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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yue6HOMY npenmety "buonorus" (nanee - Ouojaorus) Ha ypoBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBannn B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yaeOHoro npeameTa «bruosorus» 1 OCHOBHBIX MOJIOXKEHUHN (penepanbHOoi pabouel mporpaMmBl.

VYuebusiii npeamer «buonorus» yriyonaéunoro ypoBHs usyudeHus (10-11 xmaccer)
SBIISICTCS OJTHUM M3 KOMIIOHEHTOB NpeIMeTHON ob6nactu «EcTecTBEHHO-HAyYHBIE NMPEAMETHD».
Cormacao mnonoxenusim PI'OC COO mpodunpHbIe y4eOHBIE TPEIMETHI, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOom muddepeHnmraniu 00ydeHus: Ha YpOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIIEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpEeIHUM OOLIUM, CPeIHUM MpPO(pEeCCHOHATBHBIM U BBICIIUM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PA3BUBAIOIIMX 3aJa4y, CBA3AHHBIX C MpoQopHeHTaLnen
o0y4aromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH Hay4YHOTO 3HAHMS,
CBSI3aHHOTO C OWOJIOTHEW, MEOWIIMHOW, JKOJOTUEH, MCUXOJOTHUEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus” maér npencraBiieHHe O IS U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriryOJIEHHOM ypOBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapHaHTHOE) MPEIMETHOE COAEP)KaHUE, €ro CTPYKTYPUPOBAHHE IO pa3/ielnaM M TeMaM,
pacnpeneneHre no KiaccaM, peKOMEHIyeT MOCIIe0BaTeIbHOCTh U3yUeHHs yueOHOTo MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0coOeHHOCTeH oOyuaromuxcs. B mporpamme mo O6MoJIOTMH peau30BaH MPUHIHIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMaTpPUBAeTCsl  HANpaBICHHOCTh HA  TOCJIENYyIoIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPUEHTHPOBAaHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBIIUICHUS, MPEJACTaBICHUNA O 3A0pOBOM 00Opas3e KHU3HH, Ha
BOCIIHUTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKalolled MpupomHoil cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuit ®I'OC COO k MmIaHUPYyEeMBbIM JTUYHOCTHBIM, METANPEAMETHBIM U TMPEAMETHBIM
pesyibprataM o0y4deHHs W B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHbHOM
NEeSITeIbHOCTH O0YYaloIUXCsA 10 OCBOSHHIO COJCpXkaHUs OMOJIOTHYECKOro OOpa3oBaHHs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebHbIil npenMer «buosorus» Ha ypoBHE CpeIHEro OOIero oOpa3oBaHUs 3aBEpIIAcT
Ouonornyeckoe oOpa3zoBaHue B IIKOJIE U OPUEHTHPOBAH Ha PACIIMPEHHUE M YIIIyOJICHHE 3HAHUM
o0yyaromuxcst O JKMBOH TpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouoioruw,
SMOpUOJIOTUH U OUOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJIEKIMH, OMOTEXHOJIOTUHU, HBOJIOLMOHHOTO
YUEHUS U IKOJIOTUH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriyOlIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
HOJATOTOBKY OOYYaroIIUXCsl K TOCIEAYIOUIeMY MHOJYYeHHI0 OMOJOrMYecKoro oOpa3oBaHUs B
By3axX M OpraHM3alMsaX CpeAHero npodeccruoHanbHOro oopasoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUHM, IMOJIYYEHHBIX NpPU HM3YyYEHUH OOYyHaroIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpasoBanus, B 10—11 kmaccax 3TH 3HaHUA MOJy4YarOT pa3BUTHE. Tak, pacIIMPEHBI U YTIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJHHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIECHUS
IPUKIAJIHOTO M MOUCKOBOIO XapaKTepa, KOTOPhIE MOXKHO HCIOJIb30BATh KaK OPUEHTHUPHI AJIs



MocJIeyIoNero Beibopa npodeccun. Bo3MokHa Takyke WHTErpanus OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOLMMH 3HAHUSMH, TIOJTYYEHHBIMU O0YUYaAIOIIMMUCS NIPU U3YUYEHUH (PU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIIONUOHHBIN MOAXOABI K U3ydeHHio Ouoniornu. CorjacHO UM, H3y4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IJISl )KUBBIX CHUCTEM Pa3HOI'0 YPOBHS OpraHU3allHH,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHUs OMOJIOTMYECKOTO pPa3HOOOpa3us
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCS OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
SMOPUOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLHUH, OMOTEXHOJIOTUHA U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomuXcs MO OOTaHWKE, 300JOTHH, aHATOMHH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYueOHbnii npenver «buonorus» TpuU3BaH 00€CIEUYUTh OCBOCHHE OOYYAFOIIMMUCS
OMOJIOTHYECKUX TEOpPHA M 3aKOHOB, HJAEH, NPUHIMIIOB W TMpPaBHJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTHUHBI MHpA, 3HAHUH O CTPOCHUH, MHOT0O0Opa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALUU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIIEOBAaHHUSIX B OWOJIOTMH, MPUKIATHBIX ACHEKTaxX
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKAaHUSA MHTEpeca O0y4aromMXcsi K OMOJIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepraia B COIEpKaHUH IPOTrpaMMBbI IO
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJICHUS W PAa3BUTHUS TOW WM MHOMN
oOnacTu OMOJOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEUIINX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEeM.

Henb nzydenus yueOHoro nmpeamera «buonorus» Ha yriyOnéHHOM ypOBHE — OBIIAJICHHUE
Oo0y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3alluu >KUBBIX CHCTEM
pPa3HOTO paHra U NpuoOpeTeHrne YMEHUIN HCIOIb30BaTh ATH 3HAHUS B (OPMUPOBAHUU MHTEpECa
K omnpeaenéHHoi o0nacTu mpodeCCHOHANBHON NEATETbHOCTH, CBI3aHHONW ¢ OMONOTHEH, Wi K
BBIOOPY yueOHOTO 3aBeIeHHs I TPOAOIDKEHUS OHOIOTUYECKOro 00pa3oBaHMUs.

Joctuxenue 1enu n3ydeHust yaeOHoro nmpenmera «buonorusi» Ha yriyOJl€HHOM ypOBHE
o0ecrieunBaeTcs pelieHueM CIeAYyomuX 3a1ay:

OCBOGHHE OOYYalOIMMHUCA CHUCTEMBbI  OWOJIOTMYECKUX  3HAHUU: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSIX, KOHLEMNIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TMpaBMIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSAX OHMOJIOTHYECKUX CHUCTEM (KJIETKa, OPTaHW3M, TOMYJISAIUs, BU],
ouoreoneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi ¢  MeToJaMH  TO3HaHWsl  KUBOW  MPUPOJBI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISPHOU M KJIETOYHOU OHOoIoruu,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKIIUU, OMOTEXHOJIIOTUU U CUHTETHYECKOM
OuoJNIOTHH, TMAaJCOHTOJOIMH, OKOJOTHHM); METOAAMU  CaMOCTOSTENBHOTO  IPOBEICHHS
OMOJIOTMYECKUX HCCIEIOBaHUM B JabopaTopun W B Tpuponae (HaOIoJeHue, H3MEpPEeHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIa/ICHUE OOYYAIOIIMMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOAWUTh, aHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TIOJIB30BATHCS OMOIOTMYECKON TEPMUHOJIOTHENH U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OWUOJOTHMM U COLHAJIbHO-
SKOHOMHMYECKUMH M SKOJIOTMYECKHMMH MpoOJieMaMU YeIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOCH [EATENPHOCTH 10 OTHOIIGHUIO K OKpYXaolleil NpupogHOW cpene, COOCTBEHHOMY



3I0POBBI0O U 3J0POBBI0  OKPYXKAIOUIMX JIIOeH; OOOCHOBBIBaTH M  COOJIOJATh  MEphI
npoMIaKTUKN WHPEKIUOHHBIX 3a00J€BaHUH, paBWia MOBEICHHUS B MPUPOJE M OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOU >KM3HENEATEIHHOCTH B YPE3BBIYAWHBIX CUTYAIUSAX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepHU30BaTb COBPEMEHHBbIE HaydHble OTKPBITUS B 0O0JacTu
OHOJIOTHH,

pa3BUTHE y 00YYAIONINXCS WHTEUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B MpoIecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMH HCCIEIOBAHUSIMHU B OHOJIOTHH,
pelaeMbpIMi €10 TIpoOiieMaMu, METOA0JIOTHed OHOJOTrHYeCKOro MCCIEAOBAaHUS, MPOBEACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUs OHOJOTUYECKUX 3a7ad, MOJEITUPOBaHUS
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCsl [IEHHOCTHOTO OTHOIIEHUS K KHBOW MPHUPOJE B LEIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOM, TIE€HEeTHYEeCKON
rPaMOTHOCTH, OOIIeH KyJbTYphbl MOBEACHHS] B IPUPOJIE; MHTETPAIlMM €CTECTBEHHO-HAayUHBIX
3HAHUMH;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIHOHATBHOM IPUPOAOIOIE30BAHUH
(cobmroneHne TpaBuUJl TOBEACHUS B TMPUPOJE, OXpPaHbl BHUJIOB, AIKOCHUCTEM, Ouocdepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS W 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku  3a0oieBaHUM, oOecriedeHre  OE30MACHOCTH  JKU3HENCATCIILHOCTH B
Ype3BBIYANHBIX CUTYAILUAX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3JaHHME YCJIOBMM JJIi OCO3HAHHOrO BbIOOpa OOYYAIOUIMMUCS WHIUBUIYaTbHOU
00pa3oBaTeNbHOW  TPAEKTOPHH, CIOCOOCTBYIOUIEH MOCIEAyOMEMY HpOoPecCHOHATHLHOMY
CaMOOMPE/ICIICHUIO, B COOTBETCTBUU C HHIWBHUIYaTbHBIMH HHTEPECAMH U MOTPEOHOCTIMHU
peruoHa.

OO0riee 4YKMCIIO YacoB, OTBEICHHBIX HA HM3y4YCeHHE OHMOJOTUM Ha YriayOJEHHOM YPOBHE
cpenHero obmiero obpaszoBaHusi, coctaBisier 272 yaca: B 10 kmacce — 136 gaca (4 vaca B
Henento), B 11 kimacce — 136 gaca (4 yaca B HEIeINIO).

Orb6op opraHu3alMOHHBIX  (GOpM, METOJOB H CPEACTB OOy4eHHs OHMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp>KaHUS M HANpaBJIEHHOCTU Ha MPOAODKEHHE
Ouoornyeckoro o0pa3oBaHUs B OPraHM3ALMAX CPEIHEr0 MPOPECCHOHATIBLHOTO M BBICHIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYCHUW OMOJIOTMHM HA YTIIyOJEHHOM YpPOBHE SIBISICTCS
MpOBECHUE J1a0OpaTOPHBIX M TMpakTHUecKux pabor. Takke ywyacThe oOydalmmxcs B
BBITIOJTHEHUH  TPOCKTHBIX UM y4eOHO-MCCIEAOBATEIbCKUX pabOT, TeMaTHKa KOTOPBIX
OTIpE/ICNIACTCS yYUTENIeM Ha OCHOBE HMCIOIIMXCS MaTepUaTbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

ConepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uoyorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHsS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH Mpobiembl. DyHIaMEHTadbHbIE, MPUKIAIHBIE U
MOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OuoOMOTMHM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouonorueii. 3HaUYeHHE OWOJOTHM B  MPAKTHYCCKOU
JEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3MCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
PUPOJIBI.

JdemoncTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japsun, Y. 'apseii, I
Mennens, B. M. Bepuanckuii, WU. II. IlaBno, M. M. MeunukoB, H. M. Basuios, H. B.
Tumodees-Peconckuit, [Ixx. Yorcon, ®@. Kpuk, []. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJNIOTUU C APYTMMU HayKamm», «Cuctema OMOJIOTHYECKUX
HayK».

Tema 2. JKuBble cucTeMbl U UX U3yUEeHUE

JKuBbie cucTemMBbl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIIOCTHOCTb, CJOXKHOCTh M YHOPSAIOYEHHOCTD
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTraHM3allUs, CaMOBOCIPOM3BEIECHUE, Pa3apakMMOCTh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHU OpraHu3allMd KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOreoICHOTHYCCKHIA),
o6uoctepnsiit. [Iponeccsl, npoucxoasmue B KHUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznup kak popma cymectBoBaHus Matepuu. Hayku, nzydaromnue »KUBble CUCTEMBI Ha pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3ydenne xuBbIX cucteM. MeToasl Ouonormueckod Hayku. HaOmroneHue, m3MmepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme O 3aBUCHMMONM UM HE3aBUCUMOM
nepemeHHoi. [lnmanupoBanme skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. Hymnepas
runore3a. [lonsaTue BEIOOPKU €€ JO0CTOBEpHOCTh. Pa3dpoc B Omonorndeckux naHHbix. OneHka
JIOCTOBEPHOCTHU TOJIYUEHHBIX pe3yibTaToB. [IpUUMHBI MCKaXKEHHSI PE3ylIbTAaTOB 3KCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumer u  cxembl: «OCHOBHBIE TIPU3HAKU IKU3HUY», «DBHOIOTHYECKHE CHCTEMBD»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHu3alliu KUBOM NpUpoab, «CTpoeHne KUBOTHON
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI  OpraHOB  YEJIOBEYECKOIrO  OpraHu3May,
«buoreorienos», «buocdepan, «MeToabl U3ydeHHs] )KUBOU MPUPOIBI.

O6opynoBanue: 1abopaTtopHOe 000pyIOBaHUE /ISl IPOBEACHUS HAOTIOACHUIA, U3MEPEHHH,
HKCIIEPUMEHTOB.

IIpakTnyeckasi padora «l/crnonp30BaHHE PaA3IMYHBIX METOJOB MPU H3YYEHUHU >KUBBIX
CUCTEMN.

