
BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIOTHs — HayKa O pa3BUTHH OPraHU3MOB.
Mopgozcenes — o0na uz enagnvix npodem ambpuonocuu. Konyenyus mopgozenos u moodenu mopgozenesa.
Cramuum oSMOpuoreHesa KHMBOTHBIX (Ha mnpumepe Jsarymku). [pobnenume. Tunsl  apoOieHwHs.
Jlemepmunuposanrnoe u HedepmunuposanHoe Opobnenue. brnacmyna, munvt oracmyn. OcoOeHHOCTH
OpoOJeHUsT MIIEKOMUTAIOMIMX. 3apoAbIIIeBble JIMCTKU (TacTpysauus). 3akjajka OpraHOB W TKaHeW u3
3apOABIIIEBBIX JIUCTKOB. B3aumMHOe BIMSHUE dYacTeil pPa3BUBAIOUIETOCS 3apojbiimia (dMOpHOHATbHAS
MHIYKIKA). 3aKi1a/iKa TUIaHa CTPOCHHS )KMBOTHOT'O KaK PEe3yJIbTaT HePAPXUUECKUX B3aUMOICHCTBUI T€HOB.
Brnusinue Ha SMOpHOHANIEHOE Pa3BUTHE PA3TUYHBIX (DAKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pa3Butue xxuBoTHbIX. [TocTamMOproHanbHbIi iepuo. [Ipsamoe u Henmpsimoe pa3Butue. Pa3Butue
¢ Meramop(}o30M y OECIO3BOHOYHBIX W ITO3BOHOYHBIX JKMBOTHBIX. BHONOrMYecKoe 3HAYEHHUE MPSMOTO U
HEMPSIMOTO Pa3BUTHSI, UX PACTIPOCTPAHECHHE B MPUPO/IE. THUIIBI pOCTa JKUBOTHBIX. DAKTOPHI PETYJISIIUNA POCTA
KUBOTHBIX M 4YenoBeka. CTaauu MOCTIMOPHMOHATBFHOTO PAa3BUTHUS Yy JKUBOTHBIX U 4enoBeka. [lepuomsl
OHTOTeHe3a 4yenoBeka. CTapeHrue U cCMepTh Kak OMOJIOTHYECKHE MPOIIECCHI.

PasmHoxeHme U pazBuTHe pacTeHuid. 'ameToduT u ciopodpur. Melio3 B )KU3HEHHOM LIUKJIE PACTEHUIA.
OO6pazoBanue crmop B mporecce Meio3za. ['ameroreHe3 y pacreHuid. OTUIOAOTBOPEHHWE W Pa3BUTHE
pacTUTEIBHBIX OPraHU3MOB. J[BOIHOE OTIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHUe U pa3BUTHE
CEMEHHU.

MexaHu3MBbI PETyYIISIIUU OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanumn

[Hoptpetsr: C. I'. Hapamun, X. llneman.

Tabmumer u  cxembl: «BereraTuBHOe pa3MHOXeHHE», «THMBl Oecrmonoro pasMHOXKEHUS,
«PazMHOXeHMEe xJlaMHZIOMOHaAb», «Pa3MHOXeHHe »5BrieHe», «Pa3MHOXeHue TruaApb», «Meiosy,
«Xpomocombly, «l'amerorenes», «CTpoeHHe SUIEKIETKH M crnepMaro3onna», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsmoe u Hempsimoe paszButue», «Pa3Burue wmaiickoro xyka», «Pa3Butue capaHumy,
«PazButne narymkm», «J/[BoliHOE OMIOAOTBOPEHHE Yy IIBETKOBBIX pacTeHHi», «CTpoeHue ceMsiH
OJIHOJIOJIBHBIX U IBYJAOJBHBIX PACTEHUI, «KM3HEHHBIN UK MOPCKON KamyCThD, «KM3HEHHBIN UK MXa,

«OKW3HEHHBIN UK NaOPOTHUKA, <« KU3HEHHBIN UK COCHBDY.



O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpEnaparbl SULEKIETOK U CIepMaTO30U0B, MOJEIb
«LIuK pa3BUTHSA JATYIIKI.

JladopaTopHasi padota «/3ydeHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnapaTaxy.

IIpakTuyeckas padora «BoisBieHNE IPU3HAKOB CXOJCTBA 3apOAbIIIEH TO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnas padora «CTpoeHUe OpraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

HcTtopus craHOBIEHHS M Pa3BUTHA T€HETHKH Kak Hayku. Pabotsl I'. Menpens, I'. ne ®pwusa, T.
Moprana. Ponb oTeuecTBeHHBIX YUE€HBIX B pa3Butuu renetuku. Pabotsl H. K. KonwiroBa, H. 1. BaBuiosa, A.
H. benozepckoro, I'. /. Kapneuenko, 10. A. ®unumyenko, H. B. Tumodeena-Pecockoro.

OCHOBHBIE TE€HETHYECKHE MOHATHS M CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIBHBIE TEHBI,
aIbTEPHATUBHBIC MPHU3HAKH, TOMUHAHTHBIM U PEIECCHUBHBIN MPU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YUCTast
TUHYS, THOpUABI, reHoTHIT, peHOTUIT. OCHOBHBIC METO/IbI TE€HETUKU: THOPHIOJIOTHYSCKUH, IIUTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETHUECKUIA.

JdemoHcTpauuu

[Moptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. . Basunos, A. H. benosepckuit,
I'. 1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuips! 1 cxembl: «MeToabl TeHETUKNY», « CXEMBbI CKPEIIUBAHUSY.

JladopaTopHnasi padora «/[po3oduia kak 00bEKT TeHETUYECKUX UCCIICTOBAHHIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

MouoruOpunnoe ckpeuiuBanue. [lepspiii 3akon MeHnaens — 3akoH eAMHO0Opa3ust THOPUIOB IEPBOTO
nokonenus. [lpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKOH pacUICIUIEHHs] MPU3HAKOB.
[{uTomornyeckre OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ umoresza YucTOThH raMeT.

AHanuzupyrolee ckpeupanue. [IpomexyTounblil XapakTep HacieaoBaHud. Pacuienienre npu3sHakoB
MIPU HETIOJTHOM JIOMUHUPOBAHUH.

JurnbpunHoe ckpeumBanue. Tpetwil 3akoH MeHzaenss — 3aKOH HE3aBHCHMOIO HACJIEIOBaHUS
npu3HakoB. [{uronornueckne OCHOBBI JUTUOPUTHOTO CKPEIIIMBAHHSL.

CuemienHoe HacienoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHOE HAclieJOBaHUE TEHOB,
HapylLIeHUE CUEIUICHUS MEeX/ly TeHaMU. XpOMOCOMHAsl TEOpHsl HACJIEICTBEHHOCTH.

I'eneTuka mona. XpoMOCOMHBIN MEXaHU3M ONpPeEEICHUS 10J1a. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
['omorameTHBIf U TreTeporaMeTHbId MOJ. ['eHeTHyeckas CTPYKTypa MOJIOBBIX XpoMocoMm. HacnepoBanue
MIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucteMa. [nelioTponus — MHOKECTBEHHOE JEUCTBUE TeHa. MHOXKECTBEHHBIN
aienusM. BzanMogeiicTBue HeamienbHbIX reHoB. KommemenTapHocTs. Onuctas. [lonumepust.

'eneTnyeckuii KOHTPOJIb Pa3BUTHUSL PACTEHHM, )KMBOTHBIX M YENOBEKa, a TaKke (DU3HOIOTHUYECKHUX
MIPOIIECCOB, MOBECHUS U KOTHUTUBHBIX (PYHKITHH. | eHeTHYecKkne MeXaHu3Mbl CHMOHNOTEHE3a, MEXaHU3MbI
B3aMMOJICHCTBUS «XO3MUH — Tapa3uT» U «XO35UH — MHUKpoOOHOMY». I'eHeTuueckue acmeKThl KOHTPOJI U

HU3MCECHCHHUA HaCHCHCTBCHHOﬁ I/IH(l)OpMaHI/II/I B ITOKOJICHUAX KJICTOK U OPraHU3MOB.



JdemoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmusr u  cxembl: «llepBblii u BTOpoil 3akoHel Mennens», «Tperuil 3akoH Menzaensa»,
«Ananuzupyroiiee ckpeirpanuey, «Henomnoe nomuuupoBanuey, « CliemyieHHOE HacjieI0BaHUE MTPU3HAKOB
y npo3oduis», «['eneruka nonay, «Kapuotun yenoseka», «Kapuorun apozodpuisy, «KapuoTun nTuisn,
«MHOKeCTBEHHBIN auienn3My, «B3anMonelicTBie TeHOBY.

O6opynoBanue: MOJICTh ISl IEMOHCTPAIIUH 3aKOHOB €IMHO00pa3ust THOPUIOB TIEPBOTO TTOKOJICHUS U
pacIlEIUICHUs] TPU3HAKOB, MOJEb JJIsI JIEMOHCTpPAlMM 3aKOHA HE3aBHCUMOIO HACJIECIOBAHUS IPU3HAKOB,
MOJEJIb JUIsl IEMOHCTPALMU CLUEIUIEHHOTO HACIEOBAaHUS TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKPOITpENapar:
«JIpo3odunay.

IIpakTuyeckas padora «l3ydeHnue pe3yabTaTOB MOHOTHOPHIHOTO CKPEITUBAHUS Y APO30(PIIIEI.

IIpakTuyeckas padora «l3ydenue pe3yabTaToB AUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(DHITBD».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

BsaumopeiictBue reHotuna u cpenasl npu dopMupoBaHuu ¢eHotumna. V3MEeHUYMBOCTH MPHU3HAKOB.
KadecTBeHHbIC M KOJTUYECTBEHHBIC MPU3HAKU. BUIbI H”3MEHUYNBOCTHU: HEHACIICACTBEHHAS U HACJICICTBCHHAS.

MopaudukanronHas U3MEHUYMBOCTb. Ponb  cpenst B (opmupoBaHuu  MOAUGUKAITMOHHON
n3MeHunBocTU. Hopma peakuuu npusHaka. Bapuanmonsslit psa v BapuanmonHas kpusas (B. Moranncen).
CaoiicTBa MO (DUKAITMOHHOW H3MEHYUBOCTH.

['enoTunuueckas ”3MeHUYNBOCTh. CBOMCTBA T€HOTUITUYECKON N3MEHUYNBOCTH. BUIbI T€HOTUITUYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIl[AOHHAS.

KoMb6unatuBHast ©3MEHUYNBOCTh. Meii03 U MOJIOBOM Mpoliecc — 0CHOBa KOMOMHATUBHON H3MEHYUBOCTH.
Ponb kOMOMHATUBHON M3MEHYMBOCTHU B CO3/IaHUU TE€HETUYECKOTO Pa3HO0Opasus B Mpeaesax 0JHOTO BU/A.

MyTanuonHasi U3MEHYUBOCTh. BuUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIC, TeHOMHbIC. CIIOHTAaHHBIE U
WHIYIUPOBAHHBIE MYyTalMH. SnepHble W MHUTOIIa3MaTHdeckue wmyrtanud. CoMaTH4YecKHe W TOJIOBBIC
MyTanuu. [ [pyurHbl BO3HUKHOBEHUS! MyTallil. MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX PSAIOB B HacleAcTBeHHOM u3meHunBocT (H.M. BaBunos).
BuesinepHast ”3BMEHYMBOCTh U HACJIEICTBEHHOCTb.

Onueenemura u anUSeHOMUKA, POJIb INUSCHEMUYECKUX hAKMOpOo8 8 HACIe008aHUU U USMEHYUBOCMU
GheHomunuyeckux npu3HAaKo8 y Op2aHu3Mos.

JdeMoHcTpanun

[Toptpertsi: I'. ne @pus, B. Moranucen, H. N. Bapuiios.

Tabnuibl 1 cxembl: «Buabl n3MEHYUBOCTHY, «MoaudukanoHHas U3MEHIHBOCTHY, « KoMOMHATHBHAS
U3MEHYUBOCTB», «Meio3», «OmnomoTBopenue», «l['eHerndeckue 3a0oiieBaHUs deTIOBEeKa», «Bumis
MYTaLH.

ObopynoBaHue: KHUBble M repOapHble SK3EMIUIIPbl KOMHATHBIX PACTEHUM, pUCYHKH ((oTorpadun)

KMBOTHBIX C Pa3JIMYHBIMU BUJAAMU U3MCHUYHUBOCTH.



JladopaTopnasi pa6ora «lccnegoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHONW W3MEHYHMBOCTH.
[TocTpoeHre BapranmOHHOTO psAZia U BApUAIMOHHON KPUBOW.

IIpakTnyeckas padora «MyTtauuu y 1po30¢puiisl (Ha TOTOBBIX MUKpOIpEnapaTax)y.

Tema 14. I'eneTuka 4yesaoBeka

Kapuotun uenosexka. MexayHapoaHass NporpamMma HCCIEJOBaHUS TE€HOMa 4YesloBeka. Meroasl
M3Y4YEeHHUS TEHETUKHM YeJIOBeKa: TIeHealoTMYecKuil, OJM3HElOBbIM, IUTOreHETUYECKUH, MOMyISIIHOHHO-
CTATUCTUYECKUH, MOJIEKYJIApHO-TeHeThnYeckuil. COBpEeMEHHOE OIpe/esieHHe TeHOTHUMA: MOJIHOT€HOMHOE
CEKBEHUPOBAHKE, FTEHOTUIHUPOBAaHUE, B TOM unciie ¢ nomolsto [111P-ananuza. Hacnencreennsie 3a0oneBanust
yenoBeka. [eHHble UM XpOMOCOMHbIE  OoOJie3HM  4ejoBeka. bonesHu ¢ HacieICTBEHHOM
MIPEAPACIIONOKEHHOCTHIO. 3HAUEHNE MEIUIIMHCKON T'€HETUKH B IPEIOTBPAILEHUH U JICYEHUN T'€HETUYECKHUX
3a0oneBaHui 4yesloBeka. Meauko-reHeTuyeckoe KOHCyibTUpoBaHue. CTBojioBble KieTkHU. [loHsTHE
«TEHETUYECKOTO TPpy3a». IDTUYECKHME AaCHEeKThl HCCIECOBAaHMNW B OO0JACTH pEJAKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnyeckue GpaxToOphl MOBBIIEHHONW YYBCTBUTEIHHOCTH U€IOBEKa K PU3NUECKOMY M XUMHYECKOMY
3arpsi3HEHUIO OKpY>Karolen cpepl. [ eHeTnueckas mpeIpacnoioKeHHOCTh YEI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanun

Tabmuips! 1 cxemsl: «Kapuotun uenoBeka», «MeToIbl U3yUeHHs TEHETHKH ueloBekay, «[ eHeTnyeckue
3a00JIeBaHUs YETTOBEKAY.

IIpakTnyeckas padora «CocraBiieHUE U aHAIU3 POJOCIOBHOM».

Tema 15. Cesnekuusi opranuzMoB

JlomecTukanus M cenekuus. 3apoKJIeHUE celeKUMd U aoMectukanuu. Yuenue H. WM. Basunosa o
[lenTpax MPOUCXOXKACHHUS U MHOTrooOpasusi KyIbTypHBIX pacTeHHil. Ponb cenekuuu B CO3MaHUU COPTOB
pacTeHud M MOpon KUBOTHBIX. CopT, mopona, mTamMMm. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHOU
m3meHunBoctr H. Y. BaBuioBa, ero 3HaueHue 151 CENEKIIMOHHOM PaOOTHI.

MeToapl ceneKIMOHHOW padoThl. VMCKycCTBEHHBIH OTOOP: MAacCOBBIM M WHIUBUAYATbHBINA. DTaribl
KOMOHMHAIIMOHHOU ceneKIuu. VcnpiTanue mpou3BoaAuTeNe mo motoMctBy. OTOOp MO T€HOTUITY € TTIOMOIIBIO
OIICHKH (DEHOTHIA IOTOMCTBA ¥ OTOOP IO TEHOTHITY C mmoMoikko ananmm3a JJHK.

HckyccTBeHHBI MyTareHe3 KakK METOJl CEJEKIIMOHHON paboThl. PajiuaniMOHHBIH W XUMWYECKUNA
MyTareHe3 KaK HMCTOYHHMK MYyTaluid y KyJIbTYPHBIX (OpM OpraHu3moB. lcmonb30BaHHE TE€HOMHOTO
penakTHpOBaHUS U MeTOI0B pekoMOMHaHTHBIX JIHK amis momyueHus: HCXOIHOTO MaTepualia AJisl CENEeKIIHH.

[Tonyuenue nonumionnoB. BuytpuBuaosas rudbpuausanus. bin3kopocTBeHHOE CKpeIIUBaHUE, WIN
uHOpuauHT. HepoacTBeHHOE CKpeluBanue, Wik ayTopuauHr. ['erepo3uc u ero npudunsl. Mcnonb3oBanue
rerepo3uca B ceneknuu. Otnanéunas rubpunmsanus. [Ipeomonenue Oecriogus MEXBUIOBBIX THOPHUIOB.
JlocTrKeHUs CEeNEeKIUN PACTEHUH U KUBOTHBIX. «3€1EHas pegoioyusy.

CoxpaHeHne 1 U3yueHHe TeHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKUX POIUYEH JJIs
CO3/1aHHUSI HOBBIX COPTOB U TMOPUJIOB CEIILCKOXO3IUCTBEHHBIX KYIbTYp. M3y ueHue, coxpanenue u ynpagienue

ceHemudecKkumu pecypcamu CeNbCKOXO3SAUCMBECHHBIX U NPOMDBLCIIOBbIX JHCUBONIHBIX 6 UYENAX YIAYHUULeHUs



Cyuiecmsyroumux U co30anusi HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCTIe C NPUMEHEHUEM COBPEeMEHHbIX
Memo008 HaAYUHbIX UCCIe008aAHUL, NepedosblX uoell U NepcneKmMuGHbIX MexHON0Ul.

JdeMoHcTpanun

IToprpersr: H. . BaBunos, U. B. Muuypumn, I'. /I. Kapneuenxo, I1. I1. Jlykssnenxo, b. JI. Actaypos,
H. bopnoyr, /1. K. bensies.

Tabmuubl u cxembl: «L{eHTpBI MPOMCXOXKACHUSI U MHOTOOOpa3usl KyJbTYPHBIX PAaCTCHHID», «3aKOH
TFOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHOM M3MEHUMBOCTH», «Meroapl cenekuun», «OtnanéHHast
ruOpuau3anms», «MyTtareHes».

JlaGopaTtopHas padora «l3yueHne COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ JIOMAIIHUX KUBOTHBIX).

JlaGoparopnas padora «l3yueHne METOI0B CENEKIIMN PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUII».

IkcKypeust «OCHOBHBIE METO/IbI U JOCTUIKEHUS CEIEKIIUN PACTEHUM U )KMBOTHBIX (HA CENEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO0 (epMy, COPTOMCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE XO3SICTBO, B J1aOOPATOPUIO
arpoyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA).

Tema 16. buorexHoorus u cuHTeTHYECKAs OMOJIOTUS

OOBEKTHI, HCIIONIB3yEeMbIe B OMOTEXHOJIOTHH, — KJIE€TOUHBIE 1 TKAHEBBIC KYJIbTYPbI, MUKPOOPTaHU3MBI,
WX XapakTepucTuka. TpaaullmoHHas OWOTEXHOJOTUs: XJjeOomeueHue, TMOTyYeHHE KHUCIOMOJIOYHBIX
MPOAYKTOB, BHHOAenue. Mukpoduonoruueckuii cuHre3. OOBEKTHl MHUKPOOHMOJOTHYECKHX TEXHOJIOTHIA.
[IpounsBoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanne TEXHOJOTMH M HMHCTPYMEHTOB II€JICHAIIPABIEHHOTO HM3MEHEHHs] M KOHCTPYHPOBAHHUSA
T€HOMOB C LIEJIBIO MMOTYYEHHUsI OPTaHU3MOB M MX KOMIIOHEHTOB, COJIEPKAIlIUX HE BCTPEUAIOIINECS B IPUPOAE
OMOCUHTETUYECKHUE TTYTH.

Knerounas unxenepus. Metoabl KyJabTypbl KJIETOK M TKaHEW pacTeHHUN M KUBOTHbIX. KpuoOaHkwu.
Comaruueckas ruOpuau3anus U comMaTHueckuid smOpuoreHes. lcmonb30BaHue ramiouioB B CEJEKLIUU
pacteHuil. [lonyuenue MOHOKIOHANbHBIX aHmumen. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PEeKOHCTpyKIMs SHIEKIETOK M KIOHHPOBaHHE
KUBOTHBIX. MeTOJl TpaHCIIaHTALIUU sIiep KIETOK. TexHonocuu 0300po6nenus, KyIbMueuposanus u
MUKPOKIIOHANIbHO20 PA3MHONCEHUS] CEIbCKOXO3AUCMBEHHBIX KYIbMYp.

XpoMocOMHass M TeHHas UWHXeHepus. LCKycCTBEHHBII CHHTE3 TIeéHa U KOHCTPYHUPOBaHUE
pexomOuHanTHBIX IHK. Co30danue mpanceennvix opeanuzmos. JlocTUKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM
Y TCHHOM MH)KEHEPUHU. DKOJOTUUECKHUE U ITUIECKUE MTPOOIEMbI T€HHON MH)XCHEPUH.

Menununckue  O6uorexHosmorun. I[loctreHomuass mmdpoBas wmeaunuHa. [IIP-aumarnoctuka.
MeTabo0MHBIN aHaNMU3, TEHOLEHTPUUYECKUH aHalIW3 MpOTeoMa YeJOBeKa JUIsl OLIEHKU COCTOSHHS €ro
3710poBbs. Vcrionb30BaHe CTBOJIOBBIX KJI€TOK. TapreTHas Tepanus paka. 3D-Ononnxenepus 11 pa3paboTKu
(GyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/J1aHHA KOMIUIEKCHBIX TKaHEW COYeTaHHEM
TEXHOJOTMI TpEXMEPHOro OMOMPUHTUHTAa M cKaQoiaauHra JUisi pelieHus 3afad MepCOHATU3UPOBAHHOMN

MCIHUILMHBI.



Co3znanne BEKTOPHBIX BaKIUH C LIeJIbI0 00ecrieueHnss KOMOMHUPOBAHHOM 3aIIUThI OT BO30yAUTENEH
OPBH, ycraHoBieHHE MOJEKYISIPHBIX MeXaHu3MOB ¢GyHknuoHupoBanuss PHK-conmepkammx BupyCOB,
BBI3BIBAIOLINX 0CO00 OMAacHbIC 3a00JIEBaHMS YEIIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

Tabmumbsr u  cxembl: «lcnonab30BaHME MHUKPOOPTaHU3MOB B IMPOMBIIIEHHOM IPOU3BOJICTBE,
«Knerounas umxenepus», «I'eHHast HHKEHEPUS».

JlaGopaTopHas pa6ora «/3ydeHrne 00bEeKTOB OMOTEXHOIOTUIY.

IpakTuyeckas padora «IlonmyyeHue MOJIOYHOKHUCIIBIX MPOTYKTOBY.

Jkckypeusi  «buotexHonorus — BaxHelmIas NpPOU3BOAUTENbHAs CHJIAa COBPEMEHHOCTH (Ha

OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaenue u pa3BUTHE IBOJTIONNOHHBIX NMPEACTABJICHUI B OHO0JIOTUM

OpomonronHas Teopus YU. Jlapuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHU3Ma. JKU3Hb U Hay4dHas
nearenbHocTh Y. JlapBuHa.

JBwxymue cuibl 3Boiatouuu BuaoB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTh Pa3MHOKEHUS
OpPraHHU3MOB, HACJIEICTBEHHAsI U3MEHUYHUBOCTh, 0Oph0a 3a CyIIeCTBOBAHNE, €CTECTBEHHBIN U MCKYCCTBEHHBII
otbop).

Odopmnenne cunTeTndeckoii Teopun HBomonmu (CTD). HeilitpanbHas Teopusi HBOJIOIHH.
CoBpeMeHHas BOJIIOLIMOHHAs OHoJIoTHs. 3HaYeHUE SBOIIOIIMOHHON Teopuu B OPMUPOBAHNUN €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA.

JdemoHcTpaunu

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. Hapsun, C. C.
Yersepukos, 1. U. IlImansraysen, x. Xonneis, /. K. benses.

Tabmuip! 1 cxembl: «Cuctema xxuBoit mpupos! (o K. JIunuero)y, «JlecTHUIIA )KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3m GopMUPOBaHUS IPUCIIOCOOICHUN Yy pacTeHUH U )KUBOTHBIX (110 Jlamapky)», «Kapra-
cxema wMapmpyra myrtemectBus Y. JapBuna», «Haxomkm Y. apBuna», «®Popmbl OOpbOBI 32
cymectBoBaHue», «Ilopoasl romybei», « MHOrooOpasue KyJIbTypHBIX (hOpM KamycTbl», «[lopoasr momarmHmx
KHUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BUIOB (110 Y. [apBuHy)», «CxemMa COOTHOIIEHUS ABIKYIIUX CHUIT
IBOJIIOLIUNY», «OCHOBHBIE MOJIOXKEHUS CHHTETUYECKOW TEOPUH IBOJIOLIUI.

Tema 2. MUKpPO3BOJIIOLUA U €€ Pe3yJbTAThI

[Tomymsiust kak syieMeHTapHas eAuHHIA HBoIoIUHA. COBPEMEHHbIE METO/IbI OLIEHKHU T€HETUYECKOTO
pasHOOOpa3ust W CTPYKTypbl mnomyisiuuid. V3MeHeHMe TreHO(OHIA TMOMyNALMH KaK 3JIEMEHTapHOe
HBOJIIOIIMOHHOE sIBIEHUE. 3aKOH reHeTudeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (DAKTOPHI (IBIKYIIME CUJIBI) ABOMIONUU. MyTannoHHBI mporecc. KomOnHaTtuBHas
W3MEHYHMBOCTh. Jlpeiid reHoB — ciayuyaliHble HEHANpPAaBJICHHbIE M3MEHEHHS YacTOT ajuielied B TIOMYJISIUSX.

Dddexr ocHoBatens. Ippexm Oymovirounoco eopaviuwika. CHUdCEHUE 2eHemUYecKo20 pa3Hoobpa3usL:



npuuunsl u creocmeust. Ilposenenue agpgpexma opetigha eernos 6 borvuiux u Manblx nonyrayusx. Murpamuu.
W3onsuus momysisiuin: reorpadudaeckas (pocTpaHCTBEHHAs), Oroornyeckas (penpoyKTHBHAS ).

EcrecTBeHHbIii 0TOOp — HampaBisitoumii  gakrop 3Bomioruu. POpMBI €CTECTBEHHOTO 0TOOpa:
JBIDKYIIUHN, CTaOMIU3UPYIOMNK, paspbiBaromuii (au3pyntuBHbIi). [lonoBoii ot6op. Bo3HukHOBeHHE H
HBOJIIOLIMS COIIMAILHOTO MMOBEJCHHUSI )KUBOTHBIX.

[Iprcnoco0aeHHOCTh OPraHu3MOB KaK pe3yJIbTaT MUKPOIBOIIONNH. BO3HUKHOBEHHE MPUCTIOCOOIEHU
y opranu3MoB. Apomopdosbl U uamoamanTauuu. I[lpumepsl npuUCHOCOONICHUH y OpPraHU3MOB:
MOp(OJIOTHYECKHE, (bu3nonornUecKue, OMOXUMHYECKHE, MOBEJICHUECKHE. OTHOCHUTENBHOCTh
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MUKpO3Bodtouuu. W3omsmus —
KIFoueBO  ¢akrop BupooOpasoBaHus. Ilytm um  cmocoObl  BHAO0Opa30BaHUS:  AJUIONATPUUYECKOES
(reorpaduueckoe), CUMIATPUIECKOE (IKOJIOTUYECKOE), «KMTHOBEHHOE) (TIOJUILIION U3, THOPUAN3ALINA).
JITUTENbHOCTH 3BOJIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBaHHUS OHOJIOTHYECKOTr0 pa3sHOOOpa3usl.

Pone 5BOMOLIMOHHOM OWONOTHHM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHUs OMopa3zHOOOpaswus.
MHUKpPO3BOIONHS ¥ KOJBOJIONHUS TMAPa3sUTOB M MX X03s5ieB. MexaHu3Mbl (HOPMHUPOBAHHS YCTOWYMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuuer 1 cxembl: «MyTanioHHasE W3MEHUMBOCTEY», «llomymsanmonHas cTpykTypa Buaa», «Cxema
MpOsIBIIEHUs] 3akoHa Xapau—BaitHOepra», «JIBuKylue CHUIIBI SBONIONHUI», «DKOIOTUYECKAS HW3OJSIIHS
MOMyJISIUA ceBaHCKOM (openu», «['eorpaduueckas M30NALMS JTUCTBEHHUIBI CUOMPCKON U JIMCTBEHHUIIBI
naypckoity, «[lomynsiuoHHbIe BOJTHBI YUCIEHHOCTH XHUITHIUKOB U JKEPTBY», «CxeMa IeHCTBHS €CTECTBEHHOTO
otbopay, «DopMbl 60prOBI 3a cymiecTBoBaHuE», «MHIycTpualbHbI MenaHu3M», «KuBble HcKomaembiey,
«IlokpoBUTENBLCTBEHHAs! ~ OKpacka  JKMBOTHBIX»,  «lIpemympexknaromias ~ okpacka  >KMBOTHBIX,
«Dusnonoruueckue aaantanuny, « [pucnocobIeHHOCT, OPraHU3MOB U €€ OTHOCUTEIBHOCTEY, «Kputepun
Buma», «Buabl-nBoiiHukn», «CTpykTypa Buaa B mnpupoxe», «Crmoco0bsl  BUI000pa3OBaHH»,
«['eorpaduueckoe BHIoOOpazoBaHWe TPEX BHIOB JIAHABIIIECH», «IKOJIOTHYECKOE BUI000pa30BaHUE BUIOB
cuHuLY, «[lomumtonel pacteHnii», «KamycTHo-peiedHblil ruOpum.

Ob6opynoBanue: repbapuu pacTeHH, KOJUIEKIMH HACEKOMBIX, dydesda NTHUIl M 3Bepeil C nmpuMmepamu
Pa3IMYHBIX IPUCIIOCOOJICHNH, Yydesa NTULL ¥ 3Bepeil pa3HbIX BUAOB, TepOapuu pacTeHUM OIM3KUX BUJIOB,
00pa30oBaBIIMXCS PA3IMIHBIMH CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BplsiBIieHHEe N3MEHUYUBOCTH Y 0COOEH OJHOTO BHJIAY.

JlaGopaTopHas pa6ora «IIpucnocoGneHuss OpraHu3MOB U UX OTHOCHUTEJIbHAS LIEJIeCO00Pa3HOCTHY.

JlabopaTopHas padora «CpaBHEeHUE BUA0B IO MOP(OIOrHIECKOMY KPUTEPHION.

Tema 3. Maxkpo3BoJironust M €€ pe3y/ibTaThl



Metonel u3ydeHus MakpodBoonMu. llaseoHTOnOrMYeckne METoAbl  M3YyYEHHUS  DBOJIOLMU.
ITepexonnbie HopMBbl U PUIOTEHETUYECKUE PSAbI OPraHU3MOB.

buoreorpadudeckne meronsl uszydeHus sBomouuu. CpaBHeHue ¢uopsl U (ayHbI MaTEpUKOB U
ocTpoBoB. bruoreorpadpuueckue odbmactu 3emin. BUIBI-9HIEMUKH U PEITUKTHI.

OMOPHOIOrHYECKHE U CPAaBHUTEIbHO-MOP(OIOrnyeckre MeTO bl U3y4eHus 3Bostonnu. ['eHeTnueckue
MEXAHHU3MBI DBOJIIOLIMY OHTOTE€HE3a U MOSBIICHUS HBOJIOLNOHHBIX HOBIIECTB. [ 'OMOJIOTHYHBIE Y aHAJIOTHYHBIC
opranbsl. PynumeHtapHble OpraHbl W aTaBU3MBL. MOJEKYISIpPHO-TEHETHYECKUE, OWOXMMHYECKUE U
MaTEeMaTHYECKUE METO/Ibl N3YUEeHUs S3BONIOLMU. ['oMoiornynbie reHbl. COBpEMEHHBIE METO/IbI TOCTPOEHUS
(MIOreHeTUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTall¥ U HBOJIIOLIUSA TEHOMOB.

OOmue 3aKkoHOMEpHOCTH (TpaBuia) 3BoONONUH. [lpunyun cmensvt Gyukyuti. HeoOpaTuMocCTh
9BOJIIOLIMU. AlaniTUBHAs paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.

JdeMoHcTpannun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuuer 1 cxembl: «PUIOTEHETUYECKUN PSJ JIOMIAIN», «APXEONTEPUKC», «3BEpo3yObIe SIIEph»,
«Creronedainsn», «PuanOPUTH, «CeMeHHbIe MaNOPOTHUKMY, «bruoreorpadudeckne 30Hb1 3emin», «Jpeid
KOHTUHEHTOB», «Penukrobl», «HauanpHble cTaguyd 3MOPUMOHANIBHOTO PAa3BUTHUS MO3BOHOYHBIX JKUBOTHBIX),
«["oMoNIOrMYHBIE ¥ aHAJIOTUYHBIE OpTraHbl», «PyIUMEHTB», «ATaBU3MBI», « XpOMOCOMHBIE HA0OOPHI YEI0BEKa
U IIUMIIaH3e», «[ JTaBHbIe HAanpaBlIeHUs BOTIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOTIOLUI.

OOopynoBanue: KOJUICKIIMH, TepOapuu, MYJBSDKH HCKOMAEMbIX OCTAaTKOB OPraHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaeHue u pa3BuUTHE JKM3HA HA 3eMuie

HayuHble rumoTe3bl MpOUCXOXAECHUS KU3HM Ha 3emie. AOuoreHes u maHcrnepmusi. JloHaydHble
IIPEJICTaBICHUS O 3aPOXKICHUH )KU3HH (KpealMoHn3M). I nroTes3a nocTOSIHHOTO CaMO3apOsKICHHUS )KU3HU U €€
ornpoBepkeHue onsitamu ®@. Penu, JI. Cnannanuanmy, JI. Iactepa. Ilporcxoxaenue »KU3HU U aCTPOOHOIOTHS.

OcHOBHBIE 3Tamnbl HEOpraHudeckoil sBomtoruu. IlnanerapHas (reojoruyeckasl) 3BOJIIOLMA.
Xumu4deckasi dBONONUSA. AOHWOTEHHBIN CHHTE3 OpPraHMYeCKHWX BEIIeCTB W3 Heopranmdeckux. OmbiT C.
Munnepa u I'. FOpu. OGpazoBanue mosmMepoB u3 MoHoMepoB. Koanepmathas rumore3a A. M. Onapuna,
rUIoTe3a nepBuyHoro Oynpona J[x. XomnaeliHna, renernueckas runoresa I'. Mémnepa. Pu6oszumsr (T. Yek) u
runoresa «mupa PHK» V. I'un6epra. @opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emin u MeTobl €€ n3ydeHus. MickonaeMple Opranmdeckue octatku. ['eoxponosorus u eé
MeToJ1bl. OTHOCHUTENbHASI U A0COIIOTHASI T€OXPOHOJIOTHA. [ 'e0XpoHOIOrnyecKas Kana: 0Hbl, 3pbl, IEPUOJIbI,
AIOXHU.

HavanpHble aTanmbl opraHudeckoil 3Bositonuu. [losBieHne M 3BOMIONMS MEPBBIX KIETOK. DBOJIOLUS
MeTtabonu3ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMeHHble MHUKPOOHBbIE OMOIUIEHKM KaK aHajior

nepBbix Ha 3emiie coobmectB. CTpoMaTouThl. [IpOKapruoOThI U SYKapHOTHI.



[Ipoucxoxaenne  dykapuoT  (CUMOMOTEHE3).  DBOJIOIMOHHOE  NPOUCXOXKIECHHWE  BHUPYCOB.
[IponcxoxneHre MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYNI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Talbl YBOJIIOIMHU BRICHIMX pacTeHuil. OcHOBHBIE apoMop(]o3bl pacTeHHd. Beixon pacTenuit
Ha cymy. [losiBneHne cnopoBbIX pacTeHU U 3aBOoeBaHKE UMM cyii. CeMeHHble pacteHus. [Ipoucxoxaenue
[IBETKOBBIX PACTEHUM.

OCHOBHBIE 3TaITbl SBOJIIOIMH KUBOTHOTO MUpa. OCHOBHEIE apoMOp(O3bI )KUBOTHBIX. BeHackas ¢ayHa.
KeMOpuiickuii B3pbIB — IMOSBICHHUE COBPEMEHHBIX TUMOB. llepBbie XOpaoBbIe >KUBOTHBIC. JKU3HB B BOJE.
DBoJIIoNMs MO3BOHOYHBIX. [Iponcxoxaenue ampubuii u pentuinuii. [IpoucxoxkaeHue MICKONHUTAIONIUX W
ntull. [lpunnun kmodyeBoro apomopdosza. OcBoeHue 0eCro3BOHOYHBIMHU M MO3BOHOYHBIMHU KUBOTHBIMU
CYILH.

Pa3zButure xu3Hu Ha 3emIie 1O ApaM | Mepruoaam: apxei, IpoTepo30i, Maaeo30i, Me3030i1, KalHO30il.
OOmas xapakTepucTUKa KiIMMaTa W TeoJIoTMYecKuX IMpoueccoB. [losiBleHne M paciBeT XapaKTepHBIX
OpraHu3MOoB. YTIeo0pa3oBaHME: €ro YCIOBHS U BIUSHUE HA FA30BBIA COCTAB aTMOC(EpHI.

MaccoBble BBIMHpPAHUS — JKOJOTMUECKHE KPHU3UCHI MPONuIoro. [IpuyuHBl U CIEACTBUS MacCOBBIX
BbIMUpaHui. COBpPEMEHHbIH HKOJIOTMYECKUH Kpu3uc, ero ocobeHHoctu. IIpobiema coxpaHeHus
OnopazHooOpa3us Ha 3emire.

CoBpeMmeHHas cuctemMa opraHuyeckoro mupa. [IpunHnumnel kinaccudpukanuu opraHu3mMoB. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

JdeMoHcTpanun

[Hoptpetsr: ®@. Penu, JI. Cnannanuaunu, JI. [Tacrep, Y. 1. Meunukos, A. U. Onapun, J{x. Xongei, I
Ménmnep, C. Muinep, I'. IOpu.

Tabmuubr u cxemsl: «Cxema omnbiTa @. Pemu», «Cxema ombita JI. Ilactepa mo wusydeHuto
caMo03apoKIeHus Ku3Hm», «Cxema ombita C. Musuiepa, I'. FOpu», «Tansl HeOpraHWYECKON IBOTIOIIUNY,
«I["eoxpoHonoruyeckas mkaiga», «HadampHble 3Tambl opraHMYecKod 3BodrOIUN», «Cxema oOpazoBaHUs
yKapuoT MyTéM cumbuoreneza», «Cucrema >XuBOM mpupons», «CTpoeHHe BHUpyca», «ApoMopdo3bl
pactenuit», «PuaMOPHUTEY, «OTHOKIETOYHBIC BOJOPOCTH», «MHOTOKIETOYHBIC BOAOPOCIH», «MXm»,
«ITanopotaukmy», «lomocemeHHble pacTeHus», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHS
KUBOTHOTO MHPa», «ApoMop0o3bl KUBOTHBIXY, «[IpocTeitmmey, «KuieunononoctHsie», «Ilnockue yepBm»,
«Unenuctonorue», «PuiOb, «3eMHOBOmHBIE», «IIpecmbikaromuecs», «lITumpl»y, «MaeKkomuTarume,
«Pa3BuTHE XHU3HU B apXEUCKONl 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOUN 3pe», «Pa3BuTHE KU3HU B
MaJIe030MCKON 3pe», «Pa3BUTHE KU3HH B ME3030MCKON 3pey, «Pa3BUTHE XKM3HM B KaHO30MCKOW 3pey,
«CoBpemMeHHasi CUCTEMa OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTeHUN pPA3THYHBIX OTIENIOB, KOJUICKIIMHM HACEKOMBIX, BJIQKHBIC
npenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKITUN UTJIOKOKHUX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX,
gyuyejga MTHUIl U 3BEPEH, KOJUICKIIMM OKaMEHEJOCTEH, IOJIE3HBIX HCKOIMAEMbIX, MYJSDKH OPTraHUYECKHX

OCTaTKOB OPraHMU3MOB.



BupryanbHas jgaboparopHas padora «MopaenupoBanue onbiToB Musuiepa—tOpu no u3ydyeHuro
aOMOTreHHOT0 CHHTE3a OPraHNYeCKUX COSTUHEHHH B MEPBUYHOM aTMochepe».

JlabopaTopHas padora «/3ydeHue u onrucaHue UCKOMAEMbIX OCTaTKOB APEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «l3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUM Pa3HbIX OTJEIOBY.

IIpakTuyeckasi padora «M3yueHne ocOOEHHOCTEH CTPOCHUS MTO3BOHOYHBIX JKHBOTHBIX).

Tema 5. IlpoucxoxkaeHue 4ei0BeKa — AHTPOIOreHe3

Pa3nensl u 3anaun anTpononoruu. MeTopl aHTPONOJIOTUH.

CraHoBJIeHUE TIPECTABJICHUHN O IPOUCXOXKACHNUN YesoBeKa. Penurnosusie Bo33penus. CoBpeMeHHbIE
Hay4YHbIE TEOPUHU.

CxoncTBO uenmoBeka ¢ JKMBOTHBIMU. CHcTeMaTHdecKoe IMoJIokKeHHe uenoBeka. (CBHIETENbCTBA
CXOJICTBA YEJIOBEKA C XKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oioruueckue, 3MOpHOIOruuecKue, Qpu3noaoro-
Onoxmmmuueckue, mnoBeneH4Yeckrne. OTIMYHS YelloBeKa OT JKUBOTHBIX. [IpsIMOXOXKIeHHE M KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta U BTOPOW CUTHATIBHOM CUCTEMBI.

JBmwxymue cuibl  (pakTopel) aHTpONOreHe3a: Ouonoruueckue, couuanbHble. COOTHOLIEHHE
OHMOJIOTMYECKHUX M COITMATBHBIX (DaKTOPOB B aHTPOTIOTCHE3E.

OcCHOBHBIE CTaJWUU aHTpororeHesza. PanHue dYeroBekooOpaszHble 00€3bsHBI (IPOKOHCYJIBI) U pAaHHHE
MOHTUABl — OOIIME TPEIKH YeTOBEKOOOpPa3HBIX 00€3bsiH U J0JeH. ABCTPATONMUTEKH — JIBYHOTHE MPEIKU
mojaeil. YenoBek yMelnblid, MepBbie U3rOTOBJICHUS OPY AU Tpyaa. YemoBeKk MPpsSMOXOASIINN U IEPBbIA BBIXO
mojei 3a npeaensl Adpuku. YemoBek reinens0eprekuii — oOImiA MpeIoK HeaH IePTATLCKOTO YeJIOBEKa
YyesoBeKa pazyMHOro. YenoBek HeaHAEPTAIbCKHUI KaK BUJT JIFOJIEH XOJI0QHOr0 KiuMarta. YeaoBeK pa3yMHbIN
COBPEMEHHOTO THIIA, IEHUCOBCKUI UeIOBEK, OCBOEHHE KOHTHHEHTOB 3a npeaenamu A¢puku. Ilaneoreneruka
Y TIAJIEOT€HOMHKA.

DBOJIOIMS COBPEMEHHOI'O YesloBeKa. EcTecTBeHHBIN 0TOOp B MOMYJISIIMAX YeaoBeka. MyTallMOHHBIN
npouecc U noaumopousm. llomynsunoHHble BOJHBL, Apeiid reHoB, murpauus U <«3(p@exT ocHoBarens» B
MOMYJISALUSAX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue packl. [lonstue o pace. bombinme pacel: eBporneougHas (eBpa3uiickas), aBCcTpalo-
HerpoujHasi (3KBaTopuaibHas), MOHTroJOMJHAs (a3uaTcKO-aMepHKaHCKasi). Bpems u myTu pacceneHus
yernoBeka 1o IiaHere. EauHCcTBO uyenmoBeueckux pac. HayuyHas HeCOCTOATEIBHOCTh —pacusMma.
ITprucnocoO1eHHOCTh YeloBeKa K pa3HbIM YCIOBUSM OKpYy»Katolei cpenbl. Bausaue reorpadudeckoii cpebl
u nipeiia reHoB Ha MOP(OIOTHIO U PU3HOJIOTHIO YETIOBEKA.

MexauciuIuinHapHple METONIbI B (pu3udeckoit (OMOJIOTHYECKO) aHTPOIOJIOTHH. IBOIIOIMOHHAS
AHTPOIOJIOTHS U MaJI€0aHTPOIOJIOTUS YETIOBEUECKUX oMy Isauuii. bBuoconuanbHble ncciaenoBaHus IPUPOIbI
yenoBeka. MccnenoBanne K03BOMOLUN OHOJIOTMYECKOTO U COIIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpanun

[Toprpetsr: Y. {apun, JI. JIuku, . 5. Pornackuii, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeToapl aHTponojorum», «['oJoBHOM MO3r uenoBeka», «YenoBekooOpasHbIe

O6€3I>5IHBI», «CKeJleT 4ejJoBeKa M CKEJIeT HIMMITaH3E», ((Py,Z[I/IMeHTBI U aTaBHU3MBbI», «Z[BI/I}KYI_HI/IC CHJIbI



AHTPONOTE€HE3a», «IBOJIOIMOHHOE JAPEBO YEIOBEKa», «ABCTpajonuTek», «YemoBek ymenblin», «HemoBek
npsaMoxoasamny, «JlennucoBckuit yenosek» «Heannepranbub», «KpomanboHub», «IIpenku denoBekay,
«OTarbl 3BOJIIOLUY YeI0BEKa», «Packl uenoBekay.

OO6opynoBaHue: MyJSDKH OKaMEHEIOCTEH, MPEIMETOB MaTepUANbHOM KyJBTYPHl NPEIKOB YEIIOBEKa,
penponykiuu (dotorpaduu) KapTHH ¢ MUDOIOTHUYSCKUMH W OMOJEHCKUMH CHOKETaMHU TPOUCXOKICHUS
yenoBeKka, (Qororpaguu HaxOJOK MCKOMAEMBbIX OCTAaTKOB YEJIOBEKa, CKEJeT dYelloBeKa, MOJENb dYeperna
4esloBeKa M Yeperna IIMMIAaH3€, MOJEIb KUCTH YeJIOBEKa M KHCTH IIHMMIIaH3€, MOJEJIHM Topca IPEIKOB
4eJI0BeKa.

JladopaTopnasi padora «/I3ydeHne OCOOEHHOCTEH CTPOCHHS CKeJeTa YelOBEKa, CBS3aHHBIX C
MIPSAMOXOXKIACHUEM.

IIpakTnyeckas padora «l3ydyeHne 3K0I0rnYeCKUX aanTaluii YeIOBEKaY.

Tema 6. Jkos10rusl — HAYKa 0 B3aMMOOTHOLIEHHSIX OPraHU3MOB M HA/IOPTAaHU3MEHHbIX CHCTEM €
OKpY:Kalollei cpenoi

3apokIeHre W pa3BUTHE dKojoruu B Tpyaax A. I'ymOonmpara, K. @. Pymee, H. A. Ceseprona, D.
I'exkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTUMH HayKaMHu.

Metonp! sxonoruu. [lonesbie HaOmMO1eHNA. DKCIIEPUMEHTHI B 3KOJIOTUH: IPUPOHBIE U JJAOOpaTOpHBbIE.
MopenupoBanue B HKOJOTMU. MOHHUTOPUHI OKPY’KAIOIIEH Cpeabl: JIOKaJIbHBIM, PErHMOHAJIBHBIA H
TJ100aTBbHBIHN.

3HaueHue 3KOJOTUYECKUX 3HAHUH /71 4eJIoBeKa. DKOJIOTHYECKOE MUPOBO33PEHUE KaK OCHOBA CBSA3EH
YeJloBe4YecTBa C Mpupoaod. PopMUPOBAHUE 3KOJOTUYECKOW KYJIBTYpPbl U 3KOJOTMYECKOW TI'PaMOTHOCTH
HaceJeHUsl.

JdemoHcTpaunu

[Moptpetsr: A. l'ymbonsar, K. ®@. Pynse, H. A. CeBeprios, O. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuips! u cxemsl: «Pazaens 3koaorun», «MeToibl 3K0I0rum», «CxeMa MOHUTOPUHTA OKPYKaroIeH
cpenb.

JlabopaTopHasi padora «/3ydyeHne METOJOB 3KOJIOTHUECKUX UCCIEIOBaAHUIN.

Tema 7. Opranusmsl u cpeia 00UTaHUS

Oxosornueckue (GakTopel W 3aKOHOMEPHOCTH WX jaecTBus. Kiaccuduxaius SKOJTOTHYECKHX
¢dakTopoB: abuoTHueckue, OuoTHYeckue, aHTpororeHHele. OOImMe 3aKOHOMEPHOCTH  JIEHCTBHA
skosornueckux ¢axktopoB. IlpaBuno wmunummyma (K. Ilnpenrens, . JluOux). TonepaHTHOCTS.
OBpUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornyeckue gaktopsl. CBET Kak 3kojoruueckuit paxrop. [leiicTBre pa3HbIX y4aCTKOB COJIHEYHOTO
CIEKTpPa Ha OPraHuU3Mbl. OKOJOIMYECKHE TpPYIIBbl pPAaCTEHUM M >KMBOTHBIX IIO OTHOLIEHUIO K CBETY.
CurnanbpHas ponb cBeta. DOTONEPUOIU3M.

Temnepatypa kak sKosiorudeckuii gpakrop. JlelicTBue TemnepaTrypsl Ha opranu3msl. [lofikuiaorepmMHbie

Y TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.



Bnaxxnocts kak skonormyeckuii (axrtop. IlpucmocobiieHnuss pacTeHUN K TOIJIEPKAHUIO BOJHOTO
Oanmanca. Knaccudukanus pacteHuil mo OTHOIIEHHIO K Boje. llpucrnocoOnieHus >KMBOTHBIX K HM3MEHEHMIO
BOJHOI'O PEKUMA.

Cpenpl 0OMTaHMsI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IYIIIHAS, TOYBEHHAs, TTTyOMHHAS OIIOYBEHHAS,
BHyTpUOpranuzmMeHHas. Ou3nKo-XUMHYECKHE OCOOCHHOCTH cpesl 0OuTaHus opranu3MoB. [Ipucnocobienus
OpraHU3MOB K ’)KM3HU B Pa3HbIX Cpefax.

buonoruueckue putmbl. BHemHue u BHYTpeHHME pUTMbL. CyTOUYHBIE W TOJUYHBIE PUTMBI.
[Iprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM KU3HU.

Kuznennwsie Gopmbr opranuzmoB. [loHsarue o xu3HeHHOU (opme. JKusHeHHBIE (POPMBI pacTEHUM:
JepeBbsl, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHbIE (HOPMBI
KUBOTHBIX: THIPOOUOHTHI, T€OONOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnyeckue dakTopsl. Bunbl 6MOTHUECKHX B3aUMOJICHCTBUN: KOHKYPEHIIUS, XUITHIYECTBO, CHMOHO3
u ero ¢opmsl. [lapasutusm, kooneparus, MyTyaau3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HAXJICOHUYECTBO).
Herpoduueckue B3ammoseiicTBus (Tomuueckue, Qopuyeckue, dadpuueckue). 3HaAUYCHHE OMOTHUYECKHX
B3aMMOJICHCTBUIM JJI1 CYyIIECTBOBAaHUS OpPraHU3MOB B cpene oOutaHus. I[IpuHIMO KOHKYpPEHTHOTO
UCKJIIOYECHHUS.

JdeMoHcTpannun

Tabmumpl 1 cxembl: «Okonorudyeckue (HakTopb», «CBETOBOH CHEKTP», «IKOJOTMUYECKHE TPYIIIBI
KUBOTHBIX 110 OTHOIIEHHUIO K CBETY», «TEIUIOKpOBHBIE MUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIEY,
«DU3HONIOTHYECKHEe a/alTaliul KXUBOTHBIX», «Cpenbl oOMTaHUS OPraHu3MOBY», «bHOIOTHYECKUE PUTMBI»,
«Kuznennole popmbl pacteHHil», «KuzHeHHBIE (HOPMBI KUBOTHBIX», «IKOCUCTEMA IIHPOKOIMCTBEHHOTO
necay, « DKocHcTeMa XBOMHOTO jiecay, «llenu nutanusy, « XuuHudectBoy, «llapasutuzm», «KoHkypeHuus»,
«CumMbno3y, «KoMMeHcaIu3My.

