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[Iporpamma no yue6HOMY Tipeamety "buonorus" (nanee - OMOIOTHs) HAa YPOBHE CPETHETO OOIIEeTo
oOpa3oBaHus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 o6pa3oBaHUH B
Poccutickoit ®eneparuuny, PI'OC COO, Konnenuu npenogaBaHust yaeoOHoOTo npeamera «buonorus» u
OCHOBHBIX MOJIOXKEHUH (eiepaabHoi pabodell mporpaMMbl BOCIIUTAHHSL.

Yuebnsiii mpeamet «buosorus» yriayonénnoro ypoBHs u3ydenus (10—11 kmaccer) SBISETCS OJHUM U3
KOMIIOHEHTOB IpeaMeTHON o0nactu «EcrecTBeHHO-HayuHble npeaMeTb. CornacHo nosoxeHusm OI'OC
COO npodunpHbie yueOHbIE TPEIMEThI, H3y4aeMble Ha YIITyOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepernranuu 00ydeHUs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus U MPU3BAaHbI 00ECIICYHUTh
MIPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIIUM, CPETHUM OOIIUM, CPETHUM MPOPECCUOHATBHBIM U BHICIINM
oOpa3oBanueM. B To jxe Bpems KaXIblil U3 3TUX Y4eOHBIX IPEIMETOB JIOJKEH ObITh OPUEHTUPOBAH Ha
MPUOPUTETHOE pelIeHre 00pa30BaTeNbHbIX, BOCIUTATEIbHBIX U PA3BUBAIOIIUX 3a/1a4, CBA3aHHBIX C
npodopueHTanuei 00yJaronuxcs U CTUMYJIMPOBAHIEM HHTEpPeca K KOHKPETHOM 00JIaCTH HAy9IHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEeN, MEIULIUHOM, SKOJIOTHEeH, ICUXOJIOTHel, CHOPTOM MIIH BOGHHBIM JIEJIOM.

[Tporpamma o yue6HOMY ipeamety "buonorus" na€r npeacraBieHue O 1SN U 3a7a9aX H3y4eHUS
yuebHoro npeamera «buonorus» Ha yriiyOIEHHOM YpPOBHE, ONpeAenseT 00s3aTreabHoe (MHBapUaHTHOE)
IPEIMETHOE COJIepKaHue, €ro CTPYKTYPUPOBAHUE 10 pa3/ieiaM U TeMaM, paclpeIeIeHHue Mo Kiiaccam,
PEKOMEH]IYeT MOCIe0BATEIbHOCTh U3YUeHHS YUeOHOT0 MaTepHala ¢ y4€TOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH o0yyarommxcs. B
porpaMMe 1o OMOJIOTHUH PeaTH30BaH MPUHITUI MPEEMCTBEHHOCTH C H3yICHUEM OHOJIOTHH Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBaHus, OJaroaaps 4eMy MpocMaTpUBAETCs HAMPABICHHOCTh Ha MOCIEayoIee
pa3BUTHE OMOJOTUYECKHUX 3HAHUH, OPHCHTUPOBAHHBIX HA ()OPMUPOBAHHE €CTCCTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIIIJICHHS, MPEACTABICHUH O 3I0pOBOM 00pa3e *KHU3HU, HA BOCTUTAHHE
OepeKHOTO OTHOIIEHHS K OKPY)KAIOIIEeH MPUPOTHOH cpese. B mporpaMme mo OMOIOTHH TakkKe MOKa3aHbl
BO3MOXKHOCTH yueOHOro npeamera «buonorusy» B peanuzanuu TpedoBanuit ®I'OC COO k mnaHupyeMbIM
JTUYHOCTHBIM, METAINIPEIMETHBIM H MTPEIMETHBIM PEe3yJIbTaTaM 00ydeHUs U B JOPMUPOBAHUN OCHOBHBIX
BUJIOB Y4€OHO-TT03HABATEIHHON ACSITENFHOCTA 00yUYaIOIUXCSI 0 OCBOSHHUIO COJIEPKaHUSI OMOTIOTHUECKOTO
00pa3zoBaHus HA YPOBHE CPETHET0 00IIero 00pa3oBaHusl.

VY4eOnblil npeamer «buonorus» Ha ypoBHE CpeHEro o0IIero 0opa3oBaHus 3aBepIiacTt
Ouosoruueckoe oOpa3oBaHKE B LIKOJIE U OPUEHTHPOBAH HA PACILIUPEHUE U YIIIyOJIEHUE 3HAaHUI
00y4aromuxcs 0 >KMBOW MPUPOJIe, OCHOBAX MOJIEKYJISIPHOM U KIIETOYHOM OMOJIOTHH, SMOPHUOIOTHH U
OMOJIOTHH Pa3BUTHS, TCHETUKH, CEICKIIUN, OMOTEXHOJIOTHH, SBOJIOIIMOHHOTO YUYE€HHUS U SKOJIOTHH.

Wzyuenue yuebHoro npeamera «broiorus» Ha yriiyOJIeHHOM YpOBHE OPUEHTHUPOBAHO Ha MOJTOTOBKY
o0yyaronuxcs K MocieIyloeMy Noay4yeH!0 OM0I0rHueckoro oOpa3oBaHus B By3aX U OpraHU3alusiIx
cpeaHero npogeccuoHaabHOro oopazoBanus. OCHOBY €ro COE€p)KaHUs COCTABISAET CUCTEMA
OMOJIOTMYECKUX 3HAHUH, TTOJYYCHHBIX TIPU U3YyUYEHUU 00YUIaAIOIUMUCS COOTBETCTBYIONIUX CUCTEMATHYECKUX
pa3zenoB OMONIOTHH Ha yPOBHE OCHOBHOTO 00111er0 00pazoBanusi, B 10—11 kmaccax 3Tv 3HaHMSI TOTy4atOT
paszButue. Tak, pacmvpeHsl U yriyoJeHbl OMOJOTHYECKHE 3HAHUS O PACTEHHSIX, )KUBOTHBIX, Tprudax,
OaKTepUsx, OpraHu3Me 4eloBeKa, OOIMNUX 3aKOHOMEPHOCTSX JKU3HH, JTOTIOJIHUTEIHHO BKIIFOUEHBI
OMOJIOTHYECKHUE CBEACHUS TPUKIIAIHOTO M IIOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO MCIIOJIb30BaTh Kak
OPUEHTHUPHI TS TTOCIEIYIONIeTo BpIOOpa nmpodeccun. BozMoxkHa Takke WHTETrparus ONOJIOTHYECKUX 3HAHHHA
C COOTBETCTBYIOIUMHU 3HAHUSAMHU, MIOTYICHHBIMU O0YYaIONIMMHICS ITPU U3ydeHUU (PU3NKH, XHMHH,
reorpaduu U MaTEMaTHKH.

CtpykTypa nporpaMMsl o yaeOHOMY TipenmMeTy "buosiorus” oTpaxkaer CHCTEMHO-YPOBHEBBIHN U
ABOJIIOIIMOHHBINA MOAXO0/IBI K U3y4eHHI0 Ouonoruu. CorliacHO UM, U3Y4al0TCs CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHBIE IS )KUBBIX CHCTEM PA3HOTO YPOBHS OPTaHU3AIMH, IBOJIIOIIMH OPTraHNYECKOTO MUpa Ha 3emIle,
COXpaHEeHUs OMOJIOTHYECKOT0 pa3HooOpas3us mianeTsl. Tak, B 10 kiacce n3y4aroTcss OCHOBBI MOJICKYIISIPHOM
1 KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUH U OMOJIOTHH Pa3BUTHS, TCHETUKU U CEICKIIUUA, OMOTEXHOJIOTHH 1
CUHTETHUYECKOIM OMOJIOTHUH, aKTyaTU3UPYIOTCS 3HAHUS 00YJaIOIIUXCS TI0 OOTaHUKE, 300JI0THH, aHATOMHH,
¢uznonoruu yenoseka. B 11 kiacce n3y4aroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI 3KOJIOTHH U YUEHHE O
ouocdepe.

YueOHsIit npeamet «buosiorusy npu3BaH 00eCIeynTh OCBOSHUE 00YJAOIITUMUCS OMOJIOTHIECKUX
TEOPUM U 3aKOHOB, UJCH, IPUHLIUAIIOB U IIPaBUJI, JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOMI
KapTHUHBI MUPA, 3HAHUH O CTPOEHUH, MHOT000pa3uu U 0OCOOEHHOCTAX KJIETKU, OPraHu3Ma, MOMYJIALNH,



OMOIIEH03a, SKOCHCTEMBI, O BBIJAOIIUXCSA HAYYHBIX JOCTHIKEHHSIX, COBPEMEHHBIX UCCIIEI0BAaHUSX B
OMOoJIOTHH, IPUKJIATHBIX aCTIeKTaX OMOJOTHMUYECKUX 3HAHHM. J{J1s1 pa3BUTHS U IOJIepKaHUs HHTepeca
o0yyaroImuxcst K OMOJI0rUU HapsAy cO 3HAUUTENbHBIM 00bEMOM TEOPETUUECKOTO MaTepHala B COEpKaHUU
POTPaMMBI 110 OMOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHUS M Pa3BUTHSI TOW WM MHON
o0acTi OMOJIOTHH, BKJIAJOM OT€YECTBEHHBIX U 3apyOeXKHbIX YUEHBIX B PELICHNUE BaKHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHUECKUX MPOOIIEM.

Llenb n3yuenus yuebHoro npenmera «buosnorus» Ha yriry0Ja€HHOM ypOBHE — OBJIa/IEHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYPHO-() YHKIIMOHAJIHOW OpPTaHU3aIMH KUBBIX CUCTEM Pa3HOTO paHra u
nproOpeTeHre yMEHUH HCII0JIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUM MHTEpeEca K onpeAeaéHHON obnacTu
npodeCCHOHATBHOM 1S TEbHOCTH, CBA3aHHON ¢ OMOJIOTHEN, HITH K BBIOOPY Y4eOHOTO 3aBEACHUS IS
IPOIOJKEHUs OMOJIOTNYECKOT0 00pa30BaHuUs.

JocTikenne nenu u3ydeHus yueoHoro npeamera «buonorus» Ha yriryOoJaéHHOM ypoBHE
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3a1au:

OCBOCHHE 00YYarOIIUMUCS CUCTEMbI OMOJIOTHUECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPUSX,
KOHIIETIUX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPaBUJIaX, COCTABIIAIOLINX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KAPTHHY MUPA; O CTPOSHUH, MHOT000Pa3HH U OCOOCHHOCTSIX OMOJIOTHYECKUX CUCTEM
(KJIeTKa, OpraHu3M, HOMYJISALMs, BUJ, OMOreoneHo3, 0uochepa); 0 BbIIAIOIIUXCS OTKPHITUSAX U COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTHH;

03HAKOMJIEHHE O0YUaIOIUXCsl ¢ METOJaMU MO3HAHUS KUBOU MPUPOABI: UCCIEA0BATEIbCKUMU
METO1aMU OUOJIOTUYECKUX HayK (MOJIEKYJISIPHOM U KIETOUHONW OMOIOrUH, SMOPUOIOTHUH U OUOJIOTUH
pa3BUTHS, TCHETUKHU H CEJIEKIINU, OMOTEXHOJIOTUHN U CHHTETHYECKOW OMOJIOTHH, TTaJI€OHTOJIOTHH, SKOJIOTHH ),
METO/1aMHU CAMOCTOSITEIILHOI'O IIPOBEIEHUs] OMOJIOrMYECKUX UCCIeI0BaHUN B JTAOOPAaTOPUH U B TIPUPOJIE
(HabmoieHne, I3MEpPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHNE);

OBJIa/IeHUE 00YYaIOLIMMHCA YMEHUSIMH: CAMOCTOATEIbHO HaXOAUTh, aHAJIM3UPOBATh U UCIOJIB30BATh
OMOJIOTHMYECKYI0 HH(POPMAIIHIO; TTOJIH30BATHCA OMOJIOTMYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;
yCTaHaBJIMBATh CBSI3b MEX1Y pa3BUTHEM OHOJIOTHU M COLMATbHO-?KOHOMUYECKUMHU U SKOJIOTHYECKUMU
npo0iieMaMu 4eJI0BEUECTBa; OLIEHUBATD MTOCIIEJCTBHS CBOEH AESITEIbHOCTH IO OTHOLICHHUIO K OKpYKaroIen
IPUPOIHOI cpelie, COOCTBEHHOMY 3/J0OPOBBIO U 3/J0POBBIO OKPY’KAIOIIMX JIFOJIeH; 000CHOBBIBATH U
coOnroaaTh Mepbl NpoUIaKTUKN HH(EKIMOHHBIX 3a00J1€eBaHM, TpaBUIia IOBEIECHUS B IPUPOJE U
oOecrieyeHns 6€30MaCHOCTH COOCTBEHHOM KU3HEIEATEILHOCTH B UPE3BBIYAHBIX CUTYAIUSAX IPUPOAHOTO U
TEXHOI€HHOI'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HAyYHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00yUaIOIIUXCSl UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B Mpoliecce 3HAKOMCTBA
C BBIJAIOUIUMHUCS OTKPBITUSMU U COBPEMEHHBIMU HCCIIETOBAaHUSMH B OMOJIOTHUH, PEIAEMBIMU €10
npo0jaeMaMu, METOI0JIOTHEH OMOIOrnYEeCKOTro UCCIeJ0BAHNUS, POBECHHS HKCIIEPUMEHTATIbHBIX
UCCJIEIOBaHUM, pelieHus: OMOJIOrMYeCcKUX 3aa4, MOJSIUPOBaHMs OMOIOTMYECKUX OOBEKTOB U IIPOLIECCOB;

BOCIIUTaHHE y 00y4arOMIMUXCs IEHHOCTHOI'O OTHOIIEHHUS K )KMBOM NMPHUPOJIE B LIEIOM U K OTJEJIbHBIM €€
00BeKTaM U SIBICHUSIM; (POPMHpPOBAHUE SKOJIOTHUECKON, TEHETUUECKONW IPaMOTHOCTH, 001IEl KyJIbTyphI
MOBEJICHUS B IPUPOJIE; MHTETPALIMN €CTECTBEHHO-HAYYHbBIX 3HAHUI;

npuodpeTeHne 00yJaroIMMUCS KOMIIETEHTHOCTH B PallOHAIbHOM MPUPOIOTIONIb30BAaHUH
(cobroieHue npaBuil IOBEACHUS B PUPOJIE, OXPaHbI BUJIOB, SKOCUCTEM, OHMOC(EphI), COXpPaHEHUHU
COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS OKPYKAIOIIUX JIto/IeH (coOtoieHus: Mep MpoUIaKTUKU 3a00JIeBaHUH,
oOecrieyeHre 6€30MaCHOCTH KU3HEACATEILHOCTH B YPE3BbIUANHBIX CUTYALUSIX IPUPOIHOTO U
TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIOJb30BaHUS OMOJIOTHUECKUX 3HAHUN M YMEHUM B TIOBCETHEBHOM
KHU3HH,

CO3/1aHM€ YCIIOBHH JIJIs1 0CO3HAHHOTO BHIOOpa 00yJaroIUMHUCA HHINBUAYaIbHOW 00pa3oBaTebHOM
TPaeKTOPUH, CIIOCOOCTBYIONLIEH MocienyonemMy npohecCHoOHaIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU
C MHJMBUyaJIbHBIMU HHTEPECAMH U MIOTPEOHOCTSIMU PETHOHA.

OO1iee yncio 4acoB, OTBECHHBIX Ha U3y4YeHUE OMOJIOTHH Ha YTIyOJIEHHOM YPOBHE CPEIHEro 00IIero
obpasoBanusi, cocrapnset 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3
yaca B HEJICIIO).

OT60p opraHu3aImoHHBIX (OPM, METOJOB M CPEACTB 00YUCHUST OMOJIOTHH OCYIIECTBIIACTCS C YIETOM
cneurn(UKU ero coiepKaHus U HaNpaBJIEHHOCTH Ha MPOJI0JDKEHUE OHOJIOTHYECKOro 00pa3oBaHus B
OpraHu3alUsIX CPEAHEr0 NPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHUsl.



O0s13aTeIbHBIM YCIIOBUEM MPU 00YUECHUN OMOJIOTUH HA YTIyOJIEHHOM YPOBHE SIBJISIETCS IPOBEICHNE
7a00paTOPHBIX U MPaKTHYECKUX paboT. Takxke yuacTue o0y4yaromuxcs B BHITOJTHEHUH TPOEKTHBIX U
y4eOHO-HCCIIEI0BATEIbCKUX pabOoT, TEeMAaTHKa KOTOPBIX OMPEEISETCS YIUTEIEM Ha OCHOBE UMEIOIIIUXCS
MaTCPHUAIIBHO-TCXHUYCCKHUX PECYPCOB U MCCTHBIX IPHUPOAHBIX YCJIOBHﬁ.



COJEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHue porpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY rOCYAapCTBEHHOM
utoroBou arrectaruu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas 610I0THs — KOMIUIEKCHas Hayka. KpaTkast uctopust pa3BuTHs OMOJIOTHH.
Buonornyeckue Hayku U U3ydaeMble UMM ITpoOiemMbl. DyHIaMeHTaNbHbIE, TPUKIIaJHbIE U ITOMCKOBBIE
Hay4HbIE UCCIIC0BAaHUS B OMOJIOTHH.

3HavyeHue Ononoruu B GOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUpA.
[Tpodeccun, ca3anuble ¢ Onosorueil. 3HaueHne OMOJOTMH B IPAKTUYECKOH J1€ATEIbHOCTH YeJIOBeKa:
MEJULMHE, CENBCKOM X035 MCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOBL.

JdeMoHcTpannmn

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, V. ['apseii, . Mennens,
B. U. Bepuanckuii, U. I1. [TaBnos, U. 1. Meunnkos, H. 1. BaBunos, H. B. Tumodees-Pecobckuid, k.
Yorcon, ®@. Kpuk, /1. K. benses.

TaGnuubl 1 cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMny, «CrcreMa OMOJOrHUECKUX HAyK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucremMbl Kak nmpeaMeT uzyueHust 6uoiaoruu. CBoMCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOIO COCTaBa, JMCKPETHOCTH U LIEJIOCTHOCTD, CJI0KHOCTD U YIIOPSAJOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTb, CAMOOPraHU3a1Msl, CAMOBOCIIPOU3BEICHHE, PA3APaAXKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHHU3allH KUBBIX CUCTEM: MOJICKYJIAPHBINA, KIE€TOUYHbIA, TKAHEBBI, OPraHU3MEHHBIN,
HOMYJISIIMOHHO-BUAOBOM, S5KOCUCTEMHBIH (OnoreoneHoTH4ecKuit), 6nocdepHnslil. [Ipoueccsl, npoucxoasiue
B ’KUBBIX crcreMax. OCHOBHBIE TpU3HAKHU kUBOro. JKu3Hb Kak Gopma cymiectBoBanust matepuu. Hayku,
U3y4Yarolue KUBbIC CUCTEMBI HAa PAa3HBIX YPOBHAX OPraHU3aLAH.

N3yuenue xuBBIX cucteM. Metozsl 6noiorndeckoi Hayku. Habmoienue, nusmepenue, 3KCepuMeEHT,
cucreMarusanus, Mmetaananus. [lonsatue o 3aBUCHMMON U HE3aBUCUMOM IepeMeHHOU. [1nanupoBanue
skcriepumenTa. [locranoBka u npoBepka runote3. Hynesast runoresa. [lonsTre BIOOpPKHU U €€
JOCTOBEPHOCTh. Paz6poc B GMonornyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH MOJyYEHHBIX PE3yIbTaTOB.
[IprumnHbl HCKaXeHUs PE3yJIBTATOB dKCIEpUMeEHTa. [IoHATHE CTaTHCTUYECKOrO TECTa.

JleMoHCTpanuu

Tabmuipl u cxembl: «OCHOBHBIE TIPU3HAKH KU3HNY, «bruonornyeckue cucteMol», «CBOMCTBA )KUBOM
MaTepUN», «Y pOBHU OpPTaHU3ALMU KUBOU MPUPOAB», «CTPOEHHE KUBOTHOM KIETKN», « KaHU JKUBOTHBIX»,
«CucTeMbl OPraHoOB YeJIOBEUECKOro opranusmMay, «buoreornenosy», «buocdepar, «MeToabl U3ydeHUs KUBOU
IPUPOIBI».

O06opynoBanue: 1abopaTtopHOE 00OPYAOBAHKE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonb3oBaHNe pa3TUYHBIX METO/IOB IIPU U3YUYEHUHU KHUBBIX CHCTEM.

Tema 3. buosnorus KjieTrku

Kietka — cTpykTypHO-(QyHKITMOHATBHAS €AMHUIIA )KUBOTO. MIcTOpus oTKpeITHs KiIeTKU. PaGoTs P.
I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE MTOJOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToab! MOJIEKYJIIPHO M KIIETOYHON OMOJIOTHH: MUKPOCKONHSA, XpoMaTorpadusi, anekrpodopes,
METO/i MEYEHBIX aTOMOB, U (hepeHInaTIbHOE IEHTPUPYTUPOBAaHHUE, KyIbTUBUPOBAHUE KIIETOK. M3yuenue
@ukcuposannvix Kiemox. DNEKTPOHHAsE MUKpockonus. Kongokanvnaa mukpockonus. Bumanvhoe
(npudsicusHenHoe) usyueHnue Kiemox.

JleMoHCTpanuu

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

Tabmuubl 1 cxembl: «CBETOBOW MHUKPOCKOID», «DIIEKTPOHHBIA MUKPOCKOI, «VICTOpHS pa3BUTHS
METOJI0OB MUKPOCKOITUI.



Ob6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U
OaxkTepraIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydeHrne MeTOI0B KJIETOYHON Ouonorun (xpomatorpadusi, anekrpodopes,
nuddepennmanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKUH COCTAB KIETKU. MaKpo-, MUKPO- U YJIbTPaMUKpPO3J1eMEHThL. Boja u e€ ponb kak
pacTBOpUTEIIS, PEareHTa, y4acTUE B CTPYKTYPUPOBAaHUU KJIETKH, TEIUIOPETYIALUU. MUHepalbHbIE BEIIECTBA
KJIETKHU, UX OMOJIOrHYecKas pojib. PO KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornueckue nonumepsl. beiaku. AMUHOKHUCIOTHBIN cOCTaB
6enkoB. CTpyKTypbl O€7K0BOI1 MOseKkyibl. [IlepBuuHas cTpykTypa 6enka, nenTuaHas cBi3b. Bropuunas,
TPEeTUYHAas1, YeTBEpTHUHAS CTPYKTYphL. JleHarypanus. CBoiicTBa OenkoB. Kiaccudukanms 6enkos.
buonornueckue GpyHKIun 6€NKOB. [Ipuonusi.