Tema 3. buosiorusi Kjierkun



Knetka — cTpykrypHO-GYyHKIIMOHAIbHAS €IMHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJEKYISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMNUs, XpomaTtorpadus,
a7eKkTpodope3, METOJ MEUYEHBIX aTroMoB, auddepeHnransHoe eHTpUudyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAs MUKPOCKOIHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOcKom», «lcropus
Pa3BUTHUSL METOI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENnapaThl PacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckasi padora «/3yueHue MeTOJIOB KJIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe HeHTpudyruposanue, [TLP)».

Tema 4. XuMu4eckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMHKpPOdJIeMEHThl. Boaa u €€ poib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYIISALUH.
MuHepanbHbIe BEIIECTBA KIETKH, UX OUoIornyecKkas poib. Poib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckue noiaumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunast cTpykTypa Oenka, HMenTHIHAs
CBsi3b. BropuuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxos. buonornueckue ¢pynkunu 6enkoB. [Ipuonui.

VYrneBonpl. MoHOCaxapubl, AUCaXapuJibl, OJUrocaxapuiabl W Tonucaxapuabl. OOmui
IUIaH CTpOoeHuss U (U3MKO-XMMHMYECKHE CBOICTBa YriieBojoB. buonoruueckue GyHKIUN
YIJIEBOJIOB.

Jlunuasl.  T'mapodmnbHo-ruapodoOHBIe  cBoiicTBa.  Kmaccudukaums — numnmmos.
Tpurnunepuasi, Gochoaunuabl, BOCKH, crepousibl. buomornueckue Gpynkiuu munuaos. Oo0mume
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KucioT. HykieoTuusl.
[Tpuntun xkomrementapHoctu. [lpaBuno Yapradda. Crpykrypa JJHK — aBoitHas cnimpaiib.
Mecrtonaxoxaenue u ononorndeckue Gpynkuu JJHK. Bunsr PHK. ®yaknun PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B mojaekyiae AT®. buonornueckue
¢ynkunn  AT®. BoccTaHoBIEHHBIE [EPEHOCUMKH, WX (GYHKIMH B KileTke. /[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CtpykrypHast OuONIOTHs: OMOXUMHUYECKHEe W OMO(pU3MUECKHUE HCCIEAOBAaHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomousiekyn. Mooeruposanue cmpykmypol u  QyHKyuu
buomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiin u opeaHudyeckuii cunmes OUOMONEKYL U
UX HENnPUPOOHBIX AHATI0208.

JdemoncTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrnpeneieHue XMMAYECKUX JJIEMEHTOB B )KUBOU MIPUPOAEN.



Tabmuper u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe oOpraHu3moBy, «CTpOeHHE MOJEKYNBl Oelkay,
«CTpyKTYpbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYyd YrieBofoB», «CTpoeHHEe MOJIEKYI
TunuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHue MOJeKyabl ATD.

OO6opynoBaHue: XUMUYECKas TTOCYy1a U 000pyI0BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnasi padora «lccienoBanne HyKIECHHOBBIX KHCIOT, BBIICICHHBIX M3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKHU

Tunel KIETOK: dyKapHOTHYecKass W mpokapuotuueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne mpoKapuoTHUEeCKOW KieTku. Kierounass crTeHka OakTepuii ©  apXewu.
Oco0eHHOCTH CTPOEHUS TeTepOTPOPHON M aBTOTPODHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenre u pyHKIHOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lma3maruueckas meMOpaHa
(razmanemma).  CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3
MJIa3MaTHUeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PabGora
HATpUil-KaJMeBOro Hacoca. DHAOLUTO3: MUHOUTO3, (haronuro3. Dx30muto3. Kiietounas creHka.
CtpykTypa ¥ PyHKIIMU KJIETOYHOW CTEHKH pacTeHUM, TprOOB.

[urommaszma. I{uro3onb. Ilutockener. JIBukeHue nutToruia3mbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbBIE OpraHOWBI KIETKHU: dHAormnazmatudeckas ceth (IJIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpocHHE U (YHKIUU. B3auMMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUIOB KICTKH.
Ctpoenue TrpaHyIsipHOTO peTuKynyma. Mexanusm Hanpasnienus oeaxoe ¢ JIIIC. CunHTe3
pactBopuMbIX  OenkoB. CuHTE3  KJIETOUYHbIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJOMIIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkus anmapata ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1b0xcu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbiX kieTok. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJBI KJIETKH: MUTOXOHIPHHM, TIJIAcTHIbL. [Ipoucxodicoenue
mumoxouopuui u niacmud. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHIApUNA U TmacTuia. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TILIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIMX
pacTeHuH.

HememOpannsie opranouzsl kieTku CtpoeHue M QyHKIMM HEMEMOpPaHHBIX OPraHOUIIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxkpogunramenmol. MpllIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIeMmoK.
Mukpotpy6ouku. Krertounsrii mnentp. CTpoeHHWE U JBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpotpyOouku nurtoriasmsl. LlenTpuons. benku, accoyuupogannvie ¢ MUKpopuiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OGonouka siApa, XpOMAaTUH, KapuOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepubiii 6enKoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEp(da3HOM
sape. Jyxpomamun u 2emepoxpomamun. BelKu XpoMaTHHA — TUCTOHBL. /J[unamuxa s0epHot
060.10uKU 8 MUmMo3e. H0epHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHUTeNbHAsh  XapakTEpPUCTHKA  KIETOK  DYKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOH).

JdemoncTpanuu



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

Tabmuubl u cxembl: «CTpoeHHE SYKApUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTpOCHHE PACTUTEIBHON KIETKW», «CTpOoeHnEe MUTOXOHIApUN», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHKpPOIpernapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KICTOK.

JlabopaTopnasi pabora «3ydyeHne CTpoeHHs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHasi padora «/ccienoBaHue Ia3MoiIn3a U JCMIa3MOJIN3a B PACTUTEIbHBIX
KIIETKAX.

IIpakTuyeckas padora «/3yueHue NBIKEHUS [IUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBpPallleHUE JHEPTUH B KJIeTKe

AcCCUMWISINS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M  TeTepoTpodHBIA. YyacTue KuUCIOpoAa B  OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe oOecrieueHne kieTku: npeBpaimeHue AT® B 0OMEHHBIX Mporeccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHOro Meradoym3ma. DepMeHTHI, WX CTPOCHHE,
cBoiictBa W MmexaHusMm neiictBus. Kodepmentsl. Otnmuus (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBaTOpbl ©  OCIKU-UHTUOUTOPBL. ~ 3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIM OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKUX BEHIECTB B KIETKE. POTOCUHTE3. AHOKCUSEHHbIU U
oKcueenHbvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs, Cs. u CAM-munvr pomocunmesa. [IpoagyKTUBHOCTD (HDOTOCHHTE3A.
Bnusiaue pa3nuuHbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Keae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunbsl Opoxenus. [IpoaykTel OpoKeHHS M MX HCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUYEecKOro obmeHa. I[lonroTOBHUTENBHBIM 3Taml.
['mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, UM KIETOYHOE JbIXaHue. Ponb MUTOXOHIpU B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OxkuciautTenbHoe GocHopHINpOBaHUE.
Onepeus membpannoeo epadouenma npomonos. Cummes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB Meped  aHadPOOHBIM.
D¢ hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

Hoprpersr: k. ITpuctom, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOoCHHTE3», «IHEpPreTUYecKuid oOMen», «buocwHTE3 Oenkay,
«Ctpoenne GpepMeHTay, «XEeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOH MHKPOCKOII, 000pPYJIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JladopaTtopnasi pa6ora «/3yueHHe KaTaIUTUYCCKONM aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)y.



Jladoparopnasi pabGora «lV3yueHue (epMEHTATHBHOTO pACIICIICHUS TEPOKCH/IA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

Jla6opaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHasi uHgopmanus u peajn3anus e€é B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX MATPUUHOIO
cuHTe3a. Peanmsanus HacneacTBeHHOW uHGpopMmanuu. ['eHeTHYecKuil KOJI, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMILJIEMEHTApHOCTD,
AHTUNAPAUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kiemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocuuTese Genka. YciaoBus
ouocunTe3a Oenka. KogupoBanne aMuHOKUCITOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHuzanusi reHoMa y MpoKapuoT U
9YKapHoT. Perymsauus akTUBHOCTH T'eHOB Yy mpokapuoT. I'mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HeksleTouHble (JOPMBI KU3HU U 0OIUraTtHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn J[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHpie 3a0oyieBaHuMsi 4enoBeKa, KUBOTHBIX, pactenuii. CIIUJ, COVID-19,
COLMANIbHBIE U METUIIMHCKHE TIPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuiux maccugos («bigdatay) cmpyxmypHuvix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoncTpanuu

[Moptpetsr: H. K. Konsuos, JI. . UBaHOBCKUH.

Tabmumpt w  cxemsl: «buocuHTe3 Oenka», «l['eHeTmyeckuir Koma», «Bupyce,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBbIH HUKJ KIETKH

Knerounslii 1wk, ero mepuoasl u perymsnus. Mutepdaza u muro3. OcoOeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kietku k AeneHuro. [IpecuHTeTHYCCKUIMA
(MTOCTMUTOTUYECKUI), CHUHTETUYECKMH W MOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEepPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — permkanusa. Ilpunuuner  penmukanuun — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIM  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHusm
perumkamuun - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TeloMmepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TaruioNIHBIA HAOOPBl XPOMOCOM.
['omosiornynbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MHUTO3a M NPOUCXOIAIIME B HUX IMPOLECCHL. THIBI
muto3a. Kaprnokunes n nutokuses. buonornueckoe 3HaueHME MUTO3A.

Perynsiiuss MUTOTHYECKOTO IHMKIA KIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
arnomnTo3.



Knerounoe sapo, XpoMocoMbl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buounghopmamuvecxue
Mooenu YHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «KU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoCHHE XPOMOCOMY,
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnasi pabdora «HabGnronenre MuTo3a B KIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE, KOJOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KogoHuanbHbie
OpraHU3MBI.

B3anMocCBs3b yacTeli MHOTOKJIIETOYHOTO OpraHus3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neioe. I'omeocras.

Tkanm pacrenuii. Tubl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas, IOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTpOEHHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu >KMBOTHBIX W  4EJIOBEKA. TWUMNbl JKUBOTHBIX TKaHEH: HJNUTENUATIbHAS,
COEMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUA, (PYHKIHMH U pacroiioKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIIUM OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenersl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHblil 1 BHYTpeHHHMI ckeseT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEM.

JIBukeHHEe OpraHu3MoB. [IBMKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. J[I[BU)KEHHME MHOTOKJIETOYHBIX PpAaCTEHUW: TPONMU3MBI M HACTHUHU.
JIBukeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeloBeKa: MbleuHas cuctema. Pediexc. CkenerHeie
MBIIIIIBI U UX paboTa.

[Turanue opranusmos. [loryomnieHue BoJbI, YTIAEKUCIOrO Ta3a U MUHEPAIbHBIX BELIECTB
pacteHusmu. [IuTanue >XMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPHUKJIETOYHOE IHIIEBAPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOTO TpakTa. lIummeBaputenbHble
»enesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. J[prxanue »wuBoTHBIX. {uddy3us razos yepes
noBepxHOCTh KieTKU. KoxkHoe npixanue. J[pixarenbHas MOBEpXHOCTh. XKabGepHoe U JEroyHoe
JIpIxaHue. JlpIXaHWMEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCI0KHEHHUE
CTPOEHHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JIpIXxaTenpHas cucTeMa uejoBeka. MexaHusm
BEHTUJISIIIAM JIETKUX y TITUI] U MICKOMUTAOIINX. Perynsnus apixanus. J[prxaTenbHble 00bEMBI.

TpaHcoOpT BEMIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcmopT
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHOoCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHUS  CTPOEHUS.  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsusi.

Boinenenune y opraHu3moB. BeineneHue y pacTeHud. BelneneHue 'y JKUBOTHBIX.
Cokpatutenbubie Bakyoiau. Opranbl BblgeneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTENBHON cHUCTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. lloukn.
Crpoenue u ¢pyHKunoHupoBanue HeppoHa. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropel OakTepwii u
IUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX IPOU3BOHBIE. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIIeTOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxxnéuapli W TpHOOPETEHHBIM  CIEM(PUISCKUNA HWMMYHUTET. Teopus KIIOHAJIbHO-
cesiektuBHOro ummyHnurera (I1. Opmux, @. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

Pa3apaxkuMocTe M perynsauus y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKIJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HauYEHUE.

HepBHasi cucrema u pediekTopHas peryiasius y >KMBOTHbIX. HepBHas cuctema u eé
OTZEINbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u peduexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymMopanbHas perynsius ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. [lelicTBUE€ TOpMOHOB. B3amMOCBsI3b HEpPBHOU U
SHJOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cucTeMa.

JdemoncTpanuu

IToptper: W. I1. I1aBnoB.

Tabmupel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHui», «CHUCTEMBbl OpPraHoB
[IO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHHUE HACEeKOMBIX», «TkaHuU pacTeHUN»,
«Kopuesbie cuctembl», «CtpoeHue credmus», «CTpoeHHe JIHCTOBOW IUTACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiienurensHas cucremay, « JHIOKPUHHAA cucTemay, «CTpoeHue MbIIIbD, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHyTpeHHee cTpoeHHue 10KI€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKUBBIC
HK3EMIUIPHl KOMHATHBIX PacTeHUil, repOapuu pacTeHHH pa3HbIX OTJIENIOB, BIAXHbBIC IpenapaThl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelIOBEKa,
o0opysoBaHue JJs JEMOHCTpAallMUd TMOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHMIA,
pacuieruieHus Kpaxmaiga ©  OeJKOB TMoj JelcTBHEM (EepMEHTOB, 0OOpyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB [0 U3MEPEHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHasi paGora «/3ydyeHne TkaHel pacTEHUI».

JlaGoparopnas padora «/3yueHre TKaHel )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecrioioe (BKIItoUasi BETE€TaTUBHOE) H MOJI0BOE. Bupl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pasmuoxeHue. IlonoBeie kieTku, winm ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Meitosze. Kpoccunrosep. buonornueckuili cMmbIca Meiio3a U MOJIOBOrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KMBOTHBIX. [loJlOBbIE  Kene3bl.
OO6pa3oBanre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOeHHE TOJIOBBIX
KJIETOK.