ObopynoBanne: repbapuyd pPacTeHWM W >KUBOTHBIX, MPHUCIIOCOOJICEHHBIX K BIUSHUIO Pa3TUIHBIX
IKOJIOTUYECKUX (AKTOPOB, TepOapuu CBETONIOOMBBIX, TEHENMIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHHIA,
CBETONIOOMBBIC, TEHETMIOOMBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIE pACTeHHs, TepOapuu M KOJUIEKUIUHU
TEIUI0II0O0UBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYMBBIX paCTEHUI, dYyUesia NTUI U 3Bepel, repOdapuu pacTeHUH,
OTHOCSIIIUXCS K TUrpoduTam, kcepopurtam, Me30(hruTaM, KOMHATHBIE PACTEHUS JaHHBIX FPYI, KOJUIEKIIHH
KUBOTHBIX, OOUTAIOIINX B Pa3HBIX CPeax, repOapuu U KOJJIEKIIMU PACTEHUH U dKUBOTHBIX, 00J1aIaI0ITIX
YepTaMy MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBUHN JKHU3HHU, repOapuul U KOJJIEKIIMUA PAaCTeHUN
U OJKMBOTHBIX PA3NIMYHBIX KU3HEHHBIX (OpPM, KOJJIEKIUU >KUBOTHBIX, YYACTBYIOIIUX B pa3INYHBIX
OMOTHYECKHUX B3aUMOJCHCTBUSX.

JlaGopaTopHas pa6ora «BpisiBieHre MpUCIIOCOOICHNH OPraHU3MOB K BIMSHUIO CBETaY.

JlaGopaTopHas pa6oTa «BpisiBiieHre MpUCIIOCOOICHNI OPraHU3MOB K BIMSHUIO TEMIIEPATYPBD».

JlabopaTopHasi paboTa «AHATOMHYECKHE OCOOCHHOCTH PAaCTCHUI M3 Pa3HbIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUAOB M MOMYJISALIUAI



DKOJIOrMYecKre XapaKTepucTUKu nomyisiuuu. [lomymnsmus kak Ouosormyeckas cucrema. Poib
HEOJHOPOJHOCTH Cpenbl, (pu3nyecknx OapbepoB M OCOOCHHOCTEW OMOJOTMHM BHJIOB B (HOPMHUPOBAHHUH
MIPOCTPAHCTBEHHON CTPYKTYPHI MOMyJIsiiuii. OCHOBHBIE MMOKA3aTENH MOMYJISIIIUN: YUCIEHHOCTD, INIOTHOCTD,
BO3pACTHAs U MOJIOBAsI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAITHSI.

DKojoruueckasi CTpykrypa nomysasiuu. OueHka YMCcIeHHOCTH oMy IAund. JuHaMuKa nomy iy u
e€ perymsnus. buotudeckuii moTeHnuan nonyasauuu. MoaenupoBanue AMHaMUKH nomyJsiuu. Kpuselie pocta
YUCIIEHHOCTH TOmyJisiuud. KpuBble BbDKUBaHUS. Perymnsiusi 4UCICHHOCTH TOMYJISIIHA: Poib (PakTOpoB,
3aBUCSAIIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJOTHYECKUE cTpaTeruu BuaoB (r- u K-crparerun).

[Tonsitue 00 »KoNOTHMYECKOW HuIe Buaa. Mecroobutanue. MHOTOMEpHasT MOJETh IKOJIOTHYECKOM
Hum Jx.M. Xarunacona. Pazmepsl skonornyeckoilt HUu. IloTeHnpanbHas u peaatu3oBaHHas HUIIIH.

Bun kak cucrema monysnsnuidi. Apeansl BUIOB. BUIbI ¥ UX )KU3HEHHBIE CTPATETUU. JKOJIOTUYECKHE
SKBHBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPAIINi )KUBOTHBIX. bronornueckre HHBa3UU 4y KEePOJHBIX BUOB.

JdemoHcTpauuu

IMoprper: k. M. XatunHcoH.Tabmuupl U cxembl: «DKOJIOTHMYECKUE XapAKTEPUCTHUKU MOIYJISALUN,
«IIpocTpaHCTBEHHAS CTPYKTYpa MOMYJISIHIY», «Bo3pacTHble miupaMupl NOMyIsiiun», « CKOPOCTh 3aCeICHHS
MOBEPXHOCTH 3eMJIM Pa3TUYHBIMU OpraHu3MaMm», «Mojenb skonorundeckoit Humm Jx. Y. XaTunHnconay.

Ob6opynoBanue: repdapun pacTeHUM, KOJUIEKIIUH KUBOTHBIX.

JladopaTopnas padora «IIpucrnocobnenus ceMsH paCTeHUN K PACCEICHUION.

Tema 9. Jkos0rust cood1IeCTB. IKOJOTHYECKHE CUCTEMBI.

Coo0miectBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBSI3U MKy OpraHiu3MaMi B OUOIICHO3E.

Okocuctema kKak OoTkpbiTas cucreMa (A. Jlx. Tencnu). DyHKIMOHAIbHBIE OJOKH OpraHU3MOB B
IKOCHCTEME: TPOAYIECHTHI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHH. Tpoduueckne Ienu U CETH.
AlGuoTtnaeckue 6J10ku dKocucTeM. [104BBI U MBI B 9KOcHcTeMax. KpyroBopoT BeecTB M MOTOK SHEPTUH B
IKOCHCTEME.

OcHOBHBIE TMOKa3aTean JKOCHUCTeMbl. bromMacca W MpoAyKUHsA. DKOJOTHMYECKHUE MHPAMUABI YHCEN,
OMOMacChl U DHEPTUH.

Junamuxa  sxkocucmem. Kamacmpoguueckue nepecmpouxu. @Puykmyayuu. HampaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUYHBIE M BTOPUYHBIE CYKIIECCUU U UX HPUYUHBL
AHTpOIIOTeHHBIE BO3CHCTBHs Ha cykueccuu. KimmakcHoe cooOmiectBo. bropa3zHooOpasue U MONHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBI. JKxocucmemsl 03Ep U pek. DKOcUcmemvl MOpeli U OKeaHo8. IKOCUCHeMbl
MYHOp, 1eCc08, cmenetl, NyCmblHb.

AHTpPOIIOTEHHBIE DKOCHCTEMBI. ATpo3KocucTeMa. ATpoIreHo3. Paznuuns Mexay aHTPOIOT€HHBIMH U

IIPUPOIHBIMH SKOCUCTEMAaMH.



VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTBHI ypOodkocucteMm. [oponckas d¢uopa u  dayHa.
CunaHTpOnM3anMsl TOPOJCKOW (ayHbl. buonormdeckoe M XO3SMCTBEHHOE 3HAYEHHWE arpodKOCHCTEM H
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUH OpraHM3MOB B SKOCHUCTeMax. Poub
Kackaonoz2o sghghekma u 6u008-30upuxamopos (Kiouesvix 6ud08) 8 @OYHKYUOHUPOBAHUU IKOCUCTIEM.
[IepeHoc sHEprUU U BEMIECTB MEXKITY CMEKHBIMU IKOCUCTEMaMHU. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISILIAN 1
HKOCHCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanuzmvl  8030eticmeus 3a2pA3HEHULl PA3HLIX MUNO0E HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmeusi. MeToA0I0T sl MOHUTOPUHTA ECTECTBEHHBIX U aHTPOIOT€HHBIX SKOCUCTEM.

JdeMoHcTpanun

[Toprper: A. JIx. Tencnu.

Tabmumsr u  cxembl: «CTpykrypa OuoneHo3a», «DKocHCTeMa HIMPOKOJIMCTBEHHOTO —Jiecay,
«9KocucTeMa XBOHWHOTO Jeca», «DyHKIMOHAIbHBIE TPYNIbl OPraHW3MOB B 3kocucteme», «Kpyrosopot
BEIIECTB B 9KocucTeMey, «Llenn nmutanus (macTOWIIHAS, ETPUTHAS)Y, « DKOJOTHYECKas MUPAMUIa YHCEID»,
«DKoJorHYecKas mupamuaa OnoMaccel», «IJKoJormdeckas nupampuna sHeprum», «OOpazoBaHue 00i0TaY,
«IlepBuunasi cykueccusi», «BoccTtaHoBneHue jeca mocie moxapay, «IKOCHCTEMa 03€pay, «ATPOILEHO3»,
«KpyroBopoT BeliecTB U MOTOK PHEPTUU B arporieHo3e», «IIpumepsl ypboskocuctem.

O6opynoBanue: repObapuu pacTCHHA, KOJUICKIIUM HACEKOMBIX, Yydyela NTHIl U 3BEpei, repdapuu
KYJBTYPHBIX U IUKOPACTYIINX PACTCHUH, aKBaPHyM KaK MOJEIb SKOCHCTEMBI.

IIpakTnyeckas padora «/I3yyeHue u onvcaHue ypooIKOCUCTEMBI.

JlabopaTopnas padora «/I3yueHue pazHOOOpa3Usi METKUX IMOYBEHHBIX YJIECHHUCTOHOTHUX B Pa3HBIX
HKOCHUCTEMAX.

IKCKypeHst «IKCKypcHs B THITUYHBIN OMOreoneHos (B 1yOpaBy, Oepe3HsK, €IbHUK, HAa CyX0JI0JIbHBIH
WM IOWMEHHBIH JyT, 03epo, 60JI0TO)».

IKCKypeust «IKCKYypCHs B arpOdKOCHCTEMY (Ha MOJIe MU B TETTTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — riiodaabHasi IKocHcTEMA

buocepa — obOmemnanerapHas o6omouka 3emiid, TJ€ CYIIECTBYET WM CYIIECTBOBaja >KHU3Hb.
PasButue npencrasnenuii o 6nocdepe B Tpynax 3. 3tocca. Yuenue B. 1. Bepaaackoro o 6uocdepe. Obnactu
6uocdepsl u e€ coctas. XKusoe BemecTBo 6uocheps! U ero GyHKIUH.

3aKkOoHOMEPHOCTH cytiecTBoBaHus orocdeprbl. OcodeHHoCcTH 6rocheprl Kak rio00aabHON SKOCHCTEMBI.
Jlunamuueckoe paBHoBecHe B Ouocdepe. KpyroBopoTs! BeniecTs 1 OMOreoXMMHUeCKHe HUKIIbI (YIiiepoa,
a3oTa). PuTMuuHOCTH siBeHUi B Onocdepe.

3oHaneHOCTh OMocdepsl. [lonsaTne o Ouome. OCHOBHbIE OMOMBI CYIIW: TYHJpa, XBOWHBIE Jieca,
CMEIIaHHbIE M MIMPOKOJMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MYCTHIHU, TPOIHMYECKHE JIeCa, BHICOKOTOPDS.
Knumat, pactutenbHbIi ¥ 5KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa 1 GyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 MOTEHIMaNa U OuochepHbIX PyHKINH.



JdemoHcTpauuu

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

Ta6muuer u cxemsl: «I'eocdepst 3emm», «Kpyrosoport azora B npupojie», «KpyroBopot yriepona B
npupone», «KpyroBopot kuciopoaa B mpupojae», «KpyroBopor Boael B mnpupojae», «OCHOBHBIE OHOMBI
cymmny, «Knumatnueckue nosica 3eminy, « Tynapay, «Tairay, «Cmemannbii gecy, «1IupokoaucTBeHHbBIN
necy, «Crenby, «CaBanHay, «[lycTbiHsy, « Tponudeckuii jiecy.

ObopynoBanue: repbapun pacTeHU pa3HBIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YUesnnoBek M OKpy:Kal0mias cpeaa

DKOJIOTHUECKHE KpU3UChI M WX NpUYMHBL. Bo3zaeiicTBue uenoBeka Ha Owochepy. 3arps3HeHHe
BO3AYIIHOU cpenibl. OXpaHa Bo3ayxa. 3arpsa3HeHre BOAHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pa3zpyiienue
nouBbl. OXpaHa NOYBEHHBIX peCcypcoB. MI3MeHeHue KinMara.

AHTpONIOreHHOE BO3JICWCTBHE HA PACTUTENIBHBIA M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl Npupoabl. KpacHble kHuru. Oco0o oOxpaHseMble
npupoaasie Tepputopuu (OOIIT). boranndeckue caapl ¥ 300JJ0THYECKHUE TAPKH.

OcCHOBHBIC TPUHILMUIIBI YCTOMYMBOTO Ppa3BUTHS 4YEJIIOBEUECTBA U MPUPOABL. ParmoHaibHOE
MPUPOOIIONIB30BAHAE M COXPAHEHHE OHMONIOTHYECKOro paszHooOpasus 3emiu. OOmme 3aKOHOMEPHOCTH
rI00aTbHBIX JKOJOTHYECKHX KpU3ucoB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa U €ro BEepOsTHHIC
MOCJIEICTBHUSI.

Pa3BuTHe METOZOB MOHUTOPHHIA pa3BUTUS ONACHBIX TEXHOI€HHBIX MpoueccoB. CucmemHvle
uccre0osanusl nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOU dnepeemuke. buonocuueckoe
pasHoobpazue u 6uopecypcwl. Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneuusaioujue 0OCmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 U dKocucmem. OcHOBbL dKOpeadbUIUMayuy KOCUCEM U
€cnocobos 60pbobL ¢ buonospexcoeHusmMu. PekoncmpyKyus MOPCKUX U HA3EeMHBIX IKOCUCEM.

JdeMoHcTpanumn

Tabnuipl U cxeMsbl: «3arps3HeHne aTMocepbl», «3arps3HeHue ruapochepby, «3arps3HeHne TOYBbD,
«ITapaukoBsIii 3¢ hekT», «Oco00 oxpaHsieMble TPUPOIHBIE TEPPUTOPUNY, «MOAETH YIIPABISIEMOrO MUPaY.

O6opynoBanue: Qororpaguu OXpaHIEMbIX pacTeHHW W IKUBOTHBIX KpacHoit kuurm Poccuiickoit

®enepannn, KpacHO! KHUTH pernoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHs OOYYaIOUIMMHUCS HpPOTrpaMM
cpeaHero oodero 00pa3oBaHus: JIMYHOCTHBIE, METANIPEAMETHBIE U MTPEIMETHBIE.
B cTpyKkType TMUHOCTHBIX Pe3yJbTaTOB OCBOCHUS ITPOrPaMMBbI 110 OUOJIOTUH BbIIETICHBI CIIETYIOIINE

COCTABJISIFOIIUE: OCO3HAHHWE OOYYAIOIUMHUCS POCCHUHCKON TPakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K



CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH M CaMOOMNPENENICHUIO, Haluyue momusayuu K OOyUYEHHUIO0 OHMOJIOTHH,
yenenanpagienHoe paszeumue BHYTPEHHUX YOEKICHHM JMYHOCTH Ha OCHOBE KIIIOUEBBIX IEHHOCTEH WU
UCTOPUYECKUX TPAJULMI pa3BUTHs OMOJIOTMUECKOI0 3HAHUS, 20MOBHOCHb U CNOCOOHOCHb 00YYarOIINUXCS
PYKOBOJACTBOBATBCS B CBOECH JEATEIBHOCTH LICHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, NPUCYIIHMH CHCTEME
OMOJIOrHUeCKOro 00pa30BaHUs, HAIUYlUe NPABOCO3HAHUS SKOJIOTHUECKOM KYIbTYPbl, CHOCOOHOCMU CINABUMb
LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yIbTATHI OCBOSHHS TPOTPAMMBI 110 OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE YUEeOHOH 1
BOCIUTATEIBHON AEATEIBHOCTH B COOTBETCTBUM C TPAJAWLMOHHBIMU POCCHMCKHUMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMHU U JYyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMH B 00ILIECTBE MpaBUIaMU U HOpMaMU
MOBEJICHUS U CIIOCOOCTBYIOT IpoOLleccaM CaMOIO3HAHMSI, CaMOBOCIIUTAHHUS U CaMOPa3BUTHUS, Pa3BUTUA
BHYTPEHHEH MO3ULUH JIMYHOCTH, IATPUOTU3MA U YBAKEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TPyAd U
CTapuieMy IIOKOJIEHHIO, B3aMMHOIO YBa)KCHUs, OCpEKHOr0 OTHOLIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauIMsIM MHOTOHAaMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoe U OKpyKarolien cpese.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO npeamMeTra « bHoaorusy JOMmKHBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTH OOYYAIOLINXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3HMIMEH JHMYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpHUEHTAIMH, TO3UTHBHBIX BHYTPEHHUX YOCXKICHMUM, COOTBETCTBYIOIIHNX
TPaJAULIMOHHBIM [EHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUpPeHHE >KU3HEHHOTO OMbITa U  OIbITa
NEATEIBHOCTH B MPOLECCE PEATTU3ALMN OCHOBHBIX HAIPABIECHUN BOCIIUTATENbHOU IE€ATEIbHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpa:kaaHCKOro BOCIIUTAHUSA

c(hOPMHUPOBAHHOCTH IPAKIAHCKON MO3UINH 00YYAIOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOTO YJieHa
POCCUICKOTO O0IIIEeCTBa;

OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX MPaB U 005S3aHHOCTEN, YyBaKEHUE 3aKOHA U [IPaBOIIOPSIIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOM AESATENbHOCTU IPU CO3/IaHUU YYEOHBIX MPOEKTOB, PELIEHUU
y4eOHBIX U MO3HABATENBHBIX 33]1a4, BBHITIOJTHEHUH OMOJOTHYECKHIX YKCIIEPUMEHTOB;

CIOCOOHOCTH OMPENENSITh COOCTBEHHYIO TTO3HIIMIO 10 OTHOIIEHHUIO K SBIICHUSM COBPEMEHHOU KHU3HU U
OOBSACHATH €&;

YMEHHE YUUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aUMOICHCTBHUS JIIOCH C
pa3HBIMH YOKIACHUSIMH, KYTbTYPHBIMU IIECHHOCTSIMHU M COIIHAIILHBIM MOJIOXKEHUEM;

TOTOBHOCTH K COTPYTHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOTHEHUS YI€OHBIX, TIO3HABATEIBHBIX U
UCCIIEIOBATENbCKUX 33/1a4, YBAKUTEILHOTO OTHOLLIEHUS] K MHEHHIO ONIIOHEHTOB MPU 00CYKICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO CO/AECPIKAHMUS;

TOTOBHOCTBH K T'YMaHUTApPHOU U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

c(hOpPMHUPOBAHHOCTh POCCHUUCKOW TPAKIAHCKOW HACHTHYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTH Tepel PoauHOM, TOpIOCTH 3a CBOM Kpaii, cBO0 Po/iMHy, CBOM SI3bIK U

KyJbTYpY, IPOIIJIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACJIEINUIO U MAMSATHUKAM IIPUPOJIbI, TOCTHXKEHUSAM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CIIOCOOHOCTH OIICHHWBATh BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBIICHHE U pa3BUTHE OMOJIOTHHU, TOHUMAHUS
3HaYeHMs OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'0 O0IECTBA;

uzeiHas yOexaEHHOCTb, TOTOBHOCTh K CIy>KEHHIO M 3amuTe OTedyecTBa, OTBETCTBEHHOCTh 33 €ro
cyp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX IEHHOCTEW POCCUIMCKOIO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPaJIbHO-
HPABCTBEHHbIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOI'O BKJIaJla B IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOT'O TPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaaulMsAMH HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHUSA:

ACTETUYECKOE OTHOLIECHUE K MUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
CHOpTa, TPyAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHUE SMOIIMOHAIBHOTO BO3/IEUCTBUS )KMBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHHIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMIIEHHE MpPOSBIATH KayecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHUSA, (GOPMHPOBAHMA KYJAbBTYPbI 3A0POBbS M 3MOIHOHAJIBLHOIO
0J1aronoTyyus:

MIOHMMAaHKE U peaTu3aliyis 3I0pOBOT0 M 0€30MacHOro 00pasa )KU3HHU (3710pOBOE MUTAaHUE, COOTIOICHHE
TUTMEHUYECKUX IIPaBUII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUH U OT/AbIXA, PEryJsipHas pusnueckast
aKTUBHOCTb), O€PEXKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3710POBBIO;

MOHMMAaHWE UEHHOCTH MPaBHJ HHIUBUAYAJIHFHOTO W KOJUIGKTUBHOTO O€30MacHOTO MOBEICHHS B
CUTYaIUsIX, YTPOXKAIOUINX 30POBBIO U JKU3HU JIOCH;

OCO3HAHME TOCJEACTBUI W HENpPUATHS BPEIHBIX MPUBBIUEK (YHOTPEOJICHHs aJIKOroJis, HapKOTHUKOB,
KypEHHUs);

6) TPya10BOr0 BOCIMTAHUSA:

TFOTOBHOCTH K TPYAY, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYyAOI00HE;

TOTOBHOCTb K QKTUBHOM JEATEIbHOCTH TEXHOJIOIMYECKOM U COLMAJIBHOM HANpaBICHHOCTH,
CIOCOOHOCTHh MHUIIMUPOBATH, JIAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHATH TAKYIO 1A TEbHOCTD;

MHTEPEC K pa3InyHbIM chepam npodeccuoHAIbHON 1eATeIbHOCTH, YMEHHE COBEPILIATh OCO3HAHHBIN
BbIOOD Oytyiieit mpodeccuu U peaqn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U cCaMO00pa30BaHUIO Ha MPOTSHXKEHUH BCEH KU3HU;



7) 3K0JI0ru4ecKoro BOCIUTAHMSI:

HKOJIOTMYECKH 11eJIecO00pa3HOe OTHOIIEHUE K IPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€
CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOIMYECKON KyJIbTYpbl: MPUOOpETEHHE OIbITAa IJIAHWPOBAHUS IMOCTYNKOB H
OLIGHKH UX BO3MOYKHBIX MOCJEICTBUMN AJIs1 OKPY KAIOIIEH CPeIbl;

OCO3HaHUE TI00aNIbHOT0 XapaKkTepa SKOJIOTMYECKUX MPOOJIeM U MyTel UX pelieHus;

CIOCOOHOCTH UCIOJIB30BATH MPHOOPETaeMbIe TP N3YUYECHUH OMOJIOTUN 3HAHUSA U YMEHHS IIPU PELICHUU
HpO6JICM, CBA3aHHLIX C pallMOHAJIbHBIM ITPUPOAOIIOJIL30BAHUEM (CO6JIIOI[CHI/IG IMpaBUJI MIOBCACHUA B IPHUPOAC,
HAIpPAaBJICHHBIX HA COXpaHEHHE PaBHOBECHS B SKOCUCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Onocdepsl);

AKTMBHOE HENPUATUE JEUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIIIEH NPUPOIHOU Cpele, YMEHHE
IMPOrHO3UPOBATH HC6J’IaFOHpI/I$ITHI)Ie 9KOJIOTUYCCKUC TMOCICACTBUA MPCANPHUHUMACMBIX Z[ef/'ICTBI/If/'I u
MpeA0TBpaiaTh ux;

HAJIMYUE PA3BUTOTO SKOJOTHYECKOrO MBIIUICHHUS, SKOJOTHYECKON KYJIbTYpHI, OMbITa AESITEIbHOCTU
AKOJIOTMYECKOI HAMPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA UMHU B TIO3HABATENbHOM, KOMMYHUKATUBHON
u COHHaHLHOﬁ IMMPAKTUKE, TOTOBHOCTH K YY4aCTUIO B HpaKTquCKOﬁ ACATCIIBHOCTHU SKOJIOTHYECKOHU
HaIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU U
0OIIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JMAJIOTE KYJbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YUTATENIbCKON KYJIbTYypbl KaK CpPEICTBA B3aMMOJEHUCTBHS MEXKIY
JIOJIbMU U TIO3HAHUS MUDPA;

MMOHMMAaHHE CIICIIU(PUKN OMOIOTHH KaK HAYKH, OCO3HAHUs e€ poJiid B ((OPMUPOBAHUU PAIIMOHAITEHOTO
HAay4YHOTO MBIIUICHUS, CO3JaHUHU IIEJIOCTHOTO TMPEACTaBIeHUs 00 OKPY’KaloIIeM MHUpE KaK O C€IMHCTBE
MPHUPOJIBI, YeTOBeKa W OOIecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoliieM
COXpPaHEHUsI IPUPOTHOTO PABHOBECHS;

y6€)K[[éHHOCTI) B 3HAYMMOCTH OHOJIOTHU JJIA COBpeMCHHOﬁ MUBUJIN3AlINU: O6€CH€‘I€HI/I5[ HOBOI'O
YPOBHSI Pa3BUTHSI MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTIHH, CHOCOOHBIX pelaTh PEecypcHbIE
MpoOJIeMbl Pa3BUTHSL YEJIOBEUECTBA, MOWCKA IMyTeW BBIXOAA U3 TIO0ATBHBIX IKOJOTMUYECKUX MPOOIeM U
o0ecrniedeHus mepexo/ia K yCTOMUNBOMY Pa3BUTHIO, PALIMOHAIEHOMY MCIIOJIB30BAaHUIO IPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIyY€HUH OMOJIOrMUECKUX 3HAHUM B LIEJISAX MOBBILIEHUS 00IIeH KyIbTYpBI,
€CTECTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTaBHON YacTH (yHKIIMOHATHHON TPAMOTHOCTH 00YYarOIINUXCS,
dbopMupyeMoii pu U3yueHUH OUOIIOTHH;

IMOHUMAHHUE CYHIHOCTH MCTOJOB IMO3HAHUSA, HUCIOJB3YEMBIX B CCTCCTBCHHBIX HayKax, CIIOCOOHOCTH

HCIIOJIB30BAaTh IIOJIYy4Yac€MbIC 3HAHUA [JIA aHalin3a H OOBSACHEHHS SBJIICHHI OKpy»Xarmero Mhupa Hu



IPOUCXOJAIINX B HEM U3MEHEHHH, yMeHHe JieflaTh 000CHOBaHHbIE 3aKJIFOUEHHS HA OCHOBE HAayYHBIX (DAKTOB
Y MIMEIOLINXCS TAaHHBIX C LIEJIbI0 MOJIyYeHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIONIb30BaTh OHOJIOTMUECKHE 3HAHUS JUI pelleHHus MpoOiieM B
peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME IIEHHOCTH HAay4YHOH JIeATENbHOCTH, TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO H
UCCIIEI0BATENIbCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY

MOJIYYCHHIO HOBBIX 3HAHHUH 110 OMOJIOTHH B COOTBETCTBHUH C KM3HEHHBIMU HOTpCGHOCTSIMI/I.