VYrneBoasl. MoHOCaxXapu/Ibl, AMCaXapyIbl, OJUTOCAXapHU bl U onrcaxapuasl. OOIIHiA TUTaH CTPOCHUS
U GU3UKO-XMMHUYECKHE CBOMCTBA yriaeBo10B. buonornyeckue GyHKIMH YTIE€BOIOB.

Jlunuaer. ['uapodumsHO-rUAPOPOOHEIE cBOMicTBa. Kitaccubukanus munuaoB. Tpuriuiepu b,
dbocdomunuasl, Bocku, cteponabl. buonornueckue Gpynkunu aumnuaos. OOIIre cBONCTBA OMOIOTHUECKUX
MeMOpaH — TeKy4€eCTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO, TOJIYTIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK n PHK. Crpoenne nykiienHoBsIx kucinot. Hykneornasl. [Tpunnun
komIuieMeHTapaoctu. [Ipasuno Yapradhda. Crpykrypa JJHK — nBoiiHas cripans. MecTOHaX0KICHHUE U
ouonornueckue Gpynkuuu JTHK. Buast PHK. ®ynkuuu PHK B kinetke.

Crpoenue moiekynbl AT®. Makpospruueckue cBsizu B MoJiekyie AT®. buonorudeckue pyHKunu
AT®. BoccTraHOBIIEHHBIE TEPEHOCYHKH, UX QYHKIUH B KIETKe. /pyeue nykieozuompugocghamor (HTD).
CexBennpoBanue [AHK. Memoowvr eenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas 6uoiorus: 6noxuMudeckue u Ouodusnyeckre ucciea0BaHus cOCTaBa v
IPOCTPAHCTBEHHOM CTPYKTYpbI OuoMoniekyn. Moodenuposanue cmpykmypol u hyHKYuil OUOMONEKYI U UX
Komniexcos. Komnvromeprwiti Ou3aiin u opeaHudeckuil cunmes OUOMONEKY U UX HeNPUPOOHBIX AHATLO208.

JleMoOHCTpaL U

IToprpersr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmun, ®@. Canrep, C. [Ipy3unep.

Huarpammsl: «Pacnpenenenne XMMHUECKUX 3JIEMEHTOB B HEXXUBOM Mpupoae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOM IPUPOLIEN.

Tabmune! u cxemsl: «lleproguueckas Tabina XUMHUYECKUX 3JIEMEHTOBY», « CTpOEHNE MOJIEKYJIbI
BOJIbI», «BelecTBa B cocTaBe opraHu3zMoBy, «CTpoeHne MoJeKyJbl Oenka», «CTpyKTypbl OeTKOBOM
MOJIEKYNbD», «CTpoeHHE MOJIEKYJ yriIeBOJ0B», «CTpOeHHE MOJIEKY JTUNUA0BY, «HyKIIenHOBbIE KUCIOTHI»,
«Ctpoenne Monekyiasl ATO».

O6opynoBaHue: XuMU4ecKas ocyia 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHE OEJIKOB C TOMOIIbIO KAUECTBEHHBIX PEaKIUil».

JlaGoparopnas padora «/ccinegoBanne HyKJIE€MHOBBIX KHCJIOT, BBIJICTIEHHBIX U3 KJIETOK Pa3JIMYHbIX
OpPraHU3MOB.

Tema 5. CtpoeHue u GyHKIMH KIETKH

TuMbI KJIETOK: yKaprHOTHYECKas M MpokaproTHueckas. CTpyKTypHO-()yHKIIMOHAIbHbBIE 00pa30BaHus
KJIETKU.

Crpoenue nmpokapuoTuyeckoit kinetku. Kierounas crenka Oakrepuit u apxeil. OCOOEHHOCTH CTPOEHUS
rerepoTpo@HON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U GyHKIMOHUPOBAHHE SYKapHOTHUECKOM KieTkH. [Tna3maruueckas memOpana
(mrazmanemma). CTpyKTypa ria3MaTideckoid MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHIECKYI0
MeMOpaHy: naccuBHbIN (quddy3us, odneruéHuas qudQy3us), akTUBHBIN (TIEPBUYHBIA U BTOPUYHBIHI
akTUBHBIN TpaHcnopt). [lomynponuiraemocts MemOpanbl. PaboTta HaTpuii-KaaueBoro Hacoca. JHIAOIMUTO3:
NUHOIUTO3, paronnTo3. Jk3ounuTo3. Knerounas crenka. CTpykTypa U GyHKIHU KIETOYHON CTEHKU
pacteHuii, TpuboB.

Huronnasma. [{lutozons. Lutockener. JIBuxenue nuroriazMmbl. OpraHouIbl KJIETKH.
OmxHomMeMOpaHHbBIC OpPTraHOUABI KIIETKH: dHA0IIa3Marnueckas cetb (II1C), anmapat ['ob 1Ky, TH30COMBI,



UX CTpoeHue u QpyHKIMH. B3anMocBs3b 0IHOMEMOpPaHHBIX OPraHONI0B KiIeTKU. CTpoeHue rpaHy s pHOTO
petukynyma. Mexanusm nanpaenenusi 6eaxkos 6 IIIC. CuHTe3 pacTBOPUMBIX 0€IKOB. CHHTE3 KJIETOYHBIX
meMmOpaH. [ magkuii (arpaHynsapHbIi) SHAOIIIa3MaTHUECKUI peTukyinyM. CekpeTopHas GyHKIMS anmnapaTa
[Nonsmxu. Mooughuxayus b6enxoe 6 annapame I o1voxcu. Copmuposka benxos 6 annapame I o1v0dxcu.
Tpancnopr BewecTB B KJIETKe. Bakyonu pacturenpHbIX KieTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL. [Ipoucxosicoenue Mumoxonopuii u
naacmuo. Cumbuozenes (K.C. Mepeosckosckuii, JI. Mapeyauc). Ctpoenne u QyHKIIMA MUTOXOHAPHIA U
wiactu. [lepBudHble, BTOPHYHBIE U CIOXKHbBIE TUIACTUABI (POTOCUHTE3UPYIOLIUX FYKApUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JICUKOIIACThI BBICIIUX PACTEHUM.

Hememb6panusie opranouipl kieTku CTpoeHne u GyHKIHMH HeMEMOpPaHHBIX OPraHOUIOB KIIETKU.
PubGocomsl. IIpomescymounvie gpunamenmol. MUKpOPHUIAMEHTBL. AKMUHOBblIE MUKPODUIAMEHMDL.
MpilieuHbIe KIETKH. AKMUHOBble KOMNOHEHMbl HeMblueuHbIX Kiemok. MUukpotTpyoouku. Kinetounsrit
ueHTp. CTpoeHue 1 IBUKEHHUE KI'YTUKOB U pecHu4YeK. MUKpOoTpyOOouKH 1uToIiasmel. Llentpuons. berku,
accoyuupoBantvle ¢ MuKpoguiamenmamu u mukpompyoouxamu. Momopnoie 6enxu.

SAnpo. ObGonouka siapa, XpOMaTHH, KAPHOIUIA3Ma, SIIPHIIIKH, UX CTPOCHUE U QYHKIMH. SIaepHBIi
0enkoBbIil MaTpuKe. [IpocTpaHCTBEHHOE PaCIIONOKEHHE XPOMOCOM B HHTEp(Da3HOM sipe. dyxpomamun u
eemepoxpomamuH. beaku XxpomaTuHa — TUCTOHBL. JJunamuxa sadepnoii 060104ku 6 mumose. Aoepuulii
MPaHcnopm.

Knerounsie BkiitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (pPaCTUTEIbHOM,
JKUBOTHOM, TPUOHOM).

JleMoOHCTpaLuu

[Toprpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubt u cxembl: «CTpOEHUE SyKAPUOTUIECKOH KIETKN», «CTpOeHUE KUBOTHOW KIIETKH,
«CTpoeHHe paCTUTEIbHON KIIETKW», «CTpO€HNE MUTOXOHIPUMNY, «Aapo», «CTpoeHne NpoKapuoTHYECKON
KIIETKI.

Ob6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX KJIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopnasi padora «l/3ydueHne cCTpoeHUs KIETOK Pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnasi padora «lccnenoBanue niuazMonnsa U JEMIa3MOIN3a B PACTUTENBHBIX KIETKAX.

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AcCUMUIISIIIUS ¥ JUCCUMUJIALINS — JIBE CTOPOHBI MeTa0onn3Ma. Tunbsl oOMeHa BelecTB: aBTOTPOHBIH
U reTepoTpoHBINA. YyacTue KUCIOpo/ia B OOMEHHBIX Mpoleccax. DHEPreTHIeckoe 00ecreyeHne KIeTKH:
npespanienrne AT® B 0OMeHHbIX nporeccax. DepMEeHTaTUBHBIN XapaKkTep peaklnii KIeTOYHOTO
metaboan3ma. PepMeHTHI, UX CTPOCHHE, CBOMCTBA U MexaHu3M JeiicTBusa. Kodepmentsl. OTnuuns
(bepMEHTOB OT HEOPTraHUYECKUX KaTaJIN3aTOPOB. belku-akTHBaTOphl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOpPOCTH ()epMEHTATUBHBIX PEAKIIMNA OT PAa3IUUHBIX (PAKTOPOB.

[TepBUUHBII CHHTE3 OPraHMYECKHUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbII
gomocunmes y 6akmepuii. Ceemocobuparowjue nuemenmol U NUSMeHmMsl peakyuonHo2o yeumpa. Poib
XJIOPOIUTACTOB B Tporiecce poTocuHTe3a. CBeToBas U TeMHOBas (aszbl. Pomoovixanue, Cz., Cs- u CAM-
munsi pomocunmesa. IIpogyKTUBHOCTH poTOCHHTE3a. BiansHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh
dorocunTe3a. 3HaueHue GOTOCUHTE3A.

XemocunTe3. PazHooOpasnue opraHM3MOB-XeMOCUHTETHKOB: HUTPUPUIMPYIOLTUE OaKTepuH,
Kene300aKTepuu, CepoOaKTepuu, BOJAOPOIHbIE OaKkTepry. 3HAUYCHHUE XEMOCHHTE3a.

AmnaspoOHbIe opranu3mbl. Bunel 6poskenust. [IpoayKkTel OposkeHHs U UX UCTIOIb30BAHUE YEITIOBEKOM.
AHa3p0OHBIE MUKPOOPTAHU3MBI KaK 00bEKThI OMOTEXHOJIOTUH U BO30OYIUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3MBbL. JTarnbl 3HEepreTuyeckoro oomena. IlogroroBurensHsli stan. [mukonns3 —
OECKHUCIOPOAHOE paCUIeTNIEHUE TIIOKO3bI.

buonornueckoe okucieHNne, WM KJIETOYHOE JbIXaHue. Pojib MUTOXOHIpUIA B IpoLieccax
Ouosnoruueckoro okucinenus. Lluknnaeckue peakiuu. OxkucnurenbHoe pochopunupoBanue. Iuepeus



Membpannoeo epaduenma npomonog. Cunmes AT®: paboma npomouunoii AT@-cunmasvl. [Ipeumyiectsa
a’pOoOHOTO MyTH OOMEHA BEIIECTB Mepea aHadpOOHBIM. DPHEKTUBHOCTh YJHEPTrETHIECKOTO 0OMEHA.

JleMoHCTpaL U

[Toptpetsr: k. [lpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuenn,
I'. A. 3aBap3uH.

Ta6muipl u cxembl: «POTOCHHTE3Y, « IHEPTETHUECKUN 00MeH», «brnocunTes 6enkay, «CtpoeHue
depmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pYAOBaHUE JJI IPUTOTOBICHUS MIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTopHasi padora «/3yueHre KaTaAIUTUUECKOW aKTUBHOCTH ()ePMEHTOB (HA MMPUMEPE aMuUIa3bl
WJIU KaTajasbl).

JladopaTtopnasi padora «/3yuenrue GepMEHTaTUBHOTO pacUIEIVICHUS IEPOKCHUIA BOIOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlabopaTopnasi pabora «CpaBHeHHE Mpo1ieccoB (POTOCHHTE3A M XEMOCUHTE3a».

Jladoparopnas padora «CpaBHEHHUE TTPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHgopManus U peaju3amnus eé B KJIeTKe

Peakuuu marpuuHoro cunresa. [IpyHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX MAaTPUYHOTO CUHTE3A.
Peanu3zanus nacneacrseHHol uHdopManuu. ['eHeTnueckuii Kof, ero cBoiicTa. TpaHckpumius —
MatpuuHbli cuHTe3 PHK. [IpuHIMIIBI TpaHCKPUIIIMU: KOMILIEMEHTAPHOCTD, AHTUIIAPAJUIEIIBHOCTD,
acuMMeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuyeckoii kiemke. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yuactue tpancnopTHeix PHK B 6nocunTese Oenka. YcmoBust GMOCHHTE3a
oenka. KogupoBanue aMMHOKHUCIIOT. Postb ppbocoM B OMOCHHTE3E OeKa.

Coepemennvie npedcmasienusi o cmpoenuu eenog. Opranusalysi TeHOMa y IPOKapUOT U SyKapuoT.
Perynsauus akTHBHOCTH TeHOB y nipokapuoT. ['unoresa onepona (®. XKaxo6, XK. Mano). Moaexkynsapnuvie
Mexanu3mbl IKCnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pe2ynayuu pabomsi 2enos. Perynsnus
0OMEHHBIX IpoIleccoB B KieTke. KieTouHslii romeocTas.

Bupycsl — HeknieTouHble (hOPMBI )KU3HHU U 00JIUraTHbIe apa3uThl. CTPOEHUE MPOCTHIX U CIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepruodaros. Kusnennviti yuxn [J{HK-cooepocawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Obpamnas mpancKpunyus, pesepmasd, uHmezpasd.

Bupychble 3a00neBanus yenoBeka, xMBOTHBIX, pactenuid. CITU/], COVID-19, counanbhble n
MEAMIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmeepayus u ananuz bonvuux maccusos («bigdatay) cmpyxmypnoix
ouonocuyeckux oannvix. Hanomexuonoeuu 6 ouonoeuu u meouyune. Ilpoepammupyemvie hynkyuu 6e1xos.
Cnocobuvl docmasku nekapcms.

JleMoOHCTpaL U

[Toprpetsr: H. K. Konsnos, /. 1. IBaHoBCKUil.

Tabmump! u cxemsl: «brocunTes Oenkay, «['eHeTnyeckuii ko, «Bupycer», «bakrepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. JKuzHeHHbIN HUKJI KJIETKH

Knerounslii 1iuki, ero nepuoasl u perymauus. Marepdasza u muro3. OcoOeHHOCTH MPOLIECCOB,
npoTekarouux B unTepdase. [loaroroska kineTku k aenaeHuto. [IpecunreTnyeckuit (IOCTMUTOTUYECKHUH),
CHUHTETHUYECKUH M MOCTCUHTETUUECKUH (IPEMUTOTHUECKUI) TepHOAbl HUHTEp(ha3bI.

Martpuunsiii cunte3 JJHK — permukanums. [Ipuanuns! perunkanuu JITHK: koMIieMeHTapHOCTS,
MOJIyKOHCEPBAaTUBHBIN CUHTE3, aHTUIApaJIeNbHOCTh. MexanusM perukanuu JJHK. Xpomocomsr.
Crtpoenue xpomocoM. Teaomephl U TeTomepa3a. XpOMOCOMHBIN HAOOP KIETKH — KapuoTHIl. [uTioniHbIi 1
rarsIouHbIN HaOOPBI XpoMocoM. ["'oMosiorndynabie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jenenue kiaetku — MuTo3. CTaluu MUTO3a U IPOUCXOSAIINE B HUX MPoLiecchl. THIBI MUTO3A.
Kapunoxunes u nurokunes. buonoruueckoe 3Had4eHHE MUTO3A.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOenb — anornTo3s.



Knerounoe si7po, XpoMOCOMBI, yHKIIMOHATIbHASA TeHOMUKA. Mexanuzmul nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemxay — buounghopmamuueckue mooenu
DYHKYUOHUPOBAHUS KTEMKU.

JdemMoHCcTpauMu

Tabmuiel U cxeMbl: «OKU3HEHHBIN MUKIT KIETKNY, «MuTo3y», «CTpoeHue XxpoMmocom», «Permkarus
JITHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenaparsl: «MuTo3 B KJI€TKaxX KOpElIKa JyKay.

JlaGoparopHas padora «/3yuyeHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnasi paGora «HabnroneHne MuTO32a B KJIETKaX KOHUMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe paznooOpazue opranu3mMoB. OIHOKIETOYHBIE, KOJIOHHAIbHbBIE, MHOTOKJICTOYHbBIE
OpraHU3MBlI.

Oco0eHHOCTH CTPOEHUS U KU3HEEATEIIbHOCTH OJHOKIIETOYHBIX OPraHu3MoOB. baktepun, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOUHBIE BOAOPOCIH, IpYrue MpoTUcThl. KonoHuanbHble OpraHu3MBl.

B3auMocBA3b yacTeil MHOTOKJIETOUHOI'O Opraiu3ma. TKaHu, Opraibl U CUCTEMbI OpraHoB. OpraHuszm
Kak eauHoe neinoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTETBLHBIX TKaHEH: 0Opa3oBaTeIbHasl, TOKPOBHAs, TPOBOISIIAS,
OCHOBHas1, MexaHnyeckasi. OCOOEHHOCTH CTPOEHHUs, QYHKIUI U PacoI0KEHHs TKaHEH B OpraHax pacTeHUH.

TkaHM )KUBOTHBIX U Ye€IOBEKa. THUIIBI )KUBOTHBIX TKaHEH: AMUTENHAIIbHASL, COEAUHUTENbHAS,
MblllIe4Hast, HepBHasl. OCOOEHHOCTH CTPOEHUs, QYHKIUI U PacloIOKeHHUs TKaHEW B OpraHax KUBOTHBIX U
YeJI0BeKa.

Opranbl. BereratuBHble 1 reHEpaTUBHbBIE OpraHbl pacTeHUd. OpraHbl U CUCTEMbI OPTaHOB )KMBOTHBIX
1 yenoBeka. OyHKIMU OPraHOB U CUCTEM OpPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTsl 0JJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEAUHEHMS KOCTEH.

JIBukeHune opraHu3MoB. /[BukeHHe OHOKIETOYHBIX OPraHU3MOB: aMEOOUTHOE, KIYTHKOBOE,
pecHUuHOE. |BM>KEHHE MHOTOKJIETOYHBIX PACTEHHI: TPOIIU3MBI M HACTUH. [[BHKEHNE MHOTOKJIETOUHBIX
YKUBOTHBIX U YeJIOBEKa: MblllieuyHas cuctema. Pediiekc. CkeneTHble MBIl U UX paboTa.

ITutanue oprannszMos. Iloryomenne Boabl, YIIIEKUCIOTO ra3a 1 MUHEPAJIbHBIX BEILIECTB PACTEHUSIMHU.
[Iutanue )kxMBOTHBIX. BHYTpHUIOJI0CTHOE ¥ BHYTPUKIIETOUHOE NuUleBapeHue. [IuTanre mno3BOHOYHBIX
KUBOTHBIX. OTAEINBI NUILIEBApUTENBHOTIO TpakTa. [InmeBapurensusle xenespl. [InneBapurensHas cucrema
YeJI0BeKa.

JlpIxanue opranu3MoB. J{pixaHnue pacteHuid. Jpixanue x«uBoTHbIX. g dy3us razos uepes
MOBEPXHOCTH KiIeTkH. KoxkHoe fapixanue. JlpixaTenpHas TOBEpXHOCTh. JKabepHoe U JIErOYHOe JbIXaHue.
JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M Y€JI0BEKA. DBOJIIOLNOHHOE YCIOKHEHUE CTPOEHNUS JETKUX
MO3BOHOYHBIX JKUBOTHBIX. [[pIxaTenbHas cuctema yenoBeka. MexaHu3M BEeHTUJISIUY JIETKUX Y MTHLL U
MIIEKONUTAONMX. Perymnsmus npixanus. J{pixarenbHbie 00bEMBI.

TpancnopT BemECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHCIIOPT BEIIECTB y
*KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranel. KpoBeHOCHas: CUCTEMa ITO3BOHOYHBIX )KMBOTHBIX U
yenoBeka. Cepre, KpOBEHOCHBIE COCY/IbI M KpoBb. Kpyru kpoBooOpaIieHus. IBOTIONUOHHBIE YCI0KHEHHS
CTPOEHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOUYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsus.

Beinenenne y opranu3moB. Beiienenue y pactenuid. Beinenenve y ;kuBoTHbIX. COKpaTUTEIbHBIE
Bakyosd. Opransl BoieneHus. OuiabTparus, ceKperus 1 00paTHoe BcachIBaHNE KaK MEXaHHU3MbI paboThI
OprasoB BbieneHHUs. CBsA3b MOJOCTH TeJla C KPOBEHOCHOH U BBIJCIUTENBHON CUCTEMaMU. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX ¥ yenoBeka. [louku. CtpoeHue u pyHkronupoBanue Heppona. OOpa3oBaHue
MOYH Y YEJIOBEKa.

3ammTa y OpraHu3MoB. 3aliTa y OJHOKJIETOYHBIX OpraHn3MoB. CrIOpbl OaKTepuil M UCTHI
MPOCTEUIINX. 3alluTa y MHOTOKJIETOUHbIX pacTeHuid. Kytukymna. CpencTBa macCUBHONW U XUMHYECKOM
3auThl. DUTOHLUIBL.



3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M NX MPOU3BOAHBIE. 3alllUTa OPraHu3Ma OT
Oosezneit. IMmmyHHast cuctema denoBeka. KileTouHblil 1 ryMOpaibHbI UMMYHUTET. Bposk n€HHBIN 1
nproOpeTEHHBIN crienupruecKuii MMMYHUTET. Teopus KIoHaIbHO-celeKTUBHOTO nMMyHHUTeTa (I1. Dpnux,
®. M. bepuer, C. Tonerasa). BocnasiurenbHble OTBETHI OpraHU3MOB. PoJib BpOXKIEHHOTO HMMYHHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUIA.