Om1o10TBOpPEHHE M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyabHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopgoeenes — 0o0Ha u3 enasHvix npobiem smbpuonocuu. Konyenyus mopghozenos
u modenu mopghozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JATyIiKu). JpoOnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OCoOEHHOCTH NPOOJEHUS MIICKOTMHUTAIONIUX. 3apOABIIIEBbIE JTUCTKH (TacTPYJISIIHS).
3akjaZKka OpPraHoB M TKaHEW U3 3apOABIIIEBBIX JHCTKOB. B3anMmHOe BiIusSiHUE YacTel
pa3BUBaOIIErocs 3apojpima (d3MOpHOHANbHAs WHAYKIHMS). 3akjaJka IUTlaHa CTPOCHUS
J)KUBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IUUHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbIi mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3ButHe ¢ MeramMopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. PaKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSL y JKUBOTHBIX M uenoBeka. [lepuoJbl OHTOreHe3a 4YelloBeKa.
CrapeHue U cMepTh KaKk OMOJIOTHYECKHUE MTPOIIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur u crnopodur. Melo3 B KM3HEHHOM
nukie pacrenuit. OOpa3oBaHue crmop B TIpoiecce Meio3a. ['aMeTroreHe3 y pacTeHH.
OnnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBl PETYISIIIUU OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereraTuBHOe pasMHOXKEHUE», «THIIBI OEcrIoNoro pasMHOKECHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHabl», «Pa3MHOXeHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meiio3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SHUIEKIETKH M CIIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe m Hempsimoe paszBuTHE», «Pa3BuTue Maiickoro
Kykayn, «Passutue capanum», «Pa3sBuThe JIArymkn», «{BOMHOE OMIOIOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CtpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX PACTCHUN», «KW3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <«OKWU3HEHHBIM LHMKI MXa», <OKU3HEHHBId I[MKJI ManoOpOTHUKAY,
«KU3HEHHBIN UK COCHBIY.



O06opynoBaHHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl sSIMIEKICTOK U CIIEPMATO30HI0B,
Mozelb «L UKl pa3BUTHS JIATYIIKH Y.

Jlaboparopnasi paGora «/3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BpIsiBIEHME NMPU3HAKOB CXOJICTBA 3apPOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W PAa3BUTHS TEHETUKM Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BuTHM reHetuku. PabGorer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, AJIEIbHBIE
TeHbl, albTEPHATUBHbIC MNPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3UroTa, 4HMCTas JIMHUSA, THOpUABI, TeHOTUN, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUIN, MOJICKYIIPHO-TEHETUYECKUM.

JdemoHcTpanuu

Hoptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
Benosepckuii, I'. /1. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxeMbl: «MeTo bl TeHETUKIY, «CXEMbI CKPELTUBAHUS Y.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCIICTOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOOOpasus
ruOpuioB mepBoro mokoyieHus. [IpaBuino momuHupoBaHus. Bropoi 3akoH MeHmens — 3aKoH
paciernieHus npu3HakoB. LluTomornueckiie 0OCHOBBI MOHOTHUOPHIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

AHanu3upytoniee  ckpeuiuBaHue.  [IpoMexyTOuHbBI ~ XapakTep — HaclielOBaHUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JTOMUHUPOBAHUU.
Jurnbpumnoe ckpemuBanue. Tperwid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYecKe OCHOBBI AUTUOPUTHOTO CKPEITHBAHUS.

CuernneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMu. XpOMOCOMHas TEOpPHUsI HACIEACTBEHHOCTH.

I'enetnka mosia. XpoOMOCOMHBIM MEXaHU3M OMNPEACNICHUS MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M Te€TepOraMeTHbId IIOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C TOJIOM.

I'enoTun kak 1menoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE JACHCTBHE T€HA.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX T€HOB. KoMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eneTndeckuii KOHTPOJIb DPa3BUTHUS PACTEHHUM, JKUBOTHBIX U YEIOBEKA, a TaKkKe
(GU3MONOrMYecKUX TPOLECCOB, TOBENCHUA U KOTHUTHBHBIX (QyHKIM. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MUH — MApPa3UT» U «XO3IUH —
MUKpoOrnomy. ['eHeTHUecKkne acreKThl KOHTPOJIS M U3MEHEHHUs HAaclIeACTBEHHONH MH(OpMAaIiK B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnensn», «Tperuii 3akoH MeHnaens»,
«AnHanuzupyolee ckpeuupanuey, «Hemnonnoe gomuaupoBanue», «ClenieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo30h by, «'eHeTnka monay, «Kapuorumn yenoBekay, «Kapruotumn aApo30Qpuib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeIn3mM», «B3aumoaeincTBie reHoBY.

OGopynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPHUIOB MEPBOTO
MOKOJICHUS] U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEI0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMHU CLETIEHHOTO HACJIeJOBAaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozodwuay.

IIpakTuyeckasi padora «/3ydeHne pe3ylnbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

IIpakTnyeckass padora «lI3yyeHne pe3ynbTaToB JUTMOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbl  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeasl B (opMupoBaHMM MOJIU(DUKALIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapualuoHHasi kpusas (B.
Noranncen). CoiicTBa MOIU(UKATMOHHONW N3MEHUYUBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW M3MEHUYMBOCTH. Buibl
FeHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHas M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHYUBOCTH. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pazHOOOpa3us
B [Ipe/ieJIax OJTHOTO BHU/IA.

MyrtanmonHass HW3MEHYMBOCTb. BHABl MyTanuid: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLUUPOBAaHHbIE MYTalMHU. SIEepHBIE M IUTOILIA3MAaTUYECKHUE MYTallUHU.
Comaruueckre W MOJOBble MyTauuu. [IpUyuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BIMSHHE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJOTHYECKHX
psanoB B HacnenctBeHHoW wu3MeHuunBocTd (H.M. BaBunoB). BHesnepHas W3MEHYHMBOCTH |
HACJIEJCTBEHHOCTb.

Onueenemuka u NUCEHOMUKA, PONb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmumel U cxembl: «BuIasl HW3MEHUHMBOCTHY, «Moau(uKalMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAS  M3MEHYMBOCTDY, «Meitio3y, «OnI010TBOPEHUEY, «I"eHeTHUeCcKUE
3a001eBaHUs YEIOBEKay, «BUIbI MyTamuii.

O6opynoBanue: XUBbie U repOapHbIe SK3EMIULIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

Jladoparopnasi padora «lccinegoBaHue 3aKOHOMEPHOCTEW  MOAM(UKAITMOHHON
M3MEHUYUBOCTH. [TocTpoeHuEe BapUaIllmOHHOTO psAJia U BapUAllMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapoaHass NpOrpaMMa HUCCIENOBAHMS TI'€HOMAa 4YeEJIOBEKa.
MeToapl U3y4eHHS] TEHETUKH YEeJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUUECKHH,
NONYJSLUOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeThYecknil. CoBpeMEHHOE OIpeaesieHue



TE€HOTHIA: IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [TIP-
aHanmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacinenCTBEHHOM MNPeapacnoiioKEHHOCTbIO. 3HAU€HHE MEIUIMHCKOW T€HETUKU B
NPEeIOTBPALICHUN U JICUEHUU TeHETHMYeCKHUX 3a00JieBaHUN uenoBeKa. MeIuKOo-TeHEeTHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUUECKOTO Ipy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOpbl MOBHIIICHHON YYBCTBUTEIHHOCTH YEIOBEKa K (U3UYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKaloIlew cpenpl. l'eHeTnueckas NpeapacnoioKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoncTpanuu

Tabmumer u cxembl: «Kapuotun denoBekay», «MeTOIbI M3yUeHUS TCHETHKH YEIIOBEKa»,
«["eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckasi padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuust OpraHu3MoB

JlomecTukanus MU cenekuus. 3apoXkACHHUE CelNeKIUM U JomecTukanuu. Yuenne H. U.
BapunoBa o LleHTpax mpoucxoxaeHnuss 1 MHOT00Opa3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3JJaHMM COPTOB pACTEHUW MW TMOpoA KUBOTHbIX. CopT, NOpoJa, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAcieACTBEHHOM m3MeHunBoctd H. WM. BaBuioBa, ero 3Hauenue st
CEJIEKIIMOHHOM pabOTHI.

MeTtonpl ceneKImoHHOU paboThl. MIckycCcTBeHHBIN 0TOOpP: MAaCCOBBIN U MHINBUTYaIbHBIH.
DTtanbl KOMOWHAIIMOHHON ceNeKIuu. VcnbITanue mpou3BOAUTENe 1o moToMcTBYy. OTOOp MO
TEHOTHUITY C MIOMOIILIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAIIU3a
JHK.

HcKkycCcTBeHHBIM MyTareHe3 Kak METOJ CEJEKIMOHHOW paboThl. PaamanuoHHBIA U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHWe TEHOMHOTO pEAAKTUPOBaHUS M MeTonoB pekomOumHaHTHbIX JHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJIeKLUH.

[Tomyyenue monumionaoB. BHyTpuBHmoBas rubpuamszanus. bBIU3KOpOJICTBEHHOE
CKpellrBaHue, Wik UHOpuauHr. HepoacTBeHHOe cKpeluBaHue, Wik ayTOpuauHr. I'eteposuc u
ero mnpuuuHbL. Vcmonb3oBanwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALUAL
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHIXKEHUS CENEeKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHAs pegoNtoOYUsLY.

CoxpaHeHHE W U3Y4YEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUN U MX AUKHAX
poaudeii sl CO3JaHMs HOBBIX COPTOB U THOPUIOB CETbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMUu pecypcami CenbCKOX03AUCMBEHHBIX U NPOMbICIO8bIX
JHCUBOMHBIX 8 YETIAX VIYUULeHUs] CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
NePCneKmueHbIX MEXHOL02UL.

JdemoncTpanuu

[Toptpetsi: H. M. BaBusnos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssauenko, b. JI.
Acrtaypos, H. bopinoyr, JI. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTU», «METONbI CeleKIun»,
«OT1nanénnas rudpuan3anusy, «MyTareHesy.

JlaGoparopHasi padora «l/I3ydyeHre COPTOB KYJIbTYPHBIX PACTEHUW W MOPOJ JOMAIIHUX
YKUBOTHBIX.



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBrUBKa pacTEHUII.

Ikckypeusi «OCHOBHBIE METOJBI U JOCTHXKEHHS CEJIEKLIMU PACTeHUH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATEIbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTUH, — KJIETOYHBIE M TKAHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJeOoImeyeHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. MuKpoOHroiaornueckuii cuures. OObeKTh
MHUKPOOHOIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Cozanue TEXHONOTMM M MHCTPYMEHTOB  II€JIEHANPABIEHHONO HW3MEHEHUS U
KOHCTPYUPOBAHHUs TEHOMOB C II€JIbIO MOJYYEHHsI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKAIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE MY TH.

Kiierounass nnkeHepusi. Meroabl KylbTypbl KJIETOK M TKaHEH pPacTeHUH WM >KMBOTHBIX.
Kpuobanku. Comarudeckas rubpuamzanus M cOMaTHUecKuil smOpuorenes. Mcmonb3oBanue
TarjiOWJIOB B CEIEKUWUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SIHMLEKICTOK W KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMMU SAEP
KJIETOK. 1exnonocuu 0300posienus, KyIbMUGUPOBAHUs U MUKPOKIOHAIbHO2O PAZMHOMCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpoOMOCOMHAasi U T€HHasi UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha M KOHCTPYUPOBAHUE
pexomOuHanTHbIX JAHK. Cozdanue mpanceennvix opeanuzmos. JIoCTUKEHUS U TIEPCIIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOJIEeMBl TeHHOM
WHKEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KIJIETOK. TapretHas Tepamnus paka. 3D-
OuouHXeHepus [Uisl pa3paboTKu (YHIAMEHTANbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3/aHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHM TpEXMEpHOro OMONMPUHTHUHIA U
ckaddonarHra U pelieHus 3aa4 NepCOHATU3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUMH C IEJbl0 OOecreyeHHs KOMOMHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJICKYJISAPHBIX MeXaHH3MOB (yHKiunonupoBanus PHK-
CoJIeprKallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKa U )KUBOTHBIX.

JdemoncTpanuu

Tabmuubt u  cxembl: «/cmonb30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepus», «I eHHass HHXKEHEpUs».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayyeHne MOJTOYHOKHUCIBIX IPOIYKTOBY.

IKcKypeusi «bHOTEeXHOMOTUS — BayKHEHIIasi MPOU3BOIUTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1.3aposkaeHue u pa3BuTHE IBOJIOIMOHHBIX MPeICTABJICHUI B OM0JIOTUH
OpomonronHast Teopusi Y. JlapBuna. [Ipeanocbuiku BOSHUKHOBEHUS TapBUHU3MA. JKU3HB
U Hay4dHas JearenbHocTs Y. JlapBuHa.



JBwkymue cuibl dSBoionuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
pPasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoi Teopun Bostonnu (CTI). HeitTpanbHast TeOpHst SBOIOIUH.
CoBpeMeHHas 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHUE IBOIOIMOHHON TEOpUH B (HOPMHPOBAHUU
€CTECTBCHHO-HAyYHOU KapTUHBI MUPA.

JdemoncTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonnein, . K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (QOpPMHUPOBAHUS TPHCIIOCOONCHUH y PpacTeHUH W
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmipyra nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasr romyOei», «MuorooOpasue
KYJIBTYPHBIX (opM KamycTel», «[1lopoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS IBIKYIIUX CHJI IBOJIOLUN», «OCHOBHBIC
MOJIO’KEHUSI CHHTETHYECKOM TE€OPUU IBOJTIOLIUN.

Tema 2. MuUKpO3BOJIIOIHS U €€ Pe3yJibTaThl

[Momynsmust kak 37MeMeHTapHas equHuIa 3BoJOIUH. COBpPEMEHHBIE METOABl OIICHKH
TeHETUYECKOT0 pa3Ho00pasus v CTPYKTYphI monyssaiuii. i3menenne reHodonia monyssium Kak
3JIEMEHTapPHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TreHeThdeckoro paBHoBecus k. Xapau, B.
Baitabepra.