METAINIPEIJMETHBIE PE3YJIbTATbBI

MertarpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS yueOHOTro mpeamera « bruosiorusy BKIIOYAIOT: 3HAYMMBIE IS
(bopMUPOBaHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXKIUCIUILTUHAPHBIE (MEXIIpPEIMETHbIE) OOIIeHay4HbIe
MOHSTHS, OTpaXKalolllhe IIEIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEHU(PHUKY METOJO0B TMO3HAHUSA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHs, IBJICHUE, IIPOIIECC, CUCTEMA, HAYUHBIN (paKT,
MPHUHIIAIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, WCCICIOBaHUe, HAOIMIOICHUE, HW3MEpEHHE,
SKCIIEPUMEHT M JpYyrHe); YHUBEpCalbHble ydeOHble aelcTBUs (TO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE,
perynsTuBHbIe), obecrneunBaronie ¢GopMupoBaHne (QYHKIMOHATBHOM TPAaMOTHOCTH U COLMAIBLHOM
KOMIICTCHITHH 00yJaromuxcs; CIIOCOOHOCTH oOyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC
MCKIUCHUIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA 1 YHUBCPCAJILHBIC y‘~I€6HI:vIe HGfICTBHSI B II03HABaTEIbHOMI
Y COLIMATbHOMN MpPaKTHKE.

B pesynbraTe u3yueHus O1oioruu Ha ypoBHE CpeiHero o0Iiero oopasoBanus y ooydaromerocs 0yayT
C(bOpMPIpOBaHI)I IMO3HAaBaTCJIbHBIC YHUBCPCAJIBLHBIC y‘-Ie6HBI€ I[GI\/JICTBI/DI, KOMMYHHUKATHBHBIC YHUBCPCAJIbHBIC
yueOHbI€ JeHCTBYS, PETYJIATUBHbBIE YHUBEPCAIbHBIE yueOHbIE AEHCTBUS, COBMECTHAS JESATEIbHOCTD.

MerTtanpeaMeTHble pe3ylbTaThl OCBOEHUS IMPOTPAMMBI CpEIHEro oOIIero oOpa30BaHUS JOJKHBI
OTpaXkaTh:

OBiajieHHe YHHBEPCAJbHBIMHU Y4eOHBIMU MO3HABATEIbLHBIMU I CTBHAMM:

1) 0a3oBbIe JloTHUYECKHE JIEHCTBUSA:

CaMOCTOSITENTLHO (POPMYITHPOBATH M AKTYATH3UPOBAThH MPOOIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

MCIOJIF30BATh NIPU OCBOSHUH 3HAHUH MPUEMBI JJOTHUECKOTO MBIIIUICHUS (aHaN3a, CHHTE3a, CPaBHEHHS,
kinaccudukanuu, o00OIIEHHsI), PACKPBIBATh CMBICT OWOJIOTHYECKUX TMOHATUN (BBIACIATH WX XapaKTEepHBIC
IMPU3HAKH, YCTaHABJIUBATh CBA3U C APYTUMHA HOHHTI/ISIMI/I);

OTIPEETATh LU NEeATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX TOCTHKEHHS, COOTHOCHUTH
PE3yNbTaThI AESITENLHOCTH C TIOCTABJICHHBIMU IEIISIMU;

HCIOJIb30BaTh OMOJIOrMYECKUEe OHATHSA U1 00bsACHEHUS! (PAKTOB U SABJICHUH >KUBON TPUPOIBL;

CTPOUTH JIOTMYCCKHUE PacCCyKIACHUA (I/IH}IYKTI/IBHI)I@, ACAYKTHUBHBIC, 110 aHaHOFI/II/I), BBIABJIATH

3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH BHIBOBI U 3aKIIOUCHHUS;



IIPUMEHSATh CXEMHO-MO/IEJIbHBIE CPEACTBA AJIS IPE/ICTaBIICHUS CYILIECTBEHHBIX CBSI3€il U OTHOLIEHUH B
U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TaKXkKe MPOTHMBOPEUYMH pPa3HOro pOja, BBIABICHHBIX B Pa3IUYHBIX
MH(POPMALMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAaH pELICHHUS MPOOJEeMBbl C YYETOM aHaJM3a HMEIOIIUXCS MaTepUAbHBIX H
HeMaTepUaIbHbIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JESTEIbHOCTh, OLEHHBATh COOTBETCTBHUE PE3YyJbTATOB LEJSAM, OLEHHUBATh
PHUCKU TIOCEACTBUN AESITEIbHOCTH;

KOOPJAWHHUPOBATDH U BBHIIIOJIHATH PA0OTY B YCIOBUSAX PEAIbHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHUBHOE MBIIIUIEHUE ITPHU PELIEHUHN )KU3HEHHBIX ITPOOIIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE NeHCTBUSA:

BJIa/IETh HABbIKaMU Y4EOHO-HMCCIIE10BATENbCKON U IIPOEKTHON JESTEIbHOCTH, HaBbIKaMH pa3pelieHus
po0JeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY ITOMCKY METO/I0B PEIIEHUs MPaKTHYECKUX
3ajja4, IPUMEHEHHIO Pa3IMYHbIX METOOB IIO3HAHUS;

HCIIOJIb30BaTh PA3JINYHbIE BUBI ACSITEILHOCTHU IO MOJYUYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUHY,
npeoOpa30BaHUIO M MPUMEHEHHIO B yUEOHBIX CHTYallUsAX, B TOM YHUCIIE TIPU CO3J[aHUN YIEOHBIX U COLUATBHBIX
IIPOEKTOB;

(GbopMHpOBATH HAYYHBIH TUI MBILIUIEHUS, BIaIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU
U METOJIaMH;

CTaBUTb U (OPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BATEJIbHON NEATEIBHOCTH U KU3HEHHBIX
CUTYyalUsX;

BBISIBIISAT TIPUUMHHO-CIICICTBEHHBIE CBA3M M aKTyalU3upoBaTh 3ajady, BBIABUraTb THIIOTE3Yy €€
pellIeHus, HaXOAUTh apTyMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH
pelieHus;

aHAJM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHUs 3aJa4d pe3yibTaTbhl, KPUTHYECKU OLIEHHBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIMSM, OIICHUBATh MIPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  LIEJICHANPABJICHHBII IMOMCK TMEpeHoca CpelcTB M crnocoOoB  JEHCTBUS B
po¢eCCHOHATILHYIO CPeay;

YMEThb MIEPEHOCUTD 3HAHUS B [TO3HABATEIBHYIO M IPAKTUYECKYIO O0JIACTH KHU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJIEH, TpeiaraTh OPUTWHAIBHBIC TOAXOIBl M PEHICHHUS, CTaBUTHh MPOOIEMBI U
3aJjauu, JOIyCKAlOIUe aJbTePHATUBHBIC PEIICHUS.

3) paGora ¢ uHopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HH(OpMaNMM (TEKCTe yueOHOro mocooOus, HayyHO-

MOMYJIAPHON JUTEpaType, OMOJOTHYECKUX CIIOBApSAX M CIPABOYHMKAX, KOMITBIOTEPHBIX 0Oa3ax IaHHBIX, B



WuTepHere), aHanu3upoBaTh HH(POpPMALMIO PaA3IUYHBIX BUIOB U (QOPM MpeACTaBICHHS, KPUTHUYECKH
OLIEHUBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPEUYUBOCTD;

(bopMyIHpOBaTH 3ampOChl M MPUMEHSATHh PA3IUYHBIE METOJBI NPU IMOHCKE U OTOOpEe OHOIOTHYECKOM
nHpOpMaLU, HEOOXOAUMOM ISl BBIITOJHEHUS yUeOHBIX 3a/1a4;

npuoOperaTb  ONBIT  MCHOJB30BaHUS  HMH(DOPMALMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHUH,
COBEpIIEHCTBOBATH KYJIBTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENTbHO BBIOMPATh ONTHMAJIbHYIO (OPMY NpEACTaBICHUS OWOIOTHYECKOW HH(pOpMaIUu
(cxemsl, rpaduKy, TUArpaMMBbl, TAOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAauecTBE CpeACTBAa Ipu pabore ¢ Ouojormyeckoi MHopMaiueil:
MPUMEHATh XUMHUYECKHEe, (PU3MUECKHE M MaTeMaTUYeCKHe 3HaKh W CHUMBOJIBI, (opMyIbl, abOpeBuatypy,
HOMEHKJIATypy, UCTIOIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOIMYECKHE CPECTBA HATIISITHOCTH;

BJAJIETh HABBIKAMU pACIO3HABaHHWA M 3alIUTHl WHPOpPMALWH, WHPOPMALMOHHOW O€30ImacHOCTH
JUYHOCTH.

OgiajeHHe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMY /1€ICTBUSIMU:

1) o01enue:

OCYIIECTBIISITh KOMMYHHMKAallMd BO BCeX cdepax >KU3HU, AKTHBHO YYacTBOBATh B JUAJIOTE WU
JIUCKYCCUU TO CYIIEeCTBY oOCykmaemMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH CYXIACHUSA
OTHOCHUTENFHO BBIMOJIHEHUS MpelaraeMoi 3aJadd, YYUTHIBAaTh HMHTEPECHl M COTJIACOBAHHOCTH MO3MUIIHI
JAPYTUX YYACTHUKOB JTMAJIOTA WITH TUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIE CPEACTBA OOMICHHS, TOHWMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHHUS KOH(MIUKTHBIX CUTYAIlHi, yMETh CMATYaTh KOH(QIUKTHI U BECTH MIEPETOBOPHI;

BIIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIIEHNS U B3aUMOICHCTBHS, TOHUMATh HAMEPEHUS IPYTHX JIIOIeH,
NPOSIBJIATH YBXHUTEIBHOE OTHOIICHHE K COOECeHUKY M B KOPPEKTHOH ¢opme (OpMYIHpPOBATH CBOU
BO3PaXKCHHUS;

Pa3BEPHYTO U JJOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHS C UCIOIB30BAHUEM SI3bIKOBBIX CPEZCTB.

2) coBMeCTHAsl eATeJIbHOCTD:

MOHUMATh ¥ HWCIOJb30BaTh MPEHMYIIECTBA KOMAHIHONH W HWHIMBHIYaJbHOH pabOTHI MpPU pEIICHUH
Ouosoruueckoit mpodaembl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHUS IPYIIOBLIX (POPM B3aUMOIEHCTBUS
IIPU pelIeHnn y4eOHO! 3a1auH;

BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUH ¢ yUETOM OOLIUX HHTEPECOB U BO3MOKHOCTEH
Ka)KJI0r0 WeHa KOJIJICKTUBA;

NPUHUMATH 1T COBMECTHOW NEeSATEIHHOCTH, OPTraHW30BBIBATH M KOOPAWHHUPOBATH JEHCTBHS MO €€
JTOCTH)KEHHIO: COCTABJIATH IUIaH ACHCTBHM, pacpeaessaTh POIH ¢ Y4ETOM MHEHHH yYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKIOTO YYacTHHKA KOMaHABI B OOLIMIA pe3yibTaT II0

pa3paboTaHHBIM KPUTEPUSIM;



IpeaJiaraTb HOBBIE MPOEKTHI, OIEHUBATH UJIEU C TO3ULIUH HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMUECKOE IIOBEJACHUE B Pa3IUYHBIX CHUTYalHsX, MPOSBIAThH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

OBiaieHHe YHHBEPCAJbHBIMH PeryJIsiTUBHBIMH /1€HiCTBUSIMH

1) camoopranu3anus:

WCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIS BBISBICHHS TPOOJIEM M WX PEIICHUS B JKU3HEHHBIX H
y4eOHbIX CHUTYyallUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUH 11eTIEBbIE U CMBICIIOBBIEC YCTAHOBKU B CBOUX JICUCTBUSAX U
MTOCTYTIKaX 110 OTHOLIEHUIO K )KMBOU MPUPOJIE, CBOEMY 30POBBIO U 3JJ0POBBIO OKPYKAIOIIHX;

CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JESITEIHOCTh, BBISABISATH MPOOJIEMBI, CTaBUTh U
(dhopMyJIMpoBaTh COOCTBEHHBIC 3a/1a4H B 00Pa30BATEIILHON NEATEIHHOCTH M JKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIFHO COCTABJIATH TUIAH PEIIEHUs IPOOIEMBI ¢ YUETOM UMEIOLTUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN M MPEANOYTECHUI;

JaBaTh OIIEHKY HOBBIM CUTYaIIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUI;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHHBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO IIMPOKOW JIPYAWUIMU B PA3HBIX OOJACTAX 3HAHHIA,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JAESATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yabTaTOB LIENSIM;

BJIQJICTh HABBIKAMH TIO3HABATEIBHOM PEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX JCUCTBUU U
MBICITUTENBHBIX MPOIECCOB, X PE3YJIBTATOB U OCHOBAHUMN, UCTIONH30BATh MPUEMBI PeIIEKCUU I OIICHKU
CUTYaIluH, BHIOOpa BEPHOTO PEIICHHUS;

YMETb OIICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI M ApTYMEHTHI JPYTHUX MPU aHAIHU3E PE3yJIbTaTOB JACATEIHLHOCTH,

3) npuHsiTHE ce0s1 M APYrUX:

MIPUHUMATH ce0sl, MOHMMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX [IPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MIPABO JIPYTUX HA OITHOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TIO3HUIIUU APYTOTO YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ybTaThl OCBOEHUS CoJiepKaHusl yueOHoro npeameta «buonorus» Ha yrimyO0iaéHHOM

YPOBHE OPHEHTHUPOBAaHBI Ha oOecreueHue npoduiIbHOro o00yuyeHuss oOydaronuxcs Owuonoruu. OHuU



BKJIIOYAIOT: crienuduyeckue At OMoJOorMy HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI IEHCTBUI TI0 OCBOEHHIO,
MHTEpIpeTallud U NPeoOpa3oBaHUIO 3HAHWM, BBl AEATEJBHOCTH IO MOJYYEHHIO HOBBIX 3HAHUH U HX
MIPUMEHEHUIO B PA3ITUYHBIX YYEOHBIX, @ TAKXKE B PEalIbHBIX KU3HEHHBIX CUTyauusxX. [IpeaMeTHbie pe3yibTaTel
IIPEJICTaBJIEHbI 110 TOJaM U3yUYEHHUS.

IIpenmeTtHble pe3ynbTaThl OCBOCHHUs yueOHoro npeamera «buonorus» B 10 knacce n0IKHBI OTpaXKaTh:

Cc()OPMHPOBAHHOCTh 3HAHUI O MeCTe M pOJIM OMOJIOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHNY €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB ITPUPOJIBI M PEIICHUH MTPOOIeM
PaMOHATIBHOTO MPUPOIOTIONB30BAHMS, O BKIIAJE POCCHUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHH;

BJIaJIEHHE CUCTEMON OMOJIOrMYECKUX 3HAHUHM, KOTOpasl BKJIFOYAET: OCHOBOIIOJIAraroIyue O1oornueckue
TEPMUHBl M TOHATHS (PKU3Hb, KIETKa, OpraHu3M, MeTa0oiM3M, TOMEOCTa3, CaMOperyJsuus,
CaMOBOCIIPOU3BE/IEHUE, HACJIEICTBEHHOCTh, W3MEHUYHMBOCTb, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPHUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. Bupxoa, xpomocomHas Teopus HacieacTBeHHOCTH T.
Moprana), yuenus (H. 1. BaBuioBa — o ieHTpax MHOroo0pasus U NpOUCX0KICHHS KyJIbTypHBIX PacTEeHH),
3aKOHBI (€AMHOO0Opa3usi MOTOMKOB IEPBOTO IMOKOJEHHUS, PAacCLICIUICHHUs, YUCTOTHI raMeT, He3aBHCUMOIO
HacnenoBanust I'. MeHnens, roMOJIOTUYECKUX PsIOB B HacieAcTBeHHOM m3meHuuBoctu H. W. Basunosa),
IIPUHLIUIIBI (KOMILIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH METOJaMM HAy4yHOrO T[IO3HAHMs, MHCIOIb3yEMbIX B OHOJOIMYECKUX
HCCIIEIOBAaHMSIX JKUBBIX O0OBEKTOB (ONMUCaHKUE, U3MEpEeHHe, HaOII0IeHHEe, SKCTIEPUMEHT);

YMEHHE BBIIEIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK NPOKAPHOT U 3yKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPIraHU3MOB, B TOM 4YHClie OakTepuil, r(puOOB, paCTEHHM, KUBOTHBIX U
YeJIOBEKa, CTPOEHUS OpPraHoB U CHCTEM OpPraHOB pPACTEHUM, JKUBOTHBIX, YEJIOBEKa, IIPOLECCOB
KU3HEJESATETbHOCTH, NMPOTEKAIOIIMX B OpraHU3MaX pacTeHUH, >KMBOTHBIX M 4YeJOBEKa, OMOJIOrMYECKHX
MPOIIECCOB: OOMEHAa BEMIECTB (METa0OMU3M), TPEBpAIICHUS DSHEPTUU, OPOXKCHHS, aBTOTPOMHOTO W
reTepoTpoPHOro THUINOB MUTaHUS, (OTOCHUHTE3a U XEMOCHUHTE3a, MHTO3a, Meio3a, raMeTOoreHesa,
sMOpHOreHe3a, MocTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHS, MHIUBUAYaJbHOIO Pa3BUTHS OpraHU3Ma
(oHTOreHe3a), B3aMMOJIEHCTBHS T'€HOB, FE€TEPO3UCa, HCKYCCTBEHHOT'O 0TOOPA;

yYMEHHE YCTAHABIMBATh B3aUMOCBS3U MEXIY OpPraHOMIAMH KIETKH M UX (PYHKUUSMHU, CTPOCHHUEM
KJIETOK pa3HbIX TKaHEH M UX (YHKIMSIMH, MEX1y OpraHaMy U CUCTEMaMU OPTaHOB Y PACTEHUH, )KUBOTHBIX U
YeJI0BEeKa U X (QYHKLUHUSAMH, MEXy CUCTEMaMH OpraHOB M UX (QYHKIMSIMHU, MEXKAY dTallaMu 0OMEHa BEIIECTB,
JTanaMy KJIETOYHOTO IUKJIA M JKM3HEHHBIX LHUKIOB OPraHU3MOB, 3TallaMd SMOPHOHAIBHOTO DPa3BHUTHA,
T€HOTHUIIOM U (DEHOTHUTIOM, (PEHOTHIIOM U (DaKTOpaMu Cpebl OOUTAHMS;

YMEHHE BBISBISATH OTIMUUTENbHbBIC IPU3HAKH KUBBIX CUCTEM, B TOM YHCJIE PACTEHHM, )KUBOTHBIX U
YeJI0BEKA;

YMEHHUE UCTIOIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OMOJIOTMUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY

AJI JOKa3aTCJIbCTBA POACTBA OPTraHU3MOB pa3HbIX CUCTEMATUUCCKUX I'PYIIIL;



yMEHHE pellaTh OHOJOrMYeCKHe 3aJaud, BbIABIATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY
UCCIIeyeMbIMH OMOJIOIMYECKMMHU IPOLIECCAaMU U SIBIIEHUSMHU, JeJ1aTh BBIBOJbI M IPOIHO3bI HA OCHOBAaHUU
[IOJTyYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATh Ja0OpaTOpHbIE M IMPaKTUYECKHe paboThl, cOONIONATh MpaBuia Hpu padoTe C
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHEM;

YMEHHUE BBIJIBUTaTh TUIIOTE3bI, IPOBEPATH UX SIKCIEPUMEHTAIBHBIMU CPEACTBaMH, (hOopMyIupys LEeb
UCCIIEIOBaHMsI, aHAIM3UPOBATh MOJTYUYEHHbIE PE3YJIbTAThI U JIENIaTh BBIBOIBL;

YMEHHE y4YacCTBOBATh B y4EOHO-MCCIIEAOBATEIHCKOM PabOTe MO OHMOJOTHH, DKOJIOTUUM W MEIHIINHE,
IIPOBOIUMOM Ha 06a3e LIKOJbHBIX HAYYHbBIX OOIIECTB, U IIyOJINYHO MPEJICTABIIATh 10JIyYEHHbIC PE3yJIbTaThl HA
YYEHHUECKUX KOHPEPEHIIUSAX;

YMEHHE OIICHMBATh AITHYECKHE AaCIEKThl COBPEMEHHBIX HCCIECIOBAaHUN B 007acTH OWOJOTHH H
MEIULMHBI (KJIOHUPOBAaHUE, NCKYCCTBEHHOE OIIOIOTBOPEHHE, HAIIPABIIEHHOE N3MEHEHNE T€HOMA U CO3/JaHHe
TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOP Oyaylued NnpogdeccHOHANbHON NEeSATEIbHOCTH B 00JacTu
OMOIIOTUH, METUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIIbCKOTO X03SHCTBA, MUIIEBOH MPOMBIIIICHHOCTH,
YIIyOJIsATh MO3HABATEIBHBIN HHTEPEC, HAIIPABJICHHBIA HAa OCO3HAHHBII BEIOOP COOTBETCTBYIOLIEH Mpodeccun
U MPOJIOJDKEHUE OMOJIOrMYecKOro 00pa3oBaHMsl B OpraHU3alHsIX CPEAHEro Npo(ecCHOHANIBHOTO U BBICIIETO
oOpasoBaHws.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 11 knacce n0IXKHBI OTpaXxaTh:

c(OpPMUPOBAHHOCTh 3HAHUNW O MeCTE€ U pOJM OHOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNU COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B MO3HAHWU 3aKOHOB MPUPOABI U
pELICHUH SKOJIOTUYECKUX MpoOJieM YeIOoBEeYeCTBA, a TaKKe B PELIEHUH BOMPOCOB PALMOHAIBHOTO
MPUPOIOIOIB30BaHUSA, U B (DOPMUPOBAHMU IIEHHOCTHOTO OTHOIICHHUS K IPHPOJE, OOIIECTBY, YEIOBEKY, O
BKJIQJIC POCCHMCKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHUE BIIaIETh CUCTEMOM OMOJIOTMUECKUX 3HAHUM, KOTOpask BKJIIOYAET ONpeAeIeHNs U TOHUMaHue
CYIIHOCTH OCHOBOIOJAraroIiux OHOJOrMYeCKMX TEPMMHOB M TOHATHH (BHI, 3KOocHcTeMa, Ouocdepa),
ouonornueckue Teopuu (BomroronHast Teopust U. JlapBrHa, cHHTETHYECKast TEOPHSI SBOJIIOIUH ), YIeHUs (A.
H. CeBepuoBa — o nyTtsax u HanpaBieHusx sBomouuu, B.M. Bepuaackoro — o Ouocdepe), 3aKoHBI
(renernueckoro paBHoBecus J[x. Xapau u B. BaiinGepra, 3apoapimeBoro cxoactsa K. M. bapa), npasuia
(munumyma O. JIubuxa, sKoiOruyeckor NUpaMuibl SHEPruu), rumoresbl (rumoreza «mupa PHK» V.
I'unGepra);

yMEHHE BJIaJIeTh OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHUS, HCIOJIb3YEMbIMH B OMOJIOIMYECKUX
HCCIIEIOBAaHUSX JKHUBBIX OOBEKTOB M HSKOCHCTEM (ONHCaHHe, H3MepeHHe, HaOroeHue, SKCIEpUMEHT),
croco0aMH BBISIBIICHHSI U OLIEHKU aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJIENATh CYIIECTBEHHbIE NPU3HAKHU: BUAOB, OMOr€OLIEHO30B, 3KOCHUCTEM U Ouocdepsl,
CTaOWIM3UPYIOLIET0, JBWXKYIIETO M Pa3pbIBAIOIIErO E€CTECTBEHHOIO OTOOpa, ayulonaTpuyeckoro u

CUMIIaATPHUYECCKOI'O BI/II[006pa3OBaHI/I${, BJIMAHUA ABWXXYHIUMX CHJI SBOJIOIIMK Ha l"CHO(l)OH,Z[ IOMmyJIsIrHU,



pUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOUTaHMsI, YepPeJOBaHUS HAITPABICHHI YBOJIOIMH, KPYyTrOBOPOTA
BEIIECTB ¥ MTOTOKA SHEPTHH B IKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAY IPOLECCAMU SBOJIOLUUH, IBIKYIIUMH CHIAMHU
aHTPOIIOTeHE3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCUCTEM U MPUCTIOCOOJICHUSIMA K HUM OPTaHU3MOB;

YMEHHUE BBISBIISATh OTJIMYUTEIBHBIC TPU3HAKU JKUBBIX CHUCTEM, MPHCIIOCOOJCHHOCTh BHJIOB K Cpee
OOWTaHUs, a0MOTHYECKUX W OHOTHYECKUX KOMIIOHEHTOB JSKOCHCTEM, B3aMMOCBSI3€H OpPraHU3MOB B
cooO1iecTBax, aHTPOMIOTEHHBIX M3MEHEHUH B 9KOCHCTEMaX CBOSH MECTHOCTH;

YMEHHUE HCIIONIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY
JUIsL TOKa3aTeIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX CHCTEMATHYECKHX TPYII, B3aUMOCBSI3U OPraHU3MOB H
cpeapl OOWTaHWs, €IUHCTBA YEIIOBEYECKHX pac, HEOOXOIMMOCTH COXPAHEHHsI MHOT000pasusi BHIOB U
HKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MPHPOJIBI U YEIOBEUECTBA,

YMEHHE pelaTh OHOJOTMYECKHE 3aJaud, BBIBIATH TNPUYUHHO-CICACTBEHHBIE CBSI3M MEXIY
UCCIIETyEeMBIMH OMOJIOTHYECKHMMHU TIPOIIECCAMHK U SIBJICHUSIMH, JIeTIaTh BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH
MIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJHATH JTAOOPATOPHBIE W TMPAaKTHYECKHE padOThl, COOMIONATh MpaBuWja Npu padoTe C
y4eOHBIM U JJA00PATOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMH CPEICTBaMH, (GOpMyITUpPYS 11EITb
UCCIIEIOBaHMSI, aHAJTM3UPOBATh MOJYYCHHBIC PE3YJIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B y4eOHO-MCCIIEOBATENBCKONW paboTe MO OMOJOTHH, SKOJIOTUH W METUIIMHE,
MIPOBOUMOM Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, U IYOJIIMYHO MPEICTABISATH IOJyYeHHBIE PE3yIbTaThl HA
YUECHHUUYECKUX KOH(PEPCHIINSAX;

YMEHHUE OIICHUBATh TUTIOTE3bI U TEOPUU O TIPOUCXOXKICHUH KU3HH, YeJIOBEKA U YSIIOBEUECKUX Pac, O
NPUYHHAX, TOCIEICTBHSIX M CII0c00axX MpeaoTBPaIeHHs TTI00AIBHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccHoHambHON NeATeTbHOCTH B 00JIacTH
OMOJIOTUH, SKOJIOTUH, MPHUPOJIONOIB30BaHUS, MEIUIIMHBI, OMOTEXHOJOTHH, TICHXOJOTHH, BETEPUHAPHH,
CEIILCKOTO XO3A1CTBA, MUIIEBOM MPOMBIIILICHHOCTH, YTITyOISITh IO3HABATEILHBIA HHTEPEC, HAITPABICHHBIH
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONICH mMpodeccuu W MPOJOHKCHHE OHMOJIOTHYECKOTO OOpa3oBaHUs B
OpTaHU3aIHsIX CPEIHETO MPO(ECCHOHAILHOTO U BBICIIIEr0 00pa30BaHMSI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (ungposbie)
Pa3ieJIOB U TEM Konrpoabsnbie IlpakTuyeckne
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMMmsl padoThI padoTbI
pecypcsl
1 buonorus kak Hayka 1
) JKuBbie CHCTEMBI U UX )
n3y4yeHue
3 buonorus knetku 2 0.5




XumMudeckas
4 10 1
OpraHu3alus KIeTKU
Ctpoenne 1 GyHKIIUNA
5 p (QyHKI 2 5
KJIIETKH
OOMeH BeIECTB U
6 MPEBPAILCHUE YHEPTUH B 9 1
KIIETKE
Hacnencreennas
7 uHpopMaIus u 9 0.5
peanusanus €€ B KIIETKE
JKuU3HEeHHBIN UKIT
8 6 1
KJIETKHU
Ctpoenne 1 GyHKIIUNA
9 P PyHKi 17 1.5
OpraHU3MOB
PasmHoxenue u
10 8 1.5
pa3BUTHE OPraHU3MOB
I'eneruka — Hayka o
HaCJIEICTBEHHOCTH U
1 8 2 0.5
N3MEHYUBOCTH
OpraHu3MOB
3aKOHOMEPHOCTHU
12 P 10 |
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 |
M3MEHYUBOCTH
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buorexuonorusa u 4
CHUHTETHUYECKAs OMOIOT s
17 PeszepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 102 0 13
YACOB I10 ITPOI'PAMME
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (m¢poBbie)
pa3aesioB U TeM Konrpoabsnbie IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
nporpamMmel padoThI padoThI
pecypchl
3apoxaAeHUE U pa3BUTUE
1 SBOJIIOIIMOHHBIX 4
IIPEACTABJICHUM B
ouoJiornu
Mukpo3BoIIONHA U €€
2 P t 14 2

pe3yiabTaThl




Makpossosronus u €€
pe3yJIbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha 15
3emuiie

1.5

[Ipoucxoxnenue 10
YEJIOBEKa — aHTPOTIOTEHE3

DKoJIOTHsI — HayKa O
B3aMMOOTHOIIICHHSIX
OpPTraHU3MOB U
HaJ0pPTaHW3MEHHBIX
CHUCTEM C OKpY’Karolen
cpenoit

0.5

Opranusmsl u cpena
oOHuTaHus

1.5

DKOJIOTUs BUAOB U
MOy JISUUANA

DKOIOTrUsa COOOIIECTB. 12
DKOIOTHYECKUE CUCTEMBI

0.5

0.5

10

buocdepa — rimodanpuas
IKOCHCTEMA

11

UYenoBek 1 OKpyKaronas
cpena

12

PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

7.5

IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/
n

KoaunuecTBo yacoB

Tema ypoka Bcer | KonTpoabn
0 bie padoThI

IIpakTHyeck
ue padoTbl

Jara
U3y4YeHHn
s

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibH
ble pecypchl

buonorns kak
KOMILJIEKCHAsI HayKa

U KaK 4acTh 1
COBPEMEHHOTO

oO1IecTBa

JKuBble cucTEMEI U
HUX CBOICTBa

YpoBHeBas
OpraHn3anus )KUBBIX 1
CUCTEM




Hcropus oTkpsiTUs
U U3Y4YCHUS KIIETKH. 1
Kunerounas teopus

MeToanl
MOJIEKYJIIPHON 1
KJIIETOYHOH
OMOJIOTHH.
IIpakTnueckas
pabota «3yueHue
METOJIOB KJIETOYHOMH 1
Ouoaoruu
(xpomarorpadus,
anekTpodopes,
muddhepeHIraIbLHOe
HeHTpudyrupoBaHue
, IILP)»
XUMHUYECKUN COCTaB
KJIETKH

0.5

MuHepanbHbie
BEILECTBA KIIETKH,
ux Ouonoruyeckas
poJib

Opranunueckue

BEIIIeCTBA KIIETKU —

OenKu.

JlaGoparopHas

pabora 1
«OOHapyxeHue

0EJIKOB C OMOILIBIO
Ka4eCTBEHHBIX

peaKuuin

0.5

10

CBoiicTBa,
KJIacCU(pUKaIus 1 1
byHKIMM OEIKOB

Opranunueckue
BeIlleCTBa KJIIETKU — 1
YIJIEBOIBI

11

Opranunueckue
BEIIEeCTBa KJIICTKU — 1
JIUTIU GBI

12

Hyxnennossie

kuciotsl. JIHK n

PHK. JIaboparopHas
pabota 1
«Hccnenosanue
HYKJIEMHOBBIX

KHCJIOT,

0.5




BBIJICTICHHBIX U3
KJIETOK Pa3IUYHbIX
OpPTaHU3MOBY

13

Ctpoenue u

¢ynkuuu ATO.

Hpyrue 1
HykieosuaTpudocd

atel (HT®D)

14

CekBeHUpPOBAHUE

JAHK. Metoabt

T€HOMMKH, 1
TPAHCKPUIITOMUKH,
MPOTEOMUKH

15

16

17

18

19

MeTtonrsl

CTPYKTYpPHOM 1
OHoJIOruH

Tuns! KIETOK.
[Tpokapuoruueckas 1
KJIETKa

Crpoenue
JYKapUOTHYECKON

KIIETKH.

[IpakTuueckas 1
pabora «3yuyenue

CBOMCTB KJIETOYHOU
MeMOpaHbD»

[ToBepxXHOCTHBIM
anmnapar KJIeTKU

OnxnomeMOpaHHbBIC
OpraHOMbI KIIETKH.
[IpakTrueckas
pabota «M3yuenue
JBUKCHHUS
LUTOIUIA3MBbI B
pacTUTENBHBIX
KJIETKax»

0.5

0.5

20

ITonyaBTOHOMHBIE
OpraHoubl KJIETKU:
MUTOXOHJPUH,
TUTACTUIBL.
JlaboparopHas
paborta 1
«Hccnenosanue
IU1a3MOJIN3a U
JEIUIa3MOiIn3a B
pacTUTEIbHBIX
KIIETKaX»

0.5




21

HememOpanHsbie
OpPraHOM[bI KJIETKH

22

Ctpoenue u
byHKIMHA spa

23

CpaBHUTENBbHAS
XapaKTePUCTHKA
KJICTOK 3YKapHOT.
JlaGopaTopHas
pabora «M3ydenue
CTPOCHHUSI KJIETOK
Pa3IUYHBIX
OpPTaHU3MOBY

0.5

24

25

26

AccuMmianusa u
JUCCUMHIISALIAS —
JIBE CTOPOHBI
MeTtaboau3ma. Tumbl
oOMeHa BEIISCTB.
JlaboparopHas
pabota «3yueHue
KaTaJIuTUYECKOM
aKTHUBHOCTH
dbepmMeHTOB (Ha
IpUMEpE aMHJIa3bl
WM KaTajas3bl)»

DepMEHTaTUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTabonu3Ma.
JlaboparopHas
pabora «3yuyenue
(bepMEHTaTUBHOTO
pacIleIIeHUs
NepoKCcHIa
BOZIOPOJA B
pacTUTENbHBIX U
JKUBOTHBIX KJIETKaX»

Bbenku-akTuBaTopsl
u OenKu-
UHTUOUTOPBI

0.5

27

ABTOTpOGHBIN TUI
oOMeHa BEIIECTB

28

dorocunres

29

XEMOCHHTES.
JlaGoparopHas
pabota «CpaBHeHUE
IPOLIECCOB

0.5




dborocuHTE3a U
XEMOCHHTE3a)

30

AHa3poOHbIE
Oopranu3Mbl. Buzsl
OpOKEeHUSI.
JlabGopaTopHas
pabota «CpaBHeHue
IPOIIECCOB
OpoXeHus u
JIBIXaHUS

31

AspoOHBIE
OpraHU3MBbl. JTaIlbl
HSHEPreTUYECKOr0o
oOMeHa

32

OHeprus
MeMOpaHHOTO
rpajueHTa
npoToHoB. CuHTE3
AT®: pabora
npoToHHON AT®D-
CHHTa3bl

33

Peaxkun
MaTpPUYHOTO CUHTE3a

34

35

36

Tpanckpunuus —
MaTPUYHBIN CUHTE3
PHK

Tpancnsauus u e€
3Tkl

Konuposanue
aMHHOKHUCIIOT. Poib
pubdocom B
ouocHuHTEe3€E OeIKa

37

Opranuzanus
TreHOMa y TTPOKapHOT
U DYKapuoT

38

MounekynsipHbie
MEXaHU3MBbI
9KCIIPECCUU T'€HOB Y
9yKapuoT

39

Bupycer —
BHEKJICTOUHBIE
(hOpMBI KU3HH U
o0JuraTHbie
napa3uThl.
IIpakTnueckas

0.5




pabota «Coznanue
MO/JIENIN BUPYCa»

40

Bupychbie
3a0osieBaHus
YyeJI0BeKa,
KUBOTHBIX,
pacTeHui

41

HauotexHomoruu B
OHOJIOTUH U
MEIULIMHE

42

JKU3HEHHBIN UK
KJIETKH

43

MatpuuHslii CHHTE3

JTHK

44

XPpOMOCOMBI.
JlaboparopHas
pabora «3yuyenue
XpOMOCOM Ha
TOTOBBIX
MUKpOIpenapaTax»

0.5

45

46

Jlenenue KIeTKu —
MUTO3

Tunel KIETOK.
Kapuoxunes u
[IUTOKHHE3.
JlaboparopHas
paborta
«Ha0mroneune
MHUTO32 B KJIETKaX
KOHYHMKA KOpelIKa
JyKa (Ha TOTOBBIX

MUKpOIIpenaparax)»

0.5

47

Perynsuus
JKU3HEHHOT'O ITUKJIA
KJIETOK

48

49

OpraHusm Kak
€MHOE 11eJI0€

Tkanu pacTeHun.
JlaGoparopHas
pabora «3yuyenue
TKaHEN pacTeHU»

0.5

50

TkaHu >KUBOTHBIX U
YeJioBeKa.
JlaboparopHas
paborta «M3yuenue
TKaHe! )KMBOTHBIX»

0.5




51

Opraunbl. Cuctembl
OpraHoB.
JlaboparopHas
pabota «M3yuenue
OpraHoOB I[BETKOBOTO
pacTeHusD»

0.5

52

Ornopa tena
OpraHu3MoOB

53

JBmxeHune
OpraHU3MOB

54

ITutanue
OpraHU3MOB

55

ITnTanne
MMO3BOHOYHBIX
JKUBOTHBIX.
[TumeBapuTenbHas
CHCTEMAa YejIoBeKa

56

Jpixanue
OpraHu3MOB

57

58

59

JlpIxanue
MTO3BOHOYHBIX
JKUBOTHBIX U
YyeJI0BeKa

Tpancnopt BelecTs
Yy OpraHu3MOB

KposenocHas
cucrema
IMO3BOHOYHBIX
JKUBOTHBIX U
YyeJloBeKa

60

Breinenenue y
OpTraHU3MOB

61

3amura y
OpPTaHHU3MOB

62

63

NmmyHHas cuctema
yeJIOBEKa
Paznpaxumocts u
peryisuus y
OpraHUu3MOB

64

I'ymopanbHas
peryJsnus u
SHIOKPUHHAs
CUCTEMA KUBOTHBIX
U 4eJIOBEKa




65

Dopmsbl
Pa3MHOXEHUS
OpraHu3MOB

66

ITonosoe
pa3MHOKEHHE

67

Metiios

68

69

70

71

72

l'amerorenes.
O6pa3zoBanue u
PAa3BUTHUC MOJIOBBIX
KIIETOK.
JlaGopaTtopHas
pabota «3yueHue
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

NunuBuayansHOE
pa3BUTHE
OpraHU3MOB —
OHTOI'E€HE3

3akJiajika OpraHoB U
TKaHEeH u3
3apOJIBIIIEBBIX
JINCTKOB

Pocr u passutne
JKUBOTHBIX.
JlaGopaTopHas
pabota «BrisiBneHue
MPU3HAKOB CXOJCTBA
3apoIblen
MO3BOHOYHBIX
YKUBOTHBIX)

Pazmuoxenue u
pa3BUTHUE PACTEHUM.
JlaboparopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOXKEHUs
BBICIIMX PACTCHUIN»

0.5

0.5

0.5

73

Hcropus
CTaHOBJICHUS U
Pa3BUTHS T€HETUKH
KaK HayKu

74

OCHOBHBIE TTOHSITHS
1 CUMBOJIBI
TE€HETHKH.
JlaGopaTopHas

0.5




pabora «/Ipo3oduna
KaK 00BEKT
TeHETHYECKUX
UCCIIEIOBAaHUI

75

76

77

78

3aKOHOMEPHOCTH
HaCIeI0BaHHS
NPU3HAKOB.
Mounorubpumanoe
CKpEIIUBaHUE.
[IpakTuueckas 1
pabora "Uzyuenue
pe3yNbTaToB
MOHOTHOPHUIHOTO
CKPEIIMBAHUS Y
npo3opuis”

Lluronoruyeckue
OCHOBEI
MOHOTHOPHUTHOTO
CKpELIBAHUS

AHanu3upyroliee
CKpEIIMBaHUE.
Henonnoe
JIOMUHUPOBAHHE

Jurudpunxoe
CKpEILUBAHHUE.
IIpakTrueckas
pabora «/3yuenue
pe3yIbTaToOB
TUTUOPUTHOTO
CKPEIBAHUS Y
JPO30(HITBI

0.5

0.5

79

I{utonoruueckue
OCHOBBI
JTUTUOPUTHOTO
CKpEIIMBaHUS

80

CuemieHnoe
HacJIe1OBaHUE 1
MIPU3HAKOB

81

XpoMocoMHast
TeopUst 1
HaCJIECTBEHHOCTHU

82

I'eneTuka nosa 1

83

I'enoTun kak
[EJIOCTHAs cUCTEMA

84

I'eneTnueckuit
KOHTPOJIb Pa3BUTHUSA




pacTeHun,
JKUBOTHBIX U
YeJI0BEKa

85

H3MeHYnBOCTH
IIPU3HAKOB. Byl 1
M3MEHYMBOCTU

86

MoaudukanroHHas
W3MEHYUBOCTD

87

88

BapuaunonHslii psn
Y BapuallMOHHAas
KpuBasl.
JlaGopaTopHas
pabora
«Hccnenosanue
3aKOHOMEPHOCTEN
MO TU(DUKATTHOHHOM
M3MEHYUBOCTH.
IToctpoenue
BapUaIlMOHHOTO
psana u
BapUAITMOHHOMN
KPHUBOW»
I'enoTunmueckas
W3MEHYUBOCTD.
KomOnHaTuBHas
H3MEHYUBOCTD

0.5

&9

90

MyTranuonHas
U3MEHYUBOCTb.
[IpakTuyeckas

pabota «MyTanuu y 1
npo3oduisl (Ha

TOTOBBIX
MUKpOIIpenapaTax)»

3aKOHOMEPHOCTH
MYTaI[MOHHOTO

Ipo1ecca. 1
DOnureHeTuka u
SIUTEHOMUKA

0.5

91

I'eneTuka yenosexa.
[IpakTrueckas
pabora
«CocraBneHue u
aHaIu3
POAOCIOBHO»

0.5

92

Metonasl
MEIUIMHCKON 1
T€HETUKHU




93

3HayeHHue
MEIUIMHCKON
T€HETHKHU B
MpEOTBPAIICHUN U
JICUCHUH
TeHETHYCCKHUX
3a00JIeBaHUH
yeoBeKa

94

95

OcHOBHbBIE OHATHUS
CEJICKITHH.
JlaGopaTopHas
pabora «M3yuenue
COpPTOB KYJBTYPHBIX
pacTeHuil U Iopoa
JIOMAIITHUX
YKUBOTHBIX)

MeTtonanl

CENIEKIIMOHHOM

paboTHI.

JlabGopaTopHas 1
pabora «3yuyenue
METOJIOB CENEKIIUU
pacTeHu»

0.5

0.5

96

Joctmxenus
CEJIEKLIUN PaCTEHUIN
Y KUBOTHBIX.
IIpaxTnueckas
pabora «IIpuBuBKa
pacTeHU»

97

Coxpanenue,

A3Y4YEHUE U

UCTIONIb30BaHUE 1
TEHETHUUYECKUX

pecypcos

98

buorexHomorns kak

HayKa U OTpacib
MIPOU3BO/ICTBA.
[IpakTueckas 1
pabota «/3yuenue
00BEKTOB

OMOTEXHOJIOTHUIDY

0.5

99

OcHOBHBIC
HaIpaBJIeHUs
CUHTETHUYECKOU
OMOJIOT U

100

XpoMocoMHas u
TCHHAA MHXKXCHCPUS




101

Menuimackue
OUOTEXHOJIOTHHA

102

Pe3epBHBIii ypOK.
IToBTOpEHME,
00006111eHHE,
cucTeMaTtu3anus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102 0

13.5

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo yacosB

Bcer  KoHnTpoibH
0 ble padoThI

IIpakTH4Yeck
ue padoTbl

Jlara
H3YYeHH
s

JJIeKTPOHHBbIE
nu(ppoBbIe
o0pa3oBaTe/ibH
ble pecypchl

OBOJIIOIHOHHAS
teopus Y. JlapBruHa

JBrKy1ue cuibl
SBOJIIOIMH BUJIOB
no Y. JlapBuny
boproa 3a
CyLIECTBOBAaHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN
otbop
dopmupoBaHue
CUHTETHUUYECKOU
TEOPUU IBOJIIOLIUU

DTansl
ABOJIIOI[HOHHOTO
mpoliecca:
MUKPOIBOJIOIHS U
MaKPOIBOJTFOIIHS

[onmynsaums —
JJIEMEHTapHas
€UHULA 3BOJIIOLIUU

3aKkoH
TEeHEeTUYECKOTO
paBHOBecHs J[x.
Xapau, B.
BaitnGepra.
JlaGopatopHas
pabota
«BbIsBIICHUE

0.5




N3MCHYHNBOCTHU y
0co0€ell 0JTHOTO
BUIIA»

DJIeMeHTapHbIe
(haKkTOPBI SBOIOIIH

Dddekt

OCHOBATCJIA.

Dddekt

OyTBUIOYHOTO
TOPJIBIIIIKA

10

11

12

Murpanuu.
Nzonsanun
TIOMYJISILIAMN:
reorpadpuyeckas,
OuoJoruyecKas
EcTecTBennbIi
oTbop —
HaInpaBJISIOMMUI
(hakTop IBOIOIIMHI

[TooBoii oTGop

13

14

[TpucnocoGenHOCT
b OPraHU3MOB KaK
pe3yabTar
MUKPOABOJFOIIHH.
JlaGopatopHas
pabota «M3yuenue
apoMop$030B U
uanoaanTanui y
pacTeHui u
KUBOTHBIX)
IIpumepst
npucnocoOi1eHuit y
OpPTraHU3MOB:
Mophosioruyeckue,
buznonoruyeckue,
OMOXUMHUYECKHE,
MIOBEJICHUECKHE.
JlaGoparopHas
pabota
«IIpucnocobnenus
OpPraHU3MOB U MX
OTHOCHUTEJIbHAS
11EeJIECO00PA3ZHOCTHY

0.5

0.5

15

Bun, ero xpurepuu
U CTPYKTYypa.
JlaGopartopHas
pabota «CpaBHEHHE

0.5




BUJIOB 110
MOP(OIOTHUECKOMY
KPUTEPHIO»

16

CtpykTypa BUaa

17

Bunoo6pazoBanue
KaK pe3yJbTar
MHKPO?IBOJIFOIINN

18

CBs3b
MUKPOIBOJIOIIH U
SIUIEMUOJIOTHHA

19

MakposBontonus.
ITaneoHTOIOrHYECK
e MCTOAbI
A3yYECHUS
SBOJIIOLIMHU

20

21

22

buoreorpaduiecku
€ METO/IbI U3yUCHHS
IBOJTIOLIUH

OMOpHoIOrHYecKre
Y CPAaBHUTEJIBHO-
MOP(OIOTHYECKHE
MCTObI U3YUCHUS
ABOJIIOIIMU

MonexynsapHo-
TEHETUYECKUE,
OMOXUMHYECKUE U
MaTeMaTH4eCKue
METO/Ibl U3YUYEHHUSI
ABOJIFOLIMU

23

24

OO0mme
3aKOHOMEPHOCTH
SBOJIIOLNHU

AnanTtuBHasg
paauarusi.
HepasaomMepHOCTB
TEMIIOB 3BOJIFOIAU

25

Hayunsie runore3bt
MIPOUCXOXKICHUS
JKA3HU Ha 3emiie

26

[onayuHnbie
IIPEJICTaBICHUS O
3apOKAECHUM KU3HU

27

OCHOBHBIE 3TaIbI
HEOPraHUYEeCKOMU
SBOJIIOLUN




28

I'unoressl
3apOKICHUS KU3HU

29

Uctopus 3emnu u
METOJbI €€
U3YYCHHUS.
JlaGopaTopHas
pabota «3yuenune
U OIMCaHUE
HCKOMaeMbIX
OCTaTKOB JPEBHUX
OpPraHU3MOB)

0.5

30

HauanbHabie 3Tamns:
OPraHUYeCKOU
3BOJIIOLUHU

31

32

DBOJIOIHS
SYKapHOT
OCHOBHBIE 3TaIlbl
SBOJIIOIINH
pPacTUTEIHLHOTO
MUpA.
[IpakTueckas
pabora «3yuenue
0COOEHHOCTEHN
CTPOEHHS paCTCHHIA
pa3HBIX OTJEIIOBY

0.5

33

OCHOBHBIE dTaIbI
SBOJIIOLNHT
YKUBOTHOTO MHUpa

34

DBOIIONHUS
JKUBOTHBIX.
[TpakTnueckas
pabora «3yuenue
0COOEHHOCTEH
CTpOCHUS
MO3BOHOYHBIX
JKUBOTHBIX)»

0.5

35

Pa3zBuTue xu3HU Ha
3emJie o 3paM U
nepuoiam

36

MaccoBsle
BBIMI/IpaHI/ISI —
9KOJIOTHYECKHE
KPU3UCHI MPOILIIOTO

37

CoBpeMeHHBIT
IKOJIOTHUECKUU




KPH3HC, €T0
0CO0EHHOCTH

38

CoBpeMeHHas
cuctema
OpTraHUYECKOTO
MPOIIOTO

39

OCHOBHEBIE
CUCTEMATHUYECKHE

TPYIIIbI
OpraHU3MOB

40

AHTpOMONOTHS —
HayKa O 4eJIOBEeKe

41

PazButune
IIPEICTABICHUN O
IIPOUCXOXKICHNN
YeJI0BEKa

42

43

44

MecTo yemoBeKa B
CHUCTEME
OpPTaHHYECKOTO
MHpa.
JlaGopaTopHas
pabota «3yueHue
0COOEHHOCTEH
CTPOCHHMS CKelleTa
YyeJI0BeKa,
CBSI3aHHBIX C
MPSIMOXOXKICHHEC M)

JIBIKyILIME CHIIBI
aHTPOIIOTCHE3a

CooTHomIeHHE
OMOJIOTHYECKUX U
COIMATIBHBIX
(dhakTopoB B
AHTPOTIOTCHE3e

0.5

45

OCHOBHBIE CTaIUU
aHTpPOTIOTeHe3a

46

[TanmeoreneTuka u
[1aJIEOr€HOMMUKA

47

DBOIIOLUS
COBPEMEHHOTO
yeoBeKa

48

Yenoseueckue
pachl.
[IpakTnueckas
pabora «3yueHue
3KOJIOTUYECKHUX

0.5




azanranui
YeJI0BEKay

49

MexucuuIuinHapH
bI€ METO/BI
AQHTPOIIOJIOTUU

50

3apoxkIeHUE 1
Pa3BUTHE SKOJOTHH

51

MeToabl SKOJIOTHH.
JlabGopaTopHas
pabota «3yuenune
METOIOB
KOIOTMYECKUX
HUCCIIEIOBAHUIN

0.5

52

3HayeHue
9KOJIOTHYECKHUX
3HAHWUHI 1I1g
YyeJioBeKa

53

DKOJIOTHYECKUE
(dakTopsl

54

55

AOuoTudeckue
¢dakropsl. CBeT Kak
AKOJIOTUYECKHI
daxrop.
JlaboparopHas
pabota
«BrisiBnenue
MIPUCTIOCOOICHHIA
OpPTaHU3MOB K
BIIUSTHUIO CBETa)

AOuoTHueckue
baxTopBbI.
Temmnepatypa Kak
DKOJIOTHUECKUI
dakrtop.
JlaboparopHas
pabora
«BrIsIBICHNE
npucnocoOIeHni
OpraHU3MOB K
BIIUSTHUIO
TEMIEPATypPhD)

0.5

0.5

56

AobGuotuueckue
(baxTopsbI.

BnaxxanocTs Kak
3KOJOTMYECKHUI

daxTop.
JlaGopaTtopHas

0.5




pabota
«AHaTOMHYECKHE
0COOCHHOCTU
pacTeHuit u3
Pa3HBIX MECT
o0UTaHU

57

Cpenpl oOuTaHus
OpraHu3MoOB

58

buonornyeckue
PUTMBI

59

JKuznennsie GopMbl
OpraHu3MOB

60

Bbuornueckue
(dakTopbl

61

3HaueHHne
OMOTHYECKHUX
B3aUMOICUCTBUIL
JUTSI CYIIIECTBOBAHUS
OpPTaHHU3MOB B CpeJie
obuTaHuA

62

63

DKOJIOTHYECKHUE
XapaKTePUCTHKU
MO JISITIAH
OcHOBHBIC
[MOKa3aTeln
TIOTTYJISIIIAH
YHUCIIEHHOCTD,
IUIOTHOCTB,
BO3pacTHas U
MOJIOBAs CTPYKTYpa

64

OcHOBHBIE
MMOKa3aTeln
HOHy.]'IfIHI/II/II
POXIaeMOCTb,
MIPUPOCT, TEMIT
pocTta, CMEpTHOCTb,
MUTpaLAA

65

DKOoJornyecKas

CTPYKTypa
MOMYJIALIUA

66

67

Jnnamuka
MNOIMYJISIAA U €€
peryisuus
Kpussie pocra
YHCJICHHOCTH
MOMYJISIIUH.




