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MMOSICHUTEJIbHASA 3AITUCKA

IIporpamma no ydebnomy mnpenmety "buonorus" (manee - OHONOTHs) HAa YpOBHE cpedHero oOmiero oOpa3oBaHUs
pa3pabortana Ha ocHOBe DenepanpHOTo 3ak0Ha oT 29.12.2012 Ne 273-@3 «O6 obpazoBanmu B Poccuiickoit @enepartumn», @T'OC
COO, Konmenmuu mpenonaBaHus ydeOHOro mnpenMmera «bHONOTHS» W OCHOBHBIX TOJIOKEHUH QenepaapbHOl paboueit
MIPOTPaMMBbI BOCTIUTAHHS.

VYuebnsrii npenmer «buonorus» yriayonéasoro ypoHs m3ydenns (10—11 kmaccer) sSBIseTCS OXHUM M3 KOMIIOHEHTOB
npeaMeTHol obnacti «EctecTBeHHO-Hay4Hble npenmersl». CornacHo mnonoxkenussMm ®I'OC COO mnpodunbHble yueOHBIE
NIpeAMETHI, U3y4aeMble Ha yriIyOIEHHOM YpPOBHE, SIBISIOTCS criocoOoM auddepeHnuaniuu o0y4eHuss Ha YpOBHE CPEIHETro
oOmiero oOpa3oBaHUsl M NPHU3BaHBl 00ECIEUUTH MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEIHMM OOIIUM, CPEeIHUM
poQeCCHOHANBHBIM M BBICIIMM 00pa3oBaHHEM. B TO ke BpeMsi KaKAbl M3 3THUX YYEOHBIX MPEIMETOB JOJDKEH OBITH
OPHEHTHPOBaH Ha NPUOPUTETHOE pEUIEHHE O0pa30BaTENbHBIX, BOCHHTATEIbHBIX W Pa3BHBAIOIIMX 33/1a4, CBS3aHHBIX C
npodopueHTanuei 00yJarommxcst ¥ CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOH 00JlacTH Hay4yHOTO 3HaHWS, CBSI3aHHOTO C
OuoIIOTHeH, MEIUITIHOM, YKOJIOTHEH, IICHXOJIOTHEH, CIOPTOM HJIH BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY nipeamety "buonorus" naét mpencraBiieHHe O HENU U 3afadaxX N3ydeHHsT yaeOHOro IpeaMeTa
«buomorns» Ha yroyOn€HHOM YpOBHE, OmpeaenseT o0s3aTelnbHOe (MHBApHAHTHOE) TIIPEIMETHOE COICp)KaHHe, ero
CTPYKTYPHPOBAHHUE IO pa3fesaM U TEMaM, paclpeeIeHue 110 KiiaccaM, pEKOMEHIYET IOCIEA0BaTeIbHOCTh H3YUSHHNS y4eOHOTO
Marepuana ¢ y96TOM MEXIPEIMETHBIX H BHYTPUIIPEIMETHBIX CBSI3€H, IOTHKH y4eOHOTO Mporecca, BO3PACTHRIX 0COOCHHOCTEN
oOydJatomuxcs. B mporpamme mo Owonorum peann3oBaH NPUHIUII NTPEEMCTBEHHOCTH C M3YYCHHEM OHOJOTHMHM Ha ypOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs, Ojarofaps uYeMy NPOCMATPHBAEcTCs HANpPABICHHOCTh HAa MOCIEAYIONIEEe pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPHUEHTHPOBAHHBIX Ha (DOPMHPOBAHHE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, IKOJIOTHYECKOTO
MBIIIICHUs], IPEJCTaBICHUH O 340pPOBOM 00pa3e )KMU3HH, Ha BOCITUTAHHE OEPEKHOTO OTHOIIEHHS K OKpYIKaIOIIei NPUPOTHOM
cpene. B mporpamme 1o 61o0ruu Takke NoKa3aHbl BO3MOKHOCTH y4eOHOT0 IpeaMeTa «bruonorus» B peaausaiiy TpeOOBaHUI
®I'OC COO k mIaHupyeMbIM JIMYHOCTHBIM, METANPEIMETHBIM M MPEAMETHBIM pe3yibTaTaM oO0y4eHHs U B (POPMHUPOBAHUH
OCHOBHBIX BHJIOB Y4Ye€OHO-ITO3HABATEIbHON [ESITEIFHOCTH OOYYalOIMXCS II0 OCBOCHUIO COJCpP)KAaHHWA OHOJIOTHIECKOTO
00pa3zoBaHust Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHMs.

VYuebnsit npeamer «bronorns» Ha ypoBHE cpegHEro oomero o0pa3oBaHus 3aBepLIaeT OHOIOTHYECKOe 00pa3oBaHuE B
IIKOJIC ¥ OPHEHTHPOBAH HA PaclIMpeHHe U YriIyOJeHHe 3HaHUH 0OyJaronIixcst O )XHMBOW MPHUPOAE, OCHOBAX MOJIEKYIAPHOH U
KJICTOYHOM OMOJIOTHH, SMOPHOJIOTHN ¥ OMOJIOTHH PAa3BUTHS, TEHETHKH, CETIEKINH, OMOTEXHOIOTHH, YBONIOLOHHOTO YUCHUS U
9KOJIOTHH.

N3zyyenune yueOHoro npeamera «bronorus» Ha yriayOoJeHHOM YpOBHE OPHEHTHPOBAHO Ha IOJATOTOBKY 00YYaIOIIUXCS K
MOCJIEAYIOIEMY MOJIYYSHHUI0 OHOJIOTHYECKOr0 O0O0pa3oBaHHMsS B By3ax W OpPraHH3alUsIX CpelIHero mnpodeccroHalIbHOro
oOpazoBanus. OCHOBY €ro CcoOJEp)KaHHs COCTaBJISET CHCTeMa OWOJIOTMUECKMX 3HAHHUH, MOJYYEHHBIX IPH H3YyYCHUH
00YYaIOIIMMHUCS COOTBETCTBYIOIINX CHCTEMATHUYSCKHUX Pa3/e/IoB OMOIOTUH Ha yPOBHE OCHOBHOTO 00111eT0 00pa3osanus, B 10—
11 xmaccax 3T 3HaHUS MOJTy4alOT pa3BUTHE. Tak, pacIMpeHs! U yIiayOleHs! OMOIOTHYECKNe 3HAHNUS O PACTEHHSIX, )KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me 4YejoBeKa, OOLIMX 3aKOHOMEPHOCTSX JKHM3HH, JOMOJIHUTENHHO BKIHOUEHBI OHOJIOTMYECKUE
CBEJICHMSI IPUKJIIaTHOTO U ITIONCKOBOT'O XapaKTepa, KOTOPbIe MOXKHO MCHOJIb30BaTh KaK OPHEHTHPHI JJIsl ITOCIIEAYIOIIETO BBIOOpa
npodeccun. Bo3MokHa Takke WHTErpanust OHMOJOTMYECKHX 3HAHWH C COOTBETCTBYIOIIMMH 3HAHUSMH, IOJyYEHHBIMHU
o0ydJaromuMucs Ipu U3ydeHUH QU3UKH, XUMHH, Teorpadiy 1 MaTeMaTHKH.

CrpykTypa mporpamMmbel 1o ydeOHOMY mpenmeTy "Buomorus” oTpakaeT CHCTEMHO-YPOBHEBBIH M SBONOMHAOHHBIN
TIOJXOBI K U3ydeHuto Ouosiornu. COrIacHO UM, U3Y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE AJISI XKHUBBIX CHCTEM
Pa3sHOro ypOBHS OpPraHM3alWH, HBONIONUHM OPraHWYEeCKOro MHpa Ha 3emile, COXpPaHEHHs OMOIOTHYECKOro pa3sHooOpas3us
wraneThl. Tak, B 10 Ki1acce U3y4aroTCss OCHOBBI MOJICKYJIIPHON U KJIETOYHON OHOJIOTUH, IMOPUOIOTHH U OHOJIOTHH Pa3BUTHS,
TCHETUKHU U CEJICKIMH, OMOTEXHOJOTHH U CUHTETUYCCKON OHOJIOTHH, aKTyaTH3UPYIOTCS 3HAHHUS 00YJaroIuXcsl Mo OOTaHHKE,
300JI0TMH, aHATOMUH, (hu3HoIorHK YenoBeka. B 11 kilacce U3y4aroTcs IBOJIONMOHHOE YYEHHE, OCHOBBI 9KOJIOTHU U YUEHHE O
ouochepe.

VYuebnbril npeamer «buonorusa» mpu3BaH 00eCTIEYUTh OCBOSHHE O0YYAIOIIUMICA OMOIOTHYECKUX TEOPHH M 3aKOHOB,
njeH, MPUHIMIOB U NPaBWIL, JIEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HaY4YHOW KapTHHBI MUpA, 3HAHUH O CTPOEHMH,
MHOT0o00pa3un M OCOOCHHOCTSIX KIICTKHM, OpraHu3Ma, HOMyJSIUH, OWOIEHO03a, 3KOCHCTEMBI, O BBLIAIOIIMXCS HAYYHBIX
JOCTHKEHHSAX, COBPEMEHHBIX MCCIIEJOBAHHUAX B OMOJIOIMH, NPUKIAJHBIX acleKTax OMoJorudeckux 3HaHuil. st pa3sBUTHA W
NoJi/iepKaHus MHTepeca oOydaromuxcss K OWOJOTMM Hapsay €O 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOTO Marepuaia B
COJICp)KaHUU TIPOTPaMMBbI 10 OMOJIOTHH TPEyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHWS M Pa3BUTHS TOW WM WHOM
o0acTi GMOJIOTHH, BKJIA/IOM OTEUECTBEHHBIX U 3apyOEKHbBIX YUEHBIX B pEIICHNE BAXKHEHIINX OMOJIOTMYECKUX U IKOJIOTHUECKHX
mpobIeM.

Henp nzydyenus yuebHoro npeamera «bronorusy Ha yriyOJI€HHOM ypOBHE — OBJIJICHHE O0YJAIOIIMMHUCS 3HAHUSIMU O
CTPYKTYPHO-(QYHKITHOHATIHHON OpPraHU3aIliH )KUBBIX CHCTEM PA3HOTO PaHTa U MPUOOPETEHNE YMEHHH UCTIONh30BATh ATH 3HAHUS
B (OpPMHUPOBAHMHU HHTEpeca K OIpenaes€éHHON obmacTu mpodecCHOHATBHON IeSTeNHOCTH, CBSI3aHHON ¢ OWOJIOTHeH, WiH K
BEIOOpY y4EOHOTO 3aBECHUSA ISl TPOIOIDKEHUS OMOJIOTHIECKOr0 00pa30BaHMsI.

HocTmwkenne menn u3ydeHns ydebHoro npenmera «buonorns» Ha yriryOJa€HHOM ypOBHE 00€CTIEUMBAETCS PEIICHUEM
CIIEAYIOLINX 3a/a4:

OCBOCHHE O0YYAIOIIMMHCS CUCTEMbI OMOJIOTMYECKMX 3HAHUH: 00 OCHOBHBIX OMOJIOTMUECKHX TEOPHSX, KOHLECIIUIX,
THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MPaBHJIaX, COCTaBIISIOIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHUPA; O



CTPOEHUH, MHOT000pa3uu W OCOOEHHOCTSAX OHMOJIOTHMYECKHX CHUCTeM (KJIETKa, OpraHW3M, MOIYJIANHS, BHI, OHOTE€OIEHO3,
ounochepa); 0 BRIIAIONINXCS OTKPBITHIX U COBPEMEHHBIX MCCIIEAOBAHUAX B OHOJIOTHH;

O03HAKOMJICHHE OOYyYaloIuXcsi C METOJaMH I[IO3HAHWS JKHBOM TPHPOIBI: HCCIEAOBATEIbCKIMH METOJaMU
OMOIIOTHYECKNX HAyK (MOJIEKYJSPHOW M KIETOYHON OMOJIOTHH, YMOPHOIIOTHN M OMOJIOTHH Pa3BHUTHS, TEHETUKU U CEJICKIIHH,
OMOTEXHOJIOTUH W CUHTETHYECKOW OWOJIOTHH, MAJICOHTOJOTHH, 3KOJOTHH); METOIaMH CaMOCTOATEIHEHOTO MPOBEACHUSL
OMOJIOTHYECKUX UCCIICAOBAaHUN B JIAOOPATOPHH U B TIPHpoie (HabIroAeHue, H3MEpEHHUE, IKCIIEPIMEHT, MOJICITPOBAHHE);

oBIaJicHne 00yYaIOMUMICS YMEHUSIMU: CAMOCTOSITEIbHO HaXOIUTh, aHAJIM3UPOBATh M MCIOJIb30BaTh OHOJIOTHYECKYIO
nH}opManuIo; MOIB30BaThCS OHONOTMYECKOH TEPMUHOJIOTHEH M CHMBOJIMKOW; YCTaHaBIMBATh CBS3b MEXAY pPa3BUTHEM
OMOJIOTMH W COLMATBLHO-9KOHOMUYECKHMH M 3KOJIOTHYECKHMH NPOOJIEMaMH 4eJO0BeYeCTBA; OLIEHHBATH MOCIEACTBHS CBOCH
JIeSTEILHOCTH 110 OTHOLIEHUIO K OKPY’Karollel MPUPOIHOHN cpezie, COOCTBEHHOMY 37I0pPOBBIO H 3/I0POBBIO OKPYIKAIOLIHX JIIOCH;
00OCHOBBIBATh W COOJIONATh Mephl NPOQMIAKTHKM HWH(EKIMOHHBIX 3a00JIeBaHWM, NpaBWia IOBEIACHUS B INPHUPOAE U
obecrieueHnsi 0€30MaCHOCTH COOCTBEHHOW JKM3HENESTENILHOCTH B YPE3BBIYAHBIX CHUTYalMsAX HPUPOJHOTO M TEXHOT'€HHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIC HAyIHBIC OTKPHITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE Y 00YJAIONINXCS MHTEIUICKTYAIBHBIX M TBOPYECKIX CIIOCOOHOCTEH B MpoIiecce 3HAKOMCTBA C BBIAAIOLITIMHUCS
OTKPBHITUSAMH B COBPEMEHHBIMH HCCIICIOBAHIAMH B OMOJIOTHH, PEIIaeMBIMHU €10 TIPOOIeMaMH, METOOTIOTHEH OMOJIOTHYECKOTO
WCCIICAOBAHMSA, TIPOBEACHHUS OJKCIICPHUMEHTANBHBIX HCCICIOBAaHHUN, pEIMICHHS OWONOTHYECKUX 3a7ad, MOJICIUPOBAHU
OHMOITOTHYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIMTaHHUE Y OOYYArOIIUXCs IEHHOCTHOTO OTHOIICHUS K JKUBOW TPHPOJE B LEIOM M K OTIOCIBHBIM €€ 00BbeKTaM U
SIBJICHUSIM; POPMHUPOBaHHE SKOJIOTMIECKON, TeHETUIECKON I'PaMOTHOCTH, 001 KyJIbTyphl NOBEACHHS B IPUPOJIE; HHTETPALIMN
€CTECTBCHHO-HAYYHbIX 3HaHUII;

npuoOpereHre O00YYalOMIMMKCS KOMIIETEHTHOCTH B PallMOHAJIBHOM IPUPOJOIOIB30BAaHUU (COOIIIOICHHE MPaBHII
MOBEICHUS B IPUPOJIC, OXPAHBI BUIOB, SKOCUCTEM, OHOC(EpPhI), COXpaHECHHH COOCTBEHHOT'O 3I0POBbSI M 3I0POBbS OKPYIKAFOIIIIX
moneit (coOmoaeHus Mep NMpouiIakTUKKM 3a00J1eBaHul, oOecrieyeHne 0e30MacCHOCTH JKU3HEEITeIbHOCTH B UpEe3BBIYAHBIX
CUTyaIllsIX TMPHUPOJHOTO W TEXHOTCHHOTO XapakTepa) Ha OCHOBE FHCIIONB30BAHUS OHMOJIOTHYCCKHX 3HAHWH W YMCHHHA B
MTOBCETHEBHOM KI3HM;

CO3/laHUC YCIOBHU MJII OCO3HAHHOTO BBIOOpa OOYYArOIIMMHUCS WHAMBHIAYAIBHOW 00pa30BaTeNbHON TPacKTOPHH,
crocoOCTBYIOIIEH TOCHEAyIomeMy MpOoPECCHOHATHHOMY CaMOOIPEICICHHI0, B COOTBETCTBUH C HWHIWUBHUIYaITbHBIMHU
HHTEpECaMH M MOTPEOHOCTSIMH PETHOHA.

OOmiee 9rcI0 9acoB, OTBEACHHBIX HA U3y4YCHHE OMOJIOTHH Ha YriyOJEHHOM YpPOBHE CpPEIHETO 00mero odopa3oBaHUs,
coctapisieT 204 yaca: B 10 ximacce — 102 vaca (3 yaca B Henenmto), B 11 knacce — 102 yaca (3 yaca B HEZIeNIO).

OTOOp OpraHM3aIMOHHBIX (HOPM, METOIOB U CPEICTB O0YUYCHUST OHOJOTHH OCYIIECTBISICTCS C YUETOM CICIU(UKH ero
COJICp)KaHMSI M HANpPaBIEHHOCTH HAa MPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHMsT B  OpPraHU3aLUsIX  CPEIHEero
podeCCHOHANBLHOTO U BBICIIETO 00pa30BaHMsI.

OO0s3aTeIbHBIM YCIOBUEM IPH 00yYeHUU OMOJIOrMHU Ha yriyONEHHOM YPOBHE SIBJISIETCS IIPOBEAEHHE 1a00pPaTOPHBIX U
npakTHYeckux pabor. Takke y4dacTie OOy4arOUIMXCsS B BBINOJHEHHHM MPOEKTHBIX U y4eOHO-HCCIIEN0BATENLCKUX PadoT,
TEMaTHKa KOTOPBIX OIPENeNsIeTCs y4YUTeJIeM Ha OCHOBE HMEIOIIMXCS MAaTepHabHO-TEXHHUSCKUX PECYPCOB M MECTHBIX
MIPUPOIHBIX YCIOBUI.



COJEP KAHUE OBYUYEHUS

10 KJIIACC

ConepkaHue TPOTPaMMBI, BBIICICHHOE KYPCUBOM, HE BXOIUT B TPOBEPKY TOCYIApCTBEHHOH HTOTOBOI
arrectamuu (I'A).

Tema 1. Buosorust Kak HayKa

CoBpeMeHHasi OMOJIOTHSI — KOMIUIEKCHast Hayka. KpaTkast uctopusi pa3Butusi Ouojoruu. buonmornueckue
HayKHd M U3ydaemble MU Ipobiembl. OyHIaMeHTaIbHbIC, MPUKIIAJHbIe U MOUCKOBBIE HAay4YHBIC HCCIIEIOBAaHUS B
6uonoruu.

3HaueHue Owonoruu B (OpMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-Hay4HOW KapTuHbl mupa. [Ipodeccun,
CBsI3aHHBIC C OWojorueil. 3HaueHHe OHMOJIOTMH B MPAKTHYECKOH JESTENFHOCTH YeJOBEKa: MEAMIMHE, CEIbCKOM
XO3SICTBE, IPOMBIIIICHHOCTH, OXpaHe MPUPOALL.

JdeMoHCcTpauuun

Hoprpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japeun, V. apeeit, [. Menznens, B. U.
Bepnanckwuii, U. I1. [TaBnos, 1. 1. Meunukos, H. 1. Baunos, H. B. Tumodees-Pecosckuii, x. Yorcon, . Kpuk,
J. K. benses.

Tabmuner n cxemsl: «CBsI3b OMOJOTHH € IPYTUMHU HayKaMiu», «CucTeMa OHOJIOTHYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U X U3yYeHHUeE

JKuBble cucTeMbl Kak mpeaMmer u3ydeHus Ouonoruu. CBOWCTBA JKMBBIX CHUCTEM: €IMHCTBO XHMHUYECKOTO
COCTaBa, IUCKPETHOCTH U IIEIOCTHOCT, CIIOKHOCTH M YIIOPSAA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPT-aHU3aIHs,
CaMOBOCIIPOU3BEACHUE, PA3APAXKUMOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3alMy JKUBBIX CHCTEM: MOJIEKYJISIPHBIN, KIETOYHBIM, TKAaHEBBIM, OPraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBOH, 3KOCHUCTEMHBIN (OHOTreoIcHOTHYECKHIT), Onocdepusiid. I[Iporecchl, Mpoucxoasamue B
JKHUBBIX cucTeMax. OCHOBHBIC TIPU3HAKH KnBOro. JKn3Hb Kak (popMa CylecTBOBaHUs MaTepun. Hayku, usydaromue
JKUBBIE CHCTEMBI Ha PA3HBIX YPOBHAX OPraHU3AIUH.

Wzyuenne xuBBIX cucteM. Mertonpl Ouonormdeckod Hayku. HalOmiomeHue, M3MepeHHE, SKCIIEPUMEHT,
cucTeMaTH3anus, MetaaHanus. IIoHsATHE 0 3aBUCHMON M HE3aBUCHMOI epeMeHHOH. [InaHnpoBaHue SKCIIEPUMEHTA.
IlocranoBka u mposepka runote3. HyneBas rumortesa. Ilonarme BeIOOpKHM M €€ mocToBepHOCTH. Pa3bpoc B
O6uonorndyecknx JaHHBIX. OIEHKA OCTOBEPHOCTH IMOJYYEHHBIX Pe3ylbTaToB. I[IpHUMHBI MCKa)KeHUS PE3yJIbTaTOB
sKcrepuMeHTa. [IoHATHEe cTaTHCTHYECKOro TeCTa.

JdeMoHCcTpauuu

Tabmupl 1 cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «buonorumdeckue cucteMbl», «CBONCTBa KHBOU
MaTepum», «YPOBHU OpraHM3alUU SKUBOW HpUpOAbD», «CTpoeHHE >KMBOTHOM KIETKH», «TKaHM >KHBOTHBIXY,
«CuHCTeMBbl OpPraHOB YEJIOBEYECKOro opraHusMan, «buoreoneHos», «buocdepa», «Meroasl H3y4eHHs IKHBOM
MIPUPOIBIY.

ObopynoBanue: 1a00paTopHOE 000PYIOBAHHE IS IPOBEACHUS HAOMIOCHUH, I3MEPEHHH, SKCIIEPIMEHTOB.

IIpakTnyeckas padora «/cnonb3oBaHUE pa3IMYHBIX METOAOB MIPH U3YUYEHUH KHUBBIX CHCTEM.

Tema 3. bruosorust KJIeTKH

KrneTka — cTpykTypHO-(QYHKIMOHANEHAS eAWHUIA KUBOTO. McTopust oTkpeITHS KiIeTKd. PadoTsl P. 'yka, A.
Jlesenryka. Knerounass teopust (T. IIBann, M. llnetinen, P. Bupxos). OCHOBHBIC MONOKEHHUS COBPEMECHHOM
KJIETOYHOH TEOPHH.

MeToapl MOJICKYJSIPHOW U KICTOYHOW OHOJIOrMU: MHUKPOCKOMHUsS, Xpomartorpadus, 3aekTpodopes, MeTos
MEUeHBIX aTOMOB, Hu(depeHimansHoe HeHTpUdyrupoBaHme, KyJIbTHBUPOBAHUE KIIETOK. M3yuenue purcuposanuvix
K1emox. DIEKTPOHHAs! MUKpocKonusi. Kongoxanvhas mukpockonus. Bumanvhoe (npusicusnennoe) uzyieHue Kiemox.

JdeMoHcTpanuun

Ioptpetsr: P. I'yk, A. JleBenryk, T. llIBanx, M. IlIneiinen, P. Bupxos, K. M. Bap.

Tabmuubr u cxembl: «CBETOBOM MHUKPOCKOI, «JNEKTPOHHBI MHKPOCKOI, «VICTOpHsI pa3BUTHSI METOJIOB
MUKPOCKOTIA.

OO6opyznoBaHue: CBETOBOW MHKPOCKOII, MHKPOIpENapaTsl PAacTUTEIbHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

IIpakTuyeckass padora «/3ydeHne MeTONOB KJIETOYHOH Owosormu (xpomatorpadus, smexrpodopes,
muddepenunansHoe nenTpudyruposanue, [LIP)».

Tema 4. XumMuuyeckasi Opranu3anus KIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKPO3JIEMEHTHI. Bosa 1 €€ posib Kak pacTBOpUTEIS,
peareHTa, ydacTHe B CTPYKTYPHPOBAaHHM KJIETKH, TEIUIOPETYISAIUN. MUHEpanbHbIE BEIIECTBA KIETKH, HX
Omosornveckas posib. Poirb KaTHOHOB M aHHMOHOB B KIIETKE.

OpraandecKkre BellecTBa KIETKH. bromormueckne mommmepsl. benkn. AMHHOKHCIOTHBIH COCTaB OEIKOB.
Crpykrypsl OenmkoBoi Monekyinsl. IlepBudnHas cTpykTypa Oenka, MenTHOHAS CBsS3b. BTopwuHas, TpeTHdYHasd,
4yeTBepTHYHAs CTPYKTyphl. JleHarypauus. CoiicTBa OenkoB. Knaccngpukanns 6enkoB. buonorudyeckne dyHkmu
6enkoB. [Ipuonoi.



YraeBonsl. MoHOCaxapupl, AUCAXapHIbl, OJMTOcaxapuabl U monucaxapuabl. OOIMH MIaH CTPOEHHS H
(hU3UKO-XMMHUYECKHE CBOMCTBA YII€BOI0B. bronormueckrue GpyHKINH yriieBOJ0B.

Jlumanet.  TmapodmmsHO-THApodoOHEIE  cBoWicTBa.  Kimaccudukamms — nunumoB.  Tpuriammepumsl,
(hochomumuael, BOCKH, cTepouasl. bruonorndeckune Gpyskiun mununos. OOmue cBocTBa OHONIOTHIECKAX MeMOpaH
— TEeKy4eCTbh, CIIOCOOHOCTH K CAMO3aMBIKaHHIO, TOTYIPOHUIIAEMOCTb.

Hyxnennoseie kumcmorsl. JJHK m PHK. Crpoenme HykiewmHOBBHIX KucioT. Hykieorwmsr. [Ipuaimm
komiuieMeHTapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoiinHas crnupans. MecToHaxoxaeHHE U
ononornueckue ¢pynkiuu JHK. Bugst PHK. @ynkimu PHK B kietke.

Crpoenne monekynsl AT®. Makpoapruueckue cBsizu B Mosekyiae AT®. buonornueckue ¢pynknmn ATO.
BoccraHoBieHHbIE IEPEHOCYHKH, X QYHKINU B KIIETKE. /[pyeue nykneosuompupocgameor (HT®). CexBeHUpOBaHNE
JHK. Memoowl eenomuru, mpanckpunmomuxu, npomeoMuxi.