OnemeHTapHble (HAaKTOPHI (IBMDKYILME CHJIBI) HBOJIONUH. MyTalMOHHBIA IpoIece.
KomOunaTtuBHas w3MeHYMBOCTh. Jlpeiid TeHOB — ciyuyaiiHble HEHANpPaBICHHBIC W3MECHCHHUS
YacTOT ajuieyie B TOMyJsAnuax. DPGeKT ocHoBatTens. Dpghexm OYymvLIOUH020 20PIbIUIKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u credcmeus. Illposenenue 3¢hgexma
Opeucha cenos 6 Oonvwux u Marvix nonyaayusx. Murpanun. V307U TOMYSISIIHA:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Ononorunyeckas (penpoayKTUBHAS).

EcrecTBenHbIii 0TOOp — HampaBisitonuii (aktop sBomonun. DopmMbBI €CTECTBEHHOTO
oTOOpa: JBWKYIIMKA, CTAOMIIM3UPYIOIMINUMA, pa3peiBarommil (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HuKkHOBEHHE 1 3BOJIIOLUS COLMATIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucrocobaeHHOCTh OpPraHU3MOB Kak pe3ylbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3bl B uaroaaanTaruu. [Ipumepsl npucmocooIeHmi
y opraHu3MmoB: Mopdoaornueckne, (QU3NOIOTHYSCKHE, OMOXUMHYECKHE, TIOBEICHUYECKUE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHNU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOJIOLUH.
M3onmsuust — xmrodeBoit daktop BumooOpazoBanus. Ilytm m cmocoObl BUA00O0pAa30BaHUSA:
ajutonatpuieckoe  (reorpaduyeckoe), CHMMIATPHUEeCKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanus). JauTeIbHOCTh SBOTIOIMOHHBIX ITPOIECCOB.

Mexanu3Mmsbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomronMoHHOM Ouosnornu B pa3paboOTKe HAyyHbIX METOJIOB COXPAHEHHUS
O6unopa3zHooOpazusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasuTOB M HMX XO031€B. MexXaHHU3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoncTpanuu

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynslunoHHas CTPYKTypa BUIIA»,
«Cxema mposiBieHust 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIIBI  3BOJIOLHNY,



«IKOJOTHYECKasT HM3OJISIIUS TOMYJISAIUNA CeBaHCKON Qopenn», «l'eorpaduyeckas H30AIUS
JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoi», «[lonmynsiinmoHHbIe BOJTHBI YUCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema [eHCTBUS eCTeCTBEHHOro oroopay, «Dopmbl OOprOBI 3a
CYIIECTBOBaHHEY, «MHycTpuanbHbIi MEJIaHU3M», «OKuBbie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka »XKHBOTHbBIX», «lIpemympexnaromias oKpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocobIeHHOCTh OPTraHU3MOB U €€ OTHOCUTEILHOCTHY,
«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BHIa B mpupoae», «CrocoObl
BUnooOpazoBanus», «l'eorpaduyeckoe BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJOTHYECKOe BHUI000pa3oBaHue BUIOB CHHHI, «llomummounsl pacteHuit», «KamycTHo-
peneUYHbINA THOPHIY.

O6opynoBanue: repOapuy pacTeHH, KOJUICKIIMA HACEKOMBIX, Uydesa MTHUI[ U 3BEeper ¢
IpUMepaMHu pa3jMYHbIX MPUCIOCOOJIEHNH, yyyena NTHIl U 3Bepei pa3HbIX BUIOB, repbapuu
pacTeHuii OIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopnasi pa6oTa «BbIsSBICHHE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi padora «lIpucmocoOieHusi OpPraHU3MOB M UX OTHOCHUTEIbHAs
11eJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOPHOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/II0Lus U €€ pe3yJIbTaThl

Meroasl u3yueHust MaKpo3BoJtouy. [larieoHTONIOrMYeCKue METOAbl U3yUEHUS SBOJIOLINH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckne meroapl wu3ydeHus dBomronuud. CpaBHeHue ¢uopsl U (ayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKH U PETUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTHISCKUE METOMBI M3YYCHUS JBOJIOIHIH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHble ¥ aHATOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
TeHeTUYECKHe, OHOXMMHUYECKHE M  MAaTeMaTUYeCKMe METOAbl HW3YYCHUS  DBOJIIOIIHH.
I'oMonornunsie rersl. COBpeMEHHBIE METO/IBI ITOCTPOSHUS (PUITOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTaIlUU U 3BOJIIOIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWiIa) JBOMIONMHU. [lpunyun  cmemvl  yHKYUil.
HeobpaTtumocTs 3BoonMU. AfanTuBHAS paauaius. HepaBHOMEPHOCTh TEMITOB BOJIOIIUH.

JdemoncTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBaneckuii, @. Mrouiep, J. ['ekkensb.

Tabmuupl U cxembl: «PUITOTEHETHYECKUN PSI JIOMIAAN», «APXEONTEPHUKCY, «3BEpPO3yObIe
sepbl», «Creronedansny, «PuHnopuTe», «CeMeHHbIe ManmopoOTHUKNY, «buoreorpadudeckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukTbl», «HadanmpHble cTaaud SMOPHUOHAIBHOTO
pa3BUTHUSI  TO3BOHOYHBIX  KUBOTHBIX», «['OMOJOTMYHBIE W  aHAJOTUYHBIE  OpPraHbD»,
«PynumeHTB», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uelIOBEKa W IMIMMIIaH3e», «l1aBHBIE
HapaBIEHUs IBOIONUNY, «OOIIHEe 3aKOHOMEPHOCTH BOIIOIIUN.

O6opynoBaHue: KOJUICKIIUU, TrepOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKH TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHU
HACEKOMBIX.

Tema 4. IIponcxosxxnaeHue  pa3BuTHE )KU3HU HA 3emJie

HaydHble THUIOTE3b TPOUCXOXKACHUS XKU3HH Ha 3emiie. AOHWOreHe3 U MaHCIEePMUs.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbitamu . Penu, JI. Cnannmannanu, JI. Tlactepa.
[IpoucxoxaeHue KU3HU U aCTPOOHOIIOTHS.



OcHOBHBIE dTanbl HEOpraHWYEeCKOH IBoMonnU. [ImanerapHas (reojoruyeckas) BOJIOIHS.
XuMHUECKasi IBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonuMepoB U3 MoHOMepoB. KoainepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBudHoro Oymbona Jk. XonjaeiHa, reHeTHYecKas
runote3a I'. Mémnepa. PubGosumsr (T. UYekx) m rtummoresa «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

Ucropus 3emnum u Metonsl €€ usydeHus. lckomaemble OpraHU4YecKUE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsT  TIEOXPOHOJIOTHA.
['eoxpoHONIOrMYecKas mKajaa: S0HbL, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3BoitouuU. [losBiieHHE M 3BONIOLMS NEPBBIX KIETOK.
Oomoniuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEHHbIE MHKpPOOHBIE
OMOIUIEHKM KaK aHajor mepBbIX Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenne sykapuoT (cuMOUMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHME  OCHOBHBIX  T'pYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenudt Ha cymry. IlosiBieHHME CHOPOBBIX pacTEHHM W 3aBOEBAHME HMMM CYLIM.
CemeHnnble pacteHus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BONIONUHM XKUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpAOBHIC
XKHUBOTHBIC. JKH3Hb B BOJie. DBOJIOIMS MO3BOHOUHBIX. [Iponcxoxnenne ampuOuidi U penTHIIHiA.
[Ipoucxoxnenne miekonuraroumx U ntul. [IpuHuoun ximouyeBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue )xu3HM Ha 3emMIIe 10 3paM U IEpUoAaM: apXxe, MpoTepo30id, Maneo30il, Me3030H,
KaifHo30M. OOmas XapakTepHCTUKa KJIMMaTa M TIeoJOTHMYecKuX mpoueccoB. llosBrneHune wu
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIeOOpa30BaHHUE: €ro YCIOBUS M BIMSHHE HA Ta30BbIH
coCTaB aTMOCQEPHI.

MaccoBble BBIMUpaHUs — DKOJIOTMYECKHE KpHU3HCHI mpounuioro. IIpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHUH. COBPEeMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocodeHHoctu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTemMa opraHnyeckoro mupa. [IpuHIunel kiaccupuKaluud OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Hoptpersr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. U. Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema ombita JI. Ilactepa mo u3ydeHuro
camo3apoxkJeHus xu3zHm», «Cxema onbita C. Muepa, I'. FOpu», «3JTtanel HeopraHM4ecKon
sBoNOIUNY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o00Opa3oBaHUsi JyKapuoT NyTéM cuMmOHoreHeza», «CucremMa JKMBOW MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii», «PuHHMOPUTHY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpOCHn», «Mxm», «llanmoporHukn», «l'onoceMeHHbIE
pacrenus», «Opranbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUS KUBOTHOTO MHPAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimmey», «KumedHomonoctabie», «llmockue dYepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbIkaromuecs», «IITume,
«Muekonurarone», «Pa3Butue KM3HM B apXeWCKou ope», «Pa3BuTue IKM3HU B



MPOTEPO30MCKON 3pey, «Pa3BuThe KU3HM B MNAJICO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe »KU3HM B KallHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAETOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXKHX, CKEJIETBI
MO3BOHOYHBIX JKMBOTHBIX, yyudeja NTULl U 3BEped, KOJUIEKLIMU OKAMEHEJIOCTEH, MOJIE3HbIX
MCKOIIA€MBbIX, MYJISI)KU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JjgabdoparopHasi padora «MogenupoBanue onbiToB Muuiepa—tOpu 1o
M3YYEHUIO a0MOTEHHOTO CHHTE3a OpraHMYeCKUX COSAMHEHHH B IEPBUYHON aTMochepe».

Jlaboparopnasi pabGora «/I3ydueHre M OINKUCAHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckass padora «V3yuyeHne oOCOOEHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnensl u 3anaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CTaHOBJICHHE TMPEJCTABICHUNA O MPOUCXOXKICHUM 4YelIOBeKa. PelMruo3Hbie BO33pECHUSI.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxonmctBo  uenoBeka € KMBOTHBIMM. (CHcTeMaTHMYECKOE IIOJOKEHUE  UeJOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuosiornyeckue, (HU3N0IOro-OMOXMMHUYECKHe, TMoBeAeHueckue. OTauuus YeroBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

Jewkymme  cwibl  (dakTOpel)  aHTpPONOreHe3a:  OMOJOTHYECKHE,  COIMaIbHBIC.
CooTHo1ieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaIuU aHTpoIoreHe3a. Panuue yenoBexooOpa3Hble 00e3bsIHbI (IPOKOHCYIIBI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsiH U JTI0JIeiH. ABCTPaIONUTEKH —
JIBYHOTHE MpenKu JroAeil. YelnoBek yMelnbld, MepBble U3TOTOBICHUS Opyauil Tpyna. YemnoBek
NPSIMOXOJISIIIUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek remenbOeprckuii —
00U IPeOK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOT0. YeIoBeK HeaH1epTalbCKHi
Kak BHUJ JIIOJICA XOJIOJHOrO Kiumara. YenoBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHUCOBCKUM
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenetnka u najieoreHoOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YeJIOBEKa. ECTeCTBEHHBIM OTOOpP B MOMYJSIUSAX YEIOBEKa.
MyTranuoHHbli npouecc U noauMopdusm. IlonyasuoHHbIe BOJHBI, Apeiid reHOB, MUTPALUs U
«a¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckne pacel. [lonstue o pace. bonbmme pacel: eBpomeonHas (€Bpaswiickas),
aBCTpaJIO-HETpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOMIHAs (a3uWaTCKo-aMepuKaHcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo [uiaHere. EnuHcTBO uenmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCT ~ pacu3Ma. [IpHCIIOCOONEHHOCTh  4YeJOBEKa K  pasHbIM  YCIOBHSM
OKpYy’Karolie cpenbl. BrausHue reorpaduueckoit cpensl U Apeiida reHoB HA MOPQOJIOTHIO U
(U3HOIOTHIO YeTTOBEKA.

MexIuCUUIIMHAPHBIE METOAbl B  (hu3MYeckod (OMOIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUST W MAJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALIHM.
buoconuanpHple  HMCCIIENOBaHUSA  NpPUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIIOLHHA
OHMOJOTUYECKOT0 U COLUAIBHOTO B YETIOBEKE.

JdemoncTpanuu



[Toptpetsi: Y. dapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmumet u  cxembl: «MeTOIbl  aHTpOMOJIOTHHY», «[ OJOBHOW MO3T 4YelmoBEeKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeNeT 4eloBeKa M CKeleT MuMMaH3ey», «PymuMeHTHl u
aTaBU3MBbD», «J/IBHXKyIIME CHJIBI AHTPONOTEHE3a», «IDBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HYemoBek ymenblit», «UenoBek mpaMOXOasuIuiny, «/IeHuCOBCKUN YEeTOBEK»
«Heangepranbup», «KpomanboHb», «[Ipenku uenoBeka», «ITambl HBOJIOLNUN YEJIOBEKa»,
«Pacbl yenoBekay.

O06opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaTIbHON KYJIbTYpPHI TIPEIKOB
4yenoBeka, penpoaykiuu (dotorpaduu) KapTUH C€ MHUDOJIOTHYESCKUMH U OUOICHCKUMH
CIOKETaMH MPOUCXOXKICHHSI YelioBeKa, ¢oTorpaduy HaX0JA0K MCKOMAEMbIX OCTAaTKOB UYEIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera 4YeloBeKa M Yepera LIMMIIaH3€, MOJIEIb KUCTH 4YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIETIN TOPCa MPEAKOB YEJIOBEKA.

JladopaTtopnasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckas padora «I3yuyeHue 3K0JOTNYECKUX aJaNTallui YEIOBEKay.

Tema 6. DJkojiorus — Hayka O B3aHMOOTHOUIEHHMSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kalouleid cpenoi

3apoxieHue U pa3BuUTHE dKoinoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun skonoruu. CBsi3b
9KOJIOTHH C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOAHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpY’Karollel Cpeibl: JOKaIbHbIH,
PETHOHANBHBIN U TI00aTbHBIN.