Kpussie
BbDKUBAHHS

68

DKoJyiornueckas
HUIIIA BUJA.
JlabGopaTopHas
pabora
«IIpucnocobnenus
CeMsIH paCTeHUH K
pacceneHuIo»

0.5

69

Bun xak cucrema
MOMYJISUNA

70

71

3aKOHOMEPHOCTH
MOBEJCHUS U
MUT P
JKMBOTHBIX
Coo011ecTBO
OpraHU3MOB —
OUOLIEHO3

72

DKocucremMa Kak
OTKpBITasi CHCTEMA

73

Kpyrosopor
BEILECTB U ITOTOK
OHEPI'UH B
HKOCHCTEME

74

75

OCHOBHEBIE
[IOKa3aTeln
YKOCUCTEMBI

DKOJIOTHYECKUE
MUPAMHU/IBI

76

N3menenus
CO00IIECTB —
CYKIECCHH

77

IIpuponnsie
HKOCHCTEMBI.
DKOCHUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpPEN U OKEAHOB

78

IIpuponnsie
9KOCHUCTEMBI.
DKOCHUCTEMBI TYHAP,
JIECOB, CTEIIEH,
IIyCThIHb

79

AHTpOIOreHHbIE
9KOCHUCTEMBI

80

YpOoskocucTeMBI.
IIpakTrueckas

0.5




pabota «M3yuenue
U OIMCAaHuE
ypOOIKOCUCTEMBI»

81

3aKOHOMEPHOCTH
dbopMupoBaHus
OCHOBHBIX
B3aUMO/JICHCTBUI
OpraHu3MoOB B
9KOCUCTEMAaxX

82

MexaHU3MBbI
BO3JICHCTBUSA
3arpsA3HEHUN
pPa3HBIX THUIIOB Ha
cyOopraHu3MeHHOM
, OPTaHU3MEHHOM,
MOMYJIALIUOHHOM U
3KOCHCTEMHOM
YPOBHSX

83

buochepa —
oOIiernianeTapHas
00oJtouka 3emMitn

84

VYuenne B. U.
Bepnanckoro o
6uochepe

85

86

87

3aKOHOMEPHOCTH
CYIIECTBOBAHUS
ounochepsl
Kpyrosopotsl
BEIIIECTB U
OHMOreOXNMHYECKHE
LAKJIBI

30HaIBLHOCTD
ouocdepsl.
OcHOBHBIE OMOMBI
CyImu

88

YcToluuBOCTh
ouochepsl

&9

DKOJIOTUYECKHE
KPHU3UCHI U UX
NPUYHHBI

90

91

Bo3neiictBue
YyeJ0oBeKa Ha
ouochepy
AHTpPOIIOT€HHOE
BO3JIEMCTBHE HA




PaCTUTENIbHBIN U
JKUBOTHBIN MU

92

Oxpana npuposl

93

94

95

96

97

98

99

OcHOBHBIC
HPUHIUITBL
YCTOHYUBOIO
pa3BUTHUSA
YyeJ0BeYeCTBa U
HIPHPOJIBI
PanuonansHOE
MIPHPOJIOTIOIH30BaH
Ue ¥ COXpaHCHHE
OHOJIOrMYECKOI0
pazHooOpasus
3emimn

O00011eH e 110
TEME
«MHUKPO3BOJTIOLUS
U € pe3yJbTaTh»

O06006111EH1E IO
TEME
«MaKpOo3BOJTIOIUS
U e€ pe3yJIbTaThDy

O06001enue no
TeMe
«IIpoucxoxaeHue u
pa3BUTHE )KU3HHU HA
3emnex»

O600611eHue 1o
TEME
«lIpoucxoxaenue
4eJI0BEKa —
AQHTPOIIOTEHE3)

O00011eHMeE 110
TeME «DKOJIOTHSI —
HayKa o
B3aMMOOTHOIIICHUAX
OpPTaHU3MOB)

100

O00011eHne 110
TeMe «OpraHu3Mbl
U cpefia OOUTaHUsD»

101

0O0001enue 110
TeMe «DKOJIOTUS
BHJIOB U
MOIYJIALIN»




O06001eHne 1o
102 teme «buocdepa — |
rio0anbHas
HKOCHUCTEMA»
OBIIEE KOJIMYECTBO
YACOB IIO 102 0 7.5
IMPOT'PAMME

ITPOBEPAEMBIE HA EID 110 BUOJIOTMA TPEBOBAHUS K PE3YJIBbTATAM OCBOEHMUAA
OCHOBHOI OBPA3OBATEJIbHOI IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMSI

Kon
NPoBePsEeMOro
TpedoBaHMSI

OCHOBHO# 00pa3oBaTeIbHOM MPOrpaMMbI CPeHEro 001ero oopasoBanusi

IIpoBepsiemble TpeOOBaHUS K NPEJIMETHBIM Pe3yJ1bTATAM OCBOCHHS

CdhopMupoBaHHOCTD 3HAHHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHHBI MHpa, E
MO3HAHUHM 3aKOHOB TMPHUPOJAbI U PEIIEHUH S>KU3HEHHO BAXKHBIX COIHAIBHO-
3THUYECKUX, SKOHOMHUECKHX, IKOJIOTMUYECKUX IPOOJIEM UEI0OBEUECTBA, a TAKKE B
pelIeHHH BOIIPOCOB PALMOHAIBHOTO HPUPOAONOIB30BAHUSA, B (POPMHPOBAHUU
LIEHHOCTHOTO OTHOIIEGHUS K TpUpoJe, OOIIeCTBY, YENOBEKy; O BKJIale

POCCHUHCKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OHMOIIOTUN

Bnagenune cuctemoil 3HaHH 00 OCHOBHBIX METOJAaX HAyYHOTO IO3HAHUSA,
HCIONIE3YEMBIX B OMOJIOTMYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCHUCTEM
(omucanue, M3MepeHHue, MPOBEICHUE HAOIIOACHUI); CIIOCOOaMH BBISIBICHHUS U
OLICHKH aHTPOIIOI€HHBIX U3MEHEHUH B IPUPOJE.

YMeHue BbIABUraTh THUIOTE3bl, MPOBEPATb UX  HKCIEPUMEHTAIbHBIMHU
cpencTBamu, (HOpMyIHpys 1Lelb WCCIEIOBaHMs, aHAIU3HPOBATh IOJYYCHHBIC

PE3YJIbTATEI U ACJIaTh BBIBOAEI.

BrisiBneHne 3aBUCUMOCTH MEXy HCCIEIyEeMBbIMU BEIMYMHAMH, OOBSICHEHHE
MOJTyYEHHBIX PEe3ylbTaTOB U (HOPMYIHPOBAHHE BHIBOJOB C HCIOJIH30BAHHUEM

Hay4HBIX [IOHATHM, TEOPUI U 3aKOHOB
YMeHue BIAAETh CHUCTEMOM OHOJOTMYECKHX 3HAHHWM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroue OUOJOTHYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKa, TK

opraH, OpraHu3M, BUJI, TIOMYJISAIHS, IKOCUCTEMA, OMOIIeH03, Onocdepa; MeTadon3

aHb,

M,

rOMeO0CTa3, KJIIETOUHBIM UIMMYHHUTET, OMOCUHTE3 OelKa, OMOTOIMMEphI, TUCKPETHOCTD,

caMOperyJisalys, CaMOBOCIIPOU3BEACHUE, HACIEACTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCUMOCTh, POCT U PA3BUTHE);

Oononornueckne Teopuu: kierodHas teopus T. IllBamna, M. Ilneiinena, P.
BupxoBa; kioHanpHO-cenekTuBHOro nMmynurera I1. Opnux, .M. Meunukosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTd T. MopraHa, 3aKOH 3apOABIIIEBOIO
cxonctBa K. bapa, sBomoninonnas teopust Y. JlapBruHa, CHHTETHYECKAs! TEOPUS
IBONTIOIMHU, Teopusi aHTpororene3a Y. Jlapsuna; Teopust Omoreorenosza B.H.

Cyxkauésa; yuenue H.W. BaBunoBa o ieHTpax MHOrooOpa3us U MPOUCXOXKICHHS




KyJbTypHbIX pacTeHud, yuyenue A.H. CeBeproBa 0 MyTSX M HampaBlICHUAX
sBoroiuy, yuenue B.W. Bepranckoro — o 6uocdepe);

3aKOHBI  (eAMHOOOpa3usi TMOTOMKOB TIEPBOTO MOKOJEHHS, pPAaCLICIUICHUs
MIPU3HAKOB, HE3ABUCUMOT'0 HACEOBaHUs TpU3HaKoB . MeHens; ClerieHHOro
HacJeJOBaHUS TNPU3HAKOB W HapyIeHUs cuersieHuss reHoB T. Moprana;
FOMOJIOTHYECKUX PSAAOB B HacieACTBeHHOW u3meHunBoctn H.M. BaBuiona;
reHeTudeckoro pasHoBecus Jx. Xapmum um B. BaifOepra; 3apobIieBoro
cxoxactBa K. bapa; Ouorenernueckwii 3axon . ['ekkenst, @. Mroiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);

npasuia (Muaumyma 0. JInbuxa, sKkoaoruueckoi mupaMuIsl guces, OnomMacchbl
Y DHEPTHUH);

runote3bl (koarepatHoi A.M. Omnapuna, nmepBuyHoro OyipoHa Jx. XounmeiiHa,

mukpocdep C. dokca, pudbosuma T. Yek)

YMeHue pemiath MOWCKOBBIE OHMOJIOTHMYECKHE 3a/lady¥;, BBISABISATH NPUYUHHO-
CIIEICTBEHHBIC CBS3M MEXJy HCCIEIyeMbIMH OUOIOTUYECKUMU OOBEKTaMH,
MpOLIECCaMH U SBIICHUSIMU; JIeTIaTh BHIBOABI M MPOTHO3bI HA OCHOBAHUH MOTY4YEHHbIX
pe3yJIbTaTOB;

COCTABJISITh TEHOTHUIIMYECKHE CXEMbl CKpEIIMBAaHUS JJIS Pa3HbIX THIIOB
HACJIEIOBaHMsI MPU3HAKOB Y OPTaHU3MOB, COCTABIISITh CXEMbI IIEPEHOCA BEIECTB U

OHCPIuU B SKOCHUCTEMAX (I_ICHI/I NUTaHusA, ITUIICBBIC CCTI/I)

VmMmenue YCTaHABJIMUBATb B3aMMOCBA3HW MCKAY CTPOCHHUCM U (bYHKI_II/IHMI/IZ
OpraHonioB, KJICTOK PA3HBIX TKaHefI, opraHamMu MW CHCTCMAMH OpPIraHOB Y
paCTeHHﬁ, JKMBOTHBIX U YCJIOBCKA; MCKY dTallaM oOMeHa B€IICCTB, dTallaMHt

KJI€TOYHOTI'O UKJIa u KHU3HCHHBIX OUKIOB OpraHu3MoB; oTallaMHu
3M6pI/IOHaJ'H>HOl"O Pa3BUTHA; TCHOTUIIOM U (I)CHOTI/IHOM, (l)eHOTI/Il'IOM u (baKTOpaMI/I
CpCablL 06I/ITaHI/I$I; nponecCaMu 3BOJIONUA; IBUKYIIUMU CUJIaMU aHTPOIIOI'CHE3A,

KOMITIOHCHTAMH Pa3JIMYHBIX 9KOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpraHnu3mMoOB

YMCHI/IG BBIACIISATH CYHIGCTBCHHLIG HpI/I3HaKI/II

CTpOCHI/IH BI/IpyCOB, KJICTOK HpOKapI/IOT 158 BYKapI/IOT; OOJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OpPTraHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM U Onocdeps;
CTPOEHHSI OpraHOB W CHUCTEM OpPraHOB pAaCTEHUM, >KUBOTHBIX, YEJIOBEKA;
MPOIIECCOB  KU3HENEATECILHOCTH, TMPOTEKAIOIIUX B OpraHu3Max pacTeHUH,
KUBOTHBIX M YEJIOBEKAa; OMOJOTMYECKHX TPOIECCOB: OOMEHa BEIIECTB
(merabonmusM), uHGMOpPMAaMK ¥  TOPEBpAICHUS  DHEPrHH, OpOKEHUs,
aBTOTPO(PHOTO U reTepoTPOHOTO TUIIOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MEH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHOHATIHLHOTO PAa3BUTHS,
Pa3MHOXKEHUS, UHAMBUAYAJIbHOTO  DPa3BUTHS  OpraHu3Ma (OHTOreHe3a),
B3aMIMOJICHCTBHSI TEHOB, TeTepO3Hca; JEHCTBUH HCKYCCTBEHHOTO OTOOpA,
CTaOWIM3UPYIOLIETO, ABIKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa;

AJUIONaTPUICCKOTO U CUMITIATPUICCKOTI'O BI/I)IOO6p330BaHI/I$I; BJIMSAHUA ABWKYIIUX

CHUJI 3BOJIOIMK Ha FGHOCI)OHH TIOIMYJIANH HpI/ICHOCO6J'IeHHOCTI/I OpraHu3MoOB K




cpene oOuTaHus, YepeJOBaHUS HAIIPABICHHUI BOJIOIMH; KPYTOBOPOTAa BEIIECTB

M ITIOTOKa SHEPTHUHU B OKOCHUCTEMAaxX

ChopMUpOBaHHOCTb yMEHUS BBIJICNATH CYIIECTBEHHBIE NPU3HAKK BHPYCOB,
KJICTOK TPOKAPUOT W OYKAPUOT; OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPTraHU3MOB, BHJIOB, OMOTEOIICHO30B M DKOCHUCTEM; OCOOECHHOCTH TPOIIECCOB
oOMeHa BeWIECTB U IMpeBpallleHUs] HHEPrud B KIETKe, (POTOCHHTE3A,
IUTACTHYECKOTO M HYHEPreTHUecKOro oOMeHa, XeMOCHHTEe3a, MHTO03a, Meho3a,
OIUIOZIOTBOPCHHMS, PA3BUTHS W Pa3MHOXKCHHUS, WHAWBUIYAIBHOTO DPa3BUTHS
opranusMa (OHTOreHe3a), OOphOBI 3a CyIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOJEHHOCTH OpPraHU3MOB K Cpele OOHWTaHus,
BJIMSIHUSI KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOT€HHBIX N3MEHEHHUI B 9KOCHUCTEMAX

CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U MpPEBpalleHUs YHEPTUH B Onocdepe

YMeHue HCHoJb30BaTh COOTBCTCTBYIOIIIUC  ApPIryMCHTLI, 6I/IOJ'IOFI/I‘IGCKYI-O
TCPMHUHOJIOTUIO U CUMBOJIMKY IJI 10KA3aTCJIbCTBA POACTBA OPIraHU3MOB Pa3HbIX
CUCTCMATUYCCKUX TPYIIIl; B3aUMOCBA3HW OPraHu3MOB U CpPCIbL O6I/ITaHI/I$I;
CANHCTBA YCJIOBCUCCKUX pac, HCO6X0£[I/IMOCTI/I 300pPOBOTO 06pa3a JKH3HH,
COXpaHCHHUA pa3Hoo6pa3I/m BUJOB U OKOCUCTEM KaK YCJIOBHA COCYLICCTBOBAHU

IpUpPOAbLI U YCJIIOBCUCCTBA

YMeHne KpUTHUYECKH OLICHMBATh MH(POPMALUIO OMOJOTHYECKOTO COAEp KaHUS;
MHTEPIPETUPOBATE OITUYECKUE AaCIEKTbl COBPEMEHHBIX MCCIENOBAaHUN B
OuooruM,  MEOUIMHE, OWOTEXHOJOTMH;  paccMaTpuBaTh  TJIOOAJIbHBIC

9KOJIOTMYECKUE TIPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM

COOCTBEHHYIO MO3HUIIUIO

IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbIX HA EI'D 11O BUOJIOI'NHN

Kon

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

buonorus xkak HayKa. JKuBble cucTeMBI M UX HU3YUCHUC

1.1

CoBpemeHHas O6MOJOTHUS — KOMIUIEKCHAsl Hayka. buonorndyeckue Hayku U M3y4yaeMble UMU
npobOnembl. DyHIaMEHTaIbHBIC, TPUKIAIHBIC W TIOUCKOBBIC HAYYHBIC HCCICIOBAHHS B
OHOJIOTHH.

3HaueHue Onosioruu B GOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.
[Ipodeccuu, cBszanHbie ¢ OMoONOTHe. 3HaUeHNEe OMOIOTUN B IPAKTHYECKOM JIEATETHbHOCTH

YCIO0BCKa: MCAUIIMHE, CCIIbCKOM XOBHﬁCTBe, MPOMBIINIJICHHOCTH, OXpaHC IMMPUPOIbL

1.2

JKuBble cucTeMbl Kak peaMeT u3ydeHus ouonoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO

XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIETOCTHOCTb, CJIOXHOCTb U YHOPSIOYEHHOCTH
CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPTaHU3AIMs, CaMOBOCIPOU3BEICHUE, Pa3IPaAKUMOCTh,
W3MEHYHBOCTH, POCT M Pa3BUTHE.

YpoBHM OpraHu3alMi >KUBBIX CHUCTEM: MOJIEKYJIPHBIM, KJIETOYHBIM, TKaHEBbIN,
OpPraHM3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, JKOCHCTEMHBIH  (OMOTreOIeHOTHYECKHIA),
ouochepnpiii. IIporeccrel, mpoucXosnue B JKUBBIX cucTeMax. OCHOBHBIE TNPU3HAKU

xuBoro. Ku3Hp kak ¢popma CyliecTBOBaHUS MaTEpUU




1.3

Metonel  Omonormveckod — Hayku. — HaOmromenuwe,  U3MEpeHHE,  IKCIEPUMEHT,
cucrtemaTtusaius, MeraaHanu3. [loHATHE O 3aBUCMMOW M HE3aBUCUMON TEPEMEHHOM.
[InanupoBanue skcnepumenta. [loctaHoBka m mpoBepka rumote3. Hynepas rumotesa.
[Tonsatue BbIOOpKM M €€ AOCTOBEpHOCTb. Pa3bpoc B Omosormueckux AaHHBIX. OleHKa
JIOCTOBEPHOCTH  IOJIyYEHHBIX  pe3yJabTaToB. [IpyumHBI HCKaKE€HUS  pe3yJbTaTOB

OKCIICPUMCHTA. IToHsgTHE CTAaTHCTHYECKOTO TECTa

Knerka kak Onosiorunueckas CHCTeMa

2.1

2.2

Knerka — cTpykTypHO-(DyHKIMOHANIbHAsl €AMHUIA KUBOTO. MCTOpUs OTKPBITHS KIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. [llnetinen, P. Bupxos).
OCHOBHBIE MOJOXKEHHSI COBPEMEHHOM KJIIETOYHON TEOPHH.

MeTtoabl MOJEKYJISPHOM W KIETOYHOH OHOJOTMH: MHMKpPOCKOMUS, XpoMaTorpadus,
1eKTpoope3, METOA MEYEeHbIX aTOMOB, JudQepeHaIbHOe LEHTPUPYTHpOBaHUE,

KYJIbTHUBUPOBAHUC KJICTOK

XHUMUYECKUHN COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOAJIEMEHTHI. Boja u e€ poiib ka
pacTBOpUTENS, pEareHTa, y4dacTHE€ B CTPYKTYPUPOBAHMM KJIETKH, TEIUIOPETYIISILMH.
MuHepanbHble BElIeCTBa KIETKHU, UX OHonoruyeckas pojib. Poib KaTHOHOB U aHHOHOB B
KJIETKE.

buonornueckue mnonumepsl. benku. AMHHOKUCIOTHBIM cocTaB OenkoB. CTpPYyKTyphl
O0enkoBoi Monekynbl. [lepBuuHast cTpykTypa Oenka, HeNTUAHAs CBA3b. BTopuuHas,
TpEeTUYHAas1, YeTBEpTHUHAs CTPYKTYpHl. JleHaryparms. CoiictBa 6enkoB. Knaccudukarus
OenxoB. buonornueckue QyHKIUN OEIKOB.

VYraeBoasl. MoHOCaxapuabl, JUCaxapuabl, OJUrocaxapuabl U noiaucaxapuabl. O0uwmii miaxn
CTpoeHus M (U3UKO-XMMHMYECKHE CBOWMCTBA YIJeBOJOB. buonoruueckue QyHKIMH
YIJIEBOJIOB.

Jlummpel.  TunpodunbHO-rHIpodoOHBIe  cBoiicTBa.  Kimaccmdukanms — aumumos.
Tpurnuuepunsl, Gochoaunuasl, BOCKH, CTepoubl. buonornueckue (yHKIHMU JTUMHIOB.
OOu1re cBoiicTBa OMOJOTMUECKUX MEMOPAH — TEKy4YeCThb, CIIOCOOHOCTh K CAMO3aMbIKaHHMIO,
MTOJIYITPOHHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. Crpoenue HyknenmHoBbix kucioT. Hykneornpsl.
[Tpuniun kommuiementapaoctu. Ipasuino Yapragda. Crpykrypa IHK — nBoiinas cniupais.
Mectonaxoxnaenue u o6uonoruueckue ¢ynkuuu JJHK. Buast PHK. ®ynkuun PHK B
KJIETKE.

Crpoenue monexynsl AT®. Makpospruueckue cBsi3u B Mosiekyie AT®. buonornueckue
¢yukuun AT®. BoccranoBieHHbIE TEPEHOCYUKH, UX (QYHKIMU B KiIeTke. CeKBeHUpOBaHUE
JTHK.

CtpykTypHasi Ouosiorusi: OMOXUMUYECKHe UM OMOo(dU3MYEeCKHe HMCCIIENOBAaHUS COCTaBa M

MIPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT
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Tunsl kneTok: sykapuoThyeckas M mpokapuorudeckas. CTpyKTypHO-(QYHKIHOHAJIbHBIE
00pa3zoBaHMs KIETKH.
Crpoenue npokapuotuieckoil kietku. Knerounas crenka 6akrepuii u apxeit. OcoOeHHOCTH

CTPOCHHUS TeTepOoTPO(PHON W aBTOTPO(GHON MPOKAPUOTHYECKUX KIETOK. MecTo W poiib

MIPOKApPHOT B OMOIICHO3aX.




Crpoenne u (yHKIIMOHHPOBAHHE DYKAPUOTHUYECKOW KieTku. [lmazmarmdeckass meMOpaHa
(urazmanemma). CTpykTypa IIa3MaTUdecKod MeMOpaHbl. TpaHCIOPT BEIIECTB Uepe3
MJIa3MaTHYECKYI0 MeMOpaHy: naccuBHbIN (muddy3us, odneraéunas nuddys3us), akTHBHBINA
(mepBUYHBIH M BTOPUYHBIA aKTHBHBIA TpaHcHopT). IlomympoHunaeMocTs MeMOpaHbI.
Pabora Harpmii-kaaueBoro Hacoca. DHIOLUMTO3: MUHOIMTO3, (Haromuros. DK30IHTO3.
Knerounas crenka. CTpykTypa v QyHKIIMH KJIECTOYHON CTEHKH PAacTeHH, TPHOOB.
[wuromnasma. Ilutozonb. Ilutockener. JIBwkenuwe murTormiasmbl. OpraHouIbl KIIETKH.
OpHoMeMOpaHHBIE OPTaHOWABI KIETKH: OJHaomiazmaruuyeckas cerb (OIIC), ammapar
lonpmku, 7M30COMBI, WX CTpOeHHE U (YHKIUH. B3anMOCBSI3b OTHOMEMOpPAaHHBIX
OpraHouioB KieTku. CTpoeHue rpanysipHoro petTukyiryma. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIeTouHbIX MeMOpaH. [ maakuii (arpaHyJsIpHBIN) SHI0IIA3MAaTUYECKUA PETUKYITYM.
CekperopHasi GyHkmms anmapara [ombmku. TpaHCHopT BemecTB B KIeTKe. Bakyomu
pacTuTenbHbIX KiIeToK. Knetounslit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUBI KIIETKU: MUTOXOHAPHUH, MIJIACTHABIL.

Crpoenne u (yHKIUU MHUTOXOHAPUN U TutacTui. [lepBUuUHBIE, BTOPUYHBIE U CIIOKHBIE
TUTACTUIBI (POTOCHHTE3UPYIOMIUX DYKAPHOT. XJIOPOIIIACTBI, XPOMOILIACTHI, JICHKOIIACTHI
BBICIINX PACTEHUM.

HememOpanubie opranouabl kinetku CTtpoeHue u (yHKIMHM HEMEMOpPAaHHBIX OPraHOWIOB
KieTku. Pudbocomer. MukpodunameHTsl. Mplmieunbie KI1eTKu. Mukpotpyoouku. KieTtouHbli
ueHtp. CTpoeHHe W JBIKEHHUE XTYTUKOB U peCHUYEK. MUKPOTPYOOUKH IHUTOILIA3MBI.
LenTpuoJsb.

SAnpo. Obonouka simpa, XpOMAaTHH, KapuOIUIa3Ma, SAPBIINIKH, UX CTPOCHHE U (PYHKIIHU.
Snepubiii  OenkoBblii  MaTpukc. [IpocTpaHCTBEHHOE pAcCHONOKEHHE XPOMOCOM B
uHTepda3zHoM syipe. benku xpoMaTrHa — THCTOHBI.

Knerounsie  BkimtoueHus. CpaBHHUTENbHAas ~ XapaKTEPUCTHKA  KJIETOK  JYKapUOT

(pacTUTeNbHOMN, )KUBOTHOM, TPUOHOIA)
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AccuMWISIIMA M AMCCUMIISALMS — JBE CTOPOHBI MeTabosin3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOHBIH M TreTepoTpodHbI. VYyacTHe KHCIOpoAa B OOMEHHBIX IpOIeccax.
OHepreruueckoe oOecnedueHue KieTku: npeBpaiieHne ATd B oOMeHHBIX mpolieccax.
depMeHTaTUBHBIN XapaKTep peakuil KIeTOYHOTro MeTabonn3Ma. @epMEeHThI, UX CTPOEHHE,
cBolicTBa U MexaHu3M JeiicTBus. Kodepmentel. OTnuuuns GepMeHTOB OT HEOPraHUYECKUX
KaTaln3aTtopoB. benku-akTuBaTOpsl U OENKU-UHTHOMTOPHL. 3aBHCUMOCTH CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIMI OT pa3INYHbIX (PaKTOPOB.

[lepBHYHBII CHHTE3 OpPraHUYECKNX BEUIECTB B KileTke. PoTocuHTe3. POk XJ10pOIIacToB B
nporecce (orocunreza. CeroBas U TeMHOBasg ¢as3bl. [IpogykTuBHOCTH (POTOCHHTE3A.
Bnusiaue paznuuHbix pakTOpoB Ha CKOPOCTh (GOTOCHHTE3a. 3HaYeHHUE (POTOCUHTE3A.
XemocuHTe3.  Pa3HooOpasme  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIHMPYIOITHE
OakTepuu, HKele300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AnaspoOHble opranu3Mbl. Bunbl Opoxenus. IIpoayKTbl Opo’keHHs U HUX HCIIOJIb30BAaHHUE
YEJIOBEKOM. AHa3POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH M BO30YIUTETH

OoJie3HeEl.




AdpoOHBIE OpraHuW3Mbl. JTambl 3HepreTudeckoro obmeHa. I[loAroTOBHUTENBHBIN JTaIl.
['ukon3 — OECKUCIOPOIHOE PACIICTIIICHUE TITFOKO3bI.

Buosnoruyeckoe OKUCICHHE, WM KJICTOYHOE JbIXaHHE. POb MUTOXOHIPUN B MpoIecca
OMOJIOrMYECKOTr0o OKHCJICHHSL. Luknndeckue peakuum. OKHUCIHUTENEHOE
dbochopmmpoBanne. [IpemmymiecTBa a’dpoOHOro myTH OOMEHa BEIIECTB TeEpen

aHa’POOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO 0OMEHA

2.5

Peaknun matpuuHoro cuntesa. [IpUHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOTQ
cuHTe3a. Peanmuzanmsi HacimencTBeHHON wHpopManuu. ['eHeTHYecKui Koja, ero CBOHCTBa
Tpanckpuniusa  —  marpuudbli  cuHte3  PHK.  IlpuHimunbel  TpaHCKpHUIIUU:
KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTD. TpaHCcasaus U €€ Tarnbl.
VYuactue TtpancnoptHeix PHK B OuocunTese Oenka. YcnoBusi OuocuHTE3a Oemka.
Koaunposanue amunokuciot. Poiabs pubocom B OnocuHTe3e Oenka.

Opranuzaiusi reHOMa y TPOKapHOT W JSyKapuoT. Perynsanus akTUBHOCTH T€HOB Yy
npokapuot. I'unoresa onepona (®. XKakob, XK. Mano). Perynsus 0OMEHHBIX POIIECCOB B
kierke. Kinerounslit romeocras.

Bupycbl — HekseTouHble (DOpMBI KU3HU U OOJIMraTHbIE Mapa3uThl. CTpOEHUE MPOCTHIX U
CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHsble 3a001eBaHMsI yenoBeKa, KUBOTHBIX, pacteHuil. CIIN/, COVID-19, counanbHbie

1 MCOUIIMHCKHEC HpO6JI€MBI

2.6

Krnerounsni mwkn, ero mepwoabl u peryisamus. WMatepdaza m muro3. OcobeHHOCTH
MpOLIECCOB, MpoTekamux B  uHTepdase. IloaroroBka KIETKH K  JENEHHUIO.
[Ipecunrerndecknii  (MOCTMUTOTUYECKHI), CHHTETUYECKHMH M  TOCTCHHTETUYECKUUN
(mMpeMUTOTHYECKUI) TEPHOIbl HHTEP(]A3HI.

Marpuunsii  cunte3  JHK —  permkanmsa.  [lpuHnuner  permmkanmmn  JIHK:
KOMILUIEMEHTApHOCTh, ITOJIyKOHCEPBATUBHBIM CHUHTE3, AHTUIAPAIUICIBHOCTb. MeXaHu3m
perunkanuu  JIHK. Xpomocomel. Crpoenne xpomocom. Tenomepsl M Tenomepasa.
XpPOMOCOMHBIM HA0Op KJICTKH — KapuOTHIL. JIUTUTOMJHBIA W TalUIOWIHBIA HAOOPHI
xpoMocoMm. ['omonornyneie XxpoMocomel. [10710BbIE XPOMOCOMBI.

Jenenne kietku — mMuTo3. CTaguu MHUTO3a U MPOUCXOMSIIME B HUX IMPOLECCHL. THUIBI
murto3a. Kapuokunes u nutokuHe3. buonormyeckoe 3HaueHue wmuTo3a. Perymsauus
MUTOTHYECKOTO LIMKJIA KJIeTKH. [Iporpammupyemast kiieTouHasi THOeNb — arnonTo3.

(DYHKHI/IOHaJ'II)HaSI I'CHOMHKa

OpranusMm Kak Ouosiornyeckasi cuicreMa

3.1

O)IHOKJ'IGTO‘IHI)I@, KOJIOHHAJIBHBIC, MHOI'OKJICTOYHBIC OpFaHI/I3MLI U MHOT'OTKAHCBBIC
OpraHU3MBbl.

@DopMBbl pa3MHOKEHHUS OPTaHU3MOB: Oecrooe (BKII0Yast BETETATUBHOE) U MOJIOBOE. BUIBI
0ecroIor0 pa3MHOXKECHHS: TOUKOBAHUE, CIIOPYJISALNS, (PparMeHTaIus, KIOHUPOBAHHE.
[TonoBoe pasmuoxenue. IlomoBble kieTku, wik ramersl. Meio3. Craguun Menosa.
[loBenenue xpomocoM B wMmeio3e. Kpoccunroep. buonormueckuii cMbicn Mmelo3a u
MOJIOBOTO Ipouecca. Meio3 U ero MeCTO B AKU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpieBoe pa3Butue. ['amerorenes y >kuBoTHbIX. [TomoBbie xene3sr. OOpazoBaHue

U PasBUTUC IIOJOBBIX KIICTOK. CHepMaTOI‘CHGS 1 OOI'CHES. CTpOGHI/Ie ITIOJIOBBIX KIIECTOK.

‘e
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Omno1oTBOpeHNe U SMOPHOHAIBHOE Pa3BUTHE KHUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOrenes). Ctaguu sMOpuorenesa »KUBOTHBIX (Ha
npumepe Jarymiku).  [JpoOmenue. Tumbl  apoOnenus. OcoOCHHOCTH — ApOOICHUS
MJICKOIUTAIOMINUX. 3apOJIbIIIEBbIe JUCTKU (TacTpyJsisilus). 3aKiajka OpPraHOB W TKaHEW W3
3apOABIIIEBBIX JINCTKOB. B3anMHOE BiIMSHME 4YacTed pPa3BUBAIOLIEIOCS 3apoJbllla
(oMOpuoHanbHas WHAYKLHMSA). 3akiaJka IUlaHa CTPOEHHUs JKUBOTHOTO KaK pe3yJbTaT
HEepapXUUECKUX B3aUMOJICHCTBUI TeHOB. BimsiHue Ha sMOpHOHATBHOE pa3BUTHE PA3IUYHBIX
(aKTOpPOB OKpY’KAIOMIEH CPEeIbI.

Poct u pa3Butue xxuBoTHbIX. [locTamMOpronanbHbIil nepuo. [IpsMoe u HenmpsiMoe pa3BUTHE.
PazButne ¢ Meramopdo3oM 'y OECIO3BOHOYHBIX M MO3BOHOYHBIX KHBOTHBIX.
buonoruueckoe 3HaueHHE MNPSAMOro M HENPSMOIO PA3BUTHUS, MX pPacHpOCTpPAHEHHE B
npupone. Tumbl pocra >KUBOTHBIX. DakTOphl PETyJSLUU POCTA KMBOTHBIX M YEJIOBEKA.
Craguu mocTaMOpHOHANIBHOTO Pa3BUTHS Y )KMBOTHBIX M yesoBeka. [lepuoasl oHTOreHe3a
YeJI0BeKa.

PasmHoxeHme U pazBuTHe pacteHuid. 'ameTopuT u ciopodur. Meiio3 B )KU3HEHHOM IIUKJIIE
pactenuii. OOpa3oBaHue cnop B TIIpoliecce Meio3a. [amerorenes y pacTeHUi.
OnoI0TBOpEHHE W PA3BUTHUE PACTUTENIBHBIX OPraHU3MOB. J[BOWHOE OIJIOJIOTBOPEHHUE Y
IBETKOBbIX pacTteHuil. OOpa3oBaHMEe U pPa3BUTHE CEMEHU. MeXaHH3MBI PEryJAlun

OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX

I/ICTOpI/ISI CTAaHOBJICHUA W Pa3BUTHUA I'CHCTHKU KaK HAYKH. OCHOBHBIC T€HETUYECKUE TIOHATHS
U CHUMBOJIBI. I OMOJOrUYHEIC XPpOMOCOMBEI, aJIJICJIbHBIC T'CHbI, AJIBTCPHATUBHBLIC NPHU3HAKU,
,Z[OMI/IHaHTHHﬁ u peI_IeCCI/IBHHﬁ IIPpU3HAK, T'OMO3UI'0T4, TECTCPO3UTOTA, YUCTAA JIMHUA,
FH6pI/I,Z[BI, T'CHOTHUII, q)CHOTI/IH. OCHOBHBIE METOAblI TCHCTHKU: FH6pPII[OJ'IOFH‘lCCKHI>i,

LATOJIOTMYECKUH, MOJIEKYJIIPHO-T€HETUYECKUI

Mounorubpunnoe ckpeuruBanue. [lepsroiii 3akon MeHaens — 3akoH eAMHO00pa3usi THOPHUIOB
nepBoro nmnokosieHus. IlpaBuno poMuHHMpoBaHusA. Bropoi 3akoH MeHaens — 3aKOoH
paciericHusl TpU3HAKOB. [[UTOJOrMYecKre OCHOBBI MOHOTHOPHIIHOTO CKPEIIMBAHHMS.
I'mnoTe3a 4MCTOTHI TaMET.

AHanuzupyroliee ckpeniuBanue. [IpomexxyTounslil Xxapakrep HacienoBanus. Pacuiemnnienue
MPU3HAKOB MIPU HEMTOJIHOM JOMUHUPOBAHHH.

JurubpugHoe ckpemuBaHue. Tperudd 3akoH MeHzaens — 3aKOH HE3aBHUCHMOIO
HACJIeTOBaHMsI MPU3HAKOB. L{UTONOrNYecKre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.
CuerienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacae10BaHue
TE€HOB, HAPYIIECHUE CLETUICHUSI MEKly TeHaMU. XPOMOCOMHAs TEOpUsI HACIEACTBEHHOCTH.
I'eneruxa moma. XpOMOCOMHBIA MEXaHHM3M OIPEAECICHUS Moja. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIN U TeTEPOraMeTHBIN MoJI. ['eHeTnueckas CTpykTypa IOJIOBBIX
xpomocoM. HacrnenoBanue npru3HakoB, CUEIJIEHHBIX C TIOJIOM.

l'enoTun kak wnenmoctHas cucrtema. [lmedoTponusi — MHOMKECTBEHHOE JICMCTBUE TEHa.
MHOKeCTBEHHbIN alienn3M. BzauMoaencTBie HeauienbHbIX TeHOB. KOMITTIEMEHTapHOCTD.

Onucra3s. [lomumepus
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B3aumoneiictBue reHotuna u cpeiasl npu (opMUpoBaHMU (QeHoTHna. V3MEeHUYMBOCTh
npusHakoB. KauecTBeHHBIE M KOJMYECTBEHHBIC MPU3HAKU. BHIBl HM3MEHUYMBOCTH:
HEHACJICJCTBEHHAs U HACJICICTBEHHAs.

MoaudukanronHas U3MeHUYMBOCTh. Ponb cpeabl B (OpMHUPOBAaHUM MOAW(DUKATUOHHOU

n3MeHunBocTu. Hopma peakunu npusHaka. Bapuannonssiii paj u BapuanuonHas kpusas (B.

Horanncen). CroiicTBa MOAM(PUKAIIMOHHON N3MEHUYNBOCTH.

I'emoTunuueckass u3MeHYHMBOCTh. (CBONMCTBA TE€HOTHIHWYECKONM M3MEHUYUBOCTH. Buanl
TeHOTUITMYECKON N3MEHYMBOCTH: KOMOWHATUBHAS, My TaI[MOHHASI.

KoMOuHaTHBHAsT M3MEHYMBOCTH. Mei03 U TMOJIOBOI MpoOIlecC — OCHOBAa KOMOWHATHBHOMN
H3MEHYUBOCTU. Poib KOMOMHATHBHOH W3MEHUYMBOCTH B CO3JaHHU I'E€HETUYECKOIO
pa3HOOOpa3us B Impeiesiax OJHOTO BUIA.

MYTaHI/IOHHaSI U3MCHYHNBOCTS. BI/II[bI MYTaHHﬁI IFCHHBIC, XPOMOCOMHBLIC, T'CHOMHBIC.

CroHTaHHBIE U HHAYOUPOBAHHBLIC MYTallUH. HaepHme U OUTOINUIa3MaTUYCCKUEC MYTalWu.

ComaTtnueckue M 1o0JIOBble MyTauuu. [IpuumMHBI BOZHMKHOBEHHs MyTauuid. MyTareHsl u
BJIMSTHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlIMOHHOTO ITpoLecca. 3aKOH F'OMOJIOTHYECKH
psnoB B HacneacTBeHHON u3meHuunBocTH (H.M. BaBuinos). BHesnepHas M3MEHUYMBOCTD |

HaCJICACTBECHHOCTD

3.5

3.6

Kapuotun uenoBeka. MexayHapoaHas IporpaMMa MCCIEI0BaHUS T€HOMa 4YEJIOBEKa.
Metoasl  u3y4yeHHs] ~ TEHETUKHM  4YEJIOBEKa:  TIeHEAJOTMYeCKWd,  ONU3HEIOBBIN,
[UTOTEHETUYECKUN,  MOMYJIALIUOHHO-CTATUCTUYECKHUM,  MOJIEKYJISIPHO-TEHETHUECKUU.
CoBpemeHHOe orpezeneHue reHOTUNa: MIOJIHOTEHOMHOE CEKBEHUPOBAHHE,
TeHOTUIMPOBAHUE, B TOM unciie ¢ momoiuisto [11{P-ananu3a. HacneactBennbie 3a00eBanms

yejaoBeka. ['eHHBIe M XPOMOCOMHBIC Oone3Hu 4YenoBeKka. bonesHu ¢ HacJIeJICTBEHHOM

peaAPaCIIOIIOKCHHOCTBIO. 3HaueHHue MEIUIIMHCKON T'eHEeTUKHU B MpeaAOTBPAICHUH U JICUCHUHN

TeHETHUECKIX 3a00sieBannil uesoBeka. CTBOIOBBIE KIIETKHU

JlomecTukanus U ceaekuus. 3apoKIeHUE CeNeKIuu U joMectukanuu. Yuenue H.U. Basuno
0 LIEHTpaxX MPOMCXOXKACHHUS MU MHOTroOOpas3usi KyJbTYPHBIX pacTeHuil. Ponb cenmekmuu B
CO3JJaHUU COPTOB pacTeHUW U TOpoa >KUBOTHBIX. CopT, MOpoja, IITaMM. 3aKOH
TOMOJIOTHYECKHUX PAJIOB B HacaeACTBeHHOM n3amenunBoctd H.M. BaBuioBa, ero 3HaueHue 1
CEJICKIIMOHHOM pabOTHI.

Mertoapl cenekinoHHoM paboThl. MickyccTBeHHBIN 0TOOP: MacCOBBIA U WHIUBUTY JTbHBIN.
DTarnbl KOMOMHAITMOHHOW cenekiun. VcnpITanue mpou3BoauTesniel mo motoMctBy. OTéop
10 TEHOTHUITY C TTIOMOIIIBIO OLIEHKH (DEHOTHIA MOTOMCTBA ¥ OTOOP MO TEHOTHITY C IIOMOIIBIO
ananuza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJA CEJEeKIIMOHHOW paboTel. PammanuoHHBIM 1
XUMUYECKUNA MyTareHe3 Kak HMCTOYHUK MYTalMil y KYyJbTYpHBIX (OPM OpraHu3MoB.
Hcnonk30BaHWe TEHOMHOTO PEIaKTUPOBaHUS M MeToM0B pexomOuHanTHBIX JIHK mms
MOJIyYEHUSI UCXOJHOTO MaTepHalia Uil CEJIEKIINH.

[Tonyuenue nonurmonnoB. BHyTpuBraoBas rudbpuauzamnus. bam3kopoicTBEHHOE CKpeliBat
nnu nHOpuauHT. HepoacTBeHHOE CKpeInuBaHue, WK ayTOpUIUHT. ['eTepo3nc u ero mpuyuH

Hcnonb3oBanue rereposuca B ceneknuu. Otnanéunas rudpuausanus. [Ipeononenue 6ecruio

MEXBHJIOBBIX THOPUIOB. JlOCTHIKEHUS CEeJICKIIMA PACTEHUHN U )KUBOTHBIX

ux
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OOBeKThl, HCIOIb3yeMble B OHOTEXHOJOIMM, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYDHI,
MUKpPOOPTraHU3MbI, WX XapaKTepUCTHKA. TpaaulMoHHAas OMOTEXHOJIOTHA: XJeOoIeyeHue,
MOJTy4eHUE KHCIOMOJOYHBIX TMPOAYKTOB, BHUHOAEINE. MHKPOOMOIOTHYECKUNH CHHTES.
OOBEeKTB MHUKpPOOMOJOTHYECKUX TexHoJoruid. IIpon3BoacTBo Oenka, aMUHOKHUCIOT M
BUTaMUHOB. MICKyCCTBEHHOE OIII0I0TBOPEHHE. PEKOHCTPYKIUS AMIEKIIETOK U KIIOHUPOBAHU
YKUBOTHBIX. MeTO/1 TpaHCIUTAHTALIMH SIIEP KIIETOK.

XpoMOCOMHAasi U TeHHas MHXkeHepus. VICKyCCTBEHHBIM CHUHTE3 T'€éHa M KOHCTPYHPOBAHUE
pexomOunanTHeIX JIHK. JlocTmkeHMsT ¥ TEpCIeKTUBBI XPOMOCOMHOM ¥ TEHHOU

HWHXKCHCPUMU. MGIII/II_[I/IHCKI/IC OouorexHoJioruu. Vcroap30BaHre CTBOJIOBBIX KICTOK

CucreMa 1 MHOTOOOpa3ne OPraHN4ecKoro Mupa

4.1

4.2
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buonorundeckoe pazHooOpaszue opranuzmMoB. COBpeMEHHas CUCTEMa OPraHMYECKOT0 MUpa.

[Tpunmuner  knaccudukanuu  opraHu3MoB.  OCHOBHBIE  CUCTEMATHUECKHE  IPYIIIBI
OpPraHHU3MOB.

Oco0eHHOCTU CTPOEHHUS U KU3HEIECATEIbHOCTH OJIHOKJIETOYHBIX OpPraHu3MoB. bakrepuu
apxeu, OJHOKJIETOYHblE TpUObI, OJHOKJIETOYHbIE BOAOPOCIH, JPYTrU€ IPOTUCTHI.
KononuanbHble opraHu3Mbl. [IBH)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. PasapaxumocTs y

OOHOKJICTOYHBIX OPraHU3MOB. Takcucer

MHoroxknero4nsle pacTeHus. B3auMocCBsI3b 4acTell MHOTOKJIETOUHOTO Opranusma. TkaHu,
OpraHbl ¥ CUCTEMBI OPraHOB MHOT'OKJIETOYHOr0 opranusma. OpraHusm Kak euHOe LeJoe.
Txanu pacrenwit. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTenbHas, IOKPOBHAs,
NPOBOJIAIIAs, OCHOBHAs, MexaHudyeckasd. OcCOOCHHOCTH CTpoeHUs, (QYHKIMA U

PAaCIIOJIOKCHHUA TKaHEH B opraHax paCTeHI/Iﬁ

BereratuBHbIE ¥ reHEpAaTUBHBIE OpraHbl pacTeHnil. DyHKINN OPraHOB ¥ CUCTEM OPI'aHOB.
Kapkac pacrennii. JIBMKEHHME MHOTOKJIETOYHBIX PACTEHUM: TPONU3MBI W HACTHH.
[Tormomenue BOIBI, YIIIEKUCIOIO Ta3a M MHHEPAJIbHBIX BELIECTB PACTCHUAMU. [[pIXxaHH
pacrenuil. Jud¢ys3us ra3oB uepe3 MOBEPXHOCTb KIETKU. TpPaHCHOPTHBIE CHCTEMBI
pacteHuid. Bpinenenue y pacreHuil. 3aliuTa y MHOTOKJIETOUYHBIX pacTeHMi. KyTukyna.
CpencTBa macCMBHOM M XMMHUYECKOW 3aIUThl. OUTOHIIHIBI.

PasgpaxxuMocTte W perymsinuMss 'y OpraHu3moB. Pa3zgpaxumocTe W peryisius  y

MHOTOKJICTOYHBIX paCTCHHﬁ. PocToBEIC BellleCcTBa M UX 3HAYCHHE

.Y

W

4.5

MHOroKJIETOYHBIE )KMBOTHBIE. B3aUMOCBS3b YaCTE MHOTOKJIETOYHOTO Opranu3ma. TkaHu,
OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUHOTO opranu3ma. OpraHu3M Kak €JMHOE 11eJI0€.

TI'omeocTas. TkaHM KMBOTHBIX M dYejioBeKa. THIBI >KMBOTHBIX TKaHEH: SIMUTEIHAIbHAS,
COCIMHMUTEINIbHAS, MBbIIIeUHass, HepBHasg. (OcoOCHHOCTH CTpOCHHS, (YHKIUH U

PaCIIOJIOKCHHUA TKaHEH B opraHax XMBOTHBIX W YCJIOBCKa

4.6

OpraHbl U CUCTEMbI OPTaHOB KUBOTHBIX. DYHKIIMN OPraHOB U CUCTEM opraHoB. Omnopa Tena
opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX XUBOTHBIX. HapykHbIl n
BHYTpeHHU ckeneT. CTpOeHUE U TUIIBI COEINHEHUS KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. [InTanue kuBOTHBIX. IIMTaHMe NO3BOHOYHBIX

KUBOTHBIX. JIpIxaHue >xuBOTHBIX. KockHOE fpixanue. XKabepHoe u IErouHoe JApIXaHue.




JIpIXxaHu€ TMO3BOHOYHBIX >MBOTHBIX. ODBOJIIOIMOHHOE YCJIOKHEHHUE CTPOCHUS JETKUX
[TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTrenpHas cucrteMa desnoBeKa. MeXaHU3M BEHTHISALIMHU
JNErKUX Yy NOTUI U MJIEKONUTAKOLIMX. TpaHCHOPT BEUIECTB Yy OpPraHu3MoB. TpaHcmopT
BEIIECTB Yy XUBOTHBIX. KpoBeHocHass cucrema u e€ opranbel. KpoBeHOcHas cucrtema
MMO3BOHOYHBIX JKUBOTHBIX. Kpyru KpoBooOpamieHusi. DBOJIOIUOHHBIE YCIOKHEHUS
CTPOEHHsI KPOBEHOCHOM CHCTEMBblI NO3BOHOYHBIX JKMBOTHBIX. BBIZ€NIeHHE y OpPraHM3MOB.
Brinenenue y ;kuBoTHBIX. COKpaTUTENbHbIE Bakyosil. Opranbl BelieseHus. CBs3b MOJIOCTH
T€Ja C KPOBEHOCHOM M BBIACIUTEIBHONM CHCTEMaMH. BrplaeneHue y mO3BOHOYHBIX
YKUBOTHBIX. 3aIlIUTAa Y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI U MX MPOU3BOJIHBIE.
PazgpaxxuMocTte M perynsuus y OpraHu3moB. Pa3apakuMocTh y OJIHOKIIETOYHBIX
opranu3MoB. Takcucel. Pa3znpakumMocTb M peryisiquss y MHOTOKJIETOYHBIX PAaCTEHHI.
PocToBsbie BeliecTBa 1 MX 3HAYCHUE.

HepBHas cucrema u peduiekTopHas peryssiiusi Y MHOTOKJIETOYHBIX >KUBOTHBIX. HepBHa
cucteMa U €€ OTHEebl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHMS HEPBHOW CHUCTEMBI Yy
YKUBOTHBIX.

Pazpabotka anroputrmMoB u mporpamm st 3¢(GeKTUBHONW (PYHKIMOHAIBHOW aHHOTALUU
T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, META0OJIOMOB MHKPOOPTaHW3MOB, PACTCHH,

JKNBOTHBIX M YCJIOBCKaA

5.1

52

53
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OpraHI/ISM YCJIOBCKA 1 €Iro 310POBLE

Opranel ¥ cucrteMpl OpraHoB 4enoBeka. OTHENbl TOJOBHOIO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pedraextopHas nayra. be3ycnoBHble U YCIOBHBIE peQIIEKCHI.
I'ymopanbHass perynsiuus W SHAOKPHHHAs CHUCTEMa JKMBOTHBIX M 4YesoBeka. JKenesbl
SHJOKPUHHOW CHUCTEMBI M MX TOPMOHBI. /[lelicTBHe rOpMOHOB. B3aMMOCBSI3b HEPBHOU H
SHJIOKpUHHOU cucteM. ['unoranamo-runodusapHas cucrema. Pednekc u pedaextopHas

ayra. EC3YCJ'IOBHBIC " YCIIOBHBIC pCQ)HCKCLI

3amMra opraHu3ma oT Ooje3Heil. MMMyHHas cuctema uenoBeka. KieTouHslii u
TYMOpaJbHBIA UMMYHUTET. BpoXnEHHBIN, MPUOOPETEHHBIN cHeuprUUecKrii UMMYHUTET,
Teopus ionanpHO-cenekTuBHOro umMmyHutera (I1.0pnux, ®.M.bepuer, C.Tonerasa).
BocnanurensHple OTBETHI OpraHu3mMoB. Posib BPOXKAEHHOIO UMMYyHUTETa B Pa3BUTUHU

CHCTEMHBIX 3200J1€BaHUI

KpoBeHocHas cucrema u €€ opranbl. Cepaue, KpOBEHOCHBIE cOCyIbpl M KpoBb. Kpyru
KpoBooOpareHus. Pabora cepaua u e€ perynsuus

Hbixanue yenoseka. nddysus razoB uepes moBepxXHOCTh KIETKU. J{pIXaTeabHas cucTeMa

YCIOBCKaA. I[LIX&TCJIBH&SI MMOBCPXHOCTH. PCFYJ'IHI_II/ISI JABIXaHWA. ﬂle&TeHLHBIe 00BEMBI

5.5

HnmeBapHTeanaﬁ CUCTCMa YCJIOBCKA. OT,Z[G.HBI MUIICBAPUTCIIBHOTO TpaKTa.