PaznipaxxuMoCTh U perynauus y opraHu3MoB. PazpakuMocTh y OHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisiliis y pacTeHuil. POCTOBBIE BeleCTBA U X 3HAYCHUE.

Hepsnas cucrema u pedekTopHas peryasiuus y KUBOTHbIX. HepBHast cucrema u €€ oTenbl.
OBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHON CUCTEMBI Y )KMBOTHBIX. OT1€J1bI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycnoBHbie U ycIoBHBIE pedieKChl.

['ymopanbHast perymisums 1 S9HAOKPUHHAs CUCTEMA )KMBOTHBIX U uesoBeka. JKene3pl SHA0KpUHHOM
CUCTEMBI U UX TOPMOHBI. JleficTBre TOpMOHOB. B3auMOCBs3b HEPBHOW U SHIOKPUHHOM CUCTEM.
lNumoranamo-runodusapHas cucrema.

JdeMoHcTpannmn

IToptper: U. I1. ITaBnos..

Tabmuie! u cxeMbl: «OIHOKIIETOUHBIE BOAOPOCTNY, «MHOTOKIETOYHBIE BOIOPOCINY, «bakTepuny,
«IIpocreiimmey, «Opraubl IBETKOBBIX pacTeHUI», «CHCTEMbI OPraHOB O3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKOMbIX», «Tkanu pacteHuity, «KopHessie cuctembl», «CTpoeHue credsy,
«CTpoeHue TUCTOBOM TUIACTUHKNY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «llummeapurenbHas
cuctemay, «KpoBeHocHas cuctemay, «JlpixarenpHas cucremay, «HepBHast cucremay, «Koxay, «Mblieunas
cuctema», «BoraenurenbHas cuctemay, « QHI0KpUHHAs cucteMay, «CTpoeHue Mblb», «IMMyHHTETY,
«KumeunononoctHsie», «Cxema NuTaHus pacteHuin», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruapel», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHe J105K1eBOT0 uepBs», «HepBHas
cucreMa prio», «HepBHas cucrema nsarymkun», «HepBHas cuctema nmpecMblkaromuxcs», «HepBHast cuctema
nTuiy, «HepBHas cucrema miiekonurtaromux», «HepBHas cucrema yenoBekay, «Peduexcy.

O06opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl 0JTHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparhbl TKaHeH, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX ,, dKUBBIE IK3EMILISAPBI
KOMHATHBIX pacCTeHH, repOapun pacTeHUi pa3HbIX OTAETIOB, BIAXKHbBIE MPENapaThl >KUBOTHBIX, CKEIIETHI
MO3BOHOYHBIX, KOJUIEKIIMHM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000pyA0BaHuE IS
JIEMOHCTpalMY MOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUH, pacIlleIUIeHUs] Kpaxmalia 1 OelIKOB MO
neiicTBrueM (pepMeHTOB, 000PYAOBaHUE I JEMOHCTPALMH OMBITOB 10 U3MEPEHMIO JKU3HEHHON EMKOCTH
JETKUX, MEXaHNU3Ma JbIXaTEJIbHbIX ABM)KEHUI, MOJIENIA FOJIOBHOI'O MO3Ta Pa3jIMYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlabopaTopnasi padora «l/3y4ueHne TkaHel KUBOTHBIX».

Jladoparopnas padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIoUasi BEreTaTUBHOE) U NoJioBoe. Bupl 6ecronoro
Pa3sMHOKEHUs: IOYKOBAHUE, CIOPYJIIALMS, (hparMeHTaIus, KIOHHPOBaHHE.

[TonoBoe pazmHoxkeHue. [1onoBeie kneTku, Win rameTel. Meio3. Ctaguu Mmeiiosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cmMbIci Mel03a U IIOJ0BOT0 Ipouecca. Menos u ero
MECTO B KMU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzapoapimeBoe pa3BuTHe. I'amerorenes y >kuBoTHbIX. [1o0BbIe xene3pl. OOpa3oBaHue U
pa3BHUTHE MOJIOBBIX KiIeToK. Criepmarorenes u ooreHe3. CTpOeHUE MOJTOBBIX KIIETOK.

Omto10TBOpEHNE U YMOPHOHAIBHOE PAa3BUTHE )KUBOTHBIX. CIIOCOOBI OIJIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WNHauBUyabHOE Pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa O Pa3BUTUHU
opranu3MoB. Mopghozenes — o0na u3 enasuvix npobiem smopuonocuu. Konyenyus mopgpoeenos u mooenu
mopgozeneza. Cragum sSMOpHOTeHe3a KUBOTHBIX (Ha puMepe JIArymku). Jpoonenue. Tumnsl 1podneHus.
Jlemepmunuposanuoe u Hedepmunuposartoe opoonenue. bnacmyna, munvt 6aacmyn. OCOOEHHOCTH
IpoOJIeHNs MIIEKOIUTAIOUINX. 3apO/IbIIIEBbIC IUCTKH (racTpyisLus). 3aKkiiagKa OpraHoB U TKaHEeH U3
3apOJIbIIIEBbIX JUCTKOB. B3auMHOe BiIMsIHIE YacTel pa3BUBarOIIErocs 3apoablia (3MOpHoHaIbHas



MHAYKLNA). 3aKJIaKa IUIaHa CTPOEHMS )KUBOTHOTO KaK pe3y/bTaT UEPAPXUUECKUX B3aUMOIECHCTBUIN T€HOB.
Bnusinue Ha SMOpHUOHAIBHOE Pa3BUTHE PA3IMUHBIX (PaKTOPOB OKPYKAIOILIEH CPE/IbI.

Poct u pazBurtue xxuBotHbIX. [locTamOpronansheiii nepuo. [Ipsimoe u Henpsimoe pa3Butue. Passutue
¢ MeTaMop(o30M y OE€CIIO3BOHOYHBIX U [TO3BOHOYHBIX )KUBOTHBIX. bronornyeckoe 3HauyeHue nNpsiMoro u
HEIPSIMOI'O Pa3BUTHs, UX PACIPOCTPAHEHUE B IPUPOAE. TUIIBI pocTa KUBOTHBIX. DaKTOPHI PETYIISALIUMU POCTa
KUBOTHBIX U 4yenoBeka. CTaauu mocTaMOPUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U uenoBeka. [lepuo bl
OHTOTreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3zmuoxenue u pazButue pactrenuid. ['ameTodut u cnopodut. Meito3 B AKU3ZHEHHOM ITUKJIC PACTCHUH.
O6pa3zoBanue crop B npoiecce meio3a. ['amerorenes y pacrennii. Omiog0TBOpEHUE U pa3BUTHE
pacTUTEIbHBIX OPraHU3MOB. J[BOHHOE OIIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpazoBaHUE U pa3BUTHE
CEMEHU.

MexaHu3MBbl PETYJISILIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaL U

[Toprpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuub! 1 cxembl: «BereratnBHOE pa3MHOKEHHUE, « THITBI 0ECTIONOTr0 pa3MHOKEHHS,
«Pa3MHOXKeEHHE XJIaMUIOMOHAbD», «Pa3MHOKEHHUE 3BIIIEHb», «Pa3MHOKEeHHE TUAPbD», «Meno3y,
«Xpomocombly», «I"amerorenes», «CTpoeHune SHUEKIETKU U criepMaTo3oua», «OCHOBHBIE CTaluN
oHTOreHe3a», «IIpsamoe u HenpsiMoe pa3BuTue», «PazButre Maiickoro xyka», «Pa3Burue capanumn,
«Pa3BuTue nArymkn», «/IBoiiHoe OIJI0JOTBOPEHHE Y LIBETKOBBIX pacTeHMi», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYAOJIbHBIX PACTEHUI», «OKU3HEHHBIN LUK MOPCKOU KanycTbl», « ) KU3HEHHBIA LUK
MXa», «JKM3HEHHBIN LUK HAaTOPOTHUKAY, < KU3HEHHBINA LIMKII COCHBIY.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIPETapaThl SSHIEKIETOK U CIEPMaTO30U I0B, MOJEIb
«IuKkn pa3BUTHSA JATYILKI.

JlabopaTopnasi padora «l3y4ueHne cTpoeHHs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIPENapaTax».

IIpakTuyeckas padora «BrisiBIeHNE TPU3HAKOB CXO/ICTBA 3apO/IbIIIEH TO3BOHOYHBIX JKHUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

HcTopus CTaHOBJIEHUS U Pa3BUTHUS F'€HETHKH Kak Hayku. Pabotsl I'. Menaens, I'. ne ®@pusa, T.
Moprana. Poib oTeuecTBeHHBIX YUEHBIX B pa3BuThu renetuku. Padotsl H. K. Konsiosa, H. 1. BaBunoga,
A. H. benosepckoro, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIETIbHBIE T'€HBI,
albTEpHATUBHBIC IPU3HAKY, IOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTAs
JIMHUS, THOPUABI, TeHOTHIL, (heHOTUIl. OCHOBHBIE METO/bl TEHETUKU: THOPUA0IOTMUECKUM, TUTOIOTHUECKHH,
MOJIEKYJIIPHO-T€HETUYECKU .

JleMoOHCTpaL U

[Moptpetsr: I'. Menpens, I'. ne ®@pus, T. Moprasn, H. K. Konsuos, H. U1. BaBunos, A. H. beno3epckuid,
I'. . Kapneuenko, 10. A. ®uwmmmuenko, H. B. Tumodees-PecoBckuii.

Tabnuubl 1 cxembl: «MeTobl TeHETUKI», «CXEeMbI CKPEILIUBAHH.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TCHETUUECKUX UCCIEIOBAHUN .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuuBanue. [lepBoiif 3axkoH MeHzens — 3aK0H eIMHO00pa3usi THOPUOB NEPBOTO
nokosienus. [IpaBmino qomuHupoBanus. Bropoit 3akoH MeHiens — 3aKOH pacIleIICHUs IPU3HAKOB.
[{uTonmornyeckue OCHOBHI MOHOTHOPHUAHOTO CKpelMBaHus. [ MmoTe3a 4ucTOoThH raMer.

AHanusupyroliee ckpeuiuBanue. [I[pomexxyTodnslii XapakTep HaciaenoBaHus. Pacienienne
IIPU3HAKOB IIPU HETIOJIHOM IOMUHHUPOBAHUMU.

JurubpunHoe ckpenuBanue. Tperuii 3akoH MeHiemns — 3aKOH He3aBUCHMOTO HaClIeJIOBAHUS
npu3HaKkoB. Llutonornueckrne 0CHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CueruieHHoe HacienoBanue npuszHakoB. Paboter T. Moprana. CuerieHHOe HacielI0BaHUEe TeHOB,
HapylLIEeHUE CUEIICHUSI MEXIy FTeHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.



['enetuka nona. XpoMOCOMHBIN MEXaHU3M OMpPEAEIEHHUs 1Moa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
["'omorameTHbIN U TeTeporaMeTHbli noi. ['eHeTnyeckas cTpykTypa mojoBbiX XxpoMocoM. HacnenoBanue
MPU3HAKOB, CLICTVICHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [neiioTponus — MHOKECTBEHHOE JICMCTBHE reHa. MHOKECTBEHHBII
aienusM. BzaumonelictBue HeayienbHbIX reHoB. KomiuieMenTapHocTh. Dnucrtas. [lonumepus.

['eHeTHYeCKUI1 KOHTPOIIb PA3BUTHS PACTCHHM, dKUBOTHBIX U YEJIOBEKA, a TAKXKe (PU3NOIOTHYECKUX
MPOIIECCOB, MTOBEICHUS U KOTHUTUBHBIX (DYHKIMH. [ eHeTHUECKHEe MEXaHU3Mbl CHMOUOTeHE3a, MEXaHU3MBI
B3aMMOJICHCTBHS «XO3SIMH — APa3UT» U «XO3SIMH — MUKPOOHOM». ['eHeThuueckre aclieKThl KOHTPOJIS U
W3MEHEHUS HACIICJICTBEHHON HH(POPMAITUU B TIOKOJICHHUSX KJIETOK U OPTaHU3MOB.

JemMoHCTpauMu

IToptpersr: I'. Mennens, T. Mopras.

Ta6muipl u cxemsl: «IlepBbIit 1 BTOpoit 3akoHbl MeHaens», «Tpetuit 3akon MeHemns»,
«Ananuzupymoliee ckpeimuBanuey, «Henonnoe nqomuHupoBanuey, «CrernjaeHHOe HacleJ0BaHNUE TPU3HAKOB
y npo3oduns», «I'eneruka nonay, «Kapuotun uyenosekay, «Kapuotun npozoduinsn, «KapruoTum OTHIIBD,
«MHOKECTBEHHBIN alIeIN3M», «B3aumMoaeicTBHIE TCHOBY.

O6opynoBanue: MOAENb AJis JEMOHCTPALIMU 3aKOHOB €IMHO00pa3usi THOPHUIOB EPBOT0 MOKOJIEHHS U
pacuieIUIeHUs TPU3HAKOB, MOJIEIb JIJIsl AEMOHCTPALIUM 3aKOHA HE3aBUCUMOTO HACJIEIOBAHUS PU3HAKOB,
MOJIeJb JIJIsl IEMOHCTPAIMU CIETNIEHHOTO HACJIeI0BaHUS PU3HAKOB, CBETOBOM MUKPOCKOTI,
MHUKponpenapart: «Jpozopumay.

IIpakTuyeckas padora «/3yueHnue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUSA Y IPO30(DUIIBI».

IIpakTuyeckas padora «/3ydeHnue pe3yabTaToB JUTHOPUIHOTO CKPEITUBAHUS Y APO30(IIIBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

B3aumoelicTBue reHoTHITA U Cpebl TPH POpMHUpPOBAaHUU (eHOTHTIA. FI3MEHYHBOCTH TIPU3HAKOB.
KauecTBeHHbBIE U KOJTUYECTBEHHBIE MPU3HAKU. BUIbl N3MEHUUBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHAS.

MoaudukarmonHas ”3BMEHYUBOCTh. Poib cpespl B popMUpoBaHUN MOAUGDUKAITTOHHON
u3MeHunBocTU. HopMma peakuuu npusHaka. BapuannoHHsli psija v BapuannonHas kpusas (B. Moranncen).
CgoiicTBa MOIU(PUKAIIMOHHON N3MEHUHUBOCTH.

I'enHoTunuueckass ”3MEHUYUBOCTh. CBOICTBA TEHOTUITMYECKOW M3MEHYMBOCTH. BUABI FTeHOTUIMYECKOM
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[HOHHASI.

KomOuHaTuBHast ©3MEHUMBOCTh. Mei03 U MOJIOBO# Mpoiiecc — OCHOBAa KOMOWHATUBHOM
W3MEHYUBOCTH. POJTh KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUH T'€HETUYECKOTO pa3Ho00pasus B mpeaenax
OJIHOTO BHJIA.

MyTarnmonHas U3SMEHYMBOCTh. Bupl MyTaluii: TeHHbIE, XpOMOCOMHBIC, TeHOMHBIE. CIIOHTAaHHBIE U
WHYLIMPOBAaHHbBIE MyTallMU. SIepHbIe U UTOIIa3MaTHYecKue MyTaiuu. CoMaTuyecKue U MojaoBbIe
MyTaruu. [[pyarHbl BOBHUKHOBEHUSI MyTariii. MyTareHsl U UX BIUSHUE HA OpraHU3MBbl. 3aKOHOMEPHOCTH
MYTaIllMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKHX PsIIOB B HacleACTBeHHOW n3mMenunBoctu (H.1.
BagsuioB). BaesiiepHast ”3MEHUMBOCTD U HACJIEACTBEHHOCTb.

Onuzenemuxa u SNU2EHOMUKA, POIb INUSEHEMUUECKUX (haKMOPO8 8 HACIe008aHUU U USMEHUUBOCU
GerHomunuyeckux npusHAaKos y Op2anu3mMos.

JleMoHCTpanuu

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

Tabmuiel 1 cxeMbl: «Buisl ©3MEHUNBOCTHY, «MoaudukanonHas n3MeHYMBOCTEY, «KoMOMHATHBHAS
U3MEHYHBOCTHY, «Meio3y, «OmnogoTBopeHne», «I eneTnyeckue 3a00IeBaHUs YeIoBeKay, «Bumpl
MYyTaLHN».

OO6opynoBaHue: )KUBbIC  TepOapHbIE YK3EMIUISIPbl KOMHATHBIX pacTeHUH, pucyHkH ((hoTorpadumn)
JKUBOTHBIX C Pa3IUYHBIMUA BUIAMH U3MEHYUBOCTH.

JladopaTopnasi padora «/ccneqoBanue 3aKOHOMEPHOCTEH MOTM(PUKAITMOHHON H3MEHUYHNBOCTH.
[TocTpoeHue BaprallMOHHOTO pPsifia U BApDUALIMOHHON KPUBOM».

IIpakTuyeckasi pa6ora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa



Kapuotun yenoBeka. MexxayHapoHasi mporpaMmma UCCieIOBaHUs TeHOMa YesioBeKka. MeTobl
M3YYEHHUS FeHETUKH YeJIOBEKa: reHealoTnYeCcKui, OJM3HEI[OBBIN, IUTOI€HETUYECKH, MTOMYIISIIHOHHO-
CTaTUCTUYECKUH, MOJIEKYIIpHO-TeHeTHYeCKUH. COBPEMEHHOE ONPEEIIEHNE T€HOTHUIIA: [I0JTHOT€HOMHOE
CEKBEHUPOBAHUE, TEHOTUIIMPOBaHUE, B TOM uuncie ¢ nomoulsto [11{P-ananu3a. Hacnencrsenusie
3a00JieBaHUs YellOBEKa. | eHHbIC U XpOMOCOMHBIE 00JIE3HU UenoBeka. bone3Hu ¢ HacieICTBEHHOM
IIPEAPACIIONOKEHHOCTHI0. 3HAUEHHE MEIUIIMHCKON T€HETUKHU B ITPEJAOTBPALICHUH U JICUEHUH F€HETHYECKUX
3a0oJeBaHMi YeIoBeKa. MequKo-TeHeTHIeCKOoe KOHCYnbTupoBaHue. CTBooBbIE KiIeTKU. [loHsTHE
«TEHETHYECKOT0 Tpy3a». DTUYECKUE acTIeKThl UCCIIEJIOBAHUI B 00JIACTH pPEAAKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnyeckue pakTOpbl MOBBIIICHHOW YyBCTBUTEILHOCTH YeNIOBEKa K (PU3MUECKOMY U XUMUUYECKOMY
3arpsA3HEHUIO OKPYIKAIOLIEeH cpepl. ['eHeTndeckas MpeapacionoKEHHOCTh YEJIOBEKa K IIaTOJIOTUSIM.

JdemMoHCTpauMu

Tabmure! 1 cxeMbl: «Kapuotur 4emoBekay, «MeToapl U3y4eHUsI TCHETUKH YSIIOBEKay,
«["eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHaJIU3 POAOCIOBHOM.

Tema 15. Cesiekunst OpraHu3MoB

JlomecTukanus u cesekuus. 3apokJIeHue ceaeKuuu u fomectukanuu. Yuenue H. V. Basuiiosa o
[{eHTpax mpoUCXOXKIEHUS 1 MHOroo0Opa3us KyJIbTYpHBIX pacTeHUul. Poib cenekuuu B CO3JaHUH COPTOB
pacTenuii ¥ nopo KUBOTHBIX. CopT, IOpOJIa, IITaMM. 3aKOH FOMOJIOTUYECKUX PSI0B B HACJIEICTBEHHOM
u3menunBoctu H. . BaBuiioBa, ero 3HaueHue AJsl CENEKIMOHHOM paboThI.

MeTtobl cenekmoHHOM paboThl. IcKkyccTBEHHBINH OTOOP: MAacCOBBIN M MH/IMBUYaJIbHBIA. JTallbl
KOMOHMHAIIMOHHOM cenekiuu. VcnbiTanne npou3BoAuTeNeil mo mnoToMcTBy. OTOOp MO T€HOTHUITY C IIOMOIIIBIO
OIICHKH (PEHOTHUIIa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMolbio anainuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ1 CEIEKIIMOHHOM paboThl. PagralinoHHbIH U XUMAYECKUI
MyTareHe3 Kak MICTOYHUK MYTallui Y KyJIbTYPHBIX (hOpM opranu3MoB. Mcrons30BaHie TeHOMHOTO
penakTUpOBaHUS U MeTO10B pekoMOuHaHTHBIX JJHK 11 monydenus ncxogHoro Matepuana Jijisl CeNeKIIHu.

[Tonyuenue nonumion10B. BHyTpuBnaoBast rubpuau3zanus. bau3skopoacTBEHHOE CKpeluBaHue, UIU
uHOpuAMHT. HepoacTBeHHOE CKpelIBaHue, N ayTOPUAMHT. [ eTeposuc u ero npuduHbl. VMcnonbp3oBanue
rerepo3uca B cenekuuu. Otnanénnas rudpuausanus. [Ipeononenue d6ecrious MEXBUIOBBIX THOPHIOB.
JlocTrKeHMs CENEKINN PACTEHUN U JKUBOTHBIX. «3€1€HaAs PeGoNIOYULY.

CoxpaHeHHe U U3yUYCHHUE TEHETUIECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH M X TUKUX POIUYEH IS
CO3/IaHUS HOBBIX COPTOB U THOPHJIOB CENbCKOXO3SIICTBEHHBIX KYIBTYD. M3yueHue, coxpanenue u
ynpasienue 2eHemudecKUMU pecypcamu ceilbCKOX03AUCNEEHHBIX U NPOMbBICTIO8bIX HCUBOMHBIX 6 YelAX
VAYYULEeHUs. CYUWeCm8YIouuUX U CO30aHUs HOBbIX NOPOO, JIUHULL U KPOCCO8, 8 MOM YUC/Ie C NPUMEHEeHUeM
COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008AHUL, NEePedo8blX UOell U NEPCREeKMUBHBIX MEXHOLOSUII.

JleMoHCTpanuu

IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Acraypos,
H. bopnoyr, . K. benses.