3Ha4YEeHHE DKOJOTMYECKUX 3HAHUU I YeJlOBEeKa. DKOJOTMYECKOE€ MHUPOBO33pEHHE KaK
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJOTHYECKOW KYIBTYphl H
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUSI.

JdemoncTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuner 1 cxembl: «Pasnensl skomoruu», «MeToasl 3KoIoruny, «CxeMa MOHUTOPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopnas padora «/3yyeHrne METOI0B SKOJIOTUUECKUX UCCIECTOBAHMIN.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonorudyeckue (akKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa. Kiaccudukanus
HKOJIOTHYECKUX  (haKkTOpoB:  aOMOTHYEeCKHe, OHOTHUYECKHe, aHTpomoreHuele.  OOmme
3aKOHOMEPHOCTH JACHCTBUs dKoJornueckux (aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIu6ux). TomepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak 3Konorndeckuid ¢paxrop. JledcTBrE pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYMMbl PACTEHUW M JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHaJbHAs poJib cBeTa. POTOMEPUOAU3M.

Temmnepatypa kak sKkojoruyeckuii (axrtop. JleWicTBue TemriepaTypbl Ha OpPraHU3MBI.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxknocte kak skosormueckuit (akrop. IIpucnocobieHus pacteHuil K MOAICpKAHUIO
BogHOro Oamanca. Kmaccudukanmst pacrteHuii 1mo oTHomeHWIO K Boje. [Ipucrocobnenus
JKUBOTHBIX K N3MEHEHHIO BOJTHOT'O PEXHUMa.



Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYLIHAs, IMOYBEHHAs, TNTyOWHHas
MOJMTOYBEHHAS, BHYTpPHOpPraHW3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpell OOUTaHus
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K )KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmel. BHemnre u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranu3zmoB. [lonarue o xusHeHHOUN (opme. JKuzHenHsle (HOpMBbI
pacTeHui: JaepeBbsi, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJETHUE TPaBHI.
JKuznennbie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOeHHs ¥ 00pa3a KU3HHU.

buotnueckne  dakropel. Buapl OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomneparus, MyTyalin3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJCHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpHHINUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoncTpanuu

Tabmumpl u cxembl: «IKojgoruueckue (HakTopb», «CBETOBOHM CIEKTP», «DKOJIOTHIECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE >KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTalliil KUBOTHBIX», «Cpeasl OOUTAaHUS OPTraHU3MOBY,
«buonorudeckue putMb», «KusHeHHbIe HOpPMBI pacTeHuin», « Ku3HEeHHbIE (JOPMBI JKUBOTHBIXY,
«9KOocHucTeEMAa IIMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO Jyecay, «llenmn nutaHus»,
«XumangectBoy, «Ilapasutuzmy», «Korkypenmusay, «Cumonosy, «KommeHcamuzmy.

O6opynoBanue: Tepbapuu pacTeHH M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKHUX  (PaKTOpPOB, TepOapHH  CBETONIOOMBBIX, TEHENIOOMBBIX H
TEHEBBIHOCIIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHBIC
pactenusi, repOapuM U KOJUIEKIIMM TEIUIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHMi, uyuyena MNTUIl WU 3Beped, repOdapuUM pPACTECHHWH, OTHOCSIIMXCS K TUTpoduram,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuul U KOJUIEKIUU PACTEHUM M KUBOTHBIX, OOJIaJa0OLINX
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUICKIIUA PACTEHUH W JKUBOTHBIX PAa3JMYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUH >KUBOTHBIX,
YYaCTBYIONINX B PA3IMYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopnasi padora «BrIsBieHE TPUCTTIOCOOICHU OPTaHU3MOB K BIIUSTHUIO CBETAY.

Jladboparopuasi pabora «BbisiBIeHHE TNPUCIIOCOOJEHUN OPraHU3MOB K  BIIMSIHUIO
TEMIIEpaTypPbI».

JlaGopaTtopnas paGora «AHaToMHuYecKHe OCOOEHHOCTH PACTEHHMH W3 pa3HBIX MeCT
oOUTaHUY.

Tema 8. JkoJiorusi BUA0B U MOIYJIS LU

DKOJOTUYECKNE XapaKTePUCTUKHU Momysiiun. [lomynsnus kak Ouonorudeckas CUCTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUYECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTUM BHIIOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMYIIsiyii. OCHOBHBIE TOKA3aTEIH MOMYISIUU:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJIOBas CTPYKTYpa, POKAAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIMSL.

DKoJiIoruueckasl CTpykTypa mnonyisiud. OneHka 4YHMCICHHOCTH mNonyisuuu. JuHamuka
NOMyYJSIUK U €€ perynsiius. buotudeckuii moreHman nonyasiuud. MoaenupoBaHue TUHAMUKA
nomynsiiuu. KpuBble pocta uucieHHOCTH mnomynisiuu. Kpuble BbbkuBaHus. Perymsmus



YUCIIEHHOCTH MOMYJSIMMA: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKOJIOTUYecKHe CTpaTeru BUIOB (1- U K-cTpaterun).

[TonsitTne 00 oskonmormveckod Huimie Buaa. Mectoobutanue. MHOromMepHas MOIEIb
skosiornyeckot Humm k.M. Xarunncona. Pa3mepsl sxonorundeckoit Humd. [loteHnuaneHas u
peann30BaHHAs HUILIH.

Bun kak cucrema nomynsauuil. Apeanbl BUIOB. BBl M MX KM3HEHHbBIE CTpaTETHU.
DKOJIOTUYECKUE HIKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIECHHUS M MUIpalMil >KUBOTHBIX. bHojgornueckne WHBa3UU
YyKEpPOJHBIX BUOB.

JdemoncTpanuu

IToptper: [Ix. M. XaTunHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTMYECKUE XapaKTepUCTUKU monyasuun», «IIpoctpancTBenHas
CTpPYKTypa mnonymsauun», «Bo3pacTHble mnupamuael nomymsqun», «CKOpPOCTh 3aceieHust
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Mogxenb skosornueckoil Humm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTeHHUM, KOJIEKIIUY KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacCTEHUN K paCCEICHUIOY.

Tema 9. Jxos10rus cood1mEeCTB. IKOJOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHH3MamMH B
OuoILEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIk. Tenciam). DyHKUMOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuoruyeckue OOk 3KocucTeM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBoport BelecTs U MNOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIE TOKA3aTENN IKOCUCTEMBI. bruomacca u npoayKuus. DKOJIOTHYECKUE TUPAMUIbI
gucel, OMoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHbie
3aKOHOMEpPHBIE CMEHbl COOOMIECTB — CyKlLeccuu. IlepBUuHbIE U BTOPUYHBIE CYKIIECCMM M MX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKileccuu. KimMakcHOe COOOIIECTBO.
Buopaznoobpasue 1 mosHOTa KPYroBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[Ipupoansie 3KOCHUCTEMBL. JKOCUCmeEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOT€HHbIE  YKOCUCTEMBI.  ArposKocucTema. ArpoueHo3. Pazmuums Mexmy
AQHTPOTIOTE€HHBIMU U PUPOJIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢iopa u dayHa.
CunaHTpomnu3amusi ropoackoil  (ayHel. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHUI  OpraHU3MOB B
sKocucTeMax. Ponv xackaonozo s¢ghghexkma u 6ud08-30uduxamopos (Kiouesvix 6uU008) 6
@yHxkyuonuposanuu  sxocucmem. llepeHoc dHEpPruM W BEHIECTB MEXAY CMEXHBIMU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJIALMHA W DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmbl  8030elicmeus  3a2pA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2aAHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HSKOJN02UUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTonoI0rusi MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JdemoHcTpanuu

[optper: A. Jlx. Tencnu.

Tabmumet u cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOWHOro Jeca», «DyHKUHMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23KocucTeMey, «llenmu mnuTaHus (macTOMIIHAS, JIETPUTHAsS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJIOTHIYECKasl MIupaMua OMOMAacChly, «IKOIOTUYECKast
nupamunaa sHeprumy», «OOpa3oBanue Oomora», «llepBuuHas cykueccus», «BoccraHoBieHue
jeca mocie moxapay, «IKOocHcTemMa 03epa», «ATpoueHo3», «KpyroBopoT BElIECTB M MOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypoosKocucTeM».

O6opynoBaHue: repOapuy pacTeHUi, KOJJICKIIMU HACEKOMBIX, Wydelia NMTHI[ U 3Bepei,
repOapuu KyIbTYPHBIX U JTUKOPACTYIUX PACTCHHI, aKBApUYM KaK MOJIETh SKOCHCTEMBI.

IIpakTuyeckasi padora «3ydueHnue u onrcanme ypo0IKOCUCTEMBI».

JladopaTopnasi pa6ora «/3ydeHue pasHOOOpa3us MEIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
pa3HBIX YKOCHCTEMAaX)».

IKCKypeusi «DKCKypCHsl B TUIIMYHBINA OmoreoneHos (B ayOpaBy, Oepe3HsK, eNbHHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN YT, 03€p0, 00TI0TO)».

IKeKypeHsi «IKCKYpCHsl B arpO3KOCUCTEMY (Ha TOJI€ WK B TETNTUYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rnodanpHas IKocucTeMa

Buocdepa — obmermanerapHast o0ojouka 3eMid, IJ€ CYHIECTBYET WMJIM CYIIECTBOBaJa
KU3HB. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uochepsr u e€ coctas. JKrupoe BemecTBo 6nochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyIecTBoBaHus Ouochepbl. OcobenHoctn 6mocepsbl Kak riodaabHON
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Ouocepe. KpyroBopoTbl BemiectB H
OMOTreOXMMHUYECKHE ITUKIIBI (yTiiepoia, a30Ta). PUTMuaHOCTS siBjeHU# B Onocdepe.

3oHanbHOCTE Ouochepsl. [lonsitTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOTIMYECKUE Jieca,
BBICOKOTOPBs. KimMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa ¥ (QyHKUMSA SKUBBIX CHCTEM, OLEHKa HMX PECYpCHOrOo TMOTEHIHala Hu
OouochepHbIX (HYHKIIHIA.

JdemoncTpanuu

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

Tabmumpl u cxemsl: «l'eochepst 3emmmy, «KpyroBopot azora B nmpupoae», «Kpyrosopot
yriaepoja B mpupoae», «Kpyrosopor kucinopoaa B npupojae», «KpyroBopot Boabl B IpUPOJIEN,
«OcHoBHBIE Omombl cymmy, «Kinumarudeckue mosica 3emmn», «Tyanmpay, «Taiiray,
«C™memannbii  nec», «lllupokonuctBenusiit secy, «Crenb», «CaBaHHa», «llyCThIHS»,
«Tponunueckuii jiecy.

O6GopynoBanue: repOapuu paCTEHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYKaWOIIAs cpeaa

DKONoTrMYecKrue KpHU3UChl M WX NpUYWHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpanHa
BOJIHBIX pecypcoB. Pa3zpymienue nouBsl. OXpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHue KiumMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE HAa PACTUTENbHBIA M KMBOTHBIM Mup. OxpaHa
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIC MPUHIUIIBI OXpaHbl TpUpobl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckre caapl U 300J0THYESCKHE
MapKH.



OCHOBHBIC TPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA M NPUPOABI. PannonamsHOE
IPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYeCKOro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJOTHYECKUX KpU3uCcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSITHBIE ITOCIIEICTBUSI.

PazBuTHe METONOB MOHUTOPHHTA pA3BUTHS OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhnvle ungopmayuonmuvle
cucmembl, obecneyugarowue 0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KOCUCmem u cnocobos 6opvobbL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyus MopcKux u Ha3emMHbIX IKOCUCTEM.

JdemoncTpanuu

Tabmumpl u  cxeMmbl: <«3arpsisHeHHe arMmocdepb», «3arps3HeHue THAPOCchHEphD,
«3arpszHeHre  TouBbl», «llapHukKoBBIT  AddexT», «Ocobo oXpaHseMble MPUPOIHBIC
TeppuUTOpUN», «MOAENTH YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTCHHA U JKUBOTHBIX KpacHoi KHHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'MH
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
IpOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIC U NIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pEe3yabTaTOB OCBOEHUS NMPOrpaMMbl 110 OMOJOIMM BBIJCIIEHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMIMMKCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEAEIIECHUIO,
Hanuyue momueéayuu K OOYy4eHUIO OHWOJIOTHH, yeleHanpaeieHHoe paszeéumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULUN pPa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb OOYUYaIOIIMUXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKAMH, IPUCYLIUMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMUECKOW  KYIBTYPHI,
cnocodonocmu cmagumy UENHA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHMS MPOTrPaMMBbl 110 OMOJIOTUM JOCTUTAIOTCA B €JUHCTBE
y4eOHOIl W BOCIUTATENBHON JESATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPUUYECKMMH M AYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMHU, IPUHSATHIMU B
o0ImiecTBe MpaBWJIaMd UM HOPMAaMHU MOBEICHMSI M CIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3UIMM JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJda M CTapUIeMy IOKOJIEHHIO, B3aUMHOI'O
yBaKEHUs, OCEpE)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 W TPaaulysIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYKarolIen cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS Y4€OHOro mnpeaMera «buoorusy A0JKHBI OTpaXxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHMX
yOeXJeHUHM, COOTBETCTBYIOIIUX TPAJULHUOHHBIM IIEHHOCTSAM POCCHICKOro 0oOIIecTBa,
pacIIMpEeHUE KU3HEHHOIO OIbITAa M OIBITA JEATEIBHOCTH B IPOLECCE PEaN3alliM OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1)rpasxkaaHckoro BOCMTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  oOydaroumierocs Kak aKTHMBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYILMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHHWE 3aKOHA U
IIPABOIIOPAJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JESITEIbHOCTH IMPU CO3JaHUU Y4EOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U M03HABaTEIbHbBIX 33/]a4, BHIIOJHEHUN ONOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHUE  Y4YUThIBaTb B  CBOUX JCHCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTUBHOIO
B3aUMOJICHCTBHS JIIOJIEH C Pa3HbIMU YOSKICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MIO3HABATEJIBHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;



2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpal, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM MPUPOJIbI,
JIOCTH>KEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OILIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
O1oJ0TUM, TOHUMAaHKS 3HaU€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

ujciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JAaHUI0O CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS W
IMOLMOHAJIBHOI0 (JIArONoJTyqusi:

MOHUMAaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHOro oopasza KU3HU (310pOBOE MUTAHUE,
COOIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COQTAaHCHPOBAHHBIN PEXUM 3aHATHH U OTABIXA,
perynspHas (Qu3WYecKass AaKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMAaHHE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJS,
HAapKOTUKOB, KypEHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAaMOCTOSTENIbHO  BBIIOJHATH  TaKylO
NeSITENIbHOCTD;

MHTEpEC K pa3imuyHbiM cepam mpodeccCHOHATBLHON ACSITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOp OymyIIeil npodeccuu U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTHYECKOTr0 BOCTIUTAHUSA:



9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK NCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIHLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelleHus;

CIIOCOOHOCTH MCMOJB30BaTh MPUOOPETACMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPUPOONOIB30BAHHEM (COONIOICHUE
IIpaBUJI MOBEICHMS B MPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PAaBHOBECHS B KOCHUCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPHUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeXE,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTHYECKONW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MIPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAyKH © OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HAa JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M YNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AMMOICHCTBHS
MEXIY JIOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cnenuduku OMOJIOrMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaIlMOHATILHOTO HAYYHOTO MBIIUICHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXkKarolleM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOulecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH M pelIeHnH MpodieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITUBUIIM3AINH: 00CCIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemath pecypcHble MpoOeMbl pa3BUTUS YEIOBEUECTBA, MIOUCKA MyTeH BBIXOJa U3 TNI00aIbHBIX
HKOJIOTMUYECKUX TPOoOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PallMOHATEHOMY
UCIIOJIb30BAaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OHOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMICHUS 0O0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yYaroumxcs, opMUpyeMor Ipu U3y4eHUN OHOJIOTUY;

MOHUMAaHWE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAHUS [Js aHaidu3a U OOBSCHEHUS SIBICHUMN
OKPYKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh OO0OCHOBaHHBIE
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB W HMMEIOMIMXCS JJAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS MJi pelICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYaLHsIX;

OCO3HAHUE IIEHHOCTH HAY4YHOU JEeATEIbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOECKTHYIO U
MCCIIEI0BATENBCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bHONOTHs» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHBIC
(MeXmpeIMeTHbIE) 00IIeHAYYHBIC TIOHATHS, OTPAXKAIOIIIE IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(rKy METOJIOB IMO3HAHUS, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT W JAPYTHe); YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHONH TPAMOTHOCTH M COLIMAJIHHOW KOMIIETEHIIMU OOYdYaromInuXCs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHbIE ACHCTBUS B IIO3HABATECIBHOW H
COIMAJIBHOM MPAKTHUKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHUS Y
oOyudatomierocss OyayT copmupoBaHbl MO3HABATENbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUEOHBIC NEHCTBHS, PETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIE ICHCTBHUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe PEe3yNbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro o0Iero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

Ogiiaienne yHHBEpPCAIbHBIMH Y4eOHbIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1)0a30Bble JJornyecKkue AeMcTBUSI:

CaMOCTOSITENILHO (POPMYIMpPOBAaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHUHM 3HAHWW MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMS), PaCKphIBATh CMBICT OHOJOTHUYECKHUX
TOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABJINBATH CBSI3U C APYTUMH MTOHITHSIMH );

OTIpPECNATh LEIN AEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMH;

UCTIOIF30BaTh OWOJIOTHUECKUE TOHITHS i OOBsSCHEHHS (AKTOB W SIBICHUH JKHUBOU
TIPUPOIB;

CTPOUTH JIOTUYECKUE PACCYKIEHUs (MHIYKTUBHBIC, JCNYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS

NPUMEHATh CXEMHO-MOJICIIEHBIC CPEICTBA JJISl MPEJICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepPHaTbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSAM,
OIICHUBATh PUCKH TOCIIEICTBUN JESATEILHOCTH;

KOODJMHUPOBATh W BBINOJHATE PAa0OTy B YCIOBUSAX pPEaTbHOTO, BHPTYAILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30Bble HCCIeA0BATEIbLCKHE 1€l CTBHS:



BJIAJICTh HaBBIKAMHU YUEOHO-HCCIIEIOBATENBCKONH W MPOCKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspernieHus: npodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHUs TPAKTUYECKHX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONIB30BaTh PA3JIMYHbIC BUJBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO M NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIlUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[MAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA TUI MBIILUICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIIbHOU ACATEIHHOCTH W
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3MPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelIeHHs, HaXOAWTh AapTyMEHTHI JUIs J0Ka3aTelbCTBa CBOMX YTBEPXKICHUA,
3a71aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYyYEHHBIE B XOJIE PELICHUS 3aJadd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IICTICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB W CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPey;

yMETh TEPEHOCHTHh 3HAHUS B  T[O3HABAaTEIbHYI0D H  TMPAKTHUYECKYI0  0O0JacTw
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJCH, MpEAJiaratb OPUTHHAIBHBIC MOJIXOABl W DEUICHHS, CTaBHUTh
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmei:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHWUKAX HHGPOpMANHK (TEKCTEe Y4EeOHOro MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(GbopMyHpOBaTh 3ampoChl M TMPUMEHATH DPA3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoil HHGOpMaIuu, HEOOXOAUMOM JIJIsl BBIIIOJIHEHUS YUEOHBIX 3a/1a4;

npHOOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIBHYIO (OpPMY TMpEACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAadeCcTBE CpEJCTBA MpH paboTe ¢ OMOIOTHYEeCcKOi
uHpOpMaNKe: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTeMaTWYeCKHE 3HAKH M CHUMBOIIBI,
dbopmysbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alUThl MHGOpMAINUU, HHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

Ogiiaienne YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

1)o0menne:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCEeX cdepax KU3HU, AKTUBHO Y4aCTBOBATh B JUAJIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJICHUS OTHOCHTEJIBHO BBINIOJNHEHHS TMpeIiaracMoil 3aiadyd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3ULIUN APYTUX YIACTHUKOB TUAJIOTA UK TUCKYCCHH);



pacro3HaBaTh HeBepOaJbHbIE CpEeACTBa OOILIEHUS, MOHMMATh 3HAYEHHE COLIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIlMid, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH I1EPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHUS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpEeKTHOU (opme
(bopMyITUPOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3JaraTb CBOKO TOYKY 3pPEHUSI C HMCHOJb30BAHHEM S3bIKOBBIX
CPEICTB.

2)coBMeCTHAasA 1esITeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIWBUIYaJTbHOU palbOTHI MpH
pelIeHnH OMOIOTUYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aUMOJICHCTBHUS MPU PEIICHUH YICOHOW 3a/1auu;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 4ieHa KOJUIEKTUBA;

NPUHUMATh LIETU COBMECTHOM JESTeNIbHOCTH, OpPraHM30BBIBATH M KOOPJAUHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJaCTHHKA KOMaHJbl B OOIIUI pe3ylbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh HJEH C IMO3ULWU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATErMUECKOE IMIOBEJECHUE B PA3JIUYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBi1ageHNe YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU J1efiCTBUAMM:

1)camoopranu3zaums:

UCIIONIb30BaTh OWMOJIOTMUYECKHE 3HAHUS JJIs BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4EOHBIX CUTYaIIUAX;

BbIOHMpaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUH 1IEJeBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX MO OTHOIIEHUIO K XKMBOW NMPHUPOAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00Opa30BATEIBHOM JCSITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIAH PEIICHUsS MPOOIEMBI C YIETOM MMEIOIIUXCST PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHEIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOM IPYAUIIMN B Pa3HBIX 00JIACTIX
3HAHWH, MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2)CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B IESATEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;



BJIJICTh HAaBBIKAMU I1O3HABATEIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
" MBICIIUTCIIbHBIX MPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEILICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;
IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;
3)npunsTHe ce0s M APYrux:
MMPpUHHUMATDH C66$I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,
IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX MIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKHY;
pa3BHUBATb CII0COOHOCTD MIOHUMATh MUD C MMO3UIUHU APYTOro 4CJI0OBCKaA.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHne NpopuaIbHOTO 00yUeHUs 00yJarOIIHXCs
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue Ui OUONOTHHM HAayYHBIE 3HAHWS, YMEHUS U
CrocoObl JEHCTBHII TI0O OCBOCHHIO, HWHTEPIPETAlMd W MPeoO0pa3OBaHUIO 3HAHUM, BUIBI
JESTENIbHOCTH MO TMOJyYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B pa3jMYHbIX Yy4eOHBIX, a
TaKk)Ke B peaJIbHBIX KU3HEHHBIX cUTyauusx. [IpeameTHble pe3yabTaThl IPEICTaBICHbI 110 roj1aM
U3YYCHHUS.

[IpenMerHbie pe3ynbTaThl OCBOCHHs yueOHOro mpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOIBI U
pelIeHrur ITpoodieM PalMOHAIBHOTO IPUPOIOTIOIH30BAHMS, O BKIIAJE POCCUNCKHUX U 3aPYOEIKHBIX
yU€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHWIl, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CAMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUNBOCTh, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usl M MPOUCXOXKICHHS KyIbTYPHBIX PAaCTEHHI), 3aKOHBI (€IUHOO0Opas3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, PACHICTUICHUS, YUCTOTHI TaMET, HE3aBUCUMOT0 HaclienoBanus ['. Menens,
TOMOJIOTUYECKHX PSAJOB B HacleICTBeHHOW wu3MeHunBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMIIIEMEHTapHOCTH );

BJIQJICHWE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIOTUYECKUX
WCCJICTIOBAHMSIX KUBBIX OOBEKTOB (OMHCAaHKE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPHUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKapHuoT,
OJITHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hucje OakTepuii, rpubOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHHI, KUBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATECIHLHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHWH, >XUBOTHBIX U
YEJI0BEKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHA BEMIECTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO U TETepOTPO(HOr0 THMOB NMUTaHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
WHAWBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS T€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOODA;



YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAAMU KIETKH M HUX (QYHKIHUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M X (QYHKUUIMHU, MEXKIY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHHi, >KMBOTHBIX M YeJIOBEKa M MX (YHKIMSIMH, MEXKIY CHUCTEMaMU OpPraHOB U UX
GyHKIUAMHE, MEXKAY 3TarlaMu OOMEHa BEHIeCTB, dTamaMH KJIETOYHOIO IMKJIA U KU3HEHHBIX
IUKJIOB OPraHuM3MOB, JTalaMd SMOPUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
(deHoTHIIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHUE BBISBIISATH OTJIUYUTENIbHBIC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTYMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JJIS IOKa3aTeJbCTBA POJICTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE peliaTh OWOJIOTHYECKHE 33Ja4H, BBIBIATH NPUYMHHO-CIEJICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKMMH TpOIECCAaMU M SIBICHUSMH, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOpAaTOPHBIE M MPAKTHYECKHE PabOThl, COOMIONATh MpaBHia TpU
pabote ¢ yueOHbBIM U 1a00opaTOpHBIM 000pYIOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1enb UCcCaeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YJIbTAThl U JeJIaTh BBIBOIBI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIEIOBATEIBCKOW paboTe MO OWMONIOTHHU, SKOJOTHH M
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCMEeKThl COBPEMEHHBIX HCCIeAOBaHUNH B 00JacTH
Ouonornu W MenuUuHBl (KJIOHHPOBAaHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPABICHHOE
U3MEHEHHE TeHOMa U CO3aHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel mpodecCuOHaIbHOM AesITeNIbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HUCTBa, MUIIEBON
IPOMBIIIJICHHOCTH, YIIyONATh TO3HABATENIbHBIA HHTEpEC, HAINpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccu U MPOAODKEHHE OWOJIOTHYEeCKOTo 00pa3oBaHUS B
OpraHMU3aIMsaX CpeHero NpodeccuoHaIbHOT0 U BBICIIEr0 00pa30BaHUsl.

