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MNOSCHUTEJIBHAS 3AIIMCKA

Tlporpamma mno yuebHomy npeamery "buonorus" (mamee - OWoNOrHs) Ha YpPOBHE cpeaHero obumiero obpa3oBaHHMs pa3paboTaHa Ha OCHOBE
OenepansHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit denepanun», ®I'OC COO, KoHuenuuu npenogaBaHus yueOHOTo
npeamera «buonorus» u OCHOBHBIX MOJNIOXKEHUH (enepaiabHOil paboyueii mporpaMMbl BOCIUTaHUSL.

VYueOusbiit npeamer «buonorus» yrayOnaéHHoro ypoBHs uzyudeHus (10—11 kiaccel) SBIsE€TCS OJHMM M3 KOMIIOHEHTOB INPEAMETHOH 00JIacTH
«EcrecTBenHo-Hay4Hble npeaMeTb». CormacHo nonoxeHusmM GI'OC COO mpoduibHble ydeOHBIE NMPEIMETHI, M3ydaeMble Ha YrIIyONEHHOM YypOBHE,
ABILIOTCA criocoboM nuddepeHnuanuy ooOydeHus Ha YpOBHE CPEIHEro oOmero 00pa3oBaHus U IPU3BAHbI 00ECIEUHTh IPEEMCTBEHHOCTD MEKILY OCHOBHBIM
00INM, CPeJHUM OOILIUM, CPEAHHM HMPO(ECCHOHANBHBIM U BBICIINM 00pa3oBaHHEM. B TO jke BpeMst KaXAblil M3 9THX y4eOHBIX MPEAMETOB AOKEH OBITH
OPHEHTHPOBAH Ha NPHOPUTETHOE PellieHne 00pa30BaTEIbHBIX, BOCIHTATEIBHBIX U Pa3BUBAONIMX 3a/]a4, CBSI3aHHBIX C MpodopueHTanueil o0yJarommxcs u
CTUMYJIMPOBAHMEM HMHTEpeca K KOHKPETHOI 00JacTH HAyYHOTO 3HAaHMs, CBA3aHHOTO C OMOJNOTHEH, MEINIMHOI, SKOIOrHeH, IICHXOIOTHEH, CIIO PTOM N
BOCHHBIM JIEJIOM.

I[Iporpamma no yueGHoMy npeamery "buonorus" naér mpejcTaBleHHME O IIeMM U 3ajayax H3ydeHHs yueOHoro mpeamera «buomorms» Ha
yriayOa€HHOM YpOBHE, OIpesenseT o00s3aTenbHOe (MHBAPUAHTHOE) MNPEAMETHOE COJCpXKaHHE, €ro CTPYKTYpHPOBaHME IO pasfeliaM M TeMawm,
pacrpesiesieHHe 1o KIaccaM, PeKOMEHIyeT MOCIeI0BaTeIbHOCTh H3YUEHNs yueOHOTO MaTepHana ¢ y4€TOM MEXIpPEJMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKH y4eOHOro mpolecca, BO3PaCTHBIX 0COOCHHOCTEH obyyatoluxcs. B mporpamme 1o 6nosoruy peaan3oBaH MPHHIKIT IPEEMCTBEHHOCTH C U 3yYEHUEM
OMOJIOTMM HAa YPOBHE OCHOBHOIO 0011ero odpa3oBaHus, O1aroaps 4eMy MpoCMaTpPUBAETCS HANPABICHHOCTh Ha MOCIEAYIOIIEE Pa3BUTHE OHMOIIOIMYECKUX
3HAHUI{, OPHCHTHPOBAHHBIX Ha ()OPMHPOBAHUE ECTECTBCHHO-HAYYHOI'O MHPOBO33PEHHUS, SKOJIOTUYECKOr0 MBIIUICHHUS, IIPEICTaBICHHIl 0 310pOBOM 00pase
JKM3HH, Ha BOCIIMTaHHE OEPEeKHOTrO OTHOIICHHS K OKpYXKarollel IpHpogHOi cpene. B mporpamMme 1mo 6HONIOIHHU TakXke MOKa3aHbl BO3MOXXHOCTH y4eOHOTO
npenmera «buonorus» B peammsanun Tpedosanuii ®I'OC COO k mIaHHpyeMbIM JTHYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM pe3yJIbTaTaM 00y4eH Usl U
B ()OPMUPOBAHHU OCHOBHBIX BHIOB y4eOHO-IIO3HABATCIBHOH NEATENPHOCTH OOYYAIOMUXCS II0 OCBOCHHUIO COZCPIKAHHS OHOIOTHYECKOro 0Opa3oBaHUS Ha
YPOBHE CPeJIHETO 00IIero 00pa3oBaHusL.

VYuebnslit npenMer «buonorus Ha ypoBHE CpefHEro o0Iero oopa3oBaHus 3aBeplIaeT OHOIOrHIecKoe 00pa3oBa HUE B IIKOJIE M OPHEHTUPOBAH Ha
pacIIMpeHne U yrIyOneHue 3HaHWMH OOydalomMXcs O JKHBOM HPHPOJE, OCHOBaX MOJCKYJSIPHOW M KICTOYHOH OMOJIOrUH, SMOPHOIOTHU U OHOIOTHH
Pa3BUTHSL, TCHETHKH, CEICKINH, ONOTEXHOJIOIHH, IBOIIONMOHHOTO YICHUS ¥ 9KOJIOTHH.

W3yuenue ydeOHOro mpenmera «buonorms» Ha yIiyOJICHHOM YpPOBHE OPHEHTHPOBAHO HAa IIOJTOTOBKY OOYYAIOIIMXCS K IOCIEIYIOLIEMY
MOJTYYCHUIO OHOJIOTHYECKOro 00pa3oBaHMs B By3aX M OPraHU3aLUSAX CPEIHEro NMpodeccHOoHANLHOro obpa3zoBaHus. OCHOBY €ro COJIEp)KaHUsI COCTABISAET
cucTeMa OMONOTMYECKUX 3HAHUH, MOMyYCHHBIX IPH U3YYEHUH OOYJYAIOIIMMUCS COOTBETCTBYIOMIMX CHCTEMAaTHYECKUX PA3eioB OHOJIOTMH Ha YpPOBHE
OCHOBHOTO 001ero obpa3zoBanus, B 10—11 kiiaccax 3TH 3HaHUS MOJIY4alOT pa3BUTHE. Tak, pacIIMPEHb U yriIyOJIeHbl OMOJOTHYECKHE 3HAHUS O PACTEHHSX,
JKHBOTHBIX, Ipu0aX, OaKkTepHsxX, OpraHH3Me 4YelOBeKa, OOMUX 3aKOHOMEPHOCTAX JKHM3HH, IOMONHHTEIBHO BKITIOUCHBI OHOJIOTHYECKHE CBEICHHS
IPHKIATHOTO U IIOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIIONB30BAaTh KAaK OPHEHTHPHI I MOCIEMYIONEro BbIOopa mpodeccun. BosmoxHa Taxoke
MHTErpanys OHOJIOTHYECKHX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSMH, IOTyYCHHBIMH OOyJalOIMMUCA HPH U3YYeHUH (H3MKH, XUMHH, Teorpadum U
MAaTeMaTHKH.

CrpykTypa IporpaMmsl 1o yaebHoMmy npeaMery "bronorus” oTpaxaeT CHCTEMHO-YPOBHEBBIH U HBOIIONHOHHBIA MOAXOIB! K H3YYSHHIO OHOIOTHH.
CormacHo UM, H3y4YaloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHBIE JUIS KHBBIX CUCTEM Pa3HOTO ypOBHs OPraHH3aIMH, SBONIONUH OPTraHHIECKOTO MHpa
Ha 3emule, COXpaHEHMs OMOJIOrMYecKOro paszHooOpasus IulaHersl. Tak, B 10 Kkiacce M3y4aroTCs OCHOBbI MOJIEKYJSIDHOW M KIETOUHOH Ouosoru,
SMOPHONOTHN ¥ OMOJIOTHH PA3BUTHUS, TCHETUKH M CEJICKIMH, OMOTEXHONOTHN M CHHTETHYECKOH OWOJIOrHMH, aKTyaan3UpYIOTCs 3HAHUS 00YydYalomuXcs Mo
GoTaHMKe, 300J10TUH, aHATOMHH, (u3noNoruy yenoseka. B 11 kimacce n3y4aroTcs 3BOJTIONMOHHOE YUeHHE, OCHOBBI 9KOJIOTMH H YueHHe 0 6noc pepe.

YyebHblii npeameT «buonorus» npu3BaH 00eCeYUTh OCBOCHHE 00yYarOIUMUC OMOIOTMYECKHX TEOPUH U 3aKOHOB, WEH, IPUHIIMIIOB ¥ NPaBHJI,
JIeXalMX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTMHBI MHpa, 3HAHMH O CTPOEHHM, MHOrooOpa3sHMu M OCOOEHHOCTSX KIJIETKH, OpraHu3Ma,
NOmynAlnH, 61/IOL[CHO3a, OKOCHUCTEMBI, O BBIJAIOLINXCA HAYYHBIX NOCTHIKCHUAX, COBPEMEHHBIX MCCICIOBAHUAX B 61’]0.]'[01"1/[1/[, NPUKIAAHBIX AaCIIEKTax
Ouonornueckux 3HaHMH. JIns pasBUTHS M MOANEp)KaHHs HMHTepeca OOydaroIMXCsl K OMONOrMH Hapsay CO 3HAYUTENbHBIM OO0BEMOM TEOPETHYECKOT O
MaTepuaia B COIEPKaHUU MPOrPaMMBbI 110 OMOJIOTUH MPELyCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBIECHUS M PA3BUTHUS TOH WM MHOM obsacTh Ouosoruy,
BKJIaJIOM OTE€UECTBEHHBIX U 3apy0ekKHBIX YUEHBIX B PEIICHUE BAXKHEHIIHX OMOTOTMYECKHX U SKOJOTHYECKHX MPoOIeM.

Ilens wn3yyeHnst yuyebHoro mnpeamera «buonorus» Ha yriayOnéHHOM YpOBHE — OBNAJCHHE OOYYaIOIIMMHCS 3HAHUSIMH O CTPYKTYpHO-
(YHKIOHAIBHOH OpraHM3aliH JKHBBIX CHCTEM pa3HOTO pPaHTra M IPHOOpeTeHHe yYMEHUH HCIIONb30BaTh ITH 3HAHUS B (JOPMUPOBAHHU HHTEpeca K
onpenenéHHON 00IacTH MPO(GECCHOHANBHON JEATEeNbHOCTH, CBS3aHHOH C OWoNoruei, WIM K BBIOOpY Y4eOHOrO 3aBeJEHHS IS IPOJOJDKCHUS
Ouooruueckoro ooOpa3oBaHusL.

JocTmkeHue 1eiu u3ydeHus yaeoHoro npeamera «bruonorus» Ha yriryOIéHHOM ypoBHE 00ecIIeUnBAeTCs PEIICHUEM CIICIYIOIIHX 3a/a:

OCBOCHHE OOYYalOIMMHCS CHCTEMBI OHOJIOIMYECKHX 3HAHHI: 00 OCHOBHBIX OMOJIOTMYCCKHX TCOPHSX, KOHIEIIUSAX, TMIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX ¥ IIPaBUJIAX, COCTaBISIOIIMX COBPEMCHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpPA; O CTPOCHHMH, MHOTrOOOpa3sHH U OCOOEHHOCTSX
OUOJIOrNYEeCKUX CHCTEeM (KJIETKa, OpraHU3M, IOMYJIINUs, BUJX, OHOreoneHo3, ouocdepa); 0 BBIIAIOMUXCS OTKPHITHIX M COBPEMEHHBIX HCCICIOBAaHUIX B
OGHOJIOTHH;

03HAKOMJICHHE 00YyYaIOIIXCsl ¢ METOJAMH [TO3HAHNS XKUBOW MPHPOJBI: HCCIENA0BATEILCKUMU METONAMH OHOJIOTHYECKHX HayK (MOJICKYJISIPHOU M
KJICTOYHON OHOIOrHM, SMOPHONOTHM M OHONOTHU Pa3BUTUS, TCHETUKH H CEIEKIHH, OHOTEXHONOTMH U CHHTETHYECKOH OHOIOTHHU, MaIeOHTOJOIHH,
9KOJIOTHH); METOAAMH CaMOCTOSTEIBFHOTO IPOBEACHUS OMOJIOTHYECKUX HCCICIOBaHMN B JabopaTopuu M B mpupone (HaOmopeHue, H3MEpeHHe,
SKCHEPUMEHT, MOJCTUPOBAHHE);

OBIaJicHHe OOYYalONMMHCS YMEHUSIMH: CAMOCTOATCNPHO HAXOAWTh, AHAIU3HPOBATh U HCIONH30BaTh OMOIOIMYECKYI0 HH(GOPMALUIO;
HOJIB30BAThCSl OMONIOIMYECKOH TEPMHHOJIOTHEH M CHMBOJIHKOW; yCTaHABIMBATh CBA3b MEXAY Pa3BHUTHEM OHOJIOTHU H COLHAIBHO-Y)KOHOMHYECKHMH H
HKOJIOTHYECKHMH MpOOIeMaMH YeJIOBEUEeCTBa; OLCHHBATh IIOCIEICTBHSA CBOEH [EATENBHOCTH IO OTHOIICHHIO K OKpYJKAlomeidl IpHpOTHOU cpexe,
COOCTBEHHOMY 3[I0POBBIO M 37I0POBBIO OKPY’KAIOIIMX JIOJEH; 00OCHOBBIBATE U COONIIONATH Mephl MPO(PHIAKTHKE MH(EKIHOHHBIX 3a00/IeBaHUI, IPaBHIa
HOBEACHUS. B IPHPOJE M obecredeHHs 0e30MacHOCTH COOCTBEHHOH >KH3HENEATENbHOCTH B UPE3BBIYAIHBIX CHTYaLUSX MPHPOJHOIO U TEXHOTEHHOIO
XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE HAyIHbIE OTKPBHITHS B 001aCTH OHOIOTHH;

pasBuTHEe y OOydYalomUXCs MHTEICKTYaldbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B MpOLECCEe 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSIMH H
COBPEMEHHBIMH  HICCIIEIOBAHMAMU B OHOJOTMM, peElIaeMbIMH €10 MpoOJeMaMH, METOJONOrHel OHOJOTHYECKOr0 HCCIIEJIOBAHMS, HPOBEICHUS
9KCIIEPHMMEHTAJIbHBIX UCCIIECI0BAHUMH, PEIICHHS OMOJIOrMYECKHX 3a/1a4, MOJICITUPOBAHUs OMONOTHYECKUX 00BEKTOB M IIPOLIE€CCOB;

BOCIIUTAHUEC y 06yqa}0umxc51 IIEHHOCTHOTI'O OTHOIICHUSA K SKHBOM IIpUpoac B LECJIOM U K OTACIbHBIM e€ o0beKTaM u SIBJICHUSIM, CI)OpMHpOBaHl/lC
9KOJIOTUYECKOH, TeHETHUECKON IPaMOTHOCTH, 00wLIell KyIbTYpBI TOBEJIEHUS B IPUPOJIE; HHTErPAIIMU €CTECTBEHHO -HAYUHBIX 3HAHUII;



pHOOpeTeHne 00yJaroIUMUC KOMIETEHTHOCTU B PAIIMOHATFHOM IPHUPOAONONB30BaHUH (COOMIOAEHNE MPABUI MOBEACHUS B IIPUPOJE, OXPAHBI
BHUJIOB, 9KOCHCTEM, OHOC(Ephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS M 3/I0POBbs OKPYIKAIOIIMX JIOfieH (coOmoaeHus Mep npoduiakTuku 3a00je BaHUH,
obecrieueHre 0E30MACHOCTH JKU3HEICATENBHOCTH B UPE3BBIYAMHBIX CHTYAlHAX HPHPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BAHU S
OMOJIOrMUECKHUX 3HAHUIT U YMEHUII B TOBCETHEBHOM KU3HMU;

CO3/IaHUE YCJIOBUI Ui OCO3HAHHOTO BbIOOpa OOydYarOUIMMKCS WHAMBUAYAJIBHOW 00pa30BaTENBHON TPAGKTOPHH, CIIOCOOCTBYIOLICH
HociemyoneMy mpoheccuoHaIbHOMY CaMOOIPEIeICHHIO, B COOTBETCTBHY C HHINBHAYAIBHBIMUA HHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO1ee yKcno YacoB, OTBEJICHHBIX HA M3YyUeHHE OMOJIOTHM Ha YIiTyOICHHOM ypoOBHE cpeqHero obiero odpaszoBaHusi, cocraBiser 204 vaca: B 10
kiacce — 102 gyaca (3 yaca B Henenmo), B 11 kinacce — 102 yaca (3 yaca B HeZelio).

Ot16op OpraHU3alMOHHBIX (OPM, METONOB M CPEIACTB OOy4YeHHs OHOJIOTMH OCYLICCTBISIETCS C y4YETOM CHEUH(HKH €ro COACpXKaHUs U
HAaIPaBJICHHOCTHU Ha IPOJIOJDKEHIE OHOIOTHYEeCKOro 00pa3oBaHus B OPraHU3aIMAX CPEHET0 MPO(heCCHOHATIEHOTO U BBICIIET0 00pa30BaHuUsL.

OO0s13aTeNbHBIM YCJIOBHEM HpH OOydeHHH OHMOJOIMH Ha yriyOJIEHHOM YpOBHE SIBISETCS NMPOBEJCHHE JIAOOPATOPHBIX M MPAKTHYECKUX padoT.
Taxke ydacTue oOydalOIIMXCsl B BHITOJHEHHH MPOEKTHBIX M y4eOHO-HCCIEeI0BAaTEIbCKUX paboT, TeMaTHKa KOTOPBIX ONPEAeNSIeTCS yIUTENeM Ha OCHOBE
HMCIOIIHU XCS MaTepHaJ’IbHO-TCXHH'—ICCKHX pCCprOB U MECTHBIX l'lpPlpO}lelX yCJ'lOBPlﬁ.



COJEPXAHHUE OBYUYEHUS
10 KJIACC

CozepxaHue IPOrpaMMEbL, BBIICICHHOE KypCUgoM, He BXOIUT B IIPOBEPKY rocydapCTBEeHHON uTorosoii artectanun (I'HA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OGHONOrHs — KOMIUIEKCHas Hayka. KpaTkas mMcTOpus pa3BUTHA Ouonoruu. buonormueckue HayKd U M3ydaeMble HMH IIPOOIEMEIL.
dynnaMeHTaNbHbIe, IPHKIAAHbIE H IOHCKOBbIE HAyYHBIE HCCIEA0BAHMS B OMOIOTHH.

3nauenne OHONOrHH B (QOPMHPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI Mupa. IIpodeccuu, cBs3anHble ¢ OHonorueil. 3HaueHue
OUOIIOTUH B MPAKTUUECKON JeATEIBHOCTH YeI0BeKa: MeIUIHHE, CETbCKOM X035 HCTBE, TPOMBIIIICHHOCTH, OXPaHe MPHPO JbL.

JleMOHCTpauH

Tloptpets: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, I'. Mennens, B. . Bepuanckwuii, W. I1. ITaBnos, U. .
Meunukos, H. U. Basuios, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBA3b OHOJIOTHHU C APYTHMHU HayKaMi», «CrucTemMa GHONOrHYECKUX HAYK».

Tema 2. )KuBble cHCTeMbI M HX H3y4YeHHE

JKuBble cucTeMbl Kak MmpeaMeT u3yueHus: Ouosoruu. CBoicTBa XUBBIX CUCTEM: €AMHCTBO XMMHYECKOIO COCTaBa, JMCKPETHOCTh U IEJIOCTHOCTD,
CIIO)KHOCTB U YTIOPSAZI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHH3allUsl, CAMOBOCIIPOU3BEICHUE, PA3APaKMMOCTh, H3MEHUYUBOCTb, POCT U Pa3BHTHE.

VYpoBHH OpraHu3aliy >KMBBIX CHUCTEM: MOJCKYJISPHbIH, KICTOUHBIH, TKaHEBbIM, OPraHM3MEHHBIH, MOMYJAIMOHHO-BUIOBOH, 3KOCHCTEMHBIN
(6uoreoneHoTHyecKuit), GuochepHsiid. IIporecchl, NpoucxoasIre B KUBbIX cucTeMax. OCHOBHbIE NPU3HAKK KUBOTrO. JKU3Hb Kak (opma CyIiecTBOBaHMS
Mmatepuu. Haykn, usyuaronye KuBble CUCTEMbI Ha Pa3HBIX yPOBHAX OpPraHU3alUH.

M3yuenue xuBbIX cucreM. Metozbl Ouonoruyeckoi Hayku. HalOmioneHue, u3mepenue, SKCIEepuMEHT, CUCTe MaTH3alus, MeTaaHaius. [lonsarue o
3aBHCHMOM M He3aBUCHMOHU nepeMeHHOH. IInmanuposanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas runoresa. Ilonstie BoIOOpKH H €
JocToBepHOCTh. Pa3bpoc B Gnonornueckux naHHbIX. OIEHKa JOCTOBEPHOCTH MONYYCHHBIX PE3yIbTaTOB. [IpHUMHBI HCKaXKEHHS pe3yIbTaTOB KCIIEPHMEHTA.
TlonsTHe cTaTUCTUYECKOrO TECTA.

JleMoHcTpanun

Tabmunps! u cxeMbl: «OCHOBHBIE NIPU3HAKH JKH3HN», «buonorndeckue cHCTeMbl», «CBOMCTBA JKHBOH MaTepHm», «YPOBHH OpPraHH3aI[HU >KHBOI
npuponsl», «CTpoeHHe >KMBOTHOH KieTkm», «TkaHH XHBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTro opraHmimay, «buoreomenosy», «buocdepar,
«MeTo/bl U3yUYeHUs! AKUBOH IPUPOIBI».

ObopynoBaHue: 1a00paTopHOE 000PYAOBAHKE JULS IPOBEACHUS HAOIIOJCHUI, H3MEPEHHUI, SKCIICPHMEHTOB.

IIpakTHyeckast padoTa «lcrnonb30BaHUE Pa3INYHBIX METONOB IIPH U3YUEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KJjaeTku

Knerka — cTpyKkTypHO-(YHKIMOHANIBHAS €MHHULA KHBOrO. McTopust oTKpbiTHs KieTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. IlneiineH, P. BupxoB). OCHOBHBIE MOJIIOXKEHHS COBPEMEHHON KJIETOYHON TEOPHH.

MeToasl MONEKYIAPHOH U KIETOUYHOH OHOJIOTHH: MHKPOCKOMIHMS, XpoMaTorpadus, 31ekTpodopes, MEeTOoI MEUCHBIX aTOMOB, AU (depeHnHaTbHOe
HEeHTPHGYTHPOBaHUE, KyIbTHBHPOBAHHE KIETOK. M3yuenue ¢hukcuposannvix Kiemok. DIEKTPOHHAs MHUKPOCKONHA. Kongoxanvhas MUKpockonus.
Bumanvnoe (npuoicusnennoe) usyyenue Kiemox.

JleMOHCTpauH

Tloptpersr: P. I'yk, A. Jleenryxk, T. llIBann, M. lneiinen, P. Bupxos, K. M. Boap.

Tabmump! u cxeMsl: «CBETOBOH MUKPOCKOID», « DIEKTPOHHBIH MHKPOCKOID», «}ICTOpHS pa3BUTUS METOAOB MHKPOCKOITHIY.

O0opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIpeNapaThl paCTUTENbHBIX, JKUBOTHBIX M OaKTepHANbHBIX KJIETOK.

IpakTHyeckast padora «/3ydeHne METONOB KIETOUHOH Ouomornu (xpomartorpadust, anekrpodopes, auddepeHIHATEHOE HEHTPHYTHPOBAHHUE,
[TLIP)».

Tema 4. Xumuyeckasi OpraHu3anms KJIeTKH

XUMHUYECKHH COCTaB KJIETKH. Makpo-, MHUKpPO- M YJIbTPaMHUKpOIEMEHTh. Boga m e€ pomb Kak pacTBOpUTENs, peareHra, ydacTHE B
CTPYKTYypPUPOBAHHHU KJIETKH, TEIUIOPETyIanuH. MUHepaabHbIe BEIIECTBA KIETKH, UX Ononornueckas pojb. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKW. buonornyeckue mnonuMepsl. benku. AMHHOKHMCIOTHBIN cocTaB OenakoB. CTpyKTypbl OEIKOBOW MOJEKYJIBI.
IlepBuynas cTpykTypa Oenka, MenTHAHAs CBsA3b. BropuuHas, TpeTuuHas, yeTBepTHYHAas CTPYKTyphl. JleHaTypauus. CsoiicTBa GenkoB. Knaccudukanus
6eskoB. buonornueckue GpyHkuuu 6€nKoB. [Ipuonsl.

VYrneBonpl. MoHocaxapuabl, AUCAXapuabl, ONUrocaxapuabl M mHomucaxapuipl. OOmMH TIaH CTpoeHHA U (QU3MKO-XMMHYECKHE CBOMCTBA
yriIeBonoB. bronornyeckue QyHKINH yIIIEBOIOB.

JInmupst. T'unpodunsHo-ruapodobHble cBoiicTBa. Kiaccupukanus numunos. Tpurannepuns, Gochoaunuasl, BOCKH, cTeporbl. buonornueckue
¢yHxun munuaoB. OOmye cBoiicTBa OHOIOTHYECKHX MEMOPaH — TeKy4ecTb, CIIOCOOHOCTH K CaMO3aMbBIKaHUIO, IOJIYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. Ctpoenue HykienHoBbIX kucioT. Hykmeorwmasl. Ilpuaumn komiemenrapHoctu. IlpaBuno Yapradda.
Crpykrypa JJTHK — nBoitHas crimpains. Mecronaxoxaenue u ouonorundeckue pynkuun JJHK. Buast PHK. ®ynkiun PHK B kierke.

Crpoenne monexynsl AT®. Makposprudeckue cBsisu B Mosiekyine AT®. buonornyeckue gpynkunn AT®. BoccTaHOBIECHHBIC EPEHOCUHUKH, UX
(dyHKIMHK B KIeTKe. [pyeue Hyrkreosuompugochamor (HT®). CexkenupoBanue JHK. Memoowv cenomuru, mpanckpunmomuku, npomeomuxu.

CrpykTypHast Ouonorus: OuoxuMmuueckue M OHO(H3MYECKHE HCCIICNOBAaHUSI COCTaBa W IPOCTPAHCTBCHHOH CTPYKTYphl OHOMOIEKYIL.
Mooenuposanue cmpykmypoi u yHKYUtl GUOMONEKYN U UX KOMAAEKCO8. KomnbiomepHbill Ou3ain 1 OpeaHuyecKull cunmes OUOMONEKYN U UX HenpupOOHbIX
ananozos.

JleMOHCTpauH

Toptpertst: JI. Tloaunr, k. Yorcon, ®@. Kpuk, M. Yunkusc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Junarpammsl: «PacmpeeneHre XMMIYECKUX IEMEHTOB B HEXKUBOU Mpupoe», «Pacnpenenenne XUMHIECKHX YIEMEHTOB B JKHBOI IPHPOIE».

Tabmumsr u cxemsl: «lleproxmdeckas TabmHIa XMMHYECKHX dIEMEHTOBY», «CTpoeHHe MOIEKyIbl BOAbI», «BemecTBa B cOCTaBe OPTaHU3MOBY,
«Ctpoenne Monexyns! Oenka», «CTPYKTYpbl OeIKOBOH MoOIeKyms», «CTpoeHHe MOIEKyD yIiIeBoAoBy, «CTpoeHHe MONEKyN JIUIuaoB», «HykienHoBbie
KHCIOTB», «CTpoeHne MoneKkynsl ATD».

ObopyznoBaHne: XUMHYECKast IOCYa U 000pyHOBaHHE.



JlabopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOILBIO KAY€CTBEHHBIX PEAKLIMN».

JlaGopaTopHas padoTa «lccnenoBaHue HyKICHHOBBIX KHCIIOT, BEIICICHHBIX H3 KIETOK PA3IHIHBIX OPTaHH3MOBY.

Tema 5. CTpoenue U GYHKIUUHU KIETKH

THIBI KIETOK: dyKapHoTHYeCKas U IpoKapuoTudeckas. CTpyKTypHO-(yHKIMOHATbHbIE 00pa30BaHMs KICTKHL

CrpoeHue mnpokapuoTHuecKkoil kieTku. KietouHas creHka Oaktepuil m apxeil. OcoOeHHOCTH cTpoeHHs TeTepoTpodHOil u aBTOTpOdHOM
HIPOKapHOTHYECKHX KJIETOK. MeCcTO H poiib IPOKAPHOT B OHOLIEHO3aX.

Crpoerne u (GYHKIIHOHHPOBAaHHE DJyKapHOTHUecKod xKieTkd. IDmasmatmdeckas MeMOpana (mmasmanemma). CTpykTypa IIa3MaTH4eCKOH
MeMOpaHbl. TpaHCHOPT BelECTB dYepe3 IUIA3MATHYECKyl0 MeMOpaHy: HaccHBHBIN (muddysus, obnerdéHuas auddysus), aKTUBHBIN (MEPBUYHBIA U
BTOPHMYHBIH aKTHBHEIN TpaHcnopt). [lonynponunnaemocts MeMOpaHbl. PaboTa HaTpuii-kanueBoro Hacoca. DHAOLMTO3: IMHOLUTO3, (ParonnuTo3. JK301UHUTO3.
Knerounas crenka. CTpykTypa U GyHKIUH KJIETOYHOH CTEHKH PacTeHUi, IpHOOB.

Iutomnasma. Ilutosoms. Llutockenmer. JIBmkenne muromasmel. OpraHowasl  kieTkd. OJHOMEMOpaHHBIE — OpPraHOMIbI  KICTKHU:
snjonnasmaruueckas cets (OIIC), ammapat I'onmbpkn, TM30COMBI, HX CTpoeHHe M (QyHKIMH. B3aumMocBsA3b 0JHOMEMOpPAHHBIX OPraHOMIOB KJIETKH.
CrpoeHye rpaHyIIpHOTO peTuKyinyma. Mexanusm nanpaenenus 6enxoeé ¢ IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['naakuii
(arpaHynsIpHBI) SHAOMIa3MaTH4eckuil peTukynyM. CekperopHas ¢yHkums anmapata lombmxu. Moouguxayus 6enkos 6 annapame 1 onvoocu.
Copmupoexka 6enkoe 6 annapame I'onb0xcu. TpaHCIIOPT BEIIECTB B KileTKe. Bakyonu pactutenbHbix kietok. Kierounstit cok. Typrop.

[TonyaBTOHOMHbBIE OPraHOW/ABl KJIETKH: MUTOXOHJPHUM, IUIACTUABL. [Ipoucxoocoenue mumoxonopuii u naacmud. Cumbuozenes (K.C.
Mepeackosckuii, JI. Mapeynuc). CtpoeHne U (GpyHKINH MHTOXOHAPUH M IacTui. [lepBH4HBIe, BTOPUYHBIC U CIIOXKHBIE IUIACTHABI (JOTOCHHTE3UPYIOIIHX
9yKaproT. XJIOPOILIACTHI, XPOMOILIACTSL, JICHKOILIACTHI BBICIIUX PACTEHHUIL.

HememOpanusle opranounsl kieTkn CTpoeHre W (QYHKIUH HeMeMOpaHHBIX OPTaHOUMIOB KJIETKH. PHOOCcOMBL. [Ipomesicymounvie gunamenmol.
MuxkpodunaMeHnTsl. Akmunosvie Mukpogunamenmol. MblIedHble KICTKH. AKMUHOGble KOMNOHEHMbl HeMbleYHbIX Kienmok. MuKkpoTpy6oukn. KieTounsrit
nenTp. CTpoeHne M JBIDKEHHE XT'YTHKOB M PeCHHYEK. MHKpoTpyOouky muroruiasMsl. LleHtpuons. Beaxu, accoyuupogannvle ¢ Mukpoguiamenmamu u
Mmukpompybouxamu. MomopHvie benxu.

Snpo. OGomouka sipa, XPOMAaTHH, KAapUOILIa3Ma, SIPBINIKK, UX CTpoeHHe W (yHkunuH. SnepHsrd Genkosblii Marpukce. IIpocTpaHcrBeHHOE
PACIIOIOKEHHE XPOMOCOM B HHTEp(ha3HOM sipe. Jyxpomamun u cemepoxpomamun. belku XpoMaTHHa — TUCTOHBL Junamuxa s0epHoil 060104Ku 8 Mumose.
Hoepnviii mpancnopm.

Knerounsie BxmoueHns. CpaBHUTENbHAS XapAaKTEPHCTHKA KIETOK SYKapUOT (PACTUTENIBHOM, )KUBOTHOM, TpU OHOIT).

JleMoHCTpaUUH

Toptpetsr: K.C. Mepesxkosckuid, JI. Maprysuc.

Tabmunsl u cxemsl: «CTpoeHHE 3yKapHOTHYECKOH KIeTKm», «CTpoeHHe XMBOTHOH KieTknm», «CTpOeHHE PAaCTHTENBHOH KiIeTku», «CTpoeHue
MHTOXOHAPUM», «SIapoy, «CTpoeHne NPOKapHOTHIECKOH KICTKI».

ObopynoBaHue: CBETOBOH MUKPOCKOII, MEKPOIIPENIapaThl PACTUTEIBHBIX, XKUBOTHBIX KJIETOK, MUKPOIPEIIapaThl OaKTepPHATbHbIX KICTOK.

JlaGopaTopHas padoTa «l3ydeHne CTpOCHHS KICTOK PAa3IHIHBIX OPTAHU3MOBY.

TpakTuyeckas pabora «/3yyeHue CBOICTB KIIETOUHOH MEMOPaHBD).

JlaGopaTopHas padoTa «lccnenoBaHne m1a3MoIn3a 1 JeIUIa3MOJIH3a B PACTHTEIBHBIX KIETKAX».

IIpakTHYeckas padoTa «/3yueHne ABHIKCHHS LUTOMIA3MBI B PACTHUTEIBHBIX KICTKAX).

Tema 6. O0MeH BelleCTB M NPeBPalllcHHe IJHEPTHHU B KJIeTKe

ACCUMMIALMS U JUCCUMIILMS — JIBE CTOPOHBI MeTaboau3ma. TUIEl oOMeHa BEIeCTB: aBTOTPO(HBIH U reTepoTpodHbIi. YdacTHe KHCIOposa B
0oOMEHHBIX Ipolleccax. DHepreTuyeckoe obecreuenue kiueTku: npeppanieHne AT® B oOMeHHBIX mporeccax. DepMEeHTAaTHBHBIH XapakTep peakiuit
KJIETOUHOro Mertaboim3ma. DepMEHTHI, MX CTPOCHHE, CBOWCTBA M MeXaHu3M JeiicTBusa. KodepmenTsl. Oranums (HEpMEHTOB OT HEOPraHHMYECKHX
KaTaJ3aTopoB. benaknu-akTHBATOPh! U OEIKM-UHTHMOUTOPBL. 3aBHCUMOCThL CKOPOCTH (pepMEHTaTHBHBIX PEaKIMil OT pa3IMYHBIX (JAKTOPOB.

[lepBUYHBINA CHHTE3 OPraHUYECKHUX BEIIECTB B kieTke. DoTocunres. Anokcucennvlii u okcueennwviii pomocunmes y bakmepuii. Ceemocodbuparowjue
nueMeHmbl U NUSMeHmbl peakyuonnozo yenmpa. Poib XJI0poruiacToB B npouecce GorocunTesa. CeToBas U TeMHoBas (asbl. Pomoowixanue, Cs., Cs u
CAM-munwt pomocunmesa. IlpoaykTuBHOCTH (hoTOCHHTE3a. BinsHne pa3nuubix GpakTopoB Ha CKOPOCTh HOTOCHHTE3a. 3HaUeHHE POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTpU(HUUUpYOIME OaKTepHH, XKene300aKTepur, CepodaKTEepHu, BOAOPOIHbBIE
OakTepun. 3HauCHHE XEMOCHHTE3a.

AmnaspoOHble opraHu3Msl. Bunsl 6poxxenus. IIpoxykTsl OpOXKCHUS U X HCHONIb30BaHUE YeNIOBEKOM. AHAdPOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTEI
OMOTEXHOJIOTUH U BO30YIUTEIN OOJNE3HEH.

AdpoGHBIe OpraHU3MbL. DTallbl SHEpreTHIeckoro ooMeHa. IloaroroBuTenbHEIH dTan. I'MHKoIN3 — OECKUCIOPOIHOE PACIICIICHUE TIIIOKO3EL.

Buonornueckoe OKHCIEHHE, MU KIETOYHOE JbIXaHHE. Polb MUTOXOHApHH B IpoleccaX OHOJIIOrMYECKOro OKHUCIeHWs. Llpkindeckue peakiuu.
OxucnurensHoe GpochopunupoBanue. IHepeus memopanno2o epaduenma npomonos. Cunmes AT®: paboma npomonnot AT®-cunmaszwl. TpeumymiecTsa
a3poOHOTO ITyTH OOMEHA BELIECTB Iepe]] aHadpOOHBIM. DP(HEeKTHBHOCT SHEPrEeTUIECKOro OOMeHa.

JleMoHcTpanun

Tloprpersr: [x. Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I[1. Muruem, I'. A. 3aBap3us.

Tabnuup! 1 cxembl: «POTOCHHTE3Y», «DHEPreTUUECKH 00Men», «brocunTe3 Oenkay, «CTpoeHue pepMeHTay, « XeMOCHHTESY.

ObopynoBaHue: CBETOBOI MHUKPOCKOII, 000pyJOBaHUE I IIPUTOTOBICHHS IIOCTOSHHBIX X BPEMEHHBIX MHKPOIIPEIaPaTOB.

JlabopaTopHas padora «/3ydeHne KaTaIuTHUECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpHUMEpe aMUIIa3bl UM KaTaliasbl)».

JlaGopaTopHas padoTa «l3ydeHne pepMEHTaTHBHOTO PACIICIUICHHS IEPOKCUIA BOAOPOA B PACTUTENIBHBIX U JKHBOTHBIX KJICTKAX).

JlabopaTopHas padora «CpaBHEHHE POLIECCOB (POTOCHHTE3a U XEMOCHHTE3).

JlabopaTopHas padora «CpaBHEHHE ITPOLIECCOB OPOIKEHUS U JABIXaHUS.

Tema 7. HacneactBenHasi ungopmManus 1 peajusanus eé B KJeTke

Peakiuu MaTpHYHOTO CcHHTe3a. [IpHHINI KOMIUIEMEHTApHOCTH B PEaKIMAX MATPHYHOTO CHHTe3a. Peammsaius HacleICTBEHHON HH(pOpPMaIUH.
I'enetndeckuii xox, ero cpoiictBa. TpaHckpumuus — MaTpuuHblid cuHTe3 PHK. IlpHHINIEI TPaHCKPHUNIMU: KOMILIEMEHTApHOCTh, aHTHUIAPAIIeIbHOCTD,
acummeTpuuHocTb. Cospeganue mampuunvix PHK ¢ sykapuomuueckoii kniemke. Hexooupyiowue PHK.

Tpancmsinus u e€ sransl. Yuactue TpancnoptHbix PHK B GnocuHTese Genka. YcnoBus OGuocunresa Genka. KomupoBaHue amMHHOKHCIOT. Poib
pubocom B GrocuHTE3e Oenka.



Cospemennvie npedcmasnenus o cmpoenuu 2erog. OpraHu3alis TeHoMa y IPOKapHOT U dyKapHOT. Peryisius akTHBHOCTH T€HOB y IPOKAPHOT.
T'unoresa onepona (®. Xako6, XK. Mauno). MonekynapHvie mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomer 2enos.
Perynsiuust oOMEHHBIX IpoLeccoB B KieTke. Kierounslii romeocTas.

Bupycsl — HekieTo4yHble (GOPMBI KU3HH U OONUraTHBIC mapasutbl. CTPOGHHE MPOCTBHIX M CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.
Kuznennwiii yuxn JJHK-codepoicawux eupycos, PHK-codepacawjux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

BupycHsie 3a0oneBaHus 4enoBeKa, )KUBOTHBIX, pactenuil. CITN/], COVID-19, counanbHbie 1 MEIUIUHCKUE TIPOOIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuiux maccusos («bigdatar) cmpyxmypuoix 6uonozuueckux dannvix. Hanomexnonozuu 6 buonozuu u
meduyune. IIpoepammupyemvie ynryuu benxos. Cnocodbl 00CcmagKu 1eKapcms.

JleMoHcTpanuu

Tloptpersr: H. K. Konbuos, 1. V. ViBanoBckwHid.

Tabmump! u cxemsl: «brocunres Oenkay, «I'eHetnyeckuil koa», «Bupycen», «bakrepuodarny.

IpakTnyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’Ku3HeHHbIH LMK KJIETKH

KrnetouHblii 1K, ero nepuoasl u peryisius. Vurepdasa u Muro3. OcoOEHHOCTH MPOLIECCOB, MPOTeKaMuX B nHTepdase. [IoaroToBka KIeTKH K
neneHuio. IlpecunTeTHyeckuit (MOCTMUTOTHYECKHH ), CHHTETHUECKUH U IIOCTCHHT €THYECKHH (IPEMUTOTHYECKHH) MepHobl HHTEephaskl.

Marpuunsiii  cunres JHK -  permuxanus. Ilpunnunel  perumkanuu  JJHK:  KOMIUIEMEHTapHOCTB, MOJNYKOHCEPBATHBHBINM — CHHTES,
aHTHIapamIensHocTs. MexanusM pemmkanuu JTHK. Xpomocomer. Crpoenue xpomocoM. Termomeps! U TenoMepas3a. XpOMOCOMHBIH HaOOp KJIETKH —
KapHOTUIL. J{UIIONAHBINA U raruion el Habopsl XxpoMocoM. ["'oMonorudHbIe XpoMOCOMBL. T1o/I0BEIe XPOMOCOMEL.

Henenne xinerkun — muro3. CTaguM MUTO3a M IPOMCXOIIIME B HHX Iporecchl. Tumbl Murosa. Kapuokune3s u nurokunes. buomormueckoe
3HAUCHUE MUTO3a.

Perynsnus MUTOTHYECKOTO UK KIeTKU. [IporpaMMupyemas KiieTo49Hast THOEIb — alloITo3.

Krnerounoe sipo, XpoMOCOMSBI, (yHKIMOHANbHAS TeHOMHKA. Mexanusmul nponugpepayuu, ouggepenyuposku, cmapenus u eubeiu Kiemox.
«ughposas knemka» — buoungopmamuyeckue Mooeau PYHKYUOHUPOEAHUS KIEMKU.

JleMoHcTpanun

Tabnuupl 1 cxeMbl: «KHU3HEHHBIH UMK KIETKI», «MuT03», « CTpoeHne XpomMocom», «Perumnkanus JTHK».

ObopynoBaHue: CBETOBOH MHKPOCKOII, MHKPOIIpenapatsl: « MHTO3 B KJIETKaX KOPEIIKa IyKay.

JlaGopaTopHas padoTa «J3ydeHne XpoMOCOM Ha TOTOBBIX MHKPOIIPEIapaTaxy».

JlabopaTopHas padora «HabmoaeHne MUTO32a B KJIETKaX KOHYMKA KOPELIKA JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 9. CTpoenue U GyHKIHU OPraHU3MOB

Buonoruueckoe pasnoodpasue opranu3MoB. OTHOKIECTOUHEIE, KOJTOHHAIbHBIC, MHOTOKJICTOYHBIC OPIaHU3MBL

OCOOCHHOCTH CTPOCHHUS M JKU3HEACATEIBHOCTH OJHOKIETOYHBIX OPraHH3MOB. bakTepuu, apxen, OJHOKIECTOYHBIC TI'PHOBI, OAHOKICTOYHBIC
BOZIOPOCIIH, APyTUe IPOTHCTHL. KoTOHMANbHbEIE OPTaHU3MBIL.

BzanmocBs3b yacTel MHOTOKIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTeMBI opraHoB. OpranmsM Kak e uHoe nenoe. I'omeocTas.

Tkanu pactenuil. THITB pacTHTEIBHBIX TKaHEH: 0Opa3oBaTeIbHAs, IOKPOBHAS, IIPOBOAIIAS, OCHOBHAS, MeXaHHYecKast. OCOOEHHOCTH CTPOCHU 4,
(YHKLUH ¥ pacloIOKeHNs TKaHEeH B OpraHax pacTeHHIL.

TkaHM >KMBOTHBIX U yesoBeka. THIBI )KMBOTHBIX TKAaHEH: SMUTeNMallbHAs, COCIUHUTENbHAs, MblIIeUHas, HepBHas. OCOOEHHOCTH CTpPOEHHS,
(yHKIUH ¥ pacroNoKeHUs TKaHeil B OpraHax KMBOTHBIX U YEJIOBEKa.

Opl"aHbIA BereraruBHbie u T€HEPAaTUBHBIC OpraHbl paCTCHHﬁ. OpFaHbI U CHUCTEMBI OPraHOB XXUBOTHBIX U YE€JIOBEKA. (DyHKLll/ll/l OpraHoB U CHCTEM
OpraHoB.

Omnopa Tena opranusmoB. Kapkac pactenuii. CkeneTbl OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbBIH M BHYTpPEeHHHH CKeneT.
CTpoeHne ¥ TUIIbI COeIMHEHNs] KOCTEH.

ﬂBH)KCHl/le OpraHu3MoB. llBl/l)KeHl/le OTHOKJIETOYHBIX OPTaHU3MOB: améﬁoum—xoe, KT'YyTHUKOBOC, PECHUYIHOE. llBl/l)KeHl/le MHOT'OKJICTOYHBIX paCTCHHﬁ:
TPONU3MBI U HACTHUH. ZLB]/I)KCHI/IC MHOTI'OKJICTOYHBIX )KUBOTHBIX X YCJIOBEKA: MbIIIICYHAsI CUCTEMA. Pe(bnelcc. CkeneTHble MBIHIIBI U UX paﬁOTa.

INutanue opranusmos. IlornomeHne BOABI, YITIEKHCIOr0 ra3a ¥ MUHEPAIbHBIX BEIIECTB pacTeHUsAMH. [InTaHne sKMBOTHBIX. BHyTpHnonocTHOEe U
BHYTPUKIICTOYHOE IHIIeBapeHue. [IuTaHMe MO3BOHOYHBIX OJKUBOTHBIX. OTHENBl IHUIIEBAPUTENBHOIO Tpakra. IIMINeBapUTENbHBIC JKENEe3BL
IInmeBapuTenbHas CHCTEMa YeIOBEKa.

Jlpixanue opraHu3MoB. JlpIxaHue pacTeHui. JIpIxaHue kHBOTHBIX. nddy3us ra3oB depe3 MoBepxXHOCTh KiIeTKH. KoxHoe ppixaHue. JIpIxaTenpHas
noBepxHocTh. JKabGepHoe U 5érouHoe jbIxaHue. JIpIXaHHE IIO3BOHOYHBIX JKHBOTHBIX M YEIOBEKa. ODBONIOIHOHHOE YCIOXKHEHHE CTPOCHHUS IETKHX
MIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHass cuUCTeMa ueloBeKa. MeXaHu3M BEHTHJSALUM JErKMX y NTUL M MIEKONMTAMOWMX. Perynsaums aplXaHus.
JlbIxaTelIbHbIe 0OBEMEL.

TpaHcnopt BemwecTs y opraHu3MoB. TpaHcHOpTHbIE cucTeMbl pacTeHui. TpaHCcHOpT BELIECTB y XKUBOTHBIX. KpoBeHOCHast cucTteMa U €€ OpraHsl.
KpoBeHocHast cucTeMa II03BOHOYHBEIX JKMBOTHBIX M desioBeka. Cepiue, KPOBEHOCHBIE COCYABI M KpoBb. Kpyrum KpoBooOpamieHHs. DBOIIOLHOHHEIS
YCIIOXKHEHHS CTPOCHHUSI KPOBEHOCHOW CHCTEMBI II03BOHOYHBIX )KHBOTHBIX. PaboTa cepana u eé perysnus.

Brinenenue y opraHusMoB. BeineneHue y pactenuil. Beigenenune y skuBoTHbBIX. CokpaTuTenbHble BaKyond. OpraHsl BeieneHus. PuibTpamms,
ceKpelus U 00paTHOe BCACHIBAHHME KaK MEXaHH3MBI PaOOTHI OpraHOB BblAeNeHHA. CBS3b IOJOCTH Tellda ¢ KPOBCHOCHOH U BBIACTHTEIBHOH CHCTEMaMH.
Beigenenne y mo3BOHOYHBIX )KMBOTHBIX M yesoBeka. [louku. CtpoeHue u GpyHKunOHMpoBaHue HepoHa. OOpa3oBaHHE MOUH y YEIIOBEKA.

3ammura y opraHu3MoB. 3aIlUTa y OJHOKICTOYHBIX OpraHu3MoB. CIOpBI OaKTepHil M MUCTHI IPOCTEHIINX. 3alUTa y MHOTOKJICTOYHBIX PACTCHHN.
Kytukyna. CpeacTBa IacCUBHOM U XUMHYECKOW 3aIUThl. OUTOHIUABI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBEI M HX IpPOM3BOJHBIC. 3allUTa OpPraHM3Ma OT Ooie3Heil. MIMMyHHas cucTeMa delIOBeKa.
KieTo4yHBIN M TyMOpaJbHBIH UMMYHUTET. BpoxXIEHHBII U nproOpeTEHHbIN crienuduueckuii uMMyHUTET. Teopus KIIOHAIBHO -CEJICEKTUBHOTO UMMYHHUTETA
(I1. Dpnux, @. M. Beprert, C. Tonerasa). BocranutensHble OTBETH OPraHU3MOB. PoJib BpOKIEHHOTO MMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHHH.

Pa3mpaxuMoCTh U PETYISIIHUA y OPraHH3MOB. Pa3gpakMMOCTh y OIHOKJIETOYHBIX OPraHH3MOB. TakcHCHI. Pa3mpaxmMocTs M peryisnus y
pacTeHuii. PocToBble BelecTBa U UX 3HAYCHUE.

HepBHast cuctema u pedreKkTopHasi perysius y KUBOTHBIX. HepBHas cucteMa U e OTIeNbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOU
CHCTEMBI y )KUBOTHBIX. OT/IEJIbI TOJIOBHOTO MO3Ta IT03BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekTopHas ayra. besycioBHbIe U yCIOBHBIC pedIeKChI.

FyMOpaanaﬂ peryndanys 1 SOHAOKPUHHAA CUCTEMA JKUBOTHBIX U YEJIOBCKA. Kenesnr 3H}10Kpl/lHH0171 CUCTEMBI U UX TOPMOHBI. HeﬁCTBHC TOPMOHOB.
B3anMocBs3b HEpBHOIT 1 SHIOKPUHHOMN cucTeM. ['unoTanamMo-runodu3apHas cucTema.



JleMoHCTpa KU

Iloptper: W. I1. IlaBnos.

Tabmunsl u cxeMbl: «ORHOKIETOYHBIE BOAOpOCIN», «MHOrokieTouHsle Bojopociam», «baxrepum», «llpocteiimme», «OpraHbl IBETKOBBIX
pacTeHuit», «CHCTEMBI OPraHOB IT03BOHOYHBIX )KHBOTHBIX», « BHyTpeHHee cTpoeHHe HaceKOMBbIX», « TkaHH pacTenuit», «KopHeBble cucteMbl», «CTpoeHne
cTebm», «CTpoeHHe IHCTOBOH INMACTHHKHY», «TkaHum >KHBOTHBIX», «Ckener denoBekay, «[ImmeBaputensHas cucteMa», «KpoBeHOCHas cHCTEMay,
«[lpixaTenbHas cucreMa», «HepBHas cuctemay, «Koxkay», «Mblmednas cucteMay, «BbigenutensHas cucTteMa», «OHIOKpHHHas cucrteMa», «CTpoeHHe
MBIIIE, «IMMyHHTETY, «KHmednononocTHsIe», «CxeMa MUTaHUS pacTeHuil», «KpoBEeHOCHBIE CUCTEMBI HO3BOHOUYHBIX JKHBOTHBIXY, «CTpOCHHE THAPBD,
«Crtpoenue miaaHapuu», «BHyTpeHHee cTpoeHue noxiaeBoro depss», «HepBHas cuctema pwiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMblKkatomuxcs», « HepsHas cucrtema ntumy, « HepBHas crctema MiekonuTalonmx», « HepBHas cucrema yenosekay, «Peduexcy.

OO0opynoBaHHe: CBETOBOI MHKPOCKOI, MHKpOIpEeNnapaTsl OJHOKIECTOYHBIX OPraHM3MOB, MHKpOIpenapathl TKaHEH, PaKOBHHBI MOJUIIOCKOB,
KOJUICKI[UM HACEKOMBIX, UTTIOKOXKUX, JKMBbIE K3EMIUIPbl KOMHATHBIX PACTEHUIl, repOdapuy pacTeHUH pa3HbIX OTAENIOB, BIAXHBIE MpENnapaThl XKUBOTHBIX,
CKCJICTBI IO3BOHOYHBIX, KOJUICKIIUU 0eCI03BOHOYHBIX JKUBOTHBIX, CKECJICT 4YC€JIOBCKA, 060py1103a1—me JJI1 AEMOHCTPAlMK IMOYBEHHOI'O M BO3AYIIHOT O
NUTaHUs PACTEHMH, paclleNIeHus Kpaxmana 1 OeKoB IoJ JeicTBieM (epMeHTOB, 060pyI0BaHKE ISl IEMOHCTPALMK OBITOB MO U3MEPEHMIO JKM3HEHHOH
EMKOCTH J'lél"Kl/lX, MEXaHH3Ma AbIXaTCJIbHBIX ﬂBHM(CHHﬁ, MOJEJIU T'OJIOBHOI'O MO3Ta Pa3JIMIHbIX JKUBOTHBIX.

JlabopaTopHas pabora «/3ydyeHue TKaHEeH pacTeHUII.

JlabopaTopHas padoTa «l3ydyeHue TKaHelH KUBOTHBIX).

JlabopaTopHas paboTa «/3ydeHre OpraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PaszMHOKeHHEe U Pa3BUTHE OPTAHH3MOB

DopMBI pa3MHOXKEHHS OPraHU3MOB: Oecrosioe (BKIIOYas BEreTaTHBHOE) U MOJNOBOE. Buibl 6ecronoro pa3MHOMKEHHS: HOYKOBAHHE, CIIOPYIIINS,
(parMeHTanys1, KIIOHHPOBaHUE.

Tlonosoe pasmHoxenue. IlonoBble kieTku, unm ramerel. Meifos. Cragum Meiio3a. IloBenenue xpomocoM B Meiose. Kpoccunrosep.
Buonornueckuii cMbICI Meiio3a U IOJIOBOTO mporecca. Me#o3 U ero MecTo B JKH3HEHHOM ITHKIIE OPraHU3MOB.

IpenzapoxnsinieBoe paszBuTHE. ['ameToreHe3 y >KHBOTHBIX. IlonmoBble kenes3pl. OOpa3oBaHHe M pa3BHTHE IOJIOBBIX KIeTOK. CrepMaroreHe3 u
ooreHe3. CTpOEHHUE MOJTOBBIX KIETOK.

OI100TBOPEHUE ¥ IMOPHOHAIBHOE Pa3BUTHE XKUBOTHEIX. CLIOCOOBI OILIONOTBOPEHHS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

MHauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). IMOPUOJIOTHS — HayKa O Pa3BUTHM OPraHu3MOB. Mopgozene3 — 00Ha u3 21a8HbIX npobiem
ambpuonozuu. Konyenyus mopgocenos u mooeau mopgozernesa. Craauu smOproreHesa )uUBOTHBIX (Ha npumepe Jsryikn). Apodnenue. Tunst npobneHus.
Jlemepmunuposantoe u HedepmuHuposanroe opooaenue. Bracmyna, munst 61acmyn. OcoOEHHOCTH APOOICHUS MICKOIHUTAIOMIMX. 3apPOABIIIEBbIC JTUCTKH
(ractpynsinusi). 3akiajka OpPraHOB M TKAaHEH M3 3apOJBIILECBBIX JHCTKOB. B3auMHOE BIMsSHHME 4YacTeil pa3BUBAIOLIErOCsS 3apojblia (IMOPHOHAIIBHAS
MHIYKOUA). 3akiajKka IIaHa CTPOSHHUs JKHBOTHOTO KaK pPe3ylbTaT HEpapXUUeCKHX B3aHMOJICHCTBHI TeHOB. BnusHue Ha dMOpHOHAIBHOE pa3BUTHE
Pa3IUYHBIX (PaKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButue )uBOTHBIX. [locTamMOpuonansHblid nepuoa. [IpsiMmoe u Hempsmoe pasButue. PaszButue ¢ MetaMop(ho3oM y OECIIO3BOHOYHBIX U
MI03BOHOYHBIX JKHBOTHEIX. bHonorndeckoe 3HadeHre MpsMOro M HEIPSIMOTO Pa3BHTHA, HX PAaCIpPOCTPaHEHHE B IpHpoJe. THIIBI pocTa KUBOTHEIX. DakTops!
PEeryJIAIHU POCTa )KUBOTHEIX U denoBeka. CTaaun HOCTAMOPHOHATBHOTO Pa3BUTHS y KUBOTHBIX U desioBeKa. Ilepronsl oHTOreHe3a uenoseka. CtapeHue u
CMepThb KaK OMOJIOrMYECKHE MPOLECCHI.

Pa3mHOXeHHe U pa3BuTHE pacTeHuil. ['ameTodur u cnopodur. Meito3 B xu3HEeHHOM nuKIe pacTeHuil. OGpa3oBaHue CIOp B IpoLecce Meio3a.
I'amerorenes y pacteHuid. OMIOA0OTBOPEHUE U PA3BUTHE PACTUTEIBbHBIX OPraHU3MOB. JIBOIHOE OIUIOZOTBOPEHHE Y LIBETKOBBIX pacTeHuil. O6pa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl peryndauud OHTOreHeEs3a y paCTeHl/lﬁ H )KUBOTHBIX.

JlemoHcTpanun

[optpetsr: C. I'. Hapammn, X. lIneman.

Tabmuupl 1 cxembl: «BereratuBHoe pa3mHOxeHHe», «Tumbl 6eCHoONOro pa3sMHOXEHUs», «Pa3MHOXEHUE XJIaMHUAOMOHAIb», «Pa3MHOXeHHE
3BIIIEHB», «Pa3MHOXeHHe ruapel», «Meios», «Xpomocombl», «l'ameroreHes», «CTpoeHHe SHLEKJIETKH M crepMaro3onja», «OCHOBHbIE CTaJuu
oHToreHesa», «IIpsmoe n Hemnpsimoe pasBuTHE», «Pa3BuTne Maiickoro xyka», «Pa3Burue capanum», «Pa3BuTthe ary mkn», «JIBoiiHOE OMIOJOTBOPEHHE Y
IIBETKOBBIX pacTeHUI», «CTpoeHHe CeMSH ORHOIONBHBIX H IBYNONBHBIX pacTeHHI», «KM3HEHHBII IUKI MOPCKOU KamycTh, «KHM3HEHHBIH UK MXay,
«KW3HEHHBIH LMK NAaNOPOTHUKAY, «KU3HEHHBIH LUK COCHBI».

ObopynoBaHKe: CBETOBOI MUKPOCKOII, MEKPOIPEIapaThl SHIEKICTOK U CIIEPMAaTO30U 0B, MOEIb «LIUKII pa3BUTHUS JIATYIIKIY.

JlaGopaTopHas padoTa «/3ydcHHe CTPOCHHUS MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIIPEIIapaTaxy».

IIpakTHyeckast padoTa «BblIsABICHUE IPU3HAKOB CXOACTBA 3aPOJbIILIEH O3BOHOUYHBIX JKHBOTHBIX).

JlabopaTopHas pa6oTa «CTpoeHHE OPraHOB PA3MHOKEHUS BBICILUX PACTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACIEACTBEHHOCTH M H3MEHYMBOCTH OPraHH3MOB

VcTopusi CTaHOBJICHUS W Pa3BUTHS IeHETHKH Kak Hayku. Paborsr I'. Menpens, I'. ne ®puza, T. Moprana. Poib OTe4eCTBEHHBIX y4YEHBIX B
pasButuu renetuku. Padorer H. K. Komsuosa, H. 1. Basunosa, A. H. Benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeera-
Pecosckoro.

OCHOBHBIC TCHETHYECKHE MOHATHSA M CHMBOJBL. ['OMOIOTMYHBIE XPOMOCOMSBI, aJUIeNbHBIC I'€HBI, aJbTePHATHBHBIC NPU3HAKH, JOMHHAHTHBIH U
PCLICCCHBHBIN TPHU3HAK, TOMO3UIOTA, TETEPO3UTOTA, YHCTas JTHUHUS, THOPHIBI, TeHOTHH, (eHoTun. OCHOBHBIC METOABI T€HETHKH: THOPHIOIOTHYECKHI,
LUTOJIOTUIECKUN, MOJICKYIIIPHO-TEHETHYCCKHH.

JleMOHCTpaUH

Toprpetsi: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. Benosepckuii, I'. /. Kapneuenko, 10. A. ®ununyenko, H.
B. Tumodees-PecoBckuid.

Tabmump! u cxeMsl: «MeToab! TeHeTUKI», « CXeMBI CKPEIIUBAHUS.

JlabopaTopnas pagora «/po3oduna kak 0ObEKT FeHETUYECKUX HCCIIETOBAaHUI.

Tema 12. 3akoHOMEPHOCTH HACJIEICTBEHHOCTH

MoHorubpuanoe ckpemusanue. IlepBbrii 3akoH MeHzens — 3aKOH eAMHOOOpa3us MOPUIOB MEpPBOro MoKojeHus. IIpaBuiIO0 TOMHHHPOBaHUSL.
Bropoit 3akoH Meniens — 3aK0H pacllenieHus Npu3HakoB. LluTonoruyeckre 0CHOBbI MOHOTMOPHIHOTO CKpeIMBaHusl. ' Uore3a YucTOTH raMer.

AHanuzupyroliee ckpemupanue. [IpoMexyToUHbIN XapakTep HacsieoBaHus. PaciienieHne Npu3HaKoB IPY HEIOJIHOM JIOMUHUPOBaHUU.



Jurubpunnoe ckpeuuBanue. Tperuil 3akoH MeHemns — 3aKOH He3aBUCHMOT'O HACJIeIOBaHUs MPU3HAKOB. LuTonornyeckne OCHOBBI AUTHOPUAHOTO
CKpEIINBAHHS.

CuenenHoe HaciegoBaHue mpusHakoB. Pa6orer T. Moprana. CremieHHOe HAcIe[OBaHHE IEHOB, HApyIICHHE CLECIUICHUS MEXIy TCHAMH.
XpoMOCOMHast TeOPHUsI HACIIEICTBEHHOCTH.

I'eneruka moma. XpoMOCOMHBIN MEXaHM3M OIpEICICHUS IMOoNa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI. 1'OMOraMeTHBIN M TeTeporaMeTHBIH MOJl.
T'eHeTH4eckas CTPyKTypa MONOBBIX XpoMocoM. HacienoBaHue IpU3HAKOB, CLEIICHHBIX C IIOJIOM.

I'enoTun kak menocTHas cucTeMa. IlnefioTponust — MHOXKeCTBeHHOE AeiicTBUe reHa. MHOKECTBEHHBIH alutenus3M. BsanmoeiicTBue HeaeTbHBIX
reHoB. KommiementapHocts. Onuctas. [lonumepus.

I'eHeTHYeCKHil KOHTPONb Pa3BHTHs PACTCHUi, )KUBOTHBIX M YeJOBEKa, a TaKkKe (PU3MOIOTMYECKHX MPOLECCOB, MOBEACHUS M KOTHHTHBHBIX
¢yHxuii. ['eHeTHYECKHEe MEXaHU3MbI CHMOMOTeHE3a, MEXaHU3MBI B3aUMOICIHCTBUS «XO35HH — MAPa3UT» U «XO35IMH — MHKPOOHOM». ['eHeTHUECKHE aCIIeKThI
KOHTPOJISI ¥ H3MEHEHHUSI HACNCICTBEHHOI NH(MOPMALNY B TOKOJICHUSIX KJIETOK H OPraHU3MOB.

JlemoHcTpanun

IToprpersr: I'. Menzens, T. Mopran.

Tabmunpl 1 cxembl: «llepBblii M BrOpoi 3akoHbl Menpens», «Tperuil 3akoH Menzens», «AHamu3upyloliee ckpeunBaHue», «HemomHoe
noMuHHpoBaHHe», «CIEIUIeHHOe HaclieJOBaHWEe IPH3HAKOB Yy npo3o¢uinsly, «['eHernka moma», «Kapuorun dwemoBekay, «Kapuortum apo3o¢uisn,
«Kapuorun nuips», « MHOKECTBEHHBIH ayuieNn3m», «B3auMozeiicTBie reHoBy.

ObopyznoBaHne: MOJeNb NI JEMOHCTPAIMH 3aKOHOB €JUHOOOpa3Hs MOPUIOB IEPBOTO IOKOJNCHHS M PACIICIUICHUS IPH3HAKOB, MOJEIb JUIS
JIEMOHCTPALMM 3aKOHAa HE3aBUCHMOIO HACJIEN0BaHMs IPU3HAKOB, MOJENb JUIi JEMOHCTPALMU CLEIUICHHOrO HACJIEJOBaHUS IIPU3HAKOB, CBETOBOM
MHKPOCKOII, MUKponpenapat: «J{pozoduay.

IIpakTH4eckas padoTa «/3ydyeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIMBAHUS Y JPO30(DHIBY.

IIpakTHyeckas padoTa «/3ydyeHne pe3ynbTaToB TUTHOPHIHOTO CKPEIUBAHUS y APO30(IILI».

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

BzaumopelicTBre TeHOTHIIA U Cpelbl IpH (GopMupoBaHnH (QeHOTHIA. 3MEHYMBOCTH NPHU3HAKOB. KauecTBEeHHbIC M KOIUYECTBEHHBIC HMPH3HAKU.
Buzibl ©3MEeHUYNMBOCTU: HEHAC/IEACTBEHHAS M HAC/IEACTBEHHAS.

MoudukanuonHas H3MEHYHBOCTb. Ponb cpenbl B (GOpPMHPOBaHMH MOAU(UKAMOHHOW H3MeHUYMBOCTH. Hopma peaknum npH3HaKa.
Bapuanuunonssliii psa u BapuannonHas kpusas (B. HMoranncen). ColicTBa MOAM(HUKALMOHHONW H3MEHYUBOCTH.

I'enoTunuueckass M3MeHYHBOCTh. CBOHCTBA T'EHOTHIHYECKOH W3MEHYHMBOCTH. BHIBI TIeHOTUNHYECKOH M3MEHYMBOCTH: KOMOMHATHBHAS,
MYyTaIHOHHASL.

KomOunatuBHas u3MeHUMBOCTh. Meii03 M MOJIOBOI mpolecc — OCHOBA KOMOMHATHBHOM M3MEHYHMBOCTU. POslb KOMOMHATHBHON M3MEHYMBOCTH B
CO3JaHUH TeHEeTHYECKOTO Pa3HOOOpa3us B IIpefiesiax OMHOTO BUA.

MyTanuonHas M3MEHYMBOCTb. Buabl MyTanmii: reHHbBIC, XpOMOCOMHBIC, TeHOMHbIC. CIIOHTAaHHBIC H HHIYIHpPOBAaHHBIC MYTalHU. SnepHbBIC U
UTOIIa3MaTHdeckue MyTanuu. CoMaTH4ecKHe U IOJNOBble MyTalWH. [IpUYMHBI BO3HMKHOBEHMS MyTamuil. MyTareHsI M HX BIMSHHEC Ha OPTaHH3MBL
3aKOHOMEPHOCTH MYTalHOHHOTO IIpoliecca. 3aKOH TOMOJIIOTHYECKUX PAIOB B HaclencTBeHHOH m3MeHunBocTH (H.J. BaBunos). BHesnepHas n3M eHIHBOCTh
U HaCJIEACTBEHHOCTb.

Onueenemuxa u snU2eHOMUKA, POb INUSEHEMULECKUX PAKMOPO8 6 HACIE008 AHUU U USMEHYUBOCIU (EHOMUNUYECKUX NPUSHAKOS ) OP2AHU3MOG.

JleMoHcTpanuu
Toptpersr: I'. ne dpus, B. Moranucen, H. Y. Basuios.
Tabmuupl u  cxembl: «Buabl wu3MeHuMBOCTH», «MoOJM(pUKALMOHHAS HM3MEHUMBOCTH», «KOMOMHATHUBHAs M3MEHUMBOCTBH», «Meio3y,

«OmonoTBopeHne», «I'eHeTnueckue 3aboneBaHus YeaoBekay, «Buabl myranumii».

OOopynoBaHue: JKMBbIE M TepOapHble SK3EMIUIAPhl KOMHATHBIX pacTeHud, pHCyHKM ((oTorpaduu) >KMBOTHBIX C pPa3IMYHBIMH BHAAMH
HU3MECHYHUBOCTH.

JlabopaTopHasi padora «lccnenoBaHue 3aKOHOMEpHOCTEH MOIU(UKALMOHHOM H3MEHYMBOCTH. [locTpoeHHe BapuUAllMOHHOTO psia U
BapUALMOHHON KPUBOI».

MpakTyeckast padora «Myrauuu y 1po30oQuiisl (Ha FOTOBBIX MUKpPOIIPENapaTax).

Tema 14. T'eHeTUKA YeT0BeKa

Kapuorun venoBeka. MexxayHapoaHasi mporpaMMa HCCIIeJOBaHHS F€HOMA YeloBeKa. MeToIbl H3ydeHHs TCHETUKH YeNIOBEKA: TeHEealOTHICeCKUM,
OIM3HEOBBIN, IUTOr€HETHISCKUH, TOMYJIIIIHOHHO -CTATHCTUYECKUI, MOJIEKYIIpHO-TeHeTHYecKHi. COBPEMEHHOE OIpe/IeIeHUe TeHOTHUIIA: TOJHOTCHOMHOE
CEKBEHUPOBAaHHE, TeHOTUIINPOBAHKE, B TOM 4ucie ¢ nomomsio [P -ananu3a. HacnencrBennsie 3a00meBaHus denoBeka. [ eHHbIE X XpOMOCOMHEIE OOJIe3HH
yesoBeka. BoJIe3HM C HAClIEACTBEHHOW IIPENpacloIOKEHHOCTbIO. 3HAYEHUE MEAULMHCKOW TI'€HETHUKH B IPEJOTBPALICHUM M JIEYEHHM TI'€HETHYECKH X
3a0oneBaHMil uYeloBeKa. MeuKo-reHeTHdeckoe KOHCylbTHpoBaHUe. CTBONOBBIE KIETKH. IIOHATHE «TEHETHYECKOTO TIpy3a». ODTHYECKHE aCIIEKTHI
UCCIIeIOBaHMI B 00JIaCTH PeIaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJICTOK.

I'enerndeckue (akTOpHl NOBBINIEHHONW YYBCTBHTEIFHOCTH YeJIOBEKAa K (DM3UYECKOMY M XUMHUYECKOMY 3arps3HCHHUIO OKPYXKAIOMIEH Cpembl.
I'eneTnyeckas npenpacroaoKeHHOCTb YEI0BEKa K aTOJIOTHsM.

JleMOHCTpa UK

Tabmump! u cxemsl: «KaproTum denoBexay, « MeToIsl U3y4eHUs] TCHETHKH YelIoBeKay, «[ eHeTHyecKue 3a001eBaHus YeTOBEKaY.

IpakTuyeckas padora «CocTaBieHHE U aHAIN3 POJOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTHKal¥s U CeNeKIHs. 3apoKICHUE CEeNeKUMHM U JomecTukanuu. Ydenue H. V. BaBuioBa o LleHTpax NMpOMCXOXICHUS U MHOT00Opasus
KyJIbTYPHBIX pacTeHHH. Poib celekuuyu B CO3JaHHH COPTOB PACTEHHH M IOPOJ KHBOTHBIX. CoOpT, mOpoza, MTaMM. 3aKOH TOMOJIOTHYECKHX DPALOB B
HacneIcTBeHHOU n3MeHunBocTy H. 1. BaBuioBa, ero 3HaueHHE IS CENEKIIMOHHON pabOTHI.

MeToabl CeneKIMOHHOH paboThl. MCKYCCTBEHHBIH OTOOp: MAacCOBBI M HMHAMBHIYalbHBIA. JTambl KOMOMHAIMOHHOH cenekuuu. McnbiTaHue
IPOU3BOJUTENEH O MOTOMCTBY. OTOOp MO FeHOTHITY C HOMOIIBIO OIEHKH (heHOTHUIIA TOTOMCTBA H OTOOP 10 TeHOTHUITy ¢ moMoIbio anamm3a JTHK.

VckyccTBEHHBIN MyTareHe3 Kak METOJ[ CEIEKLIMOHHOM paboThl. PaqualnoHHbIi U XUMHYECKUI MyTareHe3 Kak MCTOYHHK MYTAIlUi Yy KyJIbTYPHBIX
(opm opraHu3MoB. Mcrions30BaHEe TEHOMHOTO PeAKTHPOBAHUS H MeTOOB pekoMOuHaHTHBIX JIHK st momy4eHns: HCXOQHOTo MaTepuaia JUisl CeNeKIHNI.

Tonyuenune nonuruionsos. Baytpusuiosas rubpuausanus. biu3kopoAcTBEHHOE CKpeIlMBaHUe, WM HHOpUIMHT. HepoacTBeHHOE CKpeliuBaHue,
uim ayTOopuauHr. I'ereposuc u ero npuuuHsl. Mcnonbs3oBanue rereposuca B cenekuuu. Ornanénnas rubpuausanus. [Ipeononaenne 6ecrionns MEXBUOBBIX
ruOpuoB. JIocTHKEHHUS CENeKI[MN PACTEHUH U )KUBOTHBIX. «3enénas pegonioyusny.



CoxpaHeHHEe U H3YYCHHE TI'€HETUYECKUX PECypcoB KyIbTYPHBIX PACTeHHH M HX AUKHX POIMYEH UL CO3JaHMS HOBBIX COPTOB H THOPHIOB
CeIbCKOXO3SICTBEHHBIX KyIbTYp. M3yuenue, coxpanenue u ynpasienue 2eHemu4eckumy pecypcamu CeilbCKOX03UCIBEHHbIX U NPOMBICIOBIX JICUE OMHBIX 6
Yenax YAyYuleHus cyuwjecmeyiouux i co30anus HOBbIX NOPOO, NUHULL U KPOCCO8, 6 MOM Hucie C NpUMeHeHUeM CO8DEeMEHHbIX Memooo8 HAYUHbIX
uccne0osanull, nepedossix uoetl u NepcneKmueHbIX MexHOI0UlL.

JleMOHCTpaUH

Iloptpersr: H. W. Basunos, M. B. Muuypum, I'. JI. Kapneuenxo, II. II. JIykssnenko, b. JI. Actaypos, H. bopnoyr, [I. K. bemnses.

Tabmumpsl 1 cxeMsl: «LIeHTPBI MPOHCXOKACHHS M MHOT000pa3usl KyIbTYPHBIX PACTEHHIl», «3aKOH TOMOJIOTHYECKHX PSOOB B HACIEICTBEHHOMH
U3MEHYUBOCTHY, «MeTojbl cenekiumny, «Oraanénnas rudpuausanus», «MyrareHes».

JlabopaTopHas paboTa «/3ydeHure COPTOB KY/IbTYPHBIX PACTEHUI U MOPOJL AOMALITHUX KUBOTHBIX).

JlaGopaTopHasi padoTa «/3yueHre METOIOB CENEKIIMH PAaCTCHUI.

IpakTuyeckast padora «IIpuBUBKA pacTEHUI».

Ikekypeust «OCHOBHBIC METOJbI M JOCTHIXKEHHS CENCKIMH DAacCTeHHH M JKMBOTHBIX (Ha CEJEKIHOHHYIO CTaHLMIO, IUIEMEHHYIO (epmy,
COPTOMCIIBITATENBHBIH YUacTOK, B TEINIMYHOE XO3SHCTBO, B JAGOPAaTOPHIO arpOyHUBEPCUTETA MM HAYYHOTO LEHTPA)».

Tema 16. BuoTexHOJIOTUSI M CHHTeTHYeCKasi OHOJI0TUsI

OOBEKTHI, HUCMONL3yeMble B OHMOTEXHONOTMH, — KJIETOYHbIE M TKaHEBbIe KYNbTYphl, MHKPOOPTaHH3MBI, UX XapaKTepUCTHKa. TpaauiuoHHas
OMOTEXHOJIOTHUS: XJIeOONeUeHUe, MONTyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAenHE. MukpoOuosnornyeckuii cunres. OOBEKThl MHUKPOOHOIOTMYECKUX
TexHonorui. IlpousBoacTBo 6enka, aMIHOKUCIOT i BATAMUHOB.

Co3aHue TEXHONIOTHH M MHCTPYMEHTOB LIEJICHAPABICHHOTO U3MEHEHHsS! X KOHCTPYHPOBAHUS '€HOMOB C IIEJBIO ITOTy4YEHHs OPraHH3MOB M UX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIINECs B IPUPOJIC OUOCHHTETHICCKHE ITyTH.

Krnerounas numxeHepus. MeTob! KyJIbTYphl KICTOK M TKaHEeH pacTeHHi U xKuBOTHBIX. Kprobanku. CoMarnyeckas THOpUIU3aIHsI I COMaTHICCKUI
oMOpuorene3. lcmonp3oBaHHe TaIUIOMIOB B CEIEKIUHM pPacTeHUH. [loryuenue MOHOKIOHANbHWIX anmumen. Hcnonv3osanue MOHOKIOHATLHBIX U
NONUKIOHANLHBIX aumumen 8 Meduyune. VICKyCCTBEHHOE OIUIOZOTBOPEHHE. PEeKOHCTpYKImMS SHIEKIeTOK M KIOHHPOBAaHHE >KHBOTHBIX. MeTox
TPaHCIUIAHTAINH SAep KIETOK. Texnonozuu 0300posaeHus, KyIbmugUupo8anus i MUKPOKIOHATLHO20 PAZMHOICEHUS CENbCKOXO3AUCIBEHHBIX KYIbMYP.

XpoMocoMHasi M TeHHas HHKeHepus. VICKyCcCTBeHHBIH CHHTe3 reHa M KoHcTpyupoBaHue pexomOuHaHTHEIX JIHK. Coszoanue mpanceenmnvix
opeanuzmos. JIOCTIKEHHS ¥ NEePCIeKTUBEl XPOMOCOMHOU M TeHHOH MH)KEHEepUH. DKOJIOIHISCKIE H STHISCKUE IIPOOIeMbl TeHHOH HHKCHEPHH.

Menununckue 6uorexnonoruu. IloctreHomHas nudposas memuuuHa. [MP-nmuarHoctiuka. MeTaboNOMHBINM aHaIN3, FCHOLUEHTPUYECKHI aHAIN3
IPOTEOMa 4YeNOBEKa I OLIEHKH COCTOSHHUSI €ro 370poBbA. lcmonp3oBaHHME CTBOJOBBIX KiIeTOK. TaprerHas Tepamus paka. 3D-Ouommkenepus mist
pa3paboTK (GyHIaMEHTANIBHEIX OCHOB MEIUIIMHCKUX T€XHOJIOTHH, CO3NaHNs KOMILUICKCHBIX TKaHEH COUeTaHHEM TEXHOJIOTUH TpEXMEpHOro OHOIpH HTUHTA
u ckadonauHTa IS PeIeH s 3244 IePCOHATN3UPOBAHHON MeIHITHHBL

Co31aHue BEKTOPHBIX BAKLMH C LENbI0 00ecHeyeHUs KOMOMHHPOBAHHOH 3amuTbl oT Bo3Oymurteneit OPBU, ycraHOBiIeHHE MOJICKYISIPHBIX
MexaHn3MoB (yHknuonupoBanus PHK-conep:xamux BupycoB, BEI3BIBAIONINX 0CO00 ONAacHbIe 3a00/I€BaHUS YeI0BEKa H KUBOTHBIX.

JleMOHCTpa UK

Tabmus! u cxeMsl: «/cronp30BaHNE MEKPOOPTAHU3MOB B IIPOMBIIILICHHOM IIPOH3BOACTBEY, «KileTouHast HIKeHepHsD», «I eHHAst HEKSHEPHS».

JlabopaTopnas pagora «/3ydeHne 0ObeKTOB OMOTEXHOIOTHUI.

IpakTnyeckast padora «IlomyueHre MOIIOYHOKHUCIIBIX ITPOLYKTOBY.

IKCeKypeHst «BHOTEXHONOTUs — Ba)KHEHIIast IPOU3BOAUTEbHAS CHIIa COBPEMEHHOCTH (Ha GHOTEXHOJIOTHYECKOE IPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apozxaeHue U pa3BHTHE IBOJIOIHOHHBIX NPeJCTAB/IeHU B OH0JI0rNn

OpomoonHas Teopust Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHH AapBUHU3Ma. JKU3Hb U HayuHas aestenbHocTs Y. JlapBuHa.

)lsmlcyume CHJIbI 3BOJIFOIIMH BH/I0B I10 4. }IapBtu (BblCOKaS{ HHTEHCHUBHOCTH pa3MHO)KCHl/Iﬂ Opl"aHI/ISMOB, HacCJICACTBCHHas U3MCHYHUBOCThD, 60p|)6a
3a CyIeCTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunrernyeckoit Teopun spomonnu (CTD). HeiirpanbHas Teopust sBosonnu. COBpeMEHHasi 3BOJIOLMOHHAs Ouosorus. 3HaueHue
9BOJIIOIIMOHHON T€OpHHU B ()OPMUPOBAHUH €CTECTBEHHO-HAYUHON KapTHHBI MHUPA.

JleMoHCcTpanuu

Toptpers: Apucrorens, K. Jlunneli, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, U. dapeun, C. C. Yersepukos, V. 1. Imansraysen, k.
Xomnpeiin, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoii npupoast (no K. Jlunnero)», «JlectHuua xuBbix cymiects (no Jlamapky)», «Mexanusm (opMupoBaHus
IpHCIOCOOIeHHiT y pacTeHHH U XUBOTHEIX (o Jlamapky)», «Kapra-cxema mapmpyra myremrectsus Y. Jlapsuna», «Haxonku Y. Jlapsunay, «DopMsl
60pb0EI 3a cymecTBoBaHUEY, «Iloposl romy6ein», « MHOroobpasue KynbTypHBIX GOpM KaIycTsy, «[loposbl TOMAaIIHHUX )KHBOTHEIX», «CXeMa 00pa30 BaHHS
HOBBIX BHJI0B (110 Y. /lapBuHY)», «CXeMa COOTHOIICHUS ABHXKYIIUX CHII 9BOTIONUI» , «OCHOBHBIC ITOJI0KEHUS! CHHTETHYECKOH TEOPHH IBOTIOLUM.

Tema 2. MUKPO3BOIIOLHSA U €€ Pe3yJbTAThI

IMomymsuust Kak d7IeMeHTapHas eAMHUNA 3Boirouu. COBPEeMEHHbBIE METOIbl OLEHKH I'€HETHYECKOro Pa3sHOOOpa3ust M CTPYKTYpPHI IOMYJISLUM.
3meneHne reHodoHa HOMYJIALMEI KaK JJIEMEHTapHOE IBOJIOLMOHHOE SBICHNE. 3aKOH reHeTHdeckoro pasuosecus J[x. Xapau, B. BaiinOepra.

DrneMeHTapHble (HaKTOpsl (IBHXKYILIME CHIIBI) BOJOLUK. MyTalroHHBIA npoliecc. KoMOHHAaTHBHAS U3MEHYMBOCTH. Jlpeiid) reHoB — ciiydaiiHble
HEHANpaBICHHbIC M3MEHEHMS YacTOT ajulelied B momyisinusix. OddexT ocHoBatens. Iggexm oymuinounoeo zopaviuxa. Cuudicenue cenemuyeckozo
pasnoobpazus: npudunel u creocmeus. Ilposienenue sgppexma Opeiigha 2enos 6 Oonvuwiux u manvix nonyusyusx. Murpauuu. M30isimust NOMyJIsHN:
reorpaduyeckas (IpOCTPaHCTBEHHAs ), OHOJIOTHYECKas (PENPOLYKTHBHAS).

EctecTBeHHBIH 0TOOp — Hampapisromuil (GakTop dBomronuu. PopMEl ecTECTBEHHOr0 0TOOpa: ABIIKYIIMH, CTaOMIM3UPYIOMUH, pa3phIBAIOMIHI
(mu3pynTusHsLi). [ToxoBoii 0T60p. BO3ZHUKHOBEHNE U YBOIIOLHMS COHAIBHOTO OBEACHHUS )KHBOTHBIX.

IIprcriocobneHHOCT OPraHU3MOB KaK pe3ylbTaT MHKPOIBOTIONUH. BO3HHKHOBeHHE NpHCIOCOONeHHII y OpraHu3MoB. ApoMopho3bl H
uauoananrtanuy. IIpuMmeps! npucmnocobnenuii y opranmsmMos: Mopdonorudeckue, GU3HONOrnIeckue, OHOXUMIIECKUE, oBeJeHIecKie. OTHOCUTEIbHOCTD
IPHCIOCOOTEHHOCTU OPTaHU3MOB.



Bun, ero kpurepuu u crpykrypa. BunoobGpa3zoBanue kak pe3ysbTaT MUKPO3BOMOLMH. M3ommsuus — kiaroueBol pakrop Buaoodpazosanus. [lytu u
cnocoObl BU1000pa30BaHus: ajuionarpuieckoe (reorpauyeckoe), CHMIaTpu4ecKoe (IKOJIOIHIECKOe), KMTHOBEHHOE» (TIOJIMILUIONAN3AINS, THO PHII3aLus).
JIIUTEeTbHOCTD BOMIONHOHHBIX IIPOLIECCOB.

MexaHu3MbI (POPMHUPOBAHUS OMOJIOTUUECKOTO Pa3HOOOpasHsl.

Posnb 9BONMIOIMOHHON OHOJOTHU B pa3pabOTKEe HAYYHBIX METONOB COXpaHEHHs 6MOpa3HOOOpa3us. MHUKPOIBOMIONHKS U KOJBOIIOLHUS Mapa3UTOB H
uX X035eB. MexaHu3Mbl (POPMHUPOBAHHS YCTOHYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPBOBI C HEl.

JleMOHCTpauH

Toptpetsr: C. C. Yersepukos, 3. Maiip.

Tabmupl u cxembl: «MyTanMoOHHas M3MEHYUBOCTHY, «llomyisiuoHHas cTpykTypa Buma», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBIKyIIME CHIIBI DBOJIOLMU», «DKOIOIHYECKash W30JISILUS IOMYIIINI ceBaHCKON (openn», «['eorpadudeckas M30JALMS JTUCTBEHHUILBI CUOMPCKON U
JIMCTBEHHHMIIBI NaypCKoit», «IlomysiuoHHbIe BONHBI YUCICHHOCTH XUIIHUKOB U XKepTB», «CxeMa NeicTBUS eCTeCTBEHHOro 0TOOpa», «PopMbl OOpLOBI 3a
cymiecTBoBaHuey, «MHaycTpuanbHbelii MenaHu3my», «Kusble nckonaembie», «[IokpOBUTENBCTBEHHAS OKpacKa XUBOTHBIX», «[Ipemynpexaaromas okpacka
KUBOTHBIX», «®Pusnonoruyeckue ajgantauuu», «IIpucrnocoOIEHHOCTh OPraHU3MOB M €€ OTHOCHTENBHOCTBY, «Kpurepuu Bupa», «Bumapl-aBoiHUKNY,
«CTpyktypa BHma B mpupoae», «CrocoObl BumooOpasoBanus», «['eorpadmueckoe BHI00OpasoBaHHe TPEX BUJOB JAHJIBIICH», «DKOIOTHYECKOE
BUJI000pa30BaHue BUAOB CUHULY, «[loauruion sl pacteHunit», «KamycTHo-peaeunslit ruopu.

Oo6opynoBanue: repdbapun pacTeHHH, KOIIEKIMM HACEKOMBIX, Uydelia NITHI U 3Bepeil ¢ npuMepaMu pa3IM4HbIX MPUCHOCOOIEHHH, dyyena NTUIl 1
3Bepeil pa3HbIX BUJIOB, TepOapyuyl pacTeHUIT OJIM3KHUX BUJIOB, 00Pa30BaBIIKXCS PA3IMIHBIMU CIIOCOOAMH.

JlaGopaTopHas padoTa «BbIsBICHHE H3MEHUHBOCTU Y 0c00€il OJJHOTO BHIAY.

JlaGopaTopHas padoTa «IIpucroco6aeHns: OpraHiu3MOB U HX OTHOCHTEJIbHAS [[eIeCO00pa3HOCTHY.

JlaGopaTopHas paoTa «CpaBHEHUE BHJIOB 10 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBoIIOLHSA U €€ pe3yJbTaTbl

Metonsl U3yYCHHS MaKpodIBoIOnuH. IlameoHTonormueckne MeTOAb! M3ydeHHs sBoiroruu. Ilepexomnsle (GoOpMbl M (DHIOI€HETHYECKHE DSIIIBI
OpraHU3MOB.

Buoreorpaduueckue Merons! u3ydeHus sBomonny. CpaBHeHHe GIOpHI H (ayHbl MAaTEPHKOB U OCTPOBOB. buoreorpadudeckue odmacTu 3eMiIH.
Bupl-9HAEMUKH U PEUKTEL

OMOpHONIOTHYEeCKHE U CPaBHUTEIbHO-MOP(ONIOrnueckue MeTOAbl M3ydYCHHs OJBOTIONUH. ['eHeTHuecKue MeXaHH3MbI DBOJIOIHU OHTOTGHE3a U
HOSIBIICHUS DBOJIIOI[HOHHBIX HOBIIECTB. I'OMOJOTHYHBIC M aHAJIOTHYHBIC OpPraHbl. PymuMeHTapHBIE OpraHbl H aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHUE,
OuoxuMHuYeckue M MaTeMAaTHYCCKHE METOIbl H3YUCHHs SBOMIONMH. ['omonormunbie reHsl. COBpeMEHHBIE METOABI HMOCTPOCHHUS (UIIOreHeTHIECKHX
JICPEBHEB.

XpOMOCOMHBIE MyTallUH U BOJTIONUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (IIpaBHia) OBOMIOUMH. [Ipunyun cmensvt @yuxyuti. HeoOpaTHMOCTh dBomIONMH. AJAaNTHBHAS —pamUallis.
HepaBHOMEPHOCTH TEMIIOB 3BOTIONUH.

JleMOHCTpauH

Toptpetsi: K. M. Bap, A. O. KoBanesckwuii, ®. Mromiep, D. ['eKkenb.

Tabmumpl 1 cxembl: «DHIOrEHETHYECKHUN P IO, KAPXEONTEPUKC», «3Bepo3yOsle simepbl», «Creronedansy», «Puanodursy, «CeMeHHbIE
HanopoTHUKW», «broreorpadudeckue 30Hb1 3eMun», «peiid kOHTHHEHTOBY, «PenukTh», «HavanbHble cTagquu SMOPHOHATIBEHOTO PAa3BUTHS O3BO HOYHBIX
JKUBOTHBIX», «['OMONOrHYHbIE M aHAJOTHYHBIE OPraHbeD, «PymIHMMEHTBI», «ATaBH3MBI», «XpOMOCOMHBIC HAaOOphl YelOBeKa W INMMIaH3e», «laBHbIC
HaIpaBJIeHHUs 3BOIIIOLHNY, «OOIIHe 3aKOHOMEPHOCTH IBOJIOLUM.

O60py}1033H”e: KOJIJICKIUH, repﬁapuu, MYJISKM MCKOITAEMBIX OCTATKOB OPraHU3MOB, MYJISI’)KM T'OMOJIOTHUYHBIX, aHAJIOTMYHBIX, PYAUMCHTApPHBIX
OpraHoB U aTaBU3MOB, KOJUICKIIUA HACCKOMBIX.

Tema 4. [IpoucxoskieHue H pa3sBUTHE KM3HU Ha 3emuie

HayuHble TrUmores3bl NMPOUCXOXKACHMS KU3HM Ha 3emie. AOuoreHe3 M naHcrnepmus. JloHayuHble IPEACTABICHUS O 3apOXKICHUHM JKU3HU
(kpeanmoHu3M). I'unoTe3a nMocTOSHHOrO CaMO3apOXKICHUS XU3HU U e€ onpoBeprkeHue onbitamu @. Penu, JI. Crnannannanmy, JI. Ilacrepa. IIpoucxoxaenue
JKM3HU M acTpOOHOIIOTUsI.

OcHOBHBIC OTamlbl HeopraHmdeckod osomronuu. [lmanmerapHas (reonormueckasl) SBONIONUS. XHMHYECKas OJBOMIONUS. AOHOTCHHBIH CHHTE3
OpraHHYecKHX BemlecTB u3 Heopranmdeckux. Ombir C. Mumnepa u I'. FOpu. OGpasoBanue momuMepoB u3 MoHoMepoB. KoanepsaTHas rumoresa A. H.
OmnapuHa, runote3a nepsuanoro Oymsona Jlx. Xomnzgeiina, renerndeckas runoresa I'. Mémnepa. Pu6osumer (T. Uek) u runoresa «vupa PHK» V. I'mnbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBCHUE IIPOTOKIIETKH.

Hcropust 3emiu u MeTopl € u3ydeHus. Mckomaembple opraHudeckHe ocTarku. I'eoxpoHonorus u e€ Meroibl. OTHOCHTENIbHAs M aOCONIOTHAS
reoXpoHouiorust. 'eoXpoHoIoruyecKas IKaa: 0Hbl, 3pbl, HEPHOJBI, STOXU.

HauanbHble dTambl OpPraHUYecKOH SBONONMH. llosiBIeHHE W SBOJIONMS INEPBBIX KJIETOK. DBOJIONMS MeTabonu3Ma. Bo3HMKHOBEHHE NEPBEIX
akocucteM. CoBpeMeHHbIe MEHKPOOHBIE OHOILIEHKN KaK aHaJIor IepBhIX Ha 3emiie coobmectB. CrpoMaTonuTsl. [IpokapHoOTEl U 9yKapHOTHL

IIpoucxoxaeHne 3ykapHoT (CUMOUOTCHe3). OBOIIONUOHHOE IIPOMCXOXKICHHE BHPYCOB. IIpOHCXOXkKJCHHE MHOTOKICTOYHBIX OPraHH3MOB.
Bo3HHKHOBEHHE OCHOBHBIX IPYIII MHOTOKJICTOYHBIX OPIaHH3MOB.

OCHOBHBIE 3Tallbl BOJIOLMHU BBICIINX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuil. Beixox pactenuit Ha cyury. [losiBieHne CIIOPOBBIX PACTEHHN
U 3aBoeBaHUe UMH cymy. CeMeHHBbIe pacTeHUs. IIporCcXok IeHHe IBETKOBBIX PACTECHUH.

OCHOBHBIE 3TaIlbl 3BOJIIOLMHU XUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl KHBOTHBIX. BeHnckas ¢ayHa. KemOpuiickuii B3pbIB — IOSBICHHE
COBPEMEHHBIX THIOB. [lepBbie XOpAOBbIC KMBOTHBIE. JKU3Hb B BoJE. DBOJIOLMS NO3BOHOUHBIX. [Iporcxoxnenne amdpuouii u pentunuid. [IpoucxoxneHue
MieKonuTaomux 1 nru. [Ipuanun ximodeBoro apoMopgosa. OcBoeHHEe 6eCII03BOHOYHBIME U TO3BOHOYHBIMHU JKHBOTHBIMH CYIIIH.

Pa3BuTne Xu3HH Ha 3emie IO 3paM M IHepUOAaM: apxei, IPOTepo3oH, mameo3od, Me3030i, KaltHO30H. OOIas XapaKTepuCTHKa KIMMaTa U
TeOJOTHIECKHX IporieccoB. [losBIeHNe U pacBeT XapaKTePHBIX OPTaHM3MOB. YTIIeoOpa3oBaHHUe: €T0 YCIOBHS U BIUSHUE HA Ta30BBIH COCTaB aTMOC(EpHI.

MaccoBble BEIMHPAHHS — JKOJOTHYECKHE KPH3HCHI Iponuioro. IIpuuuHBl U clIeACTBUS MAcCCOBBIX BHIMHUpAaHHH. COBPEMEHHBIH SKOIOTHYECKHH
KpH3HC, ero ocobenHocTu. IIpobnema coxpaneHus 6nopazHooOpasus Ha 3emie.

CoBpeMeHHas CHCTeMa OpraHudeckoro Mupa. [IpuHiuns! kaccudukanuu opranu3MoB. OCHOBHBIE CHCTEMAaTHYECKUE IPYIIIBI OPraHU3MOB.

JleMoHcTpauuu

Toptpersr: ®. Peau, JI. Cnayuannany, JI. Ilacrep, M. . Meunukos, A. M. Onapun, [Ix. Xonzeity, I'. Mémiep, C. Muep, I'. IOpu.
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Tabnuup! u cxembl: «Cxema onbita @. Penn», «Cxema omnbita JI. [Tactepa no n3y4eHHIo caMo3apoxaeHus xu3Hu», «Cxema onbita C. Musnepa, I
Opu», «OTansl HeopraHUUECKOH 3BOMIONUMY, «I'eoXpoHOoNOTHYecKas IIKana», «HadanpHble dTambl OpraHHYecKoH sBomonum», «Cxema oOpa3oBaHUS
9YKapHoOT myTéM cumOMorenesa», «Cucrema >KMBOW Hpupozabl», «CTpoeHue BUpycay, «ApoMopdo3bl pacTeHuin», «PHHHOGUTBD), «OIHOKIETOYHBIE
BOZOPOCIH», « MHOTOKJIETOUHBIE BOZOPOCIN», «Mxm», «IlamopoTHUKHY, «['0n0oceMeHHbIe pacTeHns», «Opransl HBETKOBBIX pacTeHH», «CxeMa pa3BUTHUS
JKMBOTHOTO  MHpa», «Apomopdo3bl kUBOTHBIX», «IIpocteiimme», «Kumeunononoctueie», «Ilnockue uepBu», «UneHucroHorue», «PbiObI»,
«3emHOBozHBIEY, «IIpecmpikatommecs», «IItumsy, «Maexonuraomuey, «Pa3BuTHe XKU3HU B apXeiickoil ope», «Pa3BUTHE KU3HH B MPOTEPO30HCKON 3pey,
«Pa3BuTHE XKU3HM B TaJe030iCKOi 3pe», «Pa3BUTHE XKH3HM B ME3030MCKOW 3pe», «Pa3BUTHE XKU3HM B KallHO30#CKO# 3pe», «CoBpeMeHHas CHcTeMa
OpPraHU4eCKOro MUpay.

OOopyznoBanue: repOapuM PacTEHUH PA3IMYHBIX OTAENIOB, KOJUICKIMH HACEKOMBIX, BJIQKHBIC NpPENapaThl )KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB,
KOJUICKIIUM HUIJIOKOXKUX, CKEJICThl IO3BOHOYHBIX >XMBOTHBIX, 4yuella NTHUI[ M 3Bepeil, KOJUIEKIHM OKaMEHENIOCTEH, MOJIE3HBIX HCKOMAeMbIX, MYJISDKH
OpPraHU4eCKUX OCTATKOB OPraHU3MOB.

BupryajibHas JabopatopHasi paGora «MogenupoBanue onblToB Mwuuiepa—tOpu 1o u3ydeHHI0 aOHMOTeHHOr0 CHHTE3a OpPraHUYEeCKHX
COeJIMHEHHH B IEPBHYHOM aTMochepey.

JlabopaTopHas padoTa «/3ydyeHue U OnMcaHue UCKONAEMbIX OCTATKOB JAPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «V3yueHne oCOOCHHOCTEH CTPOCHHUS PACTEHUH Pa3HBIX OTJEIOBY.

IpakTnueckas padora «V3yueHne oCOOCHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoskaeHue YeJI0BeKa — AaHTPOINOreHe3

Pa3niensl ¥ 321298 aHTPOIIOIOr M. MeTo/IbI aHTPOIIOIOTUH.

CraHOBIICHHE IIPEACTABICHHN 0 IPOHCXOXKIECHHH YeloBeKa. Penrnoznsie Bo33penns. COBpeMEHHbIE HayYHbIE TCOPHH.

Cx0zCcTBO YenoBeKa ¢ KUBOTHBIMU. CHCTeMaTHYEeCKOe MOJNOXKEHUE desloBeka. CBHIETEIbCTBA CXOACTBA YETOBEKA C )KHBOTHBIMH: CPABHHUTEIBHO -
MOp(OIOrHIecKre, YMOPUOIOTUYECKHe, (U3HOIOr0-OnOXUMIYECKHe, oBefeHUeckrne. OTINYUs YeloBeKa OT JKUBOTHBIX. IIpSMOXOXKICHHE H KOMILIEKC
CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOIOBHOrO MO3ra M BTOPOIl CHIHAJIBHOH CHCTEMBL

JBmxymue cunbl ((pakTopbl) aHTpoIOreHe3a: Ouonornueckue, conuanbHble. COOTHONIGHHE OMOJIOTMYECKUX M COLMANbHBIX (AKTOPOB B
aHTPOIIOTEHE3E.

OCHOBHBIC CTaJIU¥ aHTPOIOreHe3a. PaHHHE YeIoBeKooOpa3Hble 00e3bsHEI (IPOKOHCYIIE) U PAHHUE HOHTUABI — OOIIHE IIPEAKH YeI0BEKOOOPa3HBIX
00e3bsiH M JIIOZIeH. ABCTPAJIONUTEKH — JIBYHOTHME NPEIKH Jofei. YenoBeK yMelblid, epBble M3TOTOBICHUS OpyAMH Tpyaa. YenoBek MpsAMOXOASIUil U
NepBbIi BIXOJ Jroiei 3a npenensl Adpuku. Yenosek reiaensOeprekuii — o0muil Npeiok HeaHJepTAIbCKOr0 YeJIOBEKa U YesloBeKa pa3yMHOro. Yenosek
HeaHJCPTaIbCKUH KaK BHJ JIOACH XONOJHOro KiIMMara. YeloBeK pa3yMHBIH COBPEMEHHOTO THIIA, JCHHCOBCKUH YelIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreHeTrka 1 naneoreHOMHKA.

OBOMIONH COBPEMEHHOTO UeloBeKa. EcTecTBeHHBII 0TOOp B MOMyIANUX desioBeka. MyTannoHHSbI nponecc 1 moaumMopdusm. [lomysnuonHbIe
BOJIHEIL, Apeiih TeHOB, MUTpaHs H «3((PEeKT 0CHOBATEND» B IOMYIIUIX COBPEMEHHOTO YeI0BEKa.

Yenoseueckue pacel. [lonstie o pace. boibimue pacel: eBponeonnHas (eBpasuiicKkasy), aBCTPano-HErpouaHas (IKBaTOpHAIbHAs), MOHTOJIOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMs m myTH pacceleHHs denoBeKa IO IUTaHere. EAMHCTBO uenoBedeckux pac. Haydmas HecOCTOATENBHOCTH pacHU3Ma.
ITpucnoco6IeHHOCTh YeIoBeKa K pa3sHBIM YCIOBHSAM OKpysKaiomieil cpexmsl. BmusiHme reorpadmueckoif cpempl u apeiida reHoB Ha MOpdOIOTHIO U
(hHU3nONOrHUIO YeNoBeKa.

MeXIUCUMIUIMHAPHBIE METOIbl B (DU3HUYecKOi (OMOJIOrMYeCKON) aHTPOMOJIOrHH. DBOJIOLMOHHAS AHTPOIMOJIOTHS M MAJCOAHTPO OJIOTHS
4eJI0BEYECKUX MomyJIsiiuii. BruocouunanbHble HccaeJ0BaHUs PUPO/Ib YeraoBeka. MceiaeoBaHie KOIBOMOLUYM OMOJIOTMYECKOTO H COL[MATIBHOIO B 4 EJIOBEKE.

JlemoHcTpanun

Ioptpetsr: Y. dapeun, JI. JIuku, 5. 5. Porunckuit, M. M. I'epacumoB.

Tabnuupl 1 cxembl: «MeTolbl aHTPONOJIOrun», «I'0J0BHOH MO3r yenoBekay, «UenoBekooOpasHble 00e3bsHBbI», «CKENeT 4elIoBeKa U CKEJeT
IUMITIaH3e», «PyJMMEHTBI U aTaBU3MbI», «/IBHKYIIHE CHIIBI AaHTPONOreHe3ay, « DBOIIOLMOHHOE JAPEBO YEIOBEKaY, «ABCTPAIONUTEKY», «UeJIOBEK yM eJIbIii»,
«YenoBek MpsIMOXOIAIINIY», «JleHncoBckui uesnoBek» «Heannepranbiby, «KpomanboHLb», «IIpeaku yenoBeka», «ITambl SBOJIIOLUH YeI0BeKay, «Pach
YeJI0BEKa».

OO6opyoBaHNE: MYJISDKA OKAaMEHEJIOCTEH, MpPEJAMETOB MarepHalbHON KyJBTYpbl NPEIKOB YeNIOBeKa, penpoaykuuu (pororpaduu) KapTuH c
MHQDOJIOTHYECKIMH U OUONCHCKHMH CIOKETaMU IIPOUCXOXKICHHS deloBeka, (oTorpaduy HaXOMOK HCKOIAeMBIX OCTATKOB YEJIOBEKA, CKEJIeT YeNloBeKa,
MOJIeTIb Yeperia 4eJIOBeKa H Yeperia IMHUMIIaH3¢, MOJIeNb KHCTH YeJIOBeKa M KUCTH IIMMITaH3e, MOJISIH TOPCca IPE/IKOB YeI0BeKa.

JlaGopaTopHas padoTa «l3ydeHne 0cOOCHHOCTEH CTPOCHHS CKeIleTa YeJIOBEKa, CBI3aHHBIX C IIPSMOXOXKICHHEM.

IIpakTHyeckas padoTa «l/3yueHne SKOJOrMUECKUX alalTAllUi YeTIOBEeKay.

Tema 6. DK0/10rusi — HayKa 0 B3aHMOOTHOLICHHMSIX OPTaHU3MOB M HA/IOPTraHU3MEHHBIX CHCTEM C OKpY:KaloIel cpenoii

3apoxaeHue U pa3BuTHe dKosoruu B Tpyaax A. I'ymbonsara, K. @. Pynee, H. A. CeBepuosa, . I'ekkens, A. Tencnu, B. H. Cykauésa. Pa3znens! u
3a7a4u 3KoJ0ruu. CBsA3b 3KOJIOTUH C APYTMMHU HAyKaMU.

Metonsl skonoruu. IlonmeBble HaOmromeHUs. OKCIHEPUMEHTHl B OKOJOTMH: IIPUPOAHBIE M J1a0opaTopHble. MojenupoBaHHE B OKOJIOTHH.
MOHHUTOPHUHT OKPYIKAIOMIEH CPe/bl: JIOKAIBHBIH, PETHOHANBHBIN U TII00AIbHBII.

3HaueHHe HKOJIOTHYECKHX 3HAHHU I 4elloBeKa. DKOIOTHYecKoe MEPOBO33PEHHE Kak OCHOBA CBs3eil uemoBeuecTBa ¢ npuponoil. PopmupoBanue
9KOJIOTHYECKOH KyIbTYpHI U DKOJIOTHIECKONH ITPaMOTHOCTH HACCTICHHUS.

JleMOHCTpaUH

Toptpetsi: A. I'ym6onsar, K. @. Pysnse, H. A. CeBepuos, 3. I'ekkensb, A. Tencnu, B. H. Cykaués.

Tabmump! u cxemsl: «Pazgenst skonorum», « Metonsl sxonorum», «CxeMa MOHUTOPHHTA OKPYXKAIOMIEH CpeIbD».

JlabopaTopHas pagora «/3ydeHre METOJOB SKOJIOTHYECKUX UCCIIEIOBAHUID».

Tema 7. OpraHu3Msl H cpe/ia 00U TAHUS

Oxonorudyeckne (GAKTOpsl U 3aKOHOMEPHOCTH HMX jedictBus. Kiaccudukamus oskomormueckux (akTopoB: abHOTHUYECKHE, OHOTHYECKHE,
aHTponorennsle. OOmuUe 3aKOHOMEPHOCTH ASHCTBHA dKonormueckux (akropos. IIpaBumo mumumyma (K. Hlnpenrems, 0. JInbux). TomepaHTHOCTS.
OBpUOUOHTHBIE Y CTEHOOMOHTHBIE OPraHU3MBI.

Abuornueckue ¢akTopsl. CBeT Kak skonorudeckuii daxrop. [leificTBue pa3HBIX y4acTKOB COJIHEYHOIO CIEKTPa Ha OPraHU3MBI. DKOJIOTHYECKHE
l"pyl'll'lbl paCTeHHﬁ 1 )KUBOTHBIX 110 OTHOIICHHIO K CBCTy. Cl/lFHaJ'Il:Hafl pOJ'lb CBETa. (DOTOI'IepPIOZU/BM.

Temmneparypa kak skonorudeckui daxrop. JlelcTBue TemiepaTypsl Ha OpraHWU3Mbl. [IOWKHIOTEPMHBIE M TOMOWOTEPMHbBIE OpPraHH3MBL
3BpHTepMHl>[e u CTCHOTCpMHbIe Opl"aHl/BMb].
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BnaxHocTh kak skonorumueckuit dakrop. Ilpucrmocobnenus pacTeHuil K mojuep)kaHuio BoaHoro Oamanca. Knaccuduxaums pacreHuid mo
OTHOLICHHUIO K Boje. IIprcrnocobaeHns )KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXKHMA.

Cpensl OOMTaHUS OPraHM3MOB: BOJHAS, HA3eMHO-BO3JYIIHAs, IOYBCHHAs, TINIyOMHHAs MOANOYBEHHAs, BHYTPHOpPTraHH3MeHHas. OHU3HKO-
XUMHYECKHE 0COOCHHOCTH Cpeli 0OUTaHUs OpraHu3MOB. [Iprcnoco6aeHns Opranu3MOB K XKU3HH B Pa3HBIX Cpeliax.

buonornueckue putMbl. BHemnme u BHyTpeHHHe pHTMBL. CyTOUHBIE M TOAWYHBIE PUTMBL IIpHCIIOCOOICHHOCTH OPraHH3MOB K CE30HHBIM
U3MEHEHHSAM YCIIOBHII XKU3HH.

XKuznennsle Qopmbl opranm3moB. [lomsartue o sxu3HeHHOH Qopme. JKmsHennsle (GOpMBI pacTeHHMid: AepeBbs, KyCTapHHKH, KyCTapHUUKH,
MHOTOJICTHHE TPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (HOPMBI JKMBOTHBIX: THIPOOHOHTHI, T€OOHOHTBI, a3poOHOHTB. OCOOCHHOCTH CTPOEHHsI M 00Opas3a
KU3HU.

Buortnyeckue pakTopsl. Bumsl GHOTHYECKHX B3aMMOJCHCTBHI: KOHKYPEHIIMS, XUIIHAYECTBO, CHMOMO03 U ero ¢opmbl. Ilapa3utusm, koomnepanus,
MyTyanu3M, KOMMEHcaIu3M (KBapTHPAaHTCTBO, HaxieOHHYecTBO). Herpopuueckue B3aumonelicTBus (Tommdeckue, Gopuueckue, padbpudeckue). 3HadeHHE
OHMOTUYECKHX BSaMMOﬂCﬁCTBHﬁ JUIA CYyILIECTBOBAHUS OPraHU3MOB B CpeliC oOuTaHus. l_[pl/lHLll/ll'l KOHKYPEHTHOI'O UCKJIIOYCHMUS.

JlemoHcTpanun

Tabmumpl u cxembl: «DKonornueckue (axropbl», «CBETOBOH CHEKTP», «ODKONOTMYECKHE TPYMIbl KMBOTHBIX IO OTHOMICHHIO K CBETY»,
((TCI’[J’IOKPOBHLIC KUBOTHBIC», ((XOJ’[O}IHOKpOBHbIe JKHUBOTHBIC», «DU3HOJIOTHYECKHE ajanTanuu  KHBOTHBIX», «Cpe}lbl obuTaHus OpraHu3MoBy,
«buonornueckue puUTMbI», «KnzHeHHbIe HOPMBI pacTeHui», «Ku3HeHHBIE POPMBI KUBOTHBIX», « IKOCHCTEMA IMPOKOIUCTBEHHOTO Jieca», « IKOCUCTE Ma
XBOHHOTO 1ecay, «llenu mutanusy, «XumuudectBoy, «Ilapasuru3my, «KoHkypenmusm», «CuMono3», «KoMmeHncanusmy.

ObopynoBanne: repbapudl pacTeHHH ¥ SKHBOTHBIX, HPHCIOCOOJICHHBIX K BIMSHHIO Pa3IHYHBIX OKOJIOTHYECKHX (DAaKTOpPOB, repOapuu
CBETOJIIOOUBBIX, TCHEMIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUIl, CBETONIOOUBEIC, TCHEMIOOMBBIC M TEHEBBLIHOCIHMBBIC KOMHATHBIC PacTEHHS, repOapHu H
KOJUIGKIIHU TEIUIONIOOMBBIX, 3UMOCTOHKHX, MOPO30YCTOMYHMBBIX PAcTCHUM, Wydesla NTUIl M 3Bepeil, repOapHu pacTeHHH, OTHOCSIIUXCS K THIPO(UTaM,
kcepoduram, Me3o(pUTaM, KOMHATHBIC PACTEHUS JAHHBIX IPYIII, KOJUICKI[UH KHBOTHBIX, OOUTAIONINX B Pa3HEIX CpejiaX, repOapiy U KOJUIEKIIMU PACTeHUH U
JKHBOTHBIX, OOJIAJAIOMUX YepTaMHU IPHCIIOCOONICHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHU JKU3HU, repOapii U KOJUICKIUM PAaCTEHHH M S>KMBOTHBIX
Pa3IMYHBIX )KH3HEHHBIX ()OPM, KOJUICKIIUH KHBOTHBIX, YIaCTBYIOIIUX B Pa3IMYHBIX OMOTHUECKUX B3aHMOJCHCTBHSX.

JlaGopaTopHas padoTa «BblsBIeHHE IPUCIOCOOICHUN OPraHU3MOB K BIIUSIHHIO CBETaY.

JlaGopaTopHas paboTa «BblsBIeHHE IPUCIIOCOOICHUH OPraHU3MOB K BIMSIHHIO TEMIIEPATyPhD».

JlabopaTopHasi pa6oTa «AHaTOMHYECKHE OCOOCHHOCTH PACTCHUM U3 Pa3HbIX MECT OOUTAHUS.

Tema 8. DKxos10rusi BUIOB M NONYJIALMIT

DKOJIOTHYECKHEe XapaKTePUCTUKH MOy . [lomynsmus xak Omonorndeckast cucrema. Poib HEOTHOPOXHOCTH cpenibl, (PU3HICCKUX 6apbepoB U
ocoOeHHOCTeH OHONOTHM BHIOB B (POPMHPOBAHHH IIPOCTPAHCTBEHHOH CTPYKTYphl momyJisnuii. OCHOBHBIC IIOKA3aTeIM IOMyJISIUH: YHCICHHOCTD,
IUIOTHOCTb, BO3PAcTHAs U HOJIOBAsk CTPYKTYPa, POXKIAEMOCTb, IPHPOCT, TEMII POCTa, CMEPTHOCTD, MATPAIHSL.

DKosoruyeckas CTPyKTypa momysinud. OneHKa YHCICHHOCTH HONyJANHH. JIMHaMMKa HOMysuuu U e€ peryminus. buormueckuil moTeHmman
HomyAnuy. MomenupoBaHue IMHAMUKH HOMy IAnud. KpuBble pocTa YHCICHHOCTH oMy sinuy. KpuBble BBDKUBaHUS. Perymsnns dnucaeHHOCTH IOy JIAIuii:
poitb (haKTOPOB, 3aBUCAIIMX U HE 3aBHCSIINX OT INIOTHOCTH. DKOJIOTHYECKUE CTpaTeTHH BHIOB (- 1 K-cTpaTerun).

Tlonstne o0 skomornyeckod Huile BuUAa. MecrooburaHue. MHoromepHas Mopens skonornueckod Humm JDx.M. XartunHcona. Pazmepsl
sKosioruueckoil Humm. [loTeHpanbHas 1 peann30BaHHAs HALIH.

Buj kak cucrema nomyJisiiuil. Apeassl BUIOB. BUIbl 1 MX KH3HEHHBIE CTPATErHH. DKOJIOIHYECKUE IKBUBAICHTHL.

3aKOHOMEPHOCTH MOBEACHHUS U MUTPALIUii )KUBOTHBIX. brHonornueckne MHBa3UM 1y)KePOTHBIX BUIOB.

JlemoHcTpanun

Ioprper: JIx. V. XaTuuHCOH.

Tabmuupl U cXeMbl: «JKOJOTHYECKHE XapaKTEPUCTHKH HOMyJsauuu», «IIpocTpaHcTBEHHas CTPyKTypa HOMyJIALUM», «Bo3pacTHble mUpamuibl
nonynsanuu», «CKopocTh 3aceeH s HOBEPXHOCTH 3eMIIH Pa3IMUHBIMU OpraHu3MaMmu», «Mojesb akonoruueckoit Humm Jx. M. XaTunHcoHay.

ObopynoBanue: repdapuu pacTeHUH, KOJUIEKI[MH KUBOTHBIX.

JlabopaTopHas padora «IIpucrnocoOiaeHust CeMsH pacCTeHUH K PACCEICHUION.

Tema 9. DKoJ10rHsI c0001ECTB. IKOIOTHYECKHE CHCTEMBI.

CoobmuiecTBa opraHu3MoB. bronenos u ero cTpykrypa. CBsi3u MexIy OpraHH3MaMH B OHOIEHO3E.

Oxocucrema kak OTKpbITas cucrema (A. k. Tencmu). DyHKIHOHANbHBIE OJIOKM OPraHU3MOB B JKOCHCTEME: INPOMYLECHTHI, KOHCYMEHTEL,
penyuenTsl. Tpopudeckue yposuu. Tpodudeckue nenu u cetn. A6uotnueckue 610ku sxocucTeM. [IouBbl 1 MBI B dKOCHCTEMax. KpyroBopot BemiecTs u
IOTOK YHEPTHH B 9KOCHCTEME.

OcCHOBHBIE [TOKa3aTeIn YKOCHCTEMBL. broMacca u mpogyKuust. DKOIOrHYecKHe MHPaMUABI YHCell, OHOMAcChl 1 SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpapneHHbIE 3aKOHOMEPHBIC CMEHBI COOOLIECTB — CYKLECCHU.
TlepBuuHble W BTOPHYHBIE CYKI[ECCHM M HMX NPUYHHBL. AHTPOIOTCHHBIE BO3NCHCTBUS Ha cykneccuu. KimmMakcHoe coobmectBo. buopasnooOpasue u
HOJIHOTa KPYTOBOPOTA BEIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

TIpupoaHbIe 3KOCUCTEMBI. DKOCUCeMbl 03EP U peK. IKOCUCEMbL MOPell U OKeAHO8. DKOCUCHeMbl MYHOP, 1eCO8, CMenel, NyCHblHb.

AHTpPOIOTeHHBIE JKOCHCTEMBL. ATPOIKOCHCTEMA. ATPOLCHO3. Pa3anunst MexIy aHTpOIOTeHHBIMHI U IPHPOJHBIMH SKOCUCTEMaM H.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ["opozackas ¢opa u payna. CunanTponuzanus ropojckoii payssl. buonoruueckoe u
XO34HCTBEHHOE 3HAUCHHE arPOIKOCHCTEM H yPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HPOPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX. Poib KackaoHoeo sghexma u 8u008-30uduxamopos
(kniouesbix 6u008) 6 yuxyuonupoganuu skocucmem. IlepeHOC JHEPTHM M BEIIECTB MEKIY CMEXHBIMH JKOCHCTEMaMH. YCTOHYMBOCTH OPraHU3MOB,
HOIYJIAHI 1 9KOCHCTEM B yCIOBHAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3IEHCTBUH.

Mexanuzmvl 8030elicmeus 3a2pA3HeHUll PA3HLIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U DKOCUCIIEMHOM YPOBHAX,
OCHOBYL IKOJI02ULECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmas. MeToIOoI0THI MOHHTOPHUHTA €CTECTBEHHBIX U aHTPOIOTCHHBIX SKOCHCTEM.

JleMOHCTpauH

Toptper: A. Ix. Tencau.

Tabmumpr u cxembl: «CTpykTypa OuoleHO3a», «DKOCHCTEMa IIHPOKOIHCTBEHHOTO Jieca», «DKOCHCTEMAa XBOWHOrO Jecay, «DyHKIHOHAIbHbIC
IpyHIbl OPraHU3MOB B 3KOCHCTEeMe», «KpyroBopoT BemecTB B 3kocHcTeMe», «llenmn muranus (macTOMIHAas, AETPUTHAA)», «IKOJOrMYecKas MUpaMuaa
qucem», «DKOIOrMueckas NUpaMHuaa Ouomaccel», «DKOJOrMYecKas mnupamuaa dSHeprum», «OOpaszoBanue OGonoray, «llepBuuHas cCykueccus»,
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«BoccTaHoBieHHE Jeca Tocnie Toxapa», «DKOCHCTeMa 03epay, «ArpoueHos3», «KpyroBopoT BeliecTB M HOTOK JHEPTHM B arponeHose», «Ilpumepsr
YpOOIKOCHCTEM.

ObopynoBanue: repbapui pacTeHUH, KOUIEKIMH HACEKOMBIX, dydena HOTHI U 3Bepei, repOapHH KyJIbTYypHBIX H AUKOPACTYLIMX PACTCHHI,
aKBapUyM KaK MOZEIb SKOCHCTEMBL.

MpakTuyeckas padora «/3yyeHue u onucanue ypoosKOCHCTEMBI».

JlaGopaTopHas padoTa «/3ydeHne pa3zHOOOpa3ns MEIKHX IOUYBEHHBIX WICHHCTOHOTHX B Pa3HBIX SKOCHCTEMAX».

IKcKkypeusi «DKCKypeHs B THIIMYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, eIbHHUK, Ha CYXOTOJIbHBIN MM NOHMEHHBIN JIyT, 03ep0, 60JI0TO)».

IKcKkypeust «DKCKYpCHs B arpo3KOCUCTEMY (Ha I0JIE MIIH B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riodabHast IKocucTeMa

Buocdepa — obimennanerapHas 00ono4ka 3eMin, Iie CYIECTBYeT MM CyLIeCTBOBANA JKH3Hb. Pa3BuTHE MpeacTaBleHui o 6rocdepe B Tpyaax .
3rocca. Yuenue B. U. Beprajckoro o 6rnocdepe. Obmactu Grocdepst u e€ coctas. JKuBoe BeliecTBO OHOC(EphI U ero GyHKIIHH.

3aKOHOMEpPHOCTH cymliecTBoBaHHs Ouochepsl. OcobenHOCTH Onocdepsl Kak r1odanbHOI dKOCHCTEMBL. JluHamMudeckoe paBHOBecue B Ouochepe.
KpyroBopoTs! BelecTB 1 GHOre0XMMHYECKNE LMKIIbI (yriiepo/a, a3ora). PUTMUUHOCTS siBICHNI B OHocdepe.

3oHanbHOCTH OMOChephl. TloHsTHE 0 GroMe. OCHOBHBIE OMOMBI CYIIM: TYHJpPA, XBOWHBIC Jieca, CMELIAHHbIC U IIMPOKOIMCTBEHHbIE JIECa, CTEIIH,
CaBaHHBI, l'lyCTblHl/l, Tponnqecxue Jieca, BblCOKOFOpbfl. KJ'II/IMaT, paCTMTCJ'lebIFl Hu )I(HBOTHbIﬁ Ml/lp 6HOMOB Cyl_LIl/l.

CTpyKTypa U (QyHKIHS KUBBIX CHCTEM, OLIEHKA X PECYPCHOTO MOTEHIHAa i OHOCHEPHBIX (yHKIHIA.

JleMOHCTpauu

Toptpetsr: B. M. Bepraznckuii, 3. 3rocc.

Tabmunsr u cxemsl: «['eoctepsr 3emmm», «KpyroBopor asora B mpupoze», «Kpyrosopor yriepoxa B mpupone», «KpyroBopor kuciopoma B
npupone», «Kpyrosopor Boxsl B mpupozae», «OcHOBHEIE OHOMBI cymm», «Kimmarmdeckue nosica 3emim», «Tynpapa», «Taiira», «CMemaHHBIH Jecy,
«InpokonucTBeHHBIH Jecy, «Crenb», «CaBanHay, «IlyctoiHsa», « Tponuueckuii ecy.

ObopyznoBanue: repdapuu pacTeHHI pa3HEIX OHOMOB, KOJUICKIINY KUBOTHBIX.

Tema 11. YestoBeKk H OKpy:KalolIasi cpea

DKOIOrHYecKue KPU3KCH U UX MPUYHHBL. BoszeiicTBue uenoBeka Ha Ouoctepy. 3arps3HeHHe BO3MYIIHOH cpexpl. OxpaHa Bo3oyXa. 3arps3HEHH e
BOZHOM cpenpl. OxpaHa BOIHBIX pecypcoB. Paspymenue moussl. OxpaHa NOYBEHHBIX pecypcoB. V3MeHeHNe KMarTa.

AHTpPOIOTeHHOE BO3JICHCTBHE HA PACTUTEIBHBIA M )KUBOTHBIA MHp. OXpaHa PaCTUTENBHOTO U JKMBOTHOTO Mupa. OCHOBHBIC IPHUHIHUIBI OXPAHBI
npuponpl. KpacHsie kauru. Oco6o oxpansiemsie npupoatbie Tepputopun (OOIIT). Borannueckue caabl ¥ 300JI0THUECKHE TAPKU.

OCHOBHBIC TIPUHIIUIBI YCTOIHYMBOTO Pa3BHTHA YeJIOBEUESCTBA M NPHPOILL. PanuoHadbHOE MPHPOIOIOIb30BAHAE U COXPAHEHHE OHOIOIHYECKOro
pasHooOpasust 3emiu. OOwMEe 3aKOHOMEPHOCTH TJIOOANBHBIX SKOJOTHYECKUX KpHU3HUCOB. OCOOEHHOCTHM COBPEMEHHOTO KpH3HCAa U €ro BEpOSTHbBIE
HOCIICACTBUSL.

Pa3BuTHe METOZOB MOHMTOPHHTA PAa3BHTHS OIACHBIX TEXHOTEHHBIX HporeccoB. Cucmemuvle ucciedoganus nepexooa K pecypcocbepezaioujeii u
KOHKypeHmocnocobnoil snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcol. Hayuonanvivie ungopmayuonnsle cucmemsl, obecnevugaiouue 00Cmyn
K UH@oOpmayuu no cocmosHuio OmoenbHuix U008 u xocucmem. OcHO8bL dKOpeadburumayuy d3Kocucnmem u cnocobos 6opvdbl ¢ OUONOBPENCOCHUAMU.
PexoncmpyKkyus MopcKux u Ha3eMHbIX IKOCUCTHEM.

JleMoHcTpanuu

Tabmupl M cxeMmbl: «3arps3HeHHe arMocepbl», «3arpssHeHue ruapochepbl», «3arps3HeHHe MouBb», «IlapHUKOBBI 3ddhexT», «Ocobo
OXpaHsEeMblIe NIPUPOJHBIE TEPPUTOPHNY, « MO YIIPABIIEMOr0 MUPa».

ObopynoBanue: Gportorpaduu oxpaHseMbIX pacTeHuil u xxuBOTHBIX KpacHoi kHuru Poccuiickoii deneparyu, KpacHol KHUTH peruoHa.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSI IPOI'PAMMBI 1O BUOJIOI'MH HA YPOBHE CPEJJHET'O OBLIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHCS IPOrPaMM CpPEIHEro oOIero oOpa3oBaHUs: JIMYHOCTHBIC,
MeTanpeIMeTHbIE H IpeMETHEIC.

B cTpyKType MTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPAMMEI 110 OMOIOTHH BBIIENCHBI CIIEIYIONINE COCTABIAIONINE: OCO3HAHNE 00YJalOMMMHUCS
POCCHUCKOH Ipa)kKTaHCKOH HACHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BHTHIO, CAMOCTOATEILHOCTH M CAMOOIPENENeHUIO, Haluyue Momusayuy K o0ydIeHHUIO
Ouonorum, yenenanpasiennoe passumue BHYTPEHHUX YOeXKIEHHI NTUYHOCTH HAa OCHOBE KIIOUEBBIX LEHHOCTEHl M HCTOPHYECKHX TPaAHLUHA Pa3BHTHSA
OUOIOrNYECKOro 3HAHHUS, 20MOBHOCMb U CHOCOOHOCM b 00YJAIOIHUXCS PYKOBOJICTBOBATHCS B CBOSH JEATENPHOCTH EHHOCTHO-CMBICIOBEIMH YCTaHOBKAMH,
OPHCYIIHIMH CHCTeMe OHOJIOTHYECKOTO O0pa3OBAaHUS, HAluyue npagoco3HaHUs SKOIOTHIECKOH KyIbTYPBI, CHOCOOHOCMU cmagumb LEIH U CTPOUTH
JKH3HECHHBIE IIIAHBL

JInyHOCTHBIC pe3yabTaThl OCBOCHHUSA IIPOrpaMMBbl I10 Ouonoruu JOCTHUTAKOTCS B C€IWHCTBE y'-lC6HOﬁ U BOCITUTATEIbHOM JCATCIIBHOCTH B
COOTBETCTBUH C TpaAULMOHHBIMH pOCCMﬁCKHMH COLIMOKYJIbTYPHBIMH, HCTOPUIECKUMHU U AYXOBHO -HPABCTBEHHBIMU LICHHOCTAMH, NPUHATHIMU B 06U.ICCTBC
IIpaBUJIaMU U HOpMaMU IOBCACHUA U CHOCO6CTBy}OT nponeccaM CaMOIlO3HaHMA, CaAMOBOCIHUTAHUSA W CaMOPAa3BUTUA, Pa3BUTHUA BHyTpCHHCﬁ TIO3HMII UK
JIMYHOCTH, MATPUOTHU3MA U YBAXKCHHS K 3aKOHY U IPABONOPAAKY, YEJIOBEKY Tpyda U CTapLIEMy IIOKOJICHUIO, B3AMMHOI'0 YBaXXCHUs, 6epe>|<H0ro OTHOILICHUSA
K KyJIbTYpPHOMY HacJI€AMIO ¥ TPAJULIUAM MHOTOHAIIMOHAILHOTO Hapojaa Poccuiickoit denepanun, npupojie 1 okpyxKalromei cpese.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» MOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYalONIHXCS
PYKOBOJCTBOBaTbhCS CHOPMHUPOBAHHON BHYTPEHHEH MO3MILMEH JIMUHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTAlMH, MO3UTHBHBIX BHYTPEHHHX YOEXKICHH H,
COOTBETCTBYIONIMX TPaJHIHOHHBIM IIEHHOCTSM POCCUICKOro o0IIecTBa, paClIUPEHHE KU3HEHHOTO OIBITA M OIBITA JEATEIBHOCTH B MPOIECCE Peatnu3alui
OCHOBHBIX HAalPaBJI€HUH BOCITHTATENIBLHOHN JEATENILHOCTH, B TOM YUCIIE B YACTHU:

1) rpakIaHCKOro BOCHHTAHUS:

c(hOPMUPOBAHHOCTE IPaXKJAHCKON ITO3UIMU 00YYAOIErocs Kak akTHBHOTO M OTBETCTBCHHOT'O WICHA POCCUIICKOTO 00IecTBa;

OCO3HAHNE CBOUX KOHCTHTYIIHOHHBIX IIPaB H 00s3aHHOCTEH, yBaXKCHHE 3aKOHA H IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOHM TBOPYECKOIl AEATEIBHOCTH IIPH CO3JAHHU YYeOHBIX IIPOCKTOB, PEIICHUHM YYeOHBIX ¥ IIO3HABaTENbHBIX 3ajad,
BBIIIOJTHCHUH OHOJIOTHYECKHX JKCIIEPHMEHTOB;

CIIOCOOHOCTH OIIPE/eIISATh COOCTBEHHYIO IIO3HIIHIO 10 OTHOLICHUIO K SIBIICHUSIM COBPEMEHHOIT KU3HU U OOBSCHSATE e€;

YMEHHE YYUTBIBATH B CBOUX JACHCTBHSX HEOOXOIMMOCTh KOHCTPYKTHBHOIO B3aMMOJCHCTBHS JIOACH C PasHBbIMH YOEKICHHSIMH, KyJIbTYPHBIMU
LEHHOCTSIMU U COLIUAJIBHBIM TTOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHHUS y4EOHBIX, IO3HABATEIBHBIX H HCCIIEJOBATEIBECKUX 33/1a4, YBAXKUTEILHOT O
OTHOLICHHS K MHEHHIO ONIIOHEHTOB IIPU 0OCY’KICHHHN CIIOPHBIX BOIIPOCOB OMONIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTbh K TYMaHHUTapHON M BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIHTAHHUSA:

c(hOPMHPOBAHHOCTb POCCHIICKON TPa’kIaHCKOH HICHTHYHOCTH, MATPUOTH3MA, YBaXKEHHS K CBOEMY HApoJIy, YyBCTBA OTBETCTBEHHOCTH IEpen
Poxunoii, ropmocTy 3a cBoi Kpaii, cBoro Poauny, cBoif 36K H KyJIBTYpY, IPOLITOE H HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIICHHE K MPHPOJHOMY HACIEAHIO W NMAaMATHHKAM IPHPOJBI, JOCTIDKEHHSAM Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSIX,
Tpyne;

CIOCOOHOCTH OIEHHBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIEHHE M PAa3BHTHE OHOIOTHHU, MOHUMAHHUS 3HAUCHHS OHOJIOTHU B IIO3HAHHU 3aKOHOB
IPHPOJIBL, B )KH3HHU YeJIOBEKa H COBPEMEHHOIO OOIECTBa;

uzieiiHas yoex1I€HHOCTb, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCT 3a €ro Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHE TyXOBHBIX LIEHHOCTEH POCCUICKOro Hapoa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHIECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATH CUTYAIMIO U IPHHHMATh OCO3HAHHBIE PELICHHUS], OPHEHTHPYSICh HA MOPAJIbHO -HPABCTBEHHbIE HOPMBI H LIEHHOCTH

OCO3HAHHE JINYHOTO BKJIAJ[a B IOCTPOSHUE YCTOHYMBOro OyayIIero;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM POJHUTENSM, CO3JaHHIO CEMbH HAa OCHOBE OCO3HAHHOTO NPMHATHSA IIGHHOCTEH CeMEHHOW >XH3HHM B
COOTBETCTBUH C TPAIUIUAMH HapoJoB Poccun;

4) 3cTeTHYECKOI0 BOCIIHTAHHUSA:

ICTETHYECKOE OTHOIICHUE K MHUPY, BKIIOUas 3CTeTHKY OBITa, HAyYHOTO U TEXHUUECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOLICHHIA;

[TOHUMaHHE SMOLMOHAJILHOTO BO3ACHCTBUS KUBOM NPUPOJIBI M €€ LEHHOCTH;

TOTOBHOCTb K CAMOBBIPa’KEHUIO B Pa3HbIX BUIAX UCKYCCTBA, CTPEMIIEHHE MPOSBIIAT Ka4eCTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusznyeckoro BocnuTaHus, GOPMHPOBAHUSA KYJIbTYPbI 310POBbS H IMOIHOHAILHOIO 0/1aT0NOTyYHs:

NOHMMaHHEe M pealH3allys 3J0pOBOro M Oe3omacHOro obpasa XW3HM (3J0pOBOE IHUTaHUE, COONIOACHUE THIHCHHYECKHX HPAaBHI U HODPM,
cOaaHCUPOBAHHBIA PEXXUM 3aHATHH U OTIbIXa, peryysipHas (u3Hdeckas aKTHBHOCTB), OEPE)KHOr0, OTBETCTBCHHOTO M KOMIIETCHTHOIO OTHOILICHUS K
COOCTBEHHOMY (pU3MUYECKOMY U NICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHHUE LCHHOCTH NPAaBHJ WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO OE30IACHOrO IOBEIECHHS B CHUTYAIUsX, YTPOXKAIOLIUX 3JOPOBBIO M JKH3HU
JIIOJIEH ;

OCO3HAHNE IIOCIIEACTBUM U HEIPHUATUS BPEIHBIX IIPUBBIYCK (YIIOTPEOJICHNUS aJIKOTOJIs, HAPKOTHKOB, KypPEHHU);

6) TPY10BOI0 BOCIIUTAHUS:

TOTOBHOCTH K TPYZy, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYHOII00He;

TOTOBHOCTh K AKTHBHOW MNESATENBHOCTH TEXHOJOTMYECKOH H COLHANIBHOW HaNpaBIeHHOCTH, CIOCOOHOCTh HHHUIUHPOBATh, IUIAHHPOBATh U
CaMOCTOSATENIBHO BBIIOIHSATH TAKYIO AESTEIbHOCTS;

HHTepeC K pasnH4HbBIM cdepaM MHpoGecCHOHAIBHON NeATENbHOCTH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyamymedl mpodeccun H
PEaH30BEIBATH COOCTBEHHBIC )KH3HEHHBIC IIAHEL;

TOTOBHOCTB U CIOCOOHOCTB K 00pa30BaHHIO M CaMO0OOPa30BaHUIO Ha IPOTSHKEHUH BCEH KU3HH;

7) 3K0JIOTHYECKOT0 BOCITUTAHUS
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9KOJIOTHYECKH 11e7eco00pa3Hoe OTHOIIECHHE K IPUPOAE KaK HCTOYHHUKY JKH3HH Ha 3eMile, OCHOBE e€ CyIeCTBOBaHHS

TIOBBIIICHHE YPOBHS 3KOJIOIMYECKON KyIBbTYphl: MPHOOpPETEHHE OMbITA IIAHHPOBAHHUS IIOCTYIKOB M OLEHKH HMX BO3MOXKHBIX HOCTEACTBHH IS
OKpY’KaloLIeH cpesibl;

OCO3HAHHE TII00AIBHOTO XapaKTepa dKOIOTHYECKUX IPoOIeM H IMyTel HX peIIeHus;

CIOCOOHOCTh MCIIONB30BAaTh IMPHOOpETaeMble IPH H3yYCHHU OMOTIOTMH 3HAHUS M YMEHHS IIPU PEIICHHH MPoOIeM, CBA3aHHBIX C PAlHOHAIBHBIM
IPHPOJONONH30BAHIEM (COOMIOCHNE INPaBWII IOBEICHHS B IIPUPOAE, HANpPABICHHBIX HAa COXPAHGHHE PABHOBECHS B OJKOCHCTEMAaX, OXPaHy BHJIOB,
3KocucTeM, Ornocdepsr);

aKTUBHOE HENPUATHE JEHCTBUI, MPHHOCAIINX BPEJl OKPY KalOLIeH MPUPOIHOI cpejie, yMEHHE IPOTHO3MPOBATh HEOIArONPUSTHBIE SKOJIOTHYECKHE
HOCNIEJICTBHS MPEANPUHUMACMBIX JICHCTBHIT 1 IPEAOTBpAIIaTh UX;

HaJIMYME PA3BUTOTO SKOJOTHYECKOTO MBIILICHHS, 3KOJIOTHYECKOH KyJIbTYphI, OIbITa ACATENBHOCTH SKOJIOIMYECKOH HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSl MMM B IO3HABaTENbHOW, KOMMYHHKAaTHBHONH M COLHANBbHOM NpPaKTHKE, TOTOBHOCTH K YYacTHIO B INPAKTHYECKOH AEATEIBHOCTH
9KOJIOTHYECKOi HalpaBIeHHOCTH;

8) HeHHOCTH HAYyYHOr0 IO3HAHHS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHNUSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKH M OOLIECTBEHHOH NPAKTHKH, OCHOBAHHOTO Ha
JMasore KyJbTyp, CIIOCOOCTBYIOIIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOU KYyJIbTYPBI KaKk CpEACTBA BSaMMOﬂeﬁCTBHﬂ MEXIY JIIOAbMHU U ITO3HAHUA MUPA;

MOHNMaHKe crienUKN GHONOTHN KaK HayKH, OCO3HAHMSA e€ PO B ()OPMHUPOBAHUM PAIIMOHAIBHOTO HAYYHOTO MBIILICHHUS, CO3/IaHHH IIEIOCTHOTO
TIPE/ICTABNICHHS 00 OKPY’KAIOIIEM MHUpPE KaK O eJMHCTBE IPUPOJIB], YETOBEKA M OOIIECTBA, B MO3HAHNY MPHPOIHEIX 3aKOHOMEPHOCTEH U PElIeHNH TTpobieM
COXpaHEHHs IPHPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIS COBPEMEHHOH IMBHIM3AIMU: OOECNICUEHHs HOBOTO YPOBHS PAa3BUTHS MEIMIMHBI, CO3JJaHUE
NIEPCTICKTUBHBIX OMOTEXHONOTHH, CIIOCOOHBIX pelIaTh PECypCHBIE NPOOIEMBI Pa3BUTHsS UEIOBEYECTBA, IOMCKAa ITyTeH BBIXOJA M3 TJI00ANBHBIX
9KOJIOTHYECKHX TTPOOIeM U 0becriede s epexoaa K yCTOHYMBOMY Pa3BUTHIO, PAIIHOHAIEHOMY HCIIOIB30BAaHHIO IIPUPOJIHBIX PECYpPCOB H (HOPMHUPO BAHHIO
HOBBIX CTaHJAPTOB XKH3HH;

3aMHTEPECOBAHHOCTh B MNOJYyYEHNH OMONIOTMYECKHX 3HAHWI B LEJAX ITOBBINICHMS OOIIEH KyJIBTYphl, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK
COCTaBHOI yacTn (PyHKIMOHATIBHON IPAMOTHOCTH 00yJaroImxcs, popMUpyeMoil TP U3y4eHUN OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOAOB IMO3HAHMS, HCIOIb3yeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh IONy4aeMble 3HAHHA IS
aHanu3a U OOBSACHEHUs SBICHHU OKpPY)KAIOIIETO MUpa M HPOHCXOASIUX B HEM H3MEHEHMH, yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOYEHUS HA OCHOBE
Hay4HBIX ()AKTOB M MMEIOIMXCS JAHHBIX C IEJIbIO MOTyYEeHHs JOCTOBEPHBIX BEIBOZIOB;

CIOCOOHOCTH CaMOCTOSTEIBHO HCIO0JIb30BaTh OHOIOTHYECKUE 3HAHUS IS PeLICHUs IPOOIIeM B PealbHbIX JKH3HEHHBIX CHTYAIHAX;

OCO3HAHHE IIEHHOCTH HAYYHOH [EATECIbHOCTH, TOTOBHOCTD OCYIIECTBIIATh HPOCKTHYIO H HCCIEA0BATENbCKYIO NESITEIbHOCT HHANBHIYAIBHO U B
rpymnne;

TOTOBHOCTb M CIHOCOOHOCTH K HEIPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K AKTHBHOMY IIOIYYCHHIO HOBBIX 3HAHMI 1O OHOIOTHH B
COOTBETCTBUH C KU3HCHHBIMHU NTOTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIbTATbI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydeOHOro mpeaMera «bHONOTHS)» BKIIOYAIOT: 3HAYHMBIE 111 (DOPMHUPOBAHHS MUPOBO33PEHUS
00y4aIomUXCsT MEKIUCIUIIMHAPHBIE (MEXIpeIMeTHbIe) OOIeHayYHbIe MOHATHS, OTPa)KaIOMUe IIeIOCTHOCTh HAayYHOH KAapTHHBI MUpA M CIIEIU(UKY
METOZIOB IO3HAHHS, HCIONB3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, DHEPIrHs, SBICHUE, MPOIeCC, CHCTeMa, Hay4HbIH ()aKkT, IPHUHIMI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIeI0BaHUe, HAOIIOACHUE, H3MEPEHNUe, SKCIIEPHMEHT U JpyTHe); yHHBepCcaIbHEIE yaeOHble qeiicTBUS (II03HABATE IHEIE,
KOMMYHHMKATHUBHBIE, PEryJIATHBHEIE), obecneunBaromue (GopmupoBaHue (yHKIHOHAILHOH IPaMOTHOCTH M COLMAIbHON KOMIIETEHLHH OO0YyYalolMXCs;
CMOCOOHOCTh O0YHaIOMMUXCS HCHOJIb30BaTh OCBOCHHBIC MEKIAMCHMIUIMHAPHBIC, MHPOBO33PEHYCCKHE 3HAHHS U YHHBEpCalbHbIC yueOHbIC NEiiCTBHA B
MO3HABATENbHON U COLMAIBHON MPAKTHKE.

B pesynbraTe u3yueHus OuONOrMM Ha YPOBHE cpeaHero oomero obpa3oBaHusi y oOyuatomierocs OyayT c(hOpMHPOBaHBI MO3HABATEIbHbIE
yYHHUBEpcalbHble YyueOHbIE JEHCTBHSA, KOMMYHHMKATHBHBIE YHUBEpCAJbHbIE YydeOHBIE [CHCTBHUS, PEryJATHBHBIE YHHBEpPCalbHbIE YueOHBIE IEHCTBHS,
COBMECTHAS [IEATEIBHOCTb.

MertanpeaMeTHbIE Pe3yIbTaThl OCBOSHHS IPOrPaMMBbl CPEIHETO OOIIEro 00pa3oBaHMs JIODKHEI OTPAXKaTh:

OpJlaieHHe YHUBEPCAIbHBIMH y4eOHBIMU NO3HABATEIbHBIMH el CTBHAMM:

1) 6a3oBble JIOrHYECKHE AeiiCTBHS:

CaMOCTOSATENBHO (OPMYIIHPOBATE M aKTYaIM3UPOBATh MPOOIEMy, PACCMATPHBATH €€ BCECTOPOHHE;

HCIIONB30BAaTh IIPH OCBOCHHM 3HAHHWN NPHEMBI JIOTMYECKOrO MBINUICHHS (aHanu3a, CHHTE3a, CPABHEHMS, KIacCH(pUKAUM, OOOOIICHUS),
PaCKpPBIBATH CMBICI OHOJIOIMYSCKUX MOHATHI (BBIIEJIATH HX XapaKTepPHbIC IPU3HAKY, YCTaHABIMBATE CBSI3H C APYTUMU IOHATHSIMA);

OIIpeNIeNIATh LIeU JeITeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPHU HX JOCTIDKECHHS, COOTHOCUTH Pe3yNIbTaThl JESATEIBHOCTU C IIOCTABICHHBIMHU
LETIMH;

HCIIONB30BATh OUOJNIOTNYECKUE HOHATHS 11 O0BACHEHUs (hAaKTOB U SIBJICHUIT KUBOW IIPUPOABL;

CTPOMTH JIOTMYECKHE DPACCYKICHHS (MHAYKTHBHbBIC, MJEIYKTHBHBIC, II0 QHAJIOTMM), BBIIBIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B
paccMaTpHBaeMBbIX SBICHUAX, (HOPMYIHPOBATH BEIBOABI H 3AKJIIOYCHHS;

HPHMEHATh CXEMHO-MOJICNIbHBIE CPEJICTBA JUIsl NPEACTABICHHS CYIIECTBEHHBIX CBA3CH M OTHOIICHUH B M3y4aeMbIX OMONOTMYECKHX O0BEKTaX, a
TaKoke IPOTUBOPEUNiT Pa3HOTO POJA, BEIBICHHBIX B Pa3IHYHBIX HHPOPMAIUOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIAH PeIleHns IPOOIeMbl C yIETOM aHaIN3a HMEIONMXCS MAaTePHaIbHbIX H HEMAaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JeATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3yIbTATOB LIEJISIM, OLIEHHBATH PUCKHU MOCICICTBHI EATeIbHOCTH;

KOOPIMHHUPOBATh H BBINONHATH PAaOOTY B yCIOBHAX PEalbHOTO, BUPTYaIbHOTO I KOMONHUPOBAHHOTO B3aHMOMICHCTBHS;

pa3BUBaTh KPeaTHBHOE MBIIIICHUE IPY PEIICHHN KH3HEHHBIX IPOOIEM.

2) 6a30BbIe HCCIEI0BATEIBCKHE eHCTBUS:

BNIAJICTh HAaBBIKAMH y4eOHO-UCCIIEIOBATENbCKOH U MPOSKTHOH NeATeNbHOCTH, HaBBIKAMH Pa3pelIeHHs IpooieM, CIOCOOHOCTEIO H TOTOBHOCTBIO K
CaMOCTOSATEIFHOMY IIOUCKY METOJIOB PEIIeHHs IPaKTHUSCKUX 3a/1ad, IPUMEHEHHIO PAa3IMIHBIX METOJO0B II03HAHUS;
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HCHOb30BaTh Pa3IMYHbIC BHIBI JAEATEIBHOCTH T10 TIOTY4YEHHIO HOBOIO 3HAHHSA, €T0 HHTEPIPETAIMH, TIPeOOPa30BaHUIO H NPUMEHEHHIO B y4eOHBIX
CHTYyaIusX, B TOM YUCJIC IPH CO3MAaHUN yIEOHBIX H COIHANBHEIX MPOCKTOB;

(opMHpOBaTH HAYYHBIH THIT MBIIIICHHS, BIACTh HAYYHOH TEPMHHONOTHEH, KIIFOUEBBIMH IOHATHAMH H METOAMH;

CTaBUTh U GOPMYITHPOBATH COOCTBEHHBIE 3a1a41 B 00Pa30BATEIBHOM JCATEIBHOCTH U KU3HCHHBIX CHTYAIHAX;

BBIABIATH TIPHYMHHO-CIICACTBEHHBIC CBA3H M AaKTyalM3HUpOBAaTh 3ajady, BBIABUTATh THUINOTE3y €€ PEIICHUsS, HAXOAUTh apTyMEHTH Ul
JI0OKA3aTeTbCTBA CBOMX YyTBEPKACHHUH, 3a1aBaTh MaPaMETPhl U KPHTEPUH PEIICHUS;

aHAM3UPOBATh TIOTyYEHHBIE B XOJ€ PENICHHA 3a[aul Pe3yNbTaThl, KPHTHIECKH OLECHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHHE B
HOBBIX YCIIOBUSX;

JIaBaTh OLEHKY HOBBIM CHTYAI[UsIM, OLIEHHBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH LeJICHANPaBICHHBII MONUCK MEPEHOCa CPEJICTB U CIOCOO0B JEiCTBHS B MPO(ECCHOHABHYIO CPeIy;

YMETh NIEPEHOCUTH 3HAHUS B IO3HABATENBLHYIO U IPAKTHYECKYIO 00NACTH KH3HEEATENbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTel;

BBIIBUI'aTh HOBBIE€ HJICH, IpelaraTb OPUTHMHAJIBHBIC NOAXOAbl U PELICHHUSA, CTABUTH np06neM1>1 U 3a1a4d, OOIyCKaromMe aJlbTCPHATHBHBIC
peleHus.

3) pa6oTa ¢ nHpopmanueii:

OPHMEHTHPOBATLCS B PA3NMYHBIX HMCTOYHMKAX HMHQOpMaruu (TekcTe ydeGHOro MocoOHs, HaydHO-TIOMYJNAPHOH JMTepaType, OHOIOTHYECKHX
CIIOBapsAX M CIIPaBOYHMKAX, KOMIBIOTEPHBIX 06a3ax JaHHBIX, B VIHTepHeTe), aHaIM3MpOBaTh MH(QOPMANHMIO Pa3IMYHEIX BHIOB M (OPM IIpe/CTaBICHHUS,
KPUTHYECKH OICHUBATh €& IOCTOBEPHOCTh ¥ HEPOTHBOPEYNBOCTH;

(opMyIHpOBaTh 3ampoCkl M NPUMEHATH PA3IMYHBIE METO/IBI IIPU MOMCKE M 0TOOpEe OMOIOrnuecKoi nHpOpMaIny, HeOOXOMMOIT JITs BBIONHEHHS
y4eOHBIX 3a/1a4;

IpHOOpeTaTh ONBIT CHOIB30BaHUA MH()OPMAIHOHHO-KOMMYHHKATHBHBIX TEXHOJOIHH, COBEPIICHCTBOBATE KyJIbTYPY aKTHBHOTO HMCIIONb30BaHMS
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATENBHO BBIOMPATh ONTHMAJbHYI (OpMy IpeicTaBieHHs Ouonormyeckoid wHMOpMamuu (cxemsl, TpadMKH, IMArpaMMbl, TaOIHIbI,
PHCYHKH H ApYyroe);

HCHOJIb30BaTh HAy4HBIH SA3bIK B KauyecTBE CPEJACTBAa IIpH pabore ¢ Omonormueckoil wH(pOpMAIMed: NPUMEHATh XMMUYECKHE, (U3HYECKHe H
MaTEeMaTUYECKHUE 3HAKU M CHMBOJBI, (opMyibl, abOpeBHaTypy, HOMEHKIATypy, MCHOIb30BaTh M MPEOOPa3oBBIBATh 3HAKOBO-CHMBOIMYECKHE CPEICTBA
HAaTJIAIHOCTH;

BIIAJICTh HABBIKAMHU PACIO3HABAHMA U 3AIUTHI HH(POPMAIINH, HHPOPMAIIMOHHON 6€30MaCHOCTH IMIHOCTH.

OgjaeHne yHHBEPCAJILHBIMH KOMMYHUKATHBHBIMU el CTBHAMM

1) oGuenue:

OCYIIECTBIATh KOMMYHHMKAIMM BO BCEX C(pepax >KU3HH, aKTHBHO y4acTBOBATh B JMAJOre MIM JMCKYCCHM MO CYIIECTBY OOCYKHIAaeMOH TEMEI
(ymeHne 3amaBaTh BONPOCHI, BBICKA3BIBAaTh CYXKICHHA OTHOCHTENBHO BBINONHCHHUA NPEIAracMoi 3ajadM, yYHTHIBATh MHTEPECHl M COTJACOBAHHO CThH
TO3MINH IPYTHX yJaCTHUKOB UAJIOTa WM JUCKYCCHH);

pacmosHaBaTh HeBepOalbHBIC CpPENCTBA OOIICHMS, TOHMMATh 3HAUCHHE COIHMAIBHBIX 3HAKOB, NPEANOCHIIOK BOSHHKHOBEHHS KOHQIMKTHBIX
CHUTYaINii, yMETh CMATYaTh KOHQIUKTHI 1 BECTH II€PETOBOPEI;

BNAJIETh PA3TMYHBIMU CIOCOOAMU OOIIEHHs M B3aMMOJEHCTBHS, IOHUMATh HAMEPEHHs JPYTUX JIOJEH, MPOABIAThL yBaKUTEILHOE OTHOUIEHUE K
cobecesHNKY 1 B KOPPEKTHOM hopMe (hopMyIMpOBaTh CBOU BO3PAXKEHHS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMecTHAasI 1eSITeJIbHOCTh:

MOHMMATh M HCIIONB30BaTh NPEUMYIIECTBA KOMAHIHOM M MHIMBHIyalbHOH pabOTHI NMpU pelleHHH OMOIOrMYecKoi Mmpo6aemMbl, 060CHOBHIBATH
HE00X0MMOCTh PHMEHEHHS TPYIIOBBIX (POPM B3aUMOJICHCTBHSA NP PELICHHN y4eOHOI 3a/1a4u;

BBIOMPATh TEMATHKY H METO/IBI COBMECTHBIX JEHCTBHH ¢ yuéTOM OOIIMX HHTEPECOB H BO3MOMKHOCTEH KaXk/10To uleHa KOJUIEKTHBA;

NPUHUMATH 1IEJI1 COBMECTHOH AEATEIbHOCTH, OPIraHU30BbIBATE U KOOPAMHMPOBATH JCHCTBHS MO €€ NOCTHIKEHUIO: COCTAaBIAThH IUIAH JICHCTBUH,
pacnpeenaTh POl ¢ y4ETOM MHEHHH Y4aCTHUKOB, 00CYKaTh PE3yIbTaThl COBMECTHOH paboThI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIA/[a M KAXKJIOTO y4aCTHHKA KOMAH/BI B OOIINIA pe3yibTaT 1o pa3spaboTaHHBIM KPUTEPHM;

Ipe/IaraTh HOBBIE IPOEKTHI, OLCHNBATh UJIEH C IIO3UIUH HOBH3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOH 3HAUMMOCTH;

OCYIIECTBIIATE MO3UTHBHOE CTPATErHYECKOE MOBEJICHNE B PA3IMYHEIX CHTYAINSX, TIPOSABIIATH TBOPYECTBO H BOOOPAXKEHHE, OBITH MHHUINAT UBHBIM.

OgBjajeHne YHHBEPCATBHBIMH PeryJisi THBHBIMHU J1el CTBHSIMH :

1) camoopranu3sanus:

HCHOJIb30BaTh OMONOTHYECKUE 3HAHNS ISl BBIABICHHUS IIPOOJIEM M MX PEIICHHUS B )KH3HCHHBIX H YUEOHBIX CHTYAIHsX;

BBIOMpAaTh HAa OCHOBE OMONIOTMYECKHX 3HAHWI LIeJI€BEIC M CMBICIOBBIE YCTAaHOBKM B CBOMX IEHCTBMSAX M IOCTYNKAaX MO OTHOIICHHIO K JKHBOH
HPHPOJIE, CBOEMY 3JI0POBBIO M 3JI0POBBIO OKPYKAIOLIHX;

CaMOCTOSTENBHO OCYIIECTBIIATH II03HABATENIBHYIO JICATENBHOCTh, BBIABIATH MPOOJIEMEI, CTaBUTh M (OPMYIMpOBAaTH COOCTBEHHBIC 3aJadyd B
00pa3oBaTenbHON AEATETFHOCTH U KIH3HEHHBIX CHTYalUAX;

CaMOCTOSATENIBHO COCTABMATH IJIaH PEIICHHUS TPOOIEMBI C yIETOM MMEIOIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH ¥ MPEANOYTEHHI;

JIaBaTh OLCHKY HOBBIM CHTYaIlHsM;

PacmmpATh PaMKH y4eOHOTO TPEIMETa Ha OCHOBE JTMYHBIX IPEATOYTCHUH;

JeNaTh OCO3HAHHBIH BRIOOP, apTyMEHTHPOBATE €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHMBATh NPUOOPETEHHBII OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U TIPOSIBIICHHIO MIMPOKOH PYIWINH B Pa3HBIX 00NACTAX 3HAHMH, TOCTOSHHO MOBHIMIATH CBOH 00pa30BaTETbHBIH
U KyJlbTYPHBIH ypOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHUTYalLlsM, BHOCHTh KOPPEKTUBBI B JIEATEILHOCTh, OLIEHUMBATL COOTBETCTBUE PE3YILTATOB LIEISM;

BIIAJICTh HABBIKAMH II03HABATENbHOH pedIeKCHM Kak OCO3HAHMS COBEPIIAEMBIX JEHCTBUH M MBICIMTEIBHBIX IPOIECCOB, UX PE3YIbTATOB H
OCHOBAHUIA, HCII0JIB30BaTh MPUEMBI PepIICKCHH I OLIEHKH CHTYAIUH, BEIOOPA BEPHOTO PEIICHNUS;

YMETH OLICHUBATH PUCKHU U CBOEBPEMEHHO IIPUHHUMATh PEINEHHUSA 110 UX CHUIKECHUIO,

MIPUHUMATh MOTUBBI U aPTYMEHTHI APYTHX [IPU aHAJIU3€ PE3YJILTATOB JEATEIbHOCTH,
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3) npuHsTHE Ces1 U IPYrUX:

NPUHUMATH Ce0sl, IOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA;

NPUHUMATH MOTHBBI U @pIyMEHTBI IPYTUX [IPH aHAJIU3€ Pe3yJIbTATOB ACSTENbHOCTH;

[PU3HABATH CBOE IPABO U MIPaBO APYTHX Ha OLIMOKY;

Pa3BUBATH CIIOCOOHOCTH IIOHUMATH MHUP C [IO3ULHH JPYrOro YeI0BEKA.
OPEAMETHBIE PE3YJIbTATbBI

IpenMeTHBIE pe3yNbTaThl OCBOCHUS COZepXkaHHs yueOHoro mpeamera «buonorus» Ha yrimyOnéHHOM ypoBHE OPHEHTHPOBAHBI Ha obecrieyeHue
npopUILHOr0 00yueHus oOydaromuxcs: Ononoruu. OHHM BKITIOYAIOT: CrieUU(UYecKue ATl OHOJIOTHH Hay4HbIe 3HAHMS, YMEHHS U CIOCOOBI neifcTBhil Mo
OCBOCHHIO, MHTEPIPETALNH U IPe0oOpPa30BaHUIO 3HAHUI, BU/bI ACSATEIBHOCTH MO MOJYYCHUIO HOBBIX 3HAHUH U UX NMPUMEHCHUIO B PA3JIMYHBIX y4eOHBIX, a
TaKKe B PEAIbHBIX KU3HEHHBIX CUTYyalUsX. [IpeIMeTHbIE pe3yIbTaThl IPEICTABICHEI IO FO1aM U3YUeHHS.

[IpeameTHBIE pe3ysbTaThl OCBOCHUS yueOHOro npenmera «buosnorus» B 10 knacce NOIKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCT 3HAHUI O MECTE U POJIU OMOJIOTHH B CHCTEME ECTECTBEHHBIX HayK, B JOPMHPOBAHHHN €CTECTBEHHO-HAYYHOII KAPTHHBI MHpA, B
MO3HAHHU 3aKOHOB IIPHPOJBI U PEIIeHHH NPoOIeM palHOHAIBHOTO IPHPOIONONIB30BAHMSA, O BKJIAJE POCCHHCKHX U 3apyOekKHBIX yYEHBIX B Pa3BUTHE
OHOJIOTHH;

BNAJICHHE CHUCTEMOH OMOJNOrMYECKUX 3HAHHHM, KOTOpas BKIIOYAET: OCHOBOIOJATraloIife OHOJIOTHYEeCKHe TePMUHBI H IIOHSATUS (XKU3Hb, KIETKa,
OpraHHU3M, MeTa00IU3M, TOMEOCTa3, CAMOPETYIIAIHS, CAMOBOCIIPOH3BEICHIE, HACIIECTBEHHOCTE, H3MEHINBOCTD, POCT U Pa3BUTUE), OHOIOTHIECKHE TEOPUHI
(xnerounas Teopust T. IlIBanna, M. Ilnelinena, P. BupxoBa, xpoMocoMHast Teopus HacieactBeHHocTH T. Moprana), yuenns (H. 11. BaBunoa — o menrpax
MHOroo0pa3usi M HPOHCXOXKJICHHS KyJIbTYpPHBIX DPACTCHHUH), 3aKOHBI (eIMHOOOpa3us HMOTOMKOB IEPBOTO IOKOJICHHS, PACHICIUICHHS, YHCTOTHI TaMeT,
HE3aBHCHMOTo HacnenoBanus ['. MeHzes, rOMOIOrHIeCKHX PSIOB B HacleJCTBEHHOM n3meHunBoctd H. 1. BaBuioBa), mpuHIUIB! (KOMILIEMEH TApDHOCTH);

BIAJICHHE OCHOBHBIMH METOJAaMHU HAyYHOTO IIO3HAHHS, HCIIOIb3yeMBIX B OHOJIOTMYECKHX HCCIIENOBAHHAX JKUBBIX OOBEKTOB (OHHCaHUE,
u3MepeHue, HaOIoAeHUEe, IKCIICPUMEHT);

YMEHHE BBICIATH CyHIECTBEHHbIC IPH3HAKU: BHPYCOB, KJIETOK MIPOKAPHOT U 3yKapHOT, OJHOKIECTOYHBIX U MHOTOKJIECTOUHBIX OPTAHH3MOB, B TOM
yucae OakTepuil, TpuOOB, PacTEHUH, >KUBOTHBIX U 4YeIOBEKAa, CTPOCHUS OPraHOB M CHCTEM OpPraHOB PACTCHHIi, >KHBOTHBIX, YEIOBEKa, IPOLECCOB
JKM3HEACATEIBHOCTH, MPOTEKAMOMIMX B OPraHM3Max PAaCTCHU, JKMBOTHBIX M 4YEJIOBEKAa, OMOJOTMYECKMX MPOLIECCOB: OOMEHa BELIECTB (METaboIM3M),
IpeBpalieHHsl PHEPIUH, OpOKEHHUs, aBTOTPO(GHOTO U TeTepOTPO(GHOro THIOB NHUTAHMSA, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeHo3a, raMeToreHesa,
9MOpHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHS, HHIUBHUAYATbHOTO Pa3BUTHS OPraHU3Ma (OHTOT¢HE3a), B3aHMOICHCTBHS TeHOB,, TeTepO3HcCa,
HCKYCCTBEHHOTO 0TOOpA;

YMEHHE yCTaHABIMBATh B3aHMOCBSA3H MEXITy OpPraHOMIAMHU KICTKH H HX (QYHKIUSIMH, CTPOCHHEM KIETOK Pa3HBIX TKaHeH U UX QYHKIHAMHU, MEXIY
OpraHaMH ¥ CHCTEMaMH OPTaHOB Yy PACTEHHIl, )XUBOTHBIX U YeIOBeKa U UX (QYHKIUSIMH, MEXIy CHCTEMaMH OPraHOB M UX (QYHKUIUSIMH, MEXIy 9T allaMH
oOMeHa BEMIECTB, JTallaMH KJIETOYHOIO IMKJIA H JKM3HEHHBIX IHKJIOB OPTaHU3MOB, JTAallaMH SMOPHOHAIBHOTO Pa3BHTHSA, TCHOTHIOM H (DEHOTHIIOM,
(eHOTHIIOM U (haKTOpaMU Cpebl OOUTaHNUS;

YMEHHE BBISBILITh OTINYHTEIbHbIC IPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE PACTECHU, JXUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0NB30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJOrHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY JUIS JIOKAa3aTENbCTBA POJICTBA OPraHU3MOB
pa3HbIX CHCTEMAaTHYECKUX IPYIII;

yYMEHHE pellaTh OHOJOTHMYECKHE 3aJauH, BBIBIATH NMPUUYMHHO-CICICTBEHHBIC CBSI3H MEXKIY HCCICAYeMBIMH OHOJIOTMYECKUMHU IPOLECCaMH H
SIBJICHUSIMH, JIEJIaTh BBIBOJBI M IIPOTHO3BI HA OCHOBAHUH ITOIyYECHHBIX PE3yJIbTaTOB;

YMEHHE BBINONHATH J7a00paTOPHBIE U MPAKTHYECKKE PabOTHI, COOI0IATh MpaBUiIa NPH paboTe ¢ yueOHBIM U TaGOpPaTOPHBIM 000PYJOBAHUEM

YMEHHUE BBIABUT'aTh T'MIIOTE3bI, IPOBEPATH UX SKCIEPUMEHTAIBHBIMU CPEACTBAMHU, (bOpMyJ'll/lpySl [EJIb UCCIE€I0BAHUS, aHAJIU3UPOBATH I1OJTyIYCHHBIC
PE3yabTaThl U ACJIaTh BBIBOBI,

YMEHHE Y4acTBOBaTb B Y4eOHO-HCCIENOBATENbCKOH padoTe IO OHOIOTHH, SKOJOTUH M MEIUNUHE, IPOBOAUMON Ha 0a3e IIKONBHBIX HayYHBIX
00I1eCTB, U IMyOIHYHO IPEACTABIATH ONYICeHHbIE Pe3yIbTaThl HAa yICHHIECKUX KOH(PEPEHIIHSX;

yYMEHHE OLCHHBATh JTHYECKHE ACIEKTHl COBPEMEHHBIX HCCICIOBAaHUH B 00NacTH OMONOIMH M MENUNUHB (KIOHHPOBAHHE, HCKYCCTBEHHOE
OILIOZIOTBOPEHHE, HAIIPABICHHOE H3MEHEHNE TeHOMA U CO3J[aHHEe TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymieil ImpodecCHOHAIBHOI NEATEeNbHOCTH B OONACTH OHOJOTHMH, MEIHIMHBI, OMOTEXHOIOTHH,
BETEPHHAPHY, CEJIBCKOTO XO3siiCTBA, INHUIIEBOH IPOMBIIUICHHOCTH, YINMyOISTh IIO3HABaTENBHBI WHTEpEC, HANpaBICHHBII Ha OCO3HAHHEIH BHIOOP
COOTBETCTBYIOMIEH MPO(GeCCHH U MPOJOIDKEHHE OHOIOTHIECKOro 00pa3oBaHuUsl B OPraHU3AIHAX CPEJHETO NPO(ECCHOHAIBHOTO U BBICIIEr0 00pa30BaHU .

IpenmeTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro npeameta «buonorus» B 11 kiacce JOMKHBI OTPaKaTh:

c(hOPMUPOBAHHOCTE 3HAHUH O MECTe W POJM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAyYHOU
KapTHHBI MHpA, B IIO3HAHHU 3aKOHOB IIPUPOJBI M PEIICHUM JKOJIOTHYECKHX IIPOOJIeM UYellOBEYeCTBA, a TAKKEe B PEIICHHU BOIPOCOB PAIOHAIBHOTO
IPHPOJONONG30BAHMSA, U B (JOPMUPOBAHHU LIEHHOCTHOIO OTHOIIGHHUS K IIPUPOJE, OOLIECTBY, UEIOBEKY, O BKJIAJEC POCCHUHCKHMX U 3apYOCKHBIX yIEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CHCTEMOH OHOJIOTHYECKHX 3HAHHM, KOTOpas BKIIIOYAeT ONpejAciCHHS H IOHMMAaHHE CYIIHOCTH OCHOBOIOJNATAaONIINX
OMOJIOTMUECKUX TEPMHUHOB U MOHATHUI (BUJ, SKOcHCcTeMa, Ouocdepa), Ononornueckue Teopuu (3BororonHas Teopus Y. JlapBuHa, CHHTETHYECKAS TEOPHS
sBomtonun), yueHus (A. H. CeBeprioBa — o myTsix ¥ HanpapieHHsX 3Bontoiun, B.1. BepHanckoro — o 6uocdepe), 3aKoHbI (TeHETHYECKOT0 paBHOBecHs K.
Xapmu u B. BaitnOepra, 3apoasiieBoro cxoxcrsa K. M. bopa), npasuna (Munumyma HO. JIuOuxa, 5KOJOrMYeCKOW MHUPaMHIbl SHEPTHH), THUIIOTE3bI
(runore3a «mupa PHK» V. T'unbepra);

YMEHHE BIAaIeTh OCHOBHBIMH METOJAMH HayYHOTO IO3HAHHUS, MCIIONB3yEeMBbIMH B OMONIOTMYECKUX HCCICIOBAHUIX JKUBBIX OOBEKTOB U YKOCUCTEM
(omucaHue, H3MepeHne, HaOMoeHNe, SKCIIEPHMEHT ), CIIOCOOaMH BBISBICHHUS U OLICHKH aHTPOIIOTEHHBIX H3MEHEHH B IIPUPOJE;

YMEHHE BBIJENATH CYIIECTBEHHBIC IIPU3HAKH: BHJOB, OMOTCOLEHO30B, H3KOCHCTEM M Onochepsl, CTAOMIM3HPYIOMIEro, IBIXKYIIETO |
Pa3phIBAIONIETO €CTECTBEHHOr0 0TOOpA, aIONATPUUECKOTO M CHMIIATPHYECKOro BHI000pa30BaHMs, BIMSHMS JBIDKYIIMX CHJI 3BOJIONMH Ha T'eHO(DOHJ
HOMYJISIMH, TPUCTIOCOONICHHOCTH OPraHM3MOB K Cpeie OOMTaHMs, YepeOBAHMS HAIpPaBICHHN SBOJNIONNH, KPYrOBOPOTA BEIECTB M IOTOKA SHEPTHH B
9KOCHCTEMAX;

YMEHHE YCTaHABIMBATH B3aMMOCBSI3M MEXIy IPOLECCAMU OBOJIOLMH, ABHIXKYIIMMH CHJIAMH aHTPONOreHe3a, KOMIIOHEHTaMH Pa3IHYHBIX
3KOCHCTEM H l'lpl/lCl'IOCO6J'leHHﬂMl/l K HUM OpPraHu3MOB;
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YMEHHE BBIAB/IATH OTJIMYMTEIbHbIC NMPU3HAKU JKMBBIX CHCTEM, NMPHUCIOCOOIEHHOCTh BHIOB K CpeJe OOMTaHHsA, a0MOTHYECKMX H OHMOTHYECKHMX
KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBsI3€ii OpraHH3MOB B COOOIECTBAX, AHTPONOTEHHBIX H3MEHEHHUH B 9KOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOLIHE apIyMEHThI, OHOIOrHYECKYIO TEPMHHOJIOTHIO M CHMBOJIHMKY JUIS 0Ka3aTeIbCTBA POJCTBA OPraHU3MOB
Pa3HBIX CHCTEMATHYECKHX IPYIII, B3aMMOCBS3H OPraHU3MOB U CPeJbl OOMTAHHs, €ANHCTBA YEIOBEYECKHX PAc, HEOOXOMMMOCTH COXPAHEHHSI MH Oroo0pasust
BHJIOB U SKOCUCTEM KaK yCJIOBUs COCYILECTBOBAHHUS IIPHPOJIbI H YENIOBEUECTBA;

yMEHHE pellaTh OHONOTMYECKHE 3a/auH, BBIABIATH IPHYHMHHO-CIICACTBEHHBIC CBSI3M MEXKIY HCCIEAYEMBIMH OHONOTMYECKUMHM IIPOLECCAMH M
SIBICHHSIMH, JIEJIATh BBIBOIBI M IIPOTHO3BI HA OCHOBAHUH MOJTY4EHHBIX PE3YJIbTaTOB;

YMEHHE BBIIOJHATH 1a00paTOPHBIE M MPAKTUYECKHE PabOTHI, COOIIONATh MpaBuiIa MpH paboTe ¢ yueOHBIM 1 1abopaTOPHBIM 000PYI0BaHHEM

YMEHHE BBIIBUTATh TUIOTE3BI, IPOBEPATH MX SKCIEPUMEHTAIBHBIMH CPEICTBAMH, (GOPMYIUPYs IENb UCCIIEIOBAHNS, aHAIM3UPOBATh MONYYCHHBIE
pe3yIbTaThl ¥ JIENaTh BEIBOJIBI;

YMEHHE Y4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKOH paboTe Mo OMONOTHHM, SKOJNOTHH M MEIMIIMHE, MPOBOAMMON Ha 0as3e IIKOIBHBIX HAYYHBIX
00IIECTB, ¥ MyOIUYHO MPEACTABIATH HOMyYEHHbBIE PE3y/IbTaThl HA YUCHHYECKUX KOH(EPECHIIHSX;

YMEHHE OIICHHBATh T'MIIOTE3bl H TEOPHH O MPOMCXOXACHHH JKU3HH, YENOBEKa M YENOBEYECKUX pac, O NMPUYMHAX, IMOCIEACTBHUAX M CIOco0ax
NpeoTBpaIleHus r100anbHEIX U3MEHeHui B 6uochepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBII BBIOOp Oyamyleil npodecCHOHATBHOM JEATENBHOCTH B 00IaCTH OHONOTUH, SKOJOTHH, TIPUPOIOIONb30BAHHS,
MEJIMIINHBI, OHOTEXHOJOTHH, TNCUXOJOTHH, BETCPUHAPHH, CEIBCKOrO XO3siiCTBa, NMHMINEBOI MPOMBINIICHHOCTH, YIIIyONsTh IO3HAaBAaTEIbHBIA HHTEpEC,
HamnpaBJICHHBI Ha OCO3HAHHEIA BBIOOD COOTBETCTBYIONICH MpodeccHu M HPOJODKEHHE OHOJIOrMYecKoro oOpa3oBaHMs B OPraHM3alUAX CPEIHETO
1po)eCCHOHATFHOTO M BBICIIETO 00pa30BaHUs.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBo yacos
Ne HaumMeHnoBanue pa3iesioB 1 TeM DuiekTpoHHbIe (LH(POBLIE)
KonTtpoibhbie IIpakTHyeckne
n/n NPOrpaMMBbl Bceero o0pa3oBaTeJIbHbIE PeCypChI
padoTsI paboThl
1 Buonorus kak Hayka 1
2 JKuBbIe CHCTEMBI M UX H3Y4CHHE 2
3 Buonorus kieTku 2 0.5
4 Xumuyeckasi OpraHu3aIus KIeTKA 10 1
5 CtpoeHue U (pyHKIUU KISTKU 8 2
6 OOMeH BELIECTB U MPEBPAICHUE SHEPTHH B 9 1
KIICTKE
7 HacnencrBenHast HHGOpPMALUS U PeanH3alus 9 05
€& B KJIeTKe '
8 JKu3HEHHbIH UK KIeTKH 6 1
9 CtpoeHue U (pyHKIMU OPraHU3MOB 17 1.5
10 Pa3zMHOXEHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 T'eneTnka — HayKa O HACJICICTBCHHOCTH H 9 05
H3MCHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHUHBOCTU 6 1
14 ['eHeTnka yeaoBeKa 3 0.5
15 Cenex1yst OpraHu3MoB 4 1
16 BuoTexHoNnOTHs ¥ CHHTETHYECKast OHOJIOTHS 4
17 PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 0 13




11 KJIACC

KoJsnyecTBo yacoB

Ne HaumMeHnoBaHnue pa3iesioB 1 TeM DJieKTpoHHbIe (LU (POBbIE)
KonTtpoibhbie IIpakTHyeckne
n/n MPOrpaMmsI Bcero oGpa3oBaTebHbIE pecypchl
padoThI padoThI
1 3apo)kaAeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
NpeJICTaBlIeHUit B OUOIOTHH
2 MHUKpPO3BOTIOLHS U €€ pe3ybTaThl 14 2
3 Maxkpo3BOJTIOLHS U €€ pe3yIbTaThl 6
IporcX0XKACHHE U PA3BUTHUE JKU3HH Ha
4 PONEXOL P 15 15
3emie
5 IIpoucxoxeHue YyeaoBeKka — aHTPOIIOTEHES 10 1
DKoJorus — HayKa O B3aUMOOTHOLICHHUSX
6 OpraHU3MOB U HAIOPraHU3MEHHBIX CHCTEM C 3 0.5
OKpy’Kalomei cpenon
7 OpraHu3Msl U cpea OOUTaHUs 9 1.5
8 DKOJIOTHS BUIOB U MOIYJISLIUI 9 0.5
OKojorus coodmecTB. DKOIOTHIECKIe
9 KOJIOTHsI IECTB. DKOIOTHICCKH 12 05
CHCTEMBI
10 Buocdepa — rmobanpHast 3KocucTeMa 6
11 YenoBek M OKpyXKarolas cpena 6
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5
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HNOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

KoaunuectBo yacoB DJIeKTPOHH
ble
K Jara o
OHTPOJI nugposbie
Ne i/l Tema Ypoka p HpaKTquc]cp] H3yYE€H P
Bcero bHbBIE o0pa3oBaTel
¢ paboThbl usl
padoThI bHbIE
pecypcsl

1 Buonorns xak KOMITICKCHAST HayKa M KaK 9acTh COBPEMEHHOT'O 00IIecTBa 1
2 JKuBble cCUCTEMBI M X CBOMCTBA 1
3 YpoBHEBas OpraHU3aIUs JKUBBIX CHCTEM 1
4 HcTopus OTKpHITHS U M3ydeHHs KIIeTKU. Kitetounas Teopus 1

MeTtoap! MOJIEKYIISIPHON U KJIETOUHO Omosoruu. [Ipaktuyeckas pabora
5 «M3yueHue MeTOI0B KJIETOYHOM Ononoruu (xpomarorpadus, 3JaekTpodopes, 1 0.5

muddepenunansHoe nentpudyruposanue, [1LP)»

XHUMHUYECKHUH COCTaB KIETKU 1

MuHepanbHbIE BEMIECTBA KIETKH, UX OMONIOrHdecKast poib 1
8 Oprannyeckue BemecTBa KieTku — Oenku. JlaboparopHas padorta 1 05

«O0HapyxeHue OEIKOB C MOMOIIBI0 KAYECTBEHHBIX PeaKIIniy '
9 CBoiicTBa, Kitaccupukanys 1 GyHKINH OEIKOB 1
10 Oprannyeckue BelEeCTBa KJIETKU — YIIIEBOAbI 1
11 Oprannyeckue BelecTBa KJIETKU — JIUIUAbI 1

Hyxneunossie kuciotel. JTHK u PHK. JIabopaTtophas paboTa
12 «HccnenoBanue HYKJIEUHOBBIX KUCIIOT, BBIICTICHHBIX U3 KIIETOK Pa3IMYHBIX 1 0.5

OpPTaHU3MOBY
13 Crpoenne u Gpynkunu ATD. JIpyrue nykneozuarpudocdarst (HTD) 1
14 CexBenupoanue JJHK. MeToibl reHOMUKH, TPaHCKPUTITOMUKH, 1

MIPOTEOMUKHU
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15

MeTobl CTPYKTYPHOI OHOJIOTHH

16 Tune! knerok. I[Ipokapuornyeckas kieTka

17 Crtpoenue sykapuoTmdeckor kietku. [Ipaktiudeckas pabota «3ydenue 05
CBOWCTB KJIETOYHON MeMOpaHbD) '

18 IToBepxHOCTHBIH anmapaT KJIETKH

19 OnHoMeMOpaHHbIe OpraHoub! KiIeTkH. [IpakTiueckas padbora «M3ydenne 05
JBMKCHUS TATOIIa3MbI B PACTUTCIIbHBIX KIICTKAX)
[MosryaBTOHOMHBIE OpraHOMIBI KJIETKN: MUTOXOHIPUH, TUIACTHIBI.

20 Jlabopatophast padota «lccnenoBanue mia3Moln3a 1 Ieria3Moin3a B 0.5
PaCTUTENBHBIX KIICTKaX)

21 HememOpanHbIe OpraHOUIBI KIETKH

22 Crtpoenue u GpyHKIUH sapa

23 CpaBHHUTEIbHAS XapaKTEPUCTHKA KIETOK 3yKapuot. JlabopaTopHas padora 05
«3yyeHue CTpoeHHs KIIETOK Pa3IMuHBIX OPraHU3MOB) '
AccuMUITSIIHS U TUCCUMMIILIUS — JIBE€ CTOPOHBI MeTabonu3Ma. THITbI

24 obmena BemecT. JlaboparopHas pabora «/3ydeHne KaTaTHTHIECKOI
aKTUBHOCTH (pepMeHTOB (Ha IpUMepe aMHJIa3bl WIIA KaTalla3bl)y
®DepMeHTAaTHBHBIN XapakTep peaknuii KJICTOYHOTO METaboIn3Ma.

25 Jlabopatophast paboTa «M3yueHue hepMEHTATHBHOTO pacIIeIUIeHH s 0.5
MEPOKCHUAa BOAOPOaAa B PACTUTCIbHBIX U )KUBOTHBIX KJICTKAX)

26 Bbenku-akTHBaTOPHI M OETKU-WHTHOUTOPHI

27 ABTOTpOGHEII THIT 0OMEHa BEIIECTB

28 DOTOCHHTE3

29 XemocuHTes. JlaboparopHas padora «CpaBHEHHE ITponeccoB GOTOCHHTE3A U 05
XEMOCHHTE32)

30 Ana’poOHble oprann3Mbl. Busbl Opoxenust. JlaboparopHas padbota
«CpaBHeHHE MPOIIECCOB OPOKEHHS U IBIXaHHSD»

31 AnpoOHBIE OpraHU3MBI. DTAaITBl YHEPTETHUECKOTO 0OMeHa

32 DHeprust MeMOpPaHHOTO rpaareHTa NpoToHoB. CunTe3 AT®D: padota

npotoHHOM AT®-cuHTa3bI
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33 Peakiuy MaTpu4HOTO CHHTE3a 1

34 Tpanckpunius — MaTpuusblil cuaTe3 PHK 1

35 TpaHcsys 1 €€ Tamsl 1

36 Koaupopanue aMuHOKHUCITOT. Posis pubocoM B OnocuHTe3e Oemka 1

37 OpraHuzanus reHoMa y MPOKapuoT U 3YKapHoT 1

38 MonekyasipHble MEXaHU3MBI SKCIIPECCHU TEHOB Y 9YKapHOT 1

39 Bupycel — BHekeToUHbIe (POPMBI )KU3HU U OOIUTaTHBIE APa3UTHL. 1 05
[Mpaktryeckas pabota «Co3naHne MOJEIH BUPYCa '

40 BupycHble 3a00seBaHus YenOBeKa, )KUBOTHBIX, PACTCHU I 1

41 HaHotexHosoruu B OMOIOTHY U MEIULIMHE 1

42 JKM3HEHHBIH UK KICTKH 1

43 Marpuunsiii cunate3 JTHK 1

44 Xpomocomsl. JTabopaTopHas padoTa «3ydeHrne XpoMOCOM Ha TOTOBBIX 1 05
MUKpOTperaparax

45 JleneHre KJIETKH — MHUTO3 1
Tumer kietok. Kapuokuues u nutokuHes. JlaboparopHas padoTa

46 «HabmroneHne MUTO3a B KIIETKAaX KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX 1 0.5
MUKpOIIperiaparax)

47 Perynsinust ’)U3HEHHOTO LIMKJIA KJIETOK 1

48 OpraHu3m Kak eMHOE LIeNoe 1

49 Tkanu pacrenuii. Jlaboparopnas pabota «/3ydenue Tkaneit pacTeHuin» 1 0.5

50 TkaHu )KMBOTHBIX 1 YenoBeka. JlabopaTopHast padoTa «3yuenue TkaHei 1 05
JKHBOTHBIX»

51 Opransl. Cuctemsl opranos. JlaboparopHast padota «/3yueHue opraHos 1 05
[[BETKOBOTO PACTEHHSI» '

52 Omnopa Tena opraHu3MoB 1

53 JIBI>KeHHE OpraHU3MOB 1

54 IMuranue opranu3MoB 1
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55 [MuTanne MO3BOHOYHBIX XKMBOTHBIX. [InIIeBapuTENbHAs cCHCTEMa YeloBeKa 1

56 JlpIxaHre opranu3MoB 1

57 JIpIxaH1e TO3BOHOYHBIX KHUBOTHBIX U U€JIOBEKa 1

58 TpaHCIIOPT BEIIECTB Y OPTaHU3MOB 1

59 KpoBeHoCHas crcTeMa O3BOHOYHBIX JKHBOTHBIX M YEJIOBEKA 1

60 Beiienenue y opraHu3MoB 1

61 3amura y OpraHn3MoB 1

62 NMMmyHHas clcTeMa yeloBeka 1

63 Pa3npaxxumocTs U peryisnust y OpraHu3MoB 1

64 I'yMmopanbHast peryssinys 1 SHIOKPHHHAS CHCTEMA )KUBOTHBIX M YeIOBeKa 1

65 DopMBI pa3MHOKEHHST OPTaHU3MOB 1

66 [NonoBoe pa3MHOKEHUE 1

67 Metiio3 1
I'amerorene3. O6pa3zoBaHue U pa3BUTHE MOJOBEIX KIeTOK. JlabopaTopHas

68 pabota «/3yueHue CTPOCHUS TOJOBBIX KJICTOK Ha TOTOBBIX 1 0.5
MUKpOTperaparax

69 WHauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTCHE3 1

70 3akyaiKa OpraHoB M TKAHEH M3 3apOJIBIIIEBHIX JICTKOB 1

71 Pocrt n pa3Butne xuBoTHBIX. JlaboparopHast pabora «BbIsiBIeHHE IPU3HAKOB 1 05
CXOJICTBA 3apO/IBIIICH TO3BOHOYHBIX KHBOTHBIX)» '

79 PazmHoxeHue u pa3BuTHe pactenuii. Jlaboparophas padora «CtpoeHue 1 05
OpraHoOB Pa3MHOKEHHUS BBICIINX PACTCHUN '

73 HcTopust CTaHOBIEHUS U Pa3BUTHUS T€HETHKH KaK HayKH 1

74 OCHOBHBIE TIOHSTHUS ¥ CUMBOJIBI TeHeTHKH. JlaboparopHas paborta 1 05
«Jlpozoduia kak 00BbEKT FeHETHIECKUX HCCIIEIOBAHMID) ’
3aKOHOMEPHOCTH HACIICIOBAHUS IPU3HAKOB. MOHOTHOPHIHOE

75 ckpemuBanue. [Ipaktrdeckas pabota "H3yueHne pe3ynbpTaToB 1 0.5
MOHOTHOPHIHOTO CKPEIUBAHUS Y Ap030hHIIb"

76 [uTonornueckrue OCHOBEI MOHOTHOPUIHOTO CKPEIIUBAHUS 1
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77 Ananusupytolnee ckpemyBanre. HenmoiHoe joMUHUpOBaHMe 1

78 Jurnbpunnoe ckpenuBanne. [Ipaktudaeckas padorta «/3yuenne pe3ynpTaToB 1 05
JTUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DHITBI) '

79 [luTonornueckue OCHOBBI AUTHOPUIHOTO CKPEIIHMBAHUS 1

80 ClerieHHOe HacIeJOBaHUE MTPU3HAKOB 1

81 XpPOMOCOMHasI TEOPHsT HACTCICTBEHHOCTH 1

82 [eHeTHKa MoJIA 1

83 I'eHOTHII KaK LIEJIOCTHAS CUCTEMA 1

84 I'eneTnyeckuil KOHTPOJIb PA3BUTHUSI PACTEHUH, )KUBOTHBIX U Y€IOBEKa 1

85 V3meHunBOCTh IPU3HAKOB. BHUIIBI H3MEHUNBOCTH 1

86 MoaudukaoHHas U3MEHYHMBOCTh 1
Bapuanuonnslii psin v BapuannoHHas Kpusas. Jlaboparopnast pabora

87 «HccnenoBanre 3aKOHOMEPHOCTEH MOTUGDUKAITHOHHON H3MEHYHBOCTH. 1 0.5
IlocTpoeHnne BapualMOHHOTO psiia U BAPUALIMOHHON KPUBOID)

88 I'eHoTHIMUeckas n3MeHYMBOCTh. KOMOMHATHBHAS N3MEHYMBOCTh 1

89 MyrannoHHas n3MeHIHBOCTh. [IpakTrueckas padora «Myranuu y 1 05
P30 IITEI (Ha TOTOBBIX MUKPOIIPEIIapaTax ) '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. JMUTeHETHKA U SITUTeHOMHKA 1

91 I'enernka genoseka. [IpakTndeckas pabota «CocTaBieHNE U aHAIN3 1 05
POIOCIIOBHON»

92 Metoapl METUIIMHCKON T€HETUKHU 1

93 3HaueHne MEANIUHCKON TeHETHKH B IPEIOTBPAIICHIH U JICYCHUHN 1
TeHETHYECKUX 3a00JIeBaHN YenoBeKa

94 OcHoBHbIE TOHATHSA cenekuuy. JlabopaTopHas pabota «l3ydeHne copToB 1 05
KYJBTYPHBIX PACTCHUH W TIOPOJ JIOMAITHUX )KUBOTHBIX) '

95 Meronp! cenekroHHON paboTsl. JJabopaTopHas paboTa «3ydeHne MeTon0B 1 05
CENIeKLINU pacTEHUID '

96 JlocTrkeHHs CelIeKIMU pacTeHUH 1 )KMBOTHBIX. [IpakTrdeckas padoTta 1

«IIpuBuBKa pacTeHuUil»
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97 CoxpaHeHue, U3yd9eHHe U UCIIOJIhb30BaHHE TeHETHIECKUX PECYPCOB 1
98 buotexHonorus kak Hayka ¥ 0Tpacib IpOU3BoACTBA. [IpakTrdeckas paboTa 1 05
«/3ydenne 00BEKTOB OMOTEXHOIOTHI»
99 OCHOBHBIE HAIPaBJICHHUs] CHHTETHUYECKOH Onoornu 1
100 XpOMOCOMHas ¥ TEHHAsI HHKEHEPHsI 1
101 MenuuuHcKre GHOTEXHOJIOTUU 1
102 PesepHslit ypok. [ToBropenue, 06001ieHre, cucreMaTi3anys 3HaHui 1
OBIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 102 135
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11 KIIACC

KoanuecTBo yacos JJIeKTPOHHBIE
Ne Hara uMdposbie
Tema ypoka Kourposabubie | IIpakTnyeckue
n/n Bcero HU3YyYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
1 OBomronnonHas Teopus Y. Jlapuna 1
2 JBrxymie cuiibl 3BoJIIOLMY BUIOB 1o Y. JlapBuny 1
3 Bopwba 3a cylecTBoBaHUE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 1
otbop
4 DopMHpPOBAHNE CHHTETUYECKOHN TEOPHH YBOIIOIIUN 1
5 Ortansl 3BOJIIOLMOHHOTO NPOLECCca: MUKPOIBOIIONMSA 1 1
MaKpO3BOJIIOLIHS
6 [omymsanust — >neMeHTapHas eANHHULA SBOJOINN 1

3akoH reHeTndeckoro pasHoBecus [Ix. Xapnu, B. BaitaOepra.
7 JlaboparopHas paboTa «BvIsABICHHE N3MEHUNBOCTH Y 0COOEH 1 0.5
OJTHOTO BUJIa»

DneMeHTapHbIe PaKTOPHI IBOTFOIMU 1
Oddext ocHoBarenst. DdexT OyTHUIOUHOTO TOPIIBIIIKA 1
10 Murpanuu. V3oasiunu nomyssinyii: reorpadudeckas, 1
Ouonornyeckas
11 EcrecTBenHslif 0TOOp — HanpapisIonmid GakTop 3BOJIFONNN 1
12 [onogoit oT60p 1
[pucriocoOIeHHOCTh OPraHU3MOB KaK pPe3yIbTaT
13 MuKpoaBomtoruu. Jlabopatopnas padota «/3yueHue 1 0.5
apoMop(030B U UIU0AIANTANNH Y PACTEHUN 1 KUBOTHBIX)»
[IpuMmepsl IPUCTIOCOOICHUN Y OPTaHU3MOB:
14 Mopdoornueckue, pr3noaornyecKkue, ONOXUMHUYECKHE, 1 05

noBeieHueckue. Jlaboparophast pabota «IIpucnocoodmaeHus

OpraHnu3MoOB U UX OTHOCUTEJIbHA HeJ’IGCOOGpaSHOCTL»
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Bun, ero xpurepuu u ctpykrypa. JJabopatopras pabota

15 1 0.5
«CpaBHEHHE BHIIOB 110 MOP(OIOTHIECKOMY KPHUTEPHIOY

16 CrpykTtypa BUIa 1

17 BunooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIIOLNT 1

18 CBsI3b MUKPO3BOJIIOLIUHN ¥ TTHICMHOJIOTUH 1

19 MakposBomtonus. [lageoHTonOrnueckne MeTOAbl U3y4eHUs 1
9BOJIFOLIMU

20 Broreorpaduueckre METOAbI H3y4eHNUS SBOIOLIN 1

21 OMOpHOIOTHYECKNE U CPaBHUTEIBEHO-MOpdoornyeckne 1
METOABI U3YYESHUSI IBOJIIOLIMI

29 MonekynspHO-TeHETHYECKHe, ONOXHUMHUYECKUE U 1
MaTeMaTH4eCKHUe METObI U3YUeHUs HBOJIIOLIHN

23 OO0mue 3aKOHOMEPHOCTH DBOJIFOIHU 1

24 AnantuBHas paauanys. HepaBHOMEPHOCTh TEMITOB SBOJIOINN 1

25 HayuHble runoTe3sl NpOUCX0KASHHS )KU3HU Ha 3eMIie 1

26 JloHay4HbIE TIPENICTABICHHS O 3apPOXKACHUN KU3HH 1

27 OCHOBHBIE 3Tallbl HEOPTAaHUYECKOH 3BOTIOIUU 1

28 ['unoTe3bl 3apoXKICHUS! KU3HU 1
Hcropus 3emun u MeTonsl e€ n3ydenus. JlabopatopHas

29 pabora «l3ydeHne 1 orucaHne HCKOMaeMbIX OCTaTKOB 1 0.5
JPEBHUX OPTaHU3MOB»

30 HavanpHble 3Tarsl OpraHMYecKoil SBOTIOLHA 1

31 DBOITIONUS DYKAPHOT 1
OCHOBHBI€ 3TaIbl SBOIIOLHIH PACTUTEIEHOTO MHpA.

32 [paxTryeckas padora «V3yueHre ocoOeHHOCTEH CTPOSHHS 1 0.5
pacTeHuil pa3HbIX OTIIENOB)

33 OCHOBHBIE 3TAallbl YBOJIONUH KHBOTHOTO MHUpPa 1

34 OBoJronys )XUBOTHEIX. [IpakTiueckas pabora «3yuenue 1 05

oco0OeHHOCTEH CTPOCHHUS MTO3BOHOYHBIX JKUBOTHBIX»
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35 PazBuTHe x13HM Ha 3eMIle 110 ApaM U TIEpHoIaM 1

36 MaccoBble BEIMUPAHHUS — IKOJIOTHYECKUE KPU3UCHI 1
MIPOLLIIOTO

37 CoBpeMeHHBI SKOJIOTUUECKHH KPU3HUC, €T0 0COOEHHOCTH 1

38 CoBpeMeHHast CHCTeMa OPraHUYEeCKOTO MPOIILIOTO 1

39 OCHOBHbBIE CHUCTEMAaTHYECKUE TPYIIIBI OPTaHU3MOB 1

40 AHTpOIIONIOTHS — HayKa O YeJIOBeKe 1

41 Pa3Butue npencraBiaeHuit 0 IPOUCXOKICHHH YeTIOBEKA 1
MecTto yenoBeka B CHCTEME OPTaHUIeCcKOTro MUpa.

42 JlabopatopHast paboTa «3ydeHne 0coOEHHOCTEH CTPOSHUS 1 0.5
CKeJIeTa YeJIOBEKa, CBA3aHHbIX C MPSIMOX0KICHUEM)

43 JIBIoKyIIEe CHIIBI aHTPOTIOTEeHE3a 1

44 CooTHomreHre OHOIOTHIECKUX U COIMATIBHBIX (PaKTOPOB B 1
AHTPOIIOTEHE3e

45 OCHOBHBIC CTaJIMU AaHTPOIIOTCHE3a 1

46 [Naneorenernka u najJeoreHOMUKA 1

a7 DBOITIONUS COBPEMEHHOIO YeIOBEKa 1

48 Yenoeueckue packl. [Ipaktrdeckas pabora «M3ydenne 1 05
9KOJIOTHYECKUX aJIANTallui YeIOBEKa

49 MexaucIUIUIMHAPHBIE METOABI AHTPOIONIOTUN 1

50 3apoKAEeHUE U Pa3BUTUE SKOIOTUU 1

51 Merons! axonorun. Jlaboparopnast padora «/3ydenne 1 05
METOJIOB SKOJOTHYECKUX HCCIIECTOBAHUID '

52 3HaueHUE SKOJIIOTHYECKUX 3HAHUMI JUIS YeTIOBeKa 1

53 Okonornyeckue (HaKTophl 1
Abunotndeckue hakToprl. CBET KaK SKOJOTHYECKHUH (DaKTop.

54 JlaboparopHas paboTa «BrIsBIeHHE TPUCTIOCOOTICHHIA 1 0.5
OPraHM3MOB K BIIUSIHHIO CBETa»

55 Abunotndeckue aktopsl. Temmeparypa Kak SKOJIOTHIeCKUAN 1 0.5

30




(axrop. JlaboparopHas pabota «BrIsiBiIcHNE
MIPUCTIOCOOIEHHI OPTaHU3MOB K BIIMSHHUIO TEMIIEPATyPbD»

Abunotnyeckue hakTopsl. BaxkHOCTE KaK 3KOJOTUIECKUN

56 (axrop. JlabopaTtopHas padoTa «AHATOMUYECKUE 1 0.5
0COOEHHOCTH PAaCTeHUH U3 pa3HBIX MECT OOUTAHIID

57 Cpenpl 06HTaHUS OPraHU3MOB 1

58 buonorndeckne puTMbl 1

59 Kusnenuslie hopMbl OpraHu3MOB 1

60 Bruotnueckue GpakTops! 1

61 3HaueHHe OMOTHYECKHUX B3aMMOJIEHCTBHI IS CYIECTBOBaHUS 1
OpraHU3MOB B cpejie OOMTaHUs

62 DKOJNIOTHYECKUE XaPAKTEPUCTUKH MOIYISIIIAN 1

63 OcCHOBHBI€ ITOKa3aTeN! MOMYIISIHI: YHCICHHOCTD, TUIOTHOCTD, 1
BO3pacTHas ¥ MOJIOBas CTPYKTypa

64 OCHOBHBIE MTOKA3aTEeNH MOMYIISAIMN: POXKIAEMOCTh, IPUPOCT, 1
TEMIT pOCTa, CMEPTHOCTh, MUTPALlUH

65 OKonorndeckas CTPYKTypa IMOMYIISIIAN 1

66 JluHaMKKa TOMYIISAIUK U €€ PeryIsius 1

67 KpuBbIe pocTa YHCICHHOCTH HOMYISIUH. KprBble BEDKHMBaHUS 1

68 Dkonornyeckas Huia Buaa. JlaboparopHas padota 1 05
«[IprcrnocobieHus CeMsIH PacTeHUI K PacCeICHHIO '

69 Buj kak cucrema nmomynsiuii 1

70 3aKOHOMEPHOCTH MTOBEICHUS U MUTPALUIl )KUBOTHBIX 1

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1

72 OKkocucTeMa Kak OTKpbITasi CUCTeMa 1

73 KpyroBopor BelecTs U MOTOK YHEPTUH B IKOCHCTEME 1

74 OCHOBHBIE TIOKA3aTENN 3KOCUCTEMBI 1

75 OKOJIOTHYECKUE ITUPAMHU/IBI 1

76 N3MeHeHUs COOOIIECTB — CYKIICCCHU 1
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[pupomHbIe S5KOCHCTEMBL. DKOCHCTEMEI 03€p U PEK.

77 . 1
DKOCHCTEMBI MOPEH U OKEaHOB

78 [pupoanbIe SKOCHCTEMBI. DKOCUCTEMBI TYHIIp, JIECOB, CTEIEH, 1
MYCTHIHb

79 AHTpPOIIOTE€HHBIE YKOCHCTEMBI 1

80 Yp6oskocucremsl. [Ipaktnueckas padora «3ydenue u 1 05
oInucaHne ypOOodKOCHCTEMbD» '

81 3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aUMOICHCTBUI 1
OPraHU3MOB B 9KOCHCTEMAxX
MexaHu3Mbl BO3ACHCTBUS 3arps3HEHUN Pa3HbIX TUIIOB HA

82 cyOOpraHM3MEeHHOM, OPTaHU3MEHHOM, TOITYJISIIIHOHHOM H 1
9KOCHCTEMHOM YPOBHSX

83 Buocdepa — obmieruraneTapHas 00o09ka 3eMin 1

84 VYuenue B. 1. Bepnanckoro o 6uoctepe 1

85 3aKOHOMEPHOCTH CYIIeCTBOBaHUS Orocheph 1

86 KpyroBopoThsI BelecTB 1 OMOTEOXUMHUYECKUE [TUKITBI 1

87 3oHanbHOCTH 6rochepsl. OCHOBHBIE OMOMBI CYIITH 1

88 YcroitunBocTs OHOChEpHI 1

89 OKOJIOTHYECKNE KPU3UCHI U MX TPUIHNHBI 1

90 Bosneiicteue yenoseka Ha buochepy 1

91 AHTPOIIOTeHHOE BO3/ICHCTBUE HA PACTUTENIBHBIN 1 )KUBOTHBIH 1
MUP

92 OxpaHa npupoisl 1

93 OCHOBHBIE IPUHINIBI YCTOWYHBOTO PA3BUTHS YEIOBEUECTBA U 1
TPUPO/IBI

94 PanmonanbHOE MPUPOIONOIH30BAHUE U COXPAHECHHE 1
OMOJIOTHYECKOTO pa3HOOOpa3ust 3eMin

95 O6006menne o TeMe «MHUKPOIBOIIOIHS U €€ pe3yabTaThI» 1

96 O00061eH#He 10 TeMe «MaKpOo3BOTIOIHS U €€ Pe3yIIbTAThD) 1
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97 O606menne no Teme «IIporcxoxneHre U pa3BUTHE KIU3HU Ha 1
3emie»
98 O6o06menne o Teme «I[IporcxoxmeHne YenoBexa — 1
AHTPOTIOTEHE3)
99 O0o061eHue 1o TeMe «IKOJOTUs — HayKa O 1
B3aMMOOTHOIIEHHUSIX OPTaHU3MOB)
100 O6006menne o TeMe «OpraHu3Mbl U Cpeia OOUTAHS 1
101 O06o00meHre IO TeMe «DKOJIOTHS BUIOB H TOITYIISIIHID 1
102 O6o6menue o teme «brocdepa — rmodanbHas SKOCUCTEMa» 1
OBIIEE KOJIMYECTBO YACOB T10 ITPOI'PAMME 102 7.5
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

METOAUYECKHUE MATEPHAJIbBI 1JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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