CrpykTypHas OHoyiorus: OHOXUMHUYECKUE M OHMO(PH3MYECKUE HCCIIEJO0BAHUS COCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpbI OnoMonexyi. Modenuposanue cmpykmypsl u QYHKyull OUOMONEKYL U Ux Komniekcos. Komnviomepuoiii
OU3AUH U OP2AHUYECKUL CUHME3 OUOMONIEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpauuun

Hoprpertsr: JI. Tomuar, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknnn, ©. Carrep, C. [Ipy3unep.

JuarpaMmsl: «Pacnipenienienne XMMHYECKHUX 3JIEMEHTOB B HEXXUBOU MpHpoe», «PacpeneieHne XUMHIECKIX
3JIEMEHTOB B XMBOH IPUPOIE».

Tabmuupl n cxemsl: «llepuoguyeckas TabaMLIa XUMHYECKUX DJIEMEHTOB», «CTPOCHHE MOJIEKYJIBI BOJBI»,
«BermiecTBa B cocTaBe opraHu3MoB», «CTpoeHUe MOJIEKYJIbI 0eika», «CTpyKTypbl OEIIKOBOH MOJIEKYJIbI», «CTpoeHUe
MOJIEKYJI YTIeBOA0BY», «CTpOoeHHE MOJIEKYI INIHI0BY, «HykienHOBBIE KUCTIOTEIY, «CTpoeHue Moekyasl ATDy.

O0opyznoBaHue: XUMUUECKas TIOCY/ia 1 000pyIOBaHHE.

JladopaTopHas padora «OO0HapyXeHHE OEJIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKITUII.

JlabopaTtopHasi padora «llccienoBaHne HYKJIEHHOBBIX KHCIIOT, BBIICIEHHBIX U3 KIETOK Pa3IHIHBIX
OPTaHH3MOBY.

Tema 5. CTpoeHue M QyHKUUH KICTKU

THITBI KIETOK: 3yKapHOTHIECKas M IpoKaproTHueckast. CTpyKTypHO-(pyHKIIMOHAIbHBIE 00pa30BaHMs KIETKH.

CrpoeHne mpokapuoTHdeckoil kieTku. Kiretounas ctenka Oakrtepmii m apxeil. OCOOCHHOCTH CTPOCHUS
reTepoTpoHON 1 aBTOTPO(HON MPOKAPHOTHIECKUX KIETOK. MECTO U pojib MPOKAPHOT B OHMOIICHO3aX.

Crpoenye ¥ (yHKIHOHMPOBAHUE DYKApUOTHYECKOH KieTku. Ilmasmarmueckas memOpaHa (Iuasmaiemma).
CrpykTypa mia3MaTH4deckoil MeMOpaHbl. TpaHCIOPT BEIIECTB dYepe3 IUIa3MaTHYECKy0 MeMOpaHy: HMacCHBHBIN
(muddysust, obneru€nnas auddysusi), akTUBHbIM (NEPBUYHBIM W BTOPUYHBIA aKTHBHBIA  TpPAHCIIOPT).
[MonynponunaemMocts MemOpaHbl. Pabora HaTpuii-kanueBOro Hacoca. OHJOLMTO3: IHMHOLUTO3, (Harouuros.
Ok3o1mTo3. Knerounas crenka. CTpykrypa U QyHKINM KJIETOYHOH CTEHKH PacTeHUi, rprOoB.

[uronnaszma. [lutozonb. [lutockenet. [IBmxenue nutomnazmel. OpraHougsl kieTkd. OmpHomemOpaHHBIE
OpraHom/bl KIeTKU: 3HAomazmMarudeckas cetb (JI1C), anmapar ['onbkH, TN30COMBI, X CTPOEGHHE M (DYHKIUH.
B3anmocBsa3p  OgHOMEMOpPaHHBIX OpraHoWJoB KieTKH. CTpOGHHE TpaHyJSIPHOTO pEeTHKylIyMmMa. Mexanusm
Hanpasnerus beaxos ¢ II1C. CuHTE3 pacTBOPUMBIX OeNkOB. CHHTE3 KICTOUHBIX MeMOpaH. [ aakwii (arpaHysspHbIiT)
SHJI0TUTAa3MaTHIecKii petukynyM. CekpetopHast GyHKIMs anmapara [onbmku. Moouguxayus 6enkos 6 annapame
Toavoorcu. Copmuposka 6enkos 6 annapame I onvoocu. TpaHCTIOPT BelIecTB B KIIETKe. Bakyonn pacTUTEIbHBIX
kneTok. Kinerounslii cok. Typrop.

ITomyaBTOHOMHBIE OpPTaHOMIBI KJIETKH: MHUTOXOHAPHH, IUIACTHIBL [Ipoucxoocoenue MumoxoHopuil u
nracmuo. Cumbuozenes (K.C. Mepexckosckuu, JI. Mapeynuc). Ctpoenne u (yHKIIUH MHTOXOHIPUN M IUIACTH.
[TepBuuHbIC, BTOPUYHBIE M CJOXHBIE IUIACTHIBI (POTOCHHTE3UPYIOMINX JYKapUOT. XJIOPOIUIACTHI, XPOMOILIACTBI,
JIEHKOIUIACThI BBICIIMX PACTEHUH.

HemembOpannsie opranons! kietkn CTpoeHne U QYHKIMH HEMEMOPaHHBIX OPTaHOMAOB KIETKH. PHUOOCOMBL
Ipomescymounvie  punamenmol. MUKpODUWIAMEHTBL. AKmuHnogbie MUkpoguiamernmoi. MEBIIIEYHbIE KIETKH.
Axmunosvle Komnonenmol Hemviuteunvix Kiemox. Mukporpybouku. Knerounsiii nenrp. CTpoeHue M ABHKEHHUE
KTYTUKOB ¥ pecHH4YeK. MuKpoTpyOoukn 1murtoruiasmel. Llentpuons.  Beaxku, accoyuuposannvie ¢
MuKpoguramenmamu u Mukpompybouxamu. Momopuule benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapyUoIua3Ma, SAPBIIIKH, UX CTpOeHHe W (QYyHKIMH. SInepHbIil OeIKOoBBIH
Marpukc. [IpocTpaHCTBEHHOE PACIHONIOKEHHE XPOMOCOM B MHTEP()A3HOM SIAPE. DYXPOMAMUH U 2emepoXpOMamuH.
benku xpomaTtuHa — TUCTOHEL. JJunamuxa sdephoii 06010uKku 8 mumo3se. oepHuviil mpancnopm.

Knetounsie BkimrodueHus. CpaBHHUTENbHAS XapaKTEPHUCTHKA KIETOK J3YKapHOT (PAaCTHTENBHOW, >KHBOTHOM,
TpuOHOI).

JdeMoHcTpanuun

Ioptpetsi: K.C. MepexxoBcknid, JI. Maprysmmuc.

Tabmupr 1 cxembl: «CTpoeHUE DYKAPUOTHUECKOW KIETKH», «CTpoeHUe >KUBOTHOW KieTKm», «CTpoeHne
pacTuUTeNbHOU KIeTKn», «CTpoeHUEe MUTOXOHAPUMNY, «SAapoy», « CTpoeHue NpoKapuOTHUECKONH KIETKUY.

OOopyznoBaHue: CBETOBOW  MHKDOCKOI, MMKpPOIIpENapaThl  PacTUTEIbHBIX, JKMBOTHBIX  KIIETOK,
MHKpOIIpenaparsl 0aKTepHaIbHbIX KIETOK.



JlaGopaTopHas pa6ora «/3yueHne CTpOEHHS KIETOK Pa3IMIHBIX OPIaHU3MOBY.

IIpakTuyeckas padora «/3ydueHne CBONCTB KICTOYHON MEMOpaHbD».

JlaGopatopHas padora «cciaenoBanne mia3Moin3a 1 JETIa3MOJIN3a B PACTUTEIBHBIX KIETKaX).

IIpakTuyeckas padora «/I3ydeHne NBNKEHHUS [IUTOIIA3MBI B PACTUTENBHBIX KIETKaX).

Tema 6. O0OMeH BelecTB U NPeBpallleHie JHEPTUM B KJIeTKe

AcCUMHITIAA U TUCCUMIIISAINS — JABE CTOPOHBI MeTabonm3Ma. Tumbl oOMeHa BEUIeCTB: aBTOTPO(HEBIA U
reTepoTpodHBIA. Y4acTHe KUcIopoaa B 0OOMEHHBIX Ipolieccax. JHepreTuieckoe odecreueHne KJIeTKU: IpeBpalleHne
AT® B oOMeHHBIX mporeccax. PepMEHTATHUBHBIA XapakTep PeakUyi KIeTOYHOro Mmerabonnima. depMeHThI, UX
CTpOEHHME, CBOIiCTBa 1 MeXaHH3M JeiicTBust. KopepmeHThl. OTiinuus (pepMEHTOB OT HEOPIaHUUECKHX KaTaIu3aTOPOB.
Benku-akTuBaTOpHl M OENKU-WHTUOUTOPHL. 3aBHCHMMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX PEAKUUi OT Pa3IM4YHBIX
(hakTOpOB.

IlepBUuHBIN CHHTE3 OpraHHMYECKUX BeIIeCTB B KieTke. DOTOCHHTE3. AHOKcU2eHHblll U OKCUSEHHbII
@omocunmesy baxmepuii. Ceemocobuparowjue nueMeHmsl u NUeMeHmsl peakyuoHHo2o yenmpa. Poib XJI0pomiacToB
B mporecce (orocunTe3a. CBeToBas U TeMHOBas (a3pl. Pomoowixarue, Cz., Cs. u CAM-muner pomocunmesa.
IIponyktuBHOCTE PoTOCHHTE3a. BimsiHue pa3niaHbIX (haKTOPOB Ha CKOPOCTH (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XeMOoCHHTE3. PasznooOpaszue OpTaHU3MOB-XE€MOCHHTETHKOB! HUTPUPHUIHPYIOIITHE OaxTepum,
JKeJe300aKTepH, cepodaKTepyH, BOJIOPOAHbIE OaKkTepnn. 3HaAYEHHE XEMOCHHTE3A.

AHaspoOHble opraHm3Mbl. Bumsl OpoxeHus. IIpomyKTbl OpOKEHHS W HMX HCIOJIB30BAHUE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKTH OHOTEXHOJIOTHH U BO3OYIUTENN OOJIE3HEH.

AbdpoOHbIe OpraHM3Mbl. JTallbl JHEpreTuueckoro ooOmena. [loaroToBurenbHbIN dram. [nmkonus —
6eCKHUCIOPOAHOE PACHICTIIICHNE TITIOKO3HI.

Bronornueckoe OKHCIEHHE, MU KIETOYHOE AbIXaHHe. Posib MUTOXOHAPHI B mpolieccax OHOIOTHYECKOro
okucnenus. l{ukamueckue peakiuu. OxuciautenabHoe (ochopunupoBanue. IHepeus MeMOPAHHO20 2pAdUeHma
npomonog. Cuumes AT®: paboma npomounnoii AT®-cunmasel. IlpenmymiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepexn aHa3pOOHBIM. D(PPEeKTHBHOCTE SHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauun

Tloptpetsr: Jx. [Ipuctian, K. A. Tumupszes, C. H. Bunorpanckuid, B. A. Ourensrapar, I1. Mutuen, I'. A.
3aBap3uH.

Tabmuner 1 cxemsl: «PoToCHHTE3», «IHEpTreTHIeCKnil 00MeH», «brocunTes Genkay, «CTpoeHne pepMeHTay,
«XEeMOCUHTE3Y.

O6opynoBaHHe: CBETOBOM MHMKPOCKON, O0OpYyAOBaHHWE IS NPHUTOTOBJICHHUS IOCTOSHHBIX M BPEMEHHBIX
MHUKpOIpEnapaToB.

JlaGopaTopHas pabora «/3y4yeHne KaTaTUTHYECKOH aKTUBHOCTH (pEepMEHTOB (HA MPHUMEpE aMMiIas3bl WU
KaTasasbl)y.

JlaGoparopHas pa6ora «/I3y4yeHue pepMEHTATUBHOIO PACIIEIICHHUs HEPOKCHUIA BOJOPOAA B PACTHTEIBHBIX
Y )KUBOTHBIX KIIETKAX».

JlaGopaTopHas padora «CpaBHEHHE IPOIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE IIPOIECCOB OPOKEHUS U TBIXaHWS.

Tema 7. HaciencrBenHast uHGoOpMaLMs U peaju3auus eé B KiIeTKe

Peakiun MaTtpuuyHOro CcHHTe3a. IIpHHIMI KOMIUIEMEHTAPHOCTH B PpEaKIMAX MAaTpPUYHOTO CHHTE3a.
Peanmzanus HacinencTBeHHON nHGOpMaImy. ['eHeTHIeCKUi KO, ero CBOUCTBA. TpaHCKPUIIIHS — MATPHYHBIN CHHTE3
PHK. IlpuHIUIOBI TPaHCKPHIIUK: KOMIUIEMEHTapHOCTh, AHTUIAPAJUIENBHOCTh, aCUMMETpU4HOCTh. Co3pesaHue
mampuunvix PHK 6 aykapuomuueckoui knemxe. Hexooupyrowue PHK.

Tpaucnamus u e€ stansl. Yuactue TpancnopTHeIXx PHK B 6mocunTese 6enka. YcnoBus 6MocuHTe3a OemKa.
KomupoBanue amuHokncnoT. Ponts pubocoMm B OnocuHTe3e Oemka.

Cospemennvie npedcmasienus o cmpoeruu 2enog. OpraHu3ays reHoMa y IPOKapHoT U dyKapuoT. Perysims
AKTHBHOCTH T'€HOB Yy pokapuot. ['nnoresa onepona (®. XKako0, XK. MaHo). Mosexynapnvle mexanuzmvi dxcnpeccuu
2enog y aykapuom. Ponv xpomamuna 6 pezynsyuu pabomul cenog. Perynsauys oOMEHHBIX NPOIECCOB B KIETKE.
KneTounsrii romeocTas.

Bupycsl — HeksierouHble (OPMBI )KU3HHU U 00JIUraTHbIE Napa3uThl. CTPOSHHE POCTHIX U CIOXKHBIX BUPYCOB,
perpoBupycoB, OakrepuodaroB. JKusuennviti yuxn JJHK-codepowcawux eupycos, PHK-cooepacawux eupycos,
baxmepuoghazos. Obpamnas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHsie 3a060neBanus 4eiaoBeka, ;KUBOTHBIX, pactenuil. CIIN, COVID-19, connansHbie ¥ METUITMHCKHE
poOIeMBI.

Buoungopmamuxa: unmezpayus u anaiuz ooavuwiux maccusos («bigdatar) cmpyxmypuvix Ouorocuyeckux
oannvix. Hanomexnonocuu 6 o6uonocuu u meouyune. Ilpocpammupyemvie gyukyuu 6eaxos. Cnocobvt 0ocmasxu
Jlekapcme.

JdeMoHcTpanuun

IToptpetsi: H. K. Konbuos, /1. Y. UBaHoBCcKuUi.

Tabmuupl u cxemsl: «bnocunres Genkay, «['eneTnyeckuit koay, «Bupyce», «bakrepuodaru».

IIpakTnueckas padora «Co3gaHue MOJEIH BUPYCay.



Tema 8. JKM3HEHHBIH UK KICTKH

Knerounsnii uki, ero nepuoast u perymanus. Matepdasza u Mmuto3. OcoOEHHOCTH NMPOILIECCOB, MPOTEKAIOIINX
B umHTepdaze. [lomroroBka kietku K neneHuro. [IpecnHTeTHYecKHd (TIOCTMHUTOTHYECKHI), CHHTETHUCCKHH W
MOCTCHHTETHYECKUH (IPEMUTOTHICCKIN) IEPHOABI HHTEP(ha3bI.

Marpuuneiii  cunres JHK — pemukamus. Ilpunouner pernmukamuu  JHK:  xommieMeHTapHOCTD,
MOJYKOHCEPBATHBHBIM CHHTE3, aHTHHapaiensHocTh. MexanmsM pemmmkamud JIHK. Xpomocomsr. CrtpoeHne
xpomocoM. Tenomepbl u Tenmomepasa. XpOMOCOMHBIH HA0Op KICTKH — KapHOTHIL JMTUTOMIHBIA M TarlTOMIHBIN
HabOpBI XpoMOcoM. ['oMooruuHbIe XpOMOCOMBI. [10710BBIE XPOMOCOMBEI.

Jenenue knetku — Muto3. CTauu MUTO3a U MPOUCXOSIIUE B HUX Npolecchl. Tunsl Muros3a. Kapuokunes u
UTOKUHEe3. buonornyeckoe 3HadeHne MUTO3A.

Perynsmums MuUTOTHYECKOTO IMKJIa KiIeTkU. [IporpamMmmupyemas kierouHas Tuoenps — aronTos.

Knerounoe siipo, XpoMOCOMBI, yHKIIMOHAIBHASI TeHOMUKA. Mexanusmbl nporupepayuu, oudpepenyuposxi,
cmapenus u eubenu kiemok. «Lugposas knemxay — buoungopmamuyeckue mooenu PYHKYUOHUPOBAHUS KLETNKU.

JdeMoHCcTpauuun

Tabnuier u cxemsl: «KU3HEHHBINA UK KISTKI», «MuT03», «CTpoeHne XxpoMocomy, «Permukarmst JTHK».

ObopyznoBaHne: CBETOBOI MHKPOCKOII, MUKPOTIpETIapaThl: «MHTO3 B KJIETKAaX KOPEIIKa JIyKay.

JlabopaTopHasi padora «/3yueHre XpoOMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHasi padora «HaOmroneHne MHTO3a B KJIETKaX KOHYMKA KOpEHIKa JIyka (Ha TOTOBBIX
MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIIMH OPraHU3MOB

Bronornueckoe pazHooOpasue oprann3MoB. OTHOKIIETOYHBIE, KOJIOHUATbHbIE, MHOTOKJICTOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOSHHSI U IKM3HEACSATEIBHOCTH OJHOKJICTOYHBIX OpraHu3MoB. bakrepum, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIIH, APYTrUe MPOTUCTHI. KOoJOHHaIbHBIE OpraHU3MBI.

B3anMocBs3p 4acTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl M CHCTEMBI OpraHoB. OpraHusMm Kak
eanHoe nenoe. 'omeocras.

Tkann pacteHuil. TUIBI pPacTUTENBHBIX TKaHEW: oOpazoBaTenbHas, NMOKPOBHAs, IPOBOJMIIAs, OCHOBHAS,
MexaHndeckast. OCOOCHHOCTH CTPOSHHMS, (PYHKIUH U PacoN0oKEHNs TKAaHEH B OpraHax pacTEeHHH.

TkaHM JKUBOTHBIX M YeNIOBEKAa. THIBI )KMBOTHBIX TKAHEW: SMUTENHAalbHAs, COCAUHUTENbHAS, MBIIICYHA,
HepBHas1. OCOOEHHOCTH CTPOCHUS, QYHKIMHA 1 PACIIONIOKCHNS TKaHEH B OpraHaX KUBOTHBIX M YEJIOBEKa.

Opranbl. BereratuBHbBIe U TeHepaTHBHbIE OpraHbl pacTeHuil. OpraHsl U CHCTEMBI OPIaHOB JKUBOTHBIX H
genoBeka. OyHKIMM OPTaHOB U CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuif. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX XKHBOTHBIX.
Hapy>xHsIit 1 BHyTpeHHHUH ckeneT. CTpoeHHe U THUIIBI COeANHEHHS KOCTEH.

JIBrxeHne opraHu3MOB. [[BMKEHHE OJIHOKJIETOYHBIX OPTaHU3MOB: aMEOOHIHOE, KTYTHKOBOE, PECHUYHOE.
JIBMKeHNEe MHOTOKJICTOYHBIX PACTEHHH: TPONM3MBI M HACTHH. [[BIDKEHIE MHOTOKJICTOYHBIX KHUBOTHBIX M YEJIOBEKa:
MblIedHast cucrema. Peduexc. CkeneTHble MBIIIIBI U X paboTa.

IIntanne opranmsmos. Iloryomenue BOABI, YTJIEKHCIOrO ra3a U MUHEPAIBHBIX BEIIECTB PACTEHHSMH.
IInTanue >kUBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPUKIETOYHOE NUIEBapeHHe. [InTaHue MO3BOHOYHBIX JKUBOTHBIX.
Otxensl NUIIEBapUTENBHOTO TpakTa. [InieBapuTensHble xkenespl. [TnmeBapuTensHas CUCTEMA YEI0BEKa.

[Jpixanue opranm3moB. [[pixanue pacteHuil. Jlpixanue >KMBOTHBIX. [Audys3us ra3oB uepe3 MOBEPXHOCTDH
kietku. Koxnoe npixanue. [lprxaTenpHast moBepxHOCTh. JKabepHoe U JIErouyHoe JpIxaHue. [IpIxaHue Mo3BOHOYHBIX
JKUBOTHBIX M YeNIOBEKa. DBOJIOIMOHHOE YCIOKHEHHE CTPOEHHs JErKUX ITO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenpHas
cucTeMa 4yesioBeka. MexaHu3M BeHTWIAIMHM JIETKUX Y ITUI] U MIEKOIUTAIOMuX. Perynaius neixanus. [{pixaTenbHele
00BEMBI.

TpaHCTIOPT BEUIECTB Y OPraHU3MOB. TPaHCIOPTHBIE CHCTEMBI PACTEHHH. TPaHCHIOPT BEIIECTB y )KUBOTHBIX.
Kposenocnas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX JKHBOTHBIX M deinoBeka. Cepie,
KPOBEHOCHBIE COCyIBl M KpOoBb. Kpyru kpoBooOparieHus. DBOJIIOIHMOHHBIE YCIOKHEHHSI CTPOCHUSI KPOBEHOCHOMH
CHCTeMbI IO3BOHOYHBIX J)KUBOTHBIX. PaboTa cepaua u e€ perysus.

Briaenenue y opranusmoB. Beinenenue y pactenuil. Boinenenue y :kuBOTHBIX. COKpATUTENbHBIE BaKyOJIH.
Opransl BeliesieHHs. PUIbTpaLus, ceKpenust 1 00paTHOE BCcachblBaHHE KaK MEXaHU3MbI paOOTHI OPraHOB BHIJIEIICHUSI.
CBsI3b MOJIOCTU TENa C KPOBEHOCHOM U BBIACIUTEIbHON cHCTEMaMu. BwiieneHue y MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. [Toukn. CtpoeHune n pyHkunonuposanue Hedpona. OOpa3zoBaHHe MOYH Y YeTIOBEKa.

3ammTa y OpraHu3MoB. 3aliiTa y OJHOKIETOYHBIX OpraHu3MoB. Criopsl OakTepuil M MHUCTHI MPOCTEHIITNX.
3amuTa y MHOTOKJIETOUHBIX pacTeHnid. Kyrukyna. CpencTBa macCUBHON M XUMUYECKOW 3amuThl. DUTOHITUIEL.

3ammTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MIX NMPOW3BOJAHBIC. 3allUTa OpraHM3Ma OT OoJyie3Heil.
NvmyHHas cuctema dyenmoBeka. KIileTOYHBIE W TyMOpaJbHBIH MMMYHHTET. BpOXIEHHBIM M 1pHOOpeTEéHHBII
crienupuIeckuii UMMyHHUTET. Teopus KIOHATbHO-ceslekTuBHOrO uMmyHurtera (I1. Opmux, ®@. M. beprer, C.
Tonerasa). BocmanuTtensHbIe OTBETHI OPraHM3MOB. PoONIb BpPOXAEHHOTO MMMYHHTETa B Pa3sBUTHH CHCTEMHBIX
3a00JIeBaHUI.

PaznpakuMocTh U perynsiuus y OopraHu3MoB. PazapaxxuMocTh y OJHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI
Pa3znpaxkumocTs u perynsnus y pacreHuil. PocroBble BeliecTBa U UX 3HaUEHHUE.



HepsHas cuctema n pedrekTopHas peryssinus y )KUBOTHBIX. HepBHast cucteMa 1 €€ oTaensl. DBOIOIMOHHOE
YCIO)KHEHHE CTPOCHUSI HEPBHOH CHUCTEMbBI y XHMBOTHBIX. OTIENbI TOJOBHOTO MO3Ta MO3BOHOYHBIX >KHBOTHBIX.
Pednexc u pednexkropHas myra. besyciioBHbIe H ycI0BHBIE pe(IeKChI.

I'ymopanpHas perynsinns 1 SHIOKPHUHHAS CHCTEMA XHBOTHBIX U 4enoBeKa. JKenessl SHIOKPUHHON CHCTEMBI U
X TOpPMOHEI. JIeWCTBHE TOPMOHOB. B3aMMOCBS3bp HEpBHOW W SHIOKPMHHOHN chCTeM. | mmoTamamo-TumnodusapHas
cucTeMa.

JdeMoHCcTpanuu

IToptper: U. II. I1aBnos.

Tabmuubl n cxembl: «OJHOKIETOYHbIE BOJOPOCHH», «MHOTOKIETOYHBIE BOJIOpochn», «bakrepum»,
«IIpocreiimue», «Oprassl LIBETKOBBIX pacTeHUI», «CHUCTEMBI OpraHOB MO3BOHOYHBIX XUBOTHBIX», «BHyTpeHHee
CTpOeHHEe HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cucrembl», «CTpoeHue credis», «CTpoeHHe JIHCTOBOM
IIacTUHKW», «TkaHU XKUBOTHBIX», «CKkeneT yenoBekay», «llumeBaputensHas cucteMay, «KpoBeHocHas cucteMay,
«/prxaTenbHas cucremay», «HepBHas cucreman, «Koxa», «MplieuHas cucremay, «BplnenurenpHas cUCTEMay,
«OHOoKpuHHas cuctemay, «CTpoeHHe MbInel», «MMmyHuTeT», «KumeunonomnoctHele», «Cxema NUTaHUS
pacteHuit», «KpoBEeHOCHBIE CHCTEMBI MO3BOHOYHBIX >KHBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE NIaHapum»,
«BHyTpeHHee cTpoeHHe moXXIeBOro udepssi», «HepBHas cucrema pwido», «HepBHas cuctema marymkny, «HepBHas
crcTeMa IpecMbIKarommxcs», «HepBHas cucrema ntumpy, «HepBHast cucteMa MitekonuTaomux», «HepBHas cucrema
yeoBeka», «Pedexcy.

O6opynoBaHHe: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl OJHOKIETOYHBIX OPraHW3MOB, MHUKpPOIpEnapaThl
TKaHeH, pakOBUHBI MOJITFOCKOB, KOJUICKI[MM HACEKOMBIX, UTTIOKOXKUX, XKHUBBIC IK3EMIUIIPHI KOMHATHBIX PacTEHUIl,
repbapuy pacTeHHH pa3HBIX OTAENOB, BJIAKHBIC IPENapaThl JKMBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJIJICKLUH
6eCcII03BOHOYHBIX JKMBOTHBIX, CKEJET 4eJoBeKa, 00OpyJoBaHME IS JAEMOHCTPALMM MOYBEHHOTO M BO3IYLIHOTO
MUTaHKUSl PACTEHUH, pacUIeIUIeHHs Kpaxmalia W O€JKOB MoJ| JelCTBHEM (EepMEHTOB, O00OpYyIOBaHHE JUIs
JIEMOHCTPANUH OTIBITOB IO U3MEPEHHUIO JKU3HEHHOH EMKOCTH JIETKHUX, MEXaHN3Ma JIBIXaTeIbHBIX IBHKECHUH, MOJIEIN
TOJIOBHOTO MO3Ta PAa3IMIHBIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHEH pacTeHU».