Tabmuip! u cxembl: «L[eHTpBI MPOUCXOXKACHUS U MHOTOOOpa3Hsl KyJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSAJOB B HACIIEICTBEHHOW U3MEHYMBOCTHY, «MeTobl cenekuny, «OTaanéHnas
rudpuan3ammsy», «Myrarenes».

Jlaboparopnasi padora «/3yueHre cOpTOB KyJIbTYPHBIX PACTEHUM U OPOJ] JOMAITHUX KUBOTHBIX».

JlabopaTopnasi padora «/3yueHrne METOZI0B CEJIEKITUN PACTCHHIN.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi KOCHOBHBIE METO/IbI M TOCTHIKEHUS CEJIEKLIMU PACTEHUH U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO ()epMY, COPTOUCIIBITATEIHHBIN YIaCTOK, B TEIUIMYHOE XO3SHCTBO, B
1a00paTOPUIO arPOYHUBEPCHUTETA WM HAYYHOTO IIEHTPA).

Tema 16. BuoTexHOJIOTUsSI H CHHTeTHYeCKasi 0Mo10rust

OOBEKTHI, UCTIONb3yEMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucThka. TpaaunuoHHas OMOTEXHOIOTHS: XJIeOONeueHUE, MOTYICHUE KUCTIOMOTOYHBIX



IPOAYKTOB, BUHOZAENHe. Mukpoouonornueckuit cuate3. O0BbEKThl MUKPOOHMOJIOTHUECKUX TEXHOIOTHMA.
[Tpou3BoacTBO G€Ka, AMUHOKHCIOT M BUTAMHHOB.

CoztaHue TEXHOJOTUH U MHCTPYMEHTOB LI€JIEHANPABICHHOI'O U3MEHEHUS U KOHCTPYHPOBAHMUS
TE€HOMOB C LIEJIBIO ITOJIyYE€HHUSI OPraHU3MOB M UX KOMIIOHEHTOB, COIEPKALUX HE BCTPEYAIOLIMECs B IPUPOLC
OMOCHUHTETUYECKUE ITYTH.

Knerounas unxkeHepusi. MeTobl KyabTypbl KJIETOK U TKaHEH pacTeHUH U )KUBOTHBIX. KprnobaHku.
Comarndeckas THOpUIU3AIMS U COMAaTHUECKUI sMOprorenes. Mcnonp30BaHne raluionioB B CEIEKINN
pacteHuid. [lonyuenue MOHOKIOHATbHBIX anmumen. Hcnonv306anue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PEKOHCTPYKIIHS SULIEKICTOK M KIIOHUPOBAaHHUE
KHUBOTHBIX. METO/ TPaHCIUIAHTALUY SIIEP KIETOK. Texnonocuu 0300posnenus, Kyabmueupo8aHus u
MUKPOKIOHANbHO20 PAZMHONICEHUS CENIbCKOXO3AUCMEEHHBIX KYIbMYP.

XpOMOCOMHas1 U TeHHasl MHKEHepus. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYMPOBaHUE
pexomOunantHbeiX JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTukeHus: U NepcreKTUBbI XPOMOCOMHOM
Y T€HHON MHXXEHEPHH. DKOJIOTHYECKHUE U THUECKUE MPOOIIEMbl TeHHOW MH)KEHEPUH.

Menuuunckue 6unorexnonorun. [locrrenomuas mudposas meauuua. [1LP-nuarnocruka.
MeTaboa0MHBIN aHAIN3, TCHOLEHTPUYECKUI aHaINU3 IPOTEOMa YeJIOBEKa JUIsl OLIEHKH COCTOSIHUSA €ro
3710poBbs. Mcnonb30BaHue CTBOJIOBBIX KJIETOK. TaprerHas tepamnus paka. 3D-0uounnxenepus ais
pa3paboTKu (pyHAAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTUH, CO3aHUs KOMIIJIEKCHBIX TKaHEeH
COYETaHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPUHTHHTA U cKadOIAMHTA IS PELICHUS 3a1a4
NEPCOHAIN3UPOBAHHON MEIUIIVHBI.

CoztaHue BEKTOPHBIX BaKIIMH C 11€JIbI0 00ecrieueHns] KOMOMHUPOBAHHOM 3alllUThl OT BO30yAUTENEH
OPBU, ycranoBiieHHE MOJIEKYJIIPHBIX MeXaHU3MOB (pyHkIMoHupoBanus PHK-conepxanux Bupycos,
BBI3BIBAIOIIMX 0CO0O0 OMAacHbIe 3a00JIEBAHNS YEJIOBEKA U )KMBOTHBIX.

JAeMoHcTpanuu

Tabmune! u cxemsl: «Vcnosb30BaHNEe MUKPOOPTaHU3MOB B IPOMBIIIIIEHHOM MPOU3BOCTBEY,
«Knerounas nnxeHepusn», «I eHHas HHXKEHEPUSI.

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOITOYHOKHUCIIBIX TPOAYKTOBY.

Ikekypeust «bHOTEXHOIOTUS — BayKHEHIIas TPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHI

OpomonnonHas teopust Y. Jlapsuna. [Ipeanocsiku BO3HUKHOBEHUS JapBUHU3MA. JKHU3HE U Hay4dHas
nesrenbHOCTh Y. JlapBHHA.

JIBuoKky1ue cuisl 3BoIOIMK BUIOB 110 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh Pa3MHOKEHUS
OpPraHU3MOB, HACIIeICTBEHHAs! U3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIH
otbop).

Odopmnenne cunrerndeckoi Teopun 3Boironuu (CTD). HelitpansHas Te€OpHst SBOTIOIHH.
CoBpeMeHHast 3BOMTIOIIMOHHAs OMOJI0rHs. 3HaYeHHE SBOJTIOLMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpA.

JleMoOHCTpaL U

IToprpetsr: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Krosbe, Y. [lapsun, C. C.
Yersepukos, U. U. llImaneraysen, J[x. Xongein, /. K. benses.

Tabmuie! u cxeMbl: «CucreMa sxuBoi ipupoas! (1o K. JIuauero)y, «JlecTHHIIA )KUBBIX CyIIECTB (110
Jlamapky)», «Mexanu3m HopMUPOBAHUS TIPUCTIOCOOJICHUI Y paCTeHHH M )KUBOTHBIX (110 Jlamapky)»,
«Kapta-cxema mapmpyra mytemectsus Y. Jlapsunay, «Haxoaku Y. dapBuna», «®opmMbl 60ps0ObI 3a
cymectBoBaHue», «I[lopoasl romybeii», «MHorooopasue KyiabTypHBIX popM KarmycTh», «Ilopoab
JIOMAIIIHUX KUBOTHBIX», «CxeMa o0pazoBaHus HOBBIX BUIOB (110 Y. [lapBuny)», «Cxema COOTHOLICHHUS
JBUKYIIUX CUJ DBOIIOLUNY, «OCHOBHBIE IIOJIOKECHHS CHHTETUYECKON TEOPUH IBOJIIOLIUN.



Tema 2. MukposBoonus U eé pe3yabTaThl

[Tomynsius Kak syeMeHTapHas equHuIa SBOMIOIHH. COBpEMEHHbIE METObI OLIEHKH I€HETHYECKOTO
pa3HooOpa3us U CTPYKTYpPHI MONYIAuuid. Mi3MeHenue reHo(oH 1a MOMyYIALUN KaK YJIEMEHTapHOE
ABOJIIOLIMOHHOE SIBJICHUE. 3aKOH reHernyeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DnemMeHTapHbIe (DaKTOPHI (IBIXKYIIME CHIIBI) HBOMONMHA. MyTarmonHbii nporecc. KomOnHaTuBHas
U3MEHYUBOCTD. Jlpeli reHoB — cinyyaiiHble HeHanpaBiIeHHbIE U3MEHEHUS YacTOT ajuiesieil B MOy susX.
Dddext ocHoBatens. Igpgexm dymuLrounozo copaviura. CHudiCEHUE 2EHEMUYECKO20 PAZHO00paA3Us.:
npuuursl u creocmeust. Ilpossnenue sgpgpexma opetigha eeHoé 8 OONbUWUX U MATLIX NONYAAYUSAX. MUTpaLUU.
W3onsmus nonmynsuuid: reorpadudeckas (MpocTpaHCTBEHHAs ), OHMOJI0rHIecKast (PernpoyKTUBHAS).

EctectBeHHblIi1 0TOOp — Hanpapistonuil ¢pakTop 3Boounu. opMbl ecTeCTBEHHOTO 0TOOpa:
JBIDKYIIUH, CTAaOWIM3UPYIOLINH, pa3peiBatonuil (qu3pyntuBHeIi). [lomoBoit oT60p. Bo3HHKHOBEHHE 1
SBOJIIOIHS COLUAIBHOTO TIOBE/ICHUS )KUBOTHBIX.

[Tprcrioco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPO3BOJIIOLMU. Bo3HUKHOBEHNE
MPUCTIOCOOIeHU Y Opranu3MoB. Apomopho3bl u nanoagantanuu. [Ipumeps! npucnocoOaeHui y
OpraHu3MoB: MOpdoIoTHIecKue, (pu3noIorniecKkue, ONOXUMUIECKIE, MoBeeHuecKrne. OTHOCUTEIILHOCTD
MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bupn, ero xpurepun u ctpykrypa. BumoodpazoBanue kak pe3ylibTaT MUKpOIBOIOLUH. V3omsmus —
KIroueBoi pakTop BupooOpazoBanus. [lytu u cnocoObl BUA00Opa30BaHUs: AJJIONATPHIECKOE
(reorpaduyeckoe), CHMIATPUIECKOE (IKOJIOTHIECKOE), «\MTHOBEHHOEY (ITOJIMTUIONIN3AIUS, THOPHTU3ALIIHS).
JIUTeabHOCTh IBOTIOLMOHHBIX MPOLIECCOB.

Mexanu3mbl hopMHUpoBaHHs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Posib 3BONMIOIIMOHHOM OHOJOTHY B pa3pabOTKe HayYHBIX METOJOB COXpaHEHUs OMOpa3HOOOpa3usl.
MUKpOAIBOIIONHS X KOIBOJIIOLIUS TTAPA3UTOB U UX X0351eB. MexaHu3Mbl ()OPMHUPOBAHUS YCTOUIHMBOCTH K
aHTUOMOTHKAM U CIOCOOBI OOPHOBI € HEH.

JleMoOHCTpaL U

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

Tabmune! u cxeMbl: «MyTalnoHHast U3MEHUYHUBOCTBY, «[lonmynsuuonHas cTpykTypa Buga», «Cxema
nposiBNieHUs 3akoHa Xapan—BaitnOepray, «/[BuxKyiiye CHIIbI SBOTIOIUNY, « DKOIOTUYECKAs U30JIAIIHS
NONYJISIUNA ceBaHCKOM (openny, «I eorpaduyeckast U30JISIHS JIUCTBEHHUIBI CHOUPCKON U JTMCTBEHHUIIBI
Jnaypckoity, «IlomynsiuoHHbIe BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa neicTBUs
€CTECTBEHHOT'0 0TOOpay, «@opMbl OOPHOBI 3a CylleCTBOBaHUEY, «VHIYyCTpHaIbHBIN MeTaHu3My, <« KuBbIE
uckomnaembie», «[ [oKpoBUTENBCTBEHHASI OKpACKa )KUBOTHBIX», «lIpenynpexaaromniast Okpacka >KMBOTHBIX»,
«®Pu3noaoruueckue agantauuny», « IpucrnocoOiIeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCThY, «Kpurepuun
BUJa», «Bunbl-nBoiHuKN», «CTpyKTYypa BUIa B pupoe», «Crnocodbl BUA00Opa30BaHUNY,
«["eorpaduueckoe Bup000pazoBaHuE TPEX BUIOB JIAHIBILICH», « DKOIOTHYECKOE BUI000pa30BaHNE BUIOB
cunuiy, «[lonmumnonnsl pacrenunii», «KamycTHo-penedHbIii THOPHITY.

O6opynoBanue: repOapuy pacTeHUN, KOJJIEKIIMU HACEKOMBIX, Uydelia IITHIl U 3Bepeil ¢ MpuMepaMu
pa3IMYHBIX TPUCIIOCOOJICHUH, Yydenia MITUIl U 3Bepeil pa3HbIX BUJIOB, TepOapuy paCTeHU OJIM3KUX BHUIIOB,
00pa30BaBIIMXCS PA3IMYHBIMUA CIIOCOOAMH.

JlaGopaTopHas paGora «BrIsgBIeHIEe H3MEHUYUBOCTH y 0COO€H OJJHOTO BHIa».

JladopaTropnas padora «IIpucrmocoOnaeHus OpraHu3MOB U X OTHOCHUTEIIbHAS IIeJIeCO00Pa3ZHOCThY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus 1 eé pe3yJibTaThl

MeTto1bl H3ydeHMsI MaKpodBOJIOLNH. [lanieoHTONOrMYEeCKHE METO bl U3YUEHUS 3BOIIOLIH.
[Tepexonubie GopMbl U PUIIOreHETUYECKUE PSAIbI OPTAHU3MOB.

Buoreorpaduyeckue meToas! n3ydenus Bosronun. CpaBHeHue Gpuopsl U payHbl MATEPUKOB U
ocTpoBOB. bruoreorpaduueckne oomactu 3eMian. BUIbI-oHIEMUKU U PETTUKTHI.

OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHUECKUE METOIbI U3YUEHHS SBOJIIOLIUH.
['eHeTHYecKre MEXaHU3MBbI 3BOJIIOIMU OHTOTE€HE3a U MOSABIICHUS YBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOrMuHbIE
Y aHAJIOTUYHBIE OpraHbl. PyMMeHTapHble OpraHbl U aTaBU3Mbl. MONEKYISIpPHO-TEHETHUECKUE,



OMOXMMHUYECKHE M MAaTEMAaTUYECKUE METO/IbI U3YUEHUs IBOIIONUHU. | 'oMosiornunbie reHbl. CoBpeMeHHbIe
METO/1bI IOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTaIlM1 U 3BOJIIOLIMSI TEHOMOB.

OO0mme 3akOHOMEPHOCTH (TTpaBuiIa) 3BoJouH. [lpunyun cmenvt ynxyuti. HeodpatumocThb
IBOJIIOLIMU. AanTUBHAA paauanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOLIUH.

JdemMoHCcTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl 1 cxembl: «PUIOreHETUYECKUH PsiZL JIOIAAN», «APXEONTEPUKCY, «3BEPO3YyObIE SIIEPh,
«Crerouedains», «PuUHHODUTH, «CeMeHHbIE MaopOTHUKNY, «buoreorpaduueckue 30051 3eMuny, «peiid
KOHTUHEHTOBY, «PenukTbl», «HavanbHble cTaann sMOPHOHATIBHOIO Pa3BUTHUS ITO3BOHOUYHBIX KUBOTHBIX,
«["oMonIOorUHBIC ¥ AaHATOTUYHBIE OPTaHb, «PyIUMEHTHI, «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
YeJI0BEeKa U IMMIIaH3e», «l JTaBHble HalpaBIeHUs BOIOLUN», «OO0IMe 3aKOHOMEPHOCTH HBOIIOLIMN.

OO6opynoBaHue: KOJUICKIIUHU, TepOapuu, MYJSDKH HCKOTTAEMBIX OCTaTKOB OPTraHW3MOB, MYJISKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxosxknaeHue u pa3BuTHe )KU3HU HA 3emJie

HayuHble runoTe3sl NpOMCXOXkKAECHUS )KU3HU Ha 3emie. AOuoreHes u naHcrnepmus. JloHaydHsle
IPEJICTaBICHUS O 3aPOXKACHUHN KU3HU (KpeaunoHu3M). ['UnoTe3a nocTOSHHOTO caM03apOXkKACHUS KU3HU U
e€ onposep:keHue onbitaMu O. Penu, JI. Cnannannanuy, JI. [lacrepa. [Ipoucxoxaenue xu3Hu u
acTpoOuoJiorus.

OcHOBHBIE 3Tallbl HEOPraHU4ecKoi Bostonuy. [TnanerapHas (reosiorudeckas) 3BOJIIOLHS.
XuMuyeckas 3BoJtoL M. AOMOTeHHbIN CUHTE3 OpraHM4eCKUX BellecTB U3 Heopranuueckux. OnsiT C.
Munepa u I'. FOpu. O6pa3oBanue nonnmepoB u3 MoHoMepoB. KoanepBaTHast runote3a A. 1. Onapuna,
rurnore3a nepBu4Horo OynboHa Jx. XonneiHa, reneruueckas runoresa I'. Ménnepa. Pu6osumst (T. Yek) u
runote3a «mupa PHK» V. I'mnbepra. opmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

HcTopus 3emian u Metonbl e€ n3ydenus. Mickonaemble oprannueckrue octatku. ['eoxpoHosnorus u eé
MmeTozbl. OTHOCUTENbHAs U a0COIOTHAsI FeOXpOHOIIOTHS. ['e0XpoHOIOrnYecKas mKasia: 0HbI, 3PHI,
NEePUObI, STTOXH.

HauvanpHele aTansl oprannueckoil 3sotonuu. [lossiaeHne n 3BOIOLNS NEPBBIX KIETOK. DBOIIOLUS
MeTabonu3ma. Bo3HUKHOBEHME MepBBIX 3K0ocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOTUIEHKH KaK aHaJor
nepBbIxX Ha 3emiie coobmiecTB. CTpoMaTonuThl. IIpokapruoThl U H3yKapHOTHI.

[TpoucxoxaeHne sykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCX0KIEHIE BUPYCOB.
[TponcxoxaeHne MHOTOKJIETOUYHBIX OpraHu3MOB. BO3HMKHOBEHNE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3TaIlbl HBOJIOLMH BBICIIUX pacTeHUH. OcHOBHBIE apoMop(03bl pacTeHUH. Brixos
pactenuii Ha cymy. [losiBeHHEe CIOPOBBIX PACTEHUI M 3aBO€BaHUE UMU CyIIU. CeMEHHbIE paCTEHUS.
[IpoucxoxkaeHne HBETKOBBIX PACTEHUH.

OcCHOBHBIE 3TaIlbl 3BOJIIOIUY )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(}O3bI JKUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MOsIBICHHE COBPEMEHHBIX TUIIOB. [IepBble XOp10oBbIE )KUBOTHBIE. JKU3HB B
BOJIe. DBOJIOIMS TO3BOHOUHBIX. [Ipoucxoxaenue ampubuii u pentunmii. [Ipoucxoxaenue
mitekonuTaonmx 1 ntutl. [Ipunmun kimodyeBoro apomopdosza. OcBoeHre 0eCrio3BOHOYHBIMU U
MO3BOHOYHBIMHU KMUBOTHBIMH CYIIIH.

Pa3BuTHe )xn3HM Ha 3eMIIe 110 3paM U MepuoiaM: apXxeH, IPOTEPO30il, Maneo30M, Me30301, KaHHO30M.
OO61mas xapakTepuCTHKa KIMMaTa U Te0JIOTHYeCKuX npoiieccoB. [losiBIeHNE U pacliBeT XapaKTepHBIX
OpraHu3MoOB. YTieo0pa3oBaHMe: €ro YCIOBH U BIMSHUE HA Ta30BbIi cocTaB aTMOC(EpHI.

MaccoBble BBIMApaHHS — HKOJIOTHYECKHE KPU3UCHI TPONUIOro. IIpuyuHbI ¥ ClIeACTBHS MaCCOBBIX
BbIMUpaHUui. COBPEMEHHBIN YKOJIOTHUECKUI KpU3HUC, ero ocooeHHocTH. [Ipodaema coxpaneHus
O6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opranuueckoro mupa. IIpuHimne! knaccudukanuu opranu3smMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu



[Hoptpetsr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, U. . Meunukos, A. Y. Onapun, Jx. Xonaeitn, I
Ménnep, C. Munnep, I'. FOpu.

Tabmuie! u cxeMbl: «Cxema omnbita @. Penny, «Cxema omnbita JI. [lacTepa mo usydeHuro
caM03apoKJIeHUs KU3HW», «Cxema onbita C. Muinepa, I'. FOpu», «3Tarnbl HEOpraHu4ecKoil 3BOIIOLIUN,
«["eoxpononornueckas mkanay, «HauanbHble 3Tanbl OpraHuyeckoi 3BOTIOIHNY, «Cxema 00pa3oBaHus
JyKapuoT MmyTéM cuMOuorenesay», «Crucrema KuUBOH MpUpoably, «CTpoeHne BUpycay», «ApoMopdo3bl
pactenunit», «PuHnOPuUTH», «OMHOKIECTOYHBIC BOJIOPOCITHY, «MHOTOKIETOYHBIE BOJOPOCINY, «MX1»,
«ITannopoTHUKMY, «['0JIOCEMEHHBIE pacTeHUs», «OpraHbl IIBETKOBBIX PACTEHUI», «CXema pa3BUTHS
KUBOTHOTO MUPa», «ApoMopdo3bl )KUBOTHBIXY», «IIpocreiimuey, «Kummeunomnonoctasiey, «Ilnockue
yepBu», «YiaeHucronoruey, «Poiob», «3eMHOBOIHBIEY, «IIpecMbikatomuecsy, « ITHIB»,
«Mutekonuraroniue», «Pa3BuTue KU3HU B apXEICKOH 3pe», «Pa3BuTHE KU3HU B IIPOTEPO3OUCKOM 3pey,
«Pa3BuTHE )KM3HU B MAJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE KU3HU B
KaliHO301cKOM 3pe», «CoBpeMeHHas CHCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuy paCTeHU Pa3IMYHBIX OTIENIOB, KOJJIEKIIMU HACEKOMBIX, BJIaKHbIC
Ipenaparsl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMU UTJIOKOKUX, CKEJIEThI I03BOHOYHBIX KUBOTHBIX,
yyuesa NTUL U 3Bepei, KOJUIEKIIMU OKaMEHEJIOCTEH, MOJIE3HbIX HCKOMAEMbIX, MYJISKU OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryaabHas naboparopHas padora «Moaenuposanue onbiToB Muiiepa—tOpu 1o usyueHuto
a0MOreHHOI'0 CUHTE3a OPTaHUYECKUX COEIMHEHUHN B IEPBUYHOM aTMocdepe».

JlaboparopHasi padora «/3yueHre u onucaHue UCKOMAEMbIX OCTaTKOB IPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «3ydeHrne 0COOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX OTHCIIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpONoa0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHoBJIEHHE MTPE/ICTABICHUN O MPOUCXOKICHUH YesloBeKa. Penurnosnsie Bo33penus. CoBpeMeHHbIE
Hay4yHbIE TEOPHUH.

CxoncTBO UenoBeka ¢ KUBOTHBIMU. CHUCTEMATHYECKOE MTOJIOKEHNE YesloBeKa. CBHUIETENbCTBA
CXO/ICTBA YEJIOBEKA C KUBOTHBIMHU: CpaBHUTEIbHO-MOp(dosiornyeckue, sMoprosoruyeckue, pusnonoro-
Onoxummuueckue, nopeneHyeckue. OTanuns YeloBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAIBHOW CUCTEMBI.

JBuxyniue cuibl (pakTopbl) aHTpOIIOreHe3a: OuoJorundyeckue, conranbabie. COOTHONIEHNE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT'eHE3E.

OcHoBHbIE cTaIuu aHTponoreHesa. Panuue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYIBI) U PaHHHE
HOHTH/JIBI — OOLIHE MPEKU YeIOBEKOOOPa3HBIX 00€3bsH U JIt0Jei. ABCTPATIONUTEKU — IBYHOTHE MPEAKH
mojiel. YenoBek ymenslid, TepBble M3rOTOBIEHUS OpyAul TpyAa. UeloBek npsIMOXOAAIINI U TEPBBIN BBIXOT
mrozielt 3a npenensl Appuku. Yenosek reiienb0eprekuii — o0muil npe1ok HeaHepTaabCKOro YeI0BeKa U
YyeJIoBeKa pa3yMHOro. YenoBeK HeaHIepTaabCKU KaK BUJI JIFOJICH XOJIOIHOTO KiuMarta. YenoBek pa3yMHbIN
COBPEMEHHOT0 THUIIa, JEHUCOBCKHI YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpenenaMu AQpukH.
[Taneoreneruka u najreoreHOMHKA.

DBOITIOLIMS COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN 0TOOp B MONYISIIUAX yesoBeka. MyTariMOHHBIN
npouecc 1 nonuMmopdusm. [lonynsunoHHble BOIHBL, Apelid reHoB, Murpanus u «3gp¢GeKkT OCHOBaTENs» B
HOMYJISIMSIX COBPEMEHHOT'O UEJIOBEKaA.

Yenoseueckue packl. [lonstue o pace. bonbiue pacel: eBpornieoniHas (€Bpa3uiickasi), aBCTpaio-
HEerpou/iHas (3KBaTOpUaJIbHAsA), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHcKas). BpeMs u mytu pacceneHust
yesoBeKa o mianere. EAMHCTBO yenoBedyeckux pac. HayuHas HECOCTOSATENBHOCTh pacu3Ma.
[IpucnocobaeHHOCTh YeoBeKa K pa3HbIM YCIOBUAM OKpYKarollel cpensl. BiusHue reorpadudeckoit
cpenbl U aperida reHoB Ha MOP(OTOTHIO ¥ PU3HOIIOTHIO YETIOBEKA.

MexauCUUIUITMHAPHBIE METOABI B (PU3MUECKO (OMOTOTHYECKO) aHTPOIIOJIOTHH. DBOIIOLIMOHHAS
AQHTPOIIOJIOT U U MAJICOAHTPONOJIOTHS YETOBEYECKUX NOMYISIUi. broconuanbable necaea0BaHus TPUPOIbI
yenoBeka. MccnenoBanne KO3BOIIOIMHA OMOIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JemoHCTpauMu



IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmue! u cxeMbl: «MeToIbI aHTPOIOJIOTUNY, «I 0JIOBHOM MO3T YesoBekay, «denoBekooOpa3Hbie
00e3bsHb», «CKeJeT YeloBeKa U CKEJET MUMIaH3e», «PyIMMEeHThI U aTaBU3MbDY, «/|BUXKYyIIHE CUITbI
AHTPOIIOr€HE3a», «IBOJIFOIIMOHHOE IPEBO YETIOBEKA», «ABCTPATONUTEK, «HeoBeK yMenblil», «HenoBek
MPAMOXOIAIIMIY, «/leHncoBckuii yenoBek» «Heanaepransup», «KpoManboHUB, «IIpenku yenoBekay,
«OTaIbl 3BOJIIOLINH YET0BEKA», «Packl yenoBekay.

O06opynoBaHMe: MYJISDKA OKaMEHEJIOCTEH, TPEIMETOB MaTepHAJIbHOM KYJIbTYpBhI IIPEIKOB YEIIOBEKA,
penpoaykiuu (hotorpadun) KapTUH ¢ MUDOTOTHISCCKUMH U OUOJICHCKUMU CIO’KETaMH MPOUCXOXKICHUS
yenoBeka, pororpaduu HaxX0IOK HCKOMAeMbIX OCTATKOB YEJIOBEKa, CKEJIET YeIOBEKa, MOAEIh ueperna
YeJIOBEKa U Yepera NIMMITaH3€, MOJIEIb KUCTH YEeJIOBEKA M KUCTH IIMMIIAH3€, MOJENIH Topca MPEIKOB
YeJI0BEKA.

JladopaTropnasi padora «/3yuyeHrne oCOOCHHOCTEH CTPOCHHUSI CKEJIeTa YEJI0BEKa, CBA3aHHBIX C
MPSIMOXOXKICHUEM Y.

IIpakTuyeckas padora «/3yueHue 3K0JIOrHYeCKUX afanTaluil 4eI0BEKay.

Tema 6. Jko/10rus — HAyKa 0 B3AUMOOTHOIICHUSIX OPTraHN3MOB M HaJOPraHU3MEHHbIX CHCTEM €
OKpY KaKIIel cpeaou

3apoxaeHue u pa3BuTHe 3Kosoruu B Tpyaax A. 'ymGonsara, K. @. Pynee, H. A. Cesepiiosa, 3.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun skonoruu. CBs3b 3KOJIOTHH C IPYTUMU HAYKAMH.

Metonbl akoorun. [lonesbie HaOMIOAEHNS. DKCIEPUMEHTHI B 9KOJIOIMH: IPUPOAHbIE U
naboparopHbie. MoieanupoBaHUe B 9KOJIOTUU. MOHUTOPUHT OKPYKAIOIIEH CpeJlbl: TOKAIbHbIH,
PETHOHAIBHBIN U TII00ATBHBIM.

3HavYeHHE SKOJOTMUECKUX 3HAHUM I YelI0BeKa. DKOJIOTMUYECKOE MUPOBO33PEHHE KaK OCHOBA CBA3EH
YeJI0BEYECTBA ¢ IPpUpOo10il. POPMUPOBAHUE IKOJIOTMYECKOM KYIbTYPBI U IKOJIOTHYECKON IPaMOTHOCTHU
HaCEJICHUS.

JleMoOHCTpaL U

[Toptpetsr: A. 'ym6ompaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuipl u cxemsl: «Paziensl sxonoruny, «MeTo bl KoIoTun», «CXxemMa MOHUTOPUHTA OKpPYKaroIei
CpensD».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUA

Okosnorudeckue pakTopsl U 3aKOHOMEPHOCTH uX JeicTBus. Kinaccuduxarys 3Kkoaorn4eckux
(bakTOpoB: abUOTHYECKHE, OMOTHUYECKHE, aHTpOoIIOreHHble. O0IIue 3aKOHOMEPHOCTH IeHCTBUS
skonorudeckux ¢akropos. [IpaBuno munumyma (K. lnpenrens, FO. JInbux). TonepaHTHOCTD.
OBpHONOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue paktopbl. CBET Kak 3Kosiornyeckuit ¢pakrop. JleicTBre pa3HbIX Y4aCTKOB COJIHEYHOTO
CIIEKTpPa Ha OPraHU3Mbl. DKOJIOTMUECKHUE TPYIINbI PACTEHUHN U )KUBOTHBIX IO OTHOILIEHUIO K CBETY.
CurnanbHas poib cBeTa. POoTONEPUOAU3M.

Temmnepatypa kak skonoruueckuii pakrop. [leiicTBre TeMneparypbl Ha OpraHU3MEI.
[ToriknioTepMHBIE U TOMOHOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak sxonoruueckuit gpaxrop. [pucnocobnenus pacTeHuit K OAIEpPKaHUIO BOJAHOTO
6amanca. Kitaccudukanus pacteHuii o oTHOIIEHHUIO K Bojie. [Ipucnoco0aeHus s)KUBOTHBIX K H3MEHEHUIO
BOJIHOT'O PEKUMa.

Cpenpbl oOuTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/AYIIIHAs, TOUYBEHHAs, TTTyOMHHAs MOIOYBEHHA,
BHYTpHUOpraHu3MeHHas. PU3NKO-XUMHUECKHUE OCOOCHHOCTHU cpel oOuTaHus oprann3MoB. [Ipucrnocobnenus
OpPraHU3MOB K H3HH B Pa3HbIX CpelIax.

buonornueckue purmbl. BHennue u BHyTpeHHUE pUTMbl. CyTOUHBIE U TOAUYHBIC PUTMBIL.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUH JKU3HH.

XKuznennsie popmbl oprann3MoB. [lonstue o xxu3HeHHoH popme. KuzHeHHbIe HOPMBI pacTEeHHIHA:
JIepeBbsl, KYCTapHUKH, KyCTAPHUYKH, MHOTOJIETHHE TPaBbl, OJIHOJIETHUE TpaBbl. JKu3HeHHbIe POpPMBI
KUBOTHBIX: THIPOOHOHTHI, FT€OOMOHTHI, a3p0OHOHTEL. OCOOCHHOCTH CTPOEHUS U 00pa3a KHU3HH.



buotnueckue akropsl. Buabl OM0THYECKUX B3aUMOACHCTBHUI: KOHKYPEHIIHS, XUITHUYECTBO,
cum6u03 U ero ¢popmel. [lapazutusm, Koomnepanus, MyTyaiu3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxJIeOHIUecTBO). Herpoduueckue B3aumoieiicTBus (Tonuueckue, hopuueckue, padbpudeckne). 3HaUCHHIE
OMOTHYECKUX B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUS OPraHU3MOB B cpesie ooutanus. [lpunnun
KOHKYPEHTHOI'O HCKIIFOUCHUSI.

JdemMoHCcTpauMu

Tabmuel U cXeMbl: «KoJorndeckue GakTopbl», «CBETOBOH CIIEKTP», « IKOJOTUIESCKHUE TPYIIITHI
JKUBOTHBIX 10 OTHOUIEHUIO K CBETY», «T€IJIOKPOBHBIE )KUBOTHBIEY, «XO0JIOAHOKPOBHBIEC dKUBOTHBIEY,
«DU3HOJIOTHYECKHE aaNTalluH KUBOTHBIX», «CpeIbl OOUTaHMsI OPraHU3MOBY, «BHOIOTHYECKUE PUTMBIY,
«OKusznennsie GopMbl pacTeHHi», « X Ku3HeHHbIe POPMBI )KUBOTHBIX», « IKOCUCTEMA HTUPOKOIUCTBEHHOTO
necay, « JKocucTeMa XBOMHOro jecay, «Llenu nutanusy, «XuiHuuectBoy, «Ilapazutuzmy,
«Konkypenmusy», «Cumomnos», «KKommMeHcamuzm.

O6opynoBanue: repOapuy paCTCHUIA U )KHBOTHBIX, IIPUCIIOCOOJICHHBIX K BIUSHUIO PA3IMYHBIX
9KOJIOTHYECKUX (PaKTOPOB, repOapHu CBETOIIOOUBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIIMBBIX PACTCHHUIA,
CBETOJIIOOMBHIE, TCHEIIIOOMBBIC U TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, TepOaAPUU U KOJUICKITUN
TEIUIOTIOOUBBIX, 3SMMOCTOMKUX, MOPO30YCTOMYUBBIX PACTEHUH, Uyuesa MTUIl U 3Bepei, repdapuu pacTeHUl,
OTHOCSIIIMXCS K THrpoduTam, kcepoduram, Me3opuram, KOMHATHBIC PACTECHUS JTAHHBIX TPYIII, KOJUICKIIUN
JKUBOTHBIX, OOUTAIOLINX B Pa3HBIX Cpefax, repoapuu U KOJUIEKIIUN PACTEHHUI U KUBOTHBIX, 00J1aIAal0LTIX
YepTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM MU3MEHEHUSAM YCJIOBHM JKU3HU, repOapuu U KOJJICKIIUUA PaCTCHUH
Y )KMBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (DOPM, KOJIEKIIUU KUBOTHBIX, YIACTBYIOIIUX B PA3TUYHBIX
OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pabora «BrIsiBiIeHHE IPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JladopaTropnasi padora «BrisBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHIY.

JlaGopaTopnasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHHIA U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOoNoTHYecKre XapakTepucTuky nomynanuu. [lomynanus kak 6uonorudeckas cuctema. Ponb
HEOJHOPOJHOCTH CPeJibl, PU3NUECKUX 0aphepoB U OCOOCHHOCTEN OMOJIOTHH BUIOB B (hOPMHUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYpPHI NOMYISIUiA. OCHOBHBIE MOKA3aTEIN MOMYISIUN: YUCICHHOCTb, IIJIOTHOCTb,
BO3pACTHAs U MOJIOBASI CTPYKTYpPA, POKAAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALTUS.

DKoJIoruueckasl CTpykrypa nonyiasiuuu. OLeHKa YUCIEHHOCTH NOMyisinuu. JlnHaMuKa nonyJsiiuy U
€€ perymanus. buornyeckunii noTeHUUAN MONyJsiqud. MoieTMpoBaHue TMHAMUKHY nonynsiuun. Kpusbie
pOCTa YUCIEHHOCTH NONyJsiiuu. KpuBble BbKUBaHUS. Perynsiys YyuciaeHHOCTH NOMYISIUM: POJib
(bakTOpOB, 3aBUCSIINX U HE 3aBUCSIIMX OT INIOTHOCTH. DKOJIOTHYECKHEe cTpareruu BuioB (- u K-
CTpaTeruH).

[TonsiTne 06 sKoJOTHUECKON HUIE BUA. MecTooOuTanue. MHOroMepHasi MOJIeTh IKOJIOTHIECKOM
Huw J[xx.M. XarunHcona. Pasmepsl sxonornueckoit Huu. [loTeHmanpHas U peain30BaHHasl HULLIN.

Bun kak cucrema momysnsmuii. Apeansl BUI0B. Buabl U uX )KU3HEHHBIE CTPATETHH. DKOJIOTHIECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJACHUS M MUTPAIMi )KUBOTHBIX. BHOJIOTHYECKEe MHBA3WH YY>KEPOIHBIX BHJIOB.

JleMoHCTpanuu

IToprper: Ix. . XaTuynHCOH.

TabmuIel U cXeMbl: « DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYISIum», «[[pocTpaHCTBeHHAs CTPYKTypa
nonyJsiquny, «Bo3pacTHeie mupaMuibl MOMYISIIUNY, «CKOPOCTh 3aCEJICHUS TOBEPXHOCTH 3EeMJITU
Pa3JIMYHBIMHU OpraHusMammn», «Mogenp skosorndeckor Humu Jx. M. XatunHconay.

O6opynoBanue: repOdapuu pacTeHUM, KOJIEKLIUN KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOnenust ceMsH pacTeHUN K PacCEICHUIO.

Tema 9. Dko0rusi coodoIIECTB. DKOJOTNYECKHE CUCTEMBI.

Coo0miectBa opranu3MoB. bruoieHos u ero crpykrypa. CBsizu MeX1y OpraHu3MamMu B OMOIICHO3E.

DxocucTema Kak oTkpbitas cuctema (A. J[x. Tercnu). @yHKIIMOHAIBHBIC OJIOKH OPTraHU3MOB B
AKOCHCTEME: MTPOIYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue 1enu u ceTu.



AbuoTtrueckue 0;10ku 3kocucteM. [1ouBbI 1 Wbl B 3KocHcTeMax. KpyroBopoT BemecTB v OTOK SHEPTUH B
JKOCHUCTEME.

OcHOBHBIE TIOKa3aTeIH SKOCUCTeMbI. bruomacca 1 mpoyKuus. DKOJIOTHIECKUEe TUPAMHIBI YHCET,
OHOMACChI U DHEPTHH.

Hunamuka skocucmem. Kamacmpoguuecxue nepecmpotuiku. @nyxmyayuu. HanpaBnenusie
3aKOHOMEPHBIE CMEHBI cOO0IIEeCTB — CyKileccuu. [lepBruHbIe U BTOpUYHBIE CYKIIECCUU U UX IPUYUHBI.
AHTpOTIOreHHbIE BO3ICHCTBHS Ha cyKueccuu. KimmMakcHoe coobmiectBo. bruopaznoobpasue u momHora
KpYroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe SKOCHCTEMBL. DKocucmembl 03Ep U peK. IKOCUCHeEMbL MOpell U OKeaHo8. IKocucmembl
MYHOp, 1ecos, cmenell, nyCMmvlHb.

AHTPONIOT€HHBIE YKOCUCTEMBI. ATposKocHcTeMa. ATpolieHo3. Pazniuus Mex 1y aHTpOIOTeHHBIMH U
MPUPOIHBIMH SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opozackas ¢opa u payHa.
CuHaHTpomnU3anus ropoJckoil ¢paynsl. bruojorndeckoe U Xx034HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOcucTeMax. Posb
KACKAOH020 3(hhexma u 81008-30Upukamopos (Kiouesblx 6u008) 8 (hyHKYUOHUPOBAHUU IKOCUCTNEM.
[IepeHoc sHeprUu U BEIIECTB MEXKAY CMEKHBIMHU 3KOCUCTEMaMH. Y CTOMYNBOCTh OPraHU3MOB, TOMYIISALUN U
IKOCHUCTEM B YCIIOBUSAX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3/ICHCTBUI.

Mexanuzmsi 8030eticmaus 3a2psA3HeHULl PA3ZHbIX MUNO8 HA CYOOPLAHUBMEHHOM, OP2AHU3MEHHOM,
NONYTIAYUOHHOM U IKOCUCEMHOM YPOBHSX, OCHOBbI IKOJI02UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTof0I0TUsl MOHUTOPUHTA €CTECTBEHHBIX 1 aHTPOIIOT€HHBIX AKOCHCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmuubt u cxembl: «CTpyKTypa OMOIIEH03a», «IKOCHCTEMA IMTUPOKOIUCTBEHHOTO JIECay,
«DKocucTeMa XBOMHOTrO Jiecay, «DyHKIMOHATIbHbIE IPYIIIbI OPraHU3MOB B 3KOcUcTeME», «KpyroBopoT
BEIIIECTB B dKocuctemey, «llenu nutanus (macTOUIIHAS, TETPUTHAS)», « IKOJTOTUUECKAs] TUPAMHUJIA YUCEI»,
«DKoJoruueckas nupamMmmuaa OMoMacchl», «IKoJI0ruyeckas nupaMua sHepruny», «O6pasoBanue 6010Tay,
«[lepBuunHas cykueccus», «BoccTaHOBICHHE Jieca MOCIE MOXKapa», « IKOCHCTEMA 03€pay, «ATPOIICHO3Y,
«KpyroBopoT BelecTB U OTOK SHEPTHH B arpoleHosey, «I[Ipumepsl ypooskocucTem».

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Yyuesia ITHI] U 3Bepei, repoapun
KYJIBTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJEIb YKOCHCTEMBI.

IIpakTnyeckas padora «/3ydeHne u onrcanue ypoOOIKOCHCTEMBD.

JlaGopaTopHas pa6ora «/3yueHue pa3sHOOOpa3Hsi MENKHX MOYBEHHBIX YICHUCTOHOTUX B PA3HBIX
IKOCHCTEMAX ).

IKCKypeust «IKCKYpCHsl B THIMUHBINA OHoreoieHo3 (B 1yopaBy, Oepe3HsK, eIbHHUK, Ha CYXOI0JbHBIN
WJIM TIOMMEHHBIN JIYT, 03€P0, OOJIOTO)».

IKCKypeust «IKCKYpPCHsl B arpodKocHcTeMy (Ha MOJIE UM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. Buocgepa — rinodajbHas IKocHCTEMA

Buocdepa — obmenianerapHast 0005104ka 3eMIIH, TJI€ CYIIECTBYET MU CYIIECTBOBAIA KHU3Hb.
PazButue npeacrasiaeHuit o 6uochepe B Tpyaax J. 3rocca. Yuenue B. U. Bepnanackoro o 6uocdepe.
Obnactu 6uocdeps! u e€ coctas. KuBoe BemecTBo 61ochepsl U ero pyHKIUH.

3aKOHOMEPHOCTH cymecTBoBaHus 6nocdepsl. OcodbeHHOCTH Orocdepsl Kak TI00aTbHON YKOCHCTEMEI.
Junamuyeckoe paBHoBecue B 6rocdepe. KpyroBopoTs! BemecTB 1 6MOre0XMMUYeCKHe IUKIIbI (Yriiepoaa,
azora). PutmMmuuHoCTh siBieHU# B Orocdepe.

3onansHOCTH Ouochepsl. [TonsTue o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHAPA, XBOMHBIE Jeca,
CMEIIaHHbIe U HTUPOKOJIUCTBEHHBIE Jieca, CTENH, CABaHHBI, TyCTHIHU, TPOITUYECKHUE JIECa, BBICOKOTOPbSI.
KnuMmar, pacTUTeNnbHBIH 1 )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa 1 PyHKIUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMAIA U OMOChEPHBIX (YHKITUN.

JleMoHCTpanuu

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



Tabmuret u cxeMsl: «'eocdepst 3emmny, «KpyroBopot azora B mpupoae», «KpyroBopor yriepona B
npupoe», «KpyroBopot kuciaopoja B npupojie», «KpyroBopot Bojsl B ipupozae», «OCHOBHbIE OMOMBI
cymny, «Knumarudeckue nosica 3emnn», «Tynapay, «Taliray, «CMmemannbii gecy, « 1IupokonrcTBEeHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBanue: repbapun paCTCHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:KalouUias cpeaa

DKOJOTUYECKUE KPU3UCHI M MX IPUYUHBL. Bo3/eiicTBre yenoBeka Ha Ouocdepy. 3arps3HeHne
BO3AYIIHOU cpenbl. OXxpaHa Bo3ayxa. 3arpsa3HeHue BogHOM cpeabl. OXpaHa BOAHBIX pecypcoB. Paspyiienne
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPONIOT€HHOE BO3JICHCTBUE HA PACTUTENbHBIN U AKUBOTHBIN MUp. OXpaHa pacCTUTEIBHOTO U
KUBOTHOTO MUpa. OCHOBHBIC IPUHIIUIIBI OXpaHbI IPUPOoAbl. KpacHbie kauru. Oco0o oxpaHseMbie
npupoaasie Tepputopun (OOIIT). boranndeckue caapl U 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPUHITUIBI YCTOMUYUBOTO PA3BUTHS YEJIIOBEUECTBA U MIPUPOIbI. ParrionansHoe
MPUPOJIONIONIB30BAHUE U COXPaHEHHE OMOIOTHYEeCcKOro pazHooOpasus 3emin. OO0IIre 3aKOHOMEPHOCTH
I00ATBHBIX YKOJIOTUYECKUX KpU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC
MOCJIE/ICTBHUSI.