HI/IHIGBapI/ITeJ'II)Hble KCIIC3bI. BHYTpI/IHOJ'IOCTHOG 1 BHYTPHUKIICTOYHOC IMUIICBAPCHUE

5.6

IlokpoBel u wux mnpousBoaHble. Opranel BbiaenaeHus. Iloukn. Ctpoenue u
¢byHkuuoHupoBanue HepoHa. DunbTpanus, cekpeuuss U 0OpaTHOE BcachlBaHUE Kak

MeXaHU3MbI pabOTHI OPraHoB BhleneHUs. OOpa3oBaHNE MOYH Y YEJIOBEKa

5.7

,HBI/I)KGHI/IG YyeJIoBeKa: MbIeyHas cucreMa. CkeleTHRIC MBIIINBI X1 UX pa60Ta. CTpOCHI/IC u

THUIIBI COCAUHCHUA KOCTeH




Teopus sBomtonnu. Pa3Butue xu3Hu Ha 3emiie

6.1

6.2

OpomonnonHas Teopus Y. [lapsuna. [Ipeanocbuiki BOSHUKHOBEHUS JapBUHMU3Ma. JKU3Hb 1
HayyHad nesaTenbHocTh Y. [lapBuHa.

JIBmokyIiye cuibl 3BoJfoLrU BUAOB 1o Y. /lapBuHy (BbICOKAs HHTEHCUBHOCTH PA3MHOKEHUS
OpPraHMU3MOB, HACJIEICTBEHHAs! U3MEHUYHUBOCTh, 0Opb0a 3a CyIECTBOBAHUE, €ECTECTBEHHBIN 1
HCKYCCTBEHHBII 0TOOD).

Odopmnenne cuaTeTHueckoi Teopun 3Bosonnn (CTI). HeltpansHas TeopHst 3BOJIOIHH.
CoBpeMeHHass SBONIOIMOHHAS  OWOJOTHs. 3HAaYeHHE HBOJIOIMOHHOW TEOpUU B

(OpMHPOBAHNY €CTECTBEHHO-HAYYHON KapTUHBI MUPa

[lomynsmuss kak ayeMeHTapHas eauHuLa 3BoMONMH. COBpPEMEHHBIE METObl OLEHKHU
TEHETHYECKOT0 Pa3HOoOOpazus H CTPYKTypbl momyisuuil. 3meHenune reHopoHa
MOMYJIALUK KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE ABJICHHE. 3aKOH F€HETUUECKOr0 PAaBHOBECHS
JIx. Xapau, B. BaiinOepra.

OneMeHTapHble (aKTOpBl (IBMKYIIME CHIIBI) DBOJIONMHA. MyTallMOHHBIA TpOLECC.
KomOunaTtuBHast u3MeHUUBOCTS. [[peli¢ TeHoB — ciydaiiHbie HeHAIIPAaBICHHbBIC N3MEHEHHS
qacToT ayieneil B nomynsanusax. ¢ ekt ocHoBatens. Murpanuu. M3onsamus nomysuuii:
reorpaduyeckas (mpocTpaHCTBEHHAs), Ouoornyeckas (pernpoyKTHBHAS).

EcrecTBeHHBI 0TOOp — HampaBisAOmUil ¢GakTop 3BOIMIOIMUA. DPOPMBI €CTECTBEHHOTO
oTOopa: JBIXKYLIUH, CTaOWIM3UPYIOUIUH, paspbiBatolMil (au3pyntuBHbI). IlonoBoi
ot0op.

IIpucnocoOaeHHOCTh OPraHU3MOB Kak pPe3yslbTaT MHUKPOIBOJMIOLMHK. Bo3HHKHOBEHUE
npucrnocoOneHuid 'y opranusmoB. Apomopdo3bl M uauvoazanrtanuu. Ilpumepst
pUCTIOCO0IeHUH y opraHu3MoB. OTHOCUTENBHOCTD MPUCIIOCOOIEHHOCTH OPraHU3MOB.
Bun, ero xpurepuu u CTpykTypa. BumooOpazoBaHue kak pe3yibTaT MHUKpPO3BOJIIOLUU.
W3onsanus — kmoueBoil (akrtop BuaooOpazoBanus. Ilytn u cmocoObl BHI000pa3zoBaHus
ajutonaTpuueckoe (reorpaduueckoe), CUMIMATPUUECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOE)»
(monumnounauzanus, Tudpuan3anus). JmMreasHOCTh ABOMIOLMOHHBIX ITPOLIECCOB.
MexaHu3Mbl GOPMHUPOBAHUS OMOJIOTHUECKOTO Pa3HOOOpa3Hs.

Ponp  »BONIOIMOHHON OHMOJNIOTMHM B pa3pabOTKE HAy4YHbIX METOAOB COXpPaHEHMS
O6uropaszHooOpazus. MUKpOIBOIIONMS U KOABOJIIOLIMS APA3UTOB U UX X03s51€B. MexaHU3Mbl

(hopMHUpOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CTIOCOOBI OOPHOBI ¢ HEl

6.3

MeTO)II)I HU3YUYCHUA MAKPOI3BOJIIOIINH. ITaneoHTONIOTMUECKIIE MCTOJAbI U3YUCHUA DBOJIIOIUH.
[Tepexonubie GopMbl U PUITIOTEHETUIECKHE PSABI OPTAaHU3MOB.

buoreorpadudeckue Metoap! n3yueHus 3Bomtonuu. CpaBHeHHe (HI0psl U GayHbI MATEPUKOB
1 ocTpoBOB. bruoreorpaduyeckue obnactu 3emin. BUabl-oHAEMUKA U PETUKTHI.
OMOPHOJIOTHYECKUE W CPAaBHUTEITHLHO-MOP(HOIOTHISCKHE METOABl M3YyYECHHs JBOJIOINH.
I'eneTnueckue MexaHU3MBbI 3BOJIOOHWH OHTOT'CHE3a U IMOABJIICHUA 3BOJOINMOHHBIX HOBIICCTB.
T'oMonoruunble u aHAJIOTWMYHBIC OpraHbl. PyI[I/IMCHTapHBIe Oopradnbl MW AaTaBU3MBbI.
MonekynsipHO-TeHETUYECKHEe, OMOXMMHMYECKHE U MaTeMaTUYeCKUE METOAbl H3y4YeHUs
3BOJIXOIINH. T"oMoJIOTHYHEBIE TEHBI. COBpeMCHHI)IG MCTOJbI ITOCTPOCHUA @HHOFCHGTH‘ICCKI/IX
JIEPEBbHEB.

XpOMOCOMHBIe MyTalluv U 5BOJIFOIIUA T'CHOMOB.




OO6mue 3akoHOMEpHOCTH (TpaBuIIa) dBoMoIUUA. HeoOpaTuMoCTh SBONIONMH. AJanTUBHAS

paauanus. HepaBHOMEPHOCTH TEMITOB 3BOJIIOLIUU

6.4

HayuHple THIIOTE3b NPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOTeHe3 M MaHCHEepMUs.
JloHayuHBbIe MpeICTaBICHHS O 3aPOXKACHUN KU3HU (KpealuoHu3M). [ umore3a mocToSHHOTO
caMO3apoKJIeHHs XU3HU U €€ ompoBepxkeHue omnbitaMu . Penu, JI. Cnamnanmanu, JI.
[MacTepa. [IpoucxoxkaeHue KU3HA U ACTPOOUOIIOTHSL.

OcHOBHBIE 3Tarnbl HEOpraHu4deckoi »Bosonuu. [InanerapHas (reosoruyeckas) BOIOIHSL.
Xumuyeckas 3BOTIOIUSA. AOMOTeHHBI CHHTE3 OPraHUYECKUX BELIECTB U3 HEOPTaHUYECKHX.
Omeir C. Munnepa u I'. FOpu. OGpasoBanue mnonumepoB U3 MoHOoMmepoB. KoarepBaTHa
runore3a A.M. Omnapuna, rumore3a nepBuuHoro OymboHa J[x. XomjmeiiHa, reHeTHYecKas
runote3a . Mémrepa. Pubosumsr (T. YUek) u rumoresa «mupa PHK» VY. T'mnGepra.
dopmupoBaHue MEMOPaH U BOZHUKHOBEHUE MPOTOKJIETKU.

Ucropuss 3emmm u Meroasl €€ wu3ydeHus. lickomaemble OpraHMuecKue OCTaTKH.
I'eoxpononoruss um e€ wmeronsl. OTHOCUTENbHAasE U a0OCOJIOTHAs TE€OXPOHOJIOTHSL.
['eoxpoHonOrnyeckas mKkana: 30Hbl, 3pbl, NEPUObI, FSTOXH.

HavanpHble 3Tanel oprannyeckoi 3Bositoluu. [losiBiieHHE M 3BOJIIOIUS MEPBBIX KIETOK.
Opomtonus Metabonu3Ma. Bo3HukHOBeHUE nepBbIX sKocucTeM. COBpEMEHHbIE MUKPOOHbIE
OMOTIIEHKN KaK aHajor mepBbIX Ha 3emusie cooOmecTB. Ctpomaromutsl. IIpokapuotsl u
3YKapHOTBHI.

[IpoucxoxaeHue 3ykapuoT (cUMOMOTEHe3). DBOJIOIUOHHOE MPOUCXOXKICHUE BUPYCOB.
[IponcxoxaeHne MHOTOKJIETOUHBIX OpraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE D3Talbl SBOMIONUHM BBICHINX pacTeHui. OCHOBHBIE apoMopdo3bl PACTCHHUHU.
Brixon pacrenuii Ha cymry. IlosiBieHue crOpoOBBIX pacTEHHWH M 3aBOEBAHME WMMHU CYIIIH.
Cemennble pacteHus. [Ipoucxoxienne BETKOBBIX paCTECHHI.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOrO Mupa. OcHOBHbIE apoMOpP(}O3bl KUBOTHBIX.
Bengackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBbie
XOpJ10BbI€ )KUBOTHBIE. JKH3HB B BoJIe. DBOMIOLMS O3BOHOUYHBIX. [Iporcxoxnenue ampuoduit
n pentwmid. [IpoucxoxnaeHne wilekonuTarOUMX W OTll. [IpyHOUMI — KIHOYEBOro
apomopdo3za. OcBoeHne 6€CrIO3BOHOYHBIMU M TTO3BOHOYHBIMU JKUBOTHBIMU CYIIIH.

Pa3ButHe xu3HN Ha 3emiie 110 3paM U NIepHoJaM: apXxeu, IpoTEpO30il, Naae030M, ME3030H,
KaifHo30H. O0I1as XapakTepuCTUKa KIMMaTa U TeoJIorHuecKux nporeccos. [TosBnenue u
paciBET XapaKTepHBIX OPTaHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBHS U BIUSHUE HA Fa30BbIN
cocTaB aTMOc(ephl.

MaccoBble BBIMUpAaHMSI — DKOJIOTMUECKHE KPHU3UCHI mpouwioro. Ilpuunnsl u ciencteus

MacCOBBIX BeIMUpaHUi. COBpEMEHHBIH SKOJIOTHYECKUN KPU3HC, €Tr0 0COOEHHOCTH

M

{

6.5

Pazgensl u 3agaun AHTPOIIOJIOTHUH. Metoapl AHTPOIIOJIOTHUH. CraHOBJICHHE Hpe,Z[CTaBJ'IeHI/Iﬁ
O IPOUCXOKACHUHN YCIIOBCKA. COBpeMeHHBIC HAYYHBIC TCOPHU.

CXO)ICTBO YCJIO0BC€Ka C JKHBOTHBIMH. CucremMaTHdecKoe TOJ0KCHUE  dYeIOBEKa.
CBH}IGTGJ’IBCTB& CXO0ACTBa 4YCJIIOBCKA C XXWBOTHBIMHU: CpaBHI/ITeJ'H)HO-MOp(i)OJ'IOFI/I'-IeCKI/Ie,

aMOpHoIOTHYEeCKUe, (PHU3NOTOTr0-ONOXUMHUYECKHe, ToBeneHYeckue. OTINuns 9YeI0BeKa OT




KUBOTHBIX. lIpAMOXOXIE€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IpU3HaKoB. PasBurue
TOJIOBHOTO MO3ra U BTOPOIl CUTHAJIbHOM CUCTEMBI.

JBmxyiue cuibl (pakTopsl) aHTPOMNOreHe3a: Ouooruyeckue, conuanbubie. COOTHOIICHHE
OHMOJIOTMYECKHUX M COITMATBHBIX ()aKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaIUU AHTPOIIOT€HE3a. ABCTPAJIONUTEKH — IBYHOTHE MpeAKy Jitoiel. UenoBek
YMEJIbI{, IEPBbIE€ U3TOTOBIICHUS OpYyIuid Tpyaa. YenoBeK NpsiMOXOIAIINI U IEPBBIN BBIXOT
moned 3a  mpenensl  Adpuku. YemoBek reipenbOeprckuit — oOmuiA  Tpenok
HEaH1epTaJIbCKOI0 YEJIOBEKA U UEJI0BEKa pa3yMHOro. YenoBeKk HeaHepTalbCKUI KaK BUJ
JIOJIEH XOJIOAHOrO KiIMMara. UYesloBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHUM
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamMu AQpuKH.

DBOMIONMS COBPEMEHHOr0 4YelioBeKa. EcTecTBEeHHBIH OTOOp B MOMYJISAIMSIX 4YeJIOBEKa.
MyTanuoHHbIil mporiecc W monuMopdusM. llomynsnuoHHBIE BOJHBI, Apeiid TeHOB,
MUTpanus 1 «3PQPEeKT OCHOBATEI» B MOMYJISIHUIX COBPEMEHHOTO YEIOBEKA.
UYenoseueckue pacel. [lonstue o pace. bombinme pacel: eBpomneougHas (eBpasuiickas),
aBCTpajo-HerpouHas (dKBaTOpUajibHas), MOHTOJOUIHAS (a3MATCKO-aMEpPHKAHCKas).
Bpems u myTu paccenenus yenoBeka 1o miaHere. EnuHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIBHOCTh pacu3Ma. llpucrnocoOiieHHOCTh 4enoBeKa K pa3HbIM  YCIOBUSM
OKpy>karolen cpeasl. Bnmusaue reorpaduueckoit cpessl u apeiida renoB Ha Mopdooruo

u (1)I/ISI/IOJ'IOFI/IIO YCJIOBCKA

DKOCHUCTEMBI U MNpuCymunue uM 3aKOHOMECPHOCTHU

7.1

Paznensl u 3a1aun 5xos10rum. CBsi3b 3KOJIOTUH C JPYTUMH HayKaMH.
Metoapl skonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B SKOJOTMM: MPHUPOJIHBIE U
nabopaTopHble. MopenupoBaHue B 3KOJIOTMH. MOHUTOPHHI OKpPYXKaIOLIEH Cpeabl:

JIOKaJIbHBIN, PETHOHATILHBIN U TI100aIbHbIN

7.2

Okonornvyeckue  (GakTopel W 3aKOHOMEpHOCTH WX  jAedcTBus. Kimaccudukanms
9KOJIOTHYECKUX (aKTOpOB: aOMOTHYECKHe, OMOTHYECKHe, aHTponoreHsesle. OOmue
3aKOHOMEPHOCTU JeMcTBUs  sKojoruueckux (akropos. IlpaBmio wmunumyma (K.
Hnpenrens, 0. JInbux). TonepaHTHOCTh. DBPpUOUOHTHBIE M CTEHOOWOHTHBIE OPTaHU3MBI.
Abuotnueckue akropsl. CBeT Kak 3konorudeckuii ¢pakrop. [leiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIBI PACTEHUH U )KMBOTHBIX I10
OTHOIIEHUIO K cBeTy. CUTHaNIbHAS POJib cBeTa. DOTONEPHOAN3M.

Temnepatypa kak skojorumueckuil Qaxrtop. [leiicTBue Temmneparypbl Ha OpIraHU3MBIL.
[loMKuIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpPTraHU3MBI.

Brnaxxnocts kak skonorumdeckuid daktop. IIpucmocobiennuss pacTeHuil K TOIIEPKaHUIO
BogHOro Oamanca. Krnaccudukamusi pacTeHMid MO OTHOIICHHWIO K Boje. I[IpucmocoOneHus
YKUBOTHBIX K U3MEHEHUIO BOJHOIO PEKHMA.

Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3E€MHO-BO3JYyIIHAs, MOYBEHHAas, IIyOWHHAs
MOJIIOYBEHHAs1, BHYTpUOpraHu3MeHHas. OU3uKo-XuMHUeCKue 0COOEHHOCTU cpesi OOUTaHUs
opranu3moB. [Ipucnoco0nenns opraHu3MoB K 5KU3HH B Pa3HbIX cpeaax.

buonoruueckue purMbl. BHenHue u BHyTpeHHHE pUTMbI. CyTOUHBIE U TOAUYHBIE PUTMBI.

[Tprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSM YCIOBUH JKU3HU.

il




XKuznennsie ¢opmbl opranu3moB. [lonarue o xusHeHHOW ¢opme. KuzHeHHbIE (DOPMBI
pacTeHuil: JepeBbs, KyCTapHUKHU, KyCTApHUYKU, MHOTOJIETHUE TPaBbl, OJJHOJIETHUE TPABBI.
XKuznennsle (OpMBI KUBOTHBIX: T'MIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
cTpoeHus 1 00pasa KU3HH.

buotnyeckne  ¢axTopel. Buapl  OMOTHUECKMX  B3aUMOACWCTBUI:  KOHKYPEHLUS,
XMIIHUYECTBO, cuMOMO3 u ero Qopmel. Ilapasutusm, koomepanus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxjeOHW4YecTBO). HeTpoduueckue B3ammomencTBHs
(Tomuueckue, hopuyeckue, padbpudeckne). 3HaUCHHE OMOTUICCKUX B3aMMOICHCTBHIA JIS

CYHICCTBOBAHUS OPraHU3MOB B CPCIC oOWTaHU. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHUA

7.3

7.4

DKOJIOTUYECKHE XapaKTePUCTHKU momysssuud. llomynsnus kak OWOIOTHYEcKass CHCTeMa.
Posns HEOTHOPOTHOCTH Ccpelibl, PU3NIECKUX OapbepoB M OCOOCHHOCTEH OMOJIOrUK BUIOB B
(GOpMHPOBAHUU NPOCTPAHCTBEHHOM CTPYKTYpbl HONyJsiuid. OCHOBHBIE MOKa3aTeiIu
MOIYJISIUM: YUCIEHHOCTb, IUIOTHOCTb, BO3pPAacTHAs W I0JIOBas CTPYKTypa, POKIAEMOCTH
IIPUPOCT, TEMII pOCTA, CMEPTHOCTb, MUTPALIUSI.

OKkosorudeckas CTpykTypa nomyysauud. OLeHKa 4MCIEHHOCTH mnomyisuuu. /uHamuka
HNOMyJsINMM U €€ peryisiuusa. buoTuueckuii moTeHuuan nomyJjsuuu. MozaenupoBaHue
JUHAMMKU nonyJisiuuu. KpuBble pocTa 4YMCIEHHOCTH Homyssinuu. KpuBble BBIKHBaHUS.
Perynsanust 4uCIEHHOCTH TOMYJISIMNA: poiib (PAKTOPOB, 3aBUCSIIMX M HE 3aBHCALINX OT
IUIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BuaoB (r- u K-crparerun).

[lonatue 00 »5Kojoruyeckod Humie BuAa. MectooOuTaHue. MHOromepHass MOJENb
skojormyeckod Humum  Jx.M. XarumHcoHa. Pa3Meprl  3KOJIOrMYECKOW  HULIM.
[ToTeHunanbHas ¥ peain30BaHHas HUILIH.

Bun xak cucrema nomynsuui. Apeansl BUAOB. Buabsl M MX JKM3HEHHBIE CTpPATETHU.
3aKOHOMEPHOCTH MOBEACHHUA M MUIpalUil KUBOTHBIX. bHojormueckue uWHBa3UU
Yy>KEPOJHBIX BUJIOB

CoobuiecTBa opraHu3moB. buornenos u ero ctpykrypa. CBsi3u Mexay OpraHu3MamMi B
OnoreHo3e. DxocucTeMa Kak oTkpbiTas cuctema (A.Jlx. Tencnn). @yHKIIMOHAIBHBIE OJIOKH
OpPTaHU3MOB B HKOCHUCTEME: IPOAYIICHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckie ypoBHH.
Tpoduueckne nenu u cetn. AOHOTHUecKHEe OJOKM HKocucTeM. [louBBI M Wbl B
sKocucTeMax. KpyroBopoT BemecTB ¥ NOTOK 3HEPTUU B IKOCHCTEME.

OcHoOBHBbIE MOKa3aTenu 3KocucTeMbl. buomacca u mpoAyKius. DKoJI0THYecKre MUpaMuIbl
qrces, OMoMacchl U SHEPTUU.

HanpagieHnHble 3akOHOMEpPHBIE CMEHBI COO0IIECTB — cyKiieccuu. [lepBUyHbIC 1 BTOPHYHBIE
CYKIIECCMM M WX INPUYMUHBI. AHTPONOTEHHBIE BO3AECHUCTBUSA Ha cyKueccuu. KimmakcHoe
cooOuiecTBo. bruopazHooOpa3ue 1 NOJHOTa KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMUMBOCTH
COOOIIECTB.

IIpuponHble SKOCUCTEMBI. AHTPOIIOTE€HHBIE 3KOCHCTEMBL. ATpPOIKOCUCTEMA. ATPOLIEHO3.
Pa3znuuust Mexxay aHTpONIOT€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢uopa u dayna.
CunanTponu3anusi TopoAckoil ¢ayHbl. buonornueckoe M XO3sMICTBEHHOE 3HAYEHUE

arpo’KOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS  OCHOBHBIX

B3aUMOJICVCTBUI OPraHU3MOB B 3KOCUCTEMAX.




[Iepenoc oHepruM MW BELIECTB MEXKJIY CMEXKHBIMHU SKOCUCTEMAaMH. Y CTOWYMBOCTh
OpraHU3MOB, MOMNYJSILIMA M IKOCUCTEM B YCJIOBHUSX €CTECTBEHHBIX M AHTPONOTE€HHBIX

BO3JICUCTBUM

bruocdepa — obmieruraneTapHas o0ojouka 3emid, TIe CYIMIECTBYET WM CYIIECTBOBaja

xu3Hb. Yuenue B.W. Bepranckoro o 6mochepe. O6mactu 6uocheps! u e€ cocra. Kupoe

BEIIECTBO OMOC(Ephl U ero QyHKITHH.

3aKOHOMEPHOCTH CyIecTBoBaHUS Ouocdeprbl. OcoOeHHOCTH OMOChEphl Kak TriIo0albHOM

sKocucTeMbl. JlMHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl BemiectB
7.5 OMOreOXUMHYCCKHE IUKJIIBI (YTaepoa, a30Ta). PUTMHYHOCTE siBIeHUH B Onocdepe.

3onansHOCTH Onochepsl. [lonsTue o Guome. OCHOBHBIE OMOMBI CYIIN: TYHAPA, XBOWHBIC

Jeca, CMEIIaHHBbIE U IIUPOKOIUCTBEHHBIC JIeCa, CTEMH, CABAHHBI, ITyCTHIHH, TPOIIUYECKHE

Jeca, BBICOKOTOpbsi. KimMar, pacTUTENbHBIN ¥ )KUBOTHBIA MHP OMOMOB CYIIIH.

CtpykTypa 1 QYHKIHUS )KUBBIX CHCTEM, OIICHKA UX PECYpPCHOTO TIOTEHIIMANa U OnochepHbIX

byHKIUH

DKOJIOTHYeCKHe KpH3UChl W WX TPUYWHBL. BosneiicTtBue denoBeka Ha Owuocdepy.

3arpsi3sHeHuE BO3AyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsisHEHHE BOJIHOM cpenbl. OxpaHa

BOJHBIX pecypcoB. PazpymieHune mnouBbel. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHune

KJIUMATA.

76 AHTPOTIOreHHOE BO3/ICHCTBUE HA PACTUTEIBLHBIN U )KMBOTHBINA MUpP. OXpaHa paCcTUTEIHLHOTO

. U XKUBOTHOro Mupa. OCHOBHBIC MPUHIMUIIBI OXpaHbl mpuponabl. KpacHsie kuuru. Ocobo
oxpansieMble npupoanbie Tepputopun (OOIIT). boranmueckue caabl W 300J0THYESCKHE
MapKH.

OCHOBHEBIE MMPUHIUITBL YCTOﬁQHBOFO Pa3BUTHA 4YCJIOBEUCCTBA W IMPUPOJBI. PaIII/IOHaJ'II)HO

W

MIPUPOIONOIB30BAaHUE U COXPaHEHHE OMOJIOTHYECKOro pa3HooOpasus 3emin

YUYEBHO-METOJAUYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O IMTPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. buonorudeckue cuctemsl U Iporiecchl; yriyonenHoe odyuenue, 10 kmace/ TepemoB A.B.,
[Terpocosa P.A. ObuiecTBO ¢ orpannueHHON 0TBeTcTBeHHOCThIO « MO MHEMO3HWHA»

* buosnorus. buonorudeckue CUCTEMBI U TIPOIIECCH; yriyodienHoe o0ydenue, 11 kmace/ Tepemos A.B.,

[TerpocoBa P.A. OGmiecTBO ¢ orpannueHHON oTBeTCTBEHHOCTHIO « IO MHEMO3UNHA»

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Metoandeckne peKOMEHIAINH IO N3yUEHHUIO TeMbI «DepMEHTHI — OMOJIOTHYECKUE KaTaIi3aTophbl» B
IIKOJIBHOM Kypce OMOJIOTUI

Y4ebHo-MeToIuuecKoe obecreueHre MpoIeccoB MPenoiaBaHusl XUMHUU, ONOIOTHH, (PU3UKU Ha YPOBHSIX
OCHOBHOT'O O0ILIEr0 U CpeHEro oo1iero o0pa3oBaHusl ¢ BKIIFOUEHUEM JIONIOTHUTENBHOTO HHKEHEPHOTO
KOMIIOHEHTa

KonrekctHble 3a1aun. 3aganus K yuebHomy Kypcey «buonorus»

Meroaunueckuii kelic. ClieryieHHOe Haciel0BaHue Mpu3HakoB. buonorus. 10 kimacc



Mertoauueckuii keiic. Pelienre 3a1a4 Ha MPUMEHEHUE 3aKOHA FreHeThYecKoro paBHoBecus Jxx. Xapau, B.
Baitn6epra. buonorus. 11 xmacc .

Mertonuueckuii keic. I'eneTrnka nmoja. HacnenoBanue, criemiensoe ¢ noioMm. buonorus. 10 kimacc
Metoauueckuii keic. BzaumoaeicTBre annelbHbIX U HeaJUIENbHBIX TeHOB. buosorus. 10 knacc
[TpakTrueckue (1abopaTopHbie) padoThl 0 yuyeOHOMY npenmety «buonorusi». 9, 10 kmaccsl
Mertoanueckue pekomeHaanuu. CucTeMa OUEeHKU JTOCTUKEHHUI TUIAaHUPYEMBIX MPEIMETHBIX PE3YJIbTATOB

ocBoeHus yuebHoro npeamera «buomorus». 10-11 kmaccsl

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OI'NC «Mos mkonay ( https://myschool.edu.ru/ )
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