[IpeameTHBIE pE3yNbTaTBl OCBOSHUS ydeOHOTO mnpenmera «buwomorusi» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MeCTe M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUH COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOIMUYECKUX MPOoOJeM YelOBEYeCTBa, a TAaK)KE B PEIICHHWU BOIPOCOB
PaLMOHATIBHOTO TPHUPOJIONIONb30BaHUs,, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOILEHHS K
npupoje, oOIIEeCTBY, YENOBEKY, O BKJIAaJ€ POCCHUICKMX U 3apyOekHbIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

yYMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOPAasl BKIIIOYAET OMpENEIICHUs U
NOHMMAaHHE CYITHOCTH OCHOBOMOJAraloluX OWOJOTHYECKUX TEPMHUHOB M TIOHATHHA (B,
sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
cuHTeTHYeckass teopus 3Bojtonuu), yueHus (A. H. CeseprioBa — 0 MyTsAX W HampaBIICHUSX
sBomtonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. bapa), npasuna (Munumyma FO. JIuGuxa,
IKOJIOTMUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIAaMU HAy4YHOTO [O3HAHUS, HCIOJIb3YEMBbIMU B
OMOJIOTHYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M DJKOCHCTEM (ONMHUCaHHE, H3MEpEeHHE,



HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHUH B
pUpPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC IPU3HAKU: BHUAOB, OHOrCOICHO30B, JKOCHCTEM U
Oouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUUECKOr0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JBIKYIIUX CHJ 3BOJIOLUN
Ha TeHO(OH]| MOMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHus, YepeIOBaHUS
HaIrpaBJICHUH 3BOIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCaMU 3BOJIOLUU, IBUKYIIMMHU
CHWJIaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSMU K HUM
OpPTraHU3MOB;

YMEHUE BBISBIIATH OTJIMYUTEIbHBIC IPU3HAKU KHUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUIOB
K cpene obOurtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpPraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA pOJICTBA OPTraHU3MOB PpAa3HBIX CHUCTEMAaTHUECKUX TPYIIIL,
B3aMMOCBS3M OpPraHU3MOB M Cpelbl OOMTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHMsI MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHUE peliaTh OWOJIOTHYECKHE 33Ja4H, BBIBIATH NPUYMHHO-CIIEJCTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TPOIECCAMU M SIBICHUSMH, JI€1aTh BBIBOABI U
MPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAaKTHYECKHE PabOThl, COOMIONATh MpaBHiia TpU
pabote ¢ yueOHbBIM U 1abopaTOpHBIM 000pPYIOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
bopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YNIbTaThl U JIeJIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OWOJIOTHHU, SKOJOTHH M
MeIUIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJUYHO MPEACTABIATH
MOJIyYEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OIICHMBaTh THUIOTE3bl U TEOPHUM O TMPOUCXOXKICHUH JKU3HM, YeJOBeKa U
YeJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBHIX M CIOCO0aX MpeJoTBpAICHHs TI00aJIbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymiel npodecCuOHaIbHOM AesITeIbHOCTH B
o0nmactu  OMOJIOTHMH, DKOJOTUH, TMPUPOJOINONB30OBAHMS, METUIMHBI, OHOTEXHOJOIHH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
NIO3HABATENbHBIM WHTEpEC, HANpPaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccuu M MPOAOKEHUE OHOJOTHYECKOr0 O0Opa30BaHUS B OpraHU3AIMUAX CPETHETO
po)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
1 buonorus kak Hayka
2 JKuBbIe cUCTEMBI U UX U3yUEHUE
3 buonorusa knetku 0.5
4 XuMHu4ecKkasi OpraHu3arus KJIEeTKH 10
5 Crpoenue u GyHKIINHA KIETKH 8 2
6 OOMeH BelIeCcTB U NMPEBPAIlEHUE SJHEPTUH B 9 1
KJIETKE
7 Hacnencreennas mabopmanus u 9 0.5
peanu3zauus e€ B KIETKe
JKU3HEeHHEBIN UK KIETKHA 6 1
9 Crpoenne U GyHKIUU OPraHU3MOB 17 1.5
10 PazmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTHU 6 1
14 ['eneTuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorust u CHHTETHYECKAsE OMOTIOTHUS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KUIIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie  IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
| 3apokJIeHUE U Pa3BUTHE IBOJTIOLUOHHBIX 4
Mpe/ICTaBIeHU B OMOJIOTUN
2 MukposBomntonus U €€ pe3ysbTaThl 14 2
Makpo3BOTIOLHS U €€ PE3YyIbTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA
4 15 1.5
3emiie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIOTeHE3 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILIEHHUSX
6 OpraHu3MOB M HaJJOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollen cpenon
7 Opranusmel 1 cpeia 0OuTaHus 1.5
DKOJIOTHS BUJIOB U MOIMYJISIHI 0.5
DKOJIOTHUs COOOIIECTB. DKOJIOTHUECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobansHas s3xocucTemMa
11 UYenoBek 1 OKpysKaromas cpeia
12 PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Kontpoannete  TlpaxTudeckue fdlsyqennﬂ :6[()1:11;033Te.111>m)1e
padoThbI padoTsI pecypesI
| buonorus kak KOMIUIeKCHas Hayka U Kak |
4acTh COBPEMEHHOT'0 00IIecTBa
2 JKuBbIe CHCTEMBI 1 X CBOMCTBA 1
VYpoBHEBas opraHu3alys KUBbIX CUCTEM
4-5 CrapToBas KOHTpOJbHas paboTa 2 2
6 HcTopust OTKPBITHS U U3YUYECHUSI KIETKH. |
Knerounas teopust
MeTo1bl MOJNIEKYISIPHOM U KIIETOYHOU
ouonoruu. [Ipakruueckas padora
7 «M3yueHne MEeTOI0B KIETOYHOU OMOJIOTHI 1 0.5
(xpomatorpadus, anexrTpodopes, '
muddepeHnmanbHoe eHTpUGyrupoBaHue,
[TLIP)»
g [TonsiTHE O 3aBUCUMOM U HE3aBUCUMOM |
IIEPEMEHHOM.
9 [InanupoBanue sxcniepumenTa. [loctanoBka |
U poBepka rumnote3. Hynesas runoresa.
10 XUMHUYECKUNA COCTAB KIIETKU 1
1 MunepanbHbIe BEUIeCTBa KJIETKH, UX |
Ouosornueckas pojib
12 Bona u e€ ponb Kak pacTBOpuUTes, 1




peareHTa, y4acTue B CTpyKTYpUPOBAHUH
KJICTKH, TETUIOPETYISALIH

Opranuveckrie BEemecTBa KIECTKH — OEIKU.

Jlaboparopnas pabota «O0HapyxeHHE

13 0.5
OEITKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKuuii»
14-15 CaoiicTBa, knaccudukarys U QyHKIIUHA
] 0enKoB
15 Opranuueckuie BelecTBa KJIeTKH —
YTIIEBOIbI
17 Opranuyeckue BeIecTBa KIETKH —
JTUTTU B
Hyxkneunoseie kucnorsl. JIHK u PHK.
18 JlaGopatopnas pabora «lccnenoBanue 0.5
HYKJICMHOBBIX KHCIIOT, BBIJICTICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOB)
20 Crpoenue u pyakuuu ATOD. Jlpyrue
Hykaeosuarpudocdars (HTD)
21 Cexsenuposanue JJHK.
” MeTo 16l TEHOMUKH, TPAHCKPUTITOMHUKH,
MPOTEOMHK
” [Tpuniun kommementapuoctu. [Ipasuino
Yapradda.
24 Metoabl CTpyKTypHOH OHOJIOTUU
25 Tunsl knetok. [IpokapuoTuueckas KieTka
CrtpoeHue 3yKapuOTUYECKON KIIETKH.
26 [TpakTrueckas padota «/3ydueHne cBOWCTB 0.5

KJICTOYHOU MEMOpaHbI»




27

IloBepXHOCTHBIN anmnapar KIeTKU

28

OnHomMeMOpaHHBIE OPTraHOUIBI KIICTKH.
[TpakTuueckas pabora «13ydyeHue
JBUKCHHUSI [IUTOTIIIA3MBI B PACTUTEIIBHBIX
KJIETKaX)

0.5

29

[TostyaBTOHOMHBIE OPTaHOMIbI KJICTKH:
MHUTOXOHIPUH, TUIacTU Ikl JJabopaTopHast
pabota «VccnenoBaHue mia3Moim3a u
JeTIIIa3MOJIM3a B PACTUTEIILHBIX KIIETKAX)

0.5

30

HememOpanHbie opraHOUIbI KJIETKH

31

Crpoenue U QyHKIUH S1pa

32

CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne cTpoeHUs KIETOK Pa3IuIHbBIX
OpPTaHHU3MOBY

0.5

33

AcCUMWISIIIMS U TUCCUMMIISLIUS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIuTHIECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHJIa3bl WIH
KaTaJasbl)»

34

DepMEHTATUBHBINA XapaKTeP peaKIuil
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yueHue GpepMEeHTaTUBHOTO
pacuienyieHus epoKCUIa BOI0poa B
PACTUTCIIbHBIX U ) KUBOTHBIX KJICTKAX»

0.5

35

benku-akTHBaTOPHI U OENKU-UHTHOUTOPBI

36

ABTOTpO(HBIH THI 0OMEHa BELIeCTB




37-38

dorocunTes

XemocuHTes. JJabopaTopHas pabota

39 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0.5
XEMOCHHTE3a)
AHa’poOHBIEe OpraHu3Mbl. Busibl OposkeHusI.

40 Jlabopartopnast pabora «CpaBHEHHE
MPOLIECCOB OPOKEHUS U IBIXaHUS»

41-42 KontponbHas padota

43 AdpoOHBIE OpraHnu3Mbl. DTalbl
HHEPreTUIEeCKOro ooMeHa
DHeprus MeMOpaHHOTO IrpalueHTa

44 npotoHoB. CuHTe3 AT®: pabota
npoToHHON AT®-cuHTa3bI

45 Peakuuy MaTpu4HOro CUHTE3a

46 Tpanckpunuus — matpudsbii cuHTe3 PHK

47 Tpaucnanus u e€ sransbl

48.49 KoaupoBanue amuHokuciot. Ponb

) pubocom B OnocuHTE3€e Oenka

50 Opranu3zaiys reHoMa y mpokapuor u
SyKapuoT

5] MorexyssipHble MEXaHU3MbI SKCIIPECCUN
T€HOB y SYKapHOT
Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3HU U

52 obnuratHele napazutel. [IpakTudeckas 0.5
pabota «CoznaHue MOJEIN BUPYCa»

53 BupycHrble 3a0601eBaHMs yeloBeKa,
YKUBOTHBIX, PACTEHHI

54 HaHoTexHOIOrMH B OMOJIOTUN U MEIULINHE




55 JKu3HEHHBIN UK KJIETKH
56-57 Martpuunsiii cunares JJHK
Xpomocomsl. JTaboparopHas pabota
58 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTMpernaparax»»
58 Jenenue KneTku — MHUTO3
59 Tunsl Muto3za. KapuokuHe3 W LHMTOKUHES.
buonorudeckoe 3HaueHHEe MUTO3A.
Tuner knetok. KapuoknHes 1 IUTOKUHES.
60 Jlaboparopnas padota «HaGmronenue 0.5
MHUTO3a B KJI€TKaX KOHYMKa KOpeIIKa JIyKa
(Ha TOTOBBIX MUKpPOIIpENapaTax)»
61 Perynanus »kM3HEHHOTO UKJIA KIETOK
62 OpranusM Kak eIMHOE LIEN0e
63 OcobenHoctr CTpOueHI/IH, byHKIHI ) "
pacrojoKeHUs! TKaHEel B OpraHax pacTeHHI.
64 Txanu pacrenuii. JlabopaTopHas padota 0.5
«M3yueHne TKaHel pacTEHUI» ’
Ocobennoctu  crpoeHusi, (QyHKOMA U
65 pacrosoKeHusl TKaHel B OpraHax »KUBOTHBIX
1 4eJIOBeKa.
TkaHu )XUBOTHEBIX U YEJIOBEKA.
66 JlabopaTtophnast pabora «/3yueHue TkaHeu 0.5
KUBOTHBIX)»
Opransbl. Cucremsl opraoB. JlaboparopHas
67 pabota «3ydeHne opraHOB IIBETKOBOTO 0.5
pacTeHUs»
68-69 KontponbHas padota




70-71

Omnopa Tena opranu3mMoB

72

JIBrm>KeHHe OpraHu3MOB

73-74 IIutanue opraHu3MoB

75 [lutanne MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas CUCTEMa YEJI0OBEKa

75-76 JlpIxaHve opraHu3sMoB

77 JpIxaHue mo3BOHOYHBIX KUBOTHBIX U
4esloBeKa

78 TpaHcopT BEIIECTB y OPraHU3MOB

79-830 KpoBeHocHas cuctema o3BOHOUHBIX

) KUBOTHBIX U YeJIOBEKa

81-82 Beinenenue y opranusmMoB

83 3anuTa y OpraHu3MoB

84-85 NmMmmyHHas cucrteMa yenoBeka

26 Pa3znpaxxumMocTs u perynsauus y
OpPraHHU3MOB

%7.83 ['ymopasibHas peryysuus 1 SHI0KpUHHAS

i CHCTEMA KUBOTHBIX U YEJIOBEKA

89 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB

90 [TonoBoe pa3zmMHOKEHUE

91-92 Meiio3
I"ameTorenes. OOpazoBaHue U pa3BUTHE

93 MOJIOBBIX KJeToK. JlabopaTopHas pabota 0.5
«V3yueHne cTpoeHus MoJIOBBIX KJIETOK Ha )
TOTOBBIX MUKpOIIpernapaTax»

94 WuauBuayanbHOE pa3BUTHE OPraHU3MOB —

OHTOI'CHE3




3akjaJKa OpraHoB U TKaHEH U3

95 3apO/IbIIIEBHIX JTUCTKOB
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas

96 pabota «BpIsBICHNE TPU3HAKOB CXOJCTBA 0.5
3apOJIbIIIeH TO3BOHOYHBIX KUBOTHBIX)
PazmHoOxeHuE 1 pa3BUTHE PACTCHUM.

97 Jlabopartopnast pabota «CTpoeHne opraHoB 0.5
Pa3MHOXKEHUS BBICIIIUX PACTCHHIN

08 HcTopust cTaHOBIEHUS U Pa3BUTHSA
TeHETUKH KaK HayK1
OCHOBHBIE TIOHATHUS U CHMBOJIbI TCHETUKH.

99 Jlaboparopnas padota «Jlpo3oduia kak 0.5
O00BEKT T€HETUYECKUX HUCCIIEIOBAaHUII»
3aKOHOMEPHOCTU HACIIEAOBaHUS
MpU3HAKOB. MoHOTHOpUIHOE

100 ckpeuBanue. [Ipaktuueckas padbota 0.5
"N3yueHue pe3yabTaToB MOHOTHOPHIHOTO
CKpenIuBaHus y Apo30duisr"

101- [{uTomornyeckrue OCHOBBI MOHOTHOPHUTHOTO

102 CKpELIUBaHUs

102- AHanuzupyroiee ckpenmpanue. Hemomunoe

103 JTOMUHHPOBAHUE
JluruOpuiHoe CKperBaHue.

104- [TpakTrueckas padota «3ydenue 0.5

105 PEe3yIbTATOB TUTUOPUIHOTO CKPEIIUBAHUS '
y 1p030(UITBI»

106 [{uTomornyeckue OCHOBBI JUTUOPHUTHOTO

CKpELIUBaHUs




107-

CHGHHGHHOC HACJICOJOBAHUC ITPU3HAKOB

108

109-

110 XpoMOCOMHas TEOpUSl HACTEACTBEHHOCTH

111 ['eneruka mona

112 I'eHoTHI KaK 11€IOCTHAsI CUCTEMa

113 ['eneTnyeckurii KOHTPOJIb PA3BUTHS
pacTeHMid, )KUBOTHBIX U YeJIOBEKa

114- N3MeHunBOCTh NMpU3HAKOB. BHibl

115 W3MEHUYHUBOCTH

116 MonudukarnronHas N3MEHYHBOCTh
BapuanyoHHblii psn v BapraldoOHHAst
kpuBas. JJaboparopHas padoTa

117 «MccnenoBanre 3aKOHOMEPHOCTEN 0.5
MOIU(PHUKAITIOHHON U3MEHUYHNBOCTH. )
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

118 ['enoTunmMyYeckast U3MEHUYUBOCTb.