Pa3BuTHe METO0B MOHUTOPUHTA PAa3BUTHUS ONACHBIX TEXHOTEHHBIX IporieccoB. CucmemHbie
uccnedosanus nepexooa K pecypcocbepezaioujeli u KOHKYpeHmocnocoonou snepeemuxe. buonocuueckoe
pasHoobpasue u buopecypcwl. Hayuonanonvie ungopmayuontvle cucmemsl, obecneuusaioujue 00Cmyn K
uHgopmayuu no cOCMOAHUIO OMOENbHBIX 8UO008 U IKOcucmem. OCHOBbI IKOpeadbUTUMAYUU IKOCUCTEM U
cnoco606 6opbOBL ¢ buonospescoeHusMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpannmn

Tabmuub! 1 cxembl: «3arpsi3HeHne aTMOC(eph», «3arps3HeHne ruapocepsl», «3arps3HeHne
nouBbl», «[lapHUKOBBI dhdhekT», «Oco00 oXpaHseMble PUPOIHBIE TEPPUTOPUNY», «MOJENN YIIPaBISIEMOTO
MUpPay.

O6opynoanue: pororpadguu oXpaHseMbIX pacTeHul 1 >KUBOTHBIX KpacHoii kauru Poccuiickoi
®enepannn, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS O0YJArOITUMUCS ITPOTpaMM
cpeaHero o0Iero o0pa3oBaHus: JUYHOCTHBIC, METAIPEMETHBIC U TIPEIMETHBIE.

B cTpyKkType TMUHOCTHBIX PE3yJIbTaTOB OCBOCHHSI POTrPaMMbl IO OMOJIOTUU BBIJICIECHBI CIEAYIONINE
COCTABIISIFOIIUE: OCO3HAHUE O0YUYAIOIIMMHUCS POCCHICKOM IPaKTaHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIILHOCTH U CaMOOIIPEIETICHHIO, Haluyue Momusayuy K o0ydeHuto O1oIoruu,
yenenanpasiienHoe pazeumue BHYTPEHHUX YOSKICHUN JIMYHOCTHA Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH 1
UCTOPUYECKUX TPATUIUI pa3BUTHSI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00yUYAIOLTUXCS
PYKOBOJCTBOBAThCSI B CBOEH JAEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, IPUCYIIIMMU CUCTEME
OuoJ0rH4YecKoro 00pa3zoBaHus, Haluuue NPAasoCoO3HAKUs SIKOJIOTUIECKON KYIbTYPbI, CHOCOOHOCU CMAgUmb
1EJIN ¥ CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPaMMBbI IO OMOJIOTUU JIOCTUTAIOTCS B €IMHCTBE YUeOHOU U
BOCITUTATEIILHOM JIEATEILHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU COLIMOKYIBTYPHBIMH,
UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH [IECHHOCTSIMH, IPUHATHIMU B OOIIIECTBE MIPaBUIIAMU U HOPMaMU
MIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCAM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, pa3BUTHUS
BHYTpPEHHEH MO3UINU JIUYHOCTH, TATPUOTH3MA U YBAKECHHSI K 3aKOHY U TIPABOMOPSAIKY, YEIOBEKY TpyAa U
CTapLIeMy OKOJIEHUIO, B3AUMHOI'O YBa)KE€HUs1, OEPEKHOI0 OTHOIIEHHUS K KYJIbTYPHOMY HACIEAUIO U
TpaJuLKsSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, npupoje U OKpyKarolien cpee.

JlugHOCTHBIE PE3YJbTATHl OCBOCHHS yUeOHOTO MpenMeTa «bronorusy N0mKHbI OTPakaTh TOTOBHOCTh
U CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH TNYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUMN, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIIECTBA, pACIIUPEHHE )KU3HEHHOTO OIbITA U OTBITa
JeSITEIbHOCTH B MPOLIECCE pealn3allii OCHOBHBIX HalpaBJICHUI BOCIIUTATENIbHOM J1€ATENbHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpa:KIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIINK 00YUaIOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO UJieHa
POCCHICKOTO 00IIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U MPABOMOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JACSITEIILHOCTH TIPH CO3aHUH YIECOHBIX TTPOEKTOB, PEIICHUN
yueOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITOTHEHUU OUOJIIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAEATh COOCTBEHHYIO MO3UIUIO IO OTHOUIEHHIO K SIBJIEHUSIM COBPEMEHHOMN KU3HU
U OOBSICHATH €€;

YMEHHUE YUUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBHSI JIFOJICH C
pa3HBIMH YOKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMHU M COITHAIBHBIM TTOJ0KEHHUEM;

TOTOBHOCTB K COTPYJTHUYECTBY B IIPOIIECCE COBMECTHOTO BBITTOJTHEHHUS YI€OHBIX, TO3HABATEIBHBIX U
UCCJIEIOBATENLCKUX 3a/1a4, YBAKUTEIILHOTO OTHOIIEHUSI K MHEHHUIO OMIMOHEHTOB MPH 00CYXIEHUU CIIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCHICKON TpaKTaHCKOW UACHTUYHOCTH, MTATPUOTU3MA, YBAKEHUS K CBOEMY
Hapoxy, YyBCTBa OTBETCTBEHHOCTH nepen PonuHOM, ropaocTH 3a CBOM Kpail, CBOI0 Poauny, CBOil SI3bIK U
KYJIbTYpPY, IPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOLIEHHE K MPUPOJTHOMY HACIEAUIO U MaMATHUKAM MPUPOJIbI, JOCTHKEeHHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHMBATH BKJIAJ POCCUMCKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOJIOTHH,
MOHMMAaHUS 3HAYEHUSI OMOJIOTHH B TTO3HAHUY 3aKOHOB MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBa;



ujeiHast yoe:K IEHHOCTh, TOTOBHOCTH K CITY>K€HUIO0 U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €T0
cyne0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0O HApOIa;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJIUTEINISIM, CO3IAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS
[EHHOCTEN CeMEeMHOM )KM3HU B COOTBETCTBUHU C TpaIUIMsIMU Hapo10B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs 3CTETHKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUECTBA,
criopTa, Tpy/a, OOIIEeCTBEHHBIX OTHOIICHHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHHIO B PAa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHUE TIPOSBIIATH KA4eCTBA
TBOPUYECKOH TIMYHOCTH;

5) puznyeckoro BocnuTaHus, GOPMUPOBAHUSA KYJILTYPHI 310POBbLS H IMOIMOHATLHOTO
0J1aronosIy4us:

MOHMMAaHWE U pear3alys 3J0pOBOro U 6€30MmacHoro 00pasa )Ku3HHU (370pOBOE MUTAHKUE, COOTIOICHNE
TUTHEHUYECKUX MPABWII U HOPM, COATaHCHPOBAHHBIN PEXXUM 3aHATHI U OTIBIXA, peryispHas pu3ndeckas
AKTUBHOCTH ), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MCUXUYECKOMY 3[I0POBBIO;

MOHWMAaHUE [IEHHOCTH TIPAaBHUJI MHIUBHIYaJIbHOTO M KOJUICKTHBHOTO O€301MaCHOTO TIOBE/ICHUS B
CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIIEJICTBHIA U HEMPUATHS BPEIHBIX IPUBBIYCK (YITOTPEOJICHHUS AIKOTOJIsI, HAPKOTHKOB,
KYpEHHUs);

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTB K TPY/Yy, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOM JICSITEILHOCTHA TEXHOJIOTHUECKOHN M COI[MAIEHOM HAPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, TUTAHUPOBATH U CAMOCTOSITENIHHO BBIMOIHITH TAKYIO AESITETFHOCTD;

WHTEPEC K pa3InuHbIM chepam mpoecCHOHATBHON ACSITETFHOCTH, YMEHHE COBEPIIATh OCO3SHAHHBIN
BbIOOp Oyaymieit mpodeccuu u pealn30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE TIIAHBI,

TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH JKU3HH;

7) 3K0JIOTM4YEeCKOT0 BOCTIUTAHUSA:

HKOJIOTHUYECKH T[eJIeCO00pa3HOe OTHOIICHHE K MTPUPO/Ie KaK HCTOYHHUKY )KH3HU Ha 3eMile, OCHOBE e
CYIIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS YKOJIOTHYECKOUN KYJIbTYPBI: TPHOOPETEHUE OIBITA ITITAHUPOBAHUS ITOCTYIKOB U
OIICHKH MX BO3MOKHBIX MTOCIEACTBHMA JIsI OKPYKAIOIIEH CPEIbI;

OCO3HaHHWE TTI00ATHFHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IyTeH X PelcHUs;

CIIOCOOHOCTH MCTOIB30BaTh MPUOOpPETaeMbIe MPU U3yUYECHUU OUOIOTUH 3HAHUS U YMEHUS TIPH
pelIeHnH TPOOIIeM, CBA3AHHBIX C PAllMOHAILHBIM ITPUPOIOIOIE30BaHNEM (COOITFOICHHE TIPABIIT TTOBEICHUS
B IIPHUPOJIe, HAPABICHHBIX HA COXPAHEHHE PABHOBECHUS B YKOCHUCTEMAX, OXPaHy BHJIOB, SKOCHUCTEM,
ouocdepsl);

AKTUBHOE HETPUSATUE NCHCTBUHN, MPUHOCAIIUX BPE OKPYKAIOIIEH MPUPOTHON Cpefie, yMEHUE
IIPOrHO3UPOBATh HEOIATONPUATHBIE HIKOJIOTMUECKUE TTOCIEACTBHS MPEANPUHUMAEMBIX IEHCTBUN U
PeIOTBpAIIaTh UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIIICHUS, SKOJIOTHYECKON KYIbTYpbI, ONBITA AESITEIbHOCTH
9KOJIOTMYECKOH HAMPABICHHOCTH, YMEHHS PyKOBOJCTBOBATHCSI MU B MTO3HABATEIHPHON, KOMMYHUKATUBHOMN
U COLMATIbHON MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JESATEIbHOCTH SKOJIOTHUECKOM
HATPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00I11eCTBEHHOH NMPaKTHKH, OCHOBAaHHOI'O HA AMAJIOre KyJIbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa
B [IOJIUKYJIbTYPHOM MUPE;

COBEPUICHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOM KYJIbTYPBI KaK CPEACTBA B3aUMOJACUCTBUS MEXIY
JIOJbMU U NT0O3HAHUS MUPA;

IOHUMaHMe crenuUuKy OUOJIOTUH KaK HayKH, OCO3HaHUs €€ posid B JOPMHUPOBAHUU PALIMOHAIBHOTO
HAYYHOTO MBIIUICHHUS, CO3JaHUH 1IeIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPO/IBI, YeJIOBEKa U O0IIECTBA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHnu npodieM
COXpaHEHHUsI IPUPOJAHOIO PABHOBECUS;

yO0eKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU /711 COBPEMEHHOMN [IMBUIIM3ALMU: 00ECIIeYeHHUs HOBOTO
YPOBHS Pa3BUTHS MEAULIMHBI, CO3/JaHNE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CTOCOOHBIX PEIIaTh PECYpPCHbIE
Ipo0JIeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA IMyTeH BbIX0/1a U3 TI100aIbHBIX IKOJIOTHYECKUX MTPOOIeM U
oOecrnievyeHus Mepexo/ia K yCTOHYMBOMY Pa3BUTHIO, PalliOHAILHOMY MCIOJIb30BaHUIO IPUPOIHBIX PECYPCOB
U (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYEHUH OMOJIOTMYECKUX 3HAHUN B IIEIISX MOBBIIIEHUS OOIIECH KYIbTYpHI,
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHOM IPaMOTHOCTH 00yYaroIuxcs,
bopmupyeMoii Tpy N3ydeHUH OHOJIOTHH;

IOHUMAaHME CYIIHOCTH METO/0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCII0JIb30BaTh MOJy4yaeMble 3HaHUS I aHAIM3a U 00bCHEHUS SIBJICHUN OKPYXKaIOIIEero Mupa u
IPOMCXOJAIINX B HEM U3MEHEHUH, yMeHue JieaTh 000CHOBAHHBIE 3aKIIIOYEHHUSI HA OCHOBE HAayYHBIX (DAKTOB
Y UMEIOIIMXCS JAHHBIX C IIEJIbIO MOIY4YEHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIsl peLeHHs Tpo0OJieM B
pEeaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHE LIEHHOCTU HAYYHOM JEATEIBHOCTH, TOTOBHOCTD OCYILECTBIATh IPOEKTHYIO U
HCCJIEIOBATEbCKYIO AESITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHNIO, K AaKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 10 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.

METANPEIAMETHBIE PE3YJIBTATHI

MertamnpenmMeTHbIe pe3yIbTaThl OCBOSHHS YI€OHOTO MpeaMeTa « BHONOTHs BKITFOYAIOT: 3HAYNMBIE JIJIS
(bopMHpPOBAHUS MHUPOBO33PEHUS 00YUAIOLIMXCS MEXIUCIUILTMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAy YHbIE
TIOHSATHS, OTPAKAIOIIHE [EIOCTHOCTh HAYIHOW KapTHHBI MUPA U CIENU(UKY METOI0B TO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, IBJICHUE, ITPOLECC, CUCTEMa, HayYHbIH (aKT,
IPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0ICHIE, N3MEPEHHE,
9KCIEPUMEHT U JIPYTHe); YHUBEpCcalbHbIe yueOHble JeiicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynsTuBHbIE), obecreunBarone GopMIUpoBaHUE PYHKIIMOHATBHON TPAMOTHOCTH U COLIMATIbHOM
KOMIIETEHIIMH 00y4aroIuXCsl; CIOCOOHOCTh 00YJaIOIUXCsl UCTIOJIb30BaTh OCBOCHHBIE
MEXIUCIUTUTHHAPHBIE, MUPOBO33PEHUYECKNE 3HAHNUS U YHUBEPCAIbHbIC yaeOHbIe ICHCTBUS B
MIO3HABATEJILHOM U COIMAIbHON MPaKTHKE.

B pesynbpTaTe nzydeHus OMoJ0TUM Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus y 00yUJarOIIerocs
OyayT chopMupoBaHbI O3HABATENbHbIE YHUBEPCAIbHbIE yueOHbIE AeWCTBUSA, KOMMYHUKAaTUBHBIE
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YIeOHBIE IEHCTBUS, COBMECTHAS
NeSITeIbHOCTbD.

MetanpeameTHbIe pe3ynbTaThl OCBOCHHS POTpaMMbl CPETHETO 00I1eT0 00pa30BaHusl JOKHbI
OTpakaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMY A€l CTBUIMMU:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHSA:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;



MCIIOJIL30BATh TIPYU OCBOCHUH 3HAHUH MPUEMBI TOTUYECKOTO MBIIUICHUS (aHAJIM3a, CHHTE3a,
cpaBHEHUs, Ki1accuukanuu, 0000IIeHHS ), PACKPBIBATH CMBICII OMOJIOTMYECKUX TIOHITHH (BBIICTIATH UX
XapaKTepHBIC IPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMH IMOHSATHSIMH ),

OTIPEACIATh LENH JeATeIbHOCTH, 3a]]aBasi HapaMeTpbl U KPUTEPUH UX JTOCTHKEHHUS, COOTHOCUTh
PE3YNIBTATHI IEATEIBHOCTH C MOCTABIICHHBIMH LIETISIMHU;

HCIOJIb30BaTh OMOJIOTHYECKHUE MOHITHS sl 00bsICHEHUS (DAKTOB U SBJICHUM KUBOI PUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTHUBHBIC, ISIyKTHBHBIC, TI0 AHAJIOTHUH ), BBISBIISATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBIICHUSX, (HOPMYIUPOBATH BHIBOABI M 3aKIIOUCHHUS,

MIPUMEHSTh CXEMHO-MO/ICTbHBIE CPECTBA JIs PEACTABIICHUS CYIECTBEHHBIX CBSI3eH M OTHOIICHUN B
M3y4aeMbIX OMOJIOTHYECKNX 00BEKTaX, a TAKKe MPOTUBOPEUU Pa3HOTO POJIa, BBISIBICHHBIX B PA3TUYHBIX
WH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3palaThIBaTh IJIaH PEIICHUs TPOOIEMbI C YIETOM aHATN3a UMEIOLINXCSA MaTepUaIbHBIX U
HEMaTePUATBHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyIbTATOB IEJISIM, OIICHUBATh
PHUCKHU TIOCIICACTBHIA NEATSILHOCTH,

KOOPJMHHUPOBATH U BBITIOIHATH pabOTy B YCIOBUSAX PeaIbHOT0, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIET0BATEILCKHE IEHCTBHS:

BJIQ/IETh HABbIKAMH Y4eOHO-HCCIEA0BATEIbCKOM U MTPOEKTHOM J1eATEIbHOCTH, HABBIKAMU Pa3peLICHHS
po6JeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY ITOMCKY METOZOB PEHICHHUS TPAKTUIECKUX
3a/1a4, MPUMEHEHHIO PA3IUYHBIX METOJI0B TIO3HAHMUS,

WCIIOJIb30BATh PA3JIMYHBIC BUBI ACSITEILHOCTH IO IMOJYICHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETALIHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYAIUsIX, B TOM YHCIIE TPU CO3aHUU YUEOHBIX U
COIMATILHBIX TIPOCKTOB;

(dbopMUPOBATh HAYYHBIN TUI MBILIUICHUS, BJIa/IeTh HAYYHOU TEPMUHOJIOTHEH, KITFOUYEBBIMU MOHATHIMH
U METOJIAMH,

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM E€ATEIHHOCTH M KU3HEHHBIX
CUTYaITUSX;

BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyallU3UPOBATh 3a/1ady, BBIIBUTATh TUIIOTE3Y €&
pENIeHUs, HaXOUTh apTyMEHTHI JIJIS JI0Ka3aTelIbCTBA CBOMX YTBEP)KIICHUH, 3a1aBaTh MapaMeTphl U
KPUTEPUU PELICHHUS;

AHATM3UPOBATH MOJTYICHHBIE B X0/ PEIICHUS 33]]a91 PEe3yIbTaThl, KPUTHUSCKU OIICHUBATH UX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIICHUBATH IPUOOPETEHHBIHN OITBIT,

OCYIIECTBIISTH IEJICHANTPABIICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS B
poeCCHOHAIBHYIO CPEY;

YMETh NMEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, PEIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHUS, CTABUTH MPOOIEMBI U
3aJ1auu, JIOMYCKAIOIINE allbTepHATHBHBIC PEIICHHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MHPOpPMAINH (TEKCTe yueOHOro Mocoousi, Hay4HO-
MOMYJISIPHOU TUTEpaType, OMOJIOTHYECKUX CIIOBAPSX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh NHGOPMAIUIO PA3IUYHBIX BUAOB U (GOPM MPEICTABICHUS, KpUTHUECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

(bopMyITUpPOBATh 3aMPOCH] U MPUMEHSATH Pa3INYHbIE METOBI IIPU MOUCKE U 0TOOpE OMOTOTHYECKON
uH(pOpMaIliK, HEOOXOAUMOI JIJIS BBIIOJIHEHUS y4eOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCIIOJIb30BAHUS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOTH30BAHMSI PA3TUYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO (POpMY MIPECTaBICHUS OHOIOTHYECKON HH(pOpMaIu
(cxemsl, rpadKu, THArpaMMbl, TAOIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJCTBA MPH paboTe ¢ OMOJIOrHYecKor HHpopManuei:
IPUMEHATh XUMUYECKHE, PU3NUECKNEe U MaTEMAaTHYECKHUE 3HAKU U CUMBOJIBI, GOpMyJibl, aO0peBUaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MIPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISATHOCTH;

BJIAJICTh HAaBbIKaMU PACIO3HABAHUSA U 3aILUThl MH()OpMaIK, THPOPMALIMOHHOM 6€3011acHOCTH
JMYHOCTH.

OnJiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHKAILIUU BO BCeX cepax KU3HU, AaKTUBHO y4acTBOBATh B JUAJIOTE UIIH
JMICKYCCHH TI0 CYIIIECTBY 00CYK1aeMOi TeMbI (yMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH CYKICHUS
OTHOCHTEJIBHO BBIMIOJIHEHUS MpeAIaraeMoi 3a1aui, yYUThIBaTh HHTEPECHI U COINIACOBAHHOCTh MO3ULIUI
JPYTUX YYaCTHUKOB JAUAJIOTa WINA AUCKYCCHUN);

pacrio3HaBaTh HeBepOalbHbIE CPE/ICTBA OOLEHHSI, TOHUMATh 3HAYEHHUE COLMATIbHBIX 3HAKOB,
IPENOCHIIOK BOZHUKHOBEHUS! KOH(DIMKTHBIX CUTYalluid, YMETh CMATYATh KOH(DIMKTH M BECTH ITEPETOBOPHI,

BJIAJICTh Pa3INYHBIMU CIIOCOOAMH OOLICHHS U B3aUMOJIEHCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIFOJEH,
IPOSIBJIATH YBAXHUTEIHHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOH hopme GpopMynupoBaTh CBOU
BO3PaXEHHUS;

Pa3BEPHYTO U JIOTHYHO M3JaraTh CBOIO TOYKY 3PEHUS C UCIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeILHOCTD:

MOHMMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMaHTHOW ¥ HHIAMBHIyaIbHON pabOTHI P pEIICHUH
Ouosornyeckoi npodsieMsl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX (OpM
B3aMMOJEMCTBYS IPU pELICHUH YueOHO! 3a/1auH;

BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH
Ka)XJIOTO 4JIeHa KOJUICKTHBA,;

IPUHUMATD LIEJI COBMECTHOM 1€ TETbHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS 1O €€
JOCTHKEHUIO: COCTABIIATH IJIaH JEHCTBUMN, pacTIpeIeNiaTh POJI C YIETOM MHEHHH YIaCTHUKOB, 00CYX/1aTh
pe3yibTaThl COBMECTHON pabOThI;

OILIEHUBATh KAYECTBO CBOETO BKJIAJa U KaXKIOTO YYaCTHHKA KOMaH bl B OOIIMIA pPe3yNbTaT 1Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaratb HOBbIE TPOEKTHI, OIEHUBATH MJIEH C TTO3UIIMY HOBHU3HBI, OPUTHHAIBHOCTH, TPAKTHYECKON
3HaYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETMUECKOE TIOBEJICHUE B PA3IIMUHBIX CUTYAIUSX, TIPOSIBIISATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

OBsJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH e CTBHSIMU:

1) camoopranu3anus:

UCTIOJIF30BaTh OMOJIOTHYECKUE 3HAHUS TSl BBISIBIICHHS TTPOOJIEM U X PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYalLlUsX;

BHIOMPATh HA OCHOBE OMOJOTMYECKIX 3HAHH IEJIEBbIC M CMBICTIOBBIE YCTAHOBKH B CBOMX JCHCTBUSX
U MOCTYNKaX MO OTHOLICHHIO K KUBOW MPUPOE, CBOEMY 3/I0POBBIO U 37I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENTEHO OCYIIECTBIIATH TIO3HABATENLHYIO JESITEIbHOCTbD, BBISIBIISITH MPOOJIEMBI, CTABUTH H
(dopmynupoBaTh COOCTBEHHBIE 331a4K B 00pPa30BaTEIIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITENTFHO COCTABJISATH TUIAH PEHICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO NIMPOKOH 3PYAUIIMN B Pa3HBIX 00JACTIX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD, OLLEHUBATh COOTBETCTBHE
pPE3yNbTATOB LIEJISIM;

BJIQJICTh HABBIKAMU TIO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI U
MBICITUTENIbHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIM, UCIIOJIB30BATh MPUEMBI peIeKCUH ISl OLEHKH
CUTYalliH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX MPU aHAJIA3E PE3YIIBTATOB JIESITEILHOCTH;

3) npuHATHE CeOs1 U APYIrUX:

MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JIPYTUX Ha OLIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJIoBeKa.

IHNPEAMETHBLIE PE3YJIbTATHBI

[TpeameTHBIC pe3ynbTaThl OCBOCHUS COJepKaHus yaeOHoro mpeamera «bruonorus» Ha yriayOoiéHHOM
YPOBHE OPHEHTHUPOBaHbI Ha obecrieueHue MpopuiIbHOro 00yueHus odydarouiuxcs ouongoruu. OHu
BKITIOYAIOT: crienu(ruyeckue AJisi ONOJIOTHH HAayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBHIA 10 OCBOCHHIO,
UHTEpIpeTalyu 1 IPeoOpa30oBaHUI0 3HAHUM, BUABI IEATEILHOCTH I10 MTOJIyYSCHUIO HOBBIX 3HaHUH U UX
IPUMEHEHHUIO B Pa3JIMUHbIX YUEOHbIX, a TAKXKE B pEalIbHbIX )KU3HEHHBIX cuTyanusax. [IpeamerHeie
pE3yJIbTaThl IIPEICTABIECHBI 110 TOJaM U3yYEHHUS.

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 knacce 101XKHbI
OTpaXkaTh:

c(OpMHPOBAHHOCTb 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME ECTECTBEHHBIX HAYK, B
(OpMHPOBAHNY €CTECTBEHHO-HAYYHON KapTHHBI MHpA, B TO3HAHWHU 3aKOHOB MPUPO/IbI U PELICHUH MpolsieM
PaLMOHATILHOTO MPUPOAO0NOIB30BaHNUS, O BKJIaJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMoJIOrHH;

BJIa/ICHHE CUCTEMOM OMOJIOTMYECKUX 3HaHUM, KOTOpask BKJIIOUAET: OCHOBOIMOJIArarme
Ouosornyeckre TepMUHbBI M MOHATHUS (KU3HB, KJIETKa, OPraHU3M, META00IN3M, TOMEOCTa3, CaMOPETyJIAIHs,
CaMOBOCITPOU3BE/ICHNE, HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE), OMOIOTHUECKUE TEOPUU
(xnerouynas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomHast Teopust HacleACTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax MHOroo0Opa3us U IpOUCXO0KI€HUS KyJIbTYPHBIX PaCTEHU),
3aKOHBI (eIMHOO0Opa3Msl MOTOMKOB IEPBOT0 MOKOJIEHUS, pacleINICHHsI, YUCTOThI FaMeT, HE3aBUCUMOT0
HacsienoBanus . MeHzens, roMOJIOTHYecKUX psAJ0B B HaciencTBeHHOM u3menunsocty H. M. BaBunosa),
HOPUHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHE OCHOBHBIMHM METO/IaM{ HAayYHOTO MO3HAHUS, UCIOIb3YEMbIX B OMOIOTHYECKUX
UCCIIEIOBaHMAX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCJIe OaKTepHii, TpuOOB, pacTeHUil, KUBOTHBIX U
YyeJlioBeKa, CTPOSHHSI OPraHOB M CHCTEM OPTraHOB pacTEHUH, )KUBOTHBIX, YEJIOBEKa, MPOIIECCOB
KHU3HEIEATEIbHOCTH, MPOTEKAIOIINX B OPTraHU3MaxX PacTeHUH, )KMUBOTHBIX U YeJIOBEKa, OMOJOTHUECKUX
MIPOIIECCOB: OOMEHa BemecTB (MeTaboIM3M), MPEeBpaIICHUsI YHEPTUH, OPOKEHHUSI, aBTOTPO(YHOTO U
reTepoTpOHOro TUIIOB MUTAaHMS, (POTOCHHTE3a U XeMOCHHTE3a, MUT03a, Mei103a, TaMeToreHesa,
3MOpHOTeHe3a, NOCTAIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHUS, MH/IMBUyaJIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOrEHe3a), B3aUMOJICHCTBHSI T€HOB, F€TEPO3HCca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHaBIMBAaTh B3aUMOCBSI3U MEX/y OPraHOUAAMHU KJIETKU U UX (QYHKIUSIMH, CTPOCHUEM
KJICTOK Pa3HbIX TKaHEeH U UX (PYHKIUSAMH, MEXy OpraHaMH U CUCTEMaMH OPTaHOB Y PaCTCHUH, )KUBOTHBIX H
YeJI0BeKa U MX QYHKLIUAMU, MEXJly CHCTEMaMHU OPraHOB U MX (YHKLUSAMH, MEXy ITallaMi 0OMeHa
BEIIIECTB, dTallaMy KJIETOYHOTO IIUKJIA U )KU3HEHHBIX LIUKJIOB OPraHU3MOB, ATallaMU SMOPHUOHATIBHOTO
Pa3BUTHS, TCHOTUTIOM U ()EHOTUTIOM, PEHOTHIIOM U (DaKTOpaMU Cpebl OOUTAHMUS;

YMEHME BBIABIATH OTIMYUTENbHbBIE IIPU3HAKH JKUBBIX CUCTEM, B TOM UUCIIE PACTEHUM, )KUBOTHBIX U
YEIIOBEKA;



YMEHHUE UCIIONIB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTUIO M CUMBOJIUKY
JUIsSL IOKA3aTeNnbCTBA POJCTBA OPIaHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYILI;

YMEHHUE pemiaTh OMOJOTHUECKUE 3a/1a41, BBISBIISATH IPUUYMHHO-CIICACTBEHHBIC CBSI3U MEXITY
UCCIIelyeMbIMH OMOJIOIMYECKMMHU IIPOLIECCAMU U SIBJICHUSAMHU, JIeJ1aTh BBIBOJbI U IIPOTHO3bI HA OCHOBAaHUU
IIOJIyYEHHBIX PE3Yy/IbTATOB;

YMEHUE BBIIOJIHATH Ja00paTOPHBIE U MPAKTUYECKUE pabOThl, COOII0AATE IpaBUIla IIpu padboTe ¢
y4eOHBIM U JIaOOpPaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIABUIaTh TUIIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTAIBHBIMU CPEICTBAMU, GOPMYIIUPYS L€
MCCJIEIOBaHMsI, AaHAIM3UPOBATh NIOJyUYEHHbIE PE3YJIbTAThl U JAENIaTh BBIBO/BL;

YMEHHUE Yy4acTBOBATh B yueOHO-UCCIIEA0BATENBCKOM paboTe 0 OMOJIOTUH, SIKOJIOTUN U MEIULIUHE,
IPOBOIUMOM Ha 0a3e UIKOJBHBIX HAYYHBIX OOIIECTB, M MyOIMYHO MPEACTABIATh NOJYYCHHBIE PE3YIbTAThI
Ha YYEHUYECKUX KOH(EPEeHIHIX;

YMEHHUE OI[CHUBATh ATUYECKHE aCTIEKTH COBPEMEHHBIX UCCIICA0OBAaHMH B 001acTH OMOJIOTHH U
MeIMIUHBI (KIIOHUPOBaHUE, UCKYCCTBEHHOE OILUIOI0TBOPEHUE, HAIIPABJICHHOE H3MEHEHHE TeHOMA U
CO3/1aHHUE€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP OyAylIel npodeccnoHanbHOM e TeIbHOCTH B 001acTH
OMOJI0TUM, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEIBCKOTO XO035HCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH,
yIIIyOJsTh 03HABATEIbHBIN MHTEPEC, HAlPaBICHHBIM HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOILEH
npodeccun 1 MporoLKEHHE ONOJIOrHYECKOro 00pa3oBaHus B OPraHU3alUAX CPEAHET0 MPOQEeCCHOHAIBHOTO
U BBICILIEI0 00pa30BaHMUs.

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 11 knacce N0ITKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OopMHPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, B IIO3HAHUH 3aKOHOB MTPUPOIBI U
PELICHNH SKOJIOTMYECKUX MPOoOJIeM YeI0BEUYEeCTBa, a TAKKE B PEIIEHUH BOIIPOCOB PAllMOHAILHOTO
IPUPOONOIB30BaHUSA, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIIEHUS K NMPHPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUNMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH;

yYMEHUE BIIQJETh CUCTEMON OMOIOTMYECKUX 3HAHUH, KOTOpasi BKIIIOYAET ONpPE/IEICHUs U TOHUMaHue
CYILIHOCTH OCHOBOTOJIArarmux ONoJIOrnYecKuX TEPMUHOB U TIOHATUH (BH], 3KOcHCTEMa, Onocdepa),
O6uonornyeckue Teopuu (3BosroLMoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHSI IBOJIIOLUM ), YICHUS
(A. H. CeBepiuioBa — 0 myTsX M HanpaBieHUsIX 3Boitouuu, B.M. Bepnaackoro — o Guocdepe), 3aKoHbI
(reneruueckoro paBHoBecus J[x. Xapau u B. BaitnGepra, 3apozsimeBoro cxoacrsa K. M. bapa), mpasuna
(Muaumyma 1O. JInbuxa, sxoorndeckoil nupamuibl SHEprun), runoressl (runoreza «mupa PHK» V.
I'nnGepra);

YMEHHE BIIaJ€Th OCHOBHBIMU METOJaMH Hay4YHOTO TIO3HAHMSI, UCIIOJIb3YEMBIMU B OMOJIOTHYECKIX
UCCIIEIOBaHMSX JKUBBIX O0OBEKTOB M SKOCHUCTEM (OTNHCaHKe, U3MepeHHe, Ha0Ir01eHue, YKCIIEPUMEHT),
croco6aMu BBISIBJICHUS U OLIEHKH aHTPOIIOTE€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHUE BBIACTATH CYILIECTBEHHbIE TPU3HAKH: BUJIOB, OMOT€OLIEHO30B, SKOCUCTEM U OHOC(hepsI,
CTaOMIIN3HUPYIOLIETO, IBUKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOIO 0TOOPA, AJIIONAaTPUIECKOr0 U
CHUMITaTPUYECKOT0 BUA000PAa30BaHMsI, BIMSHUS ABMKYIIUX CHJI ABOJIOIMU Ha FeHO(MOHT MONYJISIINY,
MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOUTaHMs, YepeJOBaHUsI HAallpaBJICHUH HBOJIIOLINN, KPYTOBOPOTa
BELIECTB U [TOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMMOCBSA3H MEXKY MPOLECCAaMH 3BOITIOIUH, IBUKYITUMH CUIIaMU
AHTPOIIOTeHe3a, KOMIOHEHTAMU Pa3IMYHBIX 9KOCHCTEM U MPUCTIOCOOTICHUAMHI K HUM OPTaHU3MOB;

YMEHUE BBIABIIATH OTINYUTENIbHBIE IPU3HAKHU J)KUBBIX CHCTEM, IPUCIIOCOOJIEHHOCTh BUJIOB K CPEe
oOuTaHus, a0MOTHYECKUX U OMOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBSI3€i OpraHu3MOB B
cooOuiecTBax, aHTPOIIOT€HHBIX N3MEHEHHUH B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIIONIB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTUIO M CUMBOJIUKY
JUIS 1OKa3aTeNnbCTBA POJICTBA OPIAaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII, B3AUMOCBSI3A OPraHU3MOB H
cpebl OOMTaHus, €MHCTBA YEIOBEUECKUX pac, HEOOXO0AUMOCTH COXpAaHEHUSI MHOT000pa3us BUIOB U
9KOCHUCTEM KaK yCJIOBHsI COCYIECTBOBAHMS IPUPOABI U YEIOBEUYECTBA;



YMEHUE peliaTh OMOJOTHUECKUE 3a/1a4H1, BBISBIATH IPUUUHHO-CIICACTBEHHBIE CBSI3U MEXIY
UCCIIElyeMbIMH OMOJIOrMYECKMMHU IIPOLIECCAMH U SBJICHUSAMH, JIe/1aTh BbIBO/bI U IIPOTHO3bl HA OCHOBaHUU
IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIOJIHATH Ja00paTOPHBIE U MPAKTUYECKUE pabOThI, COOII0AATE IpaBUIla IIpu padboTe ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUIaTh TUIIOTE3bl, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMHU CPEACTBAMU, (POPMYIUPYS LIENIb
UCCIIEI0BAHMS, AHAJIU3UPOBATH I1OJyUYECHHBIE PE3YyJIBTATHI U J€JIaTh BHIBOBL,

YMEHHUE Yy4acTBOBATh B y4eOHO-UCCIIEA0BATENBCKOM paboTe 0 OMOJIOTUH, FIKOJIOTUN U MEIULIUHE,
IPOBOIUMOM Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOIUYHO MPEACTABIATD MTOTyYCHHbIE PE3YIIbTAThI
Ha YYEHUYECKUX KOH(EPEeHIHIX;

YMEHUE OLICHUBATh TUIIOTE3bl U TEOPUU O IIPOUCXOKICHUM KU3HH, YEIIOBEKA U YEJIIOBEYECKUX pac, O
IPUYMHAX, HOCIEICTBHIX U ClI0c00ax MpeloTBpalleH s I100anbHbIX U3MEHEHUH B Onocgepe;

YMEHHUE OCYIIECTBIISTh OCO3HAHHBIN BBIOOP Oyaymiei mpohecCHOHaIbHON e TeIbHOCTH B 00J1acTh
010JI0THH, SKOJIOTUH, TPUPOIOIIONIE30BAHMS, MEIUIIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH, BETEpUHAPHUH,
CEJIbCKOTO XO35ICTBA, MUIIEBOW TPOMBIIIJIEHHOCTH, YIIIyOJIsTh I03HABATEIbHBIM HHTEPEC, HAIPABICHHBIN
Ha OCO3HaHHBIN BBIOOP COOTBETCTBYIOIIEH NMPodeccuu U MPOAOIKEHHE OUOJIOTHYECKOTr0 00pa3oBaHus B
OpraHu3aIsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIETO0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM
NporpamMmbl

KoaudecTBO 9acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JyiekTpoHHbBIE (HU(POBBIE) 00pa3oBaTeIbHbIE
pecypchl

buosiorus kak Hayka

https://resh.edu.ru/subject/lesson/3827/conspect/118939/

JKusBrle cucteMbl 1
UX U3yYCHHE

https://resh.edu.ru/subject/lesson/4759/conspect/277859/

buonorus xietkn

0.5

https://resh.edu.ru/subject/lesson/5383/conspect/153370/

A (WD

XuMuueckas
OpraHu3alys KJIECTKU

Crpoenue u
(GYHKIIUY KJIETKH

OO0OMeH BEIECTB U
MIPEeBpAICHHE
SHEPTUU B KJICTKE

HacnencrBennas
nHpopmanus u
peanusanus e€ B
KJIETKE

0.5

JKM3HEeHHBIN [TUKIT
KJIETKU

https://resh.edu.ru/subject/5/10/

Crpoenue u

byHKIMHA
OpPraHHU3MOB

17

1.5

https://resh.edu.ru/subject/5/10/

10

PazmBoxenue u
pa3BUTHE
OpraHu3MOB

1.5

https://resh.edu.ru/subject/5/10/

11

I'enetnka — Hayka o
HAaCJIEACTBEHHOCTH U
U3MEHYUBOCTH
OpraHU3MOB

0.5

https://resh.edu.ru/subject/lesson/5352/start/



https://resh.edu.ru/subject/lesson/3827/conspect/118939/
https://resh.edu.ru/subject/lesson/4759/conspect/277859/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/5352/start/

12 3aKOHOMEPHOCTHU 10 1
HaCJIEICTBEHHOCTHU

13 3aKOHOMEPHOCTH 6 1
N3MEHYHUBOCTHU

14 I'eneruka uesoBeka 3 0.5

15 Cenexuus 4 1 https://resh.edu.ru/subject/lesson/3861/start/
OpraHU3MOB
buorexuonorusa u

16 CHUHTETHYECKAS 4 https://resh.edu.ru/subject/5/10/
ouoJsorus

17 PezepBHOE Bpemst 1

OBILIEE KOJIMYECTBO 102 13

YACOB 110 IITPOTPAMME



https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/5/10/

11 KJIACC

KoJinuecTBo yacon DJ1eKTPOHHbIE
Ne n/m HaunmeHoBaHue pa3iesioB U TeM K I (uudposbie)
B NporpaMMsI Bcero Oﬁﬂ TPOJIbHbIE pﬁalcanecKne o0pa3oBare/ibHbIe
paboThI padoThI
pecypchl
1 3apoxaeHue 1 pa3BUTHE SBOIIONNOHHBIX 4
MpeJCcTaBIeHUI B OHOIOTUH
2 MUKPO3BOTIOIHS U €€ Pe3yIbTaThl 14 2
3 MaxkposBoionus U e€ pe3yabTaThl 6
[TponcxoxneHne u pa3BUTHE )KU3HU HA
4 p A\ p 15 15
3emie
5 [IponcxoxneHne YenoBeka — aHTPOIOTeHe3 10 1
JKoJIOTUsl — HayKa O B3aMMOOTHOIICHUSX
6 OpPTaHU3MOB U HaJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpYy>Karollle cpeion
7 Oprau3msl 1 cpefia OOUTaHU 9 1.5
8 DKOJIOTHS BHJIOB W MOITYJISIAN 9 0.5
OKoJ0rHs CO00IIECTB. DKOJOTHYECKHE
9 B 12 0.5
CHCTEMBI
10 Buocdepa — riodanpHas S5kocucTeMa 6
11 UetoBeK M OKpyXkKarolias cpeja 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHUE BUOJIOI'UA
10 KJIACC

Ne

Tema ypoka

KoanuyecTBo

DJIeKTPOHHbIe N (ppoBbIe 00pa3oBaTebHbIE pecypchl

n/n yacoB Bcero

1 Buonorus kak KOMIUIEKCHAs HayKa U KaK 4acTh 1
COBPEMEHHOr0 00111ecTBa

2 JKuBble cucTeMbl U X CBOMCTBA 1

3 YpoBHEBasi OpraHu3alus KUBBIX CHCTEM 1

4 HcTopust oTKpbITHS U U3yueHus kieTku. Knetounas 1
TEOpUs
MeTo/1bI MOJIEKYIISIPHOM U KJIIETOYHON OMOJIOTHUH.

5 [TpakTrueckas pabota «/3yyeHne MeTOI0B KIETOYHON 1
Oouonoruu (xpomatorpadus, meKTpodopes,
mubdepennmansHoe nentpudyruposanue, [11P)»

6 XUMHUYECKUH COCTaB KIETKU 1

7 MunepasnbHbIe BElIecTBa KJIETKH, UX OMOIorndecKas 1
poJib
Opraanyeckue BenecTBa KIeTKH — OEJKH.

8 JlaGopatopHas pabota «OOHapykeHHe OEJIKOB C 1
MTOMOIIHIO KAYECTBCHHBIX PEAKIINI»

9 CaolicTBa, K1accuukanys 1 GyHKINN OEJKOB 1

10 Opraanyeckre BeNIecTBa KIETKH — YTIIEBOJIBI

11 OprannyecKkue BeneCTBa KICTKH — JIMIHIbI 1
Hyxneunossie kucnotsl. JIHK u PHK. JIaGoparopnas

12 pabota «VccrnenoBanue HyKJIENHOBBIX KUCIIOT, 1
BBIJICJICHHBIX M3 KJICTOK PA3JIMYHBIX OPTAaHU3MOB)

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue 1
HykieosuaTpugocdarsl (HTD)

14 CexsennpoBanue [JHK. Meroasl reHOMUKH, 1




TPAHCKPUIITOMHKH, ITPOTCOMUKHU

15 MeTopl CTPYKTYPHOM OHOJIOTHI 1
16 Tuner kneTok. [IpokapuoTnyeckas KieTka 1
17 CTpoeHue syKapuoTHYecKoil kieTku. [IpakTuyeckas 1
pabota «/3y4ueHne CBOICTB KICTOYHONH MEeMOpaHbD»
18 I1oBEpXHOCTHBIN anmnapar KIeTKU 1
OnHoMeMOpaHHbIe OpraHou bl KieTkd. [IpakTiaeckas
19 pabota «/3ydyeHue ABMKEHUS IUTOILIa3MbI B 1
PACTUTEIBLHBIX KIETKAX)
[ToryaBTOHOMHBIC OPTAHOUBI KJICTKU: MUTOXOHIPHH,
20 rwiactusl. JlabopaTopHas pabora «MccnenoBanue 1
TUTa3MOJIN3a U JIETUIa3MOJIN3a B PACTHTEIBHBIX
KJIETKaX)
21 HememOpaHHbIC OPraHOUIbI KJIETKH 1
22 Ctpoenue u QyHKIMH 1Ipa 1
CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK DYKapHUOT.
23 JlaboparopHas padota «/3ydeHrne CTPOCHUS KIETOK 1
pa3IMYHBIX OPTAHU3MOBY
ACCUMUIISIIIS ¥ TUCCUMUIISALINS — JBE CTOPOHBI
24 MeTtabonuszma. Tunsl ooOmeHa BemiecTB. JlaboparopHas 1
pabota «/3ydueHne KaTaTuTHUYECKON aKTUBHOCTU
(depMeHTOB (Ha mpUMepe aMuIIa3bl WK KaTajaa3bl)»
DepMEHTAaTUBHBIN XapaKTep PeaKkUi KIETOYHOTO
o5 metabonu3ma. JlaboparopHas pabota «/3yueHue 1
(epMEHTaTUBHOTO PACHICTIICHUS IEPOKCHIAa BOJOPOIA
B PACTUTEIHHBIX M JKUBOTHBIX KIIETKAX)
26 Bbenku-akTuBaToOphl ¥ OEIKU-UHTUOUTOPBI 1
27 ABTOTpOGHBIN TUTT 0OMEHA BEIIECTB 1
28 DOTOCHUHTE3 1
29 Xemocunres. Jlaboparopnas pabota «CpaBHeHHE 1

poIeccoB GOTOCHHTE3a U XEMOCHHTE3a»




AHa’poOHbIe OpraHu3Mbl. Buabl OposkeHusl.

30 Jlaboparopuas pabota «CpaBHEHUE MPOIIECCOB 1
OpOXKEHHUS U JABIXaHUSD)

31 AspoOHBIE OpraHU3MBbL. JTaIbl SHEPTETHUYECKOTO 1
oOMeHa

32 DHeprus MeMOpPaHHOTO Ipa/MEHTa POTOHOB. Cunres 1
AT®: pabora nporoHHoil ATD-cuHTa3BI

33 Peakiium MaTpuyHOTrO CHHTE3a 1

34 Tpanckpunuus — marpruunslii cuaTe3 PHK

35 Tpaucusus u e€ Tarbl 1

36 KonupoBanue amuHokucinot. Poss pubocom B 1
OuocuHTe3e benka

37 Opraau3zanys reHomMa y NpoKapuoT U 3yKapuoT 1

38 MonekynspHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 1
DYKApHOT
Bupycel — BHeKsIeTOUHBIE (POPMBI )KU3HU U

39 oOnuratHele napazutsl. [IpakTudeckas pabota 1
«Co3nanue MOJIeNId BUPYCa

40 BprCHbvle 3a00JIeBaHNS YETIOBEKA, )KUBOTHBIX, 1
pacTeHuit

41 HanorexHonoruu B 6M0N0rUu ¥ MEAUIIMHE 1

42 JKU3HEeHHBIN UK KIETKU 1

43 Matpuunsiii cunres JJHK 1

44 Xpomocomsl. JlabopaTopHas pabora «3yuenue 1
XPOMOCOM Ha TOTOBBIX MHKPOMpEnapaTax)

45 JleneHne KJISTKM — MHTO3 1
Tunsl kneTok. KapruoknHes U MUTOKUHES.

16 JlaGopatopHas pabota «HaGmronenne MuTo3a B 1

KJIETKaX KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKpOnpenapaTax)»




47 Perynsnmst >kM3HEHHOTO ITUKJIA KJIETOK 1

48 Opranmu3M Kak eIuHOE 11eJI0e 1

49 TKaHI/IUpaCTeHHfIV. JlaGopaTtopHas paborta «3yuenue 1
TKaHEW PacTeHU»

50 TkaHu )XKHBOTHBIX U YeoBeka. JlaboparopHas paboTa 1
«3ydyeHne TkaHel KUBOTHBIX»

51 Opransl. Cuctemsl opranoB. JlaboparopHas padota 1
«3yueHne opraHoB IIBETKOBOTO PACTCHHSI

52 Ornopa Tesia OpraHu3MoB 1

53 JIBI>KEHNE OpraHn3MOB

o4 [Iutanue opraan3MoB 1

55 [Muranue MO3BOHOYHBIX KUBOTHBIX. 1
[TunieBapuTenbpHas cUCTEMA YeIOBeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpixaHue MO3BOHOYHBIX )KMBOTHBIX U YeJIOBEKa 1

58 TpaHCHOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucrema mo3BOHOYHBIX )KMBOTHBIX U 1
YeJloBeKa

60 Brienenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 MMMyHHast cucTema JenoBeka 1

63 Pa3ipaXMMOCTh 1 Perynsinus y OpraHu3MOB 1

64 I'ymopanpHas peryssmnus U SHIOKPUHHAS CUCTEMA 1
JKUBOTHBIX U YEIIOBEKa

65 @DopMBbl pa3MHOKEHUSI OPraHU3MOB 1

66 [TonoBoe pa3zmMHOXkEHUE 1

67 Meiio3 1
l'amerorenes. O0pa3oBaHKe U Pa3BUTHUE MOJTOBBIX

68 kietok. JJaboparopHast pabora «M3ydeHue cTpoeHws 1

IMOJIOBLIX KJICTOK HA 'OTOBBLIX MUKPOIIPCIIapaTax»




69 NHauBHuyaibHOE pa3BUTHE OPraHM3MOB — OHTOT'CHE3 1

20 3akiagka OpraHoB U TKaHEH U3 3apO/IbIIIEBBIX 1
JIMCTKOB
Poct u pa3Butue xuBoTHBIX. JlabopaTopHas pabora

71 «BpIsBIEHNE TPU3HAKOB CXOCTBA 3aPOIBIIICH 1
MO3BOHOYHBIX JKUBOTHBIX)
Pa3mHokeHue u pazButue pacteHuil. Jlaboparopuas

72 pabora «CTpoeHHE OPraHOB Pa3MHOKEHHS BBICIIIUX 1
pacTeHun»

73 HcTopust cTaHOBIECHUS M Pa3BUTHSI TCHETUKU KaK 1
HAyKH
OcHOBHBIE TOHATHS U CUMBOJIBI TCHETUKH.

74 JlaboparopHas padota «Jpo3odmia kak 00bEKT 1
TeHETUYECKUX MCCIIETOBAHUI
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.

75 Monorubpuasoe ckpemupanue. [lpaktuueckas padbora 1
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpEIIMBaHUs Y 1p030(HIb!"

76 [uTonormueckne OCHOBBI MOHOTHOPHIHOTO 1
CKpEelMBaHUs

77 AHanmmsupyroliee ckpeniuBanue. Hernonnoe 1
JIOMUHUPOBAHHE
Hurnbpunnoe ckpemuBanue. [Ipaktudeckas padbora

78 «V3ydyeHue pe3ynpTaToB AUTHOPUIHOTO CKPELIUBAHUS 1
y 1p030(OUITBI»

79 [luTonornyeckre OCHOBBI AUTHOPHITHOTO 1
CKpEeIMBaHUs

80 CuenneHHoe HacleJ0OBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUSI HACJIECTBEHHOCTH 1

82 I'enetuka nona 1

83 T'eHoTHn Kak 11eJIOCTHAS CUCTEMA 1




['eneTHyecKuii KOHTPOJIb PA3BUTHUS PACTCHUH,

84
YKUBOTHBIX U YEJIOBEKA

85 M3MeHYMBOCT IPU3HAKOB. BUbl N3MEHUMBOCTH

86 MonudukaonHas 3MEHYHBOCTh
BapuanvoHHbIN psig U BapUALIMOHHASL KPUBAs.
JlaGopatopHas pabota «MccnenoBanue

87 3aKOHOMEPHOCTEW MOIUPHUKAIIMOHHONH H3MEHYMBOCTH.
[TocTpoeHue BapuaMOHHOIO psijia U BapUallUOHHON
KPHUBOW»

88 ['enoTunuueckas n3sMeH4uBoCcTh. KoMOMHaTHBHAs
U3MEHYUBOCTh
MyranuonHas n3aMeH4uBoCTb. [IpakTuueckas padora

89 «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX
MHUKponpenapaTax)»

90 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipoliecca.
ONUreHeTHKa 1 SIUreHOMHUKa

91 ['eneruka yenoseka. [IpakTuueckas padota
«CocTaBieHue U aHaJIu3 pPOAOCIOBHON

92 MeTtoabl MeJUIIMHCKON T€HETUKH

93 3HaueHUE MEIULIMHCKON I'€HETUKH B IIPEJOTBPAIEHUN
Y JICYCHUH T€HETHYECKUX 3a00JIeBaHMI yeloBeKa
OcHoBHbIE TTOHATHS cenekiuu. JlabopaTopHas pabora

94 «M3yueHne copToB KyIbTYPHBIX PACTEHUH U TIOPOJ
JIOMAITHUX KUBOTHBIX)

95 Mertoasl ceneknoHHOM paboThl. JlabopaTopHas
pabota «/3yueHue METOI0B CeNEeKIIMN PACTCHUI

96 JlocTnKeHMs CeNeKINN PAaCTEHUN U )KUBOTHBIX.
[TpakTiueckas pabota «IIpuBuBKa pacTeHu»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TE€HETUUYECKUX PECYPCOB

98 broTexHonorus kak Hayka ¥ OTpacib IPOU3BOJICTBA.




[TpakTudeckas padota «M3ydeHre 00bEKTOB
OMOTEXHOIOTUN

99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKON OMOJIOTHH 1
100 XpOMOCOMHAsl M TeHHAsI HH)KEHEpUs 1
101 MenuuuHcKue OMOTEXHOJIOTHH 1
102 PesepBHbIi ypok. HOBT(jpeHI/Ie, 00o0meHwme, 1
CHCTeMaTH3alus 3HaHUH
OBHIEE KOJIMYECTBO YACOB 10 [TPOT'PAMME 102




IHOYPOYHOE IIVTAHUPOBAHME BUOJIOI'HUA 11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTtBO
qyacoB Bcero

DJIeKTPOHHBIe N (ppoBbIe 00pa3oBaTebHbIE
pecypchl

OpomntonuoHHas Teopus Y. Jlapsuna

JIBr>kyime cuiibl 3BOJIIOLMH BUAOB 110 Y. /lapBuHy

Bopb0a 3a cymecTBoBaHNEe, ECTECTBEHHBIHN U
HCKYCCTBEHHBIN 0TOOD

(DOpMI/IpOBaHI/IC CHHTETHYECKON TECOPHH S5BOJIOLNUN

DTarnbl 3BOIOIIMOHHOTO MPOLIECCa: MUKPOIBOJIOIUS H
MaKpOIBOJIOIHSI

| O (] W N

ITonynsiuus — 3neMeHTapHasi €AMHHIA YBOITIOLIMT

S R R

3akoH reHeruyeckoro pasHosecus Jx. Xapau, B.
Baitn6epra. JJaboparopnas padota «BrIsiBieHHE
W3MEHYMBOCTH y 0c00€H OJHOTO BHIa»

-

DneMeHTapHbIe (HAKTOPBI YBOJIOIHN

Dddext ocHoatenss. IhdekT OyTHUIOYHOTO TOPJIBIIIIKA

10

Murpanuu. M3onauuu nonyasuuii: reorpaguyeckas,
Ouonornyeckas

11

EctecTBeHHbI 0TOOp — HanmpaBISIOMINN (PaKTOP IBOJIIOLUU

12

[TonoBoii 0T60p

S

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTat
MukposBostonuu. JlaboparopHas pabora «3ydenue
apoMop(}030B U HAN0AIANITAIIUI Y pACTEHUI U JKUBOTHBIX)

14

[Tpumeps! pUCTIOCOOIEHUI Y OPTaHU3MOB:
Mopdotornueckue, GU3N0IOTHIECKUe, ONOXUMHUECKHE,
noBeneHyeckue. Jlaboparopuas pabota «IIpucmnocobiaeHus
OPraHNU3MOB M X OTHOCHTEIJIbHAS IIeJIECO00Pa3HOCThY

15

Bun, ero kpurepuu u ctpykrypa. Jlaboparopnas padora
«CpaBHEHHE BUIOB 110 MOP(HOIOTHUECKOMY KPUTEPUIO)




16 CtpyKkTypa BUIa 1

17 BunoobpazoBanue Kak pe3yabTaT MUKPOIBOIIOIUU 1

18 CBs13b MUKPOIBOJIIOIMH M STTHIEMHOJIOTUH 1

19 MakxkposBosnrorus. [TareoHToIOrHYecKre METOIbI H3YICHHUS 1
ABOJIIOIUU

20 Buoreorpaduyeckre MeTO B! H3yYEHHS YBOJIOIUH 1

21 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHIECKUE 1
METOJTbI U3YYCHHSI IBOTFOIIUN

29 MosekyJIIpHO-TeHETHYECKHEe, OMOXMMHYCCKUEC U 1
MaTEeMATHYECKHUE METOJIbI U3YUCHHSI BOTIOIIUN

23 OO01me 3aKOHOMEPHOCTH JBOJTFOITHH 1

24 AnanTtuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 1
SBOJIIOIAH

25 HayuHble runoTesbl NpONCX0XKISHUS KU3HH Ha 3eMIie 1

26 JloHayuHbIe IpeACTAaBICHUS O 3aPOXKJICHUU JKU3HH 1

27 OCHOBHBIE 3Tallbl HEOPTaHMYECKON IBOJIIOIIUU 1

28 ['unoTtessl 3apoXKACHUS )KHU3HU 1
Hctopus 3emnn u Meto bl €€ nuzyuenus. Jlaboparopuas

29 pabota «M3y4eHne u onrcaHue NCKOMAaeMbIX OCTATKOB 1
JPEBHHUX OPTaHU3MOBY

30 HayanbHble 3Tanbl OpraHMuecKoi 3BOJTIOLHNH 1

31 OBOIIOLUS DYKAPUOT 1
OCHOBHBIE TaIlbl BOJIOIUU PACTUTEIILHOTO MUPA.

32 [TpakTideckas padbora «/3ydeHne 0COOCHHOCTEH CTPOCHHUS 1
pacTeHUil pa3HbIX OTIEIIOBY

33 OCHOBHBIE 3Tarnbl 3BOIIOLINN )KUBOTHOTO MUpa 1

34 DBoroIus XUBOTHBIX. [IpakTuueckas padora «M3yuenue 1
0COOCHHOCTEH CTPOCHHUS TO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTre %u3HM Ha 3eMJie Mo 3paM U epHoJam 1

36 MaccoBbie BBIMAPaHHUS — 3KOJIOTHICCKHE KPU3HUCHI 1

IPOLLIOTO




37 CoBpeMEHHBIN IKOJOTHUUECKUM KPU3UC, €0 0COOEHHOCTH 1

38 CoBpeMeHHas CHCTeMa OPraHNIECKOTO TPOILIOTO 1

39 OCHOBHBIE CUCTEMATHYCCKUE TPYIIIBI OPTaHN3MOB 1

40 AHTPOTIOJIOTHSI — HayKa O YEJIOBEKE 1

41 Pa3BuTHe npeacTaBiIeHH O MPOUCXOXKICHUH YEJIOBEKa 1
MecTo denoBeka B CUCTEME OPraHHYECKOro MUpa.

42 JlaboparopHas pabota «3ydeHne ocOOCHHOCTEH CTpOCHUS 1
CKEJIeTa YeJIOBEKa, CBA3AHHBIX C MPSIMOXO0XKICHUEM)

43 JIBIKyIIIME CHITBI aHTPOIIOTEHE3a 1

44 CootHorieHre OMOJOTHYECKUX U COLMATbHBIX (PAKTOPOB B 1
AHTPOIIOTEHE3e

45 OCHOBHBIE CTaIMM AHTPOINIOTEHE3a 1

46 [TaseoreHeTnKa M mMajaeoreHOMHUKA 1

47 DBOJIIOIHSI COBPEMEHHOTO YeJIOBEKA 1

48 Yenoseueckue packl. HpaIETI/IlIeCKaﬂ pabota «3yuenue 1
9KOJIOTHUECKHX aJIallTalliil YelIoBeKay

49 MexauCIUIUIMHAPHBIC METOJIBI aHTPOIIOJIOTHH 1

50 3apoxkKACHUE U pa3BUTUE YKOJIOTUU 1

51 Mertonsb! skosioruu. JlaboparopHas pa6£)Ta «H3yuenue 1
METO/IOB SKOJIOTHYECKUX UCCIIETOBAHHI

52 3HaueHne DKOJOTHYECKUX 3HAHUM IS YeJIOBEKa 1

53 DKonornyeckue (HakTopsl 1
Abuotnueckue ¢paktopbl. CBET KakK IKOJIOTMUECKUi (HakTop.

54 JlaGopatopHas paboTa «BpIsgBieHHE TPUCTIOCOOIEHUI 1
OPTraHU3MOB K BIIUSTHUIO CBETa»
Abuotnueckue pakropsl. Temneparypa Kak 3KOJI0THYECKHUM

55 ¢axTop. JIaboparopHas pabota «BrisBieHHE 1
pUCNOoCcO0JICHNH OPraHN3MOB K BIIFSTHAIO TEMITEPATYPBD»
AobuoTtndeckre (HakTopbl. BIa)KHOCTh KaK IKOJTOTHYECKUN

56 daxTop. JIabopaTtopHas paboTa «AHATOMHYECKHE 1

0COOEHHOCTH PAaCTEHHI U3 pa3HbIX MECT OOUTAHMS»




57 Cpenpl 0OuTaHUsT OPTaHU3MOB 1

58 buonornueckne puTMbI 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 buornueckue GakTopsl 1

61 3HaueHre OMOTUYECKUX B3aUMOIEUCTBUM IS 1
CYIIECTBOBaHMS OPTaHU3MOB B CpeJie OOMTaHUs

62 DKOJIOTHYECKHE XapaKTEePUCTUKH MOMYISIIIH 1

63 OcHOBHBIE TIOKA3aTeN MOMYJISIHH: YUCICHHOCTD, 1
IUIOTHOCTb, BO3PACTHAS U M10JIOBAsi CTPYKTypa

64 OCHOBHBIE IIOKA3aTeNH MOMYJISALUH: POXKAAEMOCTh, IPUPOCT, 1
TEMIT POCTa, CMEPTHOCTh, MUTPAIIHH

65 DKoornyeckast CTpyKTypa MOImyJIsuu 1

66 JlnHaMuKa nonyssinuy U €€ peryisnuus 1

67 Kpussle pocra yncnennoctu nonyisanuu. Kpussle 1
BbDKUBaHMSI

68 Okonoruyeckas Huia Buja. JlJabopatopnas padora 1
«[Ipucriocobnennst ceMsiH pacTeHUI K pacCEICHUIO»

69 Buj xak cucrema nomynsnui 1

70 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALUI )KMBOTHBIX 1

71 Co00111eCTBO OPraHu3MOB — OUOIIEHO3 1

72 DKocucTeMa Kak OTKpbITasi cucTeMa 1

73 KpyroBopot BeniecTs 1 NOTOK SHEPTUU B SKOCUCTEME 1

74 OCHOBHBIE TOKA3aTEJIN SKOCUCTEMBbI 1

75 DKOJIOTHYECKHE MUPAMUJIbI 1

76 V3MeHeHus cOO0IIeCTB — CYKIICCCHH 1

77 IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. 1
DKOCHCTEMBI MOpEH U OKEaHOB

78 HpI/Ip?IlHLIC HKOCHUCTEMBI. DKOCUCTEMBI TYHJIp, JIECOB, 1
CTEeTIeH, MyCThIHb

79 AHTpPOIOT€HHBIE SKOCHUCTEMBbI 1




VYpb6oskocucremsl. [IpakTuueckas padora «3yuenue u

80 1
OMHCcaHnue ypOOIKOCHCTEMBI

81 3aKOHOMePHOCTVI/I (bopMHpOBaHUST OCHOBHBIX 1
B3aMMO/ICHICTBUI OPTaHU3MOB B YKOCHCTEMAX
MexaHU3MBbI BO3ICHCTBHS 3arPsS3HEHUH pa3HBIX TUIIOB HA

82 CyOOpraHu3MeHHOM, OPraHU3MEHHOM, TIONYJISIIIMOHHOM H 1
9KOCHCTEMHOM YPOBHSIX

83 buochepa — obmermanerapHas 06010uka 3eMiau 1

84 Yyenue B. U. Bepnazackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OMOCHEphI 1

86 KpyroBopoTsI BemiecTB U OMOreOXMMHUECKUE ITUKIIBI 1

87 3onanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIIH 1

88 YcroiunBocTh Orochepbl 1

89 DKOJIOTMYECKUE KPU3HUCHI U UX IIPUUUHBI 1

90 BosneiicTBue uenoBeka Ha 6uochepy 1

91 AHTpOl'IOl:eHHOC BO3/ICHICTBUE HA PACTUTEIbHBIN U 1
JKUBOTHBINA MHP

92 OxpanHa mpupoJIs! 1

93 OCHOBHBIE TIPUHIIUITEI YCTOWIHMBOTO PA3BUTHUS YSIIOBEUECTBA 1
U TIPUPO/IBI

94 PanmonansHoe MpUpPOAONIONBE30BaHNE U COXPAHEHUE 1
OHOJIOrHYECKOro pa3zHooOpasus 3emin

95 0O6061eHne no TeMe «MUKpPO3BOIIONUS U €€ PE3yIbTaThD» 1

96 O6006merne 1o TeMe «MaKpOIBOJIOIUS U €€ Pe3yTbTaThI» 1

97 O6006menue o Teme «IIpoucxoxaeHne u pa3BUTHE KUZHU 1
Ha 3emiie»

98 O6o06muenne no Teme «lIponcxoxaeHne yenoBeka — 1
AQHTPOIIOTEHE3)

99 O06o06menue Mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHU3MOBY

100 0O606meHne o TeMe «Opraiu3Mbl U cpefia OOUTaHUs» 1




101 O6o06meHne 1Mo Teme «IKOJIOTUS BUJIOB U TTOMYJISTIAN 1
102 O606menue o Teme «buocdepa — rmodanbHAs 1
HKOCUCTEMA»
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