JlabopaTopHasi padora «/3yueHue TKaHEeH KUBOTHBIXY.

JladopaTopHasi padora «/3yueHre opraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHS OpraHM3MOB: Oecrojioe (BKIIIOYAsh BEreTaTHMBHOE) M IOJIOBOE. Buibl Oecronoro
Pa3sMHOXKEHHUS: TIOYKOBAaHHUE, CIIOPYIIALUS, (hparMeHTaIus, KIOHUPOBaHHE.

ITonosoe pazmHoxeHue. [TomoBele KIETKH, WK rameTsl. Metio3. Craauu meiio3a. [loBeneHne xpoMocom B
Mmero3e. Kpoccunrosep. buonornueckuii cMbIca Mel03a U MOJIOBOTO mporiecca. Meio3 U ero MecTo B JKU3HEHHOM
IIUKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pa3Bute. ['ameroreHe3 y XUBOTHbBIX. [lomoBwie kene3bl. OOpa3oBaHWe W pa3BUTHE
MOJOBBIX KieToK. Criepmarorenes u ooreHes. CTpoeHHE TOJIOBBIX KIICTOK.

OmonoTBOpeHre ¥ 3MOpHOHANBHOE pPa3BUTHE KMBOTHBIX. CIOCOOBI OIIOMOTBOPEHHUS: HApPYKHOE,
BHyTpeHHee. [lapTeHoreHes.

WunuBuayansHoe pa3BHTHE OPraHMU3MOB (OHTOTEHE3). DOMOPHOJIOTHS — HayKa O pa3BUTHH OPraHU3MOB.
Mopgoecernesz — 00na u3z enaguvix npobaem ambpuosocuu. Konyenyus mopgoecenos u mooeau mopgozenesa. Cragun
sMOpHoreHe3a XHMBOTHBIX (Ha npuMepe Jsarymku). Jpobnenwe. Tumbsl apobnenus. [emepmunuposannoe u
HeoepMunupoganuoe Opobaenue. bracmyna, munwsi 60aacmyir. OCOOEHHOCTH IPOOJIGHUS MIIEKOMUTAIONIHX.
3apoapIieBble JTUCTKH (TacCTPyJIsus). 3aKiaaka OPraHOB U TKaHEW U3 3apOJIBIIIEBLIX JTUCTKOB. B3anMHoe BiIMsIHHE
JacTell pa3BUBAIONIETOCS 3apojbiiia (dMOpHOHANbHAS WHAYKIMS). 3akjiajJka IulaHa CTPOCHHUS >KMBOTHOTO Kak
pe3ynbpTaT HepapXUUeCKUX B3anMOJEHCTBHI reHoB. BiusHne Ha 3MOpHOHANBHOE Pa3BUTHE PA3NIUYHBIX (PAKTOPOB
OKpY>Karollei cpepl.

Poct u pasButue xuBOTHBIX. [locTaMOproHanbHbIi nepuon. IIpsimoe u HempsiMoe pa3surtue. PasBurue c
MeTramMop}o30M y 6eCrIO3BOHOYHBIX M ITO3BOHOYHBIX JKHBOTHBIX. bHONOrHUecKoe 3Hau€HHE MPSIMOTO M HETIPSIMOTO
pa3sBUTHA, UX paclIpoCTpaHeHue B npupope. Tumsl pocra KUBOTHBIX. DaKkTOpEl perynsiuu pocTa >KUBOTHBIX U
yenoBeka. CTaany MOCTAMOPHOHAIBLHOTO PA3BUTHS y JKMBOTHBIX M dYejoBeKa. [leprojpl OHTOTEHe3a 4eloBeKa.
CrapeHune 1 cMepTh KaK OMOJIOTHYECKHE MTPOLIECCHI.

PasMHOkeHHMe n pasBuTHE pacTeHuil. ['ametodur m cnopodut. Meio3 B )XKN3HEHHOM LHKJIE PACTEHHM.
OO6pa3oBaHue crop B Mmpoliecce Meio3a. ['amerorene3 y pacreHuil. OIMIOJOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOIfHOE OIUIOIOTBOPEHHE Y IBETKOBBIX pacTeHHi. OOpa3oBaHUe U pa3BUTHE CEMEHH.

MexaHU3MBI PEryJSIIUN OHTOT€HEe3a Yy PACTCHUN U )KUBOTHBIX.

JdeMoHcTpanuun

Hoprpersr: C. I'. HaBammy, X. [lnmeman.

Tabmuipl 1 cxembl: «BeretaTuBHOE pa3MHOXKeHHUE», «TUIBI OECIONIOTO pa3MHOXKEHUS», «Pa3zMHOKeHHE
XJIAaMUIOMOHAaIbD», «Pa3MHOXeHHE 3BrIeHbl», «Pa3MHOXKeHUE THAPEDY, «Melo3», «XpoMocoMbl», «I'aMeToreHesy,
«CtpoeHue sileKkneTkn U crnepmaro3onaa», «OCHOBHBIE CTauM OHTOreHe3ay», «lIpsMoe M HempsMoe pa3BUTHEN,
«Pa3Butue Malickoro xykay, «PazButue capanuny, «Pa3Burue aarymkuy, «J{BoifHOe OIII0I0TBOPEHHE Y IIBETKOBBIX



pactenmii», «CTpoeHHE CEMSH OJHOJOIBHBIX M JBYAONBHBIX pacTeHHI», «KU3HEHHBIH UK MOPCKOHN KamyCThI»,
«OKu3HeHHbIN IUKI MXay, «KU3HEHHBIN LUK AIIOPOTHUKAY, «KU3HEHHBIN LUK COCHBI».

O6opynoBaHHe: CBETOBOH MHKPOCKOII, MUKPOIIPETIAPATHl SHIIEKICTOK M CIePMaTo30ua0B, Moaenb «L{uki
Pa3BUTHSA JIATYILIKH.

JlaGopaTopHas padoTa «/I3ydeHne CTpOSHHS ITOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPETIapaTaxy.

IIpakTnueckas padora «BpIsBIeHNE IPU3HAKOB CXOCTBA 3apOAbIILIEH TO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHne OpraHoB pa3MHOKCHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U N3MEHYHBOCTH OPraHU3MOB

Hcropust craHOBIICHHS U Pa3BUTHS I€HETHKH Kak Hayku. Pabotsl I'. Menzens, I'. ne ®pusa, T. Moprana. Pons
OTEYECTBEHHBIX YYEHBIX B pa3BuTun reHetuku. Padotsl H. K. Konbuosa, H. Y. BaBunosa, A. H. Benozepckoro, I'. 1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUUECKHE IMOHATHS U CHMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUIENbHBIE TE€HBI,
aJbTEpHATUBHBIC NPU3HAKU, JOMHHAHTHBIA U PELECCUBHBIA MPU3HAK, TOMO3UIOTA, FETEPOZUrOTA, YUCTAsl JTUHUS,
rHOpHIBL, TeHOTHUT, (PeHOTH. OCHOBHBIE METO/IbI TCHETHKN: THOPUIOIOTHIECKUH, IUTOIOTHICCKHUNA, MOJIEKYISIPHO-
TE€HETUYECKUH.

JdeMoHcTpauuun

TToptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. benozepckui, I'. 1.
Kapneuenxo, }0. A. ®unumaenko, H. B. Tumodeer-PecoBckuii.

Tabnuup! 1 cxeMbl: «MeTobI FeHETHKNY», «CXEeMBbI CKPEIIUBAHUS.

JlaGopaTopHas pa6oTa «/[po3odia kak 00bEKT FreHETHICCKUX HCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBblii 3akoH MeHzaenst — 3aKOH €quUHO0Opas3usi THOPUIOB TEPBOTO
nokosnenus. [Ipasuio nomuHrpoBanus. Bropoii 3akoH MeHnaens — 3aKoH paciierienus npu3HakoB. L{luronoruueckue
OCHOBBI MOHOTHOPHIHOTO CKpeIrBaHus. [ HIT0Te3a YACTOTHI TaMeET.

AHanuzupytollee ckpeuiuBanue. [IpoMexyTouHblil xapakrep HacienoBaHus. Paciienienue npu3HakoB npu
HENOJHOM JOMHHHUPOBAHUH.

Jurnbpunnoe ckpemmBanue. Tperuit 3akoH MeHIens — 3aKOH HE3aBHCHMOTO HACJIEIOBAHUS TPH3HAKOB.
HuTonoruyeckre 0OCHOBBI TUTHOPHUAHOTO CKPEIIUBAHHS.

CuerureHHOe HacyieoBaHue pu3HakoB. Paboter T. Moprana. CueruieHHOe HaclieZJoBaHUE TeHOB, HAPYIIICHHE
CIIETIJICHUS MKy TeHaMH. XpOMOCOMHas! TEOPHsI HAaCJIeACTBEHHOCTH.

I'enetuxa moma. XpOMOCOMHBIH MEXaHHM3M OIPEIeNICHUS IoJla. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'oMoraMeTHslii U reTeporaMeTHslil noj. I'eHeTruueckas cTpykTypa nojaoBblx XpoMocoM. HacnenoBanue npusHaxos,
CIICTIJICHHBIX C ITOJIOM.

l'enotun kak wuenoctHas cucrtema. [lmeloTponus — MHOMXXECTBEHHOE JeicTBHME reHa. MHOKeCTBEHHBIH
annenu3M. B3zanmopelicTeie HeaueabHBIX TeHOB. KoMieMeHnTapHOCTh. DnucTas. [Tommmepus.

I'eHeTHUeCKUit KOHTPOJIb PA3BUTHS PACTCHHUI, )KUBOTHBIX U YEJIIOBEKA, a TAKKE (PU3NOIOTHIECKHUX TPOIIECCOB,
MOBEJICHUS W KOTHUTUBHBIX (YHKIOWH. ['eHeTHdeckne MeXaHW3MBI CHMOHMOTeHe3a, MEXaHW3MBI B3aWMOJCHCTBUS
«XO3SIMH — Mapa3uT» M «XO35MH — MUKpPOOHOM». ['eHeTHUecKre acieKThl KOHTPOJIS M U3MEHEHHsT HACJICICTBCHHOM
HHPOPMALINH B IMOKOJICHUSAX KIETOK U OPTaHH3MOB.

JdeMoHcTpauuun

IMoprperst: I'. Mennens, T. Mopras.

Tabmuist u cxembl: «llepBbIit 1 BTOpo#t 3akoHbl MeHngens», « Tpetuit 3axkon Menaens», « AHaTU3UpyoIee
ckpeniBanue», «HenomaHoe toMuHupoBanuey, «ClIelIeHHOe Hacllel0BaHNEe IPU3HAKOB Y IP030Q sy, «I eHeTnka
nonay, «Kapuotun uenoBeka», «Kapuotum apozodwmiby, «Kapuotun nruibl», «MHOXKECTBEHHBIN allIenn3My,
«B3aumMmopeiicTBre TEHOBY.

O6opynoBaHue: MOAENb A AEMOHCTPALMU 3aKOHOB €JMHOOOpaszus THOPHIIOB IEPBOTO ITOKOJCHHS H
paclLIemIeHus IPU3HAKOB, MOJIENb Ul AEMOHCTPALlUH 3aKOHA HE3aBUCHMOTI'0 HAC/IE0BaHUs IPU3HAKOB, MOJENb AJIS
JIEMOHCTpAINH CLEIUIEHHOTO HAacJIeJOBaHMs IIPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoIIperapar: «Jpozoduiay.

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y JPO30(DHIBIY.

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB TUTHOPHIHOTO CKPEIIMBAHUS Y JPO30(DHIBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

BzaumopelicTBrie TeHOTHIa ¥ Cpedbl pu (QOpMHPOBaHWH (QeHOTHNA. VI3MEHYHMBOCTH IPH3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE MPU3HAKH. BUIBI N3MEHYMBOCTH: HEHACIIEICTBEHHAS M HACIICICTBEHHAS.

MonndukannonHas W3MEHYHBOCTH. Poib cpeasl B GpopMHpOBaHMH MOAMGMDUKAIMOHHOW HW3MEHYHBOCTH.
Hopma peakmmn mnpusHaka. BapuanuwonHslii psn u BapuanumonHas kpuBas (B. Horanncen). CaoiicTBa
MOIU(PHUKAITMOHHON H3MEHYHBOCTH.

I'enoTunuueckass W3MEHYMBOCTh. CBOMCTBA TEHOTHUMHYECKOHW W3MEHYMBOCTH. BHIBI TEHOTHIHYECKOM
M3MEHYNBOCTH: KOMOMHATUBHASL, MyTaIllHOHHAS.

KomOuHaTHBHAS M3MEHYMBOCTH. Meii03 1 MOJI0BO# MPOoIiecC — OCHOBA KOMOWHATHBHOW U3MEHUMBOCTH. Poiib
KOMOMHATHBHON M3MEHYMBOCTHU B CO3JIJaHUU F€HETHYECKOr0 pa3HOOOpasus B Ipejieiax OAHOTO BU/A.



MyranioHHasi W3MEHYMBOCTh. BHIBI MyTaluii: TeHHBIC, XPOMOCOMHBIC, TeHOMHble. CIIOHTaHHBIE U
WHIYIUPOBAaHHBIE MyTaluH. SnepHble W IMTOIDIasMaThdeckue MyTranud. CoMaTHdecKue M TOJIOBBIE MYTAIlHH.
[IpramHEl BOZHUKHOBEHUS MyTanuii. MyTareHsl W WX BIMSHHE HA OPTraHW3MEL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKHX psIOB B HacieacTBeHHON m3MmenunBoctn (H.M. BaBuiom). Bresanmepras
M3MEHYUBOCTb U HACJIECTBEHHOCTD.

Dnueenemuka u >3NUSEHOMUKA, POAb SNUSEHEMUYECKUX (DAKmMopos 6 HACIe008aHuu U USMEHYUBOCTNU
Genomunuyeckux NPU3HAKO8 y OP2aHU3MO8.

JdeMoHCcTpanuu

IToptpetst: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl n cxembl: «Bugbl n3MeHunBOCTHY, «MoOIU(HKANMOHHAS H3MEHYMBOCTHY», «KoMOHMHaTHBHas
MU3MEHYMBOCTHY, «Meito3y, «OmionoTBopeHney, «I eHeTHaeckne 3a001eBaHms YeI0BEKay, «BUIbI MyTaInii».

O0opyznoBaHue: )KUBBIE U T'epOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUH, pUCYHKH (poTorpadun) KUBOTHBIX
C Pa3IMYHBIMU BUJAMHU U3MEHUYHUBOCTH.

JlaGopaTopHas padora «/ccienoBanue 3aKOHOMEPHOCTEH MOANMUKAITMOHHON H3MeHInBOCTH. [TocTpoeHme
BapHUALIIOHHOTO psija U BapUallMOHHOM KpUBO.

IpakTuyeckas padora «MyTamuu y qpo30Quis! (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTuka yejioBeka

Kapuotun uenoseka. MexayHapoaHas mporpamma UCCIEIOBaHHUs I'€HOMa YelloBeKa. MeToabl M3y4deHHs
TEeHETUKH YeJIOBEKAa: T'eHEealOTHYeCKUi, ONU3HENOBBIA, LIUTOTEHETHUECKUH, TOMYJSIIUOHHO-CTATUCTUIECKUH,
MOJIeKyJIsipHO-TeHeTHueckuil. CoBpeMEeHHOe oOmIpefeleHHe TEeHOTHUIA: IOJHOTCHOMHOE CEKBEHHPOBAHUE,
TeHOTHIIUPOBaHUE, B TOM uucie ¢ nomouipio [11[P-ananuza. HacnencrBeHnsle 3aboneBanus dyenoBeka. ['eHHbIE U
XpOMOCOMHBIE 00JIe3HH 4eJIoBeKa. boje3sHu ¢ HacieICTBEHHON MpenpacnoioKeHHOCThI0. 3HaYeHHEe MEAULIIUHCKON
FCHCTUKU B HOPEAOTBpAlICHUMA W JICUCHUHU TCHETHYCCKUX 3a60neBaH1/1171 YCJIOBCKaA. MeI[I/IKO'FCHeTI/I‘IeCKOC
KOHCyJbTUpoBaHue. CTBOJIOBbIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUYECKUE ACHEKThl HCCIEAOBAaHUN B
00J1acTH pelakTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpHl MOBHIICHHOH UYYBCTBUTEIHFHOCTH UEIOBEKa K (PH3MYECKOMY W XUMHYECKOMY
3arpsI3HEHUIO OKpYXaroliei cpeapl. [ eHeTnueckas npeapacnoiokeHHOCTh YeJIOBEKA K MATOJOTUSIM.

JdeMoHcTpauun

Tabmuuer n cxemsl: «Kapuotum demoBeka», «MeToabl M3y4eHHS TEHETHKH dYelIOoBeKay, «[ eHeTmdeckue
3a00JIeBaHUS YETIOBEKaY.

IIpakTnyeckas padora «CocTaBlIeHNE U aHAJIN3 POJOCIOBHOM.

Tema 15. Cenexkuusi OpraHusMoB

JlomecTukanus U celeKinus. 3apokaeHue CeleKuu u goMmectukanuu. Yuenue H. M. Basunosa o Ilentpax
MPOUCXOXKICHHUST U MHOTOOOpa3us KyJbTYPHBIX pacTeHHH. Ponb celekuuu B CO3JaHWM COPTOB PAacTEeHUH U HOPOJ
KUBOTHBIX. CopT, mopona, mTamMM. 3aKOH TOMOJIOTMYECKHX PSIOB B HAacleACTBEHHOW m3MmeHunmBoctu H. WM.
BaswmioBa, ero 3HaYeHUE IS CEIIEKIMOHHONW PaOOTHI.

MeTtompl CceneKIMOHHONW paboThL. VICKYyCCTBEHHBIH OTOOpP: MAacCOBBI W WHAWBUAYAIBHBIA. TaIbl
KOMOWHAIIMOHHOM celeknuu. VcipITanne MpOou3BOAUTENEH TI0 TOTOMCTBY. OTOOP 10 TEHOTHITY C IIOMOIIBIO OIIEHKH
(heHOTHITa TOTOMCTBA B OTOOP II0 TEHOTHITY ¢ TToMoIIbIo ananm3a JJTHK.

HckyccTBeHHBIH MyTareHe3 Kak MEeTO/[ CEJIEKIIMOHHON paboThl. PaquaninoHHBINA 1 XUMIYIECKHI MyTareHe3 Kak
HUCTOYHHK MYTAIlMid y KyJIbTypHBIX (JOpM OpraHm3MoB. Mcrmomp3oBaHHE TEHOMHOTO PEIAKTHPOBAHUS M METOIOB
pexom6uHanTHBIX JJHK 171 momydeHus HCX0qHOTO MaTepuana Ajsl CelIeKIHN.

[Tonydyenne mnonuruionoB. BHyTpuBHgoBas rTuOpuau3anvs. bBIM3KOPOICTBEHHOE CKpEIlMBaHUE, WU
uHOpuanHr. HepoacTBeHHOE CKpellMBaHue, WM ayTOpuAuHTr. ['eTepo3uc M ero mnpuuuHbL lcnonb3oBaHue
rereposuca B cenekuud. OtganénHas rubOpuamsanms. [IpeomosieHme Oecriogust MEXBHAOBBIX THOPHIIOB.
JlOoCTIDKEHHSI CeNIeKIINU PAaCTEHUH U )KUBOTHBIX. «3e1EHAsA pegonioyusy.

CoxpaHeHHE U U3y4YE€HUE FEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U UX JUKUX POAUYEH AT CO3AaHUSL
HOBBIX COPTOB M THOPUIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue 2eHemu4eckumu
pecypcamu CeNbCKOXO3AUCMEEHHbIX U NPOMBICIIOBbLX HCUBOMHBIX 68 YENAX YIYHUWEHUA CYyuecmeyroumux u co30anus
HOBblX }’lOpO(), JUHUL U Kpoccoes, 6 mom ducie ¢ npuMeHenuem CO8pPeMeHHbIX Memoooe HAYYHbIX ucmedoeaﬂuﬁ,
nepedoguix uoell U NePCHeKMUGHbIX MEeXHOI02UIL.

JlemoHcTpanuu

Ioptpers: H. U. Basunos, W. B. Muuypus, I'. /1. Kapneuenko, I1. I1. Jlykesaenko, b. JI. Acraypos, H.
Bopunoyr, 1. K. benses.

Tabmuer 1 cxembl: «L[eHTpBI TPOUCXOXKIACHUS W MHOTO00pasus KyJIbTYpHBIX pPaCTCHHID», «3aKOH
TOMOJIOTHYECKHX PSAJIOB B HACIEACTBEHHON M3MEHUMBOCTHY, «METONBI celeKuny, «OTaanéHHas TuOpuIn3amusy,
«MyTtarenes».

JladopaTopHasi padota «/3yueHre cOpTOB KyJIbTYPHBIX PACTCHUN U MOPO/] TOMAIITHUAX KUBOTHBIX).

JlaGopaTopHasi pa6ora «/3yueHre METOI0B CeJIEKIIMM PACTEHUIN».

IIpakTnueckas padora «[IpuBuBKa pacTeHUI».



Ikckypeuss «OCHOBHBIE METOIBI M JIOCTIDKCHHS CEJCKIMH PACTEHWH W JKUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENFHBIA YYacTOK, B TEIUIMYHOE XO3SICTBO, B J1a0OpaToOpHIio
arpOYHHUBEPCUTETA WM HAYIHOTO LIEHTPA)».

Tema 16. BuoTexHoJIOTUs M CHHTETHYeCKasi OHOJIOT U

OOBeKTHI, HCIOTB3yeMbIe B OHOTEXHOJOTHH, — KIETOYHBIE W TKaHEBBIE KYIbTYPHI, MUKPOOPTaHU3MBI, UX
XapaKTepUCTHKA. TpagulnoHHAs OWOTEXHOJIOTHS: XJeOOIedeHne, IIONyYeHNe KHCIOMOJOYHBIX TPOIYKTOB,
BUHOJenue. MukpoOuonoruueckuii cuatTe3. OObEKTh MUKPOOHOIIOTHYCCKUX TexXHOoJOorui. [Ipon3BoacTBo Oernka,
AMUHOKHUCIIOT U BUTAMUHOB.

Coznanue TEeXHOJOTHI U MHCTPYMEHTOB II€JICHANpPaBIEHHOTO M3MEHEHHUSI U KOHCTPYUPOBAHHUS T'€HOMOB C
LEINBIO TOTYYCHUS OPTraHU3MOB U MX KOMIIOHCHTOB, COJICPKAINIUX HE BCTPCUAIOIINECS B IPUPOJIC OMOCHHTETHICCKIE
My TH.

Knetounass wumkeHepus. MeTombl KyJdbTYphl KJICTOK W TKaHEW pacTeHUl M KUBOTHBIX. KproOaHKH.
Comartndeckass THOPHIU3AIMS U COMATHIECKAN dMOproreHes3. Vcrmonp30BaHe TarionioB B CEJICKIIMH PaCTCHUH.
THonyuenue moHokOHANLHBIX aHmumen. Mlcnonv308anue MOHOKIOHANbHBIX U NOIUKTIOHATILHBIX AHMUMET 8 MeOUYUHE.
HckyccTBEHHOE  OIUIOAOTBOPEHHUE. PEKOHCTpYKIMS — SHMLEKIETOK W KIOHHPOBAaHME JKMBOTHBIX. Mertox
TPAHCIUIAHTALNH SINIEP KICTOK. 1exHonocuu 0300po6ieHUs, KYIbMUBUPOBAHUs U MUKDOKIOHAIbHO20 PA3SMHONCEHUS
CeNbCKOXO3AUCHBEHHBIX KYIbIYD.

XpoMocoMHasl M TeHHas MH)KeHepus. VICKyCCTBEHHBIN CHHTE3 reHa W KOHCTPYHpPOBAaHHE PEKOMOMHAHTHBIX
JHK. Coszoanue mpanceennvix opeanuzmod. JIoCTHXKEHHUs] U TIEPCIIEKTUBBI XPOMOCOMHOM U T€HHON HHKXEHEpPUH.
DKOJIOTHYECKHE U dTHUECKHE MTPOOIEeMbI T€HHOU HHKEHEPHUH.

Menununckue ouotexHonoruu. [loctrenomuas mudposas meqununa. [11[P-quarHocTrka. MeTaboI0MHbBIH
aHaNM3, TeHOIICHTPUUECKU aHaju3 MpOoTeoMa 4YeJoBeKa JJIsi OIEHKH COCTOSHHS €ro 370poBbs. Mcmonp3oBaHue
CTBOJIOBBIX KJETOK. TaprerHas Tepamus paka. 3D-OuoumkeHepus A pa3pabOTKH (PyHIAMEHTAJIbHBIX OCHOB
MEIHUITUHCKIX TEXHOJIOTHH, CO3JaHUI KOMIUIEKCHBIX TKaHEeH COYSTaHHEeM TEXHOJIOTHH TPEXMEPHOTO OMOTIPHHTHHTA
1 ckaddoauHra I pemeHns 3a1ad IIepCoOHATN3UPOBAHHON MEAUIINHEI.

Co3maHre BEeKTOPHBIX BaKIUH C HENBI0 o0ecreueHs] KOMOMHIPOBAHHON 3amuThl oT Bo3Oynuteneit OPBU,
yCTaHOBJICHHE MOJICKYIISIPHBIX MeXaHU3MOB (yHKImonupoBaaus PHK-conepkamux BUpycoB, BRI3BIBAIOIINX 0CO00
oracHbIe 3200JIeBaHNS YeTIOBEKA 1 )KHBOTHBIX.

JdeMoHcTpauun

Tabauuer 1 cxembl: «/CMONIBb30BaHHEe MUKPOOPTAaHU3MOB B IMPOMBIIIJICHHOM MPOU3BOACTBEY, «KierouHast
WHXEeHepUs», « eHHass HHKEHEPUs».

JladopaTopHasi pa6oTta «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llomyueHne MOJOYHOKHUCIIBIX TPOTYKTOBY.

IOkckypeust  «buOTeXHONOTWS —  BaKHEWIIas  MPOM3BOAMTENBHAsI CHJIAa  COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTHUECKOE TPOU3BOCTBO)».

11 KJIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOLMOHHBIX NPeJCTABJIEHUI B 0H0JI0T U

OpomonnonHas teopus Y. Jlapsuna. [Ipeamnoceiiky BO3HMKHOBEHMs JapBUHM3MA. JKW3HB W HaydHas
nestenbHOCTh Y. lapBuna.

Jpmwxymue cuitel Bomonuy BUAoB no Y. JlapBuHy (BbICOKas HHTEHCHBHOCTh Pa3MHOXEHHUSI OPraHU3MOB,
HaclIeICTBEHHAs U3MEHUHUBOCTh, 00ph0a 3a CyIecTBOBaHHE, ECTECTBEHHBIHN U HCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuHTeTHdeckoil Teopuu sBoirormu (CTD). HelrpansHas Teopus somoruu. CoBpeMeHHas
IBOJIIOIIMOHHASA OMOJOTHA. 3HAUCHHE DBOJIOIMOHHON TeOpHH B (OPMHPOBAHUH E€CTECTBEHHO-HAyYHON KapTHUHBI
MHpa.

JdeMoHCcTpanuun

Ioptpetsl: Apucrorens, K. JIunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krwosse, U. Hapsun, C. C.
Uersepukos, U. U. Imansraysen, Jx. Xonnein, . K. benses.

Tabmuuer n cxemsl: «Cucrema xwuBoil mpuponsl (mo K. Jlunnero)», «JlecTHHnma »XKMBBIX cymiecTB (IO
Jlamapky)», «Mexanusm GopMHUpoOBaHHUs IPUCIIOCOOICHNH Y pacTeHHH M KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema
mapupyta myremectsust Y. [lapsunay, «Haxonku Y. [lapBunay, «@opmbl 60pb0ObI 3a cymiecTBoBaHHE», «I1opoisl
roiy0eit», «MHoroobpasue KyJabTypHBIX (GOpPM KamycTbl», «I[1opopl TOMaITHUX KHBOTHBIX», «CXxema 00pa3oBaHus
HOBBIX BHUJOB (0 Y. JlapBuHy)», «CxeMa COOTHONICHHS ABIIKYIIUX CHJI 3BOJIONUNY», «OCHOBHBIE IMOJIOKCHHUS
CHUHTETHYECKOW TEOPHHU IBOIIOLIHI.

Tema 2. MUKPO3BOTIOUMSA U €€ pe3yJbTaThl

INomymanms Kak >JeMEHTapHas eAWHHUIa HBoIIOIMH. COBpEMEHHBIE METOMIBl OIEHKH TI'e€HETHYECKOTO
pa3HooOpa3us U CTPYKTYpHl MOmyisinuii. V3MeHeHne reHoOoHAa MOMYJSIIUK KakK 3JeMEHTapHOE >BOJIOIMOHHOE
sIBIIEHUE. 3aKOH TeHeTu4eckoro paBHoBecus k. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOpPbl (IBHXKYIIME CHJIBI) 3BOJIIONMHM. MyTanmoHHbIH mnponecc. KomOuHaTnBHas
M3MEHYMBOCTb. J[peiid reHoB — ciydaiiHble HEHaNpaBiICHHbIC U3MEHEHHS YacTOT ajulesield B monmyssiuusax. et
ocHoBarens. Ippexm bymuinounozo copaviuka. CHUNCEHUE 2eHeMUUECKO20 PAZHOOOPA3UA: NPUYUHBL U CIEOCTHBUSL.



Ilposisnenue s¢gpghexma Opetiha cenos 6 Ooabuwiux u manvix nonyaayusx. Murpanud. V3omsamus MOMysni:
reorpaduueckas (IpOCTpaHCTBEHHAs), OnoJiorndeckas (PernpoyKTHBHAS).

EctecTBeHHBI 0TOOp — HANpaBIIONIHHA (akTOp ABOIIONIH. DOPMBI €CTECTBEHHOTO OTOOpA: ABIKYIIHH,
CTaOMIM3NPYIOMIHHN, Pa3phIBAONINN (IU3pyNTHBHEIN). [1010B0# 0TOOP. BORHHKHOBEHNE M YBOJIOIHS COHATEHOTO
MIOBE/ICHUS )KUBOTHBIX.

[IprcocoO1eHHOCTE OPraHU3MOB KaK pe3ylbTaT MUKPO3BOJIONHWU. BO3HMKHOBEHHE MPUCIIOCOONECHUH Yy
opranu3MoB. Apomopdo3sl U uaMoananTauuu. I[IpuMepsl NPHCHIOCOONEHNH y OpPraHu3MOB: MOP(HOJIOrHYecKHe,
(usmosnornyeckre, OMOXUMHUYECKHUE, MoBeieHdeckne. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTraHN3MOB.

Bupn, ero kpurepun u CTpykTypa. BugooOpa3oBaHue Kak pe3yapTaT MUKPOIBOMIOLUH. V305s1ms — KITtoueBOn
tdaktop BHmooOpazoBaHus. Ilytu ® cmocoObl BHIO0Opa3oBaHUWs: ayulomaTpudeckoe (reorpaduueckoe),
CHMIIATpHYECKOe  (IKOJOTUYECKOE), «MIHOBEHHOE»  (HOJMIUIONAW3anus, rubpuansanms). JlnurenasHOCTH
SBOJIIOI[UOHHBIX ITPOLIECCOB.

MexaHn3MBI (POPMHUPOBAHHUS OUOJIOTHYECKOTO PA3HOOOPpasHsI.

Ponp »BomOnMOHHON OWoMOTMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHS OHOpa3HOOOpasws.
MHUKpOIBOTIONUST W KO3BOJIOIMSA MAapasuTOB M HMX X035€B. MexXaHu3Mbl (OPMHPOBAHUS YCTOMIMBOCTH K
AHTHOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdeMoHcTpauun

IToptpertsl: C. C. YeTBepukos, D. Maiip.

Tabmuubl u cxembl: «MyTanMoHHas HM3MEHYMBOCTHY», «[lomynsunonHas cTpykTypa BHOa», «Cxema
MIPOsIBJICHUS 3aKkoHa Xapau—BainOepray, «/[BrKyiue CUIIBI 3BOJIONUNY, «DKOJOTHUECKAs MU30JALUS MOMYISIUi
ceBaHckoi (openn», «[eorpaduueckas H30JSAMUS JIMCTBCHHUIBI CHOMUPCKOW W JIUCTBEHHUIIBI JaypPCKOi»,
«[TomynsiMOHHBIE BOJHBI YUCICHHOCTH XHIIHUKOB U JKEPTB», «CxemMa NeHCTBHS eCTECTBEHHOTO 0TO0pay, «DopMbI
00prOBI 3a cymiecTBOBaHHE», «HIYCTpHaIbHBIA MenaHu3my», <«OKuBble Mckomaembie», «IloKpoBUTEIbCTBEHHAS
OKpacka JKMBOTHBIX», «[Ipemympexnaromas oOKpacka JKHBOTHBIX», «DHU3HONOTHUECKHE  aJaNTaIllm»,
«[Iprncnocob1eHHOCT OPTaHU3MOB M €€ OTHOCHTENBHOCThY, «Kpurepuu Buna», «Bunsi-aBoiHukm», «CTpyKTypa
BUJA B mpupoje», «Crnocodbl BuI00OpazoBanus», «I eorpaduieckoe BumoodpasoBaHne TPEX BUIOB JAHABIIICHY,
«QKoyoruueckoe BUI000pa3oBaHne BUAOB CHHALY, «Ilonmmmonasl pacTeHuit», «KamycTHO-peneuHblil THOpUIY.

ObopynoBanue: repdapuy pacTeHHH, KOJUIEKIIMM HACEKOMBIX, dydesa NTHII W 3Beped C NpuMmepamu
Pa3NMYHBIX TPHUCIOCOONCHNH, Wydena NTHIl M 3Bepell pasHBIX BHIOB, repOapuu pacTeHWH OIM3KUX BHIOB,
00pa30BaBIIMXCS PA3IMYHBIME CIIOCOOAMH.

JladopaTopHasi pa6oTa «BbIsBIeHIE H3MEHUUBOCTH Y 0CO0€H OJTHOTO BUIAY.

JlaboparopHas padora «IIpucrnoco0ieHus OpraHu3MOB U UX OTHOCHTEJIbHAS [IEJIECO00Pa3HOCThY.

JlaboparopHas pagora «CpaBHEHHE BUJIOB 110 MOP(OIOTHUECKOMY KPUTEPHUIO).

Tema 3. Makpo3BoJionus 1 e€é pe3yabTaThl

MeTtoapl M3y4eHHs MakKpoOdIBOJIOIMH. [laeoHTONIOTHYeCKre METOAbl M3yuYeHHs IBOJIONMH. llepexoaHble
(hopMBI 1 PHUITOTEHETHUECKHE PSABI OPTAaHU3MOB.

Buoreorpaduueckne MeTonsl u3ydeHus sBomonnu. CpaBHeHHe (GIopel U QayHBl MAaTEPHKOB U OCTPOBOB.
Buoreorpaduuaeckue obmacti 3emian. BUapI-5HIEMUKH U PETUKTHI.

OMOPHONIOTHYECKHE M CPAaBHUTEIHLHO-MOP(HOJIOTNYECKHE METOABl H3Yy4YeHHS 3BOJIIONMH. | eHeTHueckue
MEXaHN3MBl 3BOJIIOIMM OHTOTEHE3a W TIOSIBJICHUS 3BOJIIOIMOHHBIX HOBHIECTB. |'OMOJIOTHMYHBIE W aHAJIOTHYHbIC
opranbl. PynuMenTapHble opransl 1 aTaBu3Mbl. MOJIEKyISIpHO-TEHETHUECKHE, OMOXUMHYECKAE U MaTeMaTHIECKHE
METOJIbl U3y4YeHHUs] IBONMOLMH. ['oMosiorumyHbie reHbl. COBPEMEHHBIE METOJbl MOCTPOCHHS (PHUIOTeHeTHUECKUX
JIepEBbEB.

XpPOMOCOMHBIE MYTaI[UH U 3BOJIONHS TEHOMOB.

O6mue 3akoHOMEpPHOCTH (TpaBWia) 3BOMIONUU. [Ipunyun cmenvl Gynkyuii. HeoOpaTUMOCTh 3BOIIOIUH.
AnantuBHas paguanya. HepaBHOMEpHOCTS TEMIIOB BOJIOIHH.

JlemoHcTpanuu

Hoptpetsi: K. M. Bap, A. O. Kosanesckuii, @. Mromnep, O. ['ekkens.

Tabmuubl u cxembl: «DUIOTEHETHUECKUH DSl JIOMagn», «ApXEONTEPHKC», «3BEpo3yOble SIIEphI»,
«Crerouedans», «Puanopure», «CeMeHHbIE NanopoTHUKHN», «buoreorpapuueckue 30HBI 3emmm», «peid
KOHTHHEHTOBY», «PenukTh», «HauanpHble cCTaguu SMOpPHOHANIBHOTO pa3BUTHS II03BOHOYHBIX IKMBOTHBIXY,
«["omMonornyHple ¥ aHAJIOTMYHbBIE OpraHbD), «PyIUMEHTBI», «ATaBU3MBD)Y, «XPOMOCOMHBIE HAaOOpHI YeJIOBEKa H
mmMIan3e», «[ TaBHbIe HAIpaBJICHUS SBOMIONUNY, «OOIIIe 3aKOHOMEPHOCTH 3BOTIOIIAN.

O6opynoBaHue: KOJJIEKIWH, TepOapuy, MYJSDKA —HCKOMAeMBIX OCTaTKOB  OPTaHW3MOB, MYJISDKU
TOMOJIOTHYHbIX, aHAJIOTHYHBIX, PYJIMMEHTAPHBIX OPraHOB M aTABU3MOB, KOJIJICKIIMH HACEKOMBIX.

Tema 4. IIponcxoskaeHne U pa3BUTHE KM3HHU Ha 3emuie

Hayunple THIIOTE3B MPOUCXOXKACHUS KU3HH Ha 3emie. AOwWoreHe3 W maHcmepMmus. JloHaydyHbIe
MPEACTABICHNS O 3apOXKACHUM >KU3HU (KpealnoHH3M). [HIoTe3a IMOCTOSTHHOTO CaMO3apOKIACHUS >KM3HU M €€
ornposepxerne onbitamu @. Peny, JI. Cnamnanuanwy, JI. [Tactepa. [Iporcxoxaenue sKu3Hu U acTpOOUOIIOTHSL.

OCHOBHBIC 3Talbl HEOpraHWYecKO sBoironuu. IlnaHerapHas (reoyiorHyeckas) IBOJIOLUS. XHUMHUUYECKas
IBOIIIOIUS. AOUOTEHHBIN CUHTE3 OpraHMYeCKuX BemlecTB u3 Heopranmdeckux. Ombir C. Mumnepa u I'. HOpu.



OO6pazoBanue moymMepoB U3 MoHoMmepoB. KoarepBarHas runoreza A. M. OnapuHa, TUIIOTE3a MEPBUIHOTO OyIIbOHA
JIx. XonneitHa, reaetndeckas rumote3a I'. Mémnepa. Pudosumer (T. Yek) u runoreza «mupa PHK» V. I'mnGepra.
®dopmupoBaHre MEMOpaH U BOSHUKHOBEHUE TIPOTOKIICTKH.

Hcropus 3emum 1 MeTozp! €€ m3ydeHus. VickomaeMblie OpraHimIecKie 0cTaTKU. [ €0XpOHOJIOTHSA U €€ METOIBL.
OTHOCHTENbHAS M a0CONIOTHAS TEOXPOHONOTHS. [ €0XpOHOIOTHYECKas [ITKAa: Y0HBI, 3PHI, IEPHOBL, ATIOXH.

HawanpHaple »Tamel opraHmdeckoi 3BoMOnMU. [losiBICHHE M HBOJIONMS MHEPBHIX KIIETOK. OBOJIOIHL
Metabonu3ma. BosHuKHOBEHHE MepBbIX dKocucTeM. COBpeMeHHbIE MUKPOOHbIE OMOTUIEHKH KaK aHaJor IEpBbIX Ha
3emute coobuiecTB. CTpoMaTonuThl. [IpOKaprUOTHI M 3YKapHOTHI.

IIpoucxoxxaeHue sykapuoT (cumOuoreHes3). DBOJIOIMOHHOE NMPOUCXOXKIEHUE BHpYycoB. IIpomcxoxaeHue
MHOT'OKJIETOUHBIX OPTraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OCHOBHBIE 3Tambl 3BOJIIOIMU BBICIIUX pacTeHHid. OcHOBHBIE apoMopdo3bl pacTeHuild. Brixon pacrenuii Ha
cymry. IlosiBeHre ciopoBBIX pacTeHU U 3aBoeBaHue UMH cylri. CeMeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacTeHMI.

OCHOBHBIE 3Tambl BONIONWHU KABOTHOTO MHpa. OCHOBHBIE apoMopdo3bl KUBOTHBIX. BeHackas ¢ayHa.
KeMOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpIOBHIE )KUBOTHEIE. JKI3HB B BOJIE. DBOIIOIH
Mo3BOHOYHBIX. [Ipomcxoxknenne amoubuit u pentmnuii. [IpoucxoxnaeHne MICKOMUTAOMMX W NTHI. [IpuHImT
KIIFO4eBOT0 apoMopdo3a. OcBoeHHe 6€CITO3BOHOYHBIMHI W TO3BOHOYHBIMH KHBOTHBIMH CYIITH.

PasBurtue xu3HU Ha 3eMIIe TI0 3paM U IepHoAaM: apXel, IIPOTEpO30id, MaIeo30ii, Me3030H, KaltHo30i. O0mas
XapakTepUCTHKa KJIMMaTa M TeOoJOrM4ecKux IporeccoB. IlosBieHMe M paciBeT XapaKTepHBIX OPTaHU3MOB.
VYrieoOpazoBaHue: ero yciIoBHs U BIMSHUE Ha I'a30BbIil COCTaB aTMOC(HEPHI.

MaccoBble BEIMUPAHUS — 3KOJIOTHYECKHE KPU3UCHI TPOILIOro. IIpHunHBI U CIeCTBHSA MAaCCOBBIX BEIMUPAHUH.
CoBpeMeHHBII SKOJIOTHUECKUI KPU3HC, ero ocodeHHOCTH. [Ipobiema coxpaneHus 6uopasHooOpasus Ha 3emiie.

CoBpeMeHHasi CUCTEMa OpPraHMYecKoro Mupa. I[IpuHIMIBI KiIacCU(pUKALUK OpraHu3MoB. OCHOBHBIE
CHUCTEMaTHYECKHE TPYIITEI OPTaHU3MOB.

JdeMoHcTpauuun

IToptpets: @. Penu, JI. Cnamnanuanu, JI. [Mactep, U. Y. Meunukos, A. 1. Onapun, [Dx. Xongein, I'.
Ménnep, C. Mumnep, I'. FOpu.

Tabmuer n cxemsl: «Cxema ombita @. Penmy», «Cxema ompita JI. [lacTepa 1o U3y4eHHIO caMO3apOXKICHS
)Ku3HM», «Cxema ombita C. Mumepa, I'. FOpu», «OTansl HeopraHM4ecKod 3BoJOLUN», «['€0XpOHOIOrHYecKas
mKkana», «HauanpHble dTanbel opraHMYeckoi BoTonUN», «Cxema 00pa3oBaHUsl yKapUOT MyTEM CHUMOUOTEHE3ay,
«Cucrema xuBOH 1pHpozb», «CTpoeHune Bupyca», «Apomop¢o3bl pactenni», «Punnoduts», «OIHOKIETOYHbIC
BOJIOpOCTH», «MHOTOKIETOUHBIE BOXOpPOCTH», «Mxmy», «llamopoTHukn», «lomocemeHHble pacTeHUs», «OpraHsl
I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS >KHBOTHOTO MHDPa», «ApomMopdo3bl XKHUBOTHBIX», «IIpocTeiime»,
«Kumreunononoctusiey, «Ilnockue uepBny», «UneHucronoruey», «PuiObl», «3eMHOBOMHBIEY, «IIpecMbIKatoIneCs»,
«[Ituuer», «Mnexonuratouuey, «Pazputue Ku3HU B apXeUckoil ape», «Pa3Butue *U3HU B IPOTEPO30ICKON 3pe»,
«Pa3BuTHE )XHU3HU B AJIE030HCKOM 3pey, «PazBUTHE )XU3HU B ME3030ICKOM 3pey, «PazBuTHe )KU3HU B KalHO30MCKOM
ape», «CoBpeMeHHas CHCTeMa OPTaHUIECKOTO MUPay.

O6opynoBaHue: repdapuy pacTeHUH Pa3UYHBIX OT/CIIOB, KOJUICKIIMM HACEKOMBIX, BIIAYKHBIC ITPEIIapaThl
JKUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUICKIIUH HTIIOKOXHX, CKEJCTHl IMO3BOHOYHBIX JKHBOTHBIX, Uydella NTHUI] H
3Bepeil, KOJUIEKIINH OKaMeHEIIOCTeH, OJIe3HBIX CKOMAEMBIX, MYJISDKH OPTaHHYECKIX OCTATKOB OPTaHM3MOB.

Bupryanbnasa JaGoparopHas padora «MogenupoBanue onbelToB Mumnepa—lOpu no wu3ydeHuro
aOMOTeHHOI'0 CHHTE3a OPraHMYEeCKUX COEJIMHEHUIT B IEPBUYHOM aTMocepey.

JlaGopaTopHas padora «/I3y4yeHre 1 ONMHMCaHUE HCKOTAeMBIX OCTaTKOB JPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHue 0oCOOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3ydenue oco6eHHOCTEH CTPOCHNS TO3BOHOYHBIX )KHBOTHBIX).

Tema 5. IIpoucxoskaeHue YeJ0BeKa — aHTPOIIOreHe3

Pasnens! 1 3agaun anTpononorul. MeToabl aHTPONIOJIOTHH.

CraHOBIE€HUE TIPEJICTABICHUA O IPOUCXOXKACHUU 4YeloBeKa. Pemuruosnele Bo33peHus. CoBpeMEHHBIE
Hay4HbIE TEOPHH.

CxXoAcTBO uenoBeKa € KUBOTHbIMU. CHCTEMAaTH4eCKOE IMOJIOKEHHE uenoBeka. CBHIETENbCTBA CXOJCTBA
YeJloBeKa C J>KUBOTHBIMH: CPaBHHUTEIHHO-MOP(HOJIOrHYecKre, SMOpHOIOrHYecKue, (HHU3N0IOTr0-0MOXUMHUIECKHE,
nosefeHueckue. OTAUYMs YeIoBeKa OT KHUBOTHBIX. [IpSIMOXOXKIEHHE M KOMIUIEKC CBS3aHHBIX C HUM IMPU3HAKOB.
Pa3BuTHE roI0BHOrO MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBrmxyniue cuibl (hakTopbl) aHTPOTIOTeHe3a: OMOJIOTHIecKHe, colnanbable. COOTHONIEHNE OMOOTHIECKUX
1 COIMAJIbHBIX ()aKTOPOB B AaHTPOIIOTCHE3E.

OCHOBHBIE CTaJNH aHTPOIIOTeHe3a. PaHHNE YenoBekooOpa3HeIe 00e3bHBI (IPOKOHCYIBI) M paHHNE TIOHTUABI
— o0Imme TpeaKkd Y4eT0BeKOoOOpa3HbIX 00€3bsiH U JIIOIeH. ABCTPATIONUTEKH — JBYHOTHE TMPEIKH Jroaei. YermoBek
YMEJIbIH, NEPBblE U3TOTOBJIEHUS OpyIui Tpynaa. YenoBek NpsSMOXOASILUN U IEPBBIMA BBIXOX JIOACH 3a Mpeaeibl
Adpuku. Uenosek reinensoeprekuii — 00Luii pegoK HeaHAepTallbCKOTo YeI0oBeKa 1 4eJIoBeKa pa3yMHoro. Uenosek
HEaHJEePTalbCKUI Kak BHUI JIOJEHl XOIogHOro kiumara. YenoBek pa3yMHBIH COBPEMEHHOTO THIA, AEHUCOBCKUI
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najaeoreHOMHKA.



DBOJIIOIUS COBPEMEHHOTO YeJIOBeKa. EcTecTBEHHBIN 0TOOD B MOMYJISAIIUAX YeIoBeKa. MyTallMOHHBIN IpoIiecc
u nonuMopdm3M. IlomynsnuoHHBIE BOMHBI, Ipeiid reHoB, murpanus u «3(PGHEKT OCHOBATEISI» B IMOIMTYJISIUSIX
COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne pacel. [lonsTue o pace. bonpmmme pacer: eBporneonanHas (eBpa3uiickas), aBCTpano-HeTPOUIHAS
(3xBaTopuanbHas), MOHTOJIONIHAS (a3MaTCKO-aMepUKaHCKas). BpeMs u ImyTu paccereHHUs 4elloBeKa IO IDIaHEeTe.
EnuncTBO uenoBedeckux pac. HaydHas HECOCTOSITENBHOCTH pacu3Ma. I[IpHCHoCcOOICHHOCTh YETIOBEKa K pa3HBIM
YCIIOBUSIM OKpYKarolei cpenbl. BiausHue reorpaduueckoii cpensl u apetida reHoB Ha MOPQOIIOTHIO U (PU3UOIOTHIO
9eJI0BEKa.

MexancunIuiMHapaele  MeToApl B (usndeckod  (OMOJIOTHYECKOH) aHTPOIMOJOTWU. DBOJIIOIMOHHAS
AQHTPOIIOJIOTUSL ¥ TaJCOaHTPOIOJIOTHS UENOBEUECKUX MOMmynauuil. buoconuanbHele HCCIENOBaHUS MPUPOBI
yejioBeka. McciieqoBanue KOIBOIONNH OHOJIOTHYECKOTO U COLMATIbHOTO B UEJIOBEKE.

JdeMoHCcTpanuu

Iloptperst: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w cxeMbl: «MeETOABI aHTPOIIONOTHI», «[ OJIOBHOM MO3r dYenmoBeka», «YemoBexooOpa3HbIe
00e3bstHBIY, «CKeneT dYelnoBeKa M CKEJIeT INUMIaH3e», «PyIuMEHTBI W aTaBuU3MbD), «JBHXKYIIUE CHIIBI
AHTPOIIOTEHE3a», «DBOIIOIMOHHOE JPEBO YEJIOBEKa», «ABCTpamomurek», «UemoBek yMmenbli», «YemoBek
OPAMOXOIAIHNNY, «JleHncoBckui denoBek» «Heangeprambip», «KpoMaHboHIBDY, «IIpenku demoBeka», «ITambl
SBOJIIOLUH YeNIOBEKa», «Packl uenoBeka».

O6opynoBaHMe: MYJSDKH OKaMEHENIOCTeH, MNpeIMETOB MaTepHalbHON KyNbTyphl IIPEAKOB UEJIOBEKa,
penpoaykunu (potorpadun) KapTuH ¢ MU(OIOTHISCKUMH U OUOIEHCKIMU CIOJKETAMU HPOUCXOXKICHHS YellOBeKa,
(dororpagun Hax0JOK MCKOIAEMBIX OCTATKOB 4YEJIOBEKa, CKEJIET YeJOBEKa, MOJIENb Yepera 4elloBeKa U ueperna
IIMMIIaH3€, MOJIENIb KUCTH YeJIOBEKa U KHCTHU IIUMIIaH3€e, MOJEIH Topca MPEIKOB YeIoBeKa.

JlaGopaTtopHasa pabGora «l3ydeHue ocOOCHHOCTEH CTpPOCHMs CKejleTa 4YelloBeKa, CBS3aHHBIX C
OPSAMOXOXKACHUEM.

IpakTnueckas padora «/3yueHne 3K0JIOrMYECKUX aJanTallMi YEIOBEKay.

Tema 6. JK0JIOTHSI — HAYKAa O B3aMMOOTHOLICHUSIX OPraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKpY:Kaloulel cpeaoi

3apoykieHue u pa3BUTHE SKonorun B Tpyaax A. ['ym6omeara, K. @. Pynee, H. A. CeBepriosa, 3. ['exkens, A.
Tencnu, B. H. Cykauésa. Paznensl u 3anaun 5koi10ruu. CBsI3b 3KOJIOTHH C APYTUMU HAYKaMHU.

Merozp! akosoruu. [loneBbie HaOmrOAEHHS. DKCHEPUMEHTHI B DKOJOTHH: MPHPOJAHBIE W Ja0OpaTOpHBIE.
MonenupoBaHie B 9KOJOTHH. MOHUTOPUHT OKPYKAIOIIEH Cpe/Ibl: TIOKAIbHBIN, pErMOHAIBHBIN U TJI00aTbHBIN.

3HayeHHe HKOJIOTHUECKMX 3HAHMH Ui 4esloBeKa. ODKOJOTHUECKOe MHPOBO33PEHHE KaK OCHOBA CBS3€
9eJIoBedYecTBa ¢ MpUpooi. POpMHUPOBAHUE SKOJIOTHYECKOH KyIbTYpHl H 3KOJIOTHYECKOH IPaMOTHOCTH HACENICHHS.

JdeMoHCcTpauuu

[Moptpetsi: A. T'ymbonbar, K. ®. Pysnse, H. A. CeBepuos, O. ['ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubl n cxemsl: «Pa3gensl skomoruu», «MeToabl 3Kojorum», «CXeMa MOHHMTOPHMHIA OKpPY)KaroIeH
cpensDy.

JlabopaTopHas padora «/3yueHre METO10B IKOJIOTUYECKUX UCCIEI0OBAHUI.

Tema 7. Opranusmbl U cpeJa 0OMTAHUSA

Okonorudyeckne (axkTopsl U 3aKOHOMEPHOCTH MX JeicTBus. Knaccudukanus skomorndeckux (hakTopos:
abuornueckue, OnMoTHYecKHe, aHTpororeHHble. OOIIMEe 3aKOHOMEPHOCTH HEHCTBHS HKOJIOTHUECKHX (HaKTOpPOB.
[MpaBuno munumyma (K. Ilnpenrens, 10. JIu6ux). TonepaHTHOCT. DBPUONOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuornueckue ¢axktopel. CBeT Kak dKojJoruueckuii dakrtop. JleficTBHEe pa3HBIX YYacTKOB COJIHEYHOTO
CIIEKTpa Ha OPTaHU3MBI. DKOJIOTHUECKUE TPYTIBI PACTEHUH U )KHBOTHBIX 110 OTHOIIEHHIO K cBeTy. CHTHaNbHas PoJib
ceera. GoTonepuoausm.

Temneparypa kak skojorudeckuii paxrtop. JlelicTBue TemmepaTypbl Ha OpraHu3Mbl. [IOWKHIIOTEpMHBIE U
TOMOMOTEpMHBIE OpraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxknocts kak skosiormdeckuii daxrop. Ilpucriocobienns pacTeHUi K MoJiepKaHUI0 BOAHOrO OanaHca.
Knaccudukanus pacteHui 110 OTHOLIEHUIO K Boje. [Iprcrioco0ieHns >KUBOTHBIX K H3MEHEHHIO BOJJHOTO PEXXHUMA.

Cpenpl oOWTaHMS OPraHM3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, I[OYBEHHas, INIyOMHHas I10JIOYBEHHAs,
BHYTpHOpraHu3MeHHas. ®H3NKO-XMMHYECKHE OCOOEHHOCTH cpel OOWTaHWs OpraHu3MoB. [IpucnocoOneHus
OpPraHU3MOB K XHU3HH B PA3HBIX CPEAax.

Bruonormueckne putmpl. BHemHme w  BHyTpeHHHME pHUTMBL.  CyTOuHBIE UM TOAWYHBIE PHTMBL.
IIpucmocobaeHHOCTh OPTaHIM3MOB K CE30HHBIM U3MEHEHHUSM YCIIOBHH KHU3HH.

Kuznennsie ¢popmbl oprann3MoB. [lorarue o xu3HeHHON dopme. JKnuzHeHHbIe (OPMBI PACTCHHUHN: 1epEeBbs,
KYCTapHHKH, KYCTapHWYKH, MHOTOJICTHHE TpPaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (OPMBI IKHBOTHBIX:
THUIPOOHOHTEI, TeOONOHTEI, a3pOOHOHTE. OCOOEHHOCTH CTPOSHUS B 00pa3a KHU3HH.

Brotnueckue dakTopsl. Buasl OMOTHYECKHX B3aUMOACHCTBHUN: KOHKYPEHIINS, XUIITHUIECTBO, CHMONO3 U €T0
¢opmbl.  IlapasuTnsMm, koomepamus, MYTyaln3M, KOMMEHCAJIM3M (KBapTUPAHTCTBO, HAXJICOHMYECTBO).
Herpopuueckne B3ammopneiicTBusi (Tomuueckue, (opuyeckue, ¢dadpuueckue). 3HaUeHHE OHOTHUECKHUX
B3aUMO/ICHCTBUI ISl CYIIECTBOBAHMUS OPraHM3MOB B cpesie oouTanusl. [IpuHINI KOHKYPEHTHOTO UCKIIFOUESHUSI.



JdemoHcTpanuu

TabmuIe! 1 cXeMbl: «KOoJOoTHIeCKhe PaKkTOpbl», «CBETOBOM CIIEKTP», «IKOJOTHIECKHE TPYITITHI YKHBOTHBIX
M0 OTHOWICHUIO K CBeTY», «TeIIOKPOBHBIC >XHUBOTHBIEY», «XOJIOIHOKPOBHBIC >KHBOTHBEIE», «DH3MOIOTHIECKHE
aJanTaluy JKUBOTHBIX», «Cpemsl oOWTaHWs opraHm3MoBy», «bumomormdeckwe putMbDy, «Knu3HeHHBIE (HOPMBI
pacteHmit», «Ku3HeHHbIe (GOPMBI KUBOTHBIX», «IKOCHCTEMa MHUPOKOIUCTBEHHOTO JIecay, «DKOCUCTEMa XBOWHOTO
necay, «llenu mutanmsy, «XunHudecTBo», «Ilapasutmmy, «KoHkypermmsy, «Cumomno3y», «KoMMeHcamzmy.

ObopynoBanue: repOapuM pPacTeHHH M IKUBOTHBIX, NPUCIIOCOOJIICHHBIX K BIUSHHUIO Pa3JInUHBIX
9KOJIOTMYECKUX (pakTOpoB, repOapuy CBETOIIOOMBBIX, TEHENIOOMBBIX U TECHEBBIHOCIIMBBIX PACTEHHMH, CBETOJIIOOUBEIE,
TEHEJIIOOMBBIC U TCHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOapuu M KOJUIEKIUH TEIUIONIOOUBBIX, 3MMOCTOMKHUX,
MOpPO30YCTOWYMBBIX pAcTeHHH, 4ydeia NTHI M 3Bepei, repOapuu pacTeHWi, OTHOCSIIUXCS K TUTpodHTaM,
kcepoduTam, Me30duTaM, KOMHATHBIE PACTEHUsSI JaHHBIX TPYII, KOJUICKIMU >KUBOTHBIX, OOMTAIOMINX B Pa3HBIX
cpenax, repOoapuu U KOJUIEKIMH PACTEHUH M JKUBOTHBIX, O0JIAIAIOIINX YePTaMU MPUCTIOCOOIEHHOCTH K CE30HHBIM
W3MEHCHMSAM YCIIOBHH J>KM3HH, TepOaphu M KOJUICKIINH PAacTCHHWH W JKUBOTHBIX PA3NWYHBIX >KU3HEHHBIX (GOpM,
KOJIICKIIMH >KUBOTHBIX, YIaCTBYIOIINX B PA3THYHBIX OMOTHYECKIX B3aNMOICHCTBHUIX.

JlaGopaTopHas padoTa «BrIABICHHE TPHUCTIOCOOICHII OPTraHU3MOB K BIMSHHUIO CBETAY.

JlaGopaTopHas padoTa «BrIABICHHE TPUCTIOCOOICHI OPraHU3MOB K BIMSHHUIO TEMIIEPATYPhD».

JlaGopaTopHas padoTa «AHaATOMHYEeCKHAE OCOOCHHOCTH PACTCHUH M3 pa3HBIX MECT OOUTAHUSY.

Tema 8. Dko/10rust BUAOB U NOIYJISALUM

OKOJIOTHYECKUE XapaKTePUCTUKW rmomyisuud. [lomymsanus kak Ouonoruueckas cuctema. Poib
HEOJTHOPOJHOCTH Cpefibl, (HU3UYECKUX OapbepoB U OCOOCHHOCTEH OWOMOTrHM BHUIOB B  (HOPMUPOBAHHUU
MPOCTPAHCTBEHHON CTPYKTypbl mnomyisanuil. OCHOBHBIC MOKa3aTeNd MOMYJALUHM: YHCICHHOCTh, IUIOTHOCTb,
BO3PACTHas U MOJIOBas CTPYKTYpa, POKIAEMOCTb, IIPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTpAIIHSL.

Oxonorudeckas CTpykTypa momyisaiuu. OLieHKa YHCICHHOCTH MOMyNALMH. J[MHAMHKa HOMyJSAIUM U e
perymsanus. brotndyeckuid moTeHIHMAanN MOMyIsinuH. MoaenmupoBaHue IWHAMHUKA Tomyisanud. KpuBbie pocra
YUCIICHHOCTH TOMYIISIIUN. KpuBeie BEDKUBAaHUSA. Perymnamnus 9ncIieHHOCTH TOMYJISIIUN: POb PaKTOPOB, 3aBUCSIITUX
1 HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTHYECKIE CTpaTerudl BUAOB (r- U K-cTpaTerum).

Ionsarne 00 sKomormueckoi Hume Buma. MectooOuTtaHue. MHOTOMEpHAs MOZAETHh SKOJOTHYCCKON HHIIH
Jx.M. XaTunncona. Pa3mepsl skonoruueckoil Huiy. [ToTeHIManpHas u peanu3oBaHHAsE HULIH.

Bun kak cmctema mOmynsIuiA. Apeansl BUAOB. BHIBI M WX JKU3HCHHBIC CTPATETHH. OKOJOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS M MUTPALUil )KUBOTHBIX. brosiorndyeckrne HHBa3HH TyKEePOTHBIX BUIOB.

JdeMoHCcTpanuun

IToprper: Jx. M. XaTunHCOH.

Tabauuel ¥ cxeMbl: «OKOJOTHMYECKHE XapaKTePUCTHUKU MOMyJALun», «lIpocTpaHCTBEHHAs CTPYKTypa
HomynAIun», «Bo3pacTHele mUpamMuIbl HOMyIAN», «CKOPOCTh 3aceleHHs MOBEPXHOCTH 3eMIIH Pa3TUYHBIMU
opranusmMammy, «Moaenp sxosorndeckoit Huu k. M. Xaruunconay.

O6opynoBanue: repbapuu pacTeHUH, KOJUICKIINH KHBOTHBIX.

JlaGopaTopHas padota «[IpucrmocoOneHus CeMsTH PaCTCHHI K PaCcCEICHUIOY.

Tema 9. DxoJiorus coo0IECTB. DKOJOTHYECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. broneHo3 u ero crpykrypa. CBsi3u MeXITy OpraHH3MaMH B OHOIICHO3E.

OkocucreMa Kak oTkpbITas cuctema (A. k. Tercnn). @yHKIHOHATBHBIE OJIOKH OPTaHU3MOB B 3KOCHCTEME:
MPOJIYUEHThI, KOHCYMEHTBI, peayleHTsl. Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetu. AOMOTHYECKHE OJIOKH
skocucTeM. I104BBI 1 MBI B 9KOcHcTeMax. KpyroBopoT BeIIecTB U MOTOK SHEPTHH B IKOCHUCTEME.

OCHOBHBIE TTOKa3aTeIN YKOCHCTeMBI. bromacca 1 mpogykuus. DK0IOrH4ecKne MMpaMuIbl Yicer, OHoMacChl
1 SHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HarpaBieHHbIE 3aKOHOMEpPHBIE
CMEHBI COO0IIECTB — CyKlieccuH. [IepBUUHBIC U BTOPUYHBIE CYKIIECCHH M X IIPUYUHBI. AHTPOIIOT€HHBIE BO3/ICHCTBUS
Ha cykneccuu. KimmakcHoe coobmiectBo. bropazHooOpasue W MOJHOTa KPYroBopoTa BELIECTB — OCHOBA
YCTOWYHMBOCTH COOOILECTB.

[IpuponHble SKOCHCTEMBL. DKocucmembl 03Ep u pek. DKocUcmembl MOpell U OKeaHo8. DKocucmemsl myHop,
Jecos, cmeneii, NyCMulHb.

AHTpONOTEHHBIE AIKOCUCTEMBI. Arpo3kocucreMa. ArpouneHo3. Pasznuumss Mexay aHTpONOTE€HHBIMH U
MPUPOIHBIMH SKOCHCTEMaMHU.

Ypboskocucremsl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u payna. CHHaHTpONM3aINs
TOpOJCKOH (ayHsl. Bronornueckoe u X031HCTBEHHOE 3HAYEHHE arPOIKOCHCTEM H YPOOIKOCHCTEM.

3aKoHOMEpHOCTH (POPMUPOBAHHS OCHOBHBIX B3aMMOACHCTBHIA OPraHU3MOB B 9KOCUCTEMAX. Posib KACKa0H020
aghgpexma u 6u008-20upuramopos (Kuoyesvlx 6uU008) 6 PYHKYUoHuposanuu sKkocucmem. IlepeHOC dHEPrUH U
BEIIECTB MEXIY CMEXHBIMH HKOCHCTEMaMH. Y CTOWYHBOCTh OPTraHW3MOB, MOMYJISIIMHA W HKOCHCTEM B YCIIOBHSX
€CTECTBEHHBIX U aHTPOIOT€HHBIX BO3IECHCTBUIL.



Mexanusmbl  6030eticmeus  3a2pA3HEHUll  PA3HLIX MUNOE HA  CYOOPSAHUSMEHHOM, OpP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbI IKOJIO2UHECKO20 HOPMUPOBAHUS AHMPONOLEHHO20 8030€ICIMBUSL.
MeTo1010THSI MOHUTOPHHTA €CTECTBEHHBIX M AHTPOIIOTCHHBIX YKOCHCTEM.

JdeMoHCcTpauuun

IToptpert: A. Ix. Tencnu.

Tabmumer n cxembl: «CTpykTypa OmomeHO03a», «DKOCHCTEMa IMIMPOKOIMCTBEHHOTO JIecay, «IKOocHcTeMa
XBOHMHOTO Jieca», «DyHKIMOHATIBHBIE TPYIIIBI OPraHU3MOB B 9KOcHUcTeMe», «KpyroBopoT BELIECTB B 9KOCHUCTEMEY,
«lenn murtanus (macTOWIIHAs, AETPUTHAs)», «IKOJOTMYECKas MUpaMHIa YHCeN», «DKOJOrHYeckas MUpamuia
Ouomaccel»y, «JKoylormyeckas Inupamuia dSHeprunm», «OOpasoBanue OoioTa», «llepBuYHas cyKueccHs»,
«BoccTtaHoBneHe Jeca mocie mMoxapa», «9KOCHCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BeliecTB U NOTOK
SHEPruM B arporueHose», «IIpumepsr ypOoskocucTem».

O6opynoBanue: repbapuy pacTeHHUH, KOJJICKIIMY HACEKOMBIX, Uydelia NITHIL ¥ 3Bepeil, TepOapuu KylIbTypHBIX
¥ TUKOPACTYIINX PAacTCHUH, aKkBapHyM KaK MOAEIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u omucanne ypOOIKOCHCTEMBD.

JlaGopaTtopHas pabora «/3ydeHue pa3HOOOpazus MENKHUX IIOYBEHHBIX WIEHHCTOHOTHX B Pa3HBIX
9KOCHUCTEMAX.

IKeKypeust «IKCKypcHsl B TUIIMYHBIA OnoreoneHo3 (B oyOpaBy, Oepe3HsK, €IbHUK, HAa CyXOJOJIbHBIN WIN
MOWMEHHEBIH JIYT, 03ep0, OOIOTO)».

IKCKypeus «IKCKYPCHs B arpodKOCUCTEMY (Ha ITOJIE MITH B TEIUIMYHOE XO3IHCTBO).

Tema 10. Buocdepa — rnod6anbHast IKOCHCTEMa

buocdepa — obmieruianerapuas 0000uka 3eMiM, Te CYIISCTBYET WJIM CYIIECCTBOBaia JXH3Hb. Pa3Burhe
npejcTaBicHuil o ouocdepe B Tpyaax 3. 3tocca. Yuenue B. M. Bepuanckoro o 6uochepe. Obnactu buocheps! u eé
coctaB. JKuBoe BeniecTBo 6Hocdepsl 1 ero GyHKIHH.

3aKOHOMEpHOCTH cyImiecTBoBaHUs Omocdeprl. OcoOeHHOCTH OMOC(eprl Kak TIIOOATBHON HSKOCHCTEMEI.
Junamndeckoe paBHoBecue B 6noctepe. KpyroBopoTsl BemecTs 1 OHOreoXuMHUYecKne NUKIBL (Yrieposa, a3oTa).
PurmugHOCTH sIBICHMIA B OHocdepe.

3onanbeHOCTH Onochepsl. [TorsaTre o 6nome. OCHOBHBIE OMOMBI CYIIN: TyHAPA, XBOWHBIE JI€Ca, CMEIIAHHBIC 1
IINPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, ITyCTBIHH, TPOIIMIECKHUE Jieca, BBICOKOTOphs. KinMar, pacTUTENBHBIN 1
JKUBOTHBIH MUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHUS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MoTeHnuana u OuocdepHoix GpyHKuuii.

JdeMoHCcTpauuu

IToptpetsr: B. U. Bepuanckuii, 9. 3rocc.

Tabmuupl u cxemsl: «['eocdepsr 3emun», «KpyroBopor asora B mpupone», «KpyroBopor yriepoja B
npupoje», «KpyroBopoT kuciopoaa B mpupone», «KpyroBopor Boabl B npupoje», «OCHOBHbIE OHOMBI CYIIHY,
«Knumatuueckue nosica 3emnmn», «Tynnpa», «Tairay, «Cmemannsiit necy, «llupokonncTBeHHBIH ec», «CTenby,
«CaBaHHa», «IlycTeiHs», «Tponndeckuil ecy.

O6opynoBanue: repbapuy pacTeHUH pa3HBIX OMOMOB, KOJUIEKIIMY KUBOTHBIX.

Tema 11. YesioBek U OKpY:xkaloLIas cpeaa

DKoJIOTHYeCKne KPU3UCHl U UX NpUUYUHBL. Bo3zeiicTBue denoBeka Ha Onocdepy. 3arpsi3sHEHHE BO3IyLIIHOH
cpenbl. OxpaHa Bo3ayxa. 3arpsi3sHEHHE BOAHOW cperpl. OXpaHa BOAHBIX pecypcoB. Paspymenue moussl. OxpaHa
MOYBEHHBIX pecypcoB. V3mMeHeHne Kimmara.

AHTpONIOreHHOE BO3/ICHCTBUE HA PACTHTENBHBIM M XKHMBOTHBIH MHp. OXpaHa pacTUTEIBHOTO U )KUBOTHOTO
mupa. OCHOBHBIE TPUHIMIIBI OXpaHbl Npuponsl. KpacHeie kHMrH. Oco00 oXpaHseMBble MPUPOIHBIE TEPPUTOPUN
(OOIIT). borannueckue caabl ¥ 300JI0THYECKHUE TTAPKH.

OCHOBHBbIE ~ TPHUHILMUIBI  YCTOMYMBOTO  Pa3BUTHS  dYeJOBeUecTBA M IHPUPOABL.  PanmoHaibHOE
MIPUPOIOTIONB30BAHUE U COXPAHEHNE OMOJIOTHIeCKOro pasHoobpasus 3emin. O01mre 3aKOHOMEPHOCTH TI00ATBHBIX
9KOJIOTMYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCa U €r0 BEPOSITHBIE TTOCIIE/ICTBHUSI.

Pa3BuTHe METOI0B MOHUTOPHHIA PAa3BUTHS OIACHBIX TEXHOT'CHHBIX TpolieccoB. CucmemHule uccied08anus
nepexoda K pecypcocbepezaioweli U KOHKYPEHMOCNOCOOHOU dnepeemuke. buonocuueckoe pasnoobpasue u
ouopecypcuvl. Hayuonanvuvie ungopmayuonnvle cucmemul, obecnevusarouyue 00Cmyn K uHQopmayuu no cocmosHuio
omoenvubix 61008 u sKocucmem. OCHOBbI IKOPeAdUTUMAYUL IKOCUCHEM U CHOCOD08 DOPbOBL C OUONOBPEINCOCHUSMIL.
Pexoncmpykyust MOpCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpanuun

Tabmuiel 1 cxeMbl: «3arps3HeHne arMochepbl», «3arps3HeHne TUApocepbly, «3arps3HEHHE TOYBEDY,
«[TapaukoBsIf 3P dexT», «Ocobo oxpaHsIeMble IPUPOIHBIE TEPPUTOPUI», «MOIETH YIPABIAEMOTO MHPay.

O6opynoBanue: (otorpadguu oxpaHSIEeMBbIX PACTCHHHA W KMBOTHBIX KpacHoit kaurn Poccuiickoit ®Denepanuu,
KpacHoii kHuru peruosa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOI'PAMMBI 110 BUOJIOT'MA HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAHUSI K pe3yabTaTaM OCBOCHHUS OOYYAIOUIMMHUCS IPOTPAMM CPEITHETO
o01mero 06pa3oBaHKA: INIHOCTHBIE, METANIPEAMETHBIE U IIPEIMETHBIC.

B cTpyKType JNHMYHOCTHBIX pE3yJbTaTOB OCBOCHHS IIPOrpaMMbl HO OWOJIOTHMM BBIJEJIICHBI CIIEIyIOLIHE
COCTaBJIAIOLIME: OCO3HaHWE OOYYaIOMIMMHCS POCCHICKOW TPaKTaHCKOW MISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSATENILHOCTH M CAaMOOIPENCNICHHIO, Haauuue Momueayuu K OOy4YEeHHIO OHOJIOTHH,
yerenanpasiieHnoe pazeumue BHyTPEHHUX YOS KIESHUH JINYHOCTH Ha OCHOBE KIJIIOUYEBBIX LIEHHOCTEH U NCTOPUUECKHUX
TPaauUMH Pa3BUTHs OMOJIOTHYECKOTO 3HAHHS, 20MOBHOCHb U CNOCOOHOCHb 00y4alOUIUXCsl PYKOBOJICTBOBATHCS B
CBOEI1 IESTENEHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, MTPUCYIIMMH CUCTEME OHOJIOTHYECKOTO 00pa3oBaHus,
Hanuyue npagoCco3HAHUs SKOIOTMIECKON KYIBTYPBI, CHOCOOHOCMU CMAUMb TIENH ¥ CTPOUTD )KN3HEHHBIC IIIaHBI.

JInqHOCTHBIE PE3yNbTAaThl OCBOCHMS INPOTPAMMBI 10 OHMOJOTMH JOCTHTAIOTCS B EOMHCTBE Y4eOHOW U
BOCIIUTATEIbHON JEATCIPHOCTH B COOTBETCTBHM C TPAJUIHUOHHBIMH POCCHHCKMMH COILHOKYJIbTYpPHBIMH,
HCTOPHYECKUMH W JyXOBHO-HPABCTBCHHBIMH IIEHHOCTSMH, NPUHATBIMH B OOIIECTBE IPaBWIAMH M HOPMaMH
MIOBE/ICHHS M CIIOCOOCTBYIOT TpOIieccaM CaMOIIO3HAHMS, CAMOBOCIIUTAHUS U CaMOPA3BUTHS, Pa3BUTHSA BHYTPEHHEH
TIO3UIMN JIMYHOCTH, TATPUOTH3MA U YBRKEHHS K 3aKOHY ¥ IIPABONOPAIKY, YEIOBEKY TPY/la U CTApIIEMy IOKOJICHHIO,
B3aMMHOI'0 YBaXXCHMUH, 6epe>1<H0r0 OTHOIICHUA K KYJbTYPHOMY HACJICIAUIO W TpagulusaAM MHOTOHAallMOHAJIbHOTO
Hapona Poccuiickoit denepanuu, npupoae U OKpyKarollen cpese.

JIM4HOCTHBIE PE3YJIbTaTbl OCBOCHUSA y‘IC6HOFO npeameTa «buonorusy» JOJDKHBI OTpaKaTb T'OTOBHOCTbL U
CIOCOOHOCTh 00Y4YaIOIIMXCSl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JTMYHOCTH, CHCTEMOM
OCHHOCTHBIX OpHeHTaHHﬁ, TIOBUTUBHBIX BHYTPCHHUX y6e)K[[eHPII>i, COOTBCTCTBYIOIIUX TPAJUIIUMOHHBIM HEHHOCTAM
POCCHICKOTO 00IIIECTBa, PACIINPEHNE XU3HEHHOTO OTIBITA U OIIBITA ISSITENEHOCTH B IIPOIIECCE PEaTM3alii OCHOBHBIX
HAaIpaBJIEHUH BOCIUTATEIbHON JICSITENFHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCHUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOM IMO3MIMM OOydYaroIerocs Kak aKTHBHOTO M OTBETCTBCHHOTO YJIEHA
poccHiicKoro 00IecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH, yBa)KeHHE 3aKOHA 1 TPABOTIOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JIESITEIbHOCTH TIPH CO3JJaHUH y4EOHBIX IPOSKTOB, PEIICHUH Y4EOHBIX
Y IMO3HABATCJIBHBIX 3a/1a4, BBIITOJIHCHHUHN OHMOJIOTHYECKUX OKCIICPUMEHTOB;

CIOCOOHOCTH OMpPENeNiaTh COOCTBEHHYIO ITO3UIMIO MO OTHONICHHIO K SBJICHHAM COBPEMEHHOHN XH3HH U
OOBSIICHATSH €€;

YMEHHE Y4YUTHIBATh B CBOMX JIECHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOAEHUCTBUS JIOAEH C
Ppa3HbIMU y6e)K[[eHI/I$IMI/I, KyJIbTYPHBIMU HEHHOCTAMU U COIMUATIBHBIM TTOJIOKCHUEM

TOTOBHOCTh K COTPYAHHYECTBY B MPOILECCE COBMECTHOTO BBINOJIHEHHS YYEOHBIX, IMO3HABATEIBHBIX H
WCCIIEZIOBATEIbCKUX 3a/1ad, YBaKHTEJHFHOTO OTHOUIEHWS K MHEHHIO OIMOHEHTOB IPH OOCYXICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHNS;

TOTOBHOCTB K TYMaHHTapHOH 1 BOJIOHTEPCKOH NESATEILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHHCKON I'Pa’KAaHCKON MAESHTUYHOCTH, ITATPUOTH3MA, YBAXEHUsI K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTHU Nepe PonHOM, ropaoctu 3a cBoi Kpaid, cBor0 PoiuHy, CBOM A3BIK U KYJIBTYPY, IIPOILIOE
1 HaCTOsIIee MHOTOHAIIMOHATIBFHOTO Hapoaa Poccuy;

INECHHOCTHOEC OTHOMICHUE K MPUPOAHOMY HACJICIUIO U IMMAMATHUKAM NPUPOABI, JOCTUKCHUAM Poccun B HayKe,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

CIIOCOOHOCTH OLICHUBATh BKJIA pOCCHﬁCKHX y‘IéHHX B CTAHOBJICHUC U pPa3BUTHC 6I/IOJ'IOFI/II/I, IIOHHUMAaHUs
3HaYCHMs1 OMOJIOTUH B TIO3HAHUM 3aKOHOB NIPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO O0IIECTBa;

uzeitHas yoexxIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIICKOr0 HAPO/a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTh OLCHMBATh CHUTYAlMI0 M NPHUHUMATh OCO3HAHHBIE PEIICHMS, OPHEHTHPYSICh Ha MOPAIBHO-
HpPaBCTBECHHBIC HOPMBI U HEHHOCTH,

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUNBOTO OYIyIIero;

OTBETCTBEHHOC OTHOIICHHUEC K CBOUM POAUTEIIAM, CO3JJaHHUIO CEMBU Ha OCHOBE OCO3HAHHOI'O TNPUHATUA
LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUHU C TPAaAULMSIMHU HapooB Poccuu;

4) 3cTeTH4eCKOro BOCIUTAHUS:

3CTCTUYECKOC OTHOMICHUE K MUPY, BKIIIOYasA 3CTCTUKY 6I)IT3., HaYy4YHOI'0 U TEXHUYECKOIr0 TBOPUYECTBA, CIIOpTa,
TpyZla, OOIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHKE 3MOLIMOHATIBHOTO BO3/ICHCTBUS )KUBOM MPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTB K CAMOBBIPAXXCHHUIO B Pa3HBIX BUAX HCKYCCTBA, CTPEMJICHHE MPOSIBISATH Ka4eCTBA TBOPUECKOMH
JIUIHOCTH;

5) puznveckoro BocnuTanus, GopMHUPOBAHUS KYJIbTYPHI 310POBbSI H IMOLHOHAJBHOI0 0J1arOMOJIY U

MOHMMAaHWE W peaju3alus 37J0pOBOTO M 0e30macHOro oOpasa >KM3HH (3I0pOBOE THTAHHE, COOIIOICHHUE
TUTHEHUYECKUX TPaBWI M HOPM, COAJaHCHPOBAHHBIM PEXUM 3aHATHH M OTIBIXA, pPErylsipHas Qu3ndeckas
AKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3NYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

MOHMMaHKE LIEHHOCTH IMPaBWJI HHAMBUAYaJIBHOTO M KOJUICKTHBHOTO 0E30IacHOTO MOBEIEHHS B CUTYalUsX,
YIPO’KAIOLINX 3/I0POBBIO M )KU3HH JIOJEH;

OCO3HaHHE MOCIIEACTBUH U HEMPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHNS AJIKOTOJIsI, HAPKOTUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0Io0ue;

TOTOBHOCTh K aKTHBHOW IEATEIPHOCTH TEXHOJOTMIECKOW M CONMAIBLHON HAIpPaBICHHOCTH, CIIOCOOHOCTH
WHHAIMHPOBATh, INTAHKPOBATh U CAMOCTOSITENILHO BBIOJIHSITE TAKYIO IEATEIbHOCTS;

MHTEpEeC K pa3IuIHbIM cepaM mpodeccHoHaNbHON AEATEIbHOCTH, YMEHNE COBEPIIATh OCO3HAHHBIA BEIOOP
Oyamymeit mpodeccuu n pearn30BBIBaTH COOCTBECHHBIC KIM3HEHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO ¥ CaMOOOPa30BaHMIO Ha MPOTSHKECHNH BCEH XKHU3HHY;

7) 3K0JI0TrH4€eCKOTr0 BOCIUTAHMS:

9KOJIOTUYECKH 1IeIec000pa3Hoe OTHOIICHHE K IIPUPOAE KaK HCTOYHUKY JKM3HM Ha 3emie, OCHOBe o€
CYIIECTBOBaHUS;

MOBBIIICHHE YPOBHS 3KOJIOTHYECKOH KyJIbTYphI: IPUOOPETEHUE OMBITA MJIAHUPOBAHHS MOCTYIIKOB U OIICHKH
MX BO3MOXHBIX MOCJEICTBUI AJI1 OKPY>KArOUIEH Cpebl;

0CO3HaHHE II100aIFHOTO XapaKTepa 3KOJIOTHYECKUX NPOOJIEM U ITyTeil UX pelleHHs;

CIIOCOOHOCTh HCIIOJIB30BAaTh NPHOOpETacMble NMPH M3YYEHHM OWOJIOTHH 3HAHWS M YMCHUS TPH PEUICHUH
npoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHPOIOINONIB30BaHHEM (COOMIOJCHHE TNPaBWJI MOBEACHHUS B IPHUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHNE PAaBHOBECHS B SKOCHCTEMaX, OXpaHy BHIOB, 9KOCHUCTEM, Onocepsl);

aKTHBHOE HENpPUATHE [CHCTBUM, NPHHOCAIINX Bpel OKpyXKamolmled NPHUPOJHON cpexe, YMEHHE
MPOTHO3UPOBATh HEOIArONPHUATHBIEC SKOJOTHIECKUE MOCIEACTBHSA NPEANPHHUMAEMBIX ICHCTBUH M NIPEIOTBpPAIATh
UX;

HaJIM4Yue PpasBUTOIO OSKOJOTMYCCKOTO MBIIIJICHUS, 9KOJIOTHYECKOMH KYyJbTYpbI, OIIbITa JOCATCIBHOCTH
JKOJOTHYECKOMN HalpaBJICHHOCTHU, YMCHHA PYKOBOJACTBOBATHLCA HWMHU B HOSHaBaTeHLHOﬁ, KOMMyHHKaTHBHOﬁ u
COHHaHBHOﬁ MpaKTHUKEC, TOTOBHOCTH K YYaCTUIO B HpaKTH‘IeCKOﬁ JCATCIIBHOCTHU 9KOJIOTUYECKOM HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BHTHS HAyKH |
OOILIECTBEHHOW IMPAaKTUKH, OCHOBAaHHOTO HAa JHAaJiore KYyJIBTYpP, CIOCOOCTBYIOLIEIO OCO3HAHHIO CBOEr0 MecTa B
MOJMKYJIbTYPHOM MHPE;

COBEPIIEHCTBOBAHME S3BIKOBOI U YUTATEIHCKOM KyJIbTYPHI KaK CPEACTBA B3aUMOAEHCTBUS MEXKIY JIFOABMH U
MO3HAHUS MUPA;

MOHMMaHKe crenudukn OMOJOTHM KaK HayKH, OCO3HaHUS €€ posu B (OPMHUPOBAHUM PALMOHAIBHOTO
HayYHOTO MBIIIJIEHUS, CO3/IaHUN LIEIIOCTHOTO TPEJCTABICHHS 00 OKpY)KaloIleM MHpE Kak O €IUHCTBE IPHPOIbI,
YyeJloBeKa W OOIIEeCTBA, B MO3HAHWU NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOIeM COXpaHEHHUs IIPUPOIHOTO
paBHOBECHS;

y6e)[(]1éHHOCTI) B 3HAYUMOCTHU 6I/IOJ'IOI‘I/II/I JUIA COBpeMeHHOﬁ OWBUIIN3a1IUH: obOecreueHuss HOBOrO YPOBH:A
pa3BUTHA MEIUIMHBI, CO3/laHHE IEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pEIIaTh PECypCHBIE MPOOIEMBI
Pa3BHUTHsI YEJIOBEUECTBA, IOMCKA ITyTeH BbIXOJA U3 MI0OATBHBIX KOJIOTHYECKHUX MPoliIeM 1 oOecrieueH s nepexoaa
K YCTOMYMBOMY pa3BUTHIO, PAMOHAIBHOMY HCIIOJB30BAHUIO NPHPOTHBIX PECYpCcOB M (HOPMHUPOBAHMIO HOBBIX
CTaH/IapTOB )KHU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHHHM OHMOJIOTHYECKHX 3HAaHMHM B LENSAX MOBBIIICHHS OOLIeH KyJIbTYypBHI,
€CTECTBEHHO-HAY4YHOH TPAMOTHOCTH, KaK COCTABHOM YacTH (YHKIMOHAILHOH TPaMOTHOCTH OOYYalOIINXCS,
(hopmupyeMoii Ipu U3y4EeHUH OHOJIOTHHY;

MOHMMAaHHWE CYINIHOCTH METOJIOB TIIO3HAHUS, MCIOJB3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BAaTh MOJIydaeMble 3HAHMS JUIS aHAJIN3a U OOBSICHEHUS SIBICHUH OKPY)KAIOIIEr0 MUPa M MPOUCXOISIINX B
HEM H3MeHeHHﬁ, YMEHUE O€1aTh 000CHOBaHHBIE 3aK/IFOYEHNS Ha OCHOBE HaYy4YHBIX CpaKTOB 1 UMCHOIIIMXCS JaHHBIX C
HCJIBI0 MOJYYEHUA JOCTOBEPHBIX BHIBOIOB,

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OMOJOTHYECKHE 3HAHHS Ul PEUICHHs Mpo0jeM B pealbHbIX
KU3HCHHBIX CUTYyalUuAX,

OCO3HaHHE [IEHHOCTH HAYYHOMU JIeSITeNbHOCTH, TOTOBHOCTD OCYIIECTBIISITh IIPOSKTHYIO U UCCIIEI0BATEIbCKYIO
JACATCIBHOCTD HHAUBUAYAJIBHO U B TPYIIIIE,

TOTOBHOCTB U CIIOCOOHOCTB K HEIIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO, K AKTUBHOMY ITOJTyYECHHIO
HOBBIX 3HAHHH 110 OMOJIOTHH B COOTBETCTBUH C >KU3HEHHBIMH IIOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3yNbTaThl OCBOCHHS y4eOHOTO mpenmera «bHONOTHS» BKITIOYAIOT: 3HAYNMEBIC IS
(hopMupOBaHHS MHPOBO33PEHHUS O0YUAIOIINXCS MEKAUCIUIUTHHAPHBIE (MEXIIPEIMETHBIE) O0MCHAYIHBIC TIOHATHSA,
OTpakaloIliye IeJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEONU(UKY METOJOB IIO3HAHWS, WCIIONB3YEMBIX B
€CTECTBCHHBIX HayKaX (BEMIECTBO, HHEPTHUS, SBICHHE, IPOIECcC, CHCTeMa, HAyYHBIH (paKT, MPUHIIHIL, TUIOTE3a,
3aKOHOMEPHOCTB, 3aKOH, TEOPHSI, MCCIIeIOBaHNE, HAOIIOICHIE, N3MEPEHHUE, SKCIIEPUMEHT U IPYTHE); YHUBEPCAIbHEIC
yueOHble JelcTBHs (TIO3HABaTENbHBIC, KOMMYHUKATHBHBIE, PEryJSTHBHBIE), oOecrednBaromue (HhopMHpOBaHHUE
(yHKIIMOHAJIBHOW TI'PaMOTHOCTH W COLMAIBHON KOMIIETEHIIMM OOy4arolIuXcs; CIIOCOOHOCTh OOyYaromuxcs
UCIIOJIb30BaTh OCBOCHHBIE MEKANCIMIUIMHAPHBIE, MUPOBO33PEHYECKIE 3HAHUS U YHUBEPCAIbHBIC yIeOHbIE ICHCTBHA
B TI03HABATEJILHON M COLMATILHON TIPaKTHKE.

B pesynbrare u3ydeHus OMOJIOTMM Ha ypPOBHE CpegHEro oomero obpasoBaHusi y oOywaromierocst OyayT
c(OpMHUPOBaHBI [T03HABATEIBHBIE YHUBEPCAIbHBIC ydeOHbIE NEHCTBIS, KOMMYHUKAaTHBHBIC YHUBEPCAJIbHbIC yueOHbIE
JEHCTBUS, pETYIATHBHBIC YHUBEPCAJIbHBIC YIeOHbIC JEHCTBHUS, COBMECTHAS NESATEIHHOCTD.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHUS IIPOTPaMMBI CPEJHETO O0IIEro 00pa30BaHUs JOIDKHBI OTPAXKATh!

OBJ1aieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH IO3HABATEJILHBIMH A€ CTBUSIMH:

1) 6azoBble JOrHYecKHe eCTBHS:

CaMOCTOSTENIFHO (POPMYITHPOBATE M aKTyaJH3UPOBATh IPoOIeMy, pacCMaTpHBaTh €€ BCECTOPOHHE;

HCIIONB30BaTh MPHU OCBOCHWHW 3HAHWH MPHEMBI JIOTHYECKOTO MBINUICHHUS (aHalW3a, CHHTE3a, CPaBHCHU,
Ki1accudukanuu, 0000IEeHNs ), pACKPBIBATh CMBICI OMOJIOTUYECKUX MOHATHI (BBIACISITH UX XapaKTepHbIE TPU3HAKH,
YCTaHaBJIMBATh CBSI3H C APYTHUMHU NOHATHIMH);

OMPCACIIATE UEIU ACATCIIbHOCTU, 3aaaBasi NapaMETPbl U KPUTCPUU UX NOCTUKCHUA, COOTHOCUTDH PE3YJIbTAThI
JACATCIBbHOCTHU C ITOCTABJICHHBIMU LICTISIMHU,

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS I 00bsICHEHHS (DAKTOB U SIBICHUH KUBOM MPUPOJIBI;

CTPOHTH JIOTHYECKUE PACCYKACHUS (MHIyKTUBHBIC, ICTYKTHUBHEIC, TI0 aHAIOTHH ), BBIBIISITE 3aKOHOMEPHOCTH
U TIPOTUBOPEUHS B paCCMaTPUBAEMBIX SBICHUAX, (POPMYIHPOBATEH BHIBOJBI U 3aKITFOUCHIIS

MPUMEHATh CXEMHO-MOJENBHBIC CPENCTBAa LIS TPEICTABIICHUS CYIISCTBCHHBIX CBSI3¢H M OTHOIICHUH B
MU3yJaeMbIX OHOJIOTHYECKHX OOBEKTaX, a TakKe NPOTHBOPEYHH pa3HOTO pOJA, BEIABICHHBIX B Pa3IMYHBIX
WHPOPMAINOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IDIaH pEMICHUS MPOOIEMEI ¢ YYETOM aHaI3a UMEIOIIUXCSl MaTePHATBHBIX M HEMaTePHATbHBIX
pecypcos;

BHOCHUTb KOPPCKTHUBBI B ICATCIBHOCTH, OLUCHUBATH COOTBCTCTBUE PE3YJLTATOB LECIAM, OLUCHUBATHL PUCKHU
MOCIIEICTBUN JIeSITEILHOCTH,

KOODJMHUPOBaTh M BBINOJHATH Pa0OTy B YCIOBHSX DPEAIBHOTO, BHPTYaJbHOIO M KOMOMHHPOBAaHHOTO
B3aUMOJICHCTBUS;

Ppa3BUBaTh KPCATUBHOC MBINJICHUEC TIPHU PEIICHUU KU3HCHHBIX np06neM.

2) 6a30BbI€ HCCJIEA0BATEIbCKHE I€iiCTBHS:

BIAJICTh HABBIKAMH Yy4eOHO-MCCICTOBATEIbCKOH W TMPOSKTHOH JesTEeIhHOCTH, HABBIKAMU pPa3pelICHUI
mpoOJeM, CITOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSITEILHOMY MOHMCKY METOMOB PEIICHHS MPAKTHYSCKUX 3a1ad,
MPUMEHECHUIO PA3ITMYHBIX METOIOB MTO3HAHUS,;

WCIIONB30BaTh PAa3iMYHBIC BUABI JESTEIHHOCTH I10 IIOJYYCHHIO HOBOTO 3HAHUS, €0 HHTCPIIPETAIlHH,
npeoOpa3oBaHUI0 M MPUMEHEHHIO B YUCOHBIX CHUTYAIUsIX, B TOM YHCIE NPH CO3JaHUHM YUEOHBIX M COIMATbHBIX
MPOEKTOB;

q)OpMI/IpOBaTI) Hay‘leIﬁ THII MBIIIJICHUS, BJIAACTh Haquoﬁ TepMHHOJ’IOI‘Heﬁ, KJIFOYEBBIMH IIOHATHUAMU U
METOJIaMHU;

CTaBUTh W (QOPMYIUPOBaThH COOCTBEHHBIC 3aJauyud B 0Opa30oBaTENBLHOW NEATEIHPHOCTH M JKU3HEHHBIX
CUTyalusix,

BBISIBJIATH IPUYMHHO-CIIC/ICTBEHHBIE CBA3M U aKTYaJIM3MPOBaTh 3aJlauy, BBIABUIATh THIOTE3Y €€ pelleHus,
HaXOAMTh apIyMEHTBI JUIS J10Ka3aTeJIbCTBAa CBOMX YTBEPIKACHHUH, 3a/1aBaTh apaMeTpPhl U KPUTEPUH PELICHHS;

AQHAIM3MPOBATh IIOJYYEHHbIE B XOJ€ pEUIeHHs 33/aud  pe3yibTaTbl, KPUTHYECKH OIEHHBATh HX
JIOCTOBEPHOCTB, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IIPHOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITH LeJICHANIPABJICHHBIN TIOMCK MEPEHOCca CPEJICTB U CIIOCOOOB JEUCTBHS B MPO(ECCHOHATBHYIO
cpeny;

YMETH NICPEHOCUTH 3HAHUSA B ITIO3HABATCIIbHYIO U ITPAKTUYECKYIO obmacTu KU3BHCACATCIbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BbIABUT'aTb HOBBIC UACH, NPECAIaratb OpUIMHAJIBHBIC IMMOAXOJAbI U PCIICHUA, CTAaBUTh l'[pO6J'I€MI)I " 3aJ1a4H,
JIONYCKAFOII[1E allbTEPHATUBHBIE PELICHUSL.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHLCS B PA3JIMYHBIX HCTOYHUKAX MH(POPMAIHHK (TEKCTe y4eOHOro ocoOusi, HayYHO -TIOITYJIIPHON
JauTepatype, OWOJOTMYECKMX CIIOBApsIX W CHPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MJaHHbIX, B VHTepHere),



aHATM3MPOBATh HH(YOPMALHIO PA3INIHBIX BUIOB U (pOPM MpEeACTABICHUS, KPUTHIECKU OLIEHUBATH €€ JOCTOBEPHOCTD
U HEITPOTHBOPEYHBOCTB;

(opMynHpOBaTh 3alpOChl W HPUMEHSTH DPA3IMYHBIE METOIBI NPH TOMCKE M OTOOpE OHONOTHYECKOH
nHPOPMALNH, HEOOXOIUMON IS BRITIOTHEHU YIEOHBIX 3a1a4;

IpHUOOPETaTh OMBIT HUCIOJIB30BAHUS MH(POPMAIIHOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATh
KyJIbTYpYy aKTUBHOTO HCIIOJIb30BAHUS PA3]IMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BHIOMpaTh ONTHMalbHYIO (JOPMY INpeICTaBICHHs OHMOJIOTHYECKOH MH(pOpMaIHu (CXEMBI,
rpaduKH, TUarpaMMBl, TaOJIHIBI, PUCYHKU U APYTOE);

WCIIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEICTBA NP paboTe C OMOIOrnyeckoi HHpOpMaIen: MIPUMEHITh
XUMHUYECKHe, (PU3NYecKHe M MaTeMaTH4ecKHe 3HaKHM W CHUMBOJBL, (OpMYJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJIATHOCTH;

BJIaIeTh HaBBIKAMH PACIIO3HABAHUA U 3aIUTH MH(POPMAIMU, HHPOPMAIMOHHOM 0€301aCHOCTH JIMYHOCTH.

Osiiasienne yHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMU JICHCTBUAMU:

1) o0menue:

OCYIIECTBIIITH KOMMYHHKAIINX BO BCeX cdepax )KU3HU, AKTUBHO yIacTBOBAThH B AMAJIOTE MM JHCKYCCHH IO
CYIIECTBY 00CYyKAaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKa3bIBATh CYXICHHS OTHOCHTEIHHO BBITOIHEHHS
HpeJylaraéMoi 3afayd, YYHUTBIBaTh MHTEPECHl M COINIACOBAHHOCTh MO3ULMHA IPYyrUX Y4YaCTHUKOB JAMAOra WU
JIICKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CPEACTBA OOLICHHS, TIOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, IPEIINOCHUIOK
BO3HUKHOBEHHSI KOH(JINKTHBIX CUTYalUi, yMETh CMSATYaTh KOH(QIUKTHI U BECTH EPETOBOPHI;

BJIIeTh Pa3JIMYHBIMH CIIOCOOaMH OOILEHUS M B3aUMOJCHCTBUS, MOHMMAaTh HAMEPEHMs JIPYTUX JIOJEH,
MPOSIBIISITH YBOKUTEIBHOE OTHOILIEHUE K COOECETHUKY M B KOPPEKTHOH (popme HopMyITMpOBaTh CBOU BO3PaXKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMecTHAsI 1eSITETbHOCTD:

MOHMMAaTh W HCIHONB30BaTh NPEHMYIIECTBA KOMAaHAHOW W WHAWBUIYalbHOW paOOTHI IpU pEIICHUH
O6uonorndeckoi mpoOsIeMbl, 000CHOBBIBATh HEOOXOANMOCTh NMPUMEHEHHS TPYIIIOBBIX (POPM B3aWMOAEHCTBUS NPH
pelnieHnn y4eOHOH 3anaum;

BBIOMPATH TEMATHKY ¥ METO/BI COBMECTHBIX ICHCTBUM € y4ETOM OOLIMX HHTEPECOB U BO3MOXKHOCTEH KXKIOTO
4JIeHa KOJIIEKTHUBA;

NPUHUMATh IIEJTH COBMECTHON JEeSTEIbHOCTH, OPraHU30BHIBATh U KOOPAMHUPOBATh ACUCTBUS IO €&
JOCTHXKEHHUIO: COCTABJSTh IUIAH JACWHCTBUH, pacrlpelesisiTh poJid ¢ y46TOM MHEHHMH Y4YacTHHKOB, OOCYXKIaTh
pe3yIbpTaThl COBMECTHOI paboThI;

OIIEHUBATh Ka4eCTBO CBOETO BKJIAJ1a M KaX/IOT0 yJYaCTHUKA KOMaH/AbI B OOIIMI pe3ynbTaT o pa3paboTaHHBIM
KPUTEPHSIM;

IpeJylaraTh HOBBIC TPOEKTHI, OIEHWBAaTh WIECH C MO3MIMH HOBHU3HBI, OPUTHHAIBHOCTH, NMPAaKTHYECKOH
3HAYMMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PAa3IMUYHBIX CUTYallUsIX, IPOSBIATh TBOPUECTBO U
BOOOpaxxeHUE, ObITh MHUIINATHBHBIM.

Ogi1aieHne YHUBEPCAJIBHBIMH PEryJIITHBHBIMHU ACICTBHAMU:

1) camoopranu3zanmus:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JUISl BBIABJICHHS MPOOIEM M MX PEHICHHs B KHU3HEHHBIX M y4eOHBIX
CUTYaIHAX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUIl LIENIeBblE M CMBICJIOBBIE YCTAHOBKM B CBOMX JEHCTBHUSIX M
MOCTYIIKaX 110 OTHOILIEHHIO K KUBOW MPUPOJIE, CBOEMY 310POBBIO M 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIATh IIO3HABATENBHYIO JAEATENbHOCTh, BBIBIATH TPOOJIEMBI, CTaBUTh U
(hopMynIHpOBaTH COOCTBEHHBIE 331a4H B 00Pa30BaTEIHHOMN AEATSIFHOCTH 1 )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSATENILHO COCTABISATh IUIAH PELICHUs] NPOOJEMBI ¢ YYETOM HMEIOIIUXCSI PEecypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH U MpeNNOYTEeHUl;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmmpsATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHHUH;

JieTlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTD 32 PEIECHNUE;

OLICHNBATh NPUOOPETEHHBIN ONBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MIPOSBICHUIO IIMPOKO 3Py TUIMH B PA3HBIX 00JIACTSIX 3HAHUH, TOCTOSTHHO
MOBBIIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYAIMsIM, BHOCHUTh KOPPEKTHUBHI B JESTEIHHOCTH, OIIEHHUBATh COOTBETCTBUE
Pe3yIbTAaTOB LENSAM;

BJIaJ€Th HABBIKAMH II03HABATEIBHON pe(IeKCHH KaK OCO3HAHHS COBEPUIAEMBIX JEHCTBUI M MBICIUTEIBHBIX
MPOLIECCOB, MX PE3yJbTaTOB M OCHOBaHMH, MCHOJIB30BAaTh NMPUEMBI peQeKCHH AJIsl OLEHKHM CUTyaluH, BbIOOpa
BEPHOTO PEILEHMUS;

YMETb OLIEHHBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELIEHUS 0 UX CHUKEHUIO;



MPUHAMATh MOTUBBI M PTYMEHTBI IPYTHX IIPH aHAIN3€ PE3YIbTaTOB JCATEILHOCTH;
3) mpuHsiTHE cebsl U APYTUX:

MPUHAMATH ce0sl, TOHUMas CBOU HEAOCTaTKH M JOCTOMHCTBA;

NPUHAMATh MOTUBBI M apTYMEHTBI JPYTHX IIPH aHAIN3€ PE3YIbTaTOB JCATEILHOCTH;
MPU3HABATH CBOE MPABO M MPABO IPYTHX Ha OIIHOKY;

pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHP C TIO3UIIMHU JPYTOT0 YEIOBEKa.

INPEMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yabTaThl OCBOCHUS coJlepKaHus ydeOHoro npeaMeTa «bruonorus» Ha yriryOn€HHOM ypoBHE
OpPHEHTHpOBaHbl Ha obecrieueHne NpoduIbHOrO oO0ydeHHs oOydaronuxcs Ouonorud. OHM  BKIFOYAIOT:
cneruduyeckue sl OMOJIOTUU HAYYHBIE 3HAHUS, YMEHUSI U CHOCOOBI JIEHCTBUH 1O OCBOCHMIO, HHTEPIPETALIMU U
npeoOpa3oBaHMIO 3HAHUM, BUABI AEATEIBHOCTH MO MOJYYEHHIO HOBBIX 3HAHWH M UX NPUMEHEHUIO B Pa3IMuHBIX
y4eOHBIX, @ TAaKXKE B pealbHBIX >KU3HCHHBIX cuUTyanusx. IIpeaMeTHble pe3ynabTaThl MPEICTABICHBI MO ToAaM
U3y4YEHHS.

[IpenmeTHBIE pe3yIbTaTH OCBOCHHUS ydeOHOTO TpeameTa «buonorus» B 10 Kiacce TOKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHMI O MECTE M PONM OMOJOTHH B CHCTEME €CTECTBCHHBIX HAyK, B (DOPMHPOBAHUH
€CTEeCTBEHHO-HAYYHOH KapTHHBI MHpPA, B IO3HAHMHM 3aKOHOB MPUPOJBI W PEUICHHH INPOOIEM pPalHOHAIBHOTO
MPUPOJOTIONE30BaHNUS, O BKIAJE POCCUIICKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE ONOJIOTHH;

BJIaJICHUE CUCTEMOM OWOJOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIOJAraloliyue OHOJOrHYecKue
TEPMUHBI U MOHATUA ()KU3Hb, KJIETKa, OPraHU3M, MeTab0JIN3M, TOMEOCTa3, CaMOPEryJIAIs, CaMOBOCIIPOU3BEICHNUE,
HAaCJIeJICTBEHHOCTh, N3MEHUNBOCTh, POCT U pa3BuTHE), OHonornueckue Teopuu (kierounas teopus T. IlIBanna, M.
[Ineiinena, P. BupxoBa, XxpoMocoMHass Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. M. BaBunosa — o
LEHTPaX MHOro00pa3usi U MPOUCXOXKAEHHS KyJbTYPHBIX PAacTEHHi), 3aKOHBI (€JMHOOOpa3usi MOTOMKOB IEPBOTO
MOKOJIEHUS, PaCILEIUIEHHs], YUCTOThl raMeT, HE3aBUCHUMOro HacnenoBaHus I'. MeHzens, roMoNorn4eckux psaoB B
HacyeJCcTBeHHON m3MeHunBocTr H. V. BaBuioBa), npuHIMIIE (KOMIUIEMEHTapHOCTN);

BJIaJICHUEC OCHOBHBIMHM METOJaM{ HAayYHOTO MO3HAHMS, HCIIOJIB3YyEeMbIX B OHOJIOTHUECKHX HCCIECIOBAaHHAX
JKUBBIX 00BEKTOB (OMHICaHNE, N3MEPEHNE, HAOIIOAEHNE, SKCIIEPHMEHT);

YMEHHE BBIIENATh CYIIECTBEHHBIE MIPU3HAKHU: BUPYCOB, KIETOK MPOKApUOT U 3YKApPHOT, OJAHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHM3MOB, B TOM YHcIe OaKTepuii, rpuO0B, pacTeHNUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB
1 CUCTEM OPIraHOB paCTeHHﬁ, JKUBOTHBIX, YCJIOBCKA, MPOUECCOB KUZHCACATCIbHOCTH, ITPOTCKAIOMINX B OpraHu3Max
pacTeHHi, KUBOTHBIX M YEJIOBEKa, OMOJIOTHYECKHX MPOIECCOB: OOMEHa BeUIeCTB (METa0OJH3M), MPEeBpaIIECHHUI
9HEpruu, OpOoXKeHMsl, aBTOTPOPHOTO0 U TeTepOTPO(HOro THIOB MUTAHHSA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a,
Meiio3a, rameToreHesa, aMOpHoreHes3a, HOCTIMOPHOHATIBHOTO Pa3BUTHS, PA3MHOXKEHHUS, HHINBUYaIbHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aUMOACHCTBHUS T€HOB, TeTepo3Kca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHUE YCTAaHABJIMBATH B3aWUMOCBA3U MCKAY OpraHovuaaMHu KJIIETKHU U HUX (byHKHI/ISIMI/I, CTPOCHUEM KIICTOK
Pa3HBIX TKaHEH 1 MX QYHKIHMIMH, MKy OpraHaMH U CHCTEMaMH OpPraHOB y PACTEHHUH, )KUBOTHBIX M YEIOBEKA U UX
(YHKIMAMH, MEXAY CUCTEMAaMH OPTaHOB M UX (PYHKIMAMHE, MEXly 3TallaMi 0OMEHa BEIIECTB, 3TallaMH KJIETOYHOTO
IUKJIa W JKU3HEHHBIX LUKJIOB OPTaHW3MOB, 3TanaMH 3MOpPHOHAJIBHOTO Pa3BUTHS, T'€HOTHIIOM M (EHOTHUIIOM,
(heHOTHTIOM T (haKTOpaMH Cpesl OOUTAHUS;

YMEHHE BBISBIIATH OTIMYUATENBHBIE IPU3HAKH XKUBBIX CHCTEM, B TOM YHCIIE PACTEHUH, dKUBOTHBIX 1 YEI0BEKA;

YMEHHE HCII0JIb30BAaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOIMYECKYI0 TEPMHHOJIOTHIO U CHMBOJIHMKY IS
JIOKa3aTeNnbCTBA POJICTBA OPTraHU3MOB PA3HBIX CUCTEMATHUECKUX TPYIII,;

YMEHUEC peuIaTh OMOJIOTHYECKHE 3aJa4M, BBIABJIATh NPUIUMHHO-CJICACTBCHHBIC CBA3U MCKAY UCCICAYCMBIMU
OMOJIOTHUECKMMU npoueccaMu U ABJICHUAMU, A€JIaTh BHIBOABI U IPOTHO3bI HA OCHOBAHWU MOJIYYCHHBIX PE3YJILTATOB,

YMEHHE BBIMOHATD JJA00OpaTOPHBIE U MPAKTHUECKHE PpabOThI, COOIOAATh TpaBuiia IpHU padoTe ¢ y4eOHBIM U
nmabopaTOpHEIM 000PYIOBAHNEM;

yYMEHHE BBIBHIaTh TUIOTE3bI, NMPOBEPSATH WX OKCIEPUMEHTAIBHBIMU CpEACTBaMH, (HOPMYJIUpYs LElb
UCCIIEI0BaHMs, aHATU3HPOBATh MOIy4YEHHBIE PE3YIbTATHI U A€NaTh BBIBOBL;

yYMEHHE y4acTBOBaTb B Yy4eOHO-HMCCIIEOBATENLCKONH paboTe 1Mo OHOJIOTHH, 3KOJOTMH W MEAMIMHE,
NPOBOAMMOI Ha 0a3e HIKONBHBIX HAy4YHBIX OOIIECTB, M IyOJIMYHO NPEICTABIATH IOJTYYEHHBIE pe3yJbTaThl Ha
YUECHHYECKUX KOH(PEPEHIHSIX;

yYMEHHE OIICHHUBATh STHYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAHWH B 00JIACTH OHMOJIOTHH M MEIHUIIUHEI
(xTOHMpOBaHME, NCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAINIPABIIEHHOE M3MEHEHHE T€HOMa M CO3JaHWe TPaHCTEHHBIX
OpPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIH BEIOOp Oyaymield mnpodeccHoHaTbHOW NeATEeNbHOCTH B 001acTH
OMOJIOTUHN, MEIWIIMHBI, OWOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, TMHINEBON MPOMBIIIJICHHOCTH,
YIIyONsATh MO3HABATENBHBIH WHTEpPEC, HAIPAaBICHHBIN Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH IpodeccHu H
MPOJIOIDKCHNE OHOJOTMYECKOro OO0pa3oBaHMSA B OPTaHM3ALMUSAX CPEAHEro MNPO(EeCCHOHATBFHOTO W BBICIIETO
00pa3oBaHuUs.

[IpeameTHbIe pe3yabpTaThl OCBOeHUs yueOHoro npeamera «bruonorus» B 11 Knacce NOIKHBI OTPaXaTh:



chOpMUPOBAHHOCTh 3HAHMI O MECTE M PONN OMOJOTHH B CHCTEME €CTECTBCHHBIX HAyK, B (DOPMHPOBAHUH
COBPEMEHHOW €CTECTBEHHO-HAYYHOI KapTHHBI MHpPA, B MO3HAHWU 3aKOHOB NMPUPOJBI U PEIIEHUH 3KOJIOIMYECKHX
poOJIeM YEeIOBEYECTBA, A TAKXKE B PEIICHUH BONPOCOB PALMOHAIBHOTO NMPHPOAONIOIB30BAHNS, U B (HOPMHUPOBAHUH
[IEHHOCTHOTO OTHOIIECHNUS K IPUPOJE, OOILIECTBY, YEIOBEKY, O BKIAZe POCCHICKUX M 3apyOeKHBIX YIEHBIX-ON0I0TOB
B pa3BHUTHE OMOJIOTHU;

yYMEHHE BIAJETh CHCTEMOH OHOIOTMYECKMX 3HAHUH, KOTOpas BKIIOYACT OMNPEACICHHS W IIOHHMaHHE
CYIIHOCTH OCHOBOIIOJAralONIMX OHOJIOTMYECKUX TEPMUHOB M TOHATHH (BHO, OJKocucTema, Ouocdepa),
6uonornyeckue Teopur (3BomronuoHHas Teopus Y. JlapBuHa, cCUHTeTHYecKasl Teopus dBojronuu), yueHus (A. H.
CeBeprioBa — 0 HMyTsIX W HampaBleHUsX 3Bomonuu, B.M. BepHagckoro — o 6uocdepe), 3aKoHbI (IT€HETHUECKOTO
paBroBecust [x. Xapnu u B. Baitn6epra, 3apozpimesoro cxoacrsa K. M. Bapa), npasuna (muaumyma FO. JTnbuxa,
9KOJIOTMYECKON MUpaMUIbl SHEPTUH), runotessl (runoresa «mupa PHK» V. I'mnbepra);

yYMEHHE BJaJeTh OCHOBHBIMH METOJaMH Hay4yHOTO I103HAHHS, HCIOJIb3YeMbBIMH B OHOJIOTHYECKHX
WCCIICIOBAaHMUAX JKUBBIX OOBEKTOB M DKOCHCTEM (OIMCaHWE, W3MEPEHHe, HaOIIoeHHe, YKCIICPUMEHT), CII0COO0aMu
BBISIBIICHHS M OLEHKH aHTPOIIOI€HHBIX H3MEHEHUH B IPUPOJE;

YMEHHE BBIICNATh CYIIECTBCHHBIC NPU3HAKH: BHIOB, OHOTEOLIEHO30B, J3KOCHCTEM U Omocdepsl,
CTaOMIM3HPYIOLIETO, IBIKYIIETO U Pa3phIBAIOIIETO ECTECTBEHHOTO 0TOOpA, aJNIONAaTPHIECKOTO H CHMITATPHIECKOTO
BU1000pa30BaHNs, BINSHAS IBIDKYIINX CHJI SBOJIIOIMU Ha TeHO(OH IOy JISIIHHN, IPUCTIOCOOICHHOCTH OPTaHU3MOB
K cpelie OOMTaHMs, YepeJOBAaHHS HANIPABJICHUH 9BOIIONUH, KPyTOBOPOTA BEIIECTB M IIOTOKA YHEPTHH B HKOCHCTEMAX;

YMEHHE yCTaHaBJIMBATh B3aUMOCBSA3U MEXJy MPOLIECCAMHU 3BOJIIOIUH, IBIKYIIUMH CHJIaAMH aHTPOIIOT€He3a,
KOMIIOHEHTaMH Pa3lIUYHbIX IKOCUCTEM U NPHUCIIOCOOICHUAMHU K HUIM OPTaHU3MOB;

YMEHHE BBISBIISITH OTJIIMYNTEIbHBIC TPU3HAKY KHUBBIX CUCTEM, IIPHUCIOCOOJICHHOCTh BUJIOB K CpeJie 0OUTaHus,
a0MOTHYCCKMX M OHOTHYECKHX KOMIIOHCHTOB OSKOCHCTEM, B3aWMOCBS3CH OpPraHU3MOB B COOOIIECTBAaX,
AQHTPOIIOTEHHBIX U3MEHEHUM B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOIMYECKYI0 TEPMHHOJOTHIO U CHMBOJHKY IS
JIOKa3aTeNnbCTBA POACTBA OPTraHM3MOB pPa3sHBIX CHUCTEMATHYECKUX TPYMI, B3aUMOCBS3H OPraHU3MOB H CPEXBI
oOHNTaHMsA, €AMHCTBA YEJOBEUYECKHX pac, HEOOXOAMMOCTH COXPAaHEHHS MHOTOOOpa3Hs BHIOB M JKOCHCTEM Kak
YCIIOBHS COCYIIECTBOBAHMSI IPUPOBI M YETIOBEYECTBA;

YMEHHE penaTh OMOJIOTHYECKNE 3a1a4H, BBIABIATh IPUYNHHO-CIIEICTBCHHBIE CBA3H MEKAY HCCIEIyeMbIMU
OHMONIOrMIECKUMH TIPOIIECCAMU U SIBICHUSIMH, JINIaTh BHIBOABI M IIPOTHO3BI HA OCHOBAHWH MTOJIYYE€HHBIX PE3YIIbTaTOB;

yYMEHHE BBITIOJHATH JIJA0OpaTOpPHbIE U NPaKTUYECKUe padoThI, COONIOAATH MpaBriIa Npu padoTe ¢ y4eOHBIM U
nabopaTOpHEIM 000y I0BaHUEM;

yYMEHHE BBIJIBUI'aTh TUIOTE3bl, MPOBEPSATh HX OKCIEPUMEHTAIbHBIMU CpEICTBaMH, (OPMYIUPYS Lelb
HCCIIeI0BaHMSA, aHAJIU3HPOBATH TOIyUYEHHBIE Pe3yIbTaThl U IE€1aTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaThb B Yy4eOHO-HCCIENOBATEIbCKONH paboTe IO OHONOTHH, 3KONOTHH U MEIUINHE,
MPOBOIMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, M IyONWYHO MPEACTABIATH IOJIYYCHHBIE PE3yJbTaThl Ha
YUYCHHYECKUX KOH(PEPEHIIHSIX;

YMEHHE OLEHHMBATh THMIOTE3bl M TEOPHHM O IMPOUCXOKIACHUU JKHU3HU, UYEIOBEKa M 4YEJIOBEYECKHX pac, O
MPUYUHAX, TIOCIEICTBUAX M COCO0aX MPe0TBPAIeHHS IT100aIbHBIX N3MEHEHUH B Orocdepe;

YMEHHE OCYIIECTBISITh OCO3HaHHBIA BbIOOp Oyaymield npodeccHoHaNbHON NesTeNLHOCTH B o0nacTu
O6MOJIOrMY, 3KOJIOTHH, NPUPOJONOIB30BaHMUS, MEANIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUH, CEIHCKOTO
XO3SHCTBA, NMUIIEBON MPOMBIIIJIEHHOCTH, YIIyOJsATh NMO3HABAaTEJBHBIN MHTEpEC, HANPABJICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH MPOQPECCHH M MPOAODKEHHE OMOJIOTMYECKOTr0 00pa30BaHMsl B OPraHU3aLUsIX CPEIHEro
mpodeccnoHambHOTO U BEICIIET0 00pa3oBaHMUsL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HanmeHoBanue pa3aesioB H TeM MPOrpaMMBbI Koamrecrno wacon JCKTPOHHNIC (HPPOBEIC)
n/n Bcero Kontpoabubie [Ipakrudeckne 00pa3oBaTesibHbIE pecypehbl
padoThI padoThI

1 Bromorns xak Hayka 1
2 "KuBble cucTeMsl U UX U3yYEHHE 2
3 Buonorus KIeTKu 2 0.5
4 XuMu4decKkasi OpraHu3anus KICTKH 10 1
5 CrpoeHue U QYHKITHHA KICTKH 8 2
6 OOMeH BelecTB U MpeBpallleHrue YHEPTUH B KIIETKE 9 1
7 HacrnenctBenHast vHGopManus U peamn3amnys e€ B KICTKe 9 0.5
8 Ku3HeHHBIH UK KISTKH 6 1
9 CrpoeHue U QyHKIIUH OPraHU3MOB 17 15
10  |Pa3MHOXXEHHE U pa3BUTHE OPTaHU3MOB 8 15
11  T'eHeTHKa — HayKa O HAaCJEJACTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB 2 0.5
12 |3aKOHOMEpPHOCTH HACJIENCTBEHHOCTH 10 1
13  3axOHOMEpPHOCTH U3MEHUYHUBOCTH 6 1
14  Teneruka uenoBeka 3 0.5
15 Cenekuus OpraHu3MOB 4 1
16  BHOTEXHONOTHS M CHHTETHYECKasl OMOJIOTHS 4
17  |Pe3epBHOE BpeMms 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

No KoanuecTBo yacoB
w/n HanmenoBanue pa3iaesioB U TeM MPOrPpaMMBbI Beero  Komrpobmbre Tpakrieckse JjiekTpoHHBIE (HU(PpPOBHIE)
o0pa3oBaTejIbHbIE pecypchl
padoThI padoThl
1 3aporkIeHNe U pa3BUTHE IBOIIOIMOHHBIX MTPEICTaBICHUN B ONOJIOTHH 4
2 MUuKpO3BOIIONHUS U €€ Pe3yNbTaThl 14 2
3 Maxpo3BOTIONHS U €€ Pe3yJIbTaThI 6
4 [IponcxosxaeHne u pa3BUTHE KU3HU HA 3eMiie 15 1.5
5 [IpoucxoxaeHne 4enoBeKa — aHTPOIIOTEeHE3 10 1
6 Oxosorus — Hayka 0 B3AMMOOTHOLICHUSX OPralH3MOB 1 HA/IOPraHH3MEHHBIX CHCTEM 3 05
C OKpy’Karolien cpenon

7 Oprasu3MEbl U cpefa OOUTaHUS 9 1.5
8 DKOJIOTHS BUIOB U MOy TSI 9 0.5
9 JKO0JIOTHsI COO0IIECTB. DKOJIOTHYECKHUE CUCTEMBI 12 0.5
10  Buocdepa — rmodambHAS YKOCHCTEMA 6
11  YenoBek u OKpy»XKaromias cpena 6
12 Pe3epBHOE Bpemsi 8

OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 0 7.5




MNOYPOYHOE INTAHUPOBAHHE 10 KJIACC

Ne Tema ypoxa KoauyectBo 4acos Mara JJieKTpOHHBbIEe HH(POBbIE
n/n Beero  Komrpoabn [Mpakrudeck ... ofpasoBaTelbHble
ble padoThl  He padoThl Y pecypchl

1 Buomorus kak KOMIUIEKCHAsI HaAyKa M KaK 9acTh COBPEMEHHOT'O O00IIIeCTBa 1

2 JKuBble cucTeMBl U UX CBOICTBa 1

3 YpoBHEBast OpraHU3aIis JKUBBIX CHCTEM 1

4 Hcropust OTKpbITHS M M3y4eHHs KieTku. Knertounas teopus 1
MerTopl MOJIEKYIISIPHOH ¥ KJIeTOYHOH Ononoruu. [IpakTudeckas pabora «3yueHue

5 METOJIOB KJIETOUHOU Ouosioruu (xpomaTorpadusi, anekrpodopes, nuddepeHimaibHoe 1 0.5
ueHrpudyruposanue, [1L[P)»

6 XUMHUUECKUH COCTaB KIIETKH

7 MuHepaJibHbIEC BEIeCTBa KJIETKH, HX OMOJIOTHYECKasi pOJib 1

8 OpraHuyeckre BeliecTBa KieTku — Oenku. JlabopaTopHas pabota «OOHapyKeHHE 1 05
0EJKOB € IOMOIIIBIO KAUYECTBCHHBIX PEAKIIHI» '

9 CBoiicTBa, Knaccupukanus U GyHKIHN OEITKOB 1

10 OpraHuyecKre BenecTBa KIETKH — YIIIEBOJIBI

11 OpraHnyeckre BENecTBa KISTKHA — JIUITHAIBI 1

12 Hyxeunossie kucnotel. JIHK u PHK. JlabopaTtopuas pabora «VccinenoBanue 1 05
HYKJICHMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK Pa3JIMuHbIX OPTaHU3MOBY»

13 Crpoenvne u pyukun ATD. [Ipyrue nykieosuarpudocdars (HTD) 1

14 CexBenupoanue JJHK. MeTonbl reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU 1

15 MeToabl CTpYKTYpHO# OHOJIOruu 1

16 Tune! kiretok. [IpokaproTudeckas KieTka 1

17 Crpoenue sykapuoTndeckoi kiaerku. [Ipaktudeckas pabora «/3yueHne cBOMcTB 1 05
KJIETOYHOH MeMOpaHb»

18 IToBEpXHOCTHBII annapar KJIETKH 1

19 OnHomeMOpaHHBIE OpraHouAbl KieTKu. [IpakTndeckas pabora «3yueHne ABIKECHUS 1 05
LUTOIIa3Mbl B PACTUTEIBHBIX KIETKAX)

20 [TonyaBTOHOMHBIE OpraHOM/IBI KIETKH: MUTOXOHAPHH, IUTacTHAbL. JlaboparopHas paborta 1 05
«VccneroBanye mIa3MoIin3a 1 JICIIIa3MoJIn3a B PACTUTEIBHBIX KIIETKAX)»

21 HememOpaHHbIe OpraHOM/Ibl KJICTKH 1

22 Crpoenue u QyHKUIUH siapa 1

23 CpaBHUTENIbHAs XapaKTEPUCTHKA KIIETOK dyKapuorT. JlabopaTopHas padora «/3yuenne 1 05

CTPOCHHUSA KIICTOK Pa3IMIHbBIX OPTAaHU3MOB)»




ACCI/IMI/IJISIIII/ISI U JUCCUMMNIIALNSA — ABC CTOPOHBI MeTaboau3Ma. Tumbel oOMeHa BCIICCTB.

24 JlabopartopHas pabota «/3yueHne KaTaTuTHYeCKOH aKTUBHOCTH ()epMEHTOB (Ha IpUMepe 1
aMHJIa3bl WM KaTasasbl)y
DepMeHTaTUBHBIN XapakTep peaknuii KileToYHoro Merabonmsma. Jlabopatopras padora

25 «Mzyuenne pepMeHTATHBHOIO PaCIeIICHHUs HEPOKCUIA BOJOPO/a B PACTUTEIBHBIX U 1 0.5
KHMBOTHBIX KJIETKaX)

26 Benku-akTHBaTOPHI M OENKU-UHTHOUTOPHI 1

27 ABTOTpO(dHBIN THII 0OMEHA BEIIECTB 1

28 DOTOCHHTE3

29 Xemocuntes. JJaboparopHas padbota «CpaBHEHHE PoLeccoB POTOCHHTE3A U 1 05
XEMOCHHTE3a)»

30 AmnaspoOHble opranu3Mbl. Bunsl 6poxxenns. JlaboparopHas pabora «CpaBHeHHE 1
MIPOLIECCOB OPOXKEHUS U IBIXAHMSD)

31 AdpoOHBIE OpraHn3Mbl. DTalbl YHEPreTHIECKOro 0OMeHa 1

32 DHeprust MeMOpaHHOTO rpaareHTa npoToHoB. CuHTe3 AT®: padota nporonHoit ATD- 1
CHHTa3bl

33 Peakiuy MaTpU9HOTO CHHTE3a 1

34 Tpanckpumimst — matpuussii cuaTe3 PHK 1

35 Tpaucsius u e€ STansbl 1

36 KommpoBanue amuHOKHCIOT. Pors pubocom B OnocuHTe3e Oemka 1

37 Opranu3anus TeHoMa y IPOKapuoT U 3yKapHOT 1

38 MornekyJsipHble MEXaHU3Mbl 3KCIIPECCHHU I'€HOB Y DYKapHUOT 1

39 Bupycel — BHeKieTouHBIE (POPMBI )KU3HH M 00JIMTaTHEIE apa3uThl. [IpakTiuyeckas 1 05
pabora «Co3ganue MoAeIH BUpyca»

40 BupycHsle 3a0051eBaHHS 9€TIOBEKA, )KUBOTHBIX, PACTEHUH 1

41 HanorexHoaornu B OMOJIOTHH U MEIUIINHE 1

42 JKW3HEHHBIH IUKIT KJIETKH 1

43 Martpuunstii cuntes JHK 1

44 Xpomocomsl. JlTabopaTtopHast pabota «/3ydeHrne XpoMOCOM Ha TOTOBBIX 1 05
MUKpOITpenaparax

45 JleneHue KIeTKH — MHUTO3 1

46 Tuner knerok. Kapuokunes u nurokunes. JlaboparopHas padora «Habmonenne murosa B 1 05
KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha FOTOBBIX MUKpOIIpenaparax)y

47 Perymanus >xn3HEHHOTO IUKJIA KIETOK 1

48 Oprasmsm Kak eIJuHOC [IEI0e 1

49 Tkanu pacrenuii. JJabopatopHas pabota «/3ydeHue TkaHel pacTeHHI» 1 0.5




50 TkaHu )KUBOTHBIX U yesioBeka. JlabopaTopHast padoTa «V3yueHne TkaHel >KUBOTHBIX)» 1 0.5

51 Opransl. Cuctemsl opranoB. JlabopaTopras pabota «/3ydeHne opraHoB IIBETKOBOTO 1 05
pacTeHus»

52 Omnopa Tenna opraHu3MOB 1

53 JIBIKeHNE OpraHU3MOB 1

54 [MuTanne opraHu3MoB 1

55 [MuTaHne MO3BOHOYHBIX KUBOTHBIX. [InIieBapuTeNbHAS CHCTEMa YeTI0BEKa 1

56 JlbIxaHue opraHu3MoB 1

57 JIpIXxaHUE TI03BOHOYHBIX )KHBOTHBIX H YeJIOBEKa 1

58 TpaHCTIOPT BEIIECTB Y OPTraHU3MOB 1

59 KpoBeHocHast cuctema mo3BOHOYHBIX )KMBOTHBIX U U€JIOBEKa 1

60 Brienenune y opranu3MoB 1

61 3ammra y OpraHu3MoB 1

62 VIMMyHHast cucTeMa 4enoBeka 1

63 Pa3nmpaxiMoCTh U peryIsIs y OpraHu3MOB 1

64 ['ymopaJibHast peryJssiys ¥ SHIOKPUHHASL CHCTEMA XKUBOTHBIX U YEJIOBEKa 1

65 DopMBbI pa3MHOKEHHUS] OPTraHU3MOB 1

66 [TomoBoe pa3MHOXKECHUE 1

67 Meiios 1

68 I'amerorene3. O6pa3oBaHue U pa3BUTHE TIOJIOBBIX KIIeTOK. JlabopaTopHast paboTa 1 05
«/3y4yeHne cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpenapaTax»

69 WunuBuayansHOe pa3BUTHE OPraHU3MOB — OHTOT'€HE3 1

70 3akJyajKa OpraHoB M TKaHEH M3 3apOJIBIIIEBBIX JIUCTKOB 1

71 Poctu pa31v;1/m/1e XKUBOTHBIX. JlabopaTopHas paboTa «BbIsBIEeHHE TPU3HAKOB CXOJICTBA 1 05
3apo/IbIlIed TO3BOHOYHBIX KHBOTHBIX)»

72 Pa3mHOXeHMe U pa3BUTHE paCTezmﬁ. JlabopaTopHast pabota «CTpoeHHE OPTaHOB 1 05
Pa3MHOKEHHSI BBICUIMX PACTCHUID»

73 Vicropust CTaHOBJIEHUsSI M Pa3BUTHUS TEHETHKH KaK HayKH 1

74 OCHOBHBIE TIOHATHSI U CUMBOJIBI reHeTnku. JlaboparopHas padota «/lpo3zodma xax 1 05
00BEKT reHeTHYECKHUX UCCIIEJOBAHUIY
3aKOHOMEPHOCTH HACJIeJOBaHHs IPHU3HAKOB. MOHOTUOPHIHOE CKPEIIMBAHHUE.

75 [IpaxTrnueckas pabora "M3yueHne pe3yIbTaTOB MOHOTHOPHIHOTO CKPELIUBAHUS Y 1 0.5
Jpo3oduisr”

76 [uTomornyecknue 0OCHOBHI MOHOTHOPHUIHOTO CKPEIUBAHUS 1

77 Amnanmsupylolee ckpelunBanne. HermonHoe oMuHUpOBaHKe 1




Jurun6punnoe ckpenuBanue. [IpakTuyeckas padora «/3ydeHue pe3yabTaToB

78 1 0.5
JUTHOPUIHOTO CKPELMBAHUS Y APO30(QHIBI»

79 uTonornyeckne OCHOBHI TUTUOPUIHOTO CKPEIITUBAHMS 1

80 CueruieHHOE HACJIeJOBaHUE IIPH3HAKOB 1

81 XpoMOCOMHas TEOPHsI HACIIEACTBEHHOCTH 1

82 I'enetnka mona 1

83 'eHOTHII KaK LIETOCTHASA CHCTEMA 1

84 I'eneTHyeCcKuil KOHTPOJIb PA3BUTHUS PACTEHUM, dKUBOTHBIX U Y€JIOBEKa 1

85 V3MeH4InBOCTH IPHU3HAKOB. BUIBI H3MEHIHBOCTH 1

86 MomudukanrnoHHas H3MEHIYNBOCTh 1
BapuanyonHslii psin v BapuanuoHHas kpusast. Jlaboparophas padora «MccnenoBanue

87 3aKOHOMEPHOCTEH MOAN(DHUKAMOHHON U3MEHYHBOCTH. [locTpoeHre BapuallMOHHOTO psija 1 0.5
Y BapHALIMOHHOW KPUBOW»

88 I'eHoTHITMUECKAss U3MEHUYHMBOCTh. KOMOMHATHBHAS N3MEHYHNBOCTD 1

89 MyTannoHHas U3MEHUYUBOCTE. [IpakTiueckas padora «MyTtamun y apo3o¢uisl (Ha 1 05
TOTOBBIX MHUKpOIIpEnaparax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. DNUTeHETHKA U SITUICHOMHUKA 1

91 I'enetrka yenoBeka. [Ipaktudeckas padora «CocTaBIeHUE U aHAIM3 POIOCIOBHOM 1 0.5

92 MeToabl MEIUIIMHCKOM TEHETUKHA 1

93 3HaveHHe MEAULUHCKON TeHETUKH B IIPEIOTBPAIEHUN H JICYEHHH TeHETHUECKUX 1
3aboJieBaHMi YeIoBeKa

94 OCHOBHLVIe noHsTus cenexuuu. JlaboparopHas pabora «/3yueHne cOpToB KyJIbTYPHBIX 1 05
pacTeHuii U IOPOJ| IOMAIITHUX KUBOTHBIX)»

95 MeTOHLIvCGHeKHHOHHOﬁ pabotsl. JlabopaTopHas paboTa «3yueHne METOI0B CeNeKINT 1 05
pacteHuii»

9% I[ocmxcev}mﬂ CEJIEKIIMHU PacTeHUH U KMBOTHBIX. [IpakTnyeckas pabdora «[IpuBuBKa 1
pacTeHui»

97 CoxpaHeHue, H3y4eHHe 1 UCII0JIb30BaHHE TeHETHYECKHX PECYPCOB 1

98 brorexHonorus Kak Hayka u oTpacib npousBojcTsa. [Ipaktiueckas padora «M3yueHue 1 05
00BEKTOB OMOTEXHOIOTHI

99 OCHOBHBIE HAIPABJICHHUS] CHHTETHUECKOI OHOJIOrnn 1

100 | XpomocoMHasi M TeHHasi HH)KEHEpHs 1

101 MemummHacKkue OMOTEXHOIOT N 1

102 | PesepsHblii ypok. [ToBropenune, 00001eHNe, cCHCTEMAaTH3aIMs 3HAHUI 1

OBLIEE KOJMYECTBO YACOB I10 ITPOI'PAMME 102 135




11 KJIACC

Ne Tema ypoxa KoanyecrBo yacos Jlara JJIeKTPpOHHBbIEe HH(POBbIE
n/n Bcero Konrpouabubie IIpakruueckue M3yueHus obpa3soBaTe/bHbIE
padoThI padoTsI pecypcnbl

1 OpomonnonHas Teopus Y. Jlapsuna 1

2 JBrxyniue cuibsl 3BoMonMA BUI0B 1o Y. JlapBuny 1

3 Bopr0a 3a cymiecTBoBaHHE, €CTECTBEHHBIH M HCKYCCTBEHHBIN 0TOOD 1

4 ®opMHPOBaHNE CHHTETHYECKOW TEOPHUHU 3BOIOLINU 1

5 3Tarnsl 3BOJIIOIOHHOTO TIPOIECcCa: MUKPOIBOJIIOLUS U MAKPOIBOIIOLHS 1

6 [omymsiuus — 371eMeHTapHast eAMHHLA YBOTIOLUH 1

7 3akoH reHetndeckoro paBHoBecus k. Xapnau, B. BaitaOepra. JlabopaTopras paboTa 1 05
«BpIsIBICHHE N3MEHIMBOCTH Yy 0cO0€i 0JTHOTO BHIa» '

8 DneMeHTapHbIe (PaKTOPhI IBOJIIOIUH 1

9 Dddexr ocHoBatenss. DPHeKT OYTHUIOYHOTO TOPIIBIIIKA 1

10 Murpanuu. V3omanun momysanuii: reorpadudeckas, OHoiIorndeckas 1

11 EcrecTBeHHBIN 0TOOP — HanpaBIISIOMIUI (HAKTOP IBOJIOLHH 1

12 IMonosoii ot6op 1

13 [Iprcroco6eHHOCTh OPraHN3MOB Kak pe3ysbTaT MUKpodBomouy. Jlaboparopras 1 05
pabora «M3yuenne apoMop}o30B M HIMOaIANTAIIMN Y pACTEHUH 1 )KUBOTHBIX)
[Ipumeps! prcnocobIeHui y opraHu3MoB: Mopdoiiorudeckue, GU3H0I0rHIecKue,

14 omoxumuueckue, mopeneHueckue. Jlaboparopuas padora «IIpucmocodnaeHus 1 0.5
OPTaHM3MOB M UX OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCTHY

15 Bupn, ero kputepun u ctpykrypa. Jlaboparopnas pabora «CpaBHEeHHE BUIOB MO 1 05
MOP(]OJIIOTHYECKOMY KPHTEPHUIO»

16 Crpykrypa Buja 1

17 Bunoobpa3oBaHue Kak pe3ysibTaT MUKPO3BOJIIOINN 1

18 CBs13b MUKPOIBOJIOIUH U STTHAEMHOJIOTHH 1

19 Makpoapostonus. [TaneoHTonorn4ecKue MeToAbl U3y4eHUs 3BOJIOLMHI 1

20 Buoreorpaduueckre MeTOabI H3yYEeHHUS SBOJIOLNHT 1

21 OMOPHOTIOTHYECKIE U CPAaBHUTEIHHO-MOP(OIIOTHIECKHE METO B M3yUSHHS HBOJIOIIH 1

29 MortekysipHO-TeHeTHYECKHE, OMOXUMUYECKUE U MATEeMaTH4YeCKHE METOIbl U3yUeHHUs 1
IBOJIFOLIUH

23 OO1mne 3aKOHOMEPHOCTH IBOJIIOLIUH 1

24 ApnanTuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 9BOJIIOLIMI

25 HayuHple rHIOTE3B IPOUCXOXKICHIS XKU3HH Ha 3emite 1




26 JloHayuHbIe peICTaBICHUS O 3apOXKICHUH )KU3HH 1

27 OCHOBHBIE 3Tanbl HEOPTAHUIECKOH SBOITFOLIUT 1

28 T'unote3sl 3apoXKACHUS JKUZHU 1

29 HUcropust 3emin u Metos! e€ n3ydeHus. Jlaboparopnas pabora «/3yueHne u onvcaHue 1 05
MCKOIIAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY»

30 HauanpHbIe 3Tambl OpraHIIEeCcKOi SBOITIOIINHI 1

31 OBOIONNS 3YKapHOT 1

3 OCHOBHBIE 3Talbl IBOJNIOLUH PACTUTEIbHOTO Mupa. [IpakTuueckas padora «3ydyeHnue 1 05
0COOEHHOCTEW CTPOCHUS PACTEHUI Pa3HBIX OT/EIIOB)

33 OCHOBHBIE 3Tambl 3BOIOIHHN )KHBOTHOTO MUPa 1

34 OBomronns KUBOTHBIX. [IpakTHdeckas pabora «M3yueHne ocoOeHHOCTEH CTPOECHUS 1 05
TT03BOHOYHBIX )KHBOTHBIX»

35 PasButue xu3HU Ha 3eMile IO 3paM U epuoam 1

36 MaccoBbie BBIMHPaHUsI — KOJIOTHYECKUE KPU3HUCHI POLLIIOT0 1

37 CoBpeMeHHEBIH FKOJIOTUIECKUH KPU3HC, €T0 0COOCHHOCTH 1

38 CoBpeMeHHas CHCTEMa OPraHMYECKOT0 MPOIILIOTO 1

39 OCHOBHBIE CHCTEMATHYECKHE IPYIIbI OPraHU3MOB 1

40 AHTPOIIONIOTHS] — HayKa O YeJIOBEKe 1

41 PasBuTHe npencraBieHui 0 IPOUCXOKICHUU YEJIOBEKA 1

42 Mecro denoBeka B cucTeMe oprannieckoro mupa. Jlaboparopnas pabora «/3yuenne 1 05
0COOEHHOCTE! CTPOCHHUSI CKEJIeTa YEIOBEKa, CBI3aHHBIX C IPSIMOXOXKACHHEM»

43 JIBIKyIIUE CHITBI aHTPOTIOTeHE3a 1

44 CooTHolIIEHHE OMOJIOTMYECKUX M COLMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3e 1

45 OCHOBHBIE CTaJIUW AaHTPOTIOTeHE3a 1

46 [TaneoreHeTrKa U MajaeoreHOMHUKA 1

47 DBOJIIOIUS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckue packl. [IpakTudeckas padota «3ydeHne dKOJIOTHIECKUX aTanTamui 1 05
YeJIoBeKay

49 MexJUCIUIUIMHAPHBIE METOIbI aHTPOTIOJIOTUH 1

50 3apokAeHUE U Pa3BUTUE IKOJIOTUI 1

51 Mertobt 31<onuorm/1. JlabGopatopHas padota «/3ydeHne MeTO0B SKOJIOTHYECKUX 1 05
UCCIIeJOBAaHUI

52 3HaYeHne DKOJIOTHYECKUX 3HAHNUM IS YEJIOBEKA 1

53 Okosornyeckue hakTopsl 1




Aobuotnueckue hakropsl. CBET Kak IKooTHUecKuil paktop. JlaboparopHas padota

54 . 1 0.5
«BpIsiBIEHHE TPUCTIOCOOIEHUH OPraHU3MOB K BIUSIHHUIO CBETa»

55 Abnotmueckue akropsl. TemnepaTypa Kak dKoJormdeckuit pakrop. Jlaboparopras 1 05
pabota «BplsBIeHHE IPUCTIOCOOTICHHH OPTaHU3MOB K BIUSHHUIO TEMIICPATyphI»

56 AbnoTmueckue hakTopsl. BiaxHOCTH Kak skomorudeckuii paxrop. JlabopaTopHas 1 05
pabota «AHATOMHIYECKHE OCOOCHHOCTH PAaCTeHHUI U3 Pa3HBIX MECT OOUTAHUS

57 Cpenpl 00UTaHMsI OPraHU3MOB 1

58 Buonoruueckue puTMbI 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 Buotnueckue Gpakrops 1

61 3HaueHne OMOTHYECKUX B3aUMOJICHCTBHIA JIsl CYIIECTBOBAHHUS OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapAKTEPUCTUKHU TTOMYISIIIAN 1

63 OCHOBHBIE 1T0Ka3aTeJNH MOMYJISINN: YHUCIEHHOCTD, INIOTHOCTh, BO3PACTHAS M MOJIOBAs 1
CTPYKTypa

64 OCHOBHBIE T10Ka3aTeN! MOMYJISINN: POXKIAEMOCTb, IPHPOCT, TEMI POCTa, CMEPTHOCTD, 1
MUTpalHU

65 DKoJIoTHYeCcKast CTPYKTYpa MOMYJIISIIHA 1

66 JlmHaMuKa OMYJISIIAN U € peryIsus 1

67 KpuBbie pocta 4ucieHHOCTH nomnyJisinni. KpuBble BEDKUBaHUS

68 Oxosornyeckas Huwa Buja. JlabopatopHas pabota «IIprcrnocobiieHus CeMsH paCTeHUH 1 05
K PacceIeHHI0o»

69 Bun xak cuctema Moy IS 1

70 3aKOHOMEPHOCTH TMOBEACHUS  MUTPALNil )KUBOTHBIX 1

71 Coo011ecTBO OpraHnu3MoB — OHOIIEHO3 1

72 OKocucTeMa KaKk OTKphITasi cucTeMa 1

73 KpyroBoport BellecTB 1 NOTOK JHEPTHU B IKOCHUCTEME 1

74 OCHOBHBIE TIOKA3aTeJIN 3KOCUCTEMBI 1

75 DKOJIOTHYECKUE MUPAMUIbI 1

76 M3MeHeHust COOOIIECTB — CYKIECCHU 1

77 IIpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMBI MOPEH U OKEaHOB 1

78 [TpuponHble 5KOCUCTEMBI. DKOCHCTEMBI TYHAP, JIECOB, CTEINEH, MyCThIHb 1

79 AHTPOITOTEHHBIE YKOCUCTEMBI 1

80 Yp6oskocucremsl. [Ipakruueckas padbora «3ydeHue u onucanue ypoo3IKOCHCTEMbI 1 0.5




3aKOHOMEPHOCTU (POPMHUPOBAHUS OCHOBHBIX B3aMMO/ICHCTBHI OPraHU3MOB B

81 1
9KOCHUCTEMAX
82 MexaHN3MBI BO3ICHCTBHSA 3aTPs3HEHIHA PAa3HBIX THIIOB Ha CyOOPTaHU3MEHHOM, 1
OPraHU3MEHHOM, HOITYJSIIHOHHOM H 9KOCHCTEMHOM YPOBHSIX
83 Bruocdepa — obmerraneTapHast o6omouka 3emin 1
84 VYuenue B. U. Bepranckoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOC(hEphI 1
86 KpyroBopoTs! BenecTB 1 OMOTCOXUMUIECKHE TTHKITBI 1
87 3oHanbHOCTH Onocthepbl. OCHOBHBIE OMOMBI CYIIH 1
88 YcroitanBocTh 6uocheps 1
89 DKOJIOTHYeCKHE KPU3HUCH U MX TPUIUHBI 1
90 BosneiicTBue yenoBeka Ha Ouochepy 1
91 AHTpPOIIOT€HHOE BO3/IEUCTBUE HA PACTUTEIbHBIA U dKUBOTHBIH MU 1
92 OxpaHa IpupOabI 1
93 OCHOBHBIE IPUHIIMITBI YCTOMYUBOIO PA3BUTHUS UYEIOBEUECTBA U IPUPOJIBI 1
94 PanmoHanbsHOE IPHPOIOIIOIBE30BaHHE U COXPaHEHUE OMOIIOTMYECKOTO Pa3HOOOpasust 1
3emiu
95 O6o006menne o TeMe «MUKPO3IBOIIONHS U €€ Pe3yIbTaThl» 1
96 O06o0061eHMe 10 TeMe «MaKpO3BOJIIONHS U €€ Pe3yJIbTaThl» 1
97 0O6061menue o Teme «IIporcxoxaeHne u pa3BUTHE KU3HU HA 3eMIIe) 1
98 O6006menne o Teme «[IpoucxoxkaeHne YemoBeKa — aHTPOMIOTEHE3) 1
99 O600611eHMe IO TeMe «DKOJIOTHS — HayKa O B3aHMOOTHOILIEHHUSIX OPTaHM3MOBY» 1
100 | O6oO61eHue mo Teme «OpraHu3Msbl U cpeia OOUTAHMS 1
101 | O6oOrmieHue Mo TeMe « DKOJIOTHUS BHIOB U MOMYJISIIIANY 1
102 | O6o61renue mo Teme «buochepa — rrodanbHas SKOCHCTEMAY 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

1. Aradonosa U. b., Cuornazos B. 1. buonorus. ba3osiii u yriy0naeHHbIH ypoBHHU. 10
kiacc: yueOHuk. - M.: llpoda.

2. Aradonosa . b., Cusornazos B. U., Korenesckas f. B. buonorus. O6mas 6uonorus. 10
KJacc: pabouast Terpaab. — M.: Jpoda.

3. Aradonona U. b., CuBormnazos B. Y. buonorus. ba3oBsrii u yriyosieHHbIN ypoBHU. 11
KJacc: yueOHuk. - M.: [Ipoda.

4. Aradonona U. b., CuBornazos B. 1., Korenerckas . B. buonorus. O6mias 6uosorus.

bazoBelit ypoBensb. 11 knacc: pabouas tretpaab. - M.: [poda.

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

5. Aradonosa U. b., Cusornazos B. U. buonorus. ba3osslii u yrny6nenHsiid yposHu. 10
KJjacc: yueOHuk. - M.: [Ipoda.

6. Aradonosa U. b., Cuornazos B. 1., Kotenesckas f. B. buonorus. O6uias 6uonorus. 10
KJacc: paboyas terpanb. — M.: poda.

7. Aradonosa U. b., Cusornazos B. W. buosnorus. ba3oselii u yriay6nenssiit yposau. 11
KJjacc: yueOHuk. - M.: [Ipoda.

8. Aradonosa U. b., Cuornazos B. 1., Kotenesckas . B. buonorus. O6mas 6uonorus.

bazoselit ypoBens. 11 kiacc: pabouas Tetpas. - M.: [Ipoda.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



www.informika.ru - anekTpoHHbIN yuebHuK "Bronorus” (Bep. 2.0 - 2000) 13 umkna "ObyyatoLimne

HUMKNoneamn". - YuebHbln Kypc, KOHTPO/IbHbIE Bonpochl. (Kak nonb3oBatbes - cm. "Momolub".)

www.college.ru - pasgen "OTKkpbIToro Konneaxa" no buonorun. YuebHuk, mogenu, On-line Tectsl,
yumntento.

www.skeletos.zharko.ru - "OnopHo-gBuraTenbHas cuctema yenoseka'". ObpasoBaTesibHbIM CaMT MO

npegmety bruonorusa, kypc Yenosek. CTpoeHue ckeneta. MblweyHas cuctema. Kak ato paboraer.
MpUNoXKeHUsN: 2 CKeNETHbIX SHUMKNONEANN; ANA YUUTENS - YPOKU, NabopaTopHble, 6 TECTOB C OTBETaMU.

www.biodan.narod.ru - "BuolaH" - Buonorus ot [aHbl. HoBocTn 1 0630pbl N0 BUONOTUK, IKONOTUMN.

Mpobnaembl n Teopun. ECTb TemaTHUUecKme BbiNyCcKK, doToranepen, buorpadmm BeIMKUX yHEHbIX,
CneLcnoBapb.

www.bio.lseptember.ru - ans yuuteneit "A nay Ha ypok buonorun". Ctatbm no: otaHuke, 300n0ruu,

Buonorum - YHenosek, O6Wei 6uosornm, IKON0rmN.

www.bio.1september.ru - raseta "Buonorusa" (mesay BbIX040M oYepeaHOro HoMepa raseThbl 1

nosAB/IEHMEM NOJIHOTEKCTOBOM BEPCUN HOMEPA Ha cante YCTaHOBNEH I'OLI,OBOVI MHTepBa}'I)

www.kozlenkoa.narod.ru - 31oT cant KosneHko A.l. - npenogasaTtena u gnsa npenogasartenei, ana tex,

KTO YUYMTCA CaM U YUUT APYIUX; OYHO U AUCTAHUMOHHO, BMONOMUM, XUMUU, APYTMM NPeaMeTam - C
MOMOLLbIO KOMMblOTEPA U MHTEpHET.

WWW.Nsu.ru_brnosiorua B BONpocax n oTeeTax - y4eHble HOBOCM6VIpCI-(OFO AKagemropozika oTBeyatoT Ha
BOMNPOCHI CTapLweKkNaCCHNKOB.

www.websib.ru - pasgen "Brnonorua" Hosocnbupckoii obpasosatenbHol ceTu. MNoabopka maTepuanos
N CCbIIOK (MpOorpaMmbl, NPOEKTbI, MaTepuasbl y YPOKY, abUTYpUEHTY).

www.nrc.edu.ru - "Bruonornyeckas KaptuHa mupa" - pasaen sneKTPoHHoro yyebHuKa "KoHuenuum
COBPEMEHHOro ecTecTBo3HaHMA". KoHUEeNUMmM NponCXoXKAeHUs KU3HU U Teopuun asotoumun. (Mepexon,
no ccbinke BHM3Yy "Hanee...".)

www.floranimal.ru - "FLORANIMAL - pacteHua 1 xuBoTHble" Kak aHuuknonegmsa. (O6bem nHbopmaumm
BneyataseT.) BbibpaTb OyKBY, OTKPOETCA CTpaHuLa € ABYMA HO/bLUIMMM KOJIOHKaMUM Ha3BaHWU: PacTeHuns

n XKMBOTHbIe. Bb|6v1paeM MO Ha3BaHUIO - OTKPbIBAETCA ONNCaHne n d)OTO.

www. filin.vn.ua - "®unumH" - naNOCTPMpPOBaHHAA SHLMKAONEAMA HKUBOTHbIX. K coXKaneHuto He Bce
pasaenbl roTosbl. OnucaHua u potorpadum.

www.nasekomie.h10.ru "Hacekombie" O HaCEKOMbIX A5 LUKOJIbHUKOB - ONUCAHNE OCHOBHbIX BUAOB,

PUCYHKM.

www.invertebrates.geoman.ru Hacekomble. MonynapHan KHUra AKMMyLKnUHa N.U. ¢ MHOXKecTBOM



https://www.google.com/url?q=http://www.informika.ru/text/database/biology/&sa=D&ust=1482852150129000&usg=AFQjCNGyo3snVJKY-L6jT2nug-BQ-cuX8A
https://www.google.com/url?q=http://college.ru/biology/index.php&sa=D&ust=1482852150130000&usg=AFQjCNE3bbgI4dXa-rOTUaMEU7gjWcruTA
https://www.google.com/url?q=http://www.skeletos.zharko.ru/&sa=D&ust=1482852150131000&usg=AFQjCNGnRaeTJ0Geb9erBrNYjJdAWXa_cA
https://www.google.com/url?q=http://www.biodan.narod.ru/&sa=D&ust=1482852150132000&usg=AFQjCNGEy-9k2BF4eig5WaoKmYhBD93O1w
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1482852150133000&usg=AFQjCNHk0nddC3vt_SN1gGqsY27jXxcYlA
https://www.google.com/url?q=http://bio.1september.ru/index.php?year%3D2007%26num%3D02&sa=D&ust=1482852150134000&usg=AFQjCNEczc2vSdq_l0XiCGQ5ZXNTKJtuOw
https://www.google.com/url?q=http://www.kozlenkoa.narod.ru/&sa=D&ust=1482852150135000&usg=AFQjCNEQalJvXYRjzbexdiduMwSYARbZyw
https://www.google.com/url?q=http://www.nsu.ru/materials/ssl/distance/Biology/Archives/contents.html&sa=D&ust=1482852150136000&usg=AFQjCNGTFEvU4Q0Zrg05-cWHz6ebqXaeeg
https://www.google.com/url?q=http://www.websib.ru/noos/biologi/index.html&sa=D&ust=1482852150136000&usg=AFQjCNHbrD8mdayKblu6LkP1dHRs-oMfVQ
https://www.google.com/url?q=http://nrc.edu.ru/est/r4/&sa=D&ust=1482852150137000&usg=AFQjCNElw2bnl3JKF3OWDCgfUD6aPMGQsQ
https://www.google.com/url?q=http://www.floranimal.ru/&sa=D&ust=1482852150138000&usg=AFQjCNHETx-OjZUtLx5l0O5o0Un95qIFcQ
https://www.google.com/url?q=http://www.filin.vn.ua/index.html&sa=D&ust=1482852150139000&usg=AFQjCNHDgGGZ1y8t2LLpDXXog37nFENyFw
https://www.google.com/url?q=http://nasekomie.h10.ru/&sa=D&ust=1482852150140000&usg=AFQjCNH_evlWAoRn1UKmjEkquOxV3mbuww
https://www.google.com/url?q=http://invertebrates.geoman.ru/&sa=D&ust=1482852150141000&usg=AFQjCNEQb1Gmc4RHDeRs637tDWffEpfcMA

LBETHbIX PUCYHKOB U PpoTOorpadui. -

www.bird.geoman.ru Mruubl. MonynapHasa KHUra AKMMYLWKNHA U.W. ¢ MHOXKECTBOM LBETHbIX PUCYHKOB
n dotorpaduii.

www.animal.geoman.ru Mup Xu1BOTHbIX. MonyaapHaa KHMra AKMmyLwKMHa U.N. ¢ MHOXKeCcTBOM LiBETHbIX

pUCyHKoB 1 poTorpaduii.

fish.geoman.ru Pbi6bl. MnntoctprpoBaHHas sHUMKAONEAMA pblb.

www.plant.geoman.ru - }un3Hb paCTEHMVI. 3aHMMmaTenIbHO 0 6oTaHuKe. BaKTepMM. neKapCTBEHHbIe

pacTeHus.

www.livt.net - 31eKTpoHHasa NNNCTPUPOBaHHAA sHUMKAoNeaus "Musble cywecTtsa". Knaccudukauma u
doTorpadum 6e3 TeKkcra.

www.nature.ok.ru - Peakue n ncuesatowme xKumeoTHble Poccum. Onncanma v ronoca PeOAKNX KUBOTHbIX.

www.bril2002.narod.ru - Buonorus ana wkonbHMKoB. KpaTkas nHbopm. no pasgenam: O6uias

6uonorua, botaHuka, 3oon0rusa, Yenosex.

www.festival.1september.ru - dectmusanb negarornyeckmx naen "OTKpbITbIN ypok" 2006 - 2007.

Pasgen "MpenogaBaHue 6uonornm" - 86 ctaten.

www.charles-darwin.narod.ru - Yapsab3 JapsuH: 6uorpadpus n KHUru.



https://www.google.com/url?q=http://bird.geoman.ru/&sa=D&ust=1482852150142000&usg=AFQjCNGiLik4dEjk5LmCtlV8iVMzQy8AKA
https://www.google.com/url?q=http://animal.geoman.ru/&sa=D&ust=1482852150142000&usg=AFQjCNEh9BoVF24Aw1RlIqJMMDjFkl2zaQ
https://www.google.com/url?q=http://fish.geoman.ru/&sa=D&ust=1482852150143000&usg=AFQjCNG9gu4nJo-jqEj_rtz65Kw3ehTyVA
https://www.google.com/url?q=http://plant.geoman.ru/&sa=D&ust=1482852150144000&usg=AFQjCNFhcb3xzSN4KRMdXGLlBv_Bidw3FQ
https://www.google.com/url?q=http://www.livt.net/&sa=D&ust=1482852150145000&usg=AFQjCNH1vLys1UTWkwPv8YEd-NNY-RDRMw
https://www.google.com/url?q=http://www.nature.ok.ru/&sa=D&ust=1482852150146000&usg=AFQjCNG7ZNswCfpIqvZ4gx-Z3_VrmoM2Bg
https://www.google.com/url?q=http://www.bril2002.narod.ru/biology.html&sa=D&ust=1482852150147000&usg=AFQjCNGTV595xm_MvMnBsN7qVm--PtbMIg
https://www.google.com/url?q=http://festival.1september.ru/index.php?subject%3D5&sa=D&ust=1482852150148000&usg=AFQjCNHj-VIg-bC0dxjjqq35B3FMhwJR7Q
https://www.google.com/url?q=http://charles-darwin.narod.ru/&sa=D&ust=1482852150149000&usg=AFQjCNFIwkfxo5vUggYWuJWIR_PYkAfpkw
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