KombOunatuBHast U3MEHUYNBOCTh
MyrTarmonHasi U3MEHUUBOCTb.

119 [TpakTrueckas padota «MyTanuu y 0.5
Ipo30(¢ Ikl (Ha TOTOBBIX ’
MHUKpOIIpenaparax)»

120 3aKOHOMEPHOCTU MYTAllMOHHOTO Mpolecca.

DONHUreHeTuKa v SMUTreHOMUKa

121- ['enetuka yenoBeka. [IpakTuueckas pabora 0.5

122 «CocTaBiieHUE U aHAJIU3 POJOCIOBHOM» '

123 MeToasl MEIUIIMHCKON T€HETUKH




3HauecHUE MeﬂHHHHCKOﬁ I'CHCTUKU B

124 MPEOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a00JIcBaHNH YeIOBEKa

125-

KonrponsHas pabora

126
OCHOBHBIE TTOHATHUS CEICKIINH.

127 Jlabopartopnast pabora «/3yueHnue copToB 0.5
KYJBTYPHBIX PACTCHHI U TIOPOJT JOMAITHIX '
JKHUBOTHBIX)

MeToapl CEeNeKIMOHHOM pabOoTHI.

128 JlabopartopHnast pabota «M3yuenne MeToa0B 0.5
CEJIEKIIUY PACTCHUII»

JlocTrkeHus CeNeKIMU pacTeHU U

129 *KUBOTHBIX. [IpakTnueckas pabora
«IIpuBHUBKa pacTeHU»

130 CoxpaHeHue, U3yuyeHUe U UCIIOIb30BaHNE
T€HETUYECKUX PECYPCOB
buorexHonorus kak Hayka ¥ OTpacib

131 npousBojacTBa. [IpakTrueckas pabora 0.5
«M3yuenne 00beKTOB OMOTEXHOIOTUI

132 OCHOBHBIE HaNIPaBJICHUS] CHHTETUYECKOM
ouoaoruu

133-

134 XpoMOCOMHasI 1 T€HHAsI UHXKEHEePUS

135 MegunuHcKre OMOTEXHOIOTHI

136 Pezepsubiii ypok. [ToBTOpeHue,

000011IcHHEe, CUCTEMATU3AIHS 3HAHUH




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136

10

13.5




11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrpoanueie  Tpakruueckue falsyqennﬂ :6[()1:11;033Te.111>m)1e
padoThI padoThI pecypen
OBomonronHas tTeopus Y. Jlapsuna
2-3 CrapToBas KOHTpOJbHas paboTa 2 2
4 JBYOKyIlME CUIIBbI 3BOJIIOIMH BUIOB 110 Y. |
HapBuny
5 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBII 0TOOD
6.7 DopMUPOBAHHE CUHTETHUECKON TEOPUU )
) SBOJIIOLIUU
2.0 OTaIbl 3BOIOIMOHHOTO MpoIiecca: )
) MUKPO3BOIIOIUS U MAKPOIBOJIOLIHS
10 [Tonynsius — sneMeHTapHas €IMHUALIA 1
SBOJIIOLIUH
3aKOH r€eHeTUYEeCKOro paBHOBecHs JIK.
.12 Xapnu, B. Baiin6epra. Jlaboparopnas ) 0.5
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
0co0eil OHOTO BUIA»
13 DneMeHTapHbIe (GaKTOPBI IBOTIOIUN 1
14 D¢ ekt ocnoparens. dpdexrt |
OYTBUIOYHOTO TOPJIBIIIKA
15-16 Murpauuu. M300410um nomyJasiui: )
) reorpaduueckas, Ouonormaeckast
17 EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN 1




(hakTOop IBOIFOIIIHI

18

[TonoBoii oTOOp

19

[IpucnocobaeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOJIOIIHH.
JlaGopaTtopHnas pabora «3yuenue
apoMop$h030B U UIN0ATANITANHA Y
pacTeHuil U KUBOTHBIX)»

0.5

20

[Tpumeps! npucnocoOIeHNnH Yy OPraHU3MOB:

Mopdostornueckue, GU3n0IOrHIECKUe,
OMOXHMHUYECKHE, IOBEICHYCCKHIE.
JlabGopaTtopHas pabora «IIpucnocobneHus
OpPTraHU3MOB M UX OTHOCHUTEIIbHAS
1EJIeCO00Pa3HOCTh)

0.5

21

Bun, ero xpurepuu u CTpyKTypa.
JlabGopaTtopHnas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIOY»

0.5

22

CrpykTrypa Buza

23

Bunoo6pa3oBanue kak pe3yabTar
MUHKPO3BOJJIIOLIUA

24

CBs13b MHKPOI3BOJIIOIWHA U SITUACMHUOJIOTUA

25

Makpoasomtouus. [laneonronornueckue
MCTOJbI U3YUCHUS 3BOJIIOINUN

26

buoreorpaduyeckue MeToAbl U3yUEHUS
IBOJTIOIINH

27

OMOPHOTIOTHYECKUE U CPABHUTEIIBHO-
MOp(hOIOrHuecKre METO Il U3yUEeHHS
3BOJIIOLINH

28

MonexkyJspHO-TeHETUYECKHE,




OMOXMMHUYECKUE U MAaTEMAaTUUECKUE
METOJBI U3YUYCHUS 3BOJTIOIIUN

29 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH
30 AnantuBHas paauanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIOIIUI
31 Hayunbie runote3bl mpoucxoxKaeHus
JKU3HU Ha 3emJie
1 JloHayuHbIe IpeACTaBICHUS O 3apOXKICHUU
KU3HU
1 OCHOBHBIE 3Tallbl HEOPraHNYECKOU
IBOJTIOIINH
34-35 KontponsHas pabora
36-37 I'unoressl 3apoXkaeHUS KU3HU
Wcropus 3emiu 1 METOABI €€ U3yUEHUS.
18 JlaboparopHas pabota «3ydeHnue u 0.5
OTHMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOB)
39 HauanbHble 3Tarsl OpraHn4eckoin
SBOJIIOLIUH
40 OBOJIIOLHS DYKAPUOT
OCHOBHBIE 3Tarbl BOTIOLUN
A1 pactutenbHoro mupa. [Ipakruueckas 0.5
pabora «/3yuenne ocoOeHHOCTEH ’
CTPOEHUS paCTEHUI pa3HbIX OTAEIOB)
OCHOBHBIE 3Tarnbl 3BOJTIOLUN )KUBOTHOTO
42-43
Mupa
44 OBoJroNMs KUBOTHBIX. [IpakTueckas 0.5

paborta «3ydeHne ocoOeHHOCTEH




CTPOCHUS IMO3BOHOYHBIX JKUBOTHBIX»

Pa3BuTue )u3HM Ha 3eMiie 1O 3paM U

45-46
nepuoiaM

47 MaccoBble BBIMUPAHUSI — DKOJIOTUYECKUE
KPHU3HUCHI MPOILIOTO

43 CoBpeMEHHBIN IKOJIOTUYECKUI KPU3UC, ETO
0COOCHHOCTH

49 CoBpeMeHHast cucTeMa OpraHu4eckoro
MPOILJIOTO

50 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

51 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE

5753 Pa3BuTue npeacraBieHuit o

) MIPOUCXOXKACHUN YelIOBEKa

MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHnas

54 pabora «/3yuenne ocoOeHHOCTEH 0.5
CTPOCHHS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
PSIMOXOKICHUEM)

55 JIBrKyIME CUIIBI aHTPOIIOT€HE3a

56 CootHorieHre OHOJIOTHYECKUX U
COLIMATILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E

57-58 OCHOBHBIE CTaJIU1 AHTPOIIOTEHE3A

59 [Taneorenerrka u NajeoreHOMHKa

60 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA
UYenoseueckue packl. [IpakTuueckas

61 pabota «M3ydyeHne 3K0I0rHYecKrX 0.5

azarnTalui YeJoBEKay




MC)KI[I/ICI_II/IHJII/IHapHBIC METOAbI

62 1
AHTPOTIOJIOTUU

63 3apoKIEHUE U Pa3BUTHE KOJIOTUN 1
Mertoast skonoruu. JlabopatopHas pabora

64 «M3yueHne MeTo0B AKOJTOTUYECKHUX 1 0.5
HICCIIENOBAHUN

65-66 KonTtponsHas padora 2

67 3HayeHNE YKOJIOTHUESCKUX 3HAHUI 11 |
YeoBeKa

68 DKoyioruveckue HakTophl 1
AbuoTtnueckue paxkropbl. CBeT Kak

69 sKosorudeckuit paxrop. JlaboparopHas 1 0.5
pabota «BblIsiBIeHHE TPUCTIOCOOIEHUI '
OPTraHU3MOB K BIIUSHHIO CBETa
Abuotnueckue gaxtopsl. Temneparypa
KaK 9KOJIOTUYECKUH (haKTop.

70 JlaGoparopHas pabota «BrisBieHHe 1 0.5
pUCrocoO0IeHUH OPraHU3MOB K BIUSTHHIO
TEMIIEpaTypbI»
AbuoTtnueckue GpaxkTopsl. BiaxkHocTh Kak

71 sKosorudeckuit paxtop. JlaboparopHas 1 0.5
paboTta «AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

72 Cpensl 0OuTaHUs OpPraHU3MOB 1

73 buonoruueckue puTmsl 1

74-75 JKuznennsie ¢opMbl OpraHU3MOB 2

76 buotnueckue GpakTops 1

77 3HaueHue OMOTHUYECKHUX B3aUMOACHCTBUIA 1




AJId CYIICCTBOBAHUS OPraHU3MOB B CpPC/IC

oOuTaHus

73 DKOJOTUYECKHUE XapaKTEPUCTUKU
MOMYJISIIIAH
OcHOBHBIE TTOKa3aTeNIN MOMYJISLIHNN:

79 YUCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTypa
OcHOBHBIE MTOKA3aTeNIN MOMYJISLIHNN:

80 POXIAEMOCTb, MPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

81 Oxojnorudeckas CTpyKTypa NONyJIsLNN

82 JvHamuKa nonyJsiuu U €€ peryJisius

23 KpuBbie pocTa YiCIEHHOCTH TTOMYIISIIIHH.
KpuBble BeKUBaHUS

84-85 KonTtponbHas pabora
DKoJjoruyeckas HUIIA BUAA.

86 JlabGopaTtopHas paborta «IIpucnocobneHus 0.5
CEMSTH pacTEHUI K pacCeIeHHIO

87 Bun xak cucrema nonynsuui

28 3aKOHOMEPHOCTH MOBEJCHUS U MUTpaliid
KUBOTHBIX

&9 Co00111eCTBO OPraHU3MOB — OHOIICHO3

90 Okocucrema Kak OTKpbITasi cCUCTEMaA

o1 KpyroBopoT BelecTB 1 MOTOK SHEPTHH B
9KOCUCTEME

92 OcHOBHBIE TOKA3aTeNId SKOCUCTEMbI

93-94 DKOJOTHUYECKUE MTUPAMUIBI




95 W3meneHust cooOIECTB — CYKLIECCHH
96.97 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
) 03ep 1 peK. DKOCUCTEMbI MOPEi 1 OKEaHOB

08 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCThIHb

99 AHTpPONIOT€HHBIE IKOCUCTEMBI

100 Ypb6oskocucremsl. [IpakTuueckas pabora 0.5
«3yuenue u onucanue ypO0o3KoCUCTEMBD) )
3aKOHOMEPHOCTH (HOPMUPOBAHUS

101 OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B
JKOCUCTEMAax
MexaHu3MBbl BO3IEUCTBUSA 3arpsI3HEHUM

102- Pa3HBIX TUTIOB HAa CyOOpTaHN3MEHHOM,

103 OpraHU3MEHHOM, IOMYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

104 buocdepa — obmieruianerapaast 0601049Ka
3emiu

105-

106 VYuyenune B. . Bepuanckoro o 6uocdepe

107 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
ouocdepsl

108 KpyroBoports! BemecTs u
OMOTCOXMMHUYECKHE [IUKITBI

109 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIIH

110 YcroitunBocTh 6Hocheps

111 DKOJOTHUYECKUE KPUZHUCHI U UX MPUUUHBI

112 BosneiicTBue uenoBeka Ha Ouocdepy




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

13 pacCTUTEIBHBIN U dKUBOTHBIA MU

114 OxpaHa npupo/sl

115 OCHOBHBIE TPUHLIUIIBI YCTOMYHUBOTO
Pa3BUTHS YEJIIOBEUYECTBA U IPUPOJIBI
PanronanbsHOE PUPOIONIONIB30BAHHE U

116 COXpaHEHHE OMOIOTUYECKOTO
pazHooOpa3us 3emMiu

117-

118 KontponsHas pabora

119- O6006menue mo Teme «MHUKPOIBOTIONHUS U

120 €€ pe3yabTaThD)

121- O606menne o TeMe «MaKpO3IBOIIONUS U

122 €€ pe3yJIbTaTb»

123- O606menue o Teme «lIpoucxoxaeHue u

124 pa3BUTHE KU3HU Ha 3eMiie»

125- O606menue o Teme «IIpoucxoxaeHne

126 YeJI0BEKa — AaHTPOIMOTEHES)

127- O060061IeHne o TeMe «IKOJIOTUS — HAyKa O

128 B3aUMOOTHOLIEHUSAX OPraHU3MOB)

129- O0600menue mo Teme «OpraHu3Mbl U cCpejia

130 oOuTaHusD»

131- 0O0001eHnE 110 TEMe «IDKOJIOTUA BUIOB U

132 TOMYJISIIA

133- O060061IeHre TT0 TeMe« DKOIOTHS

134 COO0O0IIIeCTB»

135- 0O6006menue mo Teme «buochepa —

136 rI100ambHAs IKOCHCTEMAY)




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136

10

7.5







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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