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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yuebHoMy nipenmery "buonorus” (ganee - OMonOryst) Ha YpOBHE CPEAHEro ooLero
oOpa3oBaHus pa3paboraHa Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 ob6pa3oBaHuun
B Poccutickoit ®enepanumn», ®I'OC COO, Konueniuu npernoaapanus yueOHoro npeamera «buonorusy» u
OCHOBHBIX TOJIOKEHUH (efepabHON pabouel MporpaMMbl BOCITUTAHHSI.

VYuebnsiii npenmer «buonorus» yriayonéunoro yposHs usydeHus (10—11 knaccel) aBusieTcst 0THUM
13 KOMIIOHCHTOB HpCI[MeTHOP'I O6J'IaCTI/I <<ECTCCTBCHHO'Hay‘-IHI)IC MpEAMCETEBD). CornacHo IOJOKEHUSIM
OI'OC COO npodunbHbIe yueOHBIE TPEAMETHI, H3y4aeMble Ha YTy OJIIEHHOM YPOBHE, ABIISIOTCS CIOCOOOM
muddepeHaniy 00ydyeHUsT Ha YpPOBHE CpelHero oOImiero oOpa3oBaHMS M TPU3BaHBI O0CCIICUHTH
MPEEMCTBCHHOCTb MEXKX Y OCHOBHBIM O6IHI/IM, Cp€aHuM O6IIII/IM, CpeaHumM HpO(beCCI/IOHaJII)HLIM U BbICHINM
obpazoBaHueM. B To e BpeMsi KaxXIblli U3 3TUX y4EOHBIX MPEIMETOB JIOJKEH OBITH OPHEHTHPOBAH Ha
MIPUOPUTCTHOC PEHICHUC O6paSOBaTe.HBHI>IX, BOCHUTATCIIbHLIX W pa3BUBAIONIUMX 3ajJia4d, CBA3AHHBIX C
npodopreHTanreil o0yJarmmxcsi U CTHMYJIUPOBAHUEM HHTEpeca K KOHKPETHOW O0O0JIACTH HAy4YHOTO
3HAHUS, CBSA3aHHOTO C OMOJIOTHEN, MEAUITNHOM, SKOJIOTUEH, TICHXOJIOTUEH, CITOPTOM MITH BOCHHBIM JIEJIOM.

[Iporpamma 1o yueOHOMY nipeamMety "buonorus” qa€r npeacraBieHUe O eI U 3aJladax H3ydeHUs
yuebHoro npeamera «buosnorus» Ha yriayOnEéHHOM YpPOBHE, onpenenser o0s3aTeabHoe (MHBApUaHTHOE)
MpeAMETHOE COJIepIKaHue, ero CTPYKTYpHUPOBAaHUE TI0 pa3jieliaM U TeMaM, paclpenelieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIEOBATEIbHOCTh M3YUEHHsI Y4eOHOro Mmarepuaja ¢ Y4ETOM MEKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX CBA3EH, JOTHKH Y4eOHOT0 Ipoliecca, BO3PacTHBIX 0coOeHHOCTeH oOydaromuxcs. B
mporpaMMe Mo OMOJOTMH Peaj30BaH MPUHIUI MPEEMCTBEHHOCTH C M3y4eHHeM OWOJIOTMH Ha ypOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl, Oarogaps 4eMy MpOCMaTPHBAETCS HANIPABICHHOCTh Ha MOCIIENYIOIIee
pa3BuTHE OWOJOrMYECKUX 3HAHWH, OPHUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSI, YKOJIOTHYECKOr 0 MBIIIIEHHUS, PEICTaBICHNN O 370pOBOM 00pase )KI3HHU, Ha BOCTIUTaHHE
OEpeKHOTO OTHONICHUSI K OKPYKAIOIICH TIPUPOIHON cpene. B mporpaMme 1mo OMOIOTHN TaKkKe MTOKa3aHbl
BO3MOXKHOCTH yueOHOro npenmeta «bruonorus» B peanusaiuu Tpedopanuit ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METANIPEJMETHBIM U TPEIMETHBIM pe3yJibTaTaM O0O0y4eHHS U B (OPMUPOBAHHU OCHOBHBIX
BHJIOB y4eOHO-TI03HABATEIBHOM JIESITENEHOCTH 00YYAOIIIXCS TI0 OCBOCHUIO COIEPIKAHUS OMOTIOTHY ECKOTO
o0pa3oBaHUS Ha YPOBHE CpeaHEero o0mero oopa3oBanus.

YuebHprit mnpenmer «buonorus» Ha ypoBHE cpemHero oO0Imero o0pa3oBaHWS 3aBEpIIacT
Ounonornyeckoe 00Opa3oOBaHWE B IIKOJIE M OPHWEHTHPOBAH HAa pacCIIpeHHWe W YriyOleHne 3HaHWH
00yJarommuxcsi 0 >KMBOW IMPHPOJE, OCHOBAX MOJIEKYJISIPHOM M KIETOYHOH OWOIIOTHH, SMOPHOJIOTHH M
OHMOIOTHH Pa3BUTHSL, TEHETHKH, CEIEKIINH, OMOTEXHOJIOTHH, SBOOIIMOHHOTO YIEHHUS U IKOJIOTHH.

Wzyuenne ydebHOro mpemmera «buomorns» Ha yriuyOJIeHHOM YypOBHE OPHEHTHPOBAHO Ha
MTOITOTOBKY OOYYAIOMIMXCS K TOCIEAYIONMEMY TOTYYeHHIO0 OHMOIOTMYECKOro oOpa3oBaHUS B BY3ax W
OpTaHM3alUAX CpeaHero MpodecCHOHANBHOTO o0pa3zoBaHus. OCHOBY €ro COAEp)KaHHS COCTAaBIISIET
cucreMa OHMOJOTMYECKHUX 3HAHWM, IMONYyYEHHBIX IPH HW3YYCHHUH OOYYAIOIIUMHUCS COOTBETCTBYIOIIHMX
CHCTEMaTHYeCKUX pa3/elioB OMOIIOTHN Ha YPOBHE OCHOBHOTO 0o0I1iero oopaszoBanus, B 10—11 kmaccax atu
3HAaHWA TONYYaroT pa3BUTHE. Tak, pacIIMpeHbl W YIIyOIeHbl OWMOJMOTHYeCKHe 3HAHHUA O PACTCHUSX,
KUBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me YeIoBeKa, OOIIIX 3aKOHOMEPHOCTSIX JKU3HH, JOIOTHUTETHHO
BKJIFOUEHBI OWOJIOTHYECKHE CBEACHUS TMPHUKIATHOIO M TOWCKOBOTO XapaKTepa, KOTOpble MOXKHO
WCIIONB30BaTh KaK OPUEHTHPHI JJIs MOCIEMyIOIero Beioopa npodeccuu. Bo3sMoxHa Takke HHTErparlus
OHMOJIOTMYECKNX 3HAHWUH C COOTBETCTBYIOUIMMHY 3HAHHUSIMU, TIOTYYEHHBIMHA OO YYaIOIMMUCS IIPU H3YISHUH
(hM3HKY, XUMHH, Teorpadun 1 MaTEMaTHKH.

Crpykrypa nporpamMmsl o yuyeOHoMy npenmery "buonorus” orpakaer cuCTEMHO-YPOBHEBBIH U
ABOIIOLIMOHHBIN MTOIXO/IBI K N3y4eHnto Oronorun. CoriacHO UM, U3Y4ar0TCsI CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIE Ul JKUBBIX CHUCTEM Pa3HOTO YPOBHSI OpTraHU3aIlUH, HBOJIOIUH OPTaHUUYECKOr0 MHpa Ha
3emMie, coxpaHeHHUs OMOJOrMYEcCKOro pasHooOpasus raHeTsl. Tak, B 10 kiacce M3y4arOTCS OCHOBBI
MOJIEKYJIIPHOM M KJIETOYHOW OMONOruM, 3MOPHOIOTMU M OHOJIOTHH Pa3BUTHS, TEHETHKH M CENEKIHH,
OMOTEXHOJIOTMHM W CHHTETHYECKOH OMOJIOTHH, aKTyaJM3UPYIOTCS 3HaHUS OO0y4aromMxcsl Mo OOTaHUKe,



300JI0TMH, aHATOMHH, (PU3UOIOTHH YenoBeka. B 11 kmacce M3ydaroTcst SBOMIONMOHHOE YUEHHE, OCHOBBI
9KOJIOTUU U YYeHUE 0 Ouocdepe.

VYueOusiii npenmer «buonorus» npu3BaH 00eceUnTh OCBOCHHE 00YUYaIOIUMUICI OHOIOTMYECKUX
TEOpHUl U 3aKOHOB, WJEH, MPUHIUIIOB U TPAaBHJI, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYUHON
KapTHHBI MUpa, 3HAHUH O CTPOEHHH, MHOTOOOpa3uu M OCOOCHHOCTSIX KIIETKH, OpraHW3Ma, MOy,
6I/IOHCHO33, 9KOCUCTEMBbI, O BBIJAIOMIMXCA HAYUYHBIX JOCTUIKCHUAX, COBPEMCHHBLIX MCCIICJOBAHUAX B
OMOJIOTMH, TPUKJIATHBIX ACHEKTax OMONOrMYecKMX 3HaHWd. s pa3BUTHS W MOIICP)KAHHMS HHTEpeca
oOyvarommxcst K OHOJOrMM Hapsily CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOrO0 MaTephaia B
COJIepKaHUM TIPOTPaMMBbI 110 OMOJIOTMH TPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS U PAa3BUTHUS
TOW WIM MHOW OOJIACTH OWOJIOTMH, BKJIAJOM OTEUCCTBEHHBIX M 3apyOEXKHBIX YYEHBIX B pEIICHUE
BaXHEHIINX OMOIOTMYECKUX M SKOJIOTMYECKUX MTPOOIEeM.

Hens wu3ydenus: yueOHOro mnpenmera «buonorms» Ha yriuyOnEHHOM YpOBHE — OBIIAJEHHE
00yYaroIIMMUCS 3HAHUSAMH O CTPYKTYPHO-(PYHKIIMOHATLHON OpraHu3alliy >KUBBIX CUCTEM Pa3HOrO paHra
W IpHOOpeTeHrne YMEHUH HCIIONB30BaTh 3TH 3HaHUS B (POPMUPOBAHHUH HHTEpPECa K ONpeeIEHHOMN o0nacTu
MpodecCHOHANBHON JIESITENbHOCTH, CBS3aHHON ¢ OWOJIOTHEH, WM K BBIOOPY Y4eOHOro 3aBeieHUs JUIs
MPOJIOJDKEHHS OHOJIOTUIECKOr0 00pa30BaHusI.

Hoctmwkenue uenu wusydeHuss ydeOHoro mpenmera «buornorus» Ha yriayOnEHHOM YpOBHE
o0ecrieynBaeTcs peneHneM CIeIyomnX 3a1aq:

OCBOCHHE OOYYAIONIMMUCS CHUCTEMBbI OHOJIOTMYECKUX 3HAHHH: 00 OCHOBHBIX OHOJOrMYECKUX
TEOPHSX, KOHIEMIINX, THITOTe3aX, 3aKOHAX, 3AaKOHOMEPHOCTSIX U IIPaBHJIaX, COCTABJISIONINX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH, MHOI000pa3vH W OCOOCHHOCTSIX OMOJIOTHYECKHX
cucreM (KIIeTKa, OpraHu3M, MOMYJISIUs, BUI, OuoreomneHo3, ouocdepa); 0 BBIAAOMMXCS OTKPBITHIX U
COBPEMECHHBIX UCCIICIOBAHUAX B 6I/IOJ'IOFI/H/I;

O3HAaKOMJICHHE OOYYaroLIUXCsl C METOJAMU IIO3HAHUS >KUBOW IPUPOABL: HCCIIENO0BATENbCKUMU
METOJaMi OMOJOTHYECKUX HayK (MOJEKYJISIPHON M KJIETOYHOW OMOJIOTMH, SMOPHONOrHMHM W OWOIOrHH
pa3BUTHSA, TE€HETUKU M CeNEKIUM, OMOTEXHOJOIMM M CHHTETHYECKOW OMOJIOTMH, IaJECOHTOJIOTHUH,
9KOJIOTHH); METOJIAMH CAMOCTOSTEIBHOTO IIPOBEICHNS OHOIOrMYECKUX HCCIIEIOBAHHUHN B TaOOpaTOpHH U B
npupoe (HabJItoIeHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOACIHPOBaHHE);

OBJaJicHHE OOYYAlOIIMMHUCS yMEHHSAMH: CAMOCTOSITEIFHO HAXOAWTh, AHAIN3HPOBATH |
UCIOJIB30BaTh OMOJIOTMYECKYI0 HMH(OpMALMIO; IONb30BaThbCd OHOJIOTMYECKOM TEPMHUHOIOTHEH U
CHMBOJIUKOH; yCTaHAaBJIMBATh CBA3b MEXKIY pa3BUTHEM OHOJIOIMU U COLHUAIBHO-D)KOHOMHUYECKUMH H
9KOJIOTMYECKHMHU Hpo0JieMaMy YelIOBEYECTBA; OLIEHUBATH IIOCIEACTBUSL CBOCH JIEATENBHOCTH 11O
OTHOUICHUIO K OKpY’KaloIlell NMPUPOJHON cpene, COOCTBEHHOMY 3[0POBBIO U 3A0POBBIO OKPYKAIOIIUX
moniel; 00OCHOBBIBATh W COOJIIONATH MEpHl MPOPHIAKTHKN WHOEKIHMOHHBIX 3a00JIEBaHMM, IpaBHIIa
MIOBEJICHUS B IPUPOAE U oOecrieueH s 0€30M1aCHOCTH COOCTBEHHON KU3HEACATEILHOCTH B UPE3BbIYaHBIX
CUTYyaLUsX IPUPOAHOIO U TEXHOICHHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIC HAYUHbIE OTKPBITHS
B 00J1aCTH OHMOJIOTHH;

pa3BuTHEe y OOYYArOIIMXCSl WHTEVICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPHITUSMH U COBPEMEHHBIMU HCCIEAOBAaHUSIMU B OHOJIOTHH, PEIIAEMBIMU
el MpobieMaMH, METOHOJOrHel OHOIOTHYECKOro HCCIEAOBAaHMS, IPOBEACHHUS SKCIEPUMEHTAIBHBIX
HCCIIeI0BAaHNH, pellIeHHs] OMOIOrMYEeCKUX 3a1a4, MOACTHUPOBAHUS OMOIOTMYECKUX 00BEKTOB U IIPOLIECCOB;

BOCITUTaHUE Y 00y4aroImuXcsl IEHHOCTHOTO OTHOLIEHUS K KUBOM NIPUPOJE B LIEIOM U K OTJEIbHBIM
e€ o0beKTaM U SBJICHUSIM; GOPMUPOBAHHUE SKOJIOTHYECKOM, TeHETHIECKON IPaMOTHOCTH, O0IIEH KyJIbTYpbl
MOBEICHUS B IPUPO/JIC; HHTErPALlMU €CTECTBEHHO-HAYUHBIX 3HAHUI;

npuoOpereHne O0Oy4yarOIMMHUCA KOMIETEHTHOCTM B PAaLMOHAIBHOM IPUPOAOINOJIB30BaHUN
(coOmronenne mpaBuil MOBEACHHS B NPHPOAE, OXPaHbl BHIOB, HKOCHCTEM, OMoOChephl), COXpaHEHUH
COOCTBEHHOTO 3JIOPOBBSI M 3[0POBbSl OKpYXaloIUX Jofed (coOmofeHust Mep HpoQuIaKTUKU
3a0oneBaHuil, obecreyeHrne 0e30MaCHOCTH KU3HEASITEIbHOCTH B UYPE3BBIYaHBIX CUTYaLUSX IPUPOAHOTO
W TEXHOTEHHOTO0 XapakTepa) Ha OCHOBE MWCIONB30BAHUS OHOJNIOTMYECKMX 3HAHUH M YMEHUH B
MOBCE/IHEBHOM JKH3HHU;



CO3/1aHUE YCIIOBUII U1l OCO3HAHHOT'O BHIOOpA 00YYarOIMMHUCS WHIMBHYaJIbHONH 00pa30BaTebHOM
TPaeKTOPHH, CIIOCOOCTBYIOIICH  IOCIEAYIOMEMY  MPO(PECCHOHAILHOMY  CaMOOIPEACICHHIO, B
COOTBETCTBUH C MHMBUIyaTbHBIMU HHTEPECAMH U MOTPEOHOCTSMH PETHOHA.

OO1ee 4KCIIO YacoB, OTBEICHHBIX HAa M3y4CHHE OHMOJIOTMM Ha YIIyOJICHHOM YPOBHE CPEIHEro
ob1ero odpazoBanusi, coctanisieT 204 yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102
yaca (3 yaca B HEJIeIO).

Ot0Oop OpraHM3alMOHHBIX (OPM, METOAOB U CPEACTB OOYYCHHS OHOJOTMU OCYIIECTBIIACTCS C
y4€ToM crienu(UKH ero CoiepKaHus U HAPaBJICHHOCTH HA MPOJIOIKEHUE OMOIOTHYECKOro 00pa3oBaHHs
B OpraHU3alUAX CPEAHEro MPOo(ecCHOHATBHOTO U BBICIIET0 00pa30BaHusI.

O06s13aTenbHBIM YCIOBUEM MPH 00YUEHUH OUOJIOTHHU Ha YIITyOIEHHOM YPOBHE SIBIISIETCS POBEACHUE
1ab0paTOpHBIX M TpaKTH4ecKux pabor. Taroke ydacTue OOy4aroOlIMXCS B BBIIIOJIHCHUH MPOCKTHBIX U
y4e0HO-UCCIIEI0BATEILCKUX PabOT, TEMATHKA KOTOPBIX OMPEACNIACTCS YIUTENeM Ha OCHOBE HMEIOIIMXCS
MaTepUalbHO-TEXHUUECKUX PECYPCOB U MECTHBIX NIPUPOJHBIX YCIOBHIA.



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

ConepxaHue MpOrpaMMBl, BBIJETIEHHOE KYpCu80oM, HE BXOAUT B IPOBEPKY TOCYIapCTBEHHOU
uroroBoit arrectauuu (['A).

Tema 1. buoJsiorus Kak Hayka

CoBpemenHast OuoJorus — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHS OHOJIOTHH.
Buonoruueckne Hayku W u3ydaemble UMU TpoOiieMbl. DyHIaMeHTaNbHbIE, PUKIAAHBIE U TTOUCKOBBIC
Hay4yHbI€ UCCIIEIOBAHNUS B OMOIOTHH.

3HayeHue OHOIOTMU B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa.
[Ipodeccun, cBsizaHHBIE ¢ OHONOTHel. 3HaUeHHEe OWOJIOTHH B MPAKTHYECKOH JIEITENIbHOCTH YelOBeKa!
MEAMIIMHE, CEJTLCKOM X034HCTBE, MPOMBIIIJIEHHOCTH, OXpaHe MPUPOIBL.

JdemMoHcTpanun

[optpersi: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. apseii, I. Menpens,
B. U. Bepuanckuii, U. I1. Ilasnos, . . Meunukos, H. . Basuios, H. B. Tumodees-PecoBckuii, [x.
Yotcon, ®. Kpuxk, /1. K. benses.

Tabmure! 1 cxembl: «CBS3b OHOJIOTUH ¢ APYTHMHU HayKaMmmy, «CHcTeMa OMOJIOrHIeCKUX HAYK».

Tema 2. )KuBble cucTeMbl H HX H3yYeHHE

’KuBble cucrembpl Kak mpenMmer u3ydeHusi Owomormu. CBOWCTBA JKHUBBIX CHCTEM: E€IWHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh M IEIOCTHOCTH, CIOKHOCTh M YHOPSIOYEHHOCTH CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPTaHU3AIUs, CAMOBOCIPOU3BENEHUE, PA3IPaKUMOCTh, W3MEHYHUBOCTh, POCT H
pasBHTHE.

YPpOBHM OpraHu3aIiu >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIE€TOUHBIA, TKAHEBBIM, OpPraHU3MEHHBIH,
TIOMYJISAIINOHHO-BUIOBOM,  DKOCHUCTEMHBIM  (OmoreomeHoTwdeckuit),  Omocdepunrii.  IIpormecchr,
MPOUCXOMAIINE B KUBBIX cucTeMax. OCHOBHBIC TPU3HAKH XKUBOro. JKH3HB Kak (opma CylecTBOBaAHHS
Matepuu. Hayku, u3ydaromiye >KMBbIe CHCTEMBI Ha Pa3HBIX YPOBHSAX OpTaHU3AIUH.

Wzydenne KUBBIX cHCTeM. Meroasl Ouojorudyeckoli Hayku. HaOmromeHuwe, wu3MepeHue,
SKCIEPUMEHT, CHUCTeMaTu3alusd, MeTaaHanu3. IIoHsATHE O 3aBUCMMOM U HE3aBHCUMOM IEepeMEHHOM.
[InanupoBanme sxcnepumenTa. [locranoBka u mposepka runore3. Hymnesas rumoresa. [loHsTHE BRIOOPKH
n e€ mocroBepHOCTh. Pa3zdpoc B Owmonormueckux maHHBIX. OIEHKa JTOCTOBEPHOCTH TOJTYYEHHBIX
pe3ynbTaToB. [IpHunHBI HCKaXKEHUsT Pe3yIbTaTOB dKCIepruMeHTa. [[oHsITHE CTaTHCTHIECKOTO TECTa.

JdemoHcTpanuu

Tabmutp! n cxembl: «OCHOBHBIE TPU3HAKH KU3HI», «bromornyeckue cucreMbn», « CBOWCTBA KUBOU
MaTtepun», «YPOBHH OpraHWU3aMH JKUBOH TpHponmbl», «CTpoeHWe >>KWBOTHOW KIETKH», «TkaHU
KUBOTHBIX», «CHCTEMBI OpPTraHOB YEIIOBEYECKOr0 Oopranm3May, «buoreonenos», «buochepa», «MeToast
W3YYEHUS KUBOU TIPUPOIBD).

O6opynoBanue: mabopatopHOe OOOpYHOBaHWE ISl TPOBEASHHS HAOIIONEHUH, W3MEpeHHi,
JKCIIEPUMEHTOB.

IpakTuyeckas padora «Vcronp30BaHre pa3TUIHBIX METOIOB TIPHU N3YUEHHUH JKUBBIX CHCTEM).

Tema 3. BuoJsiorusi KjieTku

Kirerka — cTpykrypHO-(hyHKIIMOHATBHAS €UHUIIA )KUBOTO. VIcTOpHst OTKPBITHS KIeTKU. PaboTs! P.
I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. IlIneiinen, P. Bupxos). OcHOBHBIE MONOXEHUS
COBPEMEHHOI KJIETOYHOU TEOPUH.

Meroapl MONEKYISPHON M KIETOYHOW OMOJIOTHH: MHKPOCKOMUS, XpoMmaTorpadus, anekrpodopes,
METOJT MEYEHBIX aTOMOB, au(depeHnnanbaoe neHTpuyrupoBanre, KyJIbTHBHPOBAHUE KIIETOK. M3yuenue
Quxcuposannvix Kiemox. DJEKTpOHHAs MUKpockonusa. Kougoxanvnas muxpockonus. Bumanvnoe
(npudicusHeHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneiinen, P. Bupxos, K. M. bap.



Tabmuupt n cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIA MHUKpPOCKOm», «cropus pa3Butus
METOJI0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHKpPONpENapaThl pPACTUTENBHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KIIETOK.

[pakTuyeckasn padora «l3yueHne MeTOAOB KIETOYHOH Ouonormu (xpomartorpadus,
anekrpodopes, muddepeniuanbaoe eHTpudyruporanue, [1LP)».

Tema 4. Xumnyeckasi Opranu3anms KJIeTKN

XUMHUYECKAN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMUKpPO3JIEMEHTH. Boga n e€ ponb Kak
pacTBOpHTENs, peareHTa, y4yacTHe€ B CTPYKTYPUPOBAHMM KJIETKH, TEIJIOPEryIsauuu. MuHepaabHbIe
BEIIIECTBA KIIETKU, MX OMoornieckast poib. Poilb KaTHOHOB M aHMOHOB B KIIETKE.

Oprannueckue BeliecTBa KIETKU. buomornyeckue monmumepsl. benku. AMHUHOKHUCIOTHBIN COCTaB
0enkoB. CTpyKTyphl OenkoBoi Monekyinsl. [lepBuiHas cTpykTypa Oenka, menTuaHas cBs3b. BropudHas,
TpeTHYHasi, YeTBepTHUYHast CTPYKTyphl. JleHaTyparus. CpolictBa OenkoB. Kiaccugukarus OelnkoB.
Buonoruueckue ¢pynkiuu 6enkoB. [Ipuonsi.

VYrieoael. MoHOcaxapubl, JUcaxapujibl, OJUrOcaxapujibl W mojucaxapuipl. OOIMH IUaH
CTpOeHHS U (PU3NKO-XUMHUECKHE CBOHCTBA YIiIeBO10B. bruosiornueckne QpyHKIMH yrIIEBOJIOB.

Jlunuael. TuapodunbHO-ruApodoOHbIe cBokicTBa. Kitaccubukaius nunuioB. Tpuriuiepuibl,
dhocdomumumbl, BOCKH, cTepouibl. buomornueckne Gpyuakmum mumuaoB. OOmHe CBOMCTBA OMOIOTHIECKIX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, TIOTYITPOHUIIAEMOCTb.

Hyxnennossie xkucnotsl. JJHK n PHK. Ctpoenne HykinenHoBeIX kKucnoT. Hykneornast. [lpuaimn
komiuieMeHTapHocty. [Ipasuio Yapradda. Crpykrypa JJTHK — nBoiiHas crupaib. MecTOHaX0XKACHUE U
ouonornueckue pynkinuu JJHK. Bugst PHK. @ynkiun PHK B kirerke.

Ctpoenue mosiekysbl AT®. Makposprudeckue csa3u B Mojiekysie AT®. buosnornueckue QyHkinu
AT®. BoccraHoBieHHBIE IEPEHOCUYHUKH, X OYHKITUH B KIETKE. /[pyeue nykreosuompugochamol (HTD).
Cexsennposanue JIHK. Memoowl cenomuru, mpanckpunmomuru, npomeomuxi.

CtpykrypHass OHOJOrHs: OHOXMMHYECKHME M OuHOH3MYECKHE MCCIACIOBAaHUSA COCTaBa M
MPOCTPAHCTBEHHOU CTPYKTYPBI OMOMONeKyin. Moodenuposanue cmpykmypul u yHKyull OUOMOREKYT U UX
Komnaekcos. KomnviomepHulil OU3QUH U OP2AHUYECKUL CUHME3 OUOMONEKYL U UX HENPUPOOHBIX AHALO208.

JdemoHcTpanuu

IMoptpersr: JI. Ilommar, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxmma, ®. Coanarep, C.
[Ipy3unep.

Huarpammbl: «Pacnpesenenne XMMUYECKUX 3JIEMEHTOB B HEXHWBOM mpupone», «Pacnpenenenue
XUMHYECKUX JJIEMEHTOB B KUBOU MIPUPOIEN.

Tabmumpr u cxemsl: «lleprognueckas TabIUIa XUMUYECKUX AIIEMEHTOBY», «CTpOEHHE MOIEKYIbI
Bozbl», «BemectBa B cocraBe opraHuzMoB», «CTpoeHme MONEKynsl Oenmka», «CTpyKTypsl OemKkoBoin
MOJIEKyNbl», «CTpoeHHE MONeKyn yriaeBomoBy, «CTpoeHrWe MoieKyna IunuaoB», «HykienHoBBIE
KHCTOTBD», «CTpoeHue Monekyinbl ATDy.

O6opynoBaHue: XUMUYECKas MOCyia U 000pyI0BaHHE.

JlaGopaTopHas pa6ora «O6HapyxeHre OETKOB C IIOMOIIBIO KAYECTBEHHBIX PEaKITUi.

JlabopatopHas pabora «lccienqoBaHue HYKIEMHOBBIX KHUCIOT, BBIACJIEHHBIX U3 KIETOK
Pa3TUYHBIX OPTAaHU3MOBY.

Tema S. Ctpoenue u QyHKIHMH KICTKH

Tunel  KIETOK: dykapuoTWdeckas U mpokapuormueckas. CTpyKTYypHO-(QDYHKIIMOHATHHBIE
00pa3oBaHUs KIIETKH.

Crpoenune mnpokapuotnueckod kierku. Kierounast creHka Oakrepuii m apxeid. OcoOeHHOCTH
CTPOCHUSI TEeTEePOTPOPHON U aBTOTPO(PHOH MPOKAPUOTHYECKHX KIETOK. MEcTo W PONlb MPOKAPHOT B
OHOIIEHO3aX.

Crpoenne # (QYHKIMOHMPOBAHME OJYKApUOTHUECKOW kieTkd. Ilmasmatuueckas memOpaHa
(mnazmanemma). CTpykTypa IuiazMaTH4ecKod MemOpaHbl. TpaHCIOPT BeLIECTB yepe3 IIa3MaTHUECKYIO
MeMOpaHny: maccuBHbI (auddy3us, obneruéHuas auddys3us), aKTUBHBINA (IEPBUYHBIH M BTOPHYHBIHI



aKTUBHBIHN TpaHCcopT). [lomynponuniaemocts MeMOpaHbl. PaboTa HaTpHii-KaareBoro Hacoca. JHAOLUTO3:
NUHOIUTO3, (harommro3. Dk3omuto3. Kierounas crenka. CTpykTypa ¥ (QYHKIHM KJIETOYHOW CTEHKH
pactenwuii, TpuOOB.

Huromnazma. Ilutozome. ILluTockener. [IBuxkeHune 1uTomiasmel. OpraHouasl — KIETKH.
OnnomemOpaHHBIe OpraHOHU bl KIETKH: SHAomIazMarnaeckas cerb (JI1C), anmapat ['onbmpku, TH30COMBI,
WX CTpoeHue U QyHKIUH. B3anMocBs3b 0JHOMEMOpaHHBIX OPraHOUIOB KieTKH. CTpoeHrEe TPaHy I pHOTO
perukynyma. Mexanusm nanpasnenus deaxos 6 IIIC. CuHTe3 pacTBOPUMBIX 0enkoB. CHHTE3 KIIETOUHBIX
MeMOpaH. ['maakwuii (arpaHyISpHBII) SHIOIIIa3MaTHYECKUH peTuKyIyM. CekpeTopHas (QyHKLUS armnapaTa
Tonbxu. Moouguxayus 6enxos ¢ annapame I onvoocu. Copmuposka benxos ¢ annapame I onvoxicu.
TpancnopT BemecTB B KieTKe. Bakyonu pacturensHbix kieTok. Knerounstit cok. Typrop.

[onyaBTOHOMHBIE OpPTraHOMIBI KJIETKA: MUTOXOHPUH, IIACTUABL [Ipoucxocoenie MumoxoHopuil
u naacmud. Cumobuoecenes (K.C. Mepeockoscruil, JI. Mapeynuc). CTpoeHrue U PyHKIIMH MUTOXOHIPUN U
rtactu. [lepBudHbIe, BTOPHYHBIC U CJIOXKHBIE IIACTHIBI (POTOCHHTE3UPYIOIINX 3YKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranonisl kietkn CtpoeHre U QyHKIIUH HEMEMOpaHHBIX OPTaHOUJOB KIIETKH.
PubGocombl.  [Ipomesicymounvie puramenmol. MuxkpodunaMeHTbl. AKMuHo8ble MUKDODUIAMEHMBL.
MBpllIeuHbIe KIIETKH. AKMUHOBble KOMNOHEHMbl HeMbluleunblx Kiemok. Mukporpyoouku. KierouHbrit
ueHTp. CTpoeHne 1 IBUKEHHE KTYTUKOB U pecHUYEK. MUKpOTpyOouky 1uToriasmel. Llentpuons. beaku,
accoyuuposanmvie ¢ MUKpoguiamenmamu u Mukpompyoouxamu. Momopusvie 6enxu.

SAnpo. Obomnouka siapa, XpOMaTHH, KapHoIIa3Ma, SIPBIIKA, UX CTpoeHHne W (pyHKIuu. SnepHbrit
OenKoBBIi MaTpUKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEP(A3ZHOM sIIipe. DyxpomamuH u
eemepoxpomamun. benku XpomMaThHa — TUCTOHBI. Jlunamuxa sdepnotl 0bonouku 6 mumose. fAoepmviil
MpaHcnopm.

Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK AYKAapHOT (PacTUTEIbHOM,
YKUBOTHOM, TPHOHOI).

JdemoHcTpanuu

IToptpersr: K.C. MepexkoBckuii, JI. Mapryimmuc.

Tabmumbl 1 cxeMbl: «CTpoeHHE DYKAPUOTHICCKOW KIETKN», «CTpPOeHWE >KMBOTHOH KIIETKHY,
«CTpoeHre pacTUTENbHOM KIETKU», «CTpOeHHEe MUTOXOHAPUMWY, «S1po», « CTpoeHne IpOKapuOTHYECKOM
KIIETKID.

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, MHUKpOIpPENapaTbl PAaCTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOIpenapaTbl 0aKTepUanbHbIX KIETOK.

JlaGopaTopHasi padoTa «/3y4ueHue cTpoeHus KIETOK Pa3IUdHbIX OPTaHHU3MOBY.

IIpakTuuyeckas padora «lI3ydeHne CBOICTB KIIETOYHONH MEeMOpaHBD».

JlaGopaTopHasi padora «/ccinenoBanue mia3Monu3a U AEIUIa3MOoJIi3a B PACTUTENbHBIX KIETKaxX».

IIpakTuyeckas padora «l3yueHne ABUKCHUS LUTOIUIA3Mbl B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NpeBpallleHle JHEPrUU B KJIeTKe

AccuMuIALMSA W OUCCUMMWILIIMA — [JIB€ CTOPOHbI Merabonusma. Tumbl oOMeHa BeIIecTB:
aBTOTPO(HBIA U TeTepOTPOdHBIA. YyacThe KHCIOpoAa B OOMEHHBIX Ipoleccax. DHEepreTHIecKoe
obecrieueHne KieTku: npespamenne AT® B oOMeHHBIX niporieccax. GepMeHTaTUBHBIN XapaKTep peaKIuii
KJIETOYHOro MerabonmusMa. DepMeHThI, WX CTPOSHHE, CBOWCTBa M MexaHU3M jaeicTBus. KodepMmeHTHI.
Otnnunst GepMEHTOB OT HEOPraHWYECKUX KaTalu3aToOpoB. benku-akTHBATOpBl M OEIKU-WUHTMOUTOPHI.
3aBHCUMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEAKLUH OT Pa3IUUHBIX (PAaKTOPOB.

[lepBuYHBIM CUHTE3 OpraHUYECKUX BEIIECTB B KileTke. DOTOCUHTE3. AHOKCULEHHDIN U OKCULEHHDIL
gdomocunmes y 6axmepuii. Ceemocobuparoujue nueMeHmsl U nueMeHmsvl peakyuoHHo2o yewmpa. Pomnb
XJIOPOIUIAcTOB B mpouecce porocunresa. CBeroBast v TeMHOBas ¢asbl. Pomoovixanue, Cs., Cs. u CAM-
munsl gomocunmesa. llpogykTuBHOCTH (GoTOCMHTE3a. BiusiHue pa3nuyHbIX (aKTOpPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HHUTpH(ULHMpyomMe OakTepuu,
xKeJe300aKTepun, cepobaKkTepuu, BOIOPOAHbIE OaKTepun. 3HaUCHNE XeMOCHHTE3A.



AmnaspobHbie opranu3Mel. Buabl 6poskenus. [IpogyKTel OpokeHus U UX UCTIOJIb30BAHHUE YEITOBEKOM.
AHa3poOHbIe MEKPOOPTaHU3MBI KaK 00bEKTEl OMOTEXHOIOTHH U BO30OYAUTENN OONIE3HEH.

AnpoOHBIE OpraHnu3MBbL. DTarbl SHeprerudeckoro oomena. [logroroBurensHblil 3Tan. I'ukonus —
OECKUCITOPOHOE PACUICTIIICHUE TITIOKO3BI.

buonornueckoe okucieHHE, WIM KIETOYHOE JpIxaHue. Pomp MuTOXOHApPWH B mpoleccax
Oouonoruueckoro okucieHus. Lluknndeckue peakumu. OxuciaurensHoe QocdopunrpoBanue. OHepeus:
Membpannozo epaduenma npomoros. Cunmes AT®@: paboma npomonnoti AT®-cunmasvl. [IpeumyiecTpa
a’poOHOTro MyTH OOMEHA BEIIECTB Mepel aHa3POOHBIM. DP(HEKTUBHOCTh SJHEPTeTUUESCKOr0 OOMEHA.

JdemMoHcTpanun

Hoptperst: [x. Ilpuctan, K. A. Tumupsszes, C. H. Bunorpanckuit, B. A. Duremsrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabnuipl U cxembl: «DotocunTe3», «DHEpreTruueckuii oOMen», «bruocunTes Oenka», «CTpoeHue
(dhepMenTay, «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHHWE Ui MPUTOTOBIICHHSI TOCTOSHHBIX U
BpPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHuasi padora «/3ydeHue KaTaTUTHYECKOM AaKTHBHOCTH (EPMEHTOB (Ha NpUMepe
aMUIIa3bl WK KaTaasbl)y.

JlabopaTtopHas padora «/3ydenue (epMEHTATHBHOTO PACIICIUICHHS IIEPOKCHIA BOIOPOIA B
PaACTUTENBHBIX M JKUBOTHBIX KJIETKAX).

JlaGopaTopuasi pa6oTa «CpaBHEHHE IPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTtopHas padoTa «CpaBHEHHUE TIPOIIECCOB OPOXKEHUS U JBIXAHUSD).

Tema 7. HacaencrBennasi nHgopManus u peajn3anus e B KIeTKe

Peakunu matpuanoro cuHTe3a. [IpUHIMIT KOMIJIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO CHHTE3A.
Peanmuzamms HacimenacTBeHHOW wWHGOpMAIMU. [ €HETHYECKUH KOJ, €ro cBoicTBa. TpaHCKpUIITUS —
matpuuHbld cuHTe3 PHK. IIpuHUMNBI TpaHCKpUMNIMU: KOMIUIEMEHTApHOCTh, AHTUNAPAIIIEIbHOCTD,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoti knemxe. Hexooupyowue PHK.

Tpancsamus u e atansl. Ydactue TpancnopTHeIx PHK B 6nocuaTese 6enka. Y ciaoBus 6mocuHTE3a
oenmka. KomnpoBanme aMmuHOKHCTOT. Poith prubocoM B OmocHHTE3e Oenka.

Cogpemennvie npeocmasienus o cmpoeHuu 2enos. OpraHn3anys TeHOMa y MPOKapUOT U DYKapPHOT.
Perymsimus akTUBHOCTH T€HOB y mpokapuoT. ['unoresa omepona (P. XKakob, XK. Mano). Moaekyiapusie
MexXaHuzMbvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perymsmms
00MEHHBIX MPOIIECCOB B KieTke. KiteTouHbrit ToMeocTas.

Bupycer — Heknerounbie (OpMBbI JKU3HA U 00IHTaTHBIE Tapa3uThl. CTPOEHNE MPOCTHIX M CIOKHBIX
BHPYCOB, PpETpOBUpPYcOB, OaxrtepuodaroB. JKusuennviti yuxn JHK-cooepowcawux eupycos, PHK-
cooepacawyux supycos, bakmepuogazos. Obpamuas mpaHcKpunyus, peeepmasa, uHmezpasd.

BupycHsie 3aboneBaHus 4elnoBeKa, >KUBOTHBIX, pacteHuit. CIIMJ], COVID-19, commansHble U
MEIUIIMHCKHIE TIPOOIEMEI.

Buoungopmamuka: unmeepayus u ananuz 6Oonvwux maccueos («bigdatay) cmpyxkmypuwix
ouonozuyeckux oanuvix. Hanomexnonoauu 6 6uonozuu u meouyure. Ilpoepammupyemvie pyHkyuu 6exos.
Cnocobbl 0ocmagku 1eKxapcms.

JdemoHcTpanun

Ioptpersi: H. K. Konsuos, . Y. IBaHOBCKU.

Tabmuip! u cxembl: «brocuHTe3 Oenmkay, «I eHernueckuit kKomy, «Bupychiy, «bakrepuodaruy.

IIpakTnyeckas padora «Co3naHue MOJETN BUPYCa».

Tema 8. JKusHeHHBbIH HUKJ KJIETKH

Kiterounsrit ik, ero mepuonsl u peryismnus. MaTepdaza m muto3. OcoOEHHOCTH IMPOIECCOB,
npoTekaronmx B uHTepdase. [logroroska kierku x aenenuto. [Ipecuarernueckuii (IOCTMUTOTHYECKUT),
CHUHTETUYECKUH 1 MOCTCUHTETHYECKUH (IPEMUTOTUYECKUI) Tepruobl HHTEp(a3bl.

Matpuunsiii cunre3 JJHK — permmkanus. [punnuner permmukanun JJHK: xommiemeHTapHOCTS,
MOJIYyKOHCEPBATUBHBIN CHUHTE3, aHTUNapaienbHocTh. Mexanusm pemnukauuu JIHK. Xpomocomsl.



Ctpoenue xpomocoM. TenoMepsl U TeoMepasa. XpOMOCOMHBIH HA0OP KICTKH — KapUOTHI. [IUIion iHbIH
U TAIUIOUIHBIA HAOOpBI XpoMocoM. ['oMonoruyabie XpoMocoMBbl. [1010BBIE XPOMOCOMBI.

Henenne xinerkn — muro3. CTaauu MUTO3a W MPOUCXOIAIIME B HUX IpoLEecchl. THUIBI MHUTO3a.
Kapuokunes n nutoknnes. buonorndeckoe 3HaueHNE MUTO3a.

Perynsus MuUTOTHYECKOTO IMKIA KIeTKU. [IporpamMmmupyemas kieroynas ruOeb — aronTos.

Krnerounoe sapo, XpomocoMbl, (GYHKIMOHANBHAs TEeHOMHUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposxu, cmaperus u eubenu kiemox. «L{ugposas xiemkay — buoungpopmamuueckue mooenu
DYHKYUOHUPOBAHUS KTIEMKU.

JdemMoHcTpanun

Tabnuip! v cxeMbl: «KH3HEHHBIH UK KIETKNY, «MuT03», «CTpOoeHUE XpOMOCOMY, «Perkanms
JIHK».

O6opynoBaHue: CBETOBONH MUKPOCKOIT, MUKpOTpenapartsl: «MHUTO3 B KIIETKaX KOpelIKa JIyKa.

JlabopaTtopHas padota «/3ydeHrne XpoMOCOM Ha TOTOBBIX MHUKpOIIpEnapaTaxy.

JlaGopaTopHas padora «HabmogeHne MuTo3a B KiIeTKax KOHYHMKA KOpeENIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenapaTax).

Tema 9. CTpoenue u GyHKIMHU OPraHU3MOB

Buonoruueckoe pasnooOpasue opraHuzMoB. OJHOKIETOYHBIC, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbBIE
OpPTaHHU3MBI.

OCoOeHHOCTH CTPOEHHSA U KU3HENEATENIbHOCTH OJHOKIETOYHBIX OpPTaHM3MOB. bakrepuwm, apxew,
OJHOKJIETOYHBIE TPUOBI, OTHOKIIETOUYHBIE BOJIOPOCIH, APYTHE MPOTUCTHI. KooHManbHbIE OpraHU3MBI.

BsanmocBs3b yacTeil MHOTOKJIETOYHOT 0 OpraHn3Ma. TKaHu, OpraHbl ¥ CUCTEMBI OpraHoB. OpraHusm
Kak euHoe 1enoe. 'omeocras.

Txanu pactenuid. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHAas, MOKPOBHAS, IMPOBOIAIIAL,
OCHOBHas, MexaHwdeckas. OcoOEHHOCTH CTpPOCHMS, (PYHKIIMH M pacIoNIOKCHHsI TKaHEH B opraHax
pacTeHui.

TkaHu JKMBOTHBIX M 4YeNIOBEKAa. THWITbl XMBOTHBIX TKAaHEW: JMHTENWATbHAs, COCIMHHUTENbHAS,
MbIlIeYHas, HepBHAs. OCOOCHHOCTH CTPOCHHUS, QYHKITHIA ¥ PACTIONOKEHHSI TKAaHEH B OpraHax KUBOTHBIX H
YeroBeKa.

Opranbl. BereratuBHbIE W TeHEpaTUBHBIE OpraHbl pacTeHWi. OpraHel W CHCTEMBI OpPraHOB
YKUBOTHBIX U denoBeka. OyHKITNN OpraHOB U CHCTEM OPTaHOB.

Omnopa Ttema opranuzmoB. Kapkac pacreHmii. Ckenersl OTHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHBII U BHYTpeHHUI cKkener. CTpoeHNe U THITHI COETUHEHNUS KOCTEH.

JBmxenne opraHM3MoB. JIBIKEHHE OMHOKIIETOYHBIX OpPTaHU3MOB: aMEOOHIHOE, >KTYTUKOBOE,
pecHruHOE. J[BIKeHMEe MHOTOKIIETOYHBIX PACTEHUN: TPOMHM3MBI M HACTHH. J|BMKEHHE MHOTOKJIETOYHBIX
YKUBOTHBIX M YellOBeKa: MbleuHas cucrema. Pednexc. CkeneTHpie MBIIIIH K UX padoTa.

[Mutanme opranm3moB. [lornomeHue BOMBI, YIIEKUCIOTO Ta3a W MUHEPANBHBIX BEIIECTB
pactenusMu. lluTaHue >XMBOTHBIX. BHYTPHIIONOCTHOE M BHYTPUKIIETOUYHOE MHIeBapeHue. lluranume
MMO3BOHOYHBIX JKMBOTHBIX. OTHENbl MHINEBAPUTENFHOTO Tpakra. llumieBapuTenbHBIE KENE3bl.
[IumeBapuTenpHas crCTEMa YEIIOBEKa.

Hpixanne opranusMoB. /[lpixanme pacrteHmii. Jlprxanme xuBOTHBIX. Jluddy3ms ra3zoB uyepes
MOBEpXHOCTh KiIeTKkU. KoxkHoe nmpixanue. [lpIxarenbHas moBepXHOCTh. JKaOepHoe M JIErodHOe IbIXaHUeE.
JlpIxaHne TO3BOHOYHBIX JKMBOTHBIX W YEIOBEKa. OBONIOIHOHHOE YCIOKHEHWE CTPOCHUS JETKUX
MTO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenmpHasi cucTeMa 4YenoBeka. MeXaHu3M BEeHTHIISAIUN JETKUX Y TTHIl U
MJIEKOTTUTAIOMNX. Perymsius neixanus. [lprxarenpHpie 00bEMBI.

TpaHCIOpPT BelIecTB y OPraHW3MOB. TpaHCIIOPTHBIE CHCTEMBI pacTeHHil. TpaHCHOpT BemiecTB y
KUBOTHBIX. KpoBeHocHasi cuctema um e€ opraHbl. KpoBeHOCHas cucTeMa ITO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. Ceplie, KPOBEHOCHBIE COCYIBI M KpoBb. Kpyrm KkpoBooOpamieHHs. IBOIIOIHOHHBIE
YCIOKHEHUSI CTPOEHHSI KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX )KUBOTHBIX. Pabora cepaua u e€ perynsius.

Breinenenne y opranuszMoB. Beigenenne y pacrenuil. Bolgenenue y ;kuBoTHbIX. COKpPAaTUTENBHBIE
Bakyonu. OpraHsl BeieneHus. OuIbTpanys, ceKpenus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MBI paOOTHI



OpraHoB BblJeneHMs. CBs3b MOJOCTH TeNla ¢ KPOBEHOCHON M BBIAEIUTENBHON cucTeMaMmu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX U denoBeka. [louku. Ctpoenue u pyHKunoHupoBanue HeppoHa. Obpa3oBaHue
MOYH Yy YeJIOBEKa.

3ammra y OpraHM3MOB. 3allUTa y OJHOKIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M LHCTHI
MPOCTEHIINX. 3alMTa y MHOTOKIETOUHbIX pacTeHui. Kyrukyna. CpeactBa macCHBHOM M XMMHUYECKOM
3amuThl. OUTOHLIKIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M WX MpPOM3BOAHBIC. 3alllUTa OpraHu3Ma OT
Oonesneil. MIMMyHHas cucrema denoBeka. KIeTOUHBIH M TyMOpaJbHBIH MMMYHUTET. BpoxaéHHBIN H
npuoOpeTEHHBIN crennpUIecKrii HMMYHHUTET. Teopus KioHambHO-cenekTuBHOro uMmmyHuTera (I1. Ipnux,
®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OPraHU3MOB. Ponlb BpOXkIEHHOIO UMMYHHTETA B
Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUM.

PazgpaxxuMocTh M perymsiuus y OpraHu3MoB. PazapaXMMOCTh y OJHOKJIETOYHBIX OPTraHU3MOB.
Takcucsl. PazipaxuMoCTh U peryisuus y pacreHuil. PocToBbIe BenlecTBa U UX 3HAUYEHUE.

HepBHas cucrema m pedrekTopHasi peryisnusi y >KUBOTHBIX. HepBHas cucrema m e€ OTIHEibl.
OBOJIIOIMOHHOE YCIOKHEHWE CTPOEHMSI HEPBHOM CHCTEMBbI Y >KMBOTHBIX. OTJEnbl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3yciioBHbIC B YCIOBHBIC pe(IICKCHI.

['ymopanbHas perynsauus v 3HJIOKpHHHAS CUCTeMa XUBOTHBIX U yenoBeka. JKene3bl 2HIOKPUHHOM
CUCTeMbl U HX TOPMOHBI. JleficTBME TOPMOHOB. B3aMMOCBSI3b HEPBHOM M 3HJIOKPUHHOM CHUCTEM.
I'mmoranamo-runoduzapHast cuctema.

JdemMoHcTpanun

IToptper: W. I1. ITaBnos.

Tabmuip! u cxembl: «OTHOKIETOUHBIE BOAOPOCINY, «MHOTOKIETOUHBIE BOIOPOCTN Y, «bakTepuny,
«[Ipocreitmmey, «OpraHbl HBETKOBBIX pacTeHHi», «CHCTeMbl OPTaHOB MO3BOHOYHBIX >KHBOTHBIX»,
«BHyTpenHee cTpoeHHe HACEKOMBIX», «Tkanm pacreHuit», «KopHeBbIe CHCTEMBI», «CTpoeHHEe CTEOISI,
«CTpoeHuEe JIUCTOBOM IUIACTMHKW», «TKaHM XHUBOTHbIX», «Ckener uenoBeka», «llumieBaputenbHas
cucrema», «KpoBeHocHasa cucrema», «JlpixarenpHas cucremay, «HepBHas cucrema», «Koxay,
«Mplmie4yHas cucreMay, «BplnenurensHas cucrema», «OHIOKPUHHAsA cucTeMay, «CTPOEHUE MBILIIIBI»,
«MImmyHuTeT», «KummedHonoaocTHpe», «CxeMa TUTaHUS pacTeHmi», «KpOBEHOCHBIE CHCTEMBI
[I03BOHOYHBIX JKHMBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IulaHapuw», «BHyTpeHHee cTpoeHUe
noxaesoro uepss», «HepsHas cucrema poio», «HepBHas cucrema narymkn», «HepBHas cucrema
nmpecMbIKaromuxcs», «HepBHas cuctema nruny», «HepBHas cuctemMa Miekonuraomux», «HepsHas
cucTeMa 4einoBekay, «Peduiexcy.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPONpenapaThl OAHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaTsl TKAaHEH, DPAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIUM HACEKOMBIX, HIVIOKOXKHUX, JKUBBIC
9K3EMIUISIPbl KOMHATHBIX PAcTeHUH, repOapuu pacTeHUM pa3HBIX OTIENOB, BIAKHBIE IPENApaTh
XKHUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJJIGKLUM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
obopyznoBaHMe Il JEMOHCTPAlMM IIOYBEHHOIO M BO3AYIIHOIO MUTAHUS PACTEHUH, PpaCILEIICHU S
Kpaxmana u OenkoB mon AedcTBueM (hepMEHTOB, OOOpyIOBaHME AJIsl AEMOHCTPALlMM ONBITOB IO
M3MEPEHHIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHN3Ma IbIXaTENbHBIX JBH)KEHUH, MOJEN TOJIOBHOTO MO3ra
Pa3IUYHBIX )KHBOTHBIX.

JlabopatopHas padora «/13yuyeHue TKaHEl pacTCHUID.

JlabopatopHas padora «I3yueHre TKaHEeH KUBOTHBIX.

JlabopatopHas padora «3yueHre OpraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoOxkeHNe U pa3BUTHE OPraHU3MOB

@opMBl pa3MHOXEHHUS OpPraHM3MOB: Oecrioyioe (BKIOYAas BEreTaTHBHOE) M IOJNOBOE. Buabl
0ecroIoro pa3MHOXKEHHSI: TOYKOBAaHUE, CHIOPYJIALUS, hparMeHTanus, KIOHHPOBaHHE.

[TonoBoe pasmHoxkeHue. IlonoBble knerku, uiu ramersl. Meio3. Ctaguu meiio3a. IloBeneHue
XxpoMmocoM B Mero3e. Kpoccunrosep. bronorndeckuii cMpIci Meio3a U IOJIOBOTO Mpoliecca. Meiio3 u ero
MECTO B HM3HEHHOM LIMKJIE OPraHU3MOB.



[IpenzaponpimeBoe passutHe. ['amerorene3 y >KMBOTHBIX. llomoBbie skeme3pl. OOpasoBaHHE U
pa3BUTHE MOJIOBBIX KIeTOK. CriepMaTorenes U ooreHes. CTpoeHHE MOJIOBBIX KIIETOK.

OmnnogoTBOpeHue U YMOPUOHATIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIUIOOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnpnBuayansHoe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONOrHs — Hayka O Pa3BUTHH
opranu3MoB. Mopgozenes — 00na uz enaguvix npodaem smopuonozuu. Konyenyus mopgozenos u mooenu
Mmopgoecenesa. Ctaaun SMOpHOTreHe3a JKUBOTHBIX (Ha mpuMepe Jsarymkn). Apobnenne. Turbl qpoGieHust.
Jlemepmunuposanuoe u Hedepmunuposannoe opodaenue. bnacmyna, munvi 61acmyn. OcobeHHOCTH
JpOoOJIEHHST MIICKOMTUTAIOIIMX. 3apO/BIIIeBbIe JUCTKU (TacTpyisnus). 3akiajKa OpraHoOB M TKaHEH U3
3apOABIIIEBHIX JUCTKOB. B3amMmHOe BiMsiHME YacTell pa3BUBAIOIIErocs 3apojpiiia (3MOpUOHAIbHAS
WHIYKUKA). 3aKIajKa IU1aHa CTPOEHUS )KUBOTHOT' 0 KaK pe3yIbTaT HepapXUUeCKUX B3aUMO/ICHCTBHM T'€HOB.
Brnusinue Ha S MOpHOHAIBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAOIIEH CPEIIbl.

Poct u passutue xuBOTHBIX. [locTamMOpronaneHbl nepuon. [lpsimoe u HempsiMoe pa3BHUTHE.
PasBurue ¢ meramopo30M y OECIIO3BOHOUHBIX M TIO3BOHOYHBIX JKUBOTHBIX. bHonmormueckoe 3HaveHue
MPSIMOTO M HENPSIMOTO Pa3BUTHS, UX paclpocTpaHeHHe B Mpupoze. THIbI pocTa KUBOTHBIX. DaKTOPHI
peryJsiIMA POCTa >KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHUOHAIBHOTO Pa3BUTHA Y JKUBOTHBIX H
yenoBeka. [leprno/ipl oHTOreHe3a yenoBeka. CtapeHrne U cMepTh KaK OHMOJIOTHYECKHE MTPOIIECCHI.

PasmHoxenue u pasButHe pacteHnid. [amerodut u cropodur. Meio3 B KHUIHEHHOM IUKIIE
pactenuii. O0pa3oBaHKe CIIOp B Mpoliecce Metio3a. ['amerorenes y pacrenuit. OmiogoTBOPEHHUE U Pa3BUTHE
PaCTHTENBHBIX OPTaHU3MOB. J[IBOIHOE OTLIOIOTBOPEHHE y IIBETKOBBIX pacTeHnid. OOpa3oBaHne U pa3BUTHE
CEMEHU.

MexaHN3MBI PEryJIsliy OHTOTEHE3a Y PACTEHUH U )KWBOTHBIX.

JdemoHcTpanun

IToptpersr: C. I'. HaBammn, X. [lmeman.

Tabmumber u cxembl: «BereraTuBHOe pa3MHOXKEHHE», «THIBI OECIonoro pasMHOXKCHUS,
«Pa3MHOXEHUE XJIAMUJOMOHA/Ib», «Pa3MHOXKEeHHE »5BIIIEHb», «Pa3MHOXeHUE THUIpBD, «Meilo3y,
«Xpomocomel», «l'amerorenes», «CTpoeHHe SMIEKIETKH U cliepMaTro3ouaa», «OCHOBHBIE CTaaud
oHToreHnezay», «lIpamoe u Hempsimoe pa3BuTHE», «Pa3BuTHEe MaWCKOro x)yka», «Pa3BUTHE capaH4mn»,
«PazBuTHe JATYMIKNY, «JIBOWHOE OIJIOMOTBOPEHHE Yy IIBETKOBBIX pacTeHui», «CTpoeHHe CeMsH
OJTHOOJIBHBIX U JABYJOJBHBIX pacTeHU», «KU3HEHHBI LUK MOPCKOW KammyCThbl», <«KU3HEHHBIM LUK
Mxa», « KU3HEHHBII UK NAOPOTHUKA, «OKU3HEHHBIA LUK COCHBDY.

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKPOIPENapaThl SIMLEKIETOK U CIIEepMaTO30MA0B, MOZETb
«IUKIT pa3BUTHS JIATYILIKIY.

JlaGopaTopHasi padoTa «/3yueHue cTpoeHus MOMOBbIX KJIETOK HAa TOTOBBIX MUKpOIIpeNapaTaxy.

IIpakTHyeckas padoTa «BpIsgBIeHNE IPU3HAKOB CXOACTBA 3aPOABILICH T03BOHOYHBIX JKUBOTHBIX).

JladopatopHas padora «CTpoeHUE OPTaHOB PA3MHOMXKEHHUSI BBICILIUX PACTEHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJEACTBEHHOCTH H M3MEHYUBOCTH OPraHNU3MOB

Ucropust cTaHOBIeHHUS M pa3BUTHS T€HETUKH Kak Haykd. Paborter I'. Mennens, I'. ne ®pusa, T.
Moprana. Poip oreuecTBeHHBIX yu€HBIX B pa3BuTnn renernku. Padotsr H. K. Komenosa, H. . BaBunoga,
A. H. benozepckoro, I'. [I. Kapneuenxko, 0. A. ®ummmaenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHS M CHMBOJBL. |'OMOIOTMYHBIE XPOMOCOMBI, aJJICIBHBIE TE€HBI,
anbTEpPHATHUBHBIE IPU3HAKY, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UroTa, YUCTas
TuHMSA, THOpuAbl, TeHoTuil, (eHoturn. OCHOBHBIE METOABl TEHETUKU: T'HOPHUIOIOrHYECcKuil,
LUTOJIOTMYECKUH, MOIEKYIISIPHO-T€HETUYECKUIA.

JdemoHcTpanun

IMoptpersi: I'. Mengens, I. ne ®@pusz, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
Benozepckuii, I'. 1. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabnuup! 1 cxembl: «KMeToIbl TeHETUKINY», «CXeMbI CKpPEILUBaHUS.

JlaGopaTopHas pa6oTa «J/{po3odmia kak 00BEKT reHETHUECKUX UCCIICIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH



Monorubpuanoe ckpemuBanue. llepsblii 3akoH MeHnmenss — 3aKOH eIUHOOOpasusi THOPHIOB
nepBoro mnokoneHus. IlpaBuno momuHuMpoBaHus. BTopoit 3akoH MeHpens — 3akoH paclleuIeHus
npu3HakoB. L{uTomornueckre 0CHOBBI MOHOTMOPHIHOTO CKpEIIMBaHMsL. | MTIOTe3a YHCTOTHI TaMer.

Ananusupyromee ckpemuBanue. IIpomexyTouHbIil XapakTep HacieqoBaHMs. Paciienienue
MIPU3HAKOB NP HEMOJIHOM JOMHUHHPOBAHHH.

JuruOpuaHoe ckpemBanue. Tperuid 3akoH MeHJens — 3aKOH HE3aBHUCHMOIO HaclieIOBaHUS
pu3HaKoB. [{uToIOrMUecKue OCHOBHI JUTHOPUIHOTO CKPEIINBAHUS.

CueruieHHOe HaclieZjoBaHue npu3HakoB. Padotel T. Moprana. ClenieHHOe HaclieIoBaHUE TeHOB,
HapyIlIeHUe CLEIUIeHNS MEXy FTeéHaMH. X POMOCOMHas TeOpHs HaCIeICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXaHU3M OIpeeNieH s oa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omoramernslil U rereporaMeTHbId NoJl. ['eHeTHYeckast CTpyKTypa IMOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLETIEHHBIX C MTOJIOM.

I'enorun kak uenoctHas cucrema. Ilnefiorporiuss — MHOXKECTBEHHOE JIEMCTBHUE TIEHa.
MHOXECTBEHHBIM ajuienu3M. B3anMmopelicTBre HeayUIeNbHBIX TEHOB. KoMruieMeHTapHOCTh. JMHUCTAa3.
ITonmumepus.

I'enernyecknii KOHTPOJIb Pa3BUTHSI PACTEHHM, JKUBOTHBIX M YENIOBEKA, a TaKkKe (PU3HONOrHUECKHX
IIpouecCCOB, MOBEACHUSA U KOTHUTHBHBIX q)YHKHI/II‘/'I I'enernueckne MeXaHU3MbI CI/IM6I/IOF€H€33, MEXaHHU3MBbI
B3aI/IMOJIeI‘/'ICTBI/I$I «XO034AUH — MapasuT U «XO3AUH — MI/IKpO6I/IOM». I'eneTnueckue acrieKThl KOHTPOJIA U
U3MCHCHH A HaCJ'Ie)ICTBeHHOI\/’I I/IH(bOpMaHI/H/I B ITOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanun

IToptpersi: I'. Mennens, T. Mopras.

Tabmumer u cxemsl: «llepBeiii m BTOpoM 3akoHB MeHnens», «Tperuit 3akon Menpemns»,
«AHanm3upylomee ckpemuBaHuey», «Hemomnoe pomuHMpoBaHMe», «CLEIUIEHHOE HaCIeI0BaHHE
MPHU3HAKOB Y Jpo3oduibl»y, «[eHernka mona», «Kapuorum uenoBeka», «Kapuorum apozoduisiy,
«Kapuorun ntuiisny, «MHOXKECTBEHHbBIN allIen3M», «B3auMoaeicTBre reHoBy.

O06opynoBaHue: MOJIENb ISl IEMOHCTPAIIUH 3aKOHOB €IMH000pa3usi THOPHIOB TIEPBOTO MOKOJICHMSI
U PACILEIUICHHS] IPU3HAKOB, MOJIENb JIJIs1 IEMOHCTPALIMK 3aKOHA HE3aBUCUMOIO HACIeI0BaHUS IPU3HAKOB,
MOJAENb JUIA JIEMOHCTPALIMM  CLEIJICHHOTO HAacleNOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOIL,
MUKporipenapat: «Jpo3odumay.

IIpakTu4yeckas padora «/I3ydeHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIHBAHUS Y APO30(DUITBD.

IIpakTuuyeckas padora «/I3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIINBAHUS Y IPO30(HUITB».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

BzaumogeiictBre TeHoTHITa U cpenpl pH GopMupoBaHUH (heHoTHna. MI3MEHINBOCTH MPU3HAKOB.
KadecTBeHHBIE UM  KOJWYECTBEHHBIE MpPU3HAKKM. Buapl UW3MEHUMBOCTH: HEHACIEACTBEHHAs U
HAaCJICICTBEHHASL.

MomudukannonHass HW3MEHUYMBOCTE. Pomb cpempl B (OpMUPOBAaHUM  MOAM(DHUKAIIMOHHON
m3MmeHunBoCcTH. Hopma peakrn npr3Haka. BapuannoHHEIH psa v BapuanvonHas kpusas (B. Moranucen).
CaoiicTBa MO (DUKAITMOHHON H3MEHYHUBOCTH.

l'enortunuueckass  u3MeHYUMBOCTb.  CBOIICTBA  IEHOTUIIMYECKOHM  HM3MEHUYMBOCTU.  Buasl
TeHOTHUITHYECKOW N3MEHYHBOCTH: KOMOMHATHUBHAS, MyTallHOHHAS.

KomOunaTtvBHAsT W3MEHYHBOCTh. Mel03 W TIONIOBOM TMpoIlecC — OCHOBa KOMOWHATHUBHON
W3MEHYMBOCTH. PoNh KOMOWHATHBHOW HW3MEHYMBOCTH B CO3JJAHUM TEHETHYECKOro pa3zHooOpasus B
npenenaax OAHOro BUA.

MyTaimonHasi U3MEHUUBOCTh. BUIbI MyTaIMii: FreHHBIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIyLIUPOBAHHBIE MyTaluW. SIepHbIe W LUTOILIa3MaThyeckue MyTanuu. CoMaTU4eCKUe W IOJOBbIE
myTaiuu. [IpuyrHbI BOSHUKHOBEHUSI MyTaluid. MyTareHbl U UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpoIiecca. 3aKOH TOMOJIOTMYECKHX pSAIOB B HaclencTBeHHouW wu3meHumBoctu (H.U.
BaguioB). BHesinepHasi ©13MEHUMBOCTh M HACIIECTBEHHOCTb.

Dnueenemura u INUCEHOMUKA, POJIb INUCEHEMUUECKUX qbakmopoe 8 HACNIe00B8AHUU U USMEHYUBOCTNU
gbeﬂomunuqecmtx NPU3HAKOB ) OPSAHU3MOE.



JdemMoHcTpanun

IToptperst: I'. ne @pu3s, B. Moranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugsl  um3MeHumBocTHY, «MoaudukannoHHas  W3MEHUYHUBOCTHY,
«KomOuHaTHBHasT W3MEHYMBOCTB», «Melo3», «OmnonorBopeHue», «l eHernueckue 3aboieBaHuUs
yenoBeka», «Bunpl MyTanuii.

O6opynoBaHue: KUBBIE U TepOapHbIe SK3EMILISPbl KOMHATHBIX pacTEHH, pUCYHKH (poTorpadum)
YKUBOTHBIX C pa3iIMYHBIMU BUIAMH U3MEHUUBOCTH.

JlaGopaTopHasi padora «lccnenoBanue 3aKOHOMEPHOCTEH MOIU(UKAIMOHHOW M3MEHYMBOCTH.
ITocTpoenue BapraimOHHOTO psiia U BApUALIMOHHON KPHUBOW».

I[pakTuyeckas padora «MyTanuu y qpo30Quiisl (Ha TOTOBBIX MUKPOIpENapaTax ).

Tema 14. I'eHeTnKa Yesi0BeKa

Kapuorun uvenoBexka. MexayHapoaHas mporpaMMa HCCIEIOBaHUS T€HOMa dYeloBeKa. MeTomsl
W3y4YeHHS TEHETHKH 4YeIOBeKa: T'€HeaJOTMYeCKU, OJIM3HENOBBIM, IIMTOreHETHYECKUH, MOMYJISIIIMOHHO-
CTaTHCTUYECKUH, MOJNEKYJIIpHO-TeHeTuueckuid. COBpEMEHHOE OINpeNeNeHrne IeHOTHIa: MTOTHOTeHOMHOE
CEKBEHHUPOBAHUE, T'E€HOTHUIUpOBaHMWE, B TOM uucie ¢ nomoipto [IIP-ananuza. HacneactBeHHble
3a00JieBaHUs YEJIOBEKA. [ eHHBbIE W XPOMOCOMHBIC OOJIC3HM UYEJIOBEKa. BOJe3HHM ¢ HaC/eACTBEHHOM
MIPEapPAcIONOKEHHOCThI0. 3HAaUeHHe MEAWLMHCKOM TeHEeTWKM B TPENOTBPALIEHUH U JIEYCHUU
TeHEeTHYeCKnX 3a0oyeBaHUil denoBeka. MennKo-TeHeTHIeckoe KOHCYnbTHpoBaHrue. CTBOOBBIE KIIETKH.
[NoHsTHE «TEHETHYECKOTO TPY3a». DTUUECKUE ACTIEKTHI UCCIICIOBAHHHN B 00J1aCTH PEIaKTHPOBAHHS TeHOMA
Y CTBOJIOBBIX KIIETOK.

Ienernyeckne (akTopbl TMOBBINICHHOW YYBCTBUTEILHOCTH 4YelOBeKa K (u3MyeckoMy U
XUMHYECKOMY 3arpsi3HEHHIO OKpY)Karomied cpensl. |'eHeTndueckas MpeapacroNoXeHHOCTh YelIOBeKa K
MaTOJIOTHSIM.

JdemoHcTpanuu

Tabmumper u  cxembl: «Kapwotunm demoBeka», «MeToasl H3YYeHHS TEHETHKH YeIOBEKay,
«["enernyeckne 3a007I€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHHE U aHATIN3 POIOCIOBHON Y.

Tema 15. Cesnexknusi OpranuzMoB

JloMecTUKaIis M CEleKIUs. 3apokKIeHUE CeNeKInu 1 goMectukanuu. Ydenue H. V. Bapmiosa o
Lentpax mpoucxoXIeHUS ¥ MHOTOOOpa3usi KyIbTypHBIX pacTeHHil. Poib cemeknuu B CO3MaHNM COPTOB
pacTeHuit 1 MopoJl KUBOTHEIX. CopT, TOpPOAa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
m3MerunBoctd H. M. BaBuioBa, ero 3Ha4YeHNe AT CEICKIIMOHHOM paOoTHI.

Meronp! cenekinoHHON paboThl. VIcKycCTBEHHBINH OTOOpP: MAacCOBBIN M WHIAWBHIYabHBIA. JTaIbl
KOMOWHAIIMOHHOM ceneKknuu. VchmpITaHue Npou3BOAUTENEH MO mOTOMCTBY. OTOOp IO TEHOTHITY C
TTOMOIIBIO OIIEHKH ()eHOTHITa TIOTOMCTBA U OTOOP IO TEHOTUITY ¢ omotibio aHanmmza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEeKIIMOHHOW paboThl. PanuannoHHBIA W XUMHYECKUI
MyTareHe3 KaK HCTOYHHK MYTallMid y KyJIbTYPHBIX (hopM opraHm3moB. lcmomp3oBaHHWE T€HOMHOTO
pemakTupoBaHus U MeToJ10B pekoMOnHaHTHBRIX JIHK 171t momydenuns ncxomHoro MaTepuaa s CeNeKIiH.

[lomyuenne nonummmonoB. BHyTprBHIOBas rubpnan3anus. biu3kopoacTBEHHOE CKpeIlnBaHHUE,
nnn wHOpuauHT. HepoicTBeHHOe CKpelniBaHWE, WM ayTOpUAWHT. ['erepo3uc W ero NpUYNHEL.
Ucnonr3oBanme rereposuca B cemekiuu. OtnmanénHas tuOpuamsanus. [Ipeomonmenume Oecrumomus
MEXKBHJIOBBIX THOPUIIOB. JOCTHIKEHHSI CEIEKIINH PACTEHHIA U )KUBOTHBIX. «3€1EHAS PEGOTIOYULY.

CoxpaHeHUE U U3yUYE€HUE TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX JUKUX POIUYEH Asis
CO3JIaHWS HOBBIX COPTOB WM THOPHUIOB CEINBbCKOXO3SMCTBEHHBIX KYNIBTYp. H3yueHue, coxpanenue u
ynpasneHue 2eHemudecKuUMU pecypcamu CenbCKOXO3SAUCMEEHHbIX U NPOMbBICIOBbIX HCUBGOMHBIX 8 YelsX
VAVUULEHUS. CYUeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM HUCILEe C NPUMEHEHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, Nepedo8blX Udell U NePCneKMUBHbIX MEXHOI02U.

JdeMoHcTpanuu

[optpersi: H. Y. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykesuenko, b. JI. Acraypos,
H. bopnoyr, /1. K. benses.



Tabnuup! u cxembl: «L{eHTpBI MPOUCXOXKACHHUSI U MHOTOOOpa3usi KyJIbTYpPHBIX pacTeHHi», «3aKOH
TOMOJIOTHYECKUX PSIOB B HACJIEACTBEHHOW HW3MEHUYMBOCTH», «MeToasl cenekuumn», «OtaanéHHas
rudpuau3anusy, «MyTarenesy.

JlaGopaTopHasi padora «l3ydueHue copTOB KyJIbTYpHBIX pacTeHMH W TIOPOA JOMAaUIHMX
JKUBOTHBIX).

JlabopaTtopHas padora «/3yueHrne METOIOB CEIEKITUN PACTCHUL.

IIpakTnyeckas padora «lIpuBruBKa pacTeHU.

Ikckypeuss «OCHOBHBIE METOABl M JOCTH)KEHUS CENEeKIMM pacTeHWH U JKUBOTHBIX (Ha
CENEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 ()epMYy, COPTOMCTIBITATEFHBIN YUaCTOK, B TEIUIMYHOE XO3SIHCTBO, B
n1abopaTopuIo arpOyHHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buotexHo/10rust ¥ CUHTETHYECKAS] OUOJIOTUSA

OOBEeKThI, HCHOIb3yeMble B OHOTEXHOJIOTMH, — KIETOYHbIE U TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBbI, UX XapaKTEepUCTHUKA. TpaguliOHHAs OHOTEXHONOTHs: XJeOoledueHue, TOoNydeHHe
KHCIIOMOJTOUHBIX MPOAYKTOB, BHUHOJIENNE. MukpoOuonorndeckuit CUHTE3. OOBEeKTHI
MUKPOOMOIOrHYeCKUX TexHoJIorui. [IponsBoncTBo Oenka, aMIHOKHCIIOT B BUTAMUHOB.

Co3gaHne TEXHOJOTHI M HWHCTPYMEHTOB LIE€IEHANPABIEHHOIO0 WM3MEHEHHS U KOHCTPYHPOBAHUA
T€HOMOB C II€JIbI0 TONYYEHHS OPTaHU3MOB M MX KOMIIOHEHTOB, COJEp)KAIllMX HE BCTpEyarolfecs B
npupojie OMOCHHTETHYECKHUE MTyTH.

Kierounas nrxenepusi. MeToas! KylbTypbl KIETOK U TKaHEH pacTeHWH U )KMBOTHBIX. KprnobGaHku.
ComaTtnyeckasi THOPUAM3AIUS U COMAaTHIECKH dMOprorene3. Vcmonp30BaHe TalIONIOB B CEIEKIIHH
pactenuil. [lonyuenue MOHOKIOHATLHBIX aHmumen. Mcnonv308anue MOHOKIOHANbHBIX U NOJUKIOHAILHBIX
anmumern 6 meouyune. VICKyCCTBEHHOE OIIJIOIOTBOPEHHE. PeKOHCTPYKINS SHIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeETOJ TpaHCIJIAHTAIlUH SJep KIETOK. 1exHonozuu 0300poeneHus, KyibMUUpO8aHus u
MUKDOKIOHANbHO20 PAZMHONCEHUS CeNbCKOXO03AUCMBEHHIX KYIbIMYP.

XpoMocomMHas M TeHHas WHxXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W KOHCTPYHPOBAaHUE
pexomOuHauTHBIX JIHK. Co30anue mpanceenuoix opeanuzmog. JIOCTHKEHUS W TIEPCIIEKTHBBI
XPOMOCOMHOM M TeHHOW MHXEHEPHH. DKOJIOTUUECKUE U STHIECKUE MMPOOIeMbl TeHHON WH)KEHEepPHH.

MenuipHckue OHoTexHONoruu. IlocTreHoMHass 1mdpoBas Meaunuua. [1[P-muarnocruka.
MeraOomoMHBIN aHaJM3, TEHOIIEHTPHUYECKHU aHaNIW3 MPOTEOMa YeNIOBEKa ISl OIEHKH COCTOSHHUS €ro
3m0poBbs. Mcmonp30oBaHME CTBOJNOBBIX KIETOK. TaprerHas Tepamus paxa. 3D-Omommkenepus mmns
pa3paboTkn (QyHAAMEHTAIBHBIX OCHOB MEIWIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX TKaHEH
COYETaHHEM TEXHOJIOTHH TpEXMEpPHOro OWOmpWHTHHTa ¥ cKagdomanHTa Ui pelmieHus 3ajad
MIePCOHAN3UPOBAHHON MEIUIIHHEI.

Co3ganrie BEKTOPHBIX BaKIIMH C [IENBI0 00ecTiedeHr sl KOMOMHUPOBAHHOM 3aIllUTHI OT BO30yAUTENeH
OPBMU, ycraHoBieHne MOIEKYISAPHBIX MexaHn3MoB ¢yHkunonupoBanns PHK-comepkammx BHpyCOB,
BBIZBIBAIOIINX 0CO00 OMACHBIE 3a00IEBAHMSI YEIOBEKA 1 JKUBOTHBIX.

JdemoHcTpanun

Tabmumpr 1 cxembl: «VIcronmb30BaHWE MHKPOOPTAHW3MOB B TPOMBIIIIEHHOM ITPON3BOJICTBEY,
«Kiterounas nrxeHepus», «I eHHasI HHKSHEPHSD.

JlaGopaTtopHas pa6ora «/3ydeHue o0beKTOB OHOTEXHOIOTHI.

IIpakTnuyeckas padora «llonyueHre MOTOYHOKUCIBIX TPOAYKTOB.

Okckypeusi «buoTexHONMOrMST — BaKHEWIash IPOW3BOAWTENBHAS CHIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE ITPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHne 1 pa3BUTHE IBOJTIONMOHHBIX MIPEJCTABJICHHNA B 0MO0JIOTHH
OpomonuonHas Teopuss Y. Hapeuna. [Ipenmnoceuiku BO3HUKHOBEHUS JapBuHU3MA. JKu3Hb U
HayuHas aestenbHocTh Y. JapBuHa.



HBwkymme cuibl 3Bomound BunoB nmo Y. JlapBuHy (BbICOKass MHTEHCHBHOCTH Pa3MHOXKEHUS
OpPraHu3MOB, HAcJEACTBEHHAas W3MEHUMBOCTb, OOpb0a 3a CYIIECTBOBAHME, €CTCCTBEHHBIM U
HCKYCCTBEHHEIH O0TOOD).

Odopmrnenne cunTernueckoi Teopun sBomonuu (CTD). HeitpanpHas Teopusi 3BONIOLUH.
CoBpeMeHHast 93BONIOLNUOHHAsE Ouonorusi. 3HaueHHWE DSBOJIIOLMOHHOM TeOpud B (OPMUPOBAHUHU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUpA.

JdemMoHcTpanun

IToptpersi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosre, U. Hapsun, C.
C. Yersepukon, U. U. Imansraysen, Jx. Xonaeiin, /. K. benses.

Tabmue! u cxembl: «Crucrema sxuBoii puposl (1o K. JInauero)», «JlecTHHUIIA )KUBBIX CyHIeCTB (0
Jlamapky)», «MexaHu3M (HOpMHPOBaHUS MPHUCIIOCOONICHUH Y pacTeHU u KMBOTHBIX (o Jlamapky)»,
«Kapra-cxema mapmpyra myremectsus Y. [dapBuna», «Haxoaku Y. JlapBuHa», «Dopmbl GOpbOBI 32
cymectBoBanue», «llopomsl romyOeit», «MHoroobpasue KylnbTypHBIX (opM Kamyctbl», «llopoasr
JOMAIIIHUX >KMBOTHBIX», «Cxema obpa3zoBaHus HOBBIX BUAOB (10 Y. JlapBuHy)», «CxemMa COOTHOLIEHUS
JBIDKYIIAX CHIT 9BOTIOIHNY, «OCHOBHBIE MOJT0KEHUSI CHHTETUYECKOW TEOPUH IBOITIOIUM.

Tema 2. Mukpo3BoIIOUNS U €€ pe3ybTaTbl

[omysiuus Kax dueMeHTapHas eMuHAIA SBOTOIHNA. COBpEMEHHBIE METO/IbI OIIEHKU TeHETHYECKOT0
pazHooOpa3usi W CTPYKTYyphl momyisiiuidi. M3meHeHwe reHo()OHIA TMOMYNSIUM KaK dJEMEHTapHOE
IBOJTIOLIMOHHOE SIBJIEHUE. 3aKOH TeHeTHdeckoro paBHoBecus k. Xapmu, B. BaitnGepra.

OneMenTapHbie (aKTOphl (ABMIKYIIUE CHJIBI) BONIOIMUA. MyTaroHHbIH npoiiecc. KomMOnHaTHBHAS
M3MEHYHMBOCTh. Jlpeli) reHOB — cilydaliHble HEHANPAaBICHHbIC H3MEHEHHUS YacTOT ajulelied B ITOMYJISIHsX.
Oddexr ocHoatenss. Dpgexm Oymviiounoco eoprviuika. CHUMNCEHUE 2eHEMUYECKO20 DPA3HO0OPA3Us.
npuuunvl u creocmeust. Iposenenue sgpgpexma opetigha 2enog 8 HONbUIUX U MATLIX NONYAAYUsIX. MUTpAITIH.
Wzonsnus nomynsuuii: reorpaduueckas (pocTpaHCTBEHHAs ), OHonornyeckas (pernpoayKTHBHAs ).

EcrectBennbiii orb0op — Hampamistonuii pakTop sBomroruH. DOPMBI €CTECTBEHHOTO OTOOpA:
TIBIDKYIIAN, CTaOWIN3UPYIONMINMA, pa3phIBatomuil (qu3pynTtuBHbIid). [lonoBoi or6op. Bo3HukHOBEHHE M
9BOITIOLINS COIMANBHOTO TTOBEICHUS KUBOTHBIX.

[IpucrocobMeHHOCT, ~ OpPTraHU3MOB  KaK  pe3yibTaT  MHKPOIBOMIONWH.  BO3HWKHOBEHHE
MPHUCIIOCOOICHUH y OpraHu3MoB. ApomMopdo3bl M HAMOAJANTAllMK. [IpUMEpbl MPUCIIOCOOICHHH Y
OpraHu3MOB: Mopdoornueckue, GU3NOIOrHICCKIe, ONOXUMUYECKHUE, TOBeAcHUIeCKe. OTHOCHTEIHLHOCTD
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumoobpazoBanue kKak pe3yiapTaT MUKpodBomonnn. Y3omsanus —
KITFOYeBOH  (pakTop BHmooOpazoBaHus. Ilytm u cmocoObl BHIOOOpa3OBaHWA: aIIIONATPUUYECKOE
(reorpadmueckoe),  CHMIATpUUYECKOe  (DKOIOTHIECKOE), «MTHOBEHHOE»  (TTOJUTIIONINA3AITHS,
rubpuan3anys). JmTensHOCTh IBOTIOIMOHHBIX TIPOIIECCOB.

MexaHn3MBbI GOPMHUPOBAHHS OHOIOTUYECKOT0 Pa3HO00pa3usl.

Pounb »BomMIOIIMOHHON OMOJNOrHH B pa3pabOTKe HAyYHBIX METOMOB COXpaHEHHs OMOpa3zHOOOpasusl.
MUuUKpOIBOIIONNS M KOIBOJIOIHS MMapa3UTOB M UX X035€B. MeXaHu3Mbl () OPMUPOBAHUS YCTOHYNBOCTH K
aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanun

Ioptpertsi: C. C. YerBepukos, 3. Maiip.

Tabmuip! 1 cxembl: «MyTalMOHHAS U3MEHUYNBOCTEY, «llomynsaiuonHas CTpyKTypa Buaa», «Cxema
MPOSIBIICHHUS 3aKOHa Xapan—BaiiHOepra», «/IBuKyliyue CHIIBI 3BOIIONUNY, «IKOIOTHYECKAsT MU3OISIUS
TIOIYJIAIAN ceBaHCKOW Qopenmy», «I'eorpadndeckas H30IAINUA TUCTBEHHUIIBI CHOMPCKON ¥ TNCTBEHHUIIBI
naypckoi», «llomynsuoHHBIE BOJHBI YWCIEHHOCTH XWIIMHUKOB W KepTB», «Cxema nelcTBUs
€CTeCTBEHHOT'0 0TOOpa», «®@opMbI 00pKOBI 3a cyliecTBOBaHHEY, «HAyCTpruaIbHBIA MeTaHI3MY, « KuBbIE
ncKormaeMbiey, «[lokpoBUTENbCTBEHHASI OKpAcKa JKUBOTHBIX», «[Ipenynpexaatonias okpacka ;KUBOTHBIX»,
«Dusnonornueckue aganTauuny, «IIpucrnocodbaeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCTEY, «Kputepun
Buga», «Bunel-nBoitHukm», «CTpykTypa BuIa B mnpupoae», «CrmocoObl BHI000pa30BaHHI»,



«[eorpaduueckoe Bumo0OpazoBanue TPEX BUIOB JTaHIBIIIEH, « IKOIOTHIECKOE BUI000pa30BaHUE BUIOB
cuauLY, «llomumuonasr pactenunity, «KamycTHO-peedHbIi THOPUI.

Ob6opynoBanue: repOapun pacTeHHH, KOJUICKIIMA HACEKOMBIX, Yydesa MTHII U 3Bepell ¢ MpuMepaMu
Pa3IMYHBIX MPUCIIOCOOICHHIA, YyUena MTHII U 3Bepel pa3HbIX BUJIOB, repOapiu pacTeHUH OMM3KUX BUIOB,
00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padoTa «BbIsIBICHUE U3MEHUYMBOCTH y OCOOCH OIHOTO BHIA».

JlaGopaTopuasi padora «[IpucnocobneHns opraHM3MOB U KX OTHOCHTEIbHAS 1IeIec000pa3HOCTh.

JlaGopaTopuasi padora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bosonus 4 eé pe3yJbTaThl

Meronsl u3ydeHHsT MakKpodBomouuH. [lameoHTonOrHYecKue METOABl HM3YYECHUS SBOIIOIUH.
[epexonubie GoOpMBI U PHUITOTEHETHYECKUE PSIABI OPTaHU3MOB.

Buoreorpaduueckne Meronsl u3ydeHus 3pomonun. CpaBHeHue (iopbl u (ayHbl MaTEpUKOB U
ocTpoBOB. buoreorpaguyeckue odnactu 3emin. BUABI-9HAEMUKH U PEITHUKTHI.

OMOPHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OIOTHUECKHE METOJbl  M3Y4YEeHUsS  DBOIIOIHH.
I'eneTnueckne MeXaHH3MBbI OBOJIIOIIMM OHTOI'CHE3a M IIOABJIICHHSA  DOBOJIOIIMOHHBIX HOBHICCTB.
T'omonornynele W aHaJOTHMYHbBIC OpraHsbl. PYI[I/IMGHTapHLIe Opraibl MW AaTaBU3MBI. MOJ'IeKy.IIHpHO'
TC€HCTHYCCKHC, 6I/IOXI/IMI/I'-ICCKI/IG U MaTEMAaTUYCCKUC METOAblI U3YUYCHUSA 3BOJIIOIUHA. I"oMonornyHbIE TEHDI.
COBpeMeHHLIe METOJbI TOCTPOCHUA @HHOFCHC’TI/I‘ICCKHX JCPEBLEB.

XpOMOCOMHBIe MyTalli1 U 3BOJIFOI[USA T'CHOMOB.

OOmue 3akoHOMepHOCTH (IpaBuiia) 3BONMOUMH. [Ipunyun cmenvt @ynxyui. HeoOpaTUMOCTb
SBOMIONUU. AnanrTuBHAs paguais. HepaBHOMEPHOCTH TEMITOB BOJOIIHH.

JdemMoHcTpanun

[optpersi: K. M. bap, A. O. Kosanesckwuii, @. Mrosiep, O. I'ekkens.

Tabnuue! 1 cxembl: «PUITOreHETHYECKUN PAI JTOMIAIN», «APXEONTEPHKCY, «3BEpO3yObIe AIIEph»,
«Crerornedansry, «Punnoduts», «CeMeHHBIC NHaNMOPOTHHKNY», «bHWoreorpadguyeckue 30HBI 3eMIIN»,
«/petidp xoHTHHEHTOB», «Penukrh», «HavambHble CTamguu SMOPHOHAIBLHOIO Pa3BUTHS ITO3BOHOUHBIX
XKHUBOTHBIX», «I'OMOJIOTUYHbIE U aHAJOIMYHbIE OPTraHbl», «PyanMeHTbI», «ATaBU3MbD», «XPOMOCOMHBIE
HaOoppl YeroBeKa M IIUMIAH3e», «[JaBHbIE HalpaBlIeHUs 3BOJOLMN», «OOLMe 3aKOHOMEPHOCTH
IBOJIFOLIUI.

OO6opynoBaHue: KOJUIEKLUUH, repbapuy, MYJSDKH HCKOINAEMBIX OCTATKOB OPIaHU3MOB, MYJIDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPIaHOB M aTaBU3MOB, KOJIJICKIIMH HACEKOMBIX.

Tema 4. IIpouncxokaeHune U pa3BuTue JKU3HU HA 3eMiie

Hayunble runores3sl NpOMCXOXAEHUS XU3HU Ha 3emie. AOuoreHes u naHcrnepMus. JloHaydHbIe
MIPEACTABJICHUS O 3apOXKICHUH XU3HU (KpeallnoHu3M). [ MmoTe3a mocToSHHOIO CaMO3apOXKIeHNS )KU3HU U
e€ ompoBepxkerne onbiTamMu @. Pemm, JI. Cnammanmann, JI. Ilactepa. IlpomcxokmeHue XU3HH H
acTpoOHOIOTHSI.

OcHOBHBIE JTalbl HEOPraHWYECKOW HBomronuu. I[DranerapHas (reolormyeckasi) 3BOJIIOIHS.
XuMudeckas dBONONHA. AOMOTEHHBIH CHHTE3 OPTaHMYECKHX BerlecTB u3 HeopraHwdeckux. OmbiT C.
Munnepa u I'. FOpu. Ob6pa3oBanue monumepos u3 MoHoMepoB. KoanepsaTtaas runoresa A. U. OnapuHa,
runores3a nepBu4HOro Oynpona J[x. XonaeliHa, reHeTrdeckas rumnoresa I. Mémnepa. Puboszumer (T. Yek)
u runore3a «vupa PHK» Y. I'mnbepra. ®opmupoBanue MeMOpaH 1 BOSHUKHOBEHHE TTPOTOKIIETKH.

HUcropus 3emau u Meronsl e€ u3ydeHus. Mckonaemple OpraHn4ecKre OCTaTKU. ['e0XpoHOIorus u
e¢ meronsl. OTHOCUTENbHAS U a0CONIOTHAS] TE€OXPOHONIOrUs. ['eoXxpoHoIornyecKas MKajga: 30HbI, 3PHI,
MIEPUOBI, STOXH.

HauvanbHble 3Tansl oprannyeckoii sBosronuu. [losBneHne u 3BOIIONMS HEPBBIX KIETOK. DBOJIIOLUS
Merabonu3ma. Bo3HuKHOBeHHE mepBbIX 3KkocrucTeM. CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKN KaK aHajor
nepBbIxX Ha 3emiie coobmiectB. CTpoMaTonuThl. IIpoKaproThl U 3yKapuOTHI.

[Ipoucxoxknenne sykapuoT (cuMOMOreHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE BUPYCOB.
[IpoucxoxeHre MHOTOKIETOYHBIX OpPraHUu3MOB. BO3HHMKHOBEHHE OCHOBHBIX T'PYIIl MHOTOKJIETOYHBIX
OpraHU3MOB.



OcHOBHBIE 3Tambl SBONIOLMU BbICHIMX pacTeHui. OcHOBHBIE apoMop¢o3bl pacTeHuid. Bbixon
pacteHuil Ha cymry. IlosBreHue cropoBBIX pacTeHMH M 3aBoeBaHHE MMM cylid. CeMeHHBIE pacTEeHUS.
[IpoucxoxieHne BETKOBBIX PaCTEHUM.

OCHOBHBIE STambl 3BOJIONUH KUBOTHOr0 MUpa. OCHOBHBIE apoMOpd03bl KUBOTHBIX. BeHnckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUTIOB. [lepBble XOp10BBIe KUBOTHBIC. JKU3HD B
Bole. OBOMIOLUUS TO3BOHOUHBIX. [Ipowcxoknenne ampubOuit w pentuimii. IlpoucxoxkaeHue
MJIEKOMUTAIOMUX © Ttul. [lpuHium kimrodeBoro apomopdosa. OcBoeHHE O€CO3BOHOYHBIMH U
IMO3BOHOYHBIMHU JKUBOTHBIMU CYIIH.

PazButue >xu3HUM Ha 3eMje MO dpaM U TEpUOAaM: apxel, MpOTEpO30i, Maaeo30M, ME3030,
KaliHo30i. OOmmIasi XapaKTepUCTHKA KIMMaTa W TeOJOTHYecKuX mpormeccoB. [losBieHne W paciBer
XapaKTePHBIX OPraHU3MOB. YTieoOpa3oBaHHe: ero yCIOBUS U BIMSHUE HA Ta30BBI COCTaB aTMOC(EPHI.

MaccoBsle BBIMHUPAHHA — 3KOJIOTMYCCKHUE KPU3SUCHI ITPOIIOTO. HpI/I'-II/IHBI n CICACTBUA MAaCCOBBIX
BbIMHpaHuil. COBpPEMEHHBI OSKOJOTMYECKUH KpHU3UC, €ro ocoOeHHocTH. [Ipobimema coxpaHeHHs
Oropa3zHooOpasus Ha 3emuie.

CoBpemMeHHas cuctema opraHudeckoro Mupa. [IpuHime! kiaccudukanun opraHu3mMoB. OCHOBHbBIE
CUCTCMATUUYCCKHEC I'PYIIIIbI OPraHU3MOB.

JdemMoHcTpanun

IToptpersr: ®@. Penu, JI. Cnamnmanmnanmy, JI. ITacrep, U. 1. Meunukos, A. U. Onapun, [[x. XonneiiH,
I'. Ménnep, C. Mumep, I'. FOpm.

Tabmumer u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHHIO
caMOo3apoXAeHIS XU3HM», «Cxema ompita C. Muiiepa, I'. FOpn», « 3Tambl HEOpraHUIECKOW IBOTIOIIHI,
«["eoxpoHonornyeckas mkanay, «HadanpHble 3Tambl OpraHHUYecKoil 3Boonum», «Cxema oOpa3oBaHHS
JyKapuoT MyTéM cuMmOuoreHesay», «Cucrema XUBOW mpupoab», «CTpoeHwne BuUpyca», «ApomMopdo3si
pactenuit», «PuHuo@uTh», «OIHOKIETOYHBIC BOAOPOCIHN», «MHOIOKICTOUYHBIE BOIOPOCIN», «MXu»,
«[lamopotHukm», «l'omoceMeHHBIe pacTeHUs», «OpraHpl IBETKOBBIX pacTeHUi», «CxemMa pa3BUTHSI
JKUBOTHOTO MHpPa», «ApoMopdo3bl KHUBOTHBIX», «[Ipocteiimmey, «KuieuyHomoaocTHbie», «llmockue
4epBUY, «Unenucronorue»,  «PuIOBI», «3eMHOBOIHEIEY, «IIpecmbikatonmecs»,  <«IITuub,
«MuekonuTaroniuey, «Pa3Butue KuU3HU B apXeHUcKoul spe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON Ipen,
«Pa3BuTHE KU3HU B MaJic030MCKON 3pe», «Pa3BuTue XKU3HU B ME3030MCKOM 3pey, «Pa3BuUTHE KU3HU B
KaitHO30MCcKOH Apey», «CoBpeMeHHAasI CHCTEMa OpTraHUIeCKOr0 MEPay.

Ob6opynoBanue: repbdapuu pacTeHWH pPA3NUYHBIX OTHENOB, KOJUIEKIIMH HAaCEKOMBIX, BJIa)KHBIC
mperapaTsl KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUIEKIIMH WIJIOKOXKHX, CKENeThl IO3BOHOYHBIX
JKUBOTHBIX, dy4ella NTHIl W 3Beped, KOJUIEKIWHW OKAMEHEIOCTEH, MOJE3HBIX HMCKOMAeMbIX, MYJISDKH
OpPTaHUYECKHX OCTATKOB OPTaHU3MOB.

Bupryansnas Jadoparopuas pabdora «MogenupoBanue onsiToB Munepa—tOpu mo nzydeHuto
a0MOTEHHOT'0 CHHTE3a OPTraHUYECKUX COSTMHEHHI B IEPBUYHON aTMOChepe».

JlabopatopHas padora «/I3yuyeHue U ONMCAHUE UCKOMTAEMbIX OCTATKOB APEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydeHre ocoOEHHOCTEH CTPOSHHUS PACTEHUH Pa3HBIX OTIETIOBY.

IIpakTuyeckas padora «lI3ydeHne ocOOEHHOCTENH CTPOSHHS IO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4ea0BeKa — AHTPONOreHe3

Pazpens! u 3amaun anTpononorud. MeTomsl aHTPOITOTIOTHH.

CraHOBIIGHHE TIPEACTAaBICHWA O TPOUCXOKICHHH 4YelloBeKa. Penurno3Hple  BO33pEHUS.
CoBpeMeHHbIe HayYHBIE TEOPUHU.

CXoacTBO HenmoBeKka € JKUBOTHBIMH. CHCTEMaTHYecKoe MONOKeHHe denoBeka. CBUIETENhCTBA
CXOJICTBA YENIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHIecKre, SMOproIornieckne, (Gpu3nonoro-
OnoxuMudeckue, ToBeneHdeckre. OTIMYMAS 4YelnoBeKa OT KXHBOTHBIX. [IpAMOXOXKIeHHE W KOMILIEKC
CBSI3aHHBIX C HUIM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta M BTOPOW CUTHAIILHON CHCTEMBI.

Hewxymme cuibsl ((akTopbl) aHTPONOreHe3a: OWoyorMueckue, couuanbHbele. CoOOTHOLIEHUE
OMONIOrMYECKHUX M COLMANIBHBIX (DAKTOPOB B aHTPOIIOTEHEE.



OcHOBHEBIE CTaJIMH aHTpoIoreHe3a. PanHue yenoBexooOpasHbie 00e3bsHBI (TPOKOHCYIbI) U paHHUE
MOHTH/IBI — OOIINE MPEAKH YeT0BEeK0OOpa3HbIX 00€3bsH U JI0JCH. ABCTPAIIONUTEKH — JBYHOTHE MPEAKH
moned. YenoBek yMenblid, IEpBbIe U3TOTOBIECHUS OpyIUN Tpyna. UenoBek NPsMOXOIAIIUN U IEPBBIA
BBIXOJ JIIoAeH 3a mpenensl Adpuku. YenoBek redaenbOeprcKuii — o0 MPeaoK HeaHAepPTaIbCKOTo
yernoBeka M 4elnoBeKa pa3yMHOro. UenoBek HeaHAEPTAIbCKUNM Kak BUJ JIIOJEH XOJIOJAHOTO KIMMAaTa.
UYenoBek pa3yMHBIN COBPEMEHHOI'O THUIIA, JEHUCOBCKUI UEIOBEK, OCBOEHNE KOHTHHEHTOB 3a MpeierIaMu
Adpuku. [TageoreHeTnka U najxeoreH OMUKA.

DOBONIONMSI COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBI 0TOOp B  MOMYJSANMAX —YelIOBEKa.
MyTanuuoHHbIi nporecc U noauMopdusM. [lonynsaunonHbie BOMHBL, Apelid reHoB, MUTpalyst U «d3PQeKT
OCHOBATENS» B MOIMYJIALUIX COBPEMEHHOIO YeTOBEKa.

Uenoseueckue packl. [loHsTre o pace. bonbiime pacel: eBporncouaHas (eBpa3uiickas), aBcTpaio-
HerpouaHas (3KBaTOpHajbHasl), MOHIOJOMIHAS (a3uMaTCKO-aMepuKaHcKas). Bpems u myTu pacceneHus
yermoBeka Mo TIuiaHere. EauHCTBO denoBeweckwx pac. HaydHas HeECOCTOSTENBHOCTh pacHu3Ma.
[IpucnocobeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSAM OKpY)KaroIel cpeapl. BnusiHue reorpaduueckoit
cpenpl u apeiida reHoB Ha MOP(OIOTHI0 U (PU3HOJIOTHIO YETIOBEKA.

MexancIuIInHapHbIe METO/BI B r3nyeckoli (OMOIOTHYECKOi) aHTPOMOIOTHU. DBOIIOIMOHHAS
AHTPOIIONIOTHSA U TAaJCOAHTPOIMOIOTUS YETOBEUECKUX MOMYJIsIui. buocornuanbHeie HccaenoBaHUSA
MPHUPOJIBI YenoBeka. MccienoBanue KOIBOIIOIMH OHOJIOTHYECKOTO U COITHAILHOTO B YEITOBEKE.

JdemMoHcTpanun

IToptperst: Y. Hdapsun, JI. JIuku, . S. Porunckuii, M. M. I'epacumMos.

Tabmuib! 1 cxembl: «MeTOIIbI aHTPOITOJIOTHIY, «I 0JIOBHOI MO3T UeyioBekay, «HernoBekooOpa3HbIe
00e3bsHbI», «CKener 4YeloBeKa M CKeJeT MHMMITaH3e», «PyIuMeHThl U aTaBU3MbD), «JBIDKyIINE CHIIBI
AHTPOIIOTE€HE3aY», «DBONIOIMOHHOE JPEBO YETOBEKA», «ABCTPATIONUTEKY, «YeIOBeK yMenblity, «UemoBek
NpAMOXOAsIuiy, «JlenncoBckuid uenosek» «Heannepranbub», « KpomanboH1b», «IIpeaku denoBekay,
«JTanbl 3BOJIIOLUY YeTIOBEKa», «Packl uenoBekay.

O06opynoBaHue: MyJISKU OKaMEHENOCTEH, IPEAMETOB MaTepHalbHOM KyJIbTYphI IIPEIKOB YEIO0BEKa,
penponykiuu (pororpaduu) KapTHH ¢ MU(POIOTHISCKUMH U OMOIEHCKUMHU CHOKETaAMH MIPOUCXOXKICHHS
yenoBeka, ¢ororpaduu HaXOIOK HMCKOIAEMBIX OCTATKOB 4YENOBEKa, CKEIeT YelIO0BeKa, MOAENIb yeperna
YeloBeKa M deperna IIMMIAH3€, MOJEIb KMCTH YeJIOBEKa M KUCTH IIMMIIAH3€, MOJEIU TOpca IMPEAKOB
YeJI0BEKa.

JlaGopaTopnasi pabdora «/3ydueHrne OCOOEHHOCTEW CTPOEHHUS CKelleTa YelIOBeKa, CBSI3aHHBIX C
MPSIMOXOXKICHHEM.

IIpakTuyeckas padora «/I3ydeHne SKOIOTHIECKIX aIaNTaIlUi YEIIOBEKay.

Tema 6. ko/10rusi — HayKa 0 B3aUMOOTHOLLIEHUAX OPraHU3MOB 1 HAIOPraHU3MEHHbIX CHCTeM
¢ OKpy:xamLeii cpenoi

3apoxaeHrne u pa3BuTHe dKonoruu B Tpynax A. ['ymbompara, K. @. Pymee, H. A. Cesepriosa, O.
I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3aensl u 3anaun skonoruu. CBsi3b 3KOIOTHU C APYTUMH HayKaMH.

Meronst skomoruu. [loneBble HaOmoAeHUs. OKCIEPUMEHTHI B OSKOJOTMU: HPUPOAHBIE U
nmabopaTtopHeie. MopaenupoBaHiHe B OKOJOTHH. MOHHUTOPHHT OKpYXKAIOIIEH Cpeabl: JIOKAJIbHEIH,
PETHOHATBHBIN U TI100aTBEHBIH.

3HaveHUE HKOJIOTMYECKUX 3HAHMN NI YeloBeKa. DKOJIOTMYECKOE€ MHPOBO33PEHHE KaK OCHOBA
CBsI3eH wyenmoBedecTBa C MNpHUpoAoi. PopMHpOBaHHE 3KOJIOTMYECKOH KyJNbTYypbl M 3KOJIOIHMYECKON
IPaMOTHOCTH HaceJIEHHUS.

JdemoHcTpanun

[optpersr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

JladopaTtopHas padora «I3yueHrne METOI0B S3KOIOIMYECKUX UCCIIEA0BAHUI.

Tema 7. Opranusmsl U cpena 00N TAHUSA

Okonoruyueckre (GaxTopbl M 3aKOHOMEPHOCTH X JercTBHs. Kiaccmuranus 3KOIOrHYEcKHX
¢dakTopoB: aOuoTHueckue, OHOTHYECKHE, aHTponoreHHsle. OOmMEe 3aKOHOMEPHOCTH JAeHCTBHUS



skonoruyeckux (axropo. Ilpasunmo wmuaumyma (K. Inpenrens, 1O. Jlubux). ToiepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktoppl. CBeT Kak SKomoruueckuii Qaxrop. JleiicTBuE pasHBIX Y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIIBI pACTEHUIN U KUBOTHBIX 110 OTHOIIEHHUIO K
cBetTy. CurnanbHas poib cBeTa. QOTONnepruoInu3m.

TemmnepaTypa Kak dSKolorudeckuii ¢akrtop. [elicTBue TemmepaTypsl Ha  OpPTaHU3MBL
[NolixunorepMHbIe 1 TOMOMOTEPMHBIE OpraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skomoruueckuii ¢akrop. [IprcrocoOiieHus pacTeHUi K MOICPKaHUIO BOIHOTO
Oananca. Knaccudukanus pacteHuii mo oTHOIIEHHIO K Boze. [Ipucmoco0nenus )KUBOTHBIX K M3MEHEHUIO
BOJIHOTO pE&XHMA.

Cpenpl  oOuTaHMS OpraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAS, IIOYBEHHAS, TIIyOHMHHAS
MOJIIOYBEHHAs, BHyTpHOpraHu3MeHHas. Ou3nko-xuMuIeckue 0COOCHHOCTHU cpesl 0OUTaHUsT OPTaHU3MOB.
[Ipucnocobnenns opraHu3MoB K )KU3HU B Pa3HBIX Cpeax.

buonornueckne putmel. BHemnue u BHyTpeHHHE pUTMBI. CyTOUHBIE M TOAWYHBIE PHTMBI.
[prcnocobieHHOCTh OPraHM3MOB K CE30HHBIM N3MEHEHUSIM YCIIOBUH KU3HH.

XKuznennsie popmbl oprann3MoB. [lonsrue o xuzHeHHOH Gopme. XKuzHeHHbIe HOPMBI pacTeHUN:
JIepeBbsl, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, ONHOJETHHE TpaBbl. JKW3HEHHBIE (OPMEI
KUBOTHBIX: THIPOOUOHTBI, TEOOMOHTEHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckue dakTopel. Buapl OMOTHYECKWX B3aWMOICHCTBUN: KOHKYPEHITHS, XUITHHYECTBO,
cum6bro3 u ero Qopmel. [lapazuTu3m, Koomepanus, MyTyaJid3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckue B3aumoseiicTBus (Tonmuueckue, ¢opudeckue, Qadpuueckue).
3HaueHne OMOTHYECKIX B3aUMOJICUCTBHI IS CYIIECTBOBAHUSI OPTaHU3MOB B cpefie oouTanus. [IpuHiumn
KOHKYPEHTHOT'O MCKIIIOYEHHUSI.

JdemoHcTpanuu

Tabauipl U cxeMbl: «DKoIorudeckue GpakTopb», «CBETOBOH CHEKTP», « IKOJIOTHYECKUE TPYIIILI
JKUBOTHBIX TI0 OTHOIIEHHUIO K CBETY», «eIIOKpOBHBIE KXUBOTHBIE», «XOIOAHOKPOBHBIE >KHBOTHBIEY,
«DPU3NONOTHYECKHE aTANTAIIIH KUBOTHBIX», «Cpensl 00UTaHUS OpTaHN3MOBY, «bHONIOTHUecKne pUTMBD»,
«Kuznennsie hopmel pacteHuity, «Kn3neHHbsie (HOPMBI JKUBOTHBIX», « IKOCHCTEMA IUPOKOINCTBEHHOTO
Jeca», «JKochucTeMa XBoWHoro Jecay, «llemn mmTaHWA», «XWUNHUYECTBO», «llapazutuzmy»,
«Konkypenmusn», «Cumonosy, «KommeHcammnzmy.

Ob6opynoBanue: Tepbdapuul pacTeHUl W JKUBOTHBIX, MPHUCIIOCOONEHHBIX K BIFSTHHUIO Pa3JIdYHBIX
AKOJIOTHYECKIX (DAaKTOPOB, TepOApHH CBETONIOOMBHIX, TEHEMOOWBBIX M TEHEBBIHOCIHMBBIX pPAaCTCHUM,
CBETONIOOWBBIE, TEHEMIOOMBHIE W TEHEBBIHOCIMBHIE KOMHATHBIE PACTEHHs, TepOapuu M KOJUIEKIIHU
TEIUTONMIOOMBEIX, 3WUMOCTOWKHX, MOpPO30YCTOWYHMBBIX pACTEHWH, dydena NTHIl U 3Bepel, repdapuu
pacTeHuit, oTHOCATIMXCS K TUTpoduTam, kcepoduram, Mme3ohutaM, KOMHATHBIE PACTEHUS JaHHBIX TPYIIIL,
KOJIJIEKITUY KUBOTHBIX, OOMTAIOMIMX B Pa3HBIX cpefax, repOapuul U KOJIJIEKIIUH PACTeHUH W KUBOTHBIX,
o0JTafatoMMX YepTaMu MPHUCTIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHWSM YCIIOBUH JKH3HH, repbapuu u
KOJIJIEKITUY PACTEHUH W )KHBOTHBIX Pa3iIMYHBIX )KU3HEHHBIX (POPM, KOJUIEKITHH KUBOTHBIX, YIACTBYIOIIHX
B Pa3IMIHBIX OMOTHYECKAX B3aUMOJICHCTBHSIX.

JlaGopaTopHas pa6oTta «BbisiBieHre TpHUCIIOCOOTIEHNN OPTaHU3MOB K BIIMSTHHIO CBETa.

JlaGopaTopHasi paboTa «BbisiBieHrEe TpHUCTIOCOOIEHN OPTaHU3MOB K BIMSHHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHHI U3 pa3HBIX MECT OOUTAHUSY.

Tema 8. IxoJiorust BUAOB U MOMYJIS UM

DKOJIIOTHYeCKUe XapakTepuCTUKH momymsanud. llonmynsius xak Owonormdeckast cucrema. Poinb
HEOJTHOPOJHOCTH Cpefbl, (pu3mdeckux OapbepoB M 0COOEHHOCTEH OWONOrMU BHIIOB B (HOPMUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTYphl momynsnuii. (OCHOBHBIE TOKa3aTeNd TOMYJISAIUH: YUCIEHHOCTb,
IJIOTHOCTh, BO3pPAcTHAs W IIOJIOBAasl CTPYKTYpa, POXKIAEMOCThb, MPUPOCT, TEMIT POCTa, CMEPTHOCTD,
MUTpaIusl.

Okosornueckas CTpykTypa nonyisui. OLeHKa YUCIeHHOCTH MOMyISINUY. [IMHaMuKa MoyJIsaiun
u €€ perymsuus. buorndeckuii moreHIMAI NONyaauuy. MonenupoBaHue JUHAMUKY nonyssaun. Kpuseie



pocta uucneHHocTd nonynsanuu. Kpuble BbDKHMBaHUA. Perymsiuuss 4YMCIEHHOCTH TOMYJSIIMHA: POJb
(akTOpOB, 3aBHCAMIMX W HE 3aBUCSIIUX OT IJIOTHOCTH. ODKOJNOTHYECKHE cTpaTermu BuaoB (- m K-
CTpaTerun).

[NonsiTre 06 sKomoruueckod HuIe Buaa. Mecroodutanue. MHOroMepHas MOJIENb SKOJIOTHY €CKOM
aumm Jx. M. Xatunncona. Pazmepsl axonornueckoi Huid. [loreHnnanbHas U peanu30BaHHAs HUIIH.

Bun xak cuctema nonynsuuii. Apeansl BUI0B. BUJIbI M X )KM3HEHHBIE CTPATETHH. DKOJOTHYECKHE
SKBHMBAJICHTHI.

3aKOHOMEPHOCTH TOBEAEHHMS M MHUTpaldid >KUBOTHBIX. bHomormdeckre HWHBa3HM UYy>KEPOIHBIX
BHJIOB.

JdemMoHcTpanun

IToptper: Ixx. M. XaTunHCOH.

Tabmuupl U cxeMmbl: «DKOJOTHYECKAE XapaKTepPHCTHKH monmymsauun», «lIpoctpancTBenHas
CTPYKTYpa MOMyniauun», «Bo3pacTHple MupaMuIbl TOMYJSAIUN», «CKOPOCTh 3aceleHHs MOBEPXHOCTH
3eMIIH pa3IuIHbIMH OpraHu3MamMm», «Mogens sxonoruueckoi Humm [x. M. XaTunHcoHay.

O0opynoBanue: repbapuu pacTeHUH, KOJJICKIIUU YKUBOTHBIX.

JlaGopaTopuas padota «[IpucrocobiaeHus: CeMsH pacTeHHI K PACCEICHUIO.

Tema 9. JkoJiorusi co0061eCTB. IKOJIOTHYECKHE CHCTEMBI.

CoobrmecTBa opranu3MoB. brorieHo3 u ero cTpykrypa. CBsi3u MEXTy OpraHH3MaMy B OHOIIEHO3¢.

Okocucrema Kak oTkpsiTas cucrema (A. Jx. Tercnu). OyHKIIMOHAIBHBIE OJIOKH OpPraHU3MOB B
9KOCUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, penyleHTsl. Tpoduueckre ypoBHU. Tpodudeckue menu u CeTH.
Abunornueckue O10KH 3KocucTeM. [10oUBbI U UJIBI B 3KOCHCTEMaX. KpyroBopoT BElecTB U MOTOK YHEPTHH
B DKOCHCTEME.

OcHOBHBIE TTOKa3aTeNN 3KOCUCTeMbI. bromacca u mpoayKinsa. JKOIOTHYEeCKHe MUPaMUbl YHCel,
OroMacchl ¥ SHEPTHH.

Hunamurka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HarpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuH. IlepBUYHbIE U BTOPUUYHBIE CYKI[ECCUU M MX IPUYUHBI.
AHTpOITOreHHBIC BO3JACHCTBHUS Ha CyKIleccuu. KimMakcHoe coobmectBo. bruopaznoobOpasnue u MmMOmMHOTA
KpPYI'OBOpOTa BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

IIpuponHsie 3K0CUCTEMBI. DKoCUCmEMbl 03EP U peK. IKOCUCHeMbl MOPeli U OKeaHo8. DKOCUCHeMbl
MYHOp, 71€CO8, CIMeneli, Nycmbltb.

AHTPOIOreHHBIE 3KOCUCTEMBL. Arpo3kocrucTeMa. ArpoleHos. Pazmiumst Mexny aHTpOIOreHHBIMU
U IPUPOTHBIMHU S3KOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. loponckas ¢mopa u dayHa.
CunanTponu3anusi ropofckoi (ayHel. buonormueckoe u X03siiCTBEHHOE 3HAa4Y€HHE arpOIKOCHUCTEM U
ypOOIKOCHCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpraHU3MOB B dKOCHUCTeMax. Posb
Kackaonoeo sggexma u 6u008-30upuxamopos (Kirouegvlx 8u008) 8 (DYHKYUOHUPOBAHUU IKOCUCTHEM.
IIepenoc sHEPrUU U BEMIECTB MEXAY CMEXHBIMHU 3KOCUCTEMAMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISIUUN
1 3KOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ACHCTBHH.

Mexanuzmul 6030elicmeusi 3a2pssHEHUU PA3HLIX MUNOE HA CYOOPSAHUBMEHHOM, OPSAHUIMEHHOM,
NORYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl IKOJIOSUUECKO20 HOPMUPOBAHUS AHMPONOLEHHO20
6030eticmeusi. MeTo10JI0T sl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCHCTEM.

JdemoHcTpanun

IToptper: A. Ix. Tencnu.

Tabmuuer u  cxembl: «CTpykTypa OHOLIEHO3a», «OKOCHUCTEMa IIHUPOKOJIMCTBEHHOI'O JIecay,
«KocHucTeMa XBOWHOIO Jieca», «DyHKIMOHAIBHBIE IPYIIIBl OPIraHU3MOB B 3KocucTeme», «Kpyrosopor
BEIIECTB B 3KocucTeMe», «llemn mnurtanus (macrOuinHas, AeTpUTHAas)», «IDKOJOrMYEcKas HHpamuia
quceny», «IKOoIOTHIecKasl mupaMuaa OuomMacchl», «JKOIOrndeckas nupamMuaa sHeprumny», «OopasoBaHue
Oonoray, «llepBuuHas cykueccus», «BoccraHoBieHHE jeca IMOCIE MOXKapa», «IKOCHCTEMa 03epay,
«ArporeHo3», «KpyroBopor BelecTB U MOTOK SHEPTUH B arpoueHose», «lIpuMepsl ypooskocucTem».



Ob6opynoBanue: repOapuy pacTeHHH, KOJJICKIMHA HACEKOMBIX, Yydena NTUI U 3Bepel, repOapun
KyJBTYPHBIX M JUKOPACTYIIUX PACTCHUH, aKBAPHYM KaK MOJENb SKOCHCTEMBI.

[pakTuyeckas padora «/3ydeHue u onrcanme ypOo03KOCHCTEMBIY.

JlaGopaTopHasi padoTa «/I3ydeHue pazHoo0pas3usi MEITKUX MOYBEHHBIX YWICHUCTOHOTHX B Pa3HBIX
IKOCUCTEMAX).

Ikekypensi «OKCKypcusi B TUNHMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSK, eIbHHUK, Ha
CYXOZIOJTbHBIN HITH MTOWMEHHBIH JIYT, 03€p0, OOJIOTO)».

IKCKYypeHs «DKCKYpCHUs B arpodKOCHCTEMY (Ha TOJIe UM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obmeranerapHas o0oouka 3eMii, TJE CYIISCTBYET WJIM CYIIIECTBOBaa >KU3Hb.
Paszsutre npencraeineHuii o Ouocdepe B Tpymax . 3tocca. Yuenue B. WM. Bepnanckoro o 6uochepe.
O6mnactu buocdeps! u eé cocras. JKupoe BeniecTBo onocdepsl 1 ero GpyHKIHH.

3aKOHOMEPHOCTH cymiecTBoBanust Ouocheprl. OcoOeHHocTu Ouochepsl Kak  TII00ATBHON
sKocucTeMbl. [lnHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemiecTB M OMOr€OXUMHYECKHE
UK (yrieposia, a3ota). PUTMHYHOCTE siBIeHUI B Onocdepe.

3oHanbHOCTE OHochephl. [loHsTre 0 Ouome. OCHOBHBIC OMOMBI CYIIH: TYHJpa, XBOHHBIC Jieca,
CMCIIAaHHBIC U MHWPOKOJHUCTBCHHBIC JIECa, CTCIIUM, CaBAHHbI, MMYCTBIHHU, TPOIIMYECKUE JI€CA, BBICOKOT' OPbA.
Kimmat, pacTuTensHBINA 1 5KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa u (GYHKIIAS JKABBIX CHCTEM, OIlEHKa WX PECYpCHOTO TOTEeHIHana U OmochepHBIX
(hyHKIHIA.

JdemMoHcTpanun

[optpetsi: B. U. Bepuanckwuii, 3. 3rocc.

Tabmuie 1 cxembl: «I['eoceprr 3emmny», «KpyroBopoT azora B mpupoze», «Kpyrosopot yriepoaa
B npupoze», «Kpyrosopor kuciopona B npupoae», «Kpyrosopor Bozsl B npupose», «OCHOBHbIE OHOMBI
cymm», «KnumaTraeckue nosica 3eMin», « Tyaapay, «Taiiray, «Cmenranabi 1ecy, «LupokonrcTBeHHBIH
necy, «Crenby, «CaBanHay, «llyctemsmy, « Tponudeckuit gecy.

O6opynoBaHue: TepOapuy paCTEHUH pPa3HBIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. UestoBek U OKpYy:Kaloias cpeaa

DKoNornueckue KpHU3nChl M UX NMpUYnHBL BoszeiicTBue uenoBeka Ha Omocdepy. 3arpsi3HeHHe
BO3YyMmHON cpenpl. OxpaHa Bo3myxa. 3arps3HeHHe BOAHON cpemsl. OxpaHa BOTHBIX PECYPCOB.
Pa3pymenue noussl. OxpaHa HOYBEHHBIX PECYPCOB. M3MeHeHNE KiInMaTa.

AHTPOIOreHHOE BO3JEHCTBHE HA PACTUTENbHBIA M KMBOTHbIM Mup. OXpaHa pacTUTENBHOIO U
XKHUBOTHOr0 Mupa. OCHOBHBIE NPHUHLMIBI OXpaHbl npuponsl. Kpacuele kHuru. Ocobo oxpaHsieMble
npupoxasie Teppuropun (OOIIT). boranmdeckre caapl U 300JI0THUECKUE TTAPKH.

OcHOBHBIC TNPHHLUIBI YCTONYMBOIO PAa3BUTUS 4YeJIOBEUECTBA M MpuUpoAbl. PammoHanpHOE
MIPUPOAOIIONB30BAHNE M COXpaHEHUE OMOIOrHYEcKOro pasHooOpaszus 3emiu. OOMe 3aKOHOMEPHOCTH
IJ100aNbHBIX JKOJMOTMYECKUX KpHU3UCOB. (OCOOEHHOCTH COBPEMEHHOI'O KpH3HCAa U €ro BEPOSTHBIC
MOCJIEACTBUSL.

Pa3Burue METOmOB MOHUTOPHMHIA DPAa3BUTUSl ONACHBIX TEXHOTCHHBIX IporeccoB. CucmemHvle
uccnedosanus nepexoda K pecypcocbepezaioujeli u KOHKypeHmocnocoonou snepeemuxe. buonoeuueckoe
pasnoobpasue u 6uopecypcul. Hayuonanvnuvie ungpopmayuonnsie cucmemsl, obecneyusaiouwjue 0OCmyn K
uHpopmayuu no cOCMoAHUI0O 0MOETbHLIX U008 U dKocucmem. OcHO8bl IKopeadburumayuu dIKocucmem u
cnoco606 6opvobL ¢ buonoepedcoenusmu. Pekoncmpykyus MOpCKUX u HA3eMHBIX IKOCUCEM.

JdemoHcTpanun

Tabmuupl u cxemsl: «3arps3HeHHe aTMochepbl», «3arps3HeHHe ruapocdepbl», «3arps3HeHue
nouBs», «llapHukoBelii 3ddexT», «Ocobo oxpaHsemMble NPUPOIAHBIE TeppuUTOpUN», «Moxenu
YIPaBIIEMOIro MUPAY.

Ob6opynoBanue: Qororpadunu oOxpaHseMbIX pacTeHMH M >KMBOTHBIX KpacHoili kHurm Poccuiickoit
®enepannn, KpacHol KHUTH pernoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS OOYYAIOIIUMUCS IIPOTrpamMm
cpenHero obmiero o0pa3oBaHus: IMYHOCTHBIE, METAIIPEAMETHEIE U IPEIMETHBIE.

B cTpyKTYype TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS POrPaMMbl IO OMOJIOTHY BBIACIECHBI CIEAYIOINE
COCTABJISIFOIINE: OCO3HAHHE O0YUYAIOIIUMHUCS POCCUHUCKON TpaskIaHCKON HIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTA U CAMOOIIPEIeNICHUIO, Haluyue Momueayuy K o0ydyeHno OUoIoru,
yereHanpaeieHHoe pasgumue BHYTPEHHUX YOSKICHHWU JMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH M
HCTOPUYECKUX TPAAUINIA Pa3BUTHS OHOIIOTHUECKOTO 3HAHUS, 20MOBHOCb U CHOCOOHOCHb 00YUarOIIIXCS
PYKOBOACTBOBATLCA B cBoOei JACATCIIBHOCTU HEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, IPUCYHIUMHU CUCTEME
OMONOTMUECKOTO O0pa30BaHUsI, HaAIUuue NPABOCO3HAHUS IKOIOTHUECKOH KYIBTYPBI, CHOCOOHOCMU
cmaeums TN U CTPOUTD KU3HEHHBIE MJIaHbI.

JInuHOCTHEIE PE3YIbTAaThl OCBOCHUS MTPOrpaMMBI 110 OHOJIOrnu JOCTUT'aOTCA B CAUHCTBE yqe6H0171 u
BOCHHUTATEIbHON JACATCIIBHOCTU B COOTBETCTBUU C TpaJUIITMOHHBIMUA pOCCHﬁCKHMH COIIMOKYJIbTYPHBIMU,
HUCTOPUYCCKUMU W OYXOBHO-HPABCTBCHHBIMU HEHHOCTAMH, HNPUHATBIMU B O6IlIeCTBe npaBujiaMu H
HOpMaMH TIOBEIEHHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOBOCIHTAHHUS W CaMOPa3BUTHS,
pa3sBUTUA BHYTpeHHeﬁ IMMO3NIWHU JIMYHOCTHU, ITAaTPUOTHU3MA U YBAXKCHUS K 3aKOHY U ITPABONOPAJKY, YEIOBEKY
TpyJda 1 CTapmieMy MMOKOJICHNIO, BBAUMHOI'O YBAXKCHUA, 6epe>I<Hor0 OTHOIICHUSA K KYJIbTYPHOMY HACJICAUTO
U TpaJULIMsIM MHOTOHAIIMOHAJIbHOTO Hapojia Poccuiickoit denepaiiniu, Ipupoje U OKpYKaroulei cpere.

JlmdHOCTHBIE pe3ylbTaThl OCBOGHHSA YUeOHOro mpeamera «buOJOrHsS» JOMKHBI OTPaXKaTh
TOTOBHOCTH U CIIOCOOHOCTH 00YYaONIHXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3HIINCH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHEHTAIlMii, TO3WTUBHBIX BHYTPEHHHUX  yOEXKIEHH,
COOTBETCTBYIOIMINX TPAAUIIMOHHBIM [IEHHOCTSIM POCCHICKOT0 00IIIEeCTBa, pacIiInpeHne )KU3HEHHOT O OIbITa
Y OTIBITA JAEATEIIbHOCTH B IIPOIIECCE Pean3aliii OCHOBHBIX HAIIPABIICHHUH BOCIIHTATEIBHON JIESITETHHOCTH,
B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIMTAHMA:

c(hOpMHUPOBAaHHOCTh TPAKITAHCKON ITO3WIUN OOYYAIOMIErocss Kak aKTHBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUHCKOTo OOIIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 0053aHHOCTEH, yBa)KEHUE 3aKOHA U PABOIIOPSIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IIPH CO3/IAHUH YI€OHBIX TPOEKTOB, PEIICHUN
Y9e0HBIX ¥ ITO3HABATEIBHBIX 33/1a4, BEITOIHEHUN OMOIOTHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OIPENesITh COOCTBEHHYIO IMO3WIMIO MO OTHOIIEHWIO K SBIEHUSM COBPEMEHHOW
’KH3HHU U OOBSICHSITH €€;

YMEHHE YIUTHIBATh B CBOMX JAEHCTBHUSIX HEOOXOJMMOCTH KOHCTPYKTHBHOT'O B3aUMOJISHCTBHS JIFOIEH
C pa3HBIMH YOXKIECHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSIMH M COIIMAIEHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIECCE COBMECTHOTO BEITIONHEHUS YIE€OHBIX, TO3HABATENFHBIX
M HCCIEeNOBATENbCKUX 3a/1ad, YBXKUTEIHHOIO OTHOIICHHWS K MHEHHIO OITOHEHTOB NPH OOCYKICHHH
CHOPHBIX BOIPOCOB OMOJIOTMYECKOT0 CONEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON JEATEIThHOCTH;

2) N1aTPUOTHYECKOI0 BOCIIMTAHMS

chOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOW HICHTUIHOCTH, MATPHOTH3MA, YBAXKEHHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoii, ropoctu 3a cBod Kpaii, cBoro PonrHy, CBO s3bIK U
KYJIBTYpY, TPOILIOE U HACTOSIIIee MHOIOHAITMOHAIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHKE K IPUPOIHOMY HACIEANIO M TaMSITHUKAM IIPUPOABI, T0CTIKeHUIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTUSIX, TPYAE;



CHOCOOHOCTh OICHUBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH,
MMOHMMAHUS 3HAYCHUs OMOJIOTMU B MO3HAHWUHU 3aKOHOB TPUPOBI, B KU3HHU YEJIOBEKAa M COBPEMEHHOI'O
oO1ecTna;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW POCCUHCKOr0 HapoAa;

c(hOPMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO TIOBEICHHUS,

CIOCOOHOCTh OIGHMBATH CHTYallUI0 M MPUHUMATh OCO3HAHHEBIC PEUICHUS, OPUEHTHPYACh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMEI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOT'O OYIyIIETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTEISAM, CO3/IAaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUHU C TpaJMIIUsIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

9CTETUYCCKOC OTHOUICHUEC K MHUPY, BKJIIOYasd 3CTCTUKY 6BITa, HaY4YHOI'O U TCXHUYECKOI'o TBOpUECTBA,
cropTa, Tpy/a, OOIIECTBEHHBIX OTHOIIICHHIA;

IMOHUMaHUE AYMOIMOHAJILHOTO BO3/IEWCTBHUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHUIO B PA3HBIX BHJAaX HMCKYCCTBA, CTPEMIICHHUE IIPOABJIATH KadeCTBa
TBOPYECKOW JINUHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHPOBAHUS KYJbTYPbI 30POBbA M 3MOIMOHAILHOIO
0aronoryums:

MIOHUMAaHWe W peanu3amnus 370poBOoro W 0Oe30macHOro oOpa3a JKWU3HH (3I0pOBOE IMHTAHUE,
coOuro/IeHN e TUTUEHNYECKUX TTPABIII M HOPM, COATaHCHPOBAHHBIN PEXXUM 3aHITHI U OTIBIXA, PETYISIpHAs
(u3mdeckas aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIICHHS K COOCTBEHHOMY
(hM3UUECKOMY U TICUXUYECKOMY 310POBBIO;

MMOHMMaHWE [EHHOCTH MPaBWJI WHIMBUAYAIBHOTO W KOJUIEKTHBHOTO 0€30MacHOro MOBENEHHS B
CUTYaIUX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAHUE MTOCTIEAICTBUI U HENPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHHUS aTKOTOMISI, HAPKOTHUKOB,
KypeHHS);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HAHHUE IEHHOCTH MaCTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTHBHOW JEITETFHOCTH TEXHOJOTMYECKOH M COIMAIBHOW HAIMPaBICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH H CAMOCTOSITETHHO BBITIONHSTH TAKYIO JIEITEFHOCTS;

WHTEpeC K pa3nuyHbiM cdepam TpoecCHOHATBHON —NesITeNbHOCTH, YMEHHWE COBEpIIaTh
OCO3HaHHBIN BEIOOP Oymytieii mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUTaHEI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHHIO Ha MPOTSHKEHUN BCEH JKU3HU;

7) 3K0JI0rMYeCKOT0 BOCIIUTAHMS:

AKOIIOTUYECKH IEIeCO00pa3HOe OTHOIIEHUE K IPUPOJIE KaK MICTOYHUKY KU3HU Ha 3eMiie, OCHOBE e
CYIIECTBOBAHUS;

TIOBBIIIIEHNE YPOBHS IKOJIOTHYECKOH KYIbTYpPhI: MPHOOPETEHHE OIBITA IJIAHUPOBAHUS TIOCTYIIKOB H
OLIEHKH WX BO3MOKHBIX TIOCIEICTBUH ISl OKPY KAIOIIEH CPempl;

OCO3HAHUE III00aTHLHOr0 XapaKTepa HKOJOTHIECKUX MPOOIIEM U TYTEeH UX pelleHus;

CIOCOOHOCTh HCIIONB30BaTh NpUOOpeTaeMble MPU H3YYeHWH OWOJIOTUW 3HAHWUS U YMEHUS IIpH
pemieHuu TpoOieM, CBS3aHHBIX C PAMOHAIBHBIM IPHPOJONOIB30BAHUEM (COOIOJIEHHE TPaBUI
MOBEIEHUS] B TIPUPOJIe, HANPABICHHBIX HA COXpaHEHHE PaBHOBECHS B DKOCHCTEMAaX, OXpPaHy BHJIOB,
aKocHcTeM, Ornochepsl);

AKTUBHOE HEMpUATHE NEWCTBHIA, MPUHOCAIINX Bpe OKPYXKAIOIIed MPHUPOTHOW Cpele, yMEHHue
MIPOrHO3UPOBATh HEOIATONPUSATHBIC SKOJIOTMYECKUE TIOCIEACTBUS TPENIPUHAMACMBIX JEUCTBUH U
Mpe0TBpAIIaTh UX;



HaJIWYHE PA3BUTOTO SKOJIOTHUECKOT'0 MBIIIJICHHUS, IKOJIOTHUECKON KYJIbTYPHBI, ONBITA AESITEIbHOCTH
9KOJIOTHMYECKOH  HANpaBIEHHOCTH, yMEHHs  pPYKOBOACTBOBATHCS MMM B  [O3HABaTEIbHOM,
KOMMYHHKAaTUBHOH W COLMAJIbHOW MPAaKTHKE, FOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW AEATENbHOCTH
9KOJIOTHYECKOI HAalPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHNSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI HAYKH
1 OOIECTBEHHOH MPaKTHKH, OCHOBAHHOTO Ha JIHaJiore KyJIbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YHTATENBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBHSI MEKILY
JOABMU ¥ TTO3HAHUS MUDA;

noHWMaHue crenudukn OWONOrMM KaK HayKH, OCO3HaHHMsA €€ polmu B (QOpPMUPOBAHUH
PalMOHATIBLHOTO HAYYHOTO MBIIIIEHHUS, CO3JIAHIH [ETIOCTHOTO MPECTaBICHHs 00 OKPYKaoIeM MUpe KaKk
0 eIUHCTBE MPHUPOJIBI, YeNOoBEeKa M OOIIeCTBa, B TO3HAHHU TPHPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH
mpobiieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJIsi COBPEMEHHOW IHMBMIIM3ALIUK: 00ECIIeueHHs HOBOTO
YPOBHS Pa3BUTHS METUIIMHEI, CO3[IaHNE MTEPCIIEKTUBHBIX OMOTEXHOIOTHIA, CIIOCOOHBIX pelaTh PeCypCHbIE
MpoOIeMbl pa3BUTHSI YETIOBEUECTBA, MOMCKA MyTel BBIXOJA W3 TII00ATBHBIX YKOJIOTMYECKUX MPOOIEM H
obecriedyeHusl Tepexojila K YCTOWYMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIIONL30BAHUIO TPUPOIHBIX
pecypcoB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB YKH3HU;

3aMHTEPECOBAHHOCTH B TIOIYYEHUN OMOIOrHYEeCKUX 3HAHHUH B I[EJISIX TTOBBIIICHHS O0IIeH KYIbTYPHI,
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (QYHKIMOHATBHOM TIpPaMOTHOCTH
o0y4arommxcsi, pOpMHPYEMO TPU U3yIEHUH OHOJIOTHH;

MMOHUMaHHE CYIITHOCTH METOJIOB IO3HAHMUS, UCTIONIL3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIOJIB30BaTh IIOJy4YaeMble 3HAHMSA Ui aHajiu3a U OOBACHEHUs SIBJICHUI OKpYXKalOIIEro Mupa U
MPOUCXOAAIIMX B HEM HM3MEHEHMH, yMEHUE JelaTb OOOCHOBaHHBIE 3aKJIIOYECHHUS Ha OCHOBE HAayUYHBIX
(haKTOB ¥ UMEIOLIMXCS JaHHBIX C LEJIbI0 ITOJIyYeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMONOTMYECKUE 3HAHUSA IJIS pelIeHus HpolsieM B
peasbHbIX KU3HEHHBIX CUTYaIUSX;

OCO3HAaHUE LEHHOCTM HAy4yHOH [JEATENbHOCTH, TOTOBHOCTh OCYILECTBIISITH IPOEKTHYIO U
HCCIIEI0BATENBCKYIO JEATEIbHOCTh MHAUBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY
MIOY4EHHUIO HOBBIX 3HAaHUM 110 OMOJIOTMU B COOTBETCTBUY C )KU3HEHHBIMU IOTPEOHOCTAMH.

METAINIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS YI4EOHOT0 MmpeaMeTa « BHomorusy BKIIIOYAIOT: 3HAYMMBbIE
s (opMHUPOBaHUS MHPOBO33PEHUS OOYUYAIOMIMXCA MEKIUCHHUILUTHHAPHBIE (MEXIPEIMETHEIE)
oOmIeHayYHbIE TOHATHSA, OTPAXKAIOIIUE [EIOCTHOCTh HAYYHOH KapTHHBI MUpa M CHEIU(HUKY METOIOB
MIO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, SBICHHUE, IPOIECC, CHCTEMAa,
Hay4HBIH (DaKT, TPUHINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIIETO0BaHUE, HAOIIO/ICHUE,
U3MEpeHHe, OSKCHepUMEHT W JpYyrue); YyHUBEpCcalbHbIe YydeOHBbIE JeHCTBUS (IIO3HABATEIbHEIE,
KOMMYHHKATUBHBIE, PEryJIATHBHEIE), oOecrieunBaronme GopmMrupoBanue (pyHKIMOHATBHON I'PAMOTHOCTH U
COLMAIEHON KOMIIETEHIIMH OOYYAIOIIMXCS; CIIOCOOHOCTh OOYyYaromMXCsl HCIONB30BaTh OCBOCHHBIC
MEXIUCUUILUTMHAPHBIE, MHPOBO33DEHYECKHE 3HAHWS W yHUBEpPCAJbHBIE YdeOHBIE JEHCTBHS B
MO3HABATEIILHON M COIMAIBHOMN MPAKTHKE.

B pesynbraTe n3ydeHus OMONOrMM Ha YPOBHE CpEIHEro olmero oOpa3oBaHUs y 00y4aromierocs
OynyT chOpMUpPOBaHBI IIO3HABATEIbHBIE YHHBEPCAJIbHBIE Yy4eOHBIE JEHCTBUS, KOMMYHHKATHUBHbIC
YHUBEpCcaJIbHbIe yueOHbIe NEHCTBUS, PEryIsTHBHBIE YHUBEpCalbHbIE yueOHBbIE ACHCTBHSI, COBMECTHAS
JeATEbHOCTb.



MeranpeaMeTHbIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl CPEJHEro OOIIEro oO0pa3oBaHHS JOJIKHBI
OTpakaThb:

OsiiaieHue yHHUBEPCAJLHBIMI y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBble JJOTHYECKHE ICHCTBUSA:

CaMOCTOSATENBFHO (YOPMYIUPOBAThH U aKTYaJIMU3UPOBATh MPOOJIEMY, paccMaTpUBATh €€ BCECTOPOHHE;

WCTONB30BaTh MPH OCBOCHWU 3HAHUK NpPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHUHTE3a,
CpaBHEHHUS, KiIacCH(PUKaLUK, 0000IIEHHS), PACKPBIBATH CMBICT OMOJIOTMYECKUX MOHITUN (BBIICIATh UX
XapaKTