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NOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo y4yeOHOoMy mpeamery "buonorus" (manee - OWonorus) Ha YpoOBHE CpeOHErO OOIIero
oOpa3oBaHus pa3paboraHa Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccmiickoit @enepannmn», ®I'OC COO, Konuenuuu mnpenogaBanust ydebHoro mpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUH (eaepabHOi pabouel mporpaMMbl BOCIIUTAHUS.

VYueOusiii mpeamer «buonorus» yrimyonénHoro ypoBHs m3ydeHus (10—11 kmaccel) siBiseTcs OJHUM W3
KOMITOHEHTOB MpeAMeTHOM obnactu «EcrecTBeHHO-HayuHbie ipeaMerbly. CornacHo nonoxenusm GI'OC COO
npouiIbHbIC yueOHbIE PEAMEThI, U3ydaeMbIe Ha YIIyOJIEHHOM YPOBHE, SBISIFOTCS CiocoooM muddepeHuanuu
oOy4YeHHs] Ha YpPOBHE CpEOHEro OOIIero oOpa3oBaHUsA M IMPHU3BaHbI OOECICUUTh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOIIIMM, CPEIHUM OOIIUM, CPESAHUM MPO(ECCHOHATBLHBIM M BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 O3TUX YYEOHBIX MPEIMETOB JIOJKEH OBITh OPHCHTUPOBAH HAa MPHOPUTETHOE pEIlCHUE
00pa3oBaTebHBIX, BOCIIUTATEIBHBIX U PAa3BUBAIOLINX 33714, CBA3AHHBIX C MPOoQopUeHTaruell o0yJaromuxcs u
CTUMYJINPOBAHHEM HHTEpPECca K KOHKPETHOW 00JacTH HAyYHOIrO 3HAHWs, CBA3aHHOIO C OMOJOTHEH, METUIIMHOM,
3KOHOFHeﬁ, chxonorneﬁ, CIIOPTOM HJIM BOCHHBIM ICJIIOM.

[Mporpamma mo yueOHOMY mpenmery "buosnorus" na€r npeincraBieHHe O LEIA U 3aJadaX H3YyUeHHS
yuebHoro mnpenmera «buomorus» Ha yriayOJaEHHOM YpOBHE, OmIpeaenseT o0s3aTenbHoe (MHBapHaHTHOE)
MpeAMETHOE COJlepXKaHWe, €ro CTPYKTYpUpOBaHHWE IO pasfieiaM W TeMaM, paclpelelieHHe I0 Klaccam,
PEKOMEHJIyeT —TMOCe0BaTeIbHOCTh HW3y4eHHs y4eOHOro marepuana ¢ y4ETOM  MEXKMPEIMETHBIX |
BHYTPHIIPEJIMETHBIX CBSI3€H, JIOTMKM y4eOHOro IIporiecca, BO3PACTHBIX OcoOeHHocTed oOyuarommxcs. B
mnporpamMme 1mo Oonoornu p€ain3oBaH IPUHIUII TPEEMCTBEHHOCTH C U3YyYCHHUEM OMoJIOrNH Ha YPOBHE OCHOBHOI'O
obmiero oOpa3zoBaHus, Onarojgaps YeMy MPOCMATPUBAETCS HAMPABIEHHOCT, HA MOCIEAYIONIee pPa3BUTHE
OMONIOTMYECKUX 3HAHWHA, OPHUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
9KOJIOTHYECKOTO MBIIIIICHUS, TPEACTABICHHH O 3I0pOBOM 00pase *H3HH, Ha BOCITUTaHHE OEPEKHOTO OTHOIICHUS
K OKpyKaromieil mpupomHoi cpene. B mporpamme mo OHWonorum Takke IMOKa3aHbl BO3MOXKHOCTH y4eOHOTO
npenmera «buonorus» B peaymsaruu  TpedboBanuit  ®I'OC COO K [IAHUPYEMBIM JIHIHOCTHBIM,
MeTanpeMETHBIM W TIPEIMETHBIM pe3yinbTaTaM oOydeHHss W B (OPMHUPOBAHHM OCHOBHBIX BHUJIOB y4eOHO-
MO3HABATENHLHON JICATENILHOCTH OOYYarOIIUXCS 110 OCBOCHHUIO COJEpKAaHUsI OMOIOTHYECKOro OOpa3oBaHHs Ha
YPOBHE CPEIHETO 00IIEero 00pa3oBaHUSI.

VYueOubiii ipenmer «buonorus» Ha ypoBHE cpefHero odriero oOpa3oBaHUs 3aBeplIaeT OMOJIOTHYEecKOe
o0pa3oBaHMeE B IIKOJIE 1 OPUEHTUPOBAH HA PACIIMPEHHE U YrITyOJIeHHe 3HAHUH 00y4aIOIMXCs O )KMBOH TIPUPOAE,
OCHOBaX MOJEKYIAPHOW WM KJIETOYHOH OMOJIOrWH, SMOPHOJIOrMH M OWONOTHH Pa3BUTHSA, T€HETHKH, CENEKIIUH,
OMOTEXHOJIOTHH, SBOIOLIMOHHOTO YIE€HHUS U IKOJIOTHH.

Nzydenne yuebHOro mpemmera «buomorusi» Ha yriayOIeHHOM YpPOBHE OPHEHTHPOBAHO Ha ITOATOTOBKY
00y4aroMmuXxcs K MOCIeqyIOIeMy MOMYISHHI0 OMOIOrHdecKOro 00pa3oBaHMsl B By3aX W OPTaHHU3AIMSIX CPETHETO
npodeccronanbHOro obpazoBanus. OCHOBY €ro COAEp)KaHHs COCTAaBIISIET CHCTeMa OWONIOTMYECKHX 3HAHHM,
MIONTyYeHHBIX TPH W3yYeHHH OOYyJalOMIMMHCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3JelioB OHOJIOTHH Ha
YpOBHE OCHOBHOTO 00mIero obpazosanus, B 10—11 kimaccax 3T 3HaHUS MOITYYarOT pa3BUTHE. Tak, pacuIvpeHsl u
yTayOseHbl OMOJOTHYECKUE 3HAHKS O PACTEHUSAX, KUBOTHBIX, TpU0ax, OaKTepusx, OpraHu3Me YeloBeKa, OOIIIX
3aKOHOMEPHOCTSIX JKU3HU, AOMOJTHHUTEIBHO BKIIOYEHBI OMOIIOTHYECKHE CBEISHHS MPHUKIAJAHOTO M TOMCKOBOTO
Xapakrepa, KOTOpble MOXKHO HCITONB30BaTh KaK OPUEHTHPHI IS TTOCIeAyIoIIero Beidopa npodeccuu. BosmoxkHa
Tak)Ke WHTErparus OMONOTMYECKUX 3HAHWHA C COOTBETCTBYIOIIMMH 3HAHHSIMHE, MOMYYEHHBIMH OOYJarOIIAMUCS
TP U3Y4YEeHUHU HUNKHA, XUMUH, Teorpaduil 1 MAaTEMATHKH.

Crtpykrypa mporpammel 1o y4yeOHOMY mnpeaMery "buomorus" oTpakaeT CHCTEMHO-YPOBHEBBIA H
ABOIOLMOHHBIN MOAXO0ARl K M3y4eHuto Owonornu. COriacHO WM, M3y4alOTCS CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbBIE Ul JKUBBIX CHUCTEM Pa3HOTO YPOBHSI OPTaHU3AIUH, SBOJIOIWH OPTaHUYECKOro MHpa Ha 3emIe,
COXpaHeHHs OMOIIOTHYecKoro pasHooOpasws IuraHeTsl. Tak, B 10 Kiacce M3y4aroTcs OCHOBBI MOJIEKYISAPHOU H
KJIETOYHON OWONOruM, SMOPUOJOTHH ¥ OWONOTHH DPAa3BUTHs, TEHETUKH W CEIEKIHUH, OHOTEXHOJOTHU U
CUHTETUYECKON OHONOrHH, aKTyaTU3UpYIOTCS 3HaHUS OOydJaromuxcs Mo OOTaHWKE, 300JIOTMH, aHATOMHU,
¢usuonornn denoBeka. B 11 kiacce W3ydarOTCs IBOJIOIMOHHOE yYEHHE, OCHOBBI JKOJOTHH WM YUEHHE O
ounocdepe.

YueOnsiit penMer «bronorus» mpu3BaH 00eCIEUYNTh OCBOSHHE O0YYAIOIIUMUCS OMOIOTHYECKUX TEOpUi
Y 3aKOHOB, UJIeH, TPUHIIMIIOB H TIPABHIL, JISKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA,
3HaHUH O CTPOEHUH, MHOr00Opa3ui U OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMyJISIHUH, ONOLIEH03a, SKOCUCTEMBI,
O BBLAAIOUIMXCSI HAYYHBIX JOCTHKECHHUSX, COBPEMEHHBIX HCCICAOBAaHMIX B OMOJOTWMHM, MPUKIATHBIX acIeKTax
Ovonoruyueckux 3HaHWH. g pasBUTHA W MOAAEpX)aHMA HMHTepeca oOyyaromuxcsi K OWOJOruM Hapsty co
3HAYUTEIEHBIM 00BEMOM TEOPETHYECKOr0 MaTepHalla B COAECPKaHUHM MPOTrPaMMBbI 110 OHOJIOTHMH IPEAYCMOTPEHO



3HaKOMCTBO C UCTOPHEH CTAaHOBJIECHUS M Pa3BUTHsI TOW WIM WHOM 00JacTH OMOJIOTHH, BKJIaJJOM OTE€UECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pelICHNE BAXKHEUIINX OMOIOTHYECKUX U IKOJIIOTHUYECKHX MPOOIIEM.

Henp nzyuenns yueOHoro mpeamera «buonorus» Ha yriryOi€HHOM ypoBHE — OBJaJieHHE 00y4YaromuMucs
3HaHUSIMH O CTPYKTYPHO-(DYHKIHMOHAJbHOM OpraHU3allMi >KUBBIX CHUCTEM pa3HOrO paHra W NpHOOpeTeHHe
YMEHHI HCIONB30BaTh 3TH 3HAHHUA B (JOPMHUPOBAHMHM MHTEpeca K OMpeAenEéHHON obnacTH mpodeccHoHalIbHON
JeATeIbHOCTH, CBA3aHHON ¢ OMONOrue, UK K BEIOOPY yueOHOro 3aBeACHUS Al MPOJOIIKEHUST OHOOTHYECKOT0
00pa3oBaHUsI.

Hoctrxenue 1enu u3ydeHns yaeOHoro npeaMera «buomorus» Ha yrayOon€HHOM ypOBHE oOecrieurnBaeTcs
pellIeHrEM CIEeAYIONINX 3a/1a4:

OCBOCHHE OOYYarOIIMMHCS CHCTEMbl OMONOTHYECKMX 3HAHUN: 00 OCHOBHBIX OHMOJNOTHMYECKHX TEOPHUSX,
KOHIICTIIVSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHJIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYIO KapTHHY MHpa; O CTPOSHHH, MHOrooOpa3vH W OCOOCHHOCTSIX OHOJIIOTMYECKHX CHCTeM (KJIEeTKa,
OpraHu3M, TONYJANHWs, BHJ, OWoOreoneHo3, Ouocdepa); O BBNAIOMIUXCA OTKPBITUSX W COBPEMEHHBIX
HCCJICIOBAHMAX B OHOJIOTHH;

O3HaKOMJICHHE O0YYaroIMXCsl C METOJaMH TO3HAHUS JKUBOW MPUPOJIBI: UCCIIETOBATEIECKUMH METOJaMH
OMOJIOTMYECKUX HAayK (MOJICKYJISIPHOM W KJICTOYHOM OMOJIOrMU, SMOPUOJIOTHMHM U OMOJIOTUU Pa3BUTHS, TEHETUKH U
CCNICKIIMM, OWOTEXHOJOIMM U  CHHTCTUYECKOM  OWOJIOTMH, MaJCOHTOJIOIMH, OKOJOTHMH); METOAaMH
CaMOCTOSATEIILHOTO TIPOBEJCHUsI OMOJIOrMYECKUX HCCIeNOBaHWI B J1abopaTopud M B TpHpoae (HaOnoJeHue,
W3MepEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHHE OOYYAIONMIMMHUCS YMEHHSIMH: CAMOCTOSITENIbHO HAXOJWTh, aHAIM3UPOBATH W HCIOIB30BAThH
OMOJIOrMYECKYI0 MH(POPMAIIHIO; T0IH30BAThCS OMOIOrHYECKONH TEPMUHOJOTHMEH U CUMBOJIMKOW; YCTaHABINBAThH
CBiA3b MCXKIY Ppa3BUTUEM onosiornu W COUAJIBHO-3KOHOMHWYECKMMU U DKOJIOIrHMYCCKUMHU HpOGHeMaMI/I
YeI0BEYeCTBa; OIEHUBATh ITOCIIE/ICTBHS CBOCH JEATENLHOCTH 110 OTHOIIIEHHIO K OKPYKalollel pUpoIHOH cpere,
COOCTBEHHOMY 37I0POBBIO M 3JI0POBBIO OKPY)KAIOIIUX JIt0IeH; 00OCHOBBIBATH U COOJIIOIATh MEPhI MPODUIAKTHKH
WHQEKIMOHHBIX 3200JIeBaHMM, MpaBWiia MOBEJCHUS B TpUpoje U obecriedeHUs] 0e30MacHOCTH COOCTBEHHOMN
KHU3HEACATCIIBHOCTHU B T-IpeSBI)IT-IaI\/’IHI)IX CUTyalluAX MPUPOAHOIO M TEXHOICHHOI'O XapaKTepa, XapaKTECPU30BaThb
COBpPEMEHHbIE Hay4HbIe OTKPHITHS B 001aCTH OHOIOTHH;

pasBuTHE Y OOYyYarOmUXCAd WHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B IpoIlecce 3HAKOMCTBA C
BBIIAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCIEIOBAaHUSMH B OHOJIOTHH, PElIaeMbIMH €l0 MPOOIeMaMH,
METOJOJIOTHEH OMOJIOTHYECKOTO HCCIIEOBAHMS, TPOBENEHUS SKCIIEPUMEHTAIbHBIX HCCIEAOBAHUN, peIIeHUs
OMONIOTMUECKHX 32124, MOJICIUPOBAHUS OMOJIOTHYECKIX 00BEKTOB U MPOIECCOB;

BOCTIHTaHNE y 00ydYaONmMXCsl IIEHHOCTHOI'O OTHOIIEHHS K XKMBOW MPHUPONE B LIEIOM W K OTHENbHBIM e&
00bEeKTaM U SBIEHHSM; (OPMHUPOBAHHE DSKOIOTMYECKOW, TEHETHYECKOW TPaMOTHOCTH, OOIIEH KyIbTYpHI
TIOBEIEHUS B IPUPOJIE; MHTETPAINN €CTECTBEHHO-HAYYHBIX 3HAHMUIA;

proOpereHre 00y4YaroMMMHACS KOMIIETEHTHOCTH B PAaIlMOHAIBHOM IMPHPOOIIONB30BAaHNH (COONIOIEHIE
TIpaBUJI TIOBEIEHUS B TIPUPOAC, OXpaHbl BUIOB, SKOCHCTEM, OHOC(ephl), COXpaHEHHH COOCTBEHHOTO 3IOPOBbBS U
3I0POBBSI OKPYXKAIOIINX JIFofel (coOmroeHnss Mep npoduIakTUKA 3a0oeBaHMA, obecrieueHne 0e30macHOCTH
KU3HEIEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYAIllUSX IPUPONHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE
WCIIOTB30BaHMS OMOJIOTMYECKUX 3HAHUN U YMEHHUH B TTOBCETHEBHOM JKH3HH,

CO3JIaHWE YCIIOBHH ISl OCO3HAaHHOTO BHIOOpa OOYYAIOIMIMMHCS WHAWBHIYaTbHOHW 00pa30BaTElbHON
TPAEeKTOPUH, CIIOCOOCTBYIOMIEH IMOCIEAYIOIIeMY MpodeCCHOHAIIEHOMY CaMOOIPENENeHNI0, B COOTBETCTBUU C
WHIBUIYaITbHBIMA HHTEPECAMH U TOTPEOHOCTSIMHU PErvoHa.

OO1mee 4mMcIo YacoB, OTBEACHHBIX Ha M3y4YeHHWE OWOJIOTHH Ha YIIIyOJIEHHOM YPOBHE CpPETHEro oOIero
obpasoBaHnus, coctaBisier 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemeno), B 11 ximacce — 102 waca (3 gaca B
HEJIEITIO).

Ot6op OpraHM3aIMOHHBIX (POPM, METOAOB M CPEACTB OOY4YEHHS OWOJOTHH OCYIIECTBIISIETCS C YIETOM
cnenu(puKN €ro CcoJiepKaHUs H HAMpPABICHHOCTH HAa TIPONOIDKEHHE OHMOJIOrMYecKoro o0pa3oBaHHUS B
OpTaHM3AIHIX CPETHEro Mpo(ecCHOHaIBLHOTO U BBICIIEr0 00pa3oBaHMs.

OO0s3aTeTbHBIM YCIIOBHEM TP OOYYEHWUH OHWOJOrMH Ha YIIyOJIEHHOM YPOBHE SIBIISIETCS IPOBENEHUE
a00paTOPHBIX M MPaKTHYeCKHX paboT. Takke ydacThe oOydarolMXCsl B BBITONHEHWH MPOEKTHBIX U Y4eOHO-
WCCIIEIOBATENBCKUX PaboT, TEeMAaTHKa KOTOPBIX OMpPEENsIeTCsl YUUTeIeM Ha OCHOBE MMEIOIINXCS MaTepHabHO-
TEXHUYECKHX PECYPCOB M MECTHBIX MPHPOTHBIX YCIOBUH.



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

ConepxaHue HporpamMmsbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY TOCYAApCTBEHHONW HTOrOBOU
atrectanun (I'UA).

Tema 1. BuoJsiorus Kak Hayka

CoBpeMeHHas Ouosnorus — KOMIUIEKCHass Hayka. KpaTkas ucropus pa3sutus Ouonoruu. buomormueckue
HAyK{ ¥ U3ydaemble MU MpobieMbl. OyHaaMeHTanbHbIe, TPUKITATHBIC 1 TOMCKOBBIC HAYYHBIC HCCIICIOBAHUS B
OUOTIOTHH.

3naueHne OHOJIOTUH B ()OPMHUPOBAHMH COBPEMEHHOW €CTeCTBEHHO-HAay4yHOUH KapTuHBI Mupa. [Ipodeccun,
CBsi3aHHBIE ¢ OMonoruel. 3HaueHne OMOJOrMU B MPAKTUYECKOW JEATEIbHOCTH YelIOBEKa: MEIUIMHE, CETbCKOM
XO034HCTBE, MPOMBIIIJIEHHOCTH, OXpaHe MPUPO/IBL.

JdemMoHcTpanun

[optpersi: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, V. [apseit, [. Mengens, B. U.
Bepnanckuii, W. I1. ITasnos, M. Y. Meunukos, H. 1. Bapuios, H. B. Tumodees-Pecorckuii, . Yorcon, .
Kpuk, J. K. benses.

Tabnuiet U cxeMbl: «CBsi3b OMONOTUU C PYTrUMH HayKamm», «CrcTeMa OHOIOTHYECKUX HAYKY.

Tema 2. )KuBble cucTeMbl H MX H3yYeHHE

’KuBble cucremMbl Kak mpenMer u3ydeHus Ouosnoruu. CBOMCTBA JKMBBIX CHCTEM: €IWHCTBO XHMHYECKOTO
COCTaBa, JUCKPETHOCTh H IEIOCTHOCTh, CJIOXHOCTh W YHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH,
caMOOpTraHH3AaIHsl, CAMOBOCIIPOU3BENEHUE, PA3IPAXKUMOCTh, N3MEHYHBOCTH, POCT M PA3BHUTHE.

YpoBHM OpraHM3allMd >KUBBIX CHCTEM: MOJIEKYJISPHBIN, KJIETOYHBIM, TKaHEBbIM, OpPraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUJIOBOM, YKOCUCTEMHBIN (OMoreomeHoTHaeckuii), ouochepnsiii. [Ipomecchl, mpoucxonsmme B
KUBBIX cHucTeMaX. OCHOBHBIE mNpHu3HaKW kuBoro. JKW3Hb Kak (opma cyliecTBOBaHHS Matepuu. Haykw,
M3Y4aloIie )KUBbIE CHCTEMbI Ha Pa3HBIX YPOBHSIX OpTaHHU3AIIHH.

M3ydyenme XUBBIX cucTeM. Metoasl Ouonmormueckoi Hayku. HaOmromeHue, m3MmepeHue, DKCIICPUMEHT,
cucTeMaTu3aius, MeraaHanu3. IloHsTHe o 3aBUCUMOM UM He3aBUCMMOM TmiepemeHHoM. IlnaHupoBaHue
skcriepuMenTa. [locranoBka U mpoBepka rumore3. Hysepas rumoresa. [loHaTne BBIOOpKH M €€ JOCTOBEPHOCTb.
Pa30poc B Ouonorndyeckux maHHbIX. OlLleHKa JTOCTOBEPHOCTH IONYyYEHHBIX pe3yibTaToB. IIpuunHbBl MCKaxeHus
pe3yNbTaTOB 3KCIIepUMeHTa. [IoHATHE CTaTHCTUYECKOr O TecTa.

JdemoHcTpanuu

Tabmuuel n cxemsl: «OCHOBHBIE NPU3HAKU XKHU3HWY, «buomormueckue cucrembl», «CBOHCTBa >XKUBOU
MaTepun», «YPOBHU OPraHM3ALMH KUBOW NpHpOAbD», «CTpoeHHE >KUBOTHON KIETKW», «TKaHU XMBOTHBIX),
«CucTeMBbl OpraHOB YeNOBEYECKOro opranm3may, «buoreomenos», «buochepa», «Merompl M3ydeHHUS >KUBOH
HIPUPOABD.

Ob6opynoBanue: mabopatopHoe oOopymoBaHWE [UIsI  TPOBEACHWA  HAONIONEHW, W3MEpEHUH,
9KCIEPUMEHTOB.

IIpakTHyeckas padora «/cnonp30BaHNE PA3IUUHBIX METOJIOB IIPH U3YyYEHUH JKUBBIX CHCTEM.

Tema 3. buoJiorust KJIeTku

Kietka — cTpykTypHO-(YHKIMOHAIBHAS eMUHUTA XUBOro. Mcropust oTkpbITus Kinerku. Padots! P. 'yka,
A. Jleenryka. Kierounas teopus (T. IlIBann, M. llneiinen, P. Bupxos). OCHOBHBIEC MONOXKEHUST COBPEMEHHOM
KJIETOYHOI TEOpUH.

Meroasl MOJEKYISIPHON M KJIETOYHOH OMOJIOrMH: MHUKPOCKOIMS, XpoMaTorpadus, 31eKTpodopes, METoa
MEUeHbIX aToMoB, aupdepeHMaTbHOE LEHTPU(YTUPOBAaHUE, KYJIbTUBUPOBAaHHWE KIETOK. M3yuenue
Quxcuposannvix  Kiemok. IEKTpOHHas MHKpockonus. Kowugoxanvnaa  muxpockonus.  Bumanwnoe
(npudicusHenHoe) usyueHue Kiemox.

JdemMoHcTpanun

[Moptpersi: P. I'yk, A. JleBenryk, T. [llsann, M. nelinen, P. Bupxos, K. M. bap.

Tabauuel u cxembl: «CBETOBOH MUKPOCKOI, «DIEKTPOHHBIH MUKPOCKOI», «/ICTOpHs pa3BUTHSI METOOB
MHUKPOCKOITHI.

ObopynoBaHue: CBETOBOH MHKPOCKOI, MHKPOIIPENapaThl PACTHUTEIBHBIX, KUBOTHBIX M OaKTEpUAIbHBIX
KJIETOK.

[pakTuyeckas padora «l3yueHue MeTOHOB KIETOYHOH OHosnoruu (xpomatorpadus, sneKTpodopes,
mddepennuansroe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH



XUMHUYECKAM COCTaB KIETKM. Makpo-, MHUKpPO- M YIbTPAMUKpPOAJIEMEHThl. Boma u e€ ponb Kak
pPacTBOPUTENs, peareHTa, ydyacTHe B CTPYKTYpHpPOBaHMM KIETKH, TEIIOpEryssinuu. MuHepalbHblE BellecTBa
KJIETKH, UX Onosornyeckast poib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannveckue BelecTBa KIeTKU. buonornveckue nmoaumepsl. benku. AMUHOKHCIOTHBIH COCTaB OEIKOB.
CrpykTypbl OenkoBoii Monekynbl. IlepBuuHasi cTpykTypa Oenka, MenTHAHAs CBsI3b. BTopuuHas, TpeTHyHas,
4yeTBepTHUHAs CTPYKTYyphl. eHatypanus. CsoiictBa OenkoB. Kimaccudukanus 6enkoB. buonornueckue GpyHkumun
0enkoB. Ilpuonsi.

VYrieroasl. MoHOCaXapuapl, JUCaxapubl, OJIMTOcaxapuabl U mojucaxapuabl. OOIMA TIaH CTPOCHUS W
(U3NKO-XMMHUYECKHE CBOUCTBA yriIeBOI0B. bruonornyeckne GpyHKIMH yriIeBOIOB.

Jlunupel.  TmapodunbHO-ruApodoOHBIe  cBolicTBa. Kinaccudukanus  aunmmoB.  TpuUriMLEepHIbI,
¢dochonmunumel, BOCKH, cTepoujipl. buonormueckue ¢yHkiuu munuaos. OOIHME CBOHCTBA OHONIOTMYECKUX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHIO, TIOTYITPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. [JJHK u PHK. Crpoenne wnyxnemHoBbix kucioT. Hyxmeoruasl. IlpunHnmmn
komiuieMeHTapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — napoiinas crnmpanb. MecToOHaxOKIEHHE U
ouonoruueckue pynkuuu JHK. Bugst PHK. @ynkiuun PHK B kirerke.

Crpoenue mosekyiasl AT®. Makposprudeckue csizu B Mojiekysie AT®. buonornueckue ¢pynkumuu ATO.
BoccraHoBieHHble  TMEpPEHOCYMKH, WX  (QYHKIMM B KIeTke.  [[pyeue  Hykieozuompugpocpamor
(HT®).CexsennpoBanue JIHK. Memoow: cenomukuy, mpanckpunmomuxuy, npomeomMuxu.

CrpykrypHas OHoyiorus: OMoXuMudeckue 1 onodusnyeckrue UCCIeIOBaHUsl COCTaBa U MIPOCTPAHCTBEHHON
CTPYKTYpbl OHMOMOIeKyl1. Modenupoganue cmpykmypovl U (QYHKYuil OUOMOAEKYT U UX KOMWIEKCOB.
Komnviomepnwiti ouzatin u opeanuieckuti CuHmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JdemMoHcTpanun

[Moptperst: JI. omunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankmun, ®. Canrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHYECKHX OJJIEMEHTOB B HEXWBOW mpupone», «Pacmpenenenue
XUMHYECKUX JIEMEHTOB B KUBOU MIPUPOIEN.

Tabnumer u cxembl: «[lepuoaudaeckast TabIUIA XUMAYECKUX AJIEMEHTOB», «CTpOSHUE MOJIEKYIIBI BOJIbD»,
«BemectBa B cocTaBe opraHu3mMoB», «CTpoeHHE MONEKydbl Oenmkay, «CTPyKTYphl OEITKOBOH MOJIEKYIIBD,
«CTpoeHne MOJIeKyd YrieBomoB», «CTpoeHrne MONeKyn JUMUIoB», «HykienHoBbie KHCIOTBD», «CTpoeHwme
MosteKysl ATDy.

O6opymoBaHre: XUMHIECKas TIOCyAa U 000pyIOBaHNE.

JlaGopaTropHasi padora «OOHapy)eHHE OCIKOB C IIOMOIIBIO KAUECTBEHHBIX PEaKIIUi.

JlaGopaTopnasi padora «lccrenoBaHrne HYKIEHHOBBIX KHCIOT, BBIJENECHHBIX W3 KIETOK Pa3INIHBIX
OpPTaHHU3MOBY.

Tema 5. Ctpoenue u GyHKIMHU KJIETKH

Tumel KIETOK: JyKapuoTHUYecKass W MpokapuoThdeckas. CTpyKTypHO-(QYHKIMOHAIBHBIE OOpa30BaHUS
KIICTKH.

CrpoeHre MpoKapuoTHUECKON KieTkd. Kierounas crenka Oakrepuit m apxeil. OCOOCHHOCTH CTPOCHUS
rerepoTpodHON 1 aBTOTPO(HOH MPOKAPUOTHIECKUX KIIETOK. MEeCTO B poJlb MMPOKapPHOT B OMOIIEHO3aX.

Crtpoenne 1 (pyHKIMOHHPOBAHNE dyKapHOTHUECKON KieTkd. 1lma3smarndeckas memOpana (TmazmManeMma).
CrpykTypa Tuta3MaTndeckoil MeMOpaHbl. TpaHCIOPT BEIIeCTB Yepe3 IUIa3MaTUdecKyl0 MeMOpaHy: TMacCHBHBIN
(muddyzus, obneruénnas muddy3us), akTUBHBINA (MEPBUYHBII W BTOPUYHBIA aKTHUBHBIA TPaHCIIOPT).
[lomynponutiaemocts MeMOpanbl. Pabora HaTpuii-kanmeBoro Hacoca. JHIOIUTO3: MHHOIHUTO3, (Harouros.
Ox3onuto3. Kierounas crerka. CTpykTypa u YYHKITUHM KIETOYHON CTEHKH PacTeHUH, rpr0oB.

Hurornasma. [{utozoms. Llurockener. Bmkenue mutoruasmel. Opranonsl kietkd. OqHoMeMOpaHHBIC
OpTaHOW bl KJIEeTKH: dHpormazMarudeckas cets (JI1C), anmapat ['ombmku, TM30COMEI, UX CTPOEHUE U (DYHKITUH.
BzanmocBs3p  ogHOMEMOpaHHBIX oOpraHoumoB KieTkn. CTpoeHue TpaHyISIpPHOTOPETHKYIyMa. Mexanuszm
nanpasnenus oemxos ¢ IIIC. CuHTe3 pacTBOpUMbBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [nmankuii
(arpanynsapHBIA) 3HIOMIIa3MaTHIECKU peTukynyM. CekperopHas ¢yHKnms ammaparta [onsmku. Modugdurayus
benxos 6 annapame Ionvoocu. Copmuposka benxos 6 annapame [ oav0dcu. TpaHCIIOPT BENIECTB B KIIETKE.
Baxkyonu pacturensHbix kietok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWABI KIETKH: MUTOXOHAPHWH, TUIACTHIBL [Ipoucxodxcoenue MumoxoHOpuu u
naacmuo. Cumbuoeenesz (K.C. Mepeockosckuii, JI. Mapeyauc). CtpoeHne 1 QyHKIMH MUTOXOHIAPUHN W IUIACTHUL.
[lepBuuHbIEe, BTOPUYHBIE U CIOXKHBIC MIACTUABI (DOTOCHMHTE3UPYIOMINX SYKapHOT. XJIOPOILUIACTHI, XPOMOIIIACTHL,
JIEHKOIIACTBI BBICIIMX PACTEHUH.

HememOpannble opranouael kinetrkn CrTpoeHne W (QYHKIMM HEMEMOpPaHHBIX OPraHOMIOB KIIETKH.
PubGocomsl. [lpomescymounvie Quramenmol. MUKpODUIaAMEHTBL. AKMUHOBbIEMUKPODUIAMEHMbI. MBIILIETHBIE
KIIETKUA. AKMUHOBbIe KOMHOHEHMbl HeMbluieunovlx Kiemox. MukporpyOouku. Kmerounsnii ueHtp. CtpoeHue u



JBIDKEHHE XTYTUKOB M pecHHWYeK. MuKporpybouku nutoruasmel. Llentpuons. benku, accoyuupogannvie c
MUKpoghuramenmamu u muxpompyoouxamu. Momopuwvie benxu.

Anpo. OOGonouka sapa, XpOMaTHH, KapuoIja3Mma, SAPBIIIKH, HX CTpoeHHe Hu (YHKUUH. SmepHbIi
OenkoBbIii MaTpuKC. [IpocTpaHCTBEHHOE pacMONOKEHHE XPOMOCOM B HMHTEP(PasHOM siIpe. IYXpoMmamuH u
cemepoxpomamun. benku XpomaTthHa — THUCTOHBL. /JJunamuxa s0epHOu o000104Ku @ Mmumo3ze. Hoepmubiii
mMpancnopm.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKAapHOT (PacTUTEIBHOM, KHBOTHOM,
TpUOHOIA).

JdemMoHcTpanun

Hoptpersi: K.C. Mepexxkosckuii, JI. Maprymuc.

Tabmuupt 1 cxembl: «CTpoeHHE dyKapUOTHYECKOH KiIeTKkn», «CTpoeHre )KUBOTHOU KieTkny», «CTpoeHue
pacTUTENbHON KIeTKN», «CTpoeHHE MUTOXOHAPUIY, «Sapoy», «CTpoeHrne MPOKapHOTHYECKON KIISTKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOMpENapaTrbl pacTUTENBHBIX, JKHBOTHBIX  KIIETOK,
MUKpOIpenapaTbl 0aKTepuanbHbIX KIIETOK.

JlabopaTopHas padota «/3ydeHne CTpOSHUS KIETOK PA3TMIHBIX OPTaHU3MOBY.

IIpakTHyeckas padora «/I3yueHue CBOICTB KIIETOYHONH MEMOpaHBI».

JlaGopaTtopHas padota «lccregoBaHue MIa3MoIn3a U AETUIa3MOIN3a B PACTUTENBHBIX KIIETKaX».

IpakTuyeckas padora «/3ydeHre ABHKEHUS IIUTOIUIA3MBI B PACTUTEIBHBIX KJIETKAX».

Tema 6. O0MeH BelllecTB M MpeBpallieHHe JHEPTHH B KJIeTKe

ACCHUMWIIALINS ¥ TUCCUMUIISIIMSI — JIB€ CTOPOHBI MeTabonm3Ma. Tuiel oOMeHa BelecTB: aBTOTPOMHBINA U
rerepoTpodHBIA. YdYacTHe KHCIOpoAa B OOMEHHBIX TMpoleccax. OJHEPreTH4YecKoe OOecliedeHne KIIETKH:
npeBpamienne AT® B oOMeHHBIX Tporeccax. DepMEeHTaTUBHBIA XapaKTep peakiuii KIETOYHOTro MeTadoIu3Ma.
®depMeHTBI, WX CTpOEHHE, CBOWCTBA W MexaHusM jeidictBusa. Kodepmentsl. Otnuuusi (hepMEHTOB OT
HEOPraHWYECKUX  KaTaln3aTopoB. bBenKku-akTUBATOpPEI UM OCIKH-UHTHOWTOPBI. 3aBUCHMOCTH  CKOPOCTH
(hepMEHTAaTHUBHBIX PEAKIHHA OT Pa3IMYHBIX (aKTOPOB.

[lepBUYHBI CHHTE3 OPTaHWYECKHX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHMbIN U OKCUSEHHbILL
gdomocunmes y bakmepuu. Ceemocobuparoujue nuemenmsl U HUSMEHMbl peaKkyuoHHo20 yeumpa. Ponb
XJIOpOIJIacTOB B mporecce (horocuHTe3a. CBeroBas u TeMHoOBas (aspl. Pomoovixanue, Cs., Cs. u CAM-munoi
¢omocunmesa. IIpogyKTHBHOCTh (OTOCHHTE3a. BimsiHMEe pa3mudHbIX (aKTOPOB Ha CKOPOCTH (OTOCHHTE3A.
3nauenue GpoTocHHTE3A.

XeMOCHHTE3. Paznoobpazue OpraHU3MOB-XEMOCHHTECTUKOB! HATpUDUIIIpYIOMKUE  OaKTepHH,
XKene300aKTeprH, cepoOaKTEepUr, BOJOPOIHEIE OakTeprun. 3HAYCHNE XEMOCHHTE3A.

AnHa’poOHBIe OopraHU3MbL. Bumer Opokenus. [IpomykTel OpoXeHHS W HX HWCIIONH30BAHHE YETIOBEKOM.
AHa’poOHBIE MUKPOOPTAHU3MBI KaK O0BEKTHI OMOTEXHOJIOTHH M BO3OYIUTENH OONe3HeH.

AdpoOHBIE OpraHWU3MBL. OTambl JHEpreTudeckoro oomena. I[loaroroBuTenbHBINM dTam. [nwkomm3 —
OeCKHUCIOPOTHOE PACIICTIIICHHIE TITFOKO3HI.

buonornueckoe oknuciaeHne, WU KIETOYHOE JbIXaHue. Poiah MUTOXOHAPHUI B TIporieccax OMOIOrHYECcKOro
okucienms. Iukmmaeckne peaknmu. OxuciautenbHoe (GochoprmmpoBanue. uepeus MemMopanuozo epaduenma
npomonos. Cunmez ATD: paboma npomounnou ATD-cunmaszwvl. llpemmymiecTBa a’poOHOro myTH oOMeEHa
BEIIEeCTB Ieper] aHadPOOHBIM. DD (HEKTHUBHOCTH IHEPTETHIECKOTO OOMEHa.

JdemMoHcTpanun

Ioptpersr: Ix. Ipuctmu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Qureasrapar, II. Mutuenn, I'.
A. 3aBap3uH.

Tabmumer u cxemsl: «@DorocuHTE3», «JHepreTudeckuid obmen», «buocmHTes Oenka», «CTpoeHue
(hepmenTay, «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MHUKPOCKOIL, 00OpYAOBaHWE ISl MPHUTOTOBIIEHUS MOCTOSHHBIX M BPEMEHHBIX
MUKPOIIpeTiapaToB.

JlaGopaTtopHas padora «l/3ydeHne kaTaaIuTHYeCKOH aKTUBHOCTH (PEepMEHTOB (Ha MpUMepe aMIJIa3bl W
KaTaasbl)».

JlaGopaTopHasi paGora «l3ydeHme (QepMEHTATUBHOTO pACHICIUIGHUS TEPOKCHAA BOIOpPOJa B
PACTHUTENBHBIX U KUBOTHBIX KIIETKaX.

JlaGopaTopHasi padora «CpaBHEHHE IIPOLIECCOB (POTOCHHTE3A U XEMOCHHTE3AY.

JlaGopaTtopuas pa6ora «CpaBHEHHE TPOIIECCOB OPOKEHHS U JIBIXAHUS.

Tema 7. Hacnencreennasi muHpopmanus u peanusanus eé B KJeTke

Peaknuu matpuuyHOro cuHTesa. lIpMHIMO KOMIUIEMEHTapHOCTH B PEAKUUSIX MaTPUYHOTO CHHTE3a.
Peanuzanus HacnencTBeHHoW mHGpopManuu. ['eHermueckuil kof, ero coiictBa. TpaHCKpHUIIIUS — MaTPUUHBIN



cuate3 PHK. IlpuHImnel TpaHCKpUNIMM: KOMILJIEMEHTApPHOCTh, aHTUNAPAJUIEIbHOCTh, ACHMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemre. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocunTese Oenka. YciaoBus Ouocunresa Oeika.
Konuposanue amuHokucnor. Ponb pubocom B bnocunTese Oenka.

Cospemennvie npedcmagnenuss o cmpoenuu 2erog. OpraHuzalusi TeHOMa y TMPOKAPHOT U JYKapHOT.
Perynsinust akTuBHOCTH TeHOB y mpokapuor. ['mmoresa omepona (P. Kako6, XK. Mano). MonrexyrspHuie
MexanuzmMuvl IKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pezynsayuu pabomol 2enos. Perynsius 0OMeHHBIX
rporeccoB B kierke. Kierounslit romeocras.

Bupycel — Heknerounbsie (OpMBI KH3HM U oOnuratHele mapasuTbl. CTpoeHHE MPOCTHIX W CIOXKHBIX
BHPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusnenuwiti yukn JHK-codepocawux eupycos, PHK-codepocawux
supycos, baxmepuogpazos. OOpamuas MpaHCKpunyus, pesepmasa, UHmezpasd.

Bupycubie 3aboneBanHusi denoBeka, XHBOTHBIX, pacrtenuil. CIIUJ, COVID-19, conuansable u
MEMIIMHCKHUE TTPOOIEMBI.

Buoungopmamura: unmeepayus u anaiuz 6oavuiux maccusos («bigdatay) cmpykmypuvix 6uonoeuneckux
Oanuvix. Hanomexnonozuu 6 ouonocuu u meduyune. Ipoepammupyemvie @yuxyuu 6eixos. Cnocodwvt docmasku
JleKapcms.

JdemMoHcTpanun

IMoptpersi: H. K. Komnsiios, J. Y. iBaHOBCKUIA.

Tabmuie! 1 cxembl: «brocunTes Genkay, «I'eHeTnueckuii komy», «Bupyce», «baktepuodarn.

IIpakTuyeckas padora «Co3nanne MOJETH BUPYCay.

Tema 8. JKn3HeHHDBII UKJI KJIETKH

Knerounsrit nwmkin, ero mepuoabl u perymanus. Mutepdaza u muto3. OCOOEHHOCTH MPOIECCOB,
nporekatomux B uHTepdasze. [lomroropka wieTku K JeneHuto. I[IpecMHTEeTHUYECKHH (TOCTMHTOTHYECKHH),
CUHTETUYECKUN U TIOCTCUHTETHYECKUH (IPEMUTOTHYECKUI ) MEPHOIbI HHTEP(A3bl.

Martpuunsii cunres JHK — permukanms. Ilpunounsr permmkanuu  IHK: kommieMeHTapHOCTS,
TTOJTYKOHCEPBATUBHEIN CHHTE3, aHTHMApauienbHOCTh. MexanmsaM pemmukammu JIHK. Xpomocomsl. Ctpoenmne
xpoMocoM. TernoMepsl U TemoMepasza. XpOMOCOMHBIM HA0Op KJIETKH — KapuOTHI. JATIIOWIHBIN M TaIrlION THBIHA
HabopsI XpoMocoM. ['oMonoruyHbIe XpoMOCOMBI. 11010BbIE XpOMOCOMBI.

Henenne xietkn — MuTo3. CTagun MUTO3a M TIPOUCXOSIINE B HUX mpotiecchl. Tumbl muto3a. Kaproknnes
U LUTOKMHE3. bronoruueckoe 3HaueHne MUTO3a.

Perynsust MUTOTHYECKOTO IUKIIA KIETKU. [IporpaMmmupyeMast KjeToqHas THOebh — aromnTo3.

Knerounoe  sAapo,  XpOMOCOMBI, (GYHKIMOHANIBHASTEHOMHKA.  Mexanusmvl  nponugepayuu,
ougppepenyuposku, cmapenus u eubenu xiemox. «l{ugposas wnemxay — Ououn@opmamuyeckue Mmooenu
@DYHKYUOHUPOBAHUS KIEMKIL.

JdemoHcTpanuu

Tabmump! 1 cxeMbl: «KU3HESHHBIN ITUKIT KIETKNY, «MuT03», «CTpoeHnne xpomocom», «Permmukammst JJHK».

ObopynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTpenapatsl: «MHUTO3 B KIIETKaX KOPEITKa JTyKay.

JlaGopaTtopHas pabora «l/3ydeHne XxpoMOCOM Ha TOTOBBIX MHUKPOIIPETapaTaxy.

JlaGopaTopnasi padora «HabGmogennme MHTO3a B KIETKaX KOHYMKA KOpEHIKa JyKa (Ha TOTOBBIX
MUKpOIIperapaTax).

Tema 9. Crpoenne u GyHKIUM OPraHU3MOB

buonornueckoe pasHooOpasme opranm3moB. OJHOKIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHEIE
OpraHU3MBbl.

OCOOEHHOCTH CTPOSHHS W JKU3HEACATEINBHOCTH OJHOKIIETOYHBIX OpraHWM3MoB. bakrepuu, apxew,
OJHOKIIETOYHBIE TPUOBI, OTHOKIIETOUHBIE BOJIOPOCIH, APYTHE MPOTHCTHL. KOoMOHMAIEHBIE OpraHU3MBL.

B3anMocBsi3b 4acTell MHOTOKJIETOYHOTO OopraHu3mMa. TKaHH, OpraHbl U CUCTEMbI OpraHoB. OpraHusm Kak
eauHoe uenoe. I'omeocras.

Tkanu pacteHuid. THUIBI pacTUTENBHBIX TKaHEW: oOpazoBaTenbHAas, TOKPOBHAS, IMPOBOAAIIAS, OCHOBHAS,
MexaHndeckas. OcOOEHHOCTH CTpOeHws, GYHKIUN U PacTIONOKEeHUS TKaHEH B OpraHax pacTeHHI.

TkaHu KUBOTHBIX U YeNOBEKA. THIIbI dKUBOTHBIX TKAaHEH: SMUTENHANbHAS, COCAUHUTENbHASI, MbILLICYHAS,
HepBHAs. OCOOEHHOCTH CTpOeHMs, PYHKIIUI U PacIIONIOKEHNS TKaHel B OpraHax KUBOTHBIX U YEIIOBEKa.

Opranbl. BereraTuBHbIE U T'€HEpATUBHBIE OpPraHbl pacTeHUil. Opranbl U CUCTEMBI OPTraHOB >KUBOTHBIX U
yenoseka. OyHKIIMK OpPraHOB U CHCTEM OpPraHOB.

Omnopa Ttena opranu3MmoB. Kapkac pacrenuii. Ckenersl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX YKHBOTHBIX.
Hapyx#slit 1 BHyTpeHHM ckeneT. CTpOeHHE U TUIIBI COETMHEHMS KOCTEH.



JBr>keHne opraHu3MoB. /[BikeHNEe OTHOKIETOUHBIX OPraHU3MOB: aMEOOUAHOE, KI'YTUKOBOE, PECHHYHOE.
JIBu>KeHnEe MHOTOKJIETOYHBIX PACTEeHWH: TPONMU3MBI M HACTUHU. J[BHYKEHHE MHOTOKJIETOYHBIX KHBOTHBIX U
YelnoBeKa: MblieuHas cuctema. Peduexc. CkenerHble MBI U BX padorTa.

[Iutanue opranmsmoB. IlornomieHue BoJbI, YITIEKHCIIOTO ra3a M MUHEpAIbHBIX BEIIECTB PACTEHUSMHU.
[IuTanue )xMBOTHBIX. BHYTpUIIOIOCTHOE U BHYTPUKIIETOUHOE NHIEBapeHre. [luTanne mo3BOHOUHBIX KUBOTHBIX.
Otnensl NUIIEBapUTENBHOTO TpakTa. IInmeBapuTtenpHble xene3sl. [IuieBapuTensHas cucTeMa 4eloBeKa.

Jpixanue opranu3moB. JlpixaHue pacteHuid. [Ipixanue KUBOTHBIX. [uddy3us ra3oB yepe3 MOBEPXHOCTh
knerkd. KokHoe ppixanwe. JlpixaTenbHas MOBepXHOCTh. JKaGepHoe wu nérouHoe JpixaHue. JlpixaHue
[TO3BOHOYHBIX JKHUBOTHBIX U YEJIOBEKA. DBOIIOIIMOHHOE YCIOKHEHHE CTPOCHUS JIETKUX MO3BOHOYHBIX )KMBOTHBIX.
JpixaTtenbHas cucremMa yenoBeka. MexXaHW3M BEHTWISIMM JIETKMX Y NTHIl U MJEKONUTAroMmUX. Perymsanus
nbixaHus. JlprxaTenbHbIe 00bEMBI.

TpaHcnopT BeElIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHud. TpaHCIOPT BeEWIECTB Yy
*KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbsl. KpoBeHOCHas cucreMa MO3BOHOYHBIX JKMBOTHBIX M YEIOBEKA.
Cepaiie, KpOBEHOCHBIE COCYIbl U KpOBb. Kpyru KpoBoOOpalleHUs. DBOJIONMOHHBIC YCIOKHEHUS CTPOCHHS
KPOBEHOCHOH CHCTEMBI IT03BOHOYHBIX )KUBOTHBIX. PaboTa cepia u e€ perysiusi.

Brinenenne y oprannsmoB. Beinenenue y pacrenuil. Boigenenne y skuBoTHBIX. COKpaTUTENbHBIE BAKyOJIH.
Opranbl BeieneHus. DuibTpanus, CEKpeluss W OO0paTHOE BCACHIBAHHE KaK MEXaHU3Mbl Pa0OTHl OpraHoB
BbiieneHra. CBsI3b MOJIOCTH TeNa ¢ KPOBEHOCHOW M BBIAEIMTENBHON crucTeMaMmH. BeineneHne y mMo3BOHOYHBIX
KUBOTHBIX M yenoBeka. [Touku. Ctpoenne u QyHKnnonupoanue Heppona. OOpa3oBaHHE MOUH Y YEIIOBEKA.

3amuTa y OpraHu3MOB. 3aIlUTa Y OJHOKIETOYHBIX OpraHn3MoB. CIOpsl OaKkTepuil W IUCTHI MPOCTEHIIINX.
3ammTa y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencTBa macCHBHON M XMMHYECKOM 3aIUThl. OUTOHITUIBL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI M WX MPOW3BOAHBIC. 3allUTa OPTaHM3Ma OT OOJNE3HEN.
NmmyHHas cucrema dvenoBeka. KieToyHBIH W TyMOpadbHBIH WMMYHHTET. BpOXIEHHBIH W TPHOOPETEHHBIN
crienmupuuecKkuii ”MMyHHTET. Teopus KIoHaIbHO-cenekTupHoro mMmmyHutera (I1. Opmux, @. M. beprer, C.
Tonerasa). BocnanutenbHble OTBETHI OpPraHuW3MOB. Poib BpOXAEHHOTO MMMYHHTETa B Pa3BUTHH CHCTEMHBIX
3a00eBaHM.

PaznpakuMocTh U peryiasiuus y opraHu3MoB. Pa3iapa)kMMOCTh y OJHOKIETOYHBIX OPraHU3MOB. TakCHCBHI.
PaznpaxuMocTs U peryisius y pacTeHuil. PocToBbie BelllecTBa U X 3HAYCHHUE.

HepBuast cuctema u pedrexTopHas perymsiius y S>KMBOTHBIX. HepBHas cucrema W €€ OTHENBI
OBONIIONIMOHHOE  YCIO)KHEHWE CTPOCHHS HEPBHOM CHCTEMBI Y JKMBOTHBIX. OTAENBI TOJOBHOI'O MO3Ta
MO3BOHOYHBIX )KUBOTHBIX. Peduiekc n pedekropHas nyra. beaycinoBHbIE U yCIOBHBIE pedIIEKCHI.

I'yMopanbHast peryasiuus M SHAOKPUHHAsE CUCTEMA JXUBOTHBIX W 4eloBeka. JKene3sl 3HIOKPUHHOU
CHUCTEMbl U UX TOPMOHBI. JleficTBUEe ropMOHOB. B3auMOCBSA3b HEPBHOW M SHJIOKPUHHOW cuUCTeM. [ umoramamo-
runogu3apHas CHCTEMA.

JdemoHcTpanuu

IToptper: W. I1. [1aBnos.

Tabmumer 1 cxemsl: «OOHOKIETOYHBIE BOJOpOCTH», «MHOTOKIETOUHBIE Bomopociny, «bakrepum»,
«[Ipocreitmuey, «OpraHbl IBETKOBBIX pacTeHHiD», «CHCTEMBI OpPraHOB TIO3BOHOYHBIX JKHBOTHBIXY», «BHyTpeHHee
CTpoeHne HaceKoMBIX», « [kanu pacteHui», «KopHeBrie cucrembl», «CtpoeHue cTebmnsny, «CTpoeHne JIMCTOBOM
mIacTuHKW», «TkaHu >KUBOTHBIX», «Ckener uenoBeka», «llumeBaputensHas cucremay, «KpoBeHOCHas
cuctemay, «/pixarenbHas cucreMay, «HepBHas cucrema», «Koxay, «MpleyHas cucteMa», «BoiaenurenbHas
cuctemay, «IHIAOKpUHHAs cucreMay, «CtpoeHue MbIIIbDy, «MMyHuTer», «KumeyHononaoctHeie», «Cxema
NUTAaHUSA pacTeHui», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX >KUBOTHBIX», «CTpoeHue runipsl», «CTpoeHue
miaHapun», «BHyTpeHHee cTpoeHHe moxkaeBoro uepss», «HepBHas cuctema pwid», «HepBHas cucrema
narymkn», «HepBHass cucremMa mnpecmbikaronmxcs», «HepBHas cuctema ntuly, <«HepBHas cucrema
MJIeKonuTarommx», «HepBHas cucrema uenoBekay, «Pedimexcy.

OO6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKPOIIPENapaThl 0JJHOKJIETOYHBIX OPTaHU3MOB, MUKPOIIPEnapaThl
TKaHEH, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTTIOKOXKHX, AKUBBIE 3K3EMIUISIPbl KOMHATHBIX PACTEHUH,
repbapuu pacTeHHH pPa3HBIX OTJENOB, BIIAXKHBIE MpErapaThl JKUBOTHBIX, CKENEThl MO3BOHOYHBIX, KOJUIEKIIUU
0ecIT03BOHOYHBIX JKUBOTHBIX, CKEJIET YellO0BeKa, 000PYAOBaHHE IS JEMOHCTPAIIMH TTOYBEHHOTO M BO3JYIIHOTO
MATaHWsI PAcTEHHH, pacIleryieHns Kpaxmaia W OenkoB Toj JeicTBreM (epMEHTOB, OOOpYJOBaHHE IS
JEMOHCTpPALUM OINBITOB MO HM3MEPEHUIO >KU3HEHHOW EMKOCTU JETKUX, MEXaHU3Ma JbIXaTEbHBIX ABMXKCHUM,
MO/JIEJIY TOJIOBHOTO MO3Ta pa3iINYHBIX )KUBOTHBIX.

JlaGopaTtopHasi padora «/3ydyeHue TkaHEW pacTEHUI».

JlaGopaTopHas padora «/3ydyeHue TkaHEH KUBOTHBIX).

JlaGopaTopHas padoTa «/I3ydeHue opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PasmHoKeHne u pa3BuTHE OPraHU3MOB



@®opmBl pazMHOKEHHSI OPraHM3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) M TOJIOBOe. Buiwl Oecronoro
Pa3sMHOKEHHsI: TOYKOBAaHUE, CIIOPYIISIHS, (parMeHTalus, KITOHUPOBaHHE.

[TonoBoe pazmuoxkenue. [lonoBrie kineTku, wim ramersl. Meito3. Cramguu meiiosa. [loBenenue xpoMocom B
Meitoze. Kpoccunrosep. bruonornueckuii cMpica Melio3a 1 IOJI0BOro mporecca. Melo3 1 ero MecTo B )KM3HEHHOM
LIUKJIE OpTaHNU3MOB.

[IpenszaponpimeBoe pasputue. ['amerorenes y *uBOTHBIX. [lonoBeie sxene3pl. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaToreHes u ooreHe3. CTpoeHHE MOIOBBIX KIETOK.

OmnonoTBOpEeHHE W HSMOPHOHAIBHOE PAa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHHUS: HAapPYy)KHOE,
BHyTpeHHee. [lapreHorenes.

WnpnBuayansHoe pa3BUTHE OPraHW3MOB (OHTOreHe3). DMOPHONOTHs — HayKa O Pa3BUTUU OPraHU3MOB.
Mopgoecenes — o0na uz enaeuvix npobaem smopuonoeuu. Konyenyus mopgoecenos u modenu mopgozenesa.
Craauu sMOpuroreHe3a )UBOTHBIX (Ha mpuMepe Jarymku). Jpodnenne. Tunsl apodnenus. [Jemepmunupoganmoe
U Hedepmunuposannoe Opobnenue. Brnacmyna, munvt 6nacmyn. OcoOEHHOCTH APOONCHHS MIICKOMHUTAIOIINX.
3apospIieBble JUCTKU (TacTpysAmms). 3akiajgka OpraHOB M TKaHEW W3 3apoJBIIIEBHIX JIMCTKOB. B3ammuoe
BIMSIHAE 4YacTeil pa3BUBAIOLIErocst 3apojplma (SMOpHOHANbHAS WHAYKIHMS). 3akiajgka IUIaHa CTPOSHHS
KUBOTHOTO KaK pe3yJIbTaT HMEPapXUUECKHX B3aUMOJCHCTBUH TEHOB. BrusHue Ha SMOpHOHAJIbHOE pa3BUTHE
pa3HYHBIX (GaKTOPOB OKpYKAIOIIEH cpebl.

Poct u pazButue xxuBoTHbIX. [locTamMOpuonanbHeli nepuon. [Ipsmoe u HenpsMoe paszutue. Passutue c
MeraMoppo3oM y OEclO3BOHOYHBIX M TIO3BOHOUYHBIX JKMBOTHBIX. bBHoOIOrHMueckoe 3Ha4YeHUE TPSMOrO M
HEMpAMOTO Pa3BUTHA, UX pacIpoCTpaHeHHe B mpHupone. Twibl pocTa *XKUBOTHBIX. PaKTOPBl PETYISIAHA POCTa
KUBOTHBIX U 4YeroBeka. CTaanu mocTIMOPHOHAIBHOTO PAa3BUTHS Y KUBOTHBIX U deroBeka. [leproapl oHTOreHe3a
genmoBeka. CTapeHne U CMePTh KaK OMOJIOTHYECKUE TTPOITECCHI.

PasmHoxenue u passutre pacreHuit. [amerodur u copodut. Meiio3 B KU3HEHHOM IIMKIIE PACTEHUH.
OO6pazoBanue crop B mpoiiecce Metioza. ['amerorenes y pacrenuii. OmIonoTBOpEeHNE U Pa3BUTHE PACTUTEIBHBIX
OpraHn3MoB. J[BOIHOE OTUTOOTBOPEHHE Y IBETKOBHIX pacTeHnii. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHN3MBI PEryJsliy OHTOTEHE3a Y PACTEHUH W )KWBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. [llmeman.

Tabmumpl 1 cxembl: «BereraTnBHOE pa3sMHOXEHHEY, « THITBI OeCTIoNoro pa3MHOXEHU, «Pa3zMHOXEHHE
XJaMUJIOMOHabDy, «Pa3MHOXeHHe 3BrIieHb», «Pa3MHOXkeHue TuApb», «Meno3», «XpOMOCOMBI»,
«["amerorenes», «CTpoeHHne SHULEKIETKH M criepMaro3ongay, «OCHOBHBIE CTaauu OHTOreHesza», «llpamoe u
HenpsAMoe pa3Butue», «Pa3uthe Mailickoro xyka», «Pa3putue capaHum», «Pa3zButhe Jsrymku», «JlBoitHoe
OIJIOJIOTBOPEHUE Y IBETKOBBIX pacTeHui», «CTpoeHWe CeMsH ONHOMONBHBIX H IBYIONBHBIX PACTEHHID,
«OKHU3HEHHBI IMKI MOPCKOM KamycCThbl», <OKu3HeHHBId LMKI MXa», «OKW3HEHHBIH LUK MallOpOTHUKA»,
«KW3HEHHBINA IUKJI COCHBD).

Ob6opymoBaHue: CBETOBONH MHKPOCKOI, MHKPOIIPEapaThl SHIIEKIIETOK M CIIepMaTO301u0B, Moaenb «Llukm
Pa3BUTHUS JISITYILKI.

JlaGopaTtopHas pa6ora «/3ydeHue cTpoeHHs MOJIOBBIX KIETOK Ha TOTOBBIX MHUKPOIIpENnapaTaxy.

IIpakTnuyeckas padora «BbIsBlIeHUE IPU3HAKOB CXOJICTBA 3apO/IbIIeH MO3BOHOYHBIX YKUBOTHBIX).

JlaGopaTopHas pa6ora «CTpoeHHE OpraHOB Pa3MHOKEHHS BBICIIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJEACTBEHHOCTH H M3MEHYUBOCTH OPraHU3MOB

HcTopust ctraHOBNEHHUS W pa3BUTHS TeHETHKHU Kak Hayku. Padorer I'. Mengens, I'. ne ®puza, T. Moprana.
Pomb oredecTBeHHBIX yu€HBIX B pa3Butum reHetuku. Paborer H. K. Komemoa, H. U. BasumoBa, A. H.
Benozepckoro, I'. /1. Kapneuenko, 10. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHSTHS W CUMBOJBL. [OMOJOTMYHBIE XPOMOCOMBI, aJUIECIbHBIE TI'EHBI,
aJbTEPHATHUBHBIC IPU3HAKHU, JOMUHAHTHBIA U PELIECCUBHBIA MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAS JIMHMUS,
rubpuapl, reHotur, (eHotur. OCHOBHBIE METOABI TEHETHKH: THOPUIOIOTUYECKHUM, IHUTOJOTHIECKUN,
MOJIEKYJISIPHO-T€HETHYECKUIA.

JdemoHcTpanun

[optpersi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H. benozepckui, I
. Kapnieuenxo, 0. A. ®ununuenko, H. B. Tumogees-PecoBckuii.

Tabmuet 1 cxembl: «MeToJbl TeHETHKNY, «CXEMBI CKPEIIUBAHUY.

JlaGopaTtopHas pa6oTa «J[po3oduia kak 00BEKT reHETHUECKUX UCCICAOBAHUNY.

Tema 12. 3ax0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemyBanue. [lepBeiii 3axkoH MeHzens — 3aKOH €IMHOOOpas3usi THOPHIOB IEPBOTO
nokonenus. [lpaBuno gomuHupoBaHus. Bropoil 3axkoH MeHaens — 3aKOH pacIICIUIEHHs IPU3HAKOB.
LuTonornueckrue OCHOBBI MOHOTHOPUAHOIO CKpelnBaHus. [ umore3a YucTOTH ramer.



Amnanuzupyroniee ckpenmBaHnue. [IpoMexyTouHbI XapakTep HaclegoBaHus. PaciiersieHne NpU3HAKOB
MIPY HETIOJTHOM JTIOMHHUPOBAHUH.

JurnbpunHoe ckpenmBanue. Tperuii 3akoH MeHens — 3aKOH HE3aBUCUMOT'O HACIICIOBAHMS MPU3HAKOB.
[{uTonoruueckre OCHOBBI JUTUOPUIHOTO CKPEIIMBAHHUS.

CuenneHHoe HacnenoBanue mnpusHakoB. PaGorer T. Moprana. CuerieHHOe HacieAOBaHHE TI'€HOB,
HAapyUIEHUE CUEIJICHUS MEXIY F'eHaMu. XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH.

l'enernka moma. XpOMOCOMHBIA MEXaHU3M OIpeleeHus] IMojia. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
l'omoramernslii M rereporaMeTHbld Moj. ['eHeTHueckas CTPyKTypa IOJIOBBIX XpomocoM. HacnenoBanue
MPU3HAKOB, CIEMJIEHHBIX C MOJIOM.

I'enotun kak uenoctHasd cucreMma. IlneiloTponus — MHOXECTBEHHOE AEUCTBHE T'eHa. MHOKECTBEHHBIN
annenusM. B3anmoneiicTBue HeauenbHbIX reHoB. KoMiieMenTapHocTs. Onuctas. [lonumepus.

l'enernyecknii KOHTPONb pa3BUTHS PACTEHUH, JKUBOTHBIX M YENOBEKa, a Takke (U3MOIOrHYecKux
MPOIIECCOB, TOBEACHUS U KOTHUTHUBHBIX (YHKIMHA. ['€HETHYeCKHEe MEXaHU3Mbl CHMOHMOreHe3a, MeXaHW3MbI

B3aUMOJICHCTBUS «XO3MH — Mapa3uT» M «XO35IMH — MHUKpPOOHOM». [ 'eHeTnyeckue acmeKThl KOHTPOIS u
HU3MCHCHH A HaCJ'Ie):[CTBeHHOI‘/II I/IH(bOpMaIII/II/I B ITOKOJICHUAX KJIETOK U OPraHU3MOB.
JdemMoHcTpanun

IToptperst: I'. Mennens, T. Mopras.

Tabnuuer u cxemsr: «IlepBbIit 1 BTOpOit 3aKoHbl MeHaens», « Tperuit 3akoH Menaensy», « AHaIu3upyroliee
ckpemmBanue», «HemomHoe nomuHMpoBaHue», «CIEMIEHHOE HAceOBAaHUE TPU3HAKOB Y JPO30QHUIIBD»,
«['enernka momay», «Kapuorun wenoBeka», «Kapuorun apozodpunsy, «Kapuorun ntunb», «MHOXKECTBEHHBIH
aitenu3mMy, «B3anmonelicTBre reHoBY.

O6opynoBaHue: MOJENb JIIsl JEMOHCTpAIMK 3aKOHOB €JMHOO0Opa3usi THOPUJIOB IEPBOrO IOKOJCHUS H
pacIIeruIeHus] TPU3HAKOB, MOJIEINb /IS IEMOHCTPAIIMU 3aKOHA HE3aBHCHMOTO HACIIEIOBaHUS MTPU3HAKOB, MOJETh
JUIA  JEMOHCTpAIlMU CIIETUIGHHOTO HACIEeIOBaHWS TNPHU3HAKOB, CBETOBOM MHKPOCKOI, MHKpPOIpenapar:
«Ipozodrmmay.

IpakTuyeckas pa6ora «/3ydeHue pe3ylibTaTOB MOHOTHOPUIHOTO CKPEUINBAHUS Y IPO30(UITBI».

IIpakTnyeckasi padora «/zydeHune pe3yinbTaToB TUTHOPHUIHOTO CKPEITUBAHUS Y APO30(DHITEI.

Tema 13. 3aKoHOMEPHOCTH U3MEHYHBOCTH

BzaumoneiictBue reHoTHIIa W cpenbl HpH  (GOpMHpOBaHMM (eHOTHIA. V3MEHYMBOCTH IPH3HAKOB.
KauecTBeHHbIe ¥ KONUYECTBEHHbIE IPU3HAKU. BUbl N3MEHUMBOCTH: HEHACIEICTBEHHAs U HACJICACTBEHHAS.

MonundukanronHas U3MeHIUBOCTh. Poib cpensl B (OpMHPOBAHMH MOANU(PHUKAIMOHHON H3MEHYHBOCTH.
Hopma peaknmm mpu3Haka. BapuammoHHBI psim w BapuanuoHHas kpuBas (B. HMoramncen). CsoiicTa
MOIU(PHUKALMOHHOW N3MEHIUBOCTH.

I'enHoTunueckass m3MeHYMBOCTh. (CBOWCTBA TEHOTHITMYECKOW W3MEHYHBOCTH. BUIbI T€HOTHITHYECKOH
W3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KoMOnHaTiBHAs M3MEHUYNBOCTh. Mel03 W TOJOBOH MPOIECC — OCHOBA KOMOMHATHBHOM HM3MEHYHBOCTH.
Ponp koOMOMHATUBHOW M3MEHYMBOCTH B CO3AaHUU TCHETHUECKOTO pa3HO00pasns B Ipenenax OqHOro BUA.

MyTanuoHHas M3MEHYMBOCTh. BHabl MyTaluii: TeHHbIE, XPOMOCOMHBIE, I'e¢HOMHbIE. CIOHTaHHBIE H
WHAYLIUPOBAaHHbIE MyTalUH. SlaepHble U nUTOIUIa3MaTHyeckue Myranuu. COMaTHYEeCKUE U IOJIOBBIE MYTAlLHH.
[IprurHBl BO3HUKHOBEHHS MyTalMid. MyTareHsl U UX BIMSHHE Ha OPraHU3MbI. 3aKOHOMEPHOCTH MYTal[IOHHOTO
mporecca. 3aKOH TOMOJOTHYECKUX psIOB B HaclencTBeHHoH m3meHunBoctd (H.U. BaswmioB). Bresmepnas
W3MEHYMBOCTh U HACJIECACTBEHHOCTb.

Onueenemuxka u NULEHOMUKA, PONb INUSCHEMUYECKUX (DAKMOpPO8 6 HACNe008aHUU U USMEHYUBOCHU
Genomunuueckux npUHAK08 y Op2aHusMos.

JdemMoHcTpauun

Ioptpers: I'. ne @pus, B. Moranucen, H. 1. BaBuos.

Tabmuuer 1 cxembl: «Buapl usmeHunBocTH», «MoaudukanuoHHass U3MEHYMBOCTEY», «KomOWHaTHBHAs
HU3MEHYUBOCTHY, «Meio3», «OmionorBopeHne», «I eHeTnueckue 3a001eBaHus YeTI0BEKay, «Buapl MyTanuii».

OO6opynoBaHue: >XKUBble U TepOapHbIE HK3EMIUISIpl KOMHATHBIX pacTeHuH, pucyHku (dororpadum)
HUBOTHBIX C Pa3IMYHBIMU BUJAMH U3MEHYHBOCTH.

JlaGopaTopuasi paGora «lccinemoBaHume 3aKOHOMEpHOCTEH MOMM(DUKAIIMOHHOW W3MEHYHBOCTH.
[TocTpoenue BapHamoOHHOTO psiia ¥ BAPUALMOHHON KPUBOW.

IpakTuyeckas padora «MyTanuu y qpo30oQuiis! (Ha TOTOBBIX MUKpOIpeNapaTax)».

Tema 14. I'eHeTHKa YesIOBeKa

Kapuorun uenoseka. MexayHaponHas mporpaMMa HCCIIEOBaHHS FeHOMa 4ernoBeka. MeTonbl N3ydeHus
TCHETHKH YEeIOBEKa: TeHeaJorn4ecKuid, ONM3HEIOBBIH, LUTOr€HETHYECKUH, MOMyISIHOHHO-CTATUCTHYECKUH,
MOJIEKyJIsipHO-TeHeTHUecKuil. COBpeMEHHOE  OINpeAeNeHre I'eHOTUIA:  IOJHOI€HOMHOECEKBEHUPOBAHUE,



TCHOTUIIMPOBaHKE, B TOM ducie ¢ nomoiipio [1[P-ananusa. Hacnencreennslie 3a0oneBanus ueniopeka. [ eHHbIC U
XpOMOCOMHBIE OOJIE3HM 4eloBeKa. bONEe3HM ¢ HACIEACTBEHHOW MNPEeapacloNoKEHHOCTbIO. 3HayeHue
MEMIIMHCKON TEHETHKH B TMPEIOTBPAIICHUUA U JICUCHHM TCHETWYSCKUX 3a00JICBaHMN 4YenoBeka. Memuko-
TEHETUYECKOe KOHCYNbTHpoBaHue. CTBONOBBIC KIETKU. [IoHATHE «TE€HETHUECKOro rpys3a». ITHUYECKUE aCIEeKThI
WCCIICIOBAHUI B 00JIACTH PENAKTUPOBAHUS TCHOMA U CTBOJIOBBIX KIIETOK.

I'eHernueckre (hakTOphl MOBBINICHHONH YYBCTBUTEIBHOCTH YEIOBEKAa K (PU3MYECCKOMY M XUMHYCCKOMY
3arpsi3HEHHIO OKpYKarollel cpepl. ['eHeTndyeckas mpenpacronoKeHHOCTh YeJI0BeKa K MaTOJIOTUsIM.

JdemMoHcTpanun

Tabnuipr 1 cxembl: «Kapuorun denoBeka», «Meronbl M3ydeHHs] TEHETUKU 4elioBeKay, «[ eHeTHueckue
3a00JIeBaHUS YETIOBEKaY.

IIpakTuyeckas padora «CocTaBieHNEe U aHATIU3 POIOCIOBHOMN».

Tema 15. Cestekuusi Opranu3MoB

JloMecTuKaius u ceneKIus. 3apokIeHue CeIeKIuu 1 JoMmectukanuu. Yuenue H. Y. BapunoBa o Llentpax
MIPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHHd. Poib celeKInu B CO3/1aHiM COPTOB PACTEHUHN U MOPOJ
)KUBOTHBIX. COpT, Mopoaa, MmTamMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBEHHOW u3MmeHunBoctd H. U.
BapuiioBa, ero 3HaueHue JUisl CEICKIIMOHHON PadOThI.

Meroapl ceneKiMOHHOH padoThl. MCKycCcTBEHHBIH OTOOpP: MAacCOBBIH W WHAMBHIYaJbHBIA. JTaIlbl
KOMOMHAIIMOHHOW ceneKnu. VIChbITaHue Mpou3BOMUTENEH Mo MOTOMCTBY. OTOOp MO TEHOTHUIY C MOMOIIBIO
OLIEHKU (DEHOTHUIIA IIOTOMCTBA U OTOOP IO I'EHOTHUITY ¢ TOMOIIIb0 aHau3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CENIEKIIMOHHON padoThl. PanalimoHHbI 1 XUMIYECKUIT MyTareHes
KaK MCTOYHHUK MyTallMid y KYJIbTYPHBIX (hopM opraHu3moB. Mcronab30BaHHE I'€HOMHOI'O PEIAKTHPOBAHUSA MU
MeTo10B pekoMOrMHaHTHBIX JIHK 115 momydeHust HCX0oIHOro MaTeprasia Ui CeJIeKIIUH.

[MonyueHue NOMUILUIONIOB. BHYyTpUBHAOBas ruOpuaM3anus. BIM3KOPOACTBEHHOE CKpEIIMBAaHUE, WU
uHOpuauHT. HeponacTBeHHOE CKpellMBaHWe, WM ayTOpuauHr. ['erepo3uc M ero mnpuuuHbl. lcmonb3oBaHue
rereposuca B cenekiud. Otpanéunas ruOpuausanms. [IpeomoneHue OeCrionusi MEKBHIOBBIX THOPHJIOB.
JlocTimkeHus CeleKIny PaCTeHUN U JKUBOTHBIX. «3€1EHAS peBONIOYULY.

CoxpaHeHrne M HM3y4YeHHE TE€HETHYECKHX PECYPCOB KyIbTYPHBIX PACTEHHH W WX IUKUX POAMYEH IS
CO3JIaHWSI HOBBIX COPTOB M THOPHIIOB CEITbCKOXO3SMCTBEHHBIX KYNIbTYp. M3yuenue, coxpaneHue u ynpasieHue
2EHeMUYEeCKUMU  Pecypcamu  CelbCKOXO03AUCMBEHHbIX U NPOMbICIOBbIX JHCUBOMHBIX 6 YeNAX VIyYuleHus
cyuwecmeyiowux U Cco30aHus HOBbIX NOPOO0, JMUHUL U KPOCCO8, 8 MOM Hucle C HPUMEHEHUEM COBPEMEHHbIX
Memo0o08 HAYUHbIX UCCIe08aHUl, NepedoBbIX Uell U NePCHEeKMUBHBIX MeXHOI02ULL.

JdemoHcTpanuu

[optpers: H. Y. BaBunos, U. B. Muaypun, I'. JI. Kapnieaenko, II. I1. Jlykesaraenko, b. JI. Acraypos, H.
Bbopnoyr, . K. bensies.

Tabmumer u cxembl: «L{eHTpBI TPOUCXOXKAEHWS M MHOT000pasvs KyJIbTYPHBIX DPACTEHHID», «3aKOH
TOMOJIOTHYECKHX PSIOB B  HACIEACTBEHHOW WM3MEHYMBOCTHY», «Merompl cemekiumy, «OtmanéHHas
rubpuanzanussy», «Mytareaes».

JlaGopaTtopHas padora «/3ydeHne cCOpToB KyabTYPHBIX PACTEHUN U TIOPOJ JOMAITHUX JKABOTHBIXY.

JlaGopaTtopHas padora «l3ydeHne METOIOB CEIEKITUN PACTEHUN.

IIpakTnuyeckas padora «I[IpuBrBKa pacTeHUN».

Ikcekypeusi «OCHOBHBIE METOIBI U JIOCTVMIKEHHS CENEKIIMH PACTEHUI M KXUBOTHBIX (HA CENEKIIHOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCHBITATENBHBIA YYacTOK, B TEIUNIMYHOE XO34KWCTBO, B JabOpaTOpHIo
arpOYHHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. buorexHo/siorusi ¥ CHUHTETHYECKasi OHOJIOTUSA

OOBEKTHI, NCMIOTB3yeMble B OMOTEXHOJIOTHH, — KIIETOYHBIE W TKAaHEBHIE KyJIbTYpPhl, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpamuroHHas OMOTEXHOJOTHS: XJeOormeueHne, MOIyYeHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BHHO/ENMHE. MukpoOuonornueckuii cuaTe3. OO0BEeKTh MHUKpOOHONIOrnYeckux Texnonoruii. [IponsBoncTBo Oenka,
AMUHOKHUCJIOT U BUTAMUHOB.

CozlaHr€e TEXHOJIIOTMM U MHCTPYMEHTOB 1IEIEHANPABICHHOr0 U3MEHEHUSI U KOHCTPYUPOBAHUS T€HOMOB C
LEIbI0 TOJAYyYEHUS OpPraHU3MOB M HMX KOMIIOHEHTOB, COAEpXAlIMX HE BCTpEYawlluuecs B MPUPOLIE
OMOCHHTETHYECKHE TyTH.

Knerounas wmxeHepus. MeTonmsl KyIbTyphl KJIETOK M TKaHEW pacTeHW W JKMBOTHBIX. KpnoOaHkW.
Comarnueckas THOpHIU3AIUS U cOMaTHUECKHi aMOproreHe3. Vcnonp30BaHMe Tarion/I0B B CEIEKITUN PACTCHU.
Honyuenue monoknonanvuvix aumumen. Hcnonvzosanue MOHOKIOHAILHLIX U HOMUKIOHATLHLIX AHMUMENL 8
Mmeouyure. VICKyCCTBEHHOE OILJIOJIOTBOpEHUE. PEeKOHCTPYKIUS SHIEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. MeTox
TPaHCIUIAHTALMU  SACP KIETOK. TexHonosuu  0300p0GNeHUs, KYIbMUSUPOGAHUS U  MUKPOKIOHANLHOZO0
PA3MHOIICEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.



XpoMocoMHas ¥ TeHHast HHKeHepusi. ICKyCCTBEHHBIN CHHTE3 TeHa M KOHCTPYHPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennvix opeanuszmos. JJoCTHREHUS M TIEPCIICKTUBBI XPOMOCOMHOW M T€HHOM WHKCHEPHH.
OKOJIOTMYECKUE U ATHYECKUE MPOOJIEMbI TeHHON WHKECHEPUU.

Menununckue OMOTEXHOJIOTHUH. IlocTrenomuas nugpoBas MeOUIIHA. TP -nuarnocTuka.
MeraboIOMHBIM aHaIHM3, TCHOIISHTPUYECKUN aHaJIN3 MPOTEOMa YEIOBEKA I OLICHKH COCTOSIHHS €TI0 370POBbSL.
Hcnonp3oBaHue CTBOJIOBBIX KJIETOK. TaprerHas tepamus paka. 3D-Onmommkenepus [uis pa3paOoTKu
(hyHIITaMEHTAJIbHBIX OCHOB MEJIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsI KOMIUICKCHBIX TKaHEH COYETaHHEM TEXHOJIOTHIA
TPEXMEPHOro OMONIPUHTHHTA U cKadQOIIUHTa I PEIICHUS 3a/1a4 TIEPCOHATU3UPOBAHHON METUITUHBIL

Co37aHre BEKTOPHBIX BaKIMH C IIEIbI0 OOECleUeHHs KOMOWHUPOBAHHOW 3aIlMThI OT BO30YIUTENCH
OPBH, ycraHOBNeHHWE MOJCKYISIPHBIX MexaHW3MOB (yHkunonupoBanus PHK-comepkamumx BHUpycoB,
BBI3BIBAIOIIMX 0CO00 OMAacHbIC 3a00ICBaHMUS YEIOBEKA U )KUBOTHBIX.

JdemMoHcTpanun

Tabmuie! u cxembl: «VCmoab30BaHHEe MUKPOOPTaHU3MOB B IPOMBIIIJICHHOM MTPOU3BOACTBEY, «KiteTouHas
HWHXXEHepUs», «] eHHas HHKEHEPUsD».

JlaGopaTtopHasi padora «l/3yueHue 00beKTOB OMOTEXHOJIOT K.

IpakTnyeckas padora «llomydueHre MOTOIHOKUCITBIX TIPOTYKTOBY.

Ikckypeusi  «bHOTeXHONIOTHMS — BaKHEWIIAsh TPOM3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUECKOE ITPOU3BOJICTBO)Y.

11 KJIACC

Tema 1.3apo:kaeHue U pa3BUTHE IBOJIONUOHHBIX NMPEACTABIEHUI B 0HOJI0THH

OpomonnonHas teopust Y. Hapsuna. llpearmocbuikvi BOZHMKHOBEHHS NapBUHH3MA. KW3Hb M HaydHas
nesrenbHOoCcTh Y. JlapBuHa.

JBvoKyIHe CHITBI 3BONOIUH BUIOB 10 Y. JlapBuHY (BBICOKAsi HHTEHCUBHOCTh PA3MHOKEHSI OPTaHU3MOB,
HACIIE/ICTBEHHAs! K3MEHYHBOCTh, O0ph0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBINH M UCKYCCTBEHHBINH OTOOD).

Odopmienne cuaTernaeckoit Teopuu »Bomoruu (CTI). HelitpanpHas Teopus sBomrorna. CoBpeMeHHAs
HBOJIIOIOHHAS OMOJIOTHs. 3HAUEHNE HBOMIOHOHHON TEOpUH B ()OPMHPOBAHHN €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa.

JdemoHcTpanuu

[Moptpersr: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y. Jlapsun, C. C.
Yersepukos, U. U. llImansraysen, Jx. Xonneiis, /. K. bensies.

Tabmumer 1 cxembl: «Cucrema xuBoit mpuponsl (rmo K. JInauero)», «JlecTHuma >kuBBIX CymiecTB (IO
Jlamapky)», «MexaHu3M (QOpMHPOBAHHS MPUCIIOCOONEHNUH Y pacTeHnd W KUBOTHBIX (1o Jlamapky)», «Kapra-
cxema mapmpyTa myremectsus Y. lapsunay, «Haxomku Y. [lapsunay, «DopMber 60phOBI 32 CyIIeCTBOBaHHUEY,
«ITopoxp! romy0deit», «MHoroodpasue KyJbTypHbIX (OpM KarmycTel», «[lopoapl qomMamHux KMBOTHBIX», «Cxema
oOpasoBanus HOBEIX BUAOB (1o Y. JlapBuny)», «CxeMa COOTHOIIEHUS IBIKYIINX CHJI 3BOMONHAN», «OCHOBHBIC
MOJIOKEHUS] CHHTETUUECKON TEOPUH SBOJIIOLIII.

Tema 2. Mukpo3BoJIonus 1 eé pe3yJbTaTbl

[onmynsiuysa Kak 3JeMeHTapHas eOuHHMLA 3BoMonud. COBPEMEHHBIE METOABI OLICHKH T'€HETHYECKOIro
pa3Hoo0pasus U CTPYKTyphl nonyisiunid. Mi3MeHeHne reHooHIa MOMYJSIIMK KaK 3JIEMEHTapHOE BOJIIOLIMOHHOE
sIBIIEHUE. 3aKOH TeHeTH4ecKkoro paBHoBecus [x. Xapmau, B. BaitaOepra.

OneMeHTapHble (HaKTOpHl (ABIDKYIIUME CHJIBI) SBOMIONHMHA. MyTannoHHBINH mporecc. KomOnHaTHBHAs
M3MEeHYHBOCTh. [lpeiid TeHoB — ciydaiiHble HEHanpaBJIEHHbIE W3MEHEHHS YacTOT aylieliell B TOMyJSIUIX.
Db ekt ocHOBaTens. dhghexm bGymuvinounozo copaviuika. CHUNCEHUE 2eHEMULECK020 PA3HO00PA3Us: NPUYUHLL U
cneocmeus. Ilposenenue sghgpexma Opeticha eenos 6 Oonvwux u manvix nonyasayusx. Murparuu. M3omsmms
MIOIYJIANN: Teorpadudeckas (IpocTpaHCTBEHHAs), OMoornueckas (pernpoayKTHBHAS).

EcrectBenHbIit 0TOOp — HAaNpaBISsIOMMKA (akTop 3BOMOLNU. DPOPMBI €CTECTBEHHOIO 0TOOpa: JBIIKYLIHH,
CTaOMIM3UPYIOIMNH, pa3peBaomuil  (au3pyntuBHbi). [lomoBoit orGop. BoO3HWKHOBEHHE W IBOIIOIMS
COLIMAJILHOT'O TTOBECHHUS KUBOTHBIX.

[IprcnocobneHHOCTs OPraHu3MOB KaK Pe3yJIbTaT MHKPOIBOIIOUMU. BO3HMKHOBEHME MPUCTIOCOOICHUN y
oprann3mMoB. ApoMop¢o3bl 1 uanoanantanuy. [Ipumeps! npucnocobieHuid y OpraHu3MoB: MOPQOIOrnIecKue,
¢uznonornyeckue, GHOXMMHUUECKHE, oBeneHueckrne. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHNu3MOB.

Bupn, ero xputepum U cTpykTypa. BupooOpa3oBaHue Kak pe3yiabTaT MUKpO3BONOUMH. M3omsums —
KkimoueBolt hakrop BumooOpasoBanus. [lytu u cnocoGrl BUI00Opa30oBaHus: anjonarpuyeckoe (reorpaduyeckoe),
CHUMITaTPUYECKOE (IKOIOTMYECKOE), «MTHOBEHHOE» (TMONUIUIONnIu3anus, rulOpuauzauus). [nuTenbHOCTH
SBOJIOLIMOHHBIX MPOLIECCOB.



Mexanu3mbl (popMUpOBaHUs OMOTOTHYECKOr0 Pa3sHOOOpa3usl.

Ponp sBomonmoHHON Ouomoruu B pa3paOOTKE HAay4YHBIX METOAOB COXpaHEHUs OunopaszHooOpaszusl.
MHUKpPOSBOMIONMS M KOXBOMIOLHUS Tapa3UTOB M WX X03s€B. MexaHU3MBbl (OPMUPOBAHUS YCTOHYHUBOCTH K
AHTHOMOTHUKAM U CIIOCOOBI OOPBOBI C HE.

JdemMoHcTpanun

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

Tabmuupl U cxembl: «MyTanMoOHHasE M3MEHYMBOCTBHY, «llomynsuoHHAst CTpyKTypa BHAa», «Cxema
nposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBHKyliue CHIIBI SBOJIONHNY», «DKOJIOTHYECKas W3OISAIHS
MOMYJIALUKA CeBaHCKOM (openmn», «['eorpaduueckas M30JANMS JIMCTBEHHHIIBI CHOMPCKOW M JIMCTBEHHHIIBI
naypckoii», «llomynsinoHHBIE BOJMHBI YHCICHHOCTH XHUIIHUKOB M XKepTB», «Cxema JelCTBHS €CTECTBEHHOTO
otoopa», «Dopmbl 00OphOBI 3a cymiecTBoBaHUe», «MHIycTpuanbHBIA MenaHu3M», «OKUBBIE HCKOMaeMbie»,
«[TokpoBHTENLCTBEHHASI OKpacKa XKMBOTHBIX», «lIpeaynpexaaromas oKpacka »XUBOTHBIX», «DuU3nonI0rnyeckne
amanrtauun», «l[IpucnocobIeHHOCT, OpPraHu3MOB W €€ OTHOCHUTENBHOCTB», «Kpurepuu Buma», «Bumbl-
NBOMHUKMNY, «CTpyKTypa BUAa B pupoe», «CrocoObl BHI000pazoBanusy, «I eorpaduueckoe BHI000pa3oBaHHe
TpEX BUAOB JaHIbIIIEH», «DKOJOTHYECKOE BHI000pa30BaHHWE BHJIOB CHHUI, «[lOMUTIIONIBI pacTeHHI»,
«KarmyctHo-peaeunsblil ruOpuI.

O6opynoBanue: repOapuy pacTeHHid, KOJUIEKIIMM HACEKOMBIX, Wydelia MTHI] M 3Bepeil C mpumepamu
pa3IMYHBIX TPHUCIIOCOONEHUH, Yydena NTUIl M 3Bepel pa3HbIX BHUJIOB, TepOapuu pacTeHWH OJM3KUX BHUJIOB,
00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHas padoTa «BrIsaBIcHHE H3MEHIUBOCTH y 0COOEH OTHOTO BUIA».

JlabopatopHas padota «IIpucmocoOneHuss OpraHu3MOB U UX OTHOCHTEIIbHAS IETeCO00Pa3HOCTDY.

JlaGopaTopHas pa6oTa «CpaBHEHHE BUJIOB 110 MOP(OIOrHYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJionus 4 eé pe3yJbTaThl

Meroapl H3y4eHHs] MaKpodBONOIUH. [laneoHToNOrHYecKre METo/Ibl U3ydeHusl dBomonuu. [lepexoHble
(hopMbl 1 HUITOTCHETHIECKHUE PSAIBI OPTaHU3MOB.

Buoreorpaduueckne Merospl n3ydeHus sBoironun. CpaBHeHHe QIIopsl U (HayHbl MATEPUKOB U OCTPOBOB.
buoreorpadudeckue odmacta 3eMiti. BUABI-OHACMHUKH U PEITHKTHI.

OMOpHONIOTHYecKne U CPaBHUTEIFHO-MOP(OIOTHUECKHE METOIbl M3YYEHHs 3BOMIONMU. | eHeTHueckue
MeXaHHU3Mbl 3BOJIIOIMM OHTOI€HE3a U IOABJIEHUS 3BOJIOLMOHHBIX HOBIIECTB. I'OMOJIOrMYHBIE U aHAJIOTMYHBIE
oprasl. PynumeHTapHble oOpraHsl W aTaBU3Mbl. MOJIEKYIIpHO-TEHETUYECKUE, OMOXUMHUYECKUE U
MaTeMaTUYECKHE METOAbl W3y4eHMs 3BONIOLUH. ['oMosnoruysele reHsl. COBpeMEHHBIE METOIbl IOCTPOEHHS
(UIIOreHEeTHUECKUX AEPEBBEB.

XPOMOCOMHBIE MyTAaIlH U 3BOJIFOLUS TEHOMOB.

OO6me 3aKOHOMEPHOCTH (TIpaBuia) 3BONIOUHH. [Ipunyun cmensvl ¢hyHxkyuii. HeoOpaTUMOCTh 3BOIIOLNN.
AnanTtuBHas paguainys. HepaBHOMEPHOCTb TEMITOB IBOJIIOLHUHL.

JdemoHcTpanuu

[Toptperst: K. M. bap, A. O. KoBanesckuii, ®@. Mrosep, 3. ['ekkensb.

Tabmumer u cxempl: «DUIOTEHETHYECKHA PSI JIOMAIN», «ApPXEONTEPHKC», «3BEpo3yOble AIIEpPHI,
«Crerornedansry, «Puanodutsr», «CeMeHHBIC MAaOpOTHUKHY», «buoreorpadudeckne 30HBI 3eMim», «Ipetid
KOHTUHEHTOB», «Pemukte», «HauanbHele cTamuu SMOPHOHAIBHOTO PAa3BUTUS IO3BOHOYHBIX >KUBOTHBIX),
«["omMonorn4Heple U aHAJOTMYHBIE OpraHby, «PyIUMEHTB, «ATaBU3MB, «XPOMOCOMHBIC HAOOPHI YeNIOBEKa U
mHUMIaH3e», «l 1aBHbIe HaIIPpaBIEHUS 3BOMIOLIN», «O0IIIe 3aKOHOMEPHOCTH YBOTIOLIUN.

OOopynoBaHue: KOJUIEKLIUH, TepOapuy, MYJSDKH HCKONAEMbIX OCTaTKOB OpPTaHM3MOB, MYJIDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyIUMEHTAPHBIX OPIaHOB M aTaBU3MOB, KOJIJICKIIMH HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3sBuTHe sKM3HU Ha 3eMiie

Hayunbie rumoTe3sl NPOUCXOXKIEHHWS >KM3HM Ha 3emuie. AOuoreHes W maHcrnepmus. JloHaydHbIe
MPEACTABICHUS O 3apOXKACHUM XWU3HU (KpealnoHu3M). ['MmoTre3a MOCTOSHHOIO CaMO3apOXAEHHs >KHU3HH U e
onposepxxenue onbitamu @. Peau, JI. Cnamnanuany, JI. [actepa. [IponcxoxxaeHne skxu3HA U acTpOOUOIIOTHSL.

OcHoBHBIE 3Tallbl HEOpraHudeckKor spomounu. [lnanerapHas (reonoruyeckas) 3BOMIOLMS. XUMHUYECKast
9BOJIONMA. AOMOTEHHBI CHHTE3 OpraHMYeCKUX BellecTB n3 Heopranumueckux. Omeir C. Muepa u I'. HOpu.
ObpaszoBanue monuMepoB U3 MoHoMepoB. Koamepmarnas rumoresa A. W. OmnapuHa, rumore3a NEepBUYHOTO
Oynpona [[x. XonaeiiHa, renernueckas runoreza I'. Mémiepa. Puboszumsr (T. Uek) u rumoresa «mupa PHK» V.
I'unbepra. PopmupoBaHre MeMOpaH U BOSHUKHOBEHHE ITPOTOKIIETKH.

Ucropus 3emnm u meronsl e€ u3ydeHusi. Vckonmaemble OpraHM4YecKME OCTaTKH. 1'eoxpoHomorus u eé
Meroabl. OTHOCHUTENbHAsE U a0CONIOTHAsI TE€OXPOHONIOTHA. | eoXpoHOIOrnyeckas IIKajia: S0HBI, 3PbI, IEPHOABI,
STMOXH.



Havanpneie stanbl opranuyeckod sBonronuu. [losiBieHHMe M 3BOMIONUS TEPBBIX KIETOK. OBOJIIOIMS
Merabonu3Ma. BosHuKHOBeHHE NEPBBIX dKocucTeM. CoBpeMeHHbIe MUKPOOHBIE OMOMIEHKH KaK aHaJlor MEpBbhIX
Ha 3emie coobuiectB. CTpoMaTonuThL. [IpOKapHOTHL U 3yKapHOTHI.

[Ipoucxoxnenne SykapuoT (cuMOMOreHe3). JBOMIOIMOHHOE MPOUCXOXKACHUE BUPYCOB. IIponcxoxkaeHue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHNE OCHOBHBIX TPYIIII MHOTOKJIETOUYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl YBOIIONNN BhICIINX pacTeHuid. OcHOBHBIE apoMop(o3bl pacTeHui. Brixon pacrennii Ha
cymry. [losiBmeHue cmopoBBIX pacTeHUM U 3aBoeBaHue uMHU cyim. CemeHHble pacteHus. [IpoucxokaeHue
LIBETKOBBIX PACTEHUH.

OCHOBHBIEC 3Talbl BOJIOIUHU JKUBOTHOr0 Mupa. OCHOBHBIE apoMop(do3bl KMBOTHBIX. BeHjckas ¢ayHa.
KemOpwuiickuii B3pbIB — MOSBICHHWE COBPEMEHHBIX THUMOB. IlepBble XOpAoOBBIE >KMBOTHBIC. JKU3Hb B BOje.
OBomonust MO3BOHOYHEIX. [Iponcxoxkaenue ampubuii u pentunuid. [IponcxokaeHne MIEKONUTAIONIMX U TTHUIL.
[Mpunun karoueBoro apomopdosza. OcBoeHne 6eCcrI03BOHOYHBIME U TTO3BOHOYHBIME KUBOTHBIMH CYIIIH.

PazButue xu3HM Ha 3emiie MO dpaM M IEpUOAaM: apxeH, MPOTepo30i, Maaeo30i, Me3030H, KaiHO30M.
OOmiass xapakTepucTHKa KIMMaTa W TEOJNOrMYecKux mporeccoB. [losBleHWEe M paclBeT XapaKTEePHBIX
OpraHu3MoB. YTiieo0pa3oBaHue: ero yCIOBHS U BIMSHUE Ha Ta30BBIH cOCTaB aTMOC(HEPHI.

MaccoBble BBIMHUpAHHUA — OKOJIOTHYCCKHE KPU3HCHI IIPOULIOTO. HpI/IT-II/IHI)I N CICACTBUA MACCOBBIX
BoiMHpaHuil. COBpPEMEHHBI  JKOJNOIMYECKHH  KpH3HC, ero ocobeHHoctn. [IpobGmema  coxpaHeHuUs
Oropa3zHooOpasus Ha 3emuie.

CoBpemeHHast cucrtema opraHudeckoro wmupa. [lpuHimnel kmaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATUYCCKHEC I'PYIIIIBI OPraHU3MOB.

JdemMoHcTpanun

[Moptpersr: @. Pean, JI. Cnamnmannanu, JI. Ilactep, M. . MeunukoB, A. U. Omapun, JIx. Xonnein, I
Ménnep, C. Mumnep, . FOpu.

Tabnumer u cxembl: «Cxema onbita @. Pemny», «Cxema onbita JI. [lacTepa mo u3ydeHHro caMo3apoxkIeHUs
Ku3HM», «Cxema ombita C. Mumtepa, I'. FOpu», «3Tamnsl HEOPTaHHIECKOH IBONIONUNY, «I €0XpoHOIOrnIecKas
mKana», «HadanpHble 3Tanbl OpraHMYECcKON IBOTIONUNY, «CxemMa 00pa3oBaHus SYKapHOT IyTEM CHMOHOTeHe3ay,
«Cucrema uBOH Ipupoab», «CTpoeHue BUpyca», « ApoMopdo3sl pacTeHuiny, «PHHHOPHUTH, «OIHOKICTOYHBIC
BOZOPOCITI», «MHOTOKJIETOYHBIC BOXOPOCTHY, «Mxu», «IlamopoTHuKnY, «I oloceMeHHBIE pacTeHUs», «OpraHbl
LIBETKOBBIX pacTeHHil», «Cxema pa3BUTHS >KUBOTHOIO MHUPa», «Apomopdo3bl KUBOTHBIX», «IIpocreiimiuey,
«KHIIIeIHO0IT0II0CTHEIEY, «ITmockue 4epBu», «YIIEHUCTOHOTHEY, «PBIOBIY, «3eMHOBOIHEICY,
«IIpecmbikaronmecs», «IItuupy, «Maekonuratouey», «Pa3BUTre )KU3HU B apXeHUCcKol 3pey», «Pa3BUTHE XKU3HU B
NpoTEPO30MCcKON 3pe», «Pa3BUTHE KU3HU B Mal€030MCKOM 3pe», «Pa3BuThe >XM3HM B ME3030MCKOM 3pey,
«Pa3BuTHE XM3HU B KaltHO30MCKOH Apey, «CoBpeMEHHAs CHCTEMAa OpTraHUISCKOT0 MEPay.

Ob6opynoBanue: repOapiy pacTeHUH PAa3NUYHBIX OTAEIOB, KOJUIEKIINH HACEKOMBIX, BIa)KHBIE TIpErapaThl
KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIHH WTJIOKOXHX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uydena NTHIl U
3Bepeil, KOJUTEKIINY OKaMEHEIOCTe!, TTOJIE3HBIX MCKOMAEMbIX, MYJISHKH OpPTaHIMYECKIX OCTaTKOB OPTaHHU3MOB.

Bupryansnas JabGoparopHas pabota «MogenupoBanue omneiToB Mmutepa—lOpyn 1o u3ydeHuto
abMOTeHHOT'0 CHHTE3a OPraHUYECKUX COSTMHEHHI B IEPBUYHON aTMOC(hepe.

JlaGopaTopHas pa6ota «/3ydeHue u onrcaHne NCKOMMaeMBIX OCTATKOB JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/I3yueHre ocoOEHHOCTEH CTPOSHUS PACTEHUH Pa3HBIX OTIEIOBY.

IIpakTuyeckas padora «/I3ydeHre ocOOEHHOCTEH CTPOSHHS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IlpoucxoxaeHue 4ea0BeKa — AHTPONOreHe3

Pazpgens! u 3amaun aHTpononorud. MeTomsl aHTPOITOTIOTHH.

CraHOBIEHUE MPEACTABICHUNA O MNPOUCXOXKACHHM 4YeloBeKa. Penmurunosnele Bo33peHus. COBpeMEHHbIE
Hay4JHBIEC TCOPHUU.

CxoncTBoO venoBeka ¢ KMBOTHBIMH. CHCTEMaTHUYECKOe TONOXKEeHHE dernoBeka. CBHUIETENhCTBA CXOJCTBA
YeloBeKa C KXUBOTHBIMH: CPaBHUTENHHO-MOP(hOIOTHYECcKIe, IMOPHOIOTHYECKHE, (PU3UO0IOro-0HOXMMHYECKHE,
noBeneHuYeckre. OTINYNS YellOBeKa OT KUBOTHBIX. [IpsMOXOKIeHNE N KOMIUIEKC CBS3aHHBIX C HUM PHU3HAKOB.
Pa3BuTHE TOIOBHOTO MO3Ta U BTOPOI CHTHAIBHON CHCTEMBI.

HBwxymme cuibl  (pakTopsl) —aHTpororeHesza: Ouonormdeckne, conuaibHble. COOTHOIIEHHE
OHMOJIOTMYECKNX U COIUABHBIX ()aKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE cTajuM aHTpOIOreHe3a. PaHHHME YenmoBeKooOpaszHble 00€3bsSHBI (ITPOKOHCYNBI) W paHHUE
MOHTHJIBI — OOIIME MPEAKH YeIOBEKOOOPa3HbIX 00€3bsiH U JIIo/eH. ABCTPaJONUTEKN — IBYHOI'HE MPEIKH JIFOACH.
UYenoBek yMensblil, IEpBbIE U3TOTOBJIEHUS OpyIuil Tpyaa. UenoBek MpsMOXOIAIIMN U MEPBBIN BBIXOJ JIIOJEH 3a
npeaensl Adpuku. YenoBek reiinenbOeprckuii — oOMMA MPEAOK HEaHAEPTalbCKOrO YeJIOBEKAa U UeNoBEKa
pazyMmHoro. YenoBek HeaHAEPTAILCKUH KaK BHJI JIIOIEH XOJIOAHOIO KIuMaTa. YenoBek pa3yMHBIH COBPEMEHHOIO
TUMA, AEHUCOBCKHUH YeJIOBEK, OCBOGHHE KOHTUHEHTOB 3a npenenamu A¢puku. [laneoreneruka u najieoreHOMHUKa.



DOBOJIONMST COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBI OTOOp B MOMYJSIIMAX denoBeka. MyTallMOHHBIN
npounecc U nonumopdusm. I[lomynsuuoHHBIE BOMHBI, Apeid reHoB, murpamms u <«3¢QQeKT ocHoBaTeNs» B
MOMYJIALIUAX COBPEMEHHOIO YENIOBEKa.

UYenoseueckne pacel. [lonste o pace. Bombmme pacwl: eBporneouaHas (eBpasuiickas), aBCTpalo-
HerponHas (IKBaTOpUaNIbHAs), MOHTOJIONTHAs (a3UaTCKO-aMepUKaHCKasl). BpeMs u myTH pacceneHus: dyenoBeka
mo IuiaHere. EOWMHCTBO 4yenmoBedueckux pac. HaywHas HecocToATensHOCTh pacu3Ma. [IpucnocobieHHOCTh
YeloBeKa K pa3HBIM YCJIOBHSIM OKpYXarolled cpenbl. BrnusHue reorpaduueckoil cpenpl u apeiida reHOB Ha
MOPQOIOTHIO ¥ (PU3HOJIOTHIO YeTOBEKA.

MexXAuCIUIIIMHAPHBIE METOAbl B (U3MUECKOM (OMONOTMYECKOH) aHTPOIOJIOrHU. OBOIIONHMOHHAS
AHTPOIIOJIOTHA MW IMAaJICOAHTPOIIOJIOTrUd YCIOBCUCCKUX HOHyHHHHﬁ. EI/IOCOIII/I&JH)HI)IG HCCJICAOBAHUA TPUPOILI
YenoBeka. MccienoBanne KOIBOMIOIUHOHOIOTHYECKOTO U COITUAILHOTO B YEJIOBEKE.

JdemMoHcTpanun

IToptpersr: Y. Jdapsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumMos.

Tabnuuel u cxembl: «MeTombl aHTPONONOTUWY, «[ OJOBHOH MO3r uenoBeka», «YemoBexooOpa3HbIe
00e3bsiHb), «CKener 4YenoBeka M CKeleT IIMMIaH3e», «PyaMMEHTBI M aTaBu3MbD», «/IBHOKyIME CHIIBI
aHTpPOIIOTreHe3a», «DBONIOIMOHHOE JPEBO UYeNoBeKa», «ABCTpalonmuTek», «YemoBek ymenblity, «Yemosek
MIPSAMOXOISIIININY, «JleHncoBckuii yenoBek» «HeanmepTanpiply, «KpoMaHbOHIED, «IIpeaku denoBekay, «Tambl
3BOJTIOLIMH YeNOBeKay», «Pacsl 4eroBekay.

O6opynoBaHue: MyJsSHKH OKaMEHENOCTeH, MPeAMETOB MaTepHallbHONH KyJIbTYphl NPEIKOB YeIOBEKa,
penponykiuu (pororpadun) KapTHH ¢ MUGOJOTHYSCKUMU U OMOJCHCKUMHU CHOKETaMU TPOUCXOXKICHUS
YenoBeka, poTorpaduu HAXOMIOK HCKOITAEMBIX OCTATKOB YeIOBEKa, CKEIET YeIOBeKa, MOJIENb Yepera YelioBeKka u
yepera MUMIaH3€e, MOJIENb KICTH YeJI0BeKa U KHCTH IMMIIaH3€, MOJIENH TOpca MPEIKOB YeIOBeKa.

JlaGopaTopHasi pab6ora «l3ydueHne OCOOEHHOCTEH CTPOEHHS CKejeTa 4YelOBEKa, CBSI3aHHBIX C
MIPSIMOX XK TEHHEM).

IIpakTuyeckas padora «VI3ydeHne SKOIOTHYECKIX aIalTaI[di YeIOBEKay.

Tema 6. Jxojorus — Hayka 0 B3aHMOOTHOILIEHUSIX OPraHU3MOB U HAIOPTraHU3MEHHBIX CHCTEM C
OKpYy:Kawouiei cpenoi

3apoxaeHre U pa3BUTHE YKOJIOTHH B Tpynax A. ['ymbomeara, K. @. Pymee, H. A. CeBepriosa, 3. I'ekkerns,
A. Tencmu, B. H. Cykauéna. Paznensl u 3amaun 3xojorud. CBS3b SKOJIOTHH C APYTHUMH HayKaMH.

Merons! sxonorun. [loneBsie HaOMIOAEHUS. DKCIEPUMEHTHI B SKOJIOTHU: MPUPOAHBIE U JIAOOpAaTOPHBIE.
MonenupoBaHue B 3KOJIOTHH. MOHUTOPHHT OKPYKAIOIIEH CPebl: TOKAIBHBIA, PETHOHAIBHBIN U TII00aTHHBIHA.

3HadeHne HKOJOTHYECKUX 3HAHWW JJIs deloBeKa. JKOIOTMYECKOe MHUPOBO33PEHHE KaK OCHOBAa CBS3ed
yenoBeyecTBa ¢ NpUpoAod. DOpMUPOBAHUE SKOJOTMYECKOM KyNbTYpbl W 3KOIOTHYECKOW TIPaMOTHOCTH
HaceleHusl.

JdemoHcTpanuu

[optpersr: A. I'ymbompar, K. @. Pynee, H. A. CeBeprios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumer 1 cxemsr: «Pasmensl sxomorum», «MeTtofpl dKkomoruny, «CxeMa MOHHTOPHHTA OKpY)Karomiei
CpempI».

JlaGopaTtopHas padora «l/3yueHne METOI0B 3KOJIOTHIECKUX HCCIIETOBAHIIN.

Tema 7. OpranusMbl U cpea 00UTaHUS

Okonornyeckue (akTopbl U 3aKOHOMEPHOCTH UX jaeiicTBusA. Knaccuduranms sxonmorndeckux (GpaxTopoB:
abmoTHuecKkue, OMOTHYECKHe, aHTpornoreHHsie. OOmue 3aKOHOMEPHOCTH JIEWCTBUS JKOIOTHIECKHX (DaKTOPOB.
[IpaBuno muammyma (K. Hlnpenrens, FO. JImbOux). TomepaHTHOCTE. OBpUOMOHTHBIE W CTEHOOWOHTHBIE
OpPTaHHU3MBIL.

Abuornaeckne (axtopel. CBeT Kak sKomormdeckuid ¢akrop. [lelicTBHe pa3HBIX yYacCTKOB CONHEYHOTO
CHEeKTpa Ha OPTaHWU3MEL DKOJOTWYECKUE TPYIIBI PACTEHHA W KUBOTHBIX IO OTHOIIEHWIO K cBery. CHTHambHAs
ponb ceera. DOTOMEPHOAN3M.

Temmnepatypa kak sxonorudeckuid pakrop. JleficTBue Temmneparypsl Ha opraHu3Mbl. [lokuIOTEpMHBIE U
TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIC OPTaHU3MEL.

BrnaxsocTh Kak skonornyeckuii akrop. [Ipucnocobienust pacTeHU K MOAIEPKAHUIO BOJHOTO OanaHca.
Knaccudukarms pacteHnii o oTHOIIEHHIO K Bojie. [Iprcmoco0meHus >KMBOTHBIX K U3MEHEHHUIO BOTHOTO PEXUMA.

Cpensl oOMTaHWSI OpPTraHU3MOB: BOJHAsS, HAa3eMHO-BO3AYIIHAs, ITOYBEHHAs, TIyOMHHAs IOAIOYBEHHAS,
BHYTpHOpranu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH cpen obuTaHus opraHu3moB. Ilpucrnocobnenus
OpPTaHMU3MOB K HM3HH B Pa3HbIX Cpelax.

buonornueckne putmel. BremHune u  BHyTpeHHHE pUTMBL. CyTOuHBIE W TOJUYHBIE PUTMBL
[IprucnocobneHHOCTs OPraHM3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBUH KU3HH.



XKuznennsie ¢opmbl opraHuzMmoB. [loHsTHe o >ku3HeHHOU Qopme. JKusHeHHBIE (GOPMBI pacTCHUIL:
JepeBbsl, KyCTApHUKH, KyCTADHUYKH, MHOTOJICTHHE TPABHI, OJHOJETHUE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX:
TUIPOOUOHTEI, TEOOMOHTHI, a3p0OHOHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

Buornueckue daxropsl. Buapl OnoTHuecKnx B3auMOACHCTBUIN: KOHKYPEHIINS, XUIIHUYECTBO, CUMONO03 H
ero ¢Qopmbl. IlapazutusMm, Koomepauusi, MyTyajH3M, KOMMEHCAJIN3M (KBapTHPAHTCTBO, HAaXJIEOHUYECTBO).
Herpoduueckne B3ammoneiictBusi (Tomuyeckue, Qopudeckue, Qadpudeckue). 3HadeHHE OHOTHYECKHX
B3aMMOJICUCTBHI JUIsl CYIIECTBOBAHMSI OPraHU3MOB B cpejie 0OuTanus. [IpHHITUIT KOHKYPEHTHOTO UCKITIOYCHU .

JdemMoHcTpanun

Tabmuupl u cxembl: «Okojorumdeckue (akTopbr», «CBETOBOW CIHEKTP», «DKOJOTHYECKHE TPYIIIbI
KUBOTHBIX TI0 OTHOIIEGHHIO K CBeTy», «TelUIOKpOBHBIE IKHBOTHBIC», «XOJOJHOKPOBHBIC >KUBOTHBIEY,
«DHU3NONIOTHYECKUE aNalTallud KUBOTHBIX», «Cpeapl oOMTaHHMS OpraHu3MoBy», «buojormueckue pHUTMBI,
«Kuznennsie Gopmbl pacteHuit», « Ku3HeHHbIE (OPMBI JKUBOTHBIX», «IKOCHCTEMa IHPOKOIMCTBEHHOTO JIECa»,
«JKkocucrema xBoWHOro Jneca», «lenm mnuTanusy, «XunHEudecTBo», «llapaszutnsm», «KoHKypeHIHs»,
«Cumomo3», «KoMMeHcaanzmy.

Ob6opynoBanue: repOapuu pacTeHMHd U IKHBOTHBIX, IPUCIOCOOJEHHBIX K BIUSHHIO Pa3IHYHBIX
9KOJIOTHYECKUX  (AKTOPOB, TepOapuul CBETONIOOMBBHIX, TEHENOOMBBIX M TEHEBBIHOCIHMBBIX PACTECHHIA,
CBETONIOOMBEIE, TEHENIOOMBBIE W TEHEBBIHOCIHMBBIE KOMHATHBIE pacTeHHs, repOapud W  KOJUIEKIIUH
TEeITIONIOOUBBIX, 3MMOCTOHKUX, MOpPO30YCTOWYMBBIX pACTEHHi, dydena ITHII M 3Beped, repdapuu pacTeHUi,
OTHOCSIIUXCSL K Turpoduram, Kcepoduram, mMe30puTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIIUH
KUBOTHBIX, OOHMTAIONIMX B Pas3HBIX cpelax, repOapuv W KOJUIEKIIMHW PACTEHWH M JKUBOTHBIX, OOJIAJArOIIHX
YepTaMu MPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBHH JKU3HU, repOapiy M KOJICKIUH PAaCTCHUH H
KUBOTHBIX Pa3lIMYHBIX KU3HEHHBIX (DOPM, KOJUIEKIIUH >KUBOTHBIX, YYACTBYIONIMX B PAa3IMYHBIX OUOTHYECKHX
B3aUMOJCHCTBUIX.

JlabopaTtopHas padoTa «BrIsgBICHHE TPUCTIOCOOIEHUN OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlaGopaTtopHas padoTa «BpisiBieHne mprucnoco0IeHni OPraHu3MOB K BIUSHHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHHUM U3 pa3HbIX MECT OOMTAHUS».

Tema 8. Dkosorust BUIA0B ¥ MOMYJISIIIUM

OKOJIOrMYeCKHE XapakTepUCTHKH nomyssinuu. [lomymsamus kak Ouonoruueckas cucrema. Poib
HEOTHOPOIHOCTH Cpeabl, (HU3MUECKMX OapbepOoB M OCOOCHHOCTEH OHOJOTMH BHUAOB B (OPMHPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYphl MoOIMyasiiuid. OCHOBHbIE IOKa3aTeNd IOMYJIALUU: YUCIEHHOCTb, IJIOTHOCTb,
BO3pAcCTHAs U I10JI0Basi CTPYKTYPa, POXKIAEMOCTb, IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTpaLIUs.

Okosoruyeckasi CTpykrypa nomyssiiuu. OlLieHKa YUCJIEHHOCTU MOMyJisiiuM. JMHaMuKa MOMmyJsiuu U eé
perymsiuusa. buotnueckuil moreHunan nomymAauud. MonenupoBaHME IUHAMHUKU momyasinud. Kpussle pocrta
YHUCICHHOCTH mnomyisauud. KpuBble BbDKHMBaHMS. Perynsinuss 4HCIEHHOCTH NOMyJALMi: poib  (aKTopos,
3aBUCAIIUX W HE 3aBUCSIINUX OT INIOTHOCTH. DKOJIOTHYECKHE cTpaTerny BUIoB (I- u K-ctparterun).

[Tonsitme 00 dKoMOrMUeckod HumIe Buma. MectooOutanme. MHOTOMEpHass MOZAETb HSKOJIOTHYIECKOU
aum/Jx. M. Xatunncona. Pazmepsl skonoruyeckoi Huid. [loreHunanbHas v peain3oBaHHas HUIIIH.

Bun xak cucrema momymaunuii. Apeanbl BUIOB. Bumbl M MX JKM3HEHHBIE CTPAaTErMH. OJKOJOIMYECKHE
9KBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEJCHUS M MUTPALIUi KUBOTHBIX. bronornueckie nHBa3uu 4yKepPOAHBIX BHIIOB.

JdemMoHcTpanun

Ioptper: k. U. XaTunHCOH.

Tabauupl 1 cxeMbl: «JKONOTHYECKUE XaPAKTEPUCTHKH HOMymsauun», «lIpocTpaHcTBeHHas CTpyKTypa
nomnmyJsinuny», «Bo3pacTHeie mMpamMuapl nmomyasinun», «CKOpoCTh 3aceeHHs MOBEPXHOCTH 3eMJIN Pa3lInIHbIMU
opranuzMamuy», «Mopens sxkonorudeckod Humu Jix. Y. XatuuHconay.

Ob6opynoBanue: repdapuu pacTeHUH, KOJIIEKIIUH KUBOTHBIX.

JlaGopaTtopuas pa6ota «[IpucrmocobieHns ceMsH pacTeHH K paCCEICHUIOY.

Tema 9. IkoJiorust c0001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa oprann3MoB. brorenos u ero crpykrypa. CBs3u MeXly OpraHu3MaMy B OHMOLICHO3E.

OkocucremMa Kak OTKpbiTas cuctema (A. k. Tencnn). PyHKOMOHaIBHBIE OJIOKM OpPraHH3MOB B
9KOCHUCTEME: TMPOAYLEHTHl, KOHCYMEHTBI, penyleHTbl. Tpoduueckue ypoBHH. Tpoduueckue menum M CeTH.
Abuotnueckue O10ku skocucteM. IIouBBl M Mibl B sKocucTeMax. KpyroBopor BemiecTB M NOTOK SHEPTUU B
9KOCHCTEME.

OcHOBHBIE [I0Ka3aTeIH SKOCUCTEMBL. buomacca M mHpoayKUusl. OKOJIOrMYECKHE NHpPaMHIbI YHCEd,
O1oMacchl ¥ SHEPTUH.

Hunamuxa skocucmem. Kamacmpoguuecxue nepecmpotixu. @aykmyayuu. HanpapieHHbIe 3aKOHOMEPHBIE
CMEHBI COOOIIECTB — CyKueccuu. llepBHYHBIE M BTOPUYHBIE CYKLECCHMM M WX NPUYUHBL. AHTPONOTEHHBIE



BO3/eiicTBUs Ha cykueccud. KimmakcHoe coobuiectBo. bropasnooOpasue u momHoTa KpyroBOpOTa BEIIECTB —
OCHOBa YCTOHYMBOCTH COOOIIECTB.

[IpupoaHsie 3KOCHCTEMBI. DKocucmemul 03€p U pex. Ixocucmemvl Mopel U 0Keano8. IKoCUCHeMbl MYHOP,
Jlecos, cmeneti, NyCmulHb.

AHTPONOT'eHHBIE IKOCHUCTEMBI. ATpo3KocHcTeMa. ATpoleH03. Paznuums MexIy aHTPONOreHHBIMH U
MPUPOAHBIMU 3KOCHCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI — ypOoskocucteM. [opoxackas ¢umopa U ¢ayHa.
CuHaHTpomM3alusi TOpoIcKoi ¢ayHbl. buonmormueckoe W XO3SIMCTBEHHOE 3HAYEHHE arpodKOCUCTEM H
ypOOIKOCHCTEM.

3akoHOMEpHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUII OpraHM3MOB B JKocucTeMax. Ponb
Kackaoroz2o aggexma u udos-30upuxamopos (Kio4esbix uoos) 6 GyHkyuonuposanuu skocucmem. Ilepenoc
OHEPrun U BCUICCTB MCKAY CMCKHBIMU 3KOCUCTEMaMU. Y cToNUnBOCTH OpraHmsmos, HOHy.]'IﬂHI/Iﬁ U 3KOCUCTEM B
YCI0BHAX €CTCCTBECHHBIX YU aHTPOIIOI €CHHBIX BOSI{GﬁCTBHf/i.

Mexanuzmvl  6030elicmeusi  3aepsi3HEHUIl  PA3HLIX TMUNO8 HA  CYOOPSAHUSMEHHOM, OP2AHUZMEHHOM,
NONYIAYUOHHOM U  IKOCUCTNEMHOM VPOBHAX, OCHOBbL IKOJO2UUECKO20 HOPMUPOBAHUS AHMPONOLEHHO20
6030¢eticmeusi. MeToIONOTHsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCHCTEM.

JdemMoHcTpanun

[optper: A. JIx. Tencnu.

Tabnuuer u cxembl: «CTpyKTypa OHOIIEHO3a», «IKOCHCTEMA IHUPOKOIMCTBEHHOTO Jieca», «DKOCHCTEMa
XBOUHOrO Jeca», «®DYHKIMOHAIBHBIE TPYIIBI OPraHW3MOB B JKocucreMe», «KpyroBopor BeliecTB B
skocuctemey, «llenmm maTaHus (macTOWMIMHAS, JCTPUTHASA)», «IKOJIOTHYECKAs MHpaMUa  YUCeI»,
«OKojoruuecKas nupamuza Ouomacchl», «IDKOJOrMueckas nupamuiaa dSHepruu», «OOpazoBanue 0010Tay,
«[lepBuunas cykneccusi», «BoccraHoBieHue jeca Toclie Mokapa», «IKOCHCTEMa O03epa», «ATpPOIEHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPTHHU B arporeHo3e», «[IpuMepsl ypOooskocucTem.

O6opynoBanue: repbapuy pacTeHWH, KOJUICKIIMM HAaCEKOMBIX, 4Yydella NTHI[ W 3Beped, repbapuu
KyJIbTYPHBIX U JUKOPACTYILUX PACTEHUM, aKBAPUYM KaK MOJEIb SKOCUCTEMBI.

IIpakTu4yeckas padora «/I3ydeHue u onrcanue ypoOOIKOCHCTEMBI».

JlaGopaTopuass pa6ora «/3yuenne pazHOOOpa3Wss MEIKMX ITOYBEHHBIX YJICHUCTOHOTUX B pa3HbIX
JKOCHCTEMAX).

IKcKypeusi «IKCKYpCHUs B TUITUIHBINA OHOTEOIeHO3 (B MyOpaBy, Oepe3HsK, eIbHUK, Ha CYXOAOIbHBIN HITH
TTONMEHHBIN JTyT, 03€p0, O0IOTO)».

IKckypeusi «IKCKYPCHS B arpO3KOCHCTEMY (HA TTOJIE WU B TEILTHIHOE XO3SIHCTBO)».

Tema 10. buocdepa — riaodanbHast IKocHCTEMA

buocdepa — obmernnanerapHast obonmodka 3eMiH, TIe CYIIeCTBYeT WM CYIIecTBOBala JKHW3HB. Pa3zBuTie
npeacrasiieHuit o ouochepe B Tpymax 3. 3rocca. Yuenue B. U. Beprazackoro o 6uocdepe. Obnactu duocheps! n
e€ cocras. JKuBoe BemectBo Onocheps! u ero GpyHKINN.

3aKkOHOMEpPHOCTH cyliecTBoBaHUSI Onochepsl. OcobeHHOCTH OMOChepbl Kak TI00aTbHOW IKOCHCTEMBI.
Juaamuueckoe paBHOBecue B Oumocdepe. KpyroBopoTbl BemmiecTB W OHOTreOXMMHYECKHE IUKIBI (yriepona,
azora). PuTMudHOCTH sIBJICHMH B Onochepe.

3onanpHOCTh OWOcdeprr. llonsTHE O Omome. OcHOBHBIE OMOMBI CyIIM: TYHJpa, XBOWHEIE Jieca,
CMeIIaHHBIC U IUPOKOIUCTBEHHBIE JIECa, CTENH, CaBaHHBI, ITyCTHIHA, TPOIMTUYECKHE Jeca, BRICOKOTOphs. Kimmar,
PACTHUTENBHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U GyHKIHS KUBBIX CUCTEM, OIEHKA WX PECYPCHOTO MOTEHIaNa U bnocepHbIx QyHKITHH.

JdemMoHcTpauun

[optpersi: B. 1. Bepnaackuid, 9. 3rocc.

Tabmumer u cxemsr: «l'eocdeprr 3emmm», «KpyroBopor asora B mpupoie», «KpyroBopor yriepoma B
npupozne», «Kpyrosopor kucinopoaa B npupoue», «Kpyroropor Boasl B npuponae», «OCHOBHbIE OUOMBI CYIIIH,
«Knumatnueckue mnosica 3emun», «Tynapa», «Taiiray, «CmemanHbii necy, «IIupoKOTMCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «ILycTbiHsy, «Tponudeckuii jecy.

Ob6opynoBanue: repdapuy pacTeHH pa3HbIX OMOMOB, KOJJIEKIINN )KUBOTHBIX.

Tema 11. YennoBek u okpyskawuias cpega

DKoJlornyecKue Kpu3uchl U UX MPUUMHBL BozneiicTBre yenoBeka Ha Ouochepy. 3arps3HeHre BO3IYITHON
cpenbl. OxpaHa Bo3ayxa. 3arpsa3HeHne BOAHOH cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymenne mousbl. Oxpana
MOYBEHHBIX pecypcoB. M3meHeHne kiaumara.

AHTpOIIOTeHHOE BO3JEHCTBUE HA PACTHTENBHBINA U KMBOTHBIM MHp. OXpaHa pacTUTENFHOIO U KUBOTHOTO
Mupa. OCHOBHBIE MPUHIMITEI OXpaHbl Tpupoabl. KpacHeie kHurn. Ocobo oxpaHseMble IPUPOJHBIE TEPPUTOPHH
(OOIIT). borannyeckue caabl U 300JI0THYECKUE MTAPKH.



OcHOBHBIE TNPHUHLMUIBI  YCTOMYMBOIO  pa3BUTUS  4eElOBEUeCTBA W NpUpOAbl.  ParmonanbHOe
MPHUPOAONONB30BaHNE M COXpaHEHHE OWOJOrMYecKoro pasHooOpasus 3emmu. OOmMe 3aKOHOMEPHOCTH
TII00aTBHBIX HKOJIOTHYECKUX KpU3UCcoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €ro BEpPOSATHBIC TIOCIEACTBHSL.

PasButue MeETONOB MOHUTOpUMHIA Pa3BUTHSl OMAacHBIX TEXHOTEHHBIX mpoueccoB. Cucmemmbie
uccnedosanusi nepexoda K pecypcocbepezaioujel U KOHKYPEHMOCNOCoOHOU 3Hepeemuke. buonozuueckoe
pasHoobpazue u oOuopecypcvl. HayuonanvHvle uH@GOpMAyUOHHBIE cucmemyl, obecneyusalowue oocmyn K
uHpopmayuu no COCMOAHUIO OMOENbHbIX QU8 U dKocucmem. OCHOBbL dKOpeabuIUmMmayuy dKocucmem u
€cnocoH08 6opvowvl ¢ buonospedcoenuamu. PekoHcmpyKyus MOPCKUX U HAZEMHBIX IKOCUCTIEM.

JdemMoHcTpanun

Tabmuupl U cxembl: «3arps3HeHre atMocdepbl», «3arps3HeHne THApochepb», «3arps3HEHHe MOYBBD»,
«[TapuukoBsIit 3¢ dexT», «Ocod0 oxpaHsieMble TPUPOIHBIE TEPPUTOPUNY, «MoOIenn yIpaBisieMOr0 MUPa.
Oo6opynoBanue: (Gororpaduu OXpaHSIEMbIX pacTeHUN M KUBOTHBIX KpacHol kuuru Poccuiickoit ®Denepanmu,
Kpachoii kauru permnona.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOT'MU HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3ylibTaTaM OCBOCHHUSI OOYYAIOLIMMUCS MPOrpaMM CPEAHEro
ob1ero oOpa3oBaHUs: TMYHOCTHBIE, METANPEIMETHBIC U MPEAMETHBIE.

B crpykType NHYHOCTHBIX Pe3yJbTaTOB OCBOEGHHUS MPOrpaMMbl MO OHMOJOTMH BBIIENEHBI CIEAYIOIIHE
COCTaBIISIIOIINE: OCO3HAHHME OOYYArOIIUMHCS POCCHICKOH TPakJaHCKOW HJIICHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CaMOCTOSITENBHOCTH M CAMOOIPEAENEHUIO, Haauuue momueéayuu K OOy4EeHHI0 OHOJIOTHH,
yereHanpaeieHHoe pazeumue BHYTPEHHUX YO©KAEHWH JMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPaJULUi pa3BUTHUS OHUOIOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMbH OOYUYAIOIIUXCS
PYKOBOACTBOBATLCA B cBOEi JACATCIBHOCTU IEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IMPUCYIIMMU CHUCTEMEC
Ouonoruueckoro o0Opa3oBaHUs, Hanuyue NPaABOCO3HAHUS SKOJIOTUUECKOH KyIBTYpPBI, CHOCOOHOCMU CMABUMb
EIU U CTPOUTH )KNU3HCHHBIC ITJIaHBI.

JInuHOCTHEIE pPEIYILTATBI OCBOCHHA IIPOrpaMMbl I10 OHoJIOrnu JOCTHUI'alOTCA B CAUHCTBE y‘ICGHOi/'I u
BOCHUTATEIbHOM JACATCIIBHOCTU B COOTBCTCTBHUM C TpaJUIIMOHHBIMUA pOCCI/IfICKPIMPI COLIMOKYJIBTYPHBIMH,
HUCTOPUYCCKUMHU U JYXOBHO-HPABCTBCHHBLIMH HCHHOCTAMH, NPUHATHIMA B O6IIIeCTBe npaBujiaMu U HOPpMaMMU
MOBEJICHUS W CHOCOOCTBYIOT TIIpolleccaM CaMOIO3HAHMS, CAaMOBOCIHTAaHUSI M CaMOPa3BUTHS, Pa3BUTHUS
BHYTpeHHeﬁ MO3UIMKU JIMYHOCTH, IMAaTPUOTH3Ma M YBAXCHHA K 3aKOHY U IPaBOIOPAAKY, YCIOBEKY Tpylda H
CTapuieMy IOKOJICHUIO, B3AMMHOI'0 YBaXCHUA, GepemHoro OTHOHICHUA K KYJIBTYPHOMY HACJICAUIO U TpaJuliusiaM
MHOTOHAIIMOHAJIBHOTO Hapozaa Poccuiickoit denepainviu, NpUpoe U OKPYKaIOIIEH cpere.

JInuHOCTHEIE PE3YIbTAThl OCBOCHHUA yqeGHoro npeamMera «bnonorusy JOJDKHBI OTpaXaTb I'OTOBHOCTb U
CIIOCOOHOCTH 00YUAIOIIUXCSl PYKOBOJICTBOBATLCS CPOPMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JTUYHOCTH, CHCTEMON
IIECHHOCTHBIX OpHeHTaHHﬁ, IMMO3UTUBHBIX BHYTPEHHUX y6e>1<)1eH1/1171, COOTBETCTBYIOUINX TPAJUIIUOHHBIM IEHHOCTAM
poccuiickoro oOIIecTBa, pacHIMpeHHe >KMU3HEHHOTO ONbITa M ONBITAa AEATENIBHOCTH B IPOIECCE pean3aluu
OCHOBHBIX HaIlpaBJIEHUI BOCIIUTATENbHON AESTEIbHOCTH, B TOM YHCIIE B YaCTH:

1)rpakaaHcKoro BOCIIMTAHMS

c(OPMUPOBAHHOCTh TPAKIAHCKON MO3ULUM O0y4arollerocs Kak aKTHBHOIO M OTBETCTBEHHOI'O 4JICHA
POCCHIICKOTO 00TIIEeCTBA;

OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, yBa)kKeHHUE 3aKOHA U IIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW AEATENBHOCTH INPH CO3JAHUU YUEOHBIX IIPOEKTOB, PEIICHUU
y4eOHBIX M [T03HABATEIbHBIX 337124, BBIITOJHEHNH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEAENIATh COOCTBEHHYIO MO3ULUIO 110 OTHOLICHHUIO K SIBJICHHUSAM COBPEMEHHOW >KHU3HU U
OOBSICHATE €€;

YMEHHUE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOIMMOCTb KOHCTPYKTHBHOI'O B3aMMOIEHCTBUS JIIOIEH C
pa3HbBIMH YOSKACHUSIMHU, KyJIbTYPHBIMU [IEHHOCTSIMU M COLMAJIBHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS Y4YEOHBIX, IIO3HABATEIbHBIX H
HCCIIeI0BATEIBCKUX 3a7ay, YBAKUTEIBHOI'O OTHOIIEHHMS K MHEHHIO ONIIOHEHTOB IIPU OOCYKIEHUH CIOPHBIX
BOIIPOCOB OMOIOTHYECKOT0 COAEPKaHMS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKON AESTEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh POCCHUICKOM TPakKJaHCKOW WAEGHTHYHOCTH, NATPUOTH3MA, YBAXKEHHS K CBOEMY
Hapolly, YyBCTBa OTBETCTBEHHOCTHU mnepen PoauHoil, ropaoctu 3a cBoMl kpail, cBowo PonuHy, CBOHM SI3bIK U
KyJBTYPY, IPOILIJIOE U HACTOALIee MHOTOHALlMOHAJIbHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K IPUPONHOMY HACJICAWIO W NaMITHUKaM INPHUPOABI, AOCTHXKeHUsiM Poccuu B
HayKe, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCThH OLIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJIEHHE M PA3BUTHE OMOJIOTMH, TIOHUMaHHS
3Ha4YeHUs1 OMOJIOTMH B TO3HAHUH 3aKOHOB IPHPOJbI, B )KU3HU YEIOBEKA U COBPEMEHHOI0 00IIECTBA;

uzeiiHas yOexJEHHOCTb, TOTOBHOCTH K CIIY)KEHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro CyAb0Yy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHUE TYXOBHBIX LIEHHOCTEH POCCUHCKOr0 HAapoa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOT O ITOBEJICHUS;

CIOCOOHOCTh OLICHWBATh CHUTYAILMIO W NMPHUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSCh HAa MOPAJIBLHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHWE JTMYHOTO BKJIaJia B IOCTPOEHHUE YCTOHYMBOrO OYAyILEro;



OTBETCTBEHHOE OTHOILLIEHHE K CBOMM DPOAUTENSAM, CO3JaHHIO CEMbU Ha OCHOBE OCO3HAHHOI'O IPUHATHUSA
LIEHHOCTEH ceMeiHOM )KM3HU B COOTBETCTBUH C TpaAULMAMHU HaponoB Poccuu;

4) 3cTeTUYeCKOro BOCIUTAHMS:

JCTETHYECKOE OTHOILICHHWE K MHUPY, BKIIOYash SCTETHKY ObITa, HAyYHOTO M TEXHHMYECKOrO TBOPYECTBA,
cropTa, TpyZa, oOIeCTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE 3MOIIMOHAIBHOr0 BO3JIEHCTBHSI )KMBOM NPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTH K CaMOBBIPAXXCHUIO B pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUC MTPOABJIATL Ka4CCTBA TBOp‘-ICCKOfI
JINYHOCTH,

5) d¢usuyeckoro BocnuMTaHHWs, (POPMHPOBAHUS KYJIBTYPbl 3A0POBbA W 3MOIHOHAJIBLHOIO
Os1aronoyms:

MOHUMaHHUE M pealn3alus 3A0poBoro u Oe3omacHOro obpasza XHU3HH (370pOBOE MUTAHUE, COOIOACHUE
TUTUCHUYECKNX TPaBHJI U HOPM, COAJaHCUPOBAHHBIA PEXKHMM 3aHATUA W OTABIXa, peryisipHas (uzndeckas
AKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIICHUS K COOCTBEHHOMY (PH3HUECKOMY M
TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHUEC ICHHOCTU MMPaBUJI MHAWBUAYAJIbHOI'O U KOJIJIECKTUBHOI'O 0€e30I1acHOro MOBEACHUSA B CUTyallUAX,
YrpOXKAaIOMIKX 370POBBIO U )KU3HHU JIO/IEH;

OCO3HAHHUE TIOCIIEACTBHM M HENPUITHA BPEAHBIX TPHUBBIYEK (YHOTpEONEeHHs alKOrojs, HapKOTHKOB,
KypeHus);

6) TPyA10BOI0 BOCIIUTAHHUS

TOTOBHOCTH K TPYIy, OCO3HAHHUE IEHHOCTH MacTepCTBa, TPYIOIIO0HE;

TOTOBHOCTb K aKTUBHOM ACATCIIBHOCTH TEXHOJIOTUYECKON H COHHaHLHOfI HaIIpaBJICHHOCTH, CHOCO6HOCTB
WHUIIUHUPOBATD, IIJIAHUPOBATE U CAMOCTOATCIIbHO BBIIIOJIHATh TaKYHO NCATCIIBHOCTD,

WHTEpEeC K pasiuuHbIM chepaM MpopecCUOHATLHON JESITENbHOCTH, YMEHHE COBEPIATh OCO3HAHHBIN
BBIOOp OynyIielt npodeccun U pean3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHbI;

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHMIO U CaMO0OOPa30BAHMIO HA TIPOTSKEHUH BCEH KU3HM;

7) IK0JIOTrHY€eCKOr0 BOCIIUTAHUSA:

JKOJIOTUYECKH IIeIeco00pa3sHoe OTHONIEHWE K TMPHUPOJe KaK MCTOUYHWUKY JKM3HHM Ha 3emile, OCHOBE €&
CYLIECTBOBAHUS;

MOBBIIICHAE YPOBHS DKOJOTUYECKOW KYJIBTYPBI: NMPHOOPETEHHE OINbITa IUIAHUPOBAHUS TOCTYIKOB |
OLIEHKH WX BO3MOXKHBIX TIOCIIEICTBHH TSI OKPY>KAIOIIEH CPebl;

OCO3HaHHE II00ALHOTO XapaKTepa SKOJIOTHISCKUX MPOOIeM U IyTeil UX pelieHus;

CIIOCOOHOCTh HCIONB30BaTh MPUOOpETaeMble TIPU M3YYCHHH OWOJIOTUU 3HAHUS M YMEHUS MPH PEIICHHH
po0JieM, CBSI3aHHBIX C PAIMOHANBHBIM MPHPOJIONOIB30BaHUEM (COOTIOZEHNE TPAaBHII TTOBEJACHHUS B IPHPOIE,
HaIpaBIICHHBIX HAa COXPAaHEHHNE PAaBHOBECHUS B DKOCHCTEMAaX, OXpaHy BUIOB, IKOCUCTEM, OHOChEpHI);

AKTHBHOE HENPUATHE JEUCTBUM, NPUHOCIIIAX BpEl OKPYKAIOIIEW NPUPONHOM cpene, YMEHHUE
MIPOTHO3UPOBATh  HEONATOMPHUATHBIE OKOJOTHYECKHE TOCIEACTBHS  TNPEANPHHUMAEMBIX  JEWCTBUH U
MpeI0TBpAIIaTh UX;

HaJW4due Pa3BUTOTO OSKOJIOTMYECKOTO MBIIIICHAS, AIKOJOTHYECKON KyJIbTYPHI, OMNBITA JEeATEeIHHOCTH
9KOJIOTUYECKON HAIPaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBAaTHCS WMH B IO3HABATENbHOW, KOMMYHHKATHBHOM U
COITMATBHOM MPAKTHKE, TOTOBHOCTH K YYaCTHIO B TPAKTHUYECKOHN JEATEIBHOCTH SKOIIOTMYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHMSL:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKA H
OOIIIeCTBEHHON TPAaKTUKH, OCHOBAHHOTO Ha JWAJIOre KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEr0 MecTa B
MTONTUKYIETYPHOM MHUPE;

COBEPIIICHCTBOBAHKE S3BIKOBOM M UHTATENBCKONW KYJIBTYpHl KaK CPENCTBA B3aWMOIEHCTBHS MEXKIY
JOJBMHY U TTO3HAHUS MUPA;

MMOHMMaHWe CHenuPUKA OWONOTHH KaK HAayKH, OCO3HaHWs e poid B (POPMHPOBAHHH PAIIMOHATHHOTO
HayYHOT'O MBIIUIEHUS, CO3/IaHUH IEJIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPHUPOJIBI,
YyeloBeKa H OOINeCTBa, B TMO3HAHWW TPUPONHBIX 3aKOHOMEPHOCTEH U pelmIeHHH NpoOJeM COXpaHeHHs
MIPUPOTHOTO PABHOBECHS,;

yOexAEHHOCTh B 3HAYUMOCTH OHMOJIOTUU UTSI COBPEMEHHOH IUBIIIM3AINN: 00eCTieueHUs] HOBOT'O YPOBHS
Pa3BHUTHS MEAMIIMHEI, CO3J[aHHE TEePCIIEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pellaTh PECYpCHBIE MpoOIeMbl
pa3BUTHA YENOBEUECTBA, MOWCKA MyTEH BBIXOAA M3 TJIOOAJNBHBIX OSKOJOIMYECKHX IpoOJeM M oOecredeHHs
nepexosia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY MCIOIBb30BAaHUIO IPUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO
HOBBIX CTaHAAPTOB >KU3HH;



3aWHTEPECOBAHHOCTh B TOMYYEHWH OWOJIOTMYECKUX 3HAHWH B LENAX MOBBIICHUS OOMIEH KyIbTYpBHI,
€CTECTBEHHO-HAY4YHOH TPaMOTHOCTH, KaK COCTABHOW YacTH (YHKIHOHAJIBHOH TI'paMOTHOCTH OOydaromumxcs,
(dhopMupyeMOii TpH1 N3y4eHNUH OMOJIOTHY;

MOHUMaHHWE CYIIHOCTH METOJOB TIO3HAHMs, HCIONB3YEMbIX B E€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
WCTIOJIb30BATh MONTydaeMble 3HAHUS IS aHAIM3a U OOBSICHEHHUS SIBIICHUH OKPYKAIOIIEro MUpa U MPOMCXOMAIIIX
B HEM M3MEHEHMH, yMEHHE JenaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEFOIMXCS
JAHHBIX C IEJbIO0 MOYYECHUS TIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIBHO HCIONB30BaTh OMOMOTHYECKHE 3HAHUS ISl pElIeHUs MPOOJIeM B PEeabHBIX
KHU3HCHHBIX CUTYaIIUsX;

OCO3HAaHWE I[EHHOCTH HAy4yHOH  JEATENbHOCTH, TOTOBHOCTh  OCYHIECTBIATH  MPOEKTHYIO U
HCCIIEIOBATENLCKYIO JEATEIbHOCTh HHINBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO W C€aMoOOpa3oBaHWIO, K AKTHBHOMY
MOJTYYEHHIO HOBBIX 3HAHUI 10 OMOJIOTUH B COOTBETCTBUU C )KU3HEHHBIMH OTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHHS y4eOHOro mpeamera «bHomorus» BKIIOYAIOT: 3HAYMMBIE IS
(hopMUpOBaHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEKIUCIHUILUIMHAPHBIC (MEXIIpEIMETHbIe) OOIICHAYUHbIC
MOHSTHS, OTPaXKAIOIINE [eTOCTHOCTh HayYHOH KapTHHBI MUPa U creln(UKy METOJI0B MO3HAHHUS, UCIIONb3yEeMBIX
B €CTECTBEHHBIX Haykax (BEUIECTBO, JHEPTHsI, SBJIICHHE, MPOIECC, CUCTeMAa, HAYUHBIA (aKT, IPUHIIUI, TUIIOTE3A,
3aKOHOMEPHOCTh,  3aKOH, TEOpHs,  HCCIeJoBaHWe, HaONIOJIeHWe,  HM3MEpeHue,  OKCIEPHUMEHT U
NpyrHe);yHuBepcallbHble  ydeOHble jelcTBHS  (TIO3HABAaTENbHbIE, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE),
obecrieunBatonue GopmrpoBanue GYHKIIMOHATBHOW TPAMOTHOCTH M COIMABHON KOMITETEHITMH 00YYalOInXCs;
CIIOCOOHOCTh O0YYAIOIIMXCSl UCIIONB30BATh OCBOSHHBIE MEXKMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U
YHUBEpCaNbHbBIE yueOHbIE IEHCTBUS B TIO3HABATEILHON U COIMATIBHOMN MPaKTHKE.

B pesynbprare mzydeHusi OMONOTMHM Ha YpPOBHE CpelHEro oOIero oopa3oBaHUsS y OOydaromierocs OyayT
chopMHUpOBaHBl TO3HABATENbHBIE YHUBEpCaJbHBIE yYeOHBIE NEHCTBHS, KOMMYHHKATHBHBIE YHHBEpCAIbHBIC
yaeOHbIe TEHCTBUS, PEryIsATUBHBIE YHUBEPCAIbHbIE yueOHbIE NEHCTBHSI, COBMECTHAS AESTENbHOCTb.

MeranpeaMeTHbIE PEe3yIbTAaThl OCBOCHUS IIPOrPaMMBbI CPEIHEr0 00IIero 00pa3oBaHU JOIKHBI OTPaXKaTh:

OBiafeHue yHUBEPCAJHLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH e CTBUAMM:

1)0a3oBble JJornyeckue AecTBUS:

CaMOCTOATENBHO (OPMYITHPOBATh U aKTyaJTU3MPOBATh MPOOIIEMY, pacCCMaTPHBAThH €€ BCECTOPOHHE;

WCIIONB30BaTh NP OCBOSHHWH 3HAHWN MPHUEMBI JIOTUYECKOTO MBINIUICHHS (aHaln3a, CHHTE3a, CPaBHEHUS,
Kimaccuukauy, 0000IIEHHs), PAaCKPBIBATH CMBICT OHWOJOTMYECKHX TOHITHH (BBIAEIATH HMX XapaKTepPHBIC
MIPU3HAKH, YCTAHABIIUBATH CBSI3H C APYTUMHU TOHITHIMH);

OIIpEeNeNATh IIeNU JeITeNbHOCTH, 3a/JaBasi IMapaMeTpbl W KPUTEPUHU WX JOCTIKEHHUS, COOTHOCHTH
pe3yIBTATHl AEATENHHOCTH C TIOCTABICHHBIMH HENSIMU;

WCIIOTIB30BaTh OMOJIOTHYECKUE TIOHSATHS ISl OOBSCHEHUS (paKTOB U SIBICHUH KUBOH MPUPOJIBL;

CTPOHUTH JIOTHYECKHE pacCyXIeHWd (MHIYKTWBHBIC, JeNyKTUBHBIE, 10 aHAJIOTHWH), BBISBIATH
3aKOHOMEPHOCTH ¥ MIPOTUBOPEYHNS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYINPOBATH BEIBOABI M 3aKITFOUCHUS;

MIPUMEHATh CXEMHO-MOJCTBHBIE CPENCTBa IS MPEICTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIIEHWH B
M3yd9aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe IMPOTHBOPEYMH Pa3HOTO POAA, BBISIBICHHBIX B Pa3UYHBIX
MH()OPMAITMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IUIAH pEIIHHS TMPOONEeMbl C Yy4€TOM aHajn3a MMEIUXCSI MAaTepHalbHBIX U
HeMaTepUAIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JEATEIHHOCTH, OIEHUBATH COOTBETCTBHE PE3yNBTATOB IIENISAM, OIEHHBATH PHUCKH
MTOCTIEICTBUHN JEATEIIbHOCTH;

KOOPJWHUPOBATh U BBIIONHATH PAa0OTy B YCIOBHAX DPEATHHOTO, BHPTYaIbHOrO M KOMOHMHHPOBAHHOTO
B3aUMOJICHCTBUS;

Pa3BHUBATh KPEATHBHOE MEIIIICHUE TIPU PEISHUH KU3HEHHBIX TIPOOIIeM.

2)0a30Bble HcCIeI0BaTeILCKHE elCTBUS:

BIIAJICTh HaBBIKAMH y4eOHO-HCCIIEIOBATENhCKOW M TPOEKTHOW NEATENIbHOCTH, HABBHIKAMHU DPa3pelIeHUs
mpo0iieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MTOMCKY METOJ0B PEIICHHS MPAKTHYECKUX 3a/1a4,
MPUMEHEHHUIO Pa3IMYHbIX METOJOB IIO3HAHMS,;

WCIOJIB30BAaTh Pa3MYHbIE BUJbI ACITEIBHOCTH II0 TOJYYEHHIO HOBOTO 3HAHHUS, €r0 HHTEPIPETAalHH,
npeoOpa3oBaHMI0 U NPUMEHEHHIO B YUEOHBIX CUTYaIMsIX, B TOM YHCJE [PHU CO3JaHUU YYEOHBIX U COLMAJIBHBIX
MIPOEKTOB;



($hopMHpOBaTh HAYYHBIH THUI MBIIUICHHUS, BIAJETh HAyYHOH TEPMHHOJOTHEH, KIIOUYEBBIMU MOHSATHAIMH H
METO/IaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHOH NESITENbHOCTH M IKU3HEHHBIX
CUTYyalUsX;

BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U aKTyalIM3UPOBaTh 3a7ady, BBIABUTaTh TUIIOTE3Y €€ pelIeHus,
HAXOIUTH APTYMEHTHI JJIs T0Ka3aTelIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh MapaMETPhl U KPUTEPUU PELICHUS;

aHaNM3UPOBATh IIOJNlyYCHHbIE B XOJE peIIeHWs 3aJauyd pe3yibTaThl, KPUTHYECKH OICHUBATh HUX
JOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OLCHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPHOOPETEHHBIN OIBIT;

OCYUIECTBIIATH IeJICHAIIPAaBICHHBIA MOUCK TIEPEHOCa CPECTB U CIIOCOO0B ACHCTBHUS B MPOGECCHOHAIBHYIO
cpeay,

YMETbh MEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH YKU3HEACATEILHOCTH;

yYMETh UHTETPUPOBATH 3HAHHS U3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJIEH, MIPEAJiaraTh OpUTHHAIBHBIE MTOJXOAbBl M PELICHUs, CTABUThH MPOOJIEMBI U 3a/1a4H,
JONYCKAIOIIN e allbTePHATUBHBIE PELICHUSI.

3) padora ¢ undopmanmeii:

OPHCHTHPOBATHCSI B Pa3lMYHBIX HWCTOUYHUKAX HHGOpManuu (TeKcTe Y4eOHOro mocoOusi, Hay4HO-
MOMYJISIPHON JTUTEepaType, OWOJOTMYEeCKUX CIOBapsiX W CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WntepHere), aHanu3upoBaTh HHOOPMALIMIO PA3TIMYHBIX BUIOB B (HOPM TpeICTaBICHUS, KPUTHUECKH OLICHHBAThH
€€ JOCTOBEPHOCTh U HEITPOTHBOPEIYNBOCTH;

(hopMynmHpoOBaTh 3aMpOCHl W TPHUMEHSTH Pa3IUYHBIC METOABI TPH TIOMCKE W OTOOpEe OMOIOTHYEeCKOi
nHpopMaIUK, He0OXOMMOH JIJIsI BBEITIONHEHHS yIeOHbBIX 3a/1ay;

npuobperath OITBIT UCIIOJIb30BAHUS WHPOPMAITIOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJILTYPY aKTHBHOTO UCIIONIb30BAHUS PA3TTMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSTEIILHO BBIOMpPATh ONTUMAIILHYIO (opMy TIpesicTaBiIeHHsI OHOIOrHUecKoi HHMOpMAIUU (CXEMBI,
rpaduku, AuarpaMMebl, TaOJIHIIBI, PUCYHKH U IPYTOE);

UCTIONB30BaTh HAYYHBIM S3BIK B KauecTBE CpPEACTBA HpU paboTe ¢ OHOMOrn4eckod HH(GOpMAIHEH:
NPUMEHSTh XUMUYEcKHe, (U3MUecKue M MaTeMaTHYeCKMe 3HAaKH M CHMBOJBI, (OpMynbl, abOpeBHaTypy,
HOMEHKJIATypPY, UCIOIb30BaTh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HAIVIHOCTY;

BJIaJIeTh HaBbIKAMH PACIIO3HABAHUS U 3AIIUTHI HH(OPMALUH, HHPOPMAIIMOHHON 0€30I1aCHOCTH JTUYHOCTH.

OniiageHue YHHBEpPCAJbHBIMHA KOMMYHUKATHBHBIMY JCHCTBHSIMH:

1)o61menne:

OCYLIECTBIATh KOMMYHHUKAIMK BO BceX cepax >KU3HM, aKTMBHO y4acTBOBATH B IUAJIOTE WM JUCKYCCUU
[0 CYHIECTBY O0OCYXZaeMoil Tembl (YMEHUE 3aJaBaTh BOIPOCHL, BBICKA3bIBaTh CYXIEHHUS OTHOCHUTEIHHO
BBIIOJIHEHUSI IPEAIaraeMol 3alaud, YYUThIBaTh MHTEPECHl M COIVIACOBAHHOCTH MO3MLIMH IPYTrUX yYacTHHUKOB
ZMaJIora WM JUCKYCCHN);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHNS, IOHMMATh 3HAUYCHNE COLUAIBHBIX 3HAKOB, IPEIIOCHUIOK
BO3HMKHOBEHUS KOH(QIMKTHBIX CUTYallUi, YMETh CMArYaTh KOH(JIUKTHI U BECTU IIEPETOBOPHI;

BJIaZIeTh PA3JIMYHBIMU CrIoco0aMH OOIIEHUS M B3aUMOIEHCTBUS, MOHMMATh HAMEPEHHS APYIHX JIIOJCH,
MPOSIBJIATh YBAKUTEIBHOE OTHOLICHHE K COOECEAHWKY M B KOPPEKTHOH ¢opMe (opMyIupoBaTh CBOU
BO3PaXKCHUS;

Pa3BEPHYTO U JIOTHYHO U3J1AaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB.

2)coBMeCTHAA /1eATENbHOCTh:

MOHUMAaTh W HCIONb30BAaTh NPEUMYILIECTBA KOMAaHOHOM M WHAMBUAYaJbHOHM pPaOOTHI IPU pELICHUH
Ononornyeckord MpoOIeMbl, 00OCHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS TPYIIOBBHIX (HOpM B3aUMOIEHCTBHS
IIpH peleHn: YIeOHOH 3a1a4u;

BBIOMpPATh TEMAaTHKy M METOAbl COBMECTHBIX ACHCTBHH € y4€TOM OOLIMX HMHTEPECOB M BO3MOXKHOCTEH
Kayk/10T0 4JIeHa KOJUIEKTHBA,

NPUHUMATh LIENH COBMECTHOM JESITENbHOCTH, OPraHW30BBIBATH M KOOPAMHHUPOBATH IEUCTBHUS MO €&
JOCTHXKEHHUIO: COCTaBJISTh IUIAH JIEHCTBUI, paclpeneyiiaTh poild C y4éTOM MHEHHH YJYacTHHKOB, OOCYXJaTh
pe3ynbTaThl COBMECTHON padOTHI;

OLICHMBATh KAayecTBO CBOErO BKJIAJAa M KAKIOIO YYAaCTHHKA KOMaHIbl B OOMIMH pe3ynbTaT IIo
pa3paboTaHHBIM KPUTEPHSIM;

NpeasaraTh HOBBIE NPOEKTHI, OLEHWBATh MAEH C TO3WLIUHM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKON
3HaYMMOCTH;

OCYLIECTBIIATh TIO3UTHBHOE CTPATErMYECKOE MOBEACHNE B PA3IMUHBIX CUTYalHX, IPOSBISTH TBOPUYECTBO
1 BOOOpakeHue, ObITh MHULIMATHBHBIM.



OBnaneHne yHUBEPCAJBLHBIMH PeryJsITHBHBIMM IeHCTBUSIMM:

1)camoopranm3anus:

WCTIOJIB30BaTh OMOJIOrMYECKUE 3HAHUS IJIs1 BBISIBIICHUS MPOOJIEM M MX PELICHUS B )KU3HEHHBIX U Y4€OHBIX
CUTyalMsIX;

BBIOMpPATh HAa OCHOBE OMOJIOTMYECKHX 3HAHHUI IIeleBbIE U CMBICJIOBBIC YCTAHOBKH B CBOUX JCHCTBHUSIX M
IIOCTYIKAX 10 OTHOLIEHUIO K KUBOW IPUPOAE, CBOEMY 340POBbIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATEIFHO OCYHICCTBIATh I03HABATENBHYIO JIESITENbHOCTh, BBIIBISTH NPOOIEMBI, CTaBUTh U
(dhopMyTupoOBaTh COOCTBEHHBIE 33/]a41 B 00Pa30BaTEIbHON JEATENFHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSTEIFHO COCTABIISTH IUIAH PEIICHUS MPOOJIeMBl ¢ YYETOM HMEIOIINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANIOYTEHUN;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIupsTh paMKH y4eOHOT 0 ITpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUN];

JieniaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEUICHHE;

OIICHUBATH TPUOOPETEHHBIN OIBIT;

Coco0CTBOBaTh (OPMUPOBAHUIO W TIPOSBICHUIO INMUPOKOH O3PYAMIIMU B pa3HbIX OOJIACTSIX 3HAHWH,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHBIN U KyJIbTypHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyallMsiM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHMBATH COOTBETCTBHE
PE3YJIBTATOB LENSIM;

BJIaJICTh HABBIKAMH I103HABATEJbHOW pe(IeKCMM KaK OCO3HAHMUS COBEpPIIAEMBIX JACHCTBHHA U
MBICITHUTENTFHBIX TPOIIECCOB, MX PE3yJIbTaTOB W OCHOBAHWM, HCIIOJIb30BATh MPHEMBI PeIEKCHH JUIS OLEHKH
CHUTYyaI[iH, BEIOOpa BEPHOTO PeEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIIEHUS 110 UX CHUKECHHUIO;

[IPUHUMATh MOTHBBI M apTyMEHTHI APYTUX IIPHU aHAJIU3€ PE3YJIBTATOB AECITENbHOCTH;

3)npunaTue ceds U APYrux:

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI X apTYMEHTHI IPYTHX IIPH aHAJIN3€E PE3YNIBTATOB NEATEIbHOCTH;

IIpU3HABATh CBOE IPABO U IIPABO JIPYTUX Ha OIMINOKMU;

pa3BHBATh CIIOCOOHOCTH MTOHUMATh MUP C MO3UIMHU JIPYTOTO YEITOBEKa.

INPEIMETHBIE PE3YJIbTATbBI

[IpeameTHBIC pe3yNbTaTBl OCBOEHHUS COACpXKaHUA ydeOHOro mpeamera «buororws» Ha yriayOnEHHOM
YpOBHE OpHMEHTHPOBAHBI Ha oOecriedeHne MpoQIIbHOT0 o0ydeHus: oOydaronmxcs onomornu. OHU BKITFOYAIOT:
cnennduyaeckue UIsl OMONIOTHH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 1O OCBOCHHWIO, HHTEPIIPETAIIUH 1
peoOpa3oBaHNI0 3HAHWNA, BUABI AESTENFHOCTH 10 TOTYYEHHUIO HOBBIX 3HAHWN M WX MPHUMEHEHHIO B Pa3IHIHBIX
Y4e0HBIX, a TakXKe B PEealbHBIX XKU3HEHHBIX CHTyanusx. llpeaMerHsie pe3ynbTaThl MPENCTaBIEHBI MO TOJaM
M3Y4eHUS.

[IpenmerHbie pe3ynbTaThl OCBOEHHS yaeOHOoro mpeamera «buomnorusi» B 10 Kiacce TOMKHBI OTPaXaTh:

chOopMHUPOBAaHHOCTH 3HAHUN O MECTE M POJU OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH
€CTECTBEHHO-HAYYHONH KapTHUHBI MHpA, B MO3HAHUHM 3aKOHOB MPHPOIBI M PEIICHHH MPOOIeM paldOHAIHHOTO
MIPUPOJIOTIONE30BAHNUSA, O BKIIAE POCCHUCKHX M 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOIOTHH;

BIIJICHWE CHCTEMOW OWONIOTMYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIONATAIOIINE OMOIOTHYECKHE
TEpMUHBI W  TOHATAA  (KU3Hb, KIETKa, OpPraHW3M, MeTa0OoJM3M, TOMEOCTa3, CaMOpPEryIISIHs,
CaMOBOCITIPOHM3BE/ICHNE, HACIEACTBEHHOCTh, W3MEHYMBOCTh, POCT W pa3BUTHE), OWOIOTHYECKHE TEOPHH
(xmerounas teopus T. IlIBanmma, M. Illneifinena, P. BupxoBa, xpoMocoMHasi Teopus HacleACTBEHHOCTH 1.
Moprana), yaenus (H. 1. BaBunoBa — o meHTpax MHOTo00pasvs U MPOUCXOKICHUS KyJIbTYPHBIX PacTEeHUil),
3aKOHBI (€AMHOOOpa3Wsi TOTOMKOB TIEPBOTO TIOKOJEHHWS, PACIICIJICHHs, YUCTOTHl TaMeT, HEe3aBHUCHMOTO
HacienoBanus |.MeHJens, TOMOJIOTHYECKAX PSJIOB B HaclencTBeHHOM w3MmeHumBoctd H. W. BaBumosa),
MIPUHIIAITEI (KOMILIEMEHTAPHOCTH);

BIIaJICHWE OCHOBHBIMH METOJIaMU HAYYHOTO IO3HAHUS, UCIIONB3YEMBIX B OMOJIOIHYECKUX HCCIEOBAHMSIX
JKUBBIX 00BEKTOB (OMHMCaHNE, H3MEPEHHEe, HAOOIeHNEe, YKCIIEPUMEHT);

YMEHHE BBIJIENSTH CYIIECTBEHHBIE MPU3HAKH: BUPYCOB, KIIETOK MPOKAPUOT U 3YKAPHOT, OHOKIETOUHBIX U
MHOTOKJIETOUYHBIX OPTaHW3MOB, B TOM 4YHCIIe OaKkTepuii, TPUOOB, paCTEHUH, KUBOTHBIX U YEIOBEKAa, CTPOCHUS
OPTaHOB U CHCTEM OPTaHOB PaCTEHUH, )KUBOTHBIX, YEJOBEKA, MPOIECCOB KU3HEACATEIBHOCTH, MPOTEKAIONINX B
OpTaHHM3Max PACTEHHH, JKMUBOTHBIX M YEIOBEKAa, OMOJOTMYECKHX IPOIECCOB: OOMEHa BEmEeCTB (MeTaboIn3Mm),
MpPEeBpAIICHUs] JHEPTHUH, OpPOXKEHUS, aBTOTPOPHOIO M TeTepOTPO(GHOrO THUIOB NHUTAaHUSA, (DOTOCHHTE3a H
XEeMOCHHTE33a, MUTO03a, Mei03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTIMOPUOHATBHOTOPa3BUTHS, Pa3MHOKCHHUS,



WHAMBUAYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aWMOACHCTBHS T'€HOB, IeTepO3Uca, MUCKYCCTBEHHOTO
orbopa;

yMEHHE yCTaHaBIMBATh B3aMMOCBSI3H MEKIY OpPraHOMJAMH KJIETKH M UX QYHKIHMSIMH, CTPOCHHEM KIIETOK
pa3HBIX TKaHeW U UX QYHKLIUSAMH, MEKAY OpraHaMy M CUCTEMaMH OPraHoB Y PacTeHUH, >KUBOTHBIX U YeIOBEKa
uX QYHKOUSIMH, MEXAY CHCTEMaMH OpPraHOB W WX (PYHKIMSAMH, MEXIy 3TamaMyd oOMeHa BEIECTB, dTallaMd
KJIETOYHOTO IMKJIAa M JKM3HEHHBIX IMKIOB OpPraHU3MOB, 3TalaMd 3MOpPHOHAJBHOTO PAa3BHUTHUS, TCHOTUIIOM H
¢denoTunOM, PEHOTUTIOM B (PAKTOPAMHU CpEIbl OOMTAHUS,

YMCHUEC BBIABJIATH OTIWYUTCIBHBIC IMPU3HAKH KUBBIX CUCTEM, B TOM YHCJIC paCTCHI/II‘/'I, JKHUBOTHBIX U
YeIoBeKa;

YMCHUE UCIOJIB30BaTh COOTBECTCTBYIOIIUEC ApTYMCHTHI, 6I/IOHOI‘I/I‘IGCKYIO TEPMUHOJIOTHUIO U CUMBOJIMKY JId
JIOKa3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUECKHUX TPYIIIL,

YMCHUEC peuaTtb 6I/IOHOFI/I‘-ICCKI/IC 3aJa4u, BBISABIIATH MNPUYNHHO-CJIICACTBCHHBIC CBA3U MCKIY
HCCICayEMbIMU 61/IOJ'IOFI/I‘ICCKI/IMI/I nmpoueccaMm M SABJICHUAMU, ACIAaTb BBIBOJAbI W IIPOrHO3bl Ha OCHOBAaHHHU
MOJIYYCHHBIX PE3YJIbTATOB;

yMEHHE BBITIOIHATH JIA00pATOPHBIE U MPaKTU4ecKre paboThl, COOM0AATh MpaBuia Mpu paboTre ¢ y4eOHbIM
1 71a00paTOPHBIM 000PYIOBaHUEM;

YMCHUE BBIIBUTATH THUIIOTE3bI, IMPOBEPATH HUX OSKCICPHUMCHTAJIIBHBIMHU CpPEACTBAMU, Q)OpMy.HI/Ip}/SI eiIb
HCCIIC0BaHUA, aHAJIU3UPOBATH ITOJTYYCHHBIC PE3YJIbTAThI U ACIaTh BBIBO/IbI,

yMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIEOBATENbCKOW pabOTe MO OWONOrMH, SKOJOTMH W MEIUIIHHE,
HpOBO}IHMOﬁ Ha 0asze MIKOILHBIX Hay4YHBbIX O6H_[eCTB, )51 HY6HI/I‘IHO MpEACTABIATEL MOJYYCHHBIC PE3YJIbTAaThl Ha
YUEHHUYECKHX KOH(EpEHIINSX;

YMEHHE OUCHUBATH OTUYCCKHUEC ACIICKTBI COBPEMECHHBIX I/ICCHC}IOBaHI/Iﬁ B oOylacTH OMOJIOTHH U MCEIHUITUHBI
(KITOHMpOBaHKE, HCKYCCTBEHHOE OILUIOIOTBOPEHHE, HANIPABICHHOE N3MEHEHNE I'eHOMa U CO3JIaHKMe TPAHCTEHHBIX
OpPTaHHU3MOB);

YMEHHE OCYIIECTBISITH OCO3HAHHBIA BEIOOp Oymymied mnpodecCHOHANBHON MEITEIHHOCTH B O0JAacTH
6I/IOJIOFI/II/I, MCOWIUHBI, 6I/IOTeXHOJ'IOI‘I/II/I, BETCpHUHApPHH, CEIBCKOI'O XOSHﬁCTBa, HI/IIIICBOf/i IIPOMBITIIJIEHHOCTH,
yIayONlaTh MO3HABATEIbHBIM MHTEPEC, HAIIPABICHHBIH Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH mpodeccuu u
MPOJIOJDKEHHE OUONOTHYECKOro 0o0pa3oBaHUsi B OpPTaHU3AIMAX CPEIHEro NpodeCCHOHATBLHOTO ¥ BBICIIETO
o0Opa3oBaHUs.

[IpenmerHbie pe3yapTaThl OCBOEHHS yueOHOoro peamera «buosnorusi» B 11 Kiacce TOMKHBI OTPaXaTh:

chOopMHUPOBAaHHOCTH 3HAHUN O MECTE M POJM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH
COBPEMEHHOM e€CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJBI U PEIICHUH YKOIOTHIECKUX
mpoOJieM 4YelloBeYecTBa, a Takke B pPEmIeHHH BOIPOCOB pAIlMOHAIBHOTO MPHPOIONOIB30BAHUSA, H B
(hopMUPOBAaHUHN IIEHHOCTHOTO OTHOIIEHHWS K TPHUPOZe, OOIIECTBY, YeIOBEKy, O BKJIAQJ€ POCCUHUCKAX W
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJIETh CHCTEMOW OHMOJOTMYECKHX 3HAHWI, KOTOpas BKIIIOYAET OIPENEeNeHUsS W TOHMMAaHWe
CYITHOCTH OCHOBOIIONIATalONIMX OWONOTMYECKHX TEPMHUHOB M TIOHATHH (BHI, JKOocHcTeMa, Omocdepa),
Ouonornyeckue Teopun (IBoonnonHas teopus Y. [lapBuHa, cuHTETHYECKas! TEOpUS 3BONIONNH), yueHus (A. H.
CeseprioBa — 0 ImyTsX ¥ HampasieHuax 3somonnn, B.M. BepHaackoro — o 6uocdepe), 3aKoHbI (TeHETHIECKOT0
paBuoBecust Jx. Xapmu u B. BaiiaOepra, 3apogpimeBoro cxoactea K. M. bapa), npaBmina (Muanmyma HO.
JInbuxa, sKOmOTrHYecKoi MUpaMuIbl SJHEPTUN ), THITOTE3HI (THUoTe3a «Mupa PHK» Y. I'unbepTa);

YMEHHE BIAJETh OCHOBHBEIMH METOJaM{ HAyYHOT'O TIO3HAHUS, WCIONB3YeMBIMH B OHOIOTHYECKHX
WCCIIEIOBAHMSX YKUBBIX OOBEKTOB M IKOCHUCTEM (OMHICAaHKEe, U3MEpEeHre, HabMoAeHre, IKCIIEPIMEHT), ClIoco0aMu
BBISIBJICHHS U OIIEHKH aHTPOIIOTEHHBIX H3MEHEHUH B IIPHUPOJIE;

YMEHHE BBIIENATh CYIIECTBEHHBIE TIPU3HAKH: BUIOB, OWOTEOLEHO30B, JKOCHUCTEM U Omocdepsl,
CTaOWIM3UPYIONIEro, JBIDKYIIETO W  Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aJUIOMATPUYEeCKOTO |
CUMIATPUYECKOTO BHJIO00pPA30BaHUsS, BJMSHUS JBIDKYIIUX CHJI DBONIONMM Ha TeHO(MOH] TOMYISIUY,
MIPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpefie OOMTaHUs, YepeloBaHUS HAIPABICHUHA HBOIIOIUH, KPYroBOPOTa
BEIIIECTB 1 MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YyCTaHABJIMBATH B3aWMOCBSI3M MEXIy IIPOIECCAMH  OBOJIONUH, ABIKYIIUMH  CHUIIAMH
AHTPOIIOTeHe3a, KOMITOHEHTAMH Pa3JIMYHBIX YKOCUCTEM U MPHUCIIOCOOICHUSIMH K HUM OPT'aHU3MOB;

YMEHHE BBISBIATh OTIMYUTENHHBIE IMPU3HAKKA KHUBBIX CHCTEM, IPUCIOCOONEHHOCTh BHJIOB K Cpele
oburtaHus, a0MOTHYECKUX U OMOTUYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€l OpraHU3MOB B COOOIECTBAX,
AQHTPOIIOTCHHBIX U3MEHEHUH B YKOCHCTEMaX CBOEH MECTHOCTH;

yYMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOMOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY IS
JIOKa3aTeNbCTBA POJACTBA OPraHM3MOB PA3HBIX CHCTEMATHUECKUX TPYII, B3aUMOCBA3M OPTaHU3MOB U CPEIb



OOWTaHUs, SMHCTBA YEIOBEYECKUX pac, HEOOXOIUMOCTH COXPAaHEHUS MHOrooOpasus BHIOB M IKOCHCTEM Kak
YCJIOBHSI COCYILIECTBOBAHHS IIPHPOJIBI U YETIOBCYCCTBA;

yMEHHE pelarb OHOJNOTMYECKHE 3aJadyl, BBIABIATh IPUYHMHHO-CICJCTBEHHBIC CBSI3H  MEKIY
UCCIIEAYSMBbIMH OMOJIOTHYECKUMH TIPOLIECCAMU U SIBIICHUSIMH, JICNATh BBIBOABI M IPOTHO3bI HA OCHOBaHHUHU
MOYyYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOIHATD Ja0OpaTOpHbIC U MPAKTUYECKUEe PaboThl, COOMIOIATH paBiIa MPU padoTe ¢ yueOHbIM
1 71a00paTOPHBIM 000PYIOBaHUEM;

YMCHUE BBIIBUTATH THUIIOTE3bI, IMPOBCPATH HUX ISKCICPHUMCHTAJIIBHBIMHU CpPEACTBAMU, q)OpMyJ'II/IpyH eiib
HCCIICA0BAaHUA, aHAJIU3UPOBATH ITOTYYCHHBIC PE3YJILTATHI U ACIaTh BBIBO/IbI,

YMEHHE Y4YacTBOBaTh B YYCOHO-HCCICIOBATEILCKONH padoTe MO0 OHMOJNIOTHMH, SKOJOTMU U MEAMIIMHE,
MPOBOAMMOI Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, W MyONMYHO MPEACTABIISATH MOMYYEHHBIC PE3YNbTaThl Ha
YYECHUYECKUX KOH(EPEHIUSX;

YMCHUE OILICHUBATH T'UIIOTE3BI U TCOPHU O MNPOUCXOXKIACHHUU KHU3HU, YCIOBCKA MW YCIIOBCUCCKUX pac, O
MPUYMHAX, TIOCIEACTBHSIX M CIIOCO0aX MPEOTBPAIICHUS II100aTbHBIX H3MEHEHUH B OHocdepe;

YMEHHE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayliel NpodecCHOoHaIbHONH AEATEIbHOCTH B 001acTh
6I/IOJ'IOI‘I/II/I, 9KOJIOTUH, IMIPUPOJAOITI0JIb30BaHUA, MCIUITUHEI, 6I/IOTCXHOJ'IOI‘I/H/I, TMICHUXO0JIOTHH, BETEPUHAPUU, CEIIBCKOT'O
XO3SHCTBA, TUIIEBOH MPOMBIIUIEHHOCTH, YIIyOJsTh [T03HABATENLHBIA HHTEpEC, HAMPABICHHBI Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MPOPECCUU U TPOIODKEHNE OMOJIOrMYECKOr0 00pa30BaHus B OPraHU3alUIX CPEIHEro
po(heCCHOHAIBHOTO U BBICIIEr0 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
Ne HauMenoBanuepas1eos u KounuecTrBoyacos DJIeKTPOHHbIE
n/m | TeMIporpaMmbl Bcero | KourpoabHbiepa6oThl | IIpakTHueckuepadoThl g%ﬁ??ﬂ)ll;l:gbﬂmepecypcm
1 buonoruskakHayka 1
2 JKuBble cucTeMbl U UX U3YYEHUE 2
3 BuonoruskiaeTku 2 0.5
4 XHUMHUYECKasiOPraHNu3alUsaKICTKH 10 1
5 Crpoenue U GyHKIHUUKIETKA 8 2
6 OOmeH BelecTB U MpeBpalicHue 9 1
SHEPTUU B KICTKE
7 HacneHCTBeHlfaz uHpopmanus u 9 05
peanuzanus e€ B KJIETKe
8 KHU3HEHHBINITUKITKIICTKH 6 1
9 Crtpoenue u GyHKITMUOPTaHU3MOB 17 15
10 PasmHoxeHue n 8 15
Pa3BUTHEOPTraHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 2 0.5
OpraHu3MOB
12 3aKOHOMEPHOCTUHACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUU3MEHYUBOCTH 6 1
14 ['eneTnkauenopeka 3 0.5
15 CenexknusiopraHu3MoB 4 1
16 buortexHonorus u 4
CUHTETHYECKassONOIOT U
17 Pe3sepBHOEBpEMS 1
OBIIEE KOJIMYECTBO YACOB I10 102 0 13




I[TPOTPAMME




11 KVIACC

Ne HauMeHoBaHHEPA3IEIOB 1 KoanuyecTBouacos DJIeKTPOHHBbIE
n/n TEMIIPOrpaMMBbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoThl E)Ig[[)(zl:g::::gbﬂblepecprBl
3apoK/IeHUE U pa3BUTHE
1 IBOJTFOIIMOHHBIX TIPEICTABICHUAN 4
B OHMOJIOTHH
2 MHKPOSBOJ‘[IOHI/ISI u 14 5
e€pe3yNbTaThl
3 MaKpoaBonmuHﬂ Hu 6
e€pe3ynbTaThl
4 [IpoucxoxneHue u pa3BuTue 15 15
JKM3HU Ha 3emiie
5 [IpoucxoxaeHueuenoBexa — 10 1
AHTPOTIOTCHE3
DKOJIOTUSI — HayKa O
6 B3aMMOOTHOIIIEHUSX OPTaHU3MOB 3 05
Y HaJIOPraHU3MEHHBIX CUCTEM C
OKPYXKaIoIIeH cpesion
7 Opraau3Mbl ¥ Cpela0OUTaHUS 9 1.5
8 DKOJIOTHSBUJIOB ¥ TOITYJISIIINI 9 0.5
9 DKOJIOTHUICOOOIIECTB. 12 05
DKOJIOTHYECKHUECUCTEMBI
10 buocdepa — 5
ri00albHAsIPKOCUCTEMA
11 UenoBek U OKpyKarolascpeaa 6
12 PesepBHOEBpEMS 8
OBUIEE KOJIMYECTBO YACOB I10 102 0 75
ITPOT'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

KoanuyecTBouacon DJIeKTPOHHBIeHH (D
Ne Jarausyue
/i Temaypoka Beero Kontpoabubiepa | [IpakTudeckue st poBbieobpasoBare
00TBI padoTsI JIbHBIEpeCypChI
1 Buronorust kak KOMIIJIeKCHasI HAyKa W KaK 4acTb 1
COBPEMEHHOT'0 00IIeCTBa
2 JKuBBIEe CHCTEMBI U UX CBOWCTBA 1
3 YpoBHEBasOpraHU3aIHKHUBBIXCUCTEM
4 Hcropus oTKpeITHS U U3yueHUs KiueTku. Kilerounasreopus
Meroap! MOJIEKYISIPHON M KIIETOYHON OWOJIOTHH.
5 [paktndeckas padora «3yueHrne MeTOJ0B KJIETOUHOMN 1 05
ouonorun (xpomarorpadus, aseKTpodopes, '
muddepenimansaoe eHTpudyruposanue, [1LP)»
6 XMMUYeCKUHCOCTaBKIICTKH
7 MunepanbHBIC BEIeCTBa KIETKH, MX OHOJIOTHYECKAs POIh 1
Opraanueckre BemecTBa KieTku — Oenku. JlabopatopHas
8 pabota «OOHapy)eHHE OCIKOB C IIOMOIIbIO Ka4eCTBEHHBIX 1 0.5
peaKIuin»
9 CsaoiicTBa, Kmaccuukanys u GyHKIH OSTKOB 1
10 OpraHn4ecKueBeecTBAKIETKH — YTIIEBOIBI
11 OpraanyecKreBeneCTBAKICTKH — JIAITHIBI 1
Hyxnennossie xucnorsl. JJHK u PHK. Jlabopatopuas
12 pabota «lccnenoBanue HYKIEHHOBBIX KUCIIOT, 1 0.5
BBIJICJICHHBIX U3 KIETOK Pa3JIMYHBIX OPTaHU3MOB)
Crpoenne u pyakmnun ATO. [pyrue
13 1
Hykieozuarpudochatsr (HTD)
14 Cexsennposanne JJHK. Meronbsl reHOMUKH, 1
TPaHCKPHUIITOMHUKH, TPOTEOMHUKHU
15 MeToapICTpYKTypHOHONOIOT I 1
16 Tunwiknerok. [IpokapuoTrueckaskierka 1
17 Ctpoenne sykapuotndeckor kinerku. [Ipaktudeckas 1 0.5




pabota «l3yueHre CBOMCTB KIIETOYHOH MEeMOpaHbD»

18 [ToBepxHOCTHBIHAIAPATKIETKU 1
OnHoMeMOpaHHbIE OpraHoub! KieTkh. [IpakTrueckas

19 pabora «/3ydeHue MBUKEHMS IUTOILUIA3MBI B 1 0.5
paACTUTENBHBIX KIETKaX»
[onmyaBTOHOMHBIE OpPraHOH B! KIETKU: MUTOX OH/IPHH,

20 miactuel. JlaGoparopHas padora «MccnenoBanue 1 0.5
TJIa3MOJTM3a ¥ JIeTUIa3MOJT3a B PACTUTENBHBIX KIETKaX)

21 HemeMOpaHHBIEOPTaHOUIBIKIIETKI

22 Crpoenue u QyHKIUUSIPA
CpaBHHTENTbHAS XapaKTEPUCTHKA KIIETOK JyKapHOT.

23 JlaGoparopHas pabora «/3ydeHue cTpOeHHUs KIETOK 1 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCHMWIISALINS B JUCCUMMUJIISIIUSL — JIBE CTOPOHBI

24 Merabonu3mMa. Tunbsl oOMeHa BemecTB. JlabopaTtopHas 1
pabora «M3ydyeHne KaTaaTuTHIECKONH aKTHBHOCTH
(dhepmeHTOB (Ha TpEIMEpe aMUJIa3bl HITH KaTajasbl)»
DepMEeHTAaTUBHBIN XapaKTep peakiuil KJIETOYHOTO

o5 Metabonu3ma. JlabopaTopHas padora «3yueHue 1 05
(epMEHTATHBHOTO pacIIeIICHNsI TEPOKCHIa BOJIOPOA B
PACTUTETHHBIX M JKUBOTHBIX KIETKAX)

26 Benku-akTHBATOPHI M OCIKH-UHTHOUTOPBI 1

27 ABTOTPODHBIATHITIOOMEHABEIICCTB 1

28 dotocuHTE3 1

29 XemocunTtes. JlabopatopHas padora «CpaBHEeHHE 1 05
mpoiieccoB (POTOCHHTE3a U XEMOCHHTE3a»

30 AnarpoOHBIe oprann3Mbl. Buabsl Opoxenus. JlabopartopHas 1
pabota «CpaBHeHHE TPOIIECCOB OPOXKEHUS U ABIXaHHUSD)

31 AnpoOHBIE OpraHU3MBL. JTalbl JHEPTETHIECKOT0 OOMEHa 1

39 OHeprus MeMOpPaHHOTO IPa/IMICHT POTOHOB. Cunres 1
AT®: pabora nporonHoit AT®P-cuHTa3bI

33 PeaknnnMaTpryHOrOCHHTE3a 1

34 Tpanckpuniwst — mMatpuuHbliicuaTe3 PHK 1

35 Tpaucusius u e€yTansl 1




Konuposanne amuHokucnor. Ponb pubocom B Onocuurese

36 1
Oenka

37 Opranu3zanus reHoMa y IPOKaphoT U SYKapuoT

38 MornekynsipHbIe MEXaHHU3MBbI 9KCIIPECCHU T€HOB Y DYKAPHOT
Bupycel — BHekneTo4YHbIe ()OPMBI JKU3HU U OOJTUTaTHEIE

39 napas3uthl. [Ipaktuueckas padora «Co3nanue MOICIH 1 0.5
BHPYCa»

40 BupycHbie 3a001eBaHUs YEIOBEKA, )KUBOTHBIX, PACTCHHI 1

41 Hanorexsonoruu B OMOJIOTHU U MEQUIIAHE 1

42 JKM3HEHHBIAIMKIIKIIETKA 1

43 Matpuunsiiicuares JJHK 1

44 Xpomocomsl. JlabopaTtopHas padora «M3ydeHne XpoMocom 1 05
Ha FOTOBBIX MHUKPOIpenapaTax» '

45 JenenvekieTkn — MHUTO3 1
Tuner knerok. Kapuokunes u nurokunes. JlabopaTopHas

46 pabota «HaOroneHne MUTO3a B KJIETKaX KOHUMKA KOpEIKa 1 0.5
JyKa (Ha TOTOBBIX MHKPOITpEmapaTax )y

47 Perymsanuspku3HEeHHOT OITUKITAKIIETOK

48 OpraHu3MKaKeTuHOCIET0e

49 Txanu pacrennii. Jlabopatopras padora «M3ydenue 1 05
TKaHEH pacTeHu» )

50 Txanu )XMBOTHBIX U YenoBeka. Jlabopartopras padora 1 05
«3ydyeHue TKaHeH JKUBOTHBIX)» )

51 Opransl. Cuctemsl opranoB. JlabopaTopHas paboTa 1 05
«3yueHue opraHoB LIBETKOBOT'O paCTEHUS» )

52 OmnopaTtenaopraHu3MoB 1

53 JIBrm>KeHneopraHn3MOB 1

54 [IuTanneopraHn3MoB 1

55 IMuTaHue MO3BOHOYHBIX JKUBOTHBIX. [THIlIeBapUTENbHAS 1
cHCTeMa YeJI0BeKa

56 JpIxaHreopraHn3MoB 1

57 JlpIxaHne 03BOHOYHBIX )KMBOTHBIX U YEIOBEKa 1

58 TpaHCIIOPTBEIIECTB Y OPTaHU3MOB 1




KpOBeHOCHaH CHUCTEMA IMO3BOHOYHLBIX JKHMBOTHBIX U

59 1
YenoBeKa

60 Beinenenue y opraHu3MoB 1

61 3aiuTa y OpraHu3MoB 1

62 NmmyHHascucremauenoBeka 1

63 PaznpaxuMocTh 1 perysius y opraHu3MoB 1

64 I'ymopanbHas perynsiys 1 S3HIOKpUHHAS cucTemMa 1
KHBOTHBIX M YeJIOBEKa

65 DopMBIPa3MHOKEHHUSIOPTaHU3MOB

66 [TonoBoepa3mMHOXKEHHE

67 Meiio3
I'amerorenes. OOpa3oBaHue U Pa3BUTHE TIOJOBBIX KIIETOK.

68 JlaGoparopHas pabota «/3yueHue CTpOSHUS MOJIOBBIX 1 0.5
KJIETOK Ha TOTOBBIX MHUKPOIPENapaTax»

69 WNnauBuayansHOepa3BUTHEOPTAHU3MOB — OHTOT'€HE3

70 3akJagKa OpraHoB U TKAHEH U3 3aPOBIIICBEIX JTHCTKOB 1
Poct u pa3suTHe )xuBoTHEIX. JIabopaTopHas pabora

71 «BBIABIICHHE TPU3HAKOB CXOMCTBA 3aPOIBIIICH 1 0.5
MO3BOHOYHBIX )KUBOTHBIX)

72 PasMuoxxenne u pazButHe pacteHuid. JlabopaTopras padora 1 05
«CTpoeHHEe OpraHOB Pa3MHOMXEHUS BBICIIIUX PACTCHUI»

73 Hctopusi cTaHOBJICHUS M Pa3BUTHS TEHETHKH KaK HAYKH 1
OCHOBHBIE TTOHSATHSI U CUMBOJTBI TeHeTUKH. JlabopaTtopHas

74 pabora «/Ipo3odmira kak 00BEKT T'eHETHICSCKIX 1 0.5
HCCIIEIOBAHUID)
3aKOHOMEPHOCTH HACIICIOBAHUS TIPH3HAKOB.

75 }'\/IOHOFI/I6pI/I,I[HOG ckpemmBanue. [Ipakrnyeckaspabora 1 05

Uzyduennepe3ynbTaTOBMOHOTHOPHUTHOTOCKPCIIUBAHHS Y

npo3odrter”

76 [{uTONOr Y eCKUEOCHOBBIMOHOTHOPH THOT OCKP I BAHHSI

77 Ananmusupymoleeckpenupanre. HemomHoe1oMUHUpOBaHHE
JurubdpuaHoe ckpenuBanue. [Ipaktuveckas padora

78 «M3ydyeHne pe3ynbTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y 1 0.5

Ip0o30hHIIBDY




79 LuTonorndecKneoCHOBBLAUTHOPH THOT OCKP eI BAHHS 1

80 CleruieHHOCHACICIOBAHUCTTPU3HAKOB 1

81 XPpOMOCOMHASTEOPUSHACIICICTBEHHOCTH 1

82 [eHernkamona 1

83 I'eHoTHIKaKIETOCTHAsICUCTEMA 1

84 I'enernuecknii KOHTPOJIb PA3BUTHSI PACTEHUM, )KUBOTHBIX U 1
YyeroBeKa

85 W3MeHYMBOCTBIIPU3HAKOB. BUIBIM3MEHUMBOCTH 1

86 MoubukanuoHHASU3MEHYUBOCTh 1
BapuanunoHHbIN psi M BapuallMOHHAsT KpUBAsL.

87 JlabopaTopnas pabota «McciaenoBanue 3aKOHOMEPHOCTEH 1 05
MO (PHUKAIIMOHHONW N3MEHYNBOCTH.
ITocTpoeHueBapuallMOHHOrOpsAAa U BAPHALIMOHHOUKPUBOK»

88 I'eHoTHIIHYECKASIU3MEHUUBOCTD. 1
KomOnHaTHBHAsIM3MEHYUBOCTh

89 MyTarmonnasi H3MEeHIHBOCTh. [IpakTrueckas pabora 1 05
«Mytanuu y apo30oduisl (Ha TOTOBBIX MUKPOIIpEapaTax )»

90 3aKOHOMEPHOCTH MYTAITMOHHOTO TIpoliecca. DNMUTCHETHKA U 1
SMUTEHOMHKA

91 I'enernka JemoBexa. F{paKTquCKaﬂ pabora «CocraBiieHHE 1 05
Y aHAJIN3 POAOCIOBHON»

92 MeToIpIMeUITUHCKONTCHETHKI 1

93 3HadeHne MEANIIMHCKON TeHETHKH B TIPEIOTBPAIIEHUH H 1
JIeUeHNH TeHEeTHYECKNX 3a00JIeBaHUN JelloBeKa
OcHoBHBIE TOHATHSA ceneknuu. JlabopaTopHas padora

94 «M3y4ueHre cOpToB KyJIbTyPHBIX PACTEHHI U TIOPOJT 1 0.5
JIOMAIITHUX JKHBOTHBIX)»

95 Meropp! cenekinoHHoi paboTsl. JlabopaTtopHas padora 1 05
«3ydyeHne METOIOB CENEKIIMU PACTEHUI»

9% JlocTimkeHus ceneKIuy PacTeHUH U )KUBOTHBIX. 1
[TpakTuuaeckaspadora «lIpuBuBKapacTeHu»

97 CoxpaHeHure, H3y4eHHe U UCIIOIb30BaHNE TeHETHIECKIX 1
pecypcoB

98 buoTexHonOorMs Kak HayKa U OTpacib IPOU3BOJCTBA. 1 0.5




IpakTuueckas padbora «M3ydeHrne 00bEKTOB
OHUOTEXHOIOT MU

99 OCHOBHBICHAPABICHUSICHHTETUYECKONONOIOT I 1
100 XpoMOCOMHAsI U TeHHASIMHKEHEpHUs 1
101 MenuirHCKHEeOH OTEXHOIOI U 1
102 Pe3epBHBII ypOK. HOBT(U)peHHe, 00o0111IeHNE, 1
CHCTEeMAaTH3alMsI 3HAHUH
OBHIEE KOJIMYECTBO YACOB 1O I[TPOTPAMME 102 135




11 KVIACC

Ne
n/n

Temaypoka

KoanuecTBouacos

Bcero

KonTpoabubie
padoThI

IIpakTHueckue
padoThI

Jaranzy4den
ust

DJIeKTPOHHBICH
(¢ppoBbIcobpa3zoBa
TeJbHbIepecypchbl

OpomonunonHasTeopus Y. Jlapsuna

1

JBrkymye cuiibl SBONIIOLUY BUAOB 110 Y. JlapBuny

1

Bopb0a 3a cyiiecTBOBaHUE, €CTECTBEHHBIM U UCKYCCTBEHHBIN
oroop

DOpMUPOBAHUECUHTETUUECKONTEOPUNIBOIFOLIUM

DTalibl 3BOIIOIIMOHHOTO MPOIECca: MUKPOIBOIIOIHS U
MaKpPOIBOJIOIIHSI

| o1 [~ W N

ITonynsiusa — snemMeHTapHaseIMHUIAdBOIIOLUN

3akoH reHeTn4ecKkoro papHosecus Jx. Xapmau, B.
Baiin6epra. JlaboparopHas padora «BrlsiBieHue
M3MEHYHMBOCTH Y 0co0€eii OHOT0 BHIa»

0.5

OneMeHTapHBIEaKTOPHIIBOIOIIN

Oddext ocHoBaTensa. I HexT OYTHIIIOUHOIO TOPJIBIIIKA

10

Murpaipu. V3omsauuu nony/siuii: reorpaduyeckas,
Ouonornyeckas

11

EcrecTBeHHBIN 0TOOP — HAIIPABIISIIOIIHA (haKTOP BOIFOIIH

12

[TooBoitoT60p

[N N e s

13

[TprcnocobneHHOCTh OPTaHU3MOB KaK pe3yyibTaT
MukposBomonuu. Jlaboparopras padora «M3ydenune
apoMop(h030B U HIMO0AIANITAIIUIA Y PACTEHUH U JKHBOTHBIX)

0.5

14

[Ipumeps! mprcIocoOIeHM Y OPTaHU3MOB!
Mopdonmorndeckue, GU3NONIOTHIECKAE, OMOXUMUYECKHE,
noBeneH4eckne. JlaboparopHaspaboTa
«[IprucnocobneHusiopranu3MoB 1
HUXOTHOCUTEIBHASILIENECO00Pa3HOCTh

0.5

15

Bupn, ero kpurepuu u crpykrypa. JlaboparopHas padora
«CpaBHeHHE BUJIOB 10 MOP(OJIOTHUECKOMY KPHUTEPHUIO»

0.5

16

CrpykrypaBuia

17

BI/II[006p330B AHHCKAKPE3YJIbTATMHUKPOIBOJIOIUN




18 CBSI3bMUKPOIBOIIOIUHU U U IEMUOIOTUU 1

19 Maxposomtonus. [laneoHTonornueckiue METOAbI H3y4CHHS 1
9BOJIOLHH

20 Buoreorpaduueckremeroapn3yaeHUsIBOIIONUT 1

21 OMOPHOIOTHYECKIE U CPAaBHUTEIBEHO-MOp(doornieckne 1
METO/IbI H3Y4UEHHsI SBOJIOINN

29 MonekynsipHO-TeHEeTHUeCKHe, ONOXUMHUYESCKUE U 1
MaTeMaTHYECKHE METO/Ibl U3YyUEHHUS IBOIIOLUU

23 OO0 Ee3aKOHOMEPHOCTUIBOJIIOLIUN 1

24 AnanTuBHas paguaiys. HepaBHOMEpHOCTb TEMITOB 1
9BOJIOIHH

25 HayuHbie TumoTe3s! IpONCXOXKACHUS KU3HU Ha 3eMIie 1

26 JloHay4HbIe IPEACTABICHHS O 3aPOXKICHUH KU3HU 1

27 OCHOBHBIEITATIBIHEOPTAaHUIECKONIBOTIOIIIHI 1

28 I'unore3p3apoXk ICHUSHKIUIHHA 1
Hcropus 3emnu u Mmeroasl e€ nzydenus. JlabopaTopHas

29 pabota «l3yueHre 1 ONMMCaHNUE HCKOIIAeMbIX OCTaTKOB 1 0.5
JIPEBHUX OPTaHU3MOBY

30 HayvabHbIedTambIopraHuYeCKONIBOTIOIIHH

31 OBONIOIMSIIYKAPUOT
OcCHOBHBIE ATAIBI BOIIONUH PACTUTEIBHOTO MUPA.

32 [paktndeckas padora «3ydeHne ocOOEHHOCTEH CTPOCHHUSI 1 0.5
pacTeHNi pa3HBIX OT/IEIIOB

33 OCHOBHBI€ ATanbl IBOJIOIUH KUBOTHOTO MUPa 1

34 OBomonns KUBOTHBIX. [IpakTndeckas pabora «/3ydenue 1 05
0COOEHHOCTEH CTPOCHUS TIO3BOHOYHBIX )KHBOTHBIX)

35 PaszBuTHe xu3HN HA 3eMIIe IO ApaM U TIepHOAaM 1

36 MaccoBble BEIMUPAHHS — YKOJIOTHYECKUE KPH3HUCHI 1
IPOLLIOTO

37 CoBpeMeHHBIH 3KOJIOTMYECKHIA KPU3HC, er0 0COOEHHOCTH 1

38 CoBpeMeHHasICHCTeMaopraHMYeCKOT OIIPOIILIOTO 1

39 OcCHOBHBIECUCTEMATHYECKUETPYITIIBIOPTAHU3MOB 1




40

AHTpPONOJOrUsl — HayKa O YEJIOBEKE

41 PaszBuTHe npencTaBieH O MPOUCXOXKICHUY YEIOBEKa 1
MecTo uenoBeka B CUCTEME OPraHUYECKOIo MHUPA.

42 JlaGoparopHas pabota «/3ydeHue 0COOCHHOCTEH CTPOCHHUS 1 0.5
CKeJeTa YeIOBEKa, CBA3aHHBIX C MPSIMOXO0XKICHUEM)

43 JBIKYyIIMEeCHITBIAHTPOTIOT €HE3a 1

44 CooTHomeHrEe OMOTOTHYECKUX B COITUATBHBIX (JaKTOPOB B 1
aHTpOIIOTEeHE3e

45 OCHOBHBIECTAIMMAHTPOIIOT €HE3A

46 [laneoreHnerrka 1 rmajaeoreHOMHUKa

47 OBOIONUSACOBPEMEHHOT 0UEIIOBEKA 1

48 UYenoseueckue pacsl. [Ipaktrdeckas pabora «3yuenue 1 05
9KOJIOTHYECKHX aJallTal[|i YeTOBEeKay '

49 Mex I cuuIIMHAPHBIEMETOIBIAHTPOIOIOT MU 1

50 3apoXKICHUE U PA3BUTHEIKOJIOTHH 1

51 Mertongs! axonoruu. Jlaboparopras padora «3ydecHne 1 05
METO/I0B SKOJIOTMYECKUX HCCIEIOBAHMI )

52 3HadeHNe SKOIOTMIECKUX 3HAHUH IS YelloBeKa 1

53 DKkosoruyeckueakTopsl 1
Abmotnueckre pakTopsl. CBET KaK IKOJIOTHUSCKUN (pakTop.

54 JlabopaTopHas pabota «BrIsBIIEHHE TPUCTIOCOOTICHUTH 1 0.5
OPraHU3MOB K BIUSHHIO CBETa»
Abuornaeckre ¢akTopsl. TemmepaTypa Kak SKOJTOTHIECKUI

55 takrop. JlaboparopHuas padora «BrisiBieHHE 1 0.5
MPHUCIIOCOOJICHUH OPraHU3MOB K BIUSTHUIO TEMIIEPaTyPhI»
Abuorndeckre GpakTopsl. B1a)kHOCTh KaK 9KOIOTHYECKUI

56 (akrop. JlabopaTopHas paboTa « AHATOMUYECKHE 1 0.5
0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHHSD)

57 CpenploOnTaHUSIOPraHU3MOB 1

58 buonornueckuepuTMbl 1

59 J’KuzHeHHBIE OPMBIOPTaHIU3MOB 1

60 buoTtnueckuedakTops 1




3HayeHre OMOTHYECKUX B3aUMOIEHCTBUI 1A

61 CYIIECTBOBAHUS OPIraHU3MOB B Cpe/ie OOMTaAHMUSI 1

62 DKOJIOrHYeCKHEXapaKTEPUCTUKUTIONYJISIIIAN 1

63 OcHOBHBIE MTOKa3aTeNH MOMYJISIUHN: YACICHHOCTD, 1
TUIOTHOCTh, BO3PACTHAsI U MOJIOBAsI CTPYKTYpa

64 OcHOBHEBIE MTOKa3aTeNH MOMYJISIUN: POXKIAEMOCTh, IIPHPOCT, 1
TEMII POCTa, CMEPTHOCTh, MUTPALIUH

65 DKONIOTHYECKasICTPYKTYPAIOMyJIISIIIHA

66 JuHaMuKa MOMyJSIAN U €€ peryJsiius 1

67 Kpussie pocra uyncnenHoctu nomymsiun. Kpussie 1
BBDKHBAHHS

68 Oxosorudeckas Huma Buga. JlabopatopHas padora 1 05
«[IpucnocoOeHns CeMsiH paCTeHUH K PacCelICHUIO

69 BukakcucremManonyssiui 1

70 3aKOHOMEPHOCTH TTOBECHUS U MUTPAIINN KIUBOTHBIX 1

71 Co00111eCTBOOPraHU3MOB — OHOIICHO3 1

72 DKOCHCTEMAaKaKOTKPHITAICHCTEMA 1

73 KpyTroBOpOT BEIIECTB ¥ TOTOK DHEPTUHU B YKOCHCTEME 1

74 OCHOBHBIETTOKA3aTEINIKOCHCTEMBI 1

75 OKOJIOTHIECKACTTHPAMHUIBI 1

76 H3MeHeHusIco00IecTB — CYKI[ECCHU 1

77 [IpuponHbie 3K0CHCTEMBI. DKOCHUCTEMBI 03€pP U PEK. 1
DKOCHCTEMBIMOpEH 1 OKEaHOB

78 HpI/ng,Z[HBIe 3KOCUCTEMBL. DKOCUCTEMBI TYHJIP, JIECOB, 1
CTere, MyCThIHb

79 AHTPOIOT €eHHBIEAKOCHCTEMBI 1

80 Ypboskocucremsl. [Ipaktuueckas padora «M3yduenue u 1 05
OIIMCaHKE YPOOIKOCHUCTEMBI»

81 3aKOHOMePHOCTVI/I (hopMHPOBaHHS OCHOBHBIX 1
B3aMMOJICHCTBHI OPTaHU3MOB B 3KOCHCTEMaX
MexaHU3MbI BO3ACHCTBHS 3arps3HEHUH PAa3HBIX THUIIOB HA

82 CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, MOIMYIISIIMOHHOM H 1

9KOCHCTEMHOM YPOBHSIX




83 Buocdepa — obmieruranerapaasiodbomouka3emim 1

84 Yuenue B. . Bepranckoro o ouochepe 1

85 3aKOHOMEPHOCTHCYIIECTBOBAHUIOHOCHEPHI 1

86 KpyroBopoThI BEIIECTB ¥ OMOT€OXUMHUICCKUE [IUKITBI 1

87 3oHansHOCTH Orocdepbl. OcHOBHBIE OMOMBI CYIIN 1

88 Y cToHYHBOCTHOMOCH EPBI 1

89 DKONOrMYEcKHe KPU3HUCHI U MX TIPUIUHBI 1

90 BosneiicTBueuenoBexkanadrochepy 1

91 AHTpOHOFveHHOG BO3JICHCTBHE HA PACTUTENBHBINA U 1
JKMBOTHBIUM MUP

92 OxpaHanpupoisl 1

93 OcHOBHBIE IIPUHIUIIBI YCTOﬁqHBOFO Pa3BUTHA YCIIOBECYCCTBA 1
" IprUpoOabl

94 PanmonaisHOe MPUPOIONONBE30BaHIE U COXPAHEHHE 1
OHMOJIOTHYIECKOTO pa3HOOOpasws 3eMiTH

95 O0606menwe mo TeMe «MUKPOIBOIIONHS U €€ PE3yIbTaThI» 1

96 006o0061IeHMe 110 TeMe «MaKpO3BOIIONKUA U €€ PE3YIbTaThD» 1

97 O606menwne mo Teme «IIporcxokIeHne U pa3BUTHE KU3HU 1
Ha 3emie»

98 O0606menwne mo Teme «IIporcxokaeHne JeoBeka — 1
AHTPOIIOTCHE3)

99 O6o06menwe Mo TeMe «IKOJIOTHsI — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpefia OOUTaHUS 1

101 O6o0061enwe 1Mo TeMe « IKOJOTHSI BHIOB H MO 1

102 O6006menwe mo Teme «bruocdepa — rimodampHas SKOCHCTEMAY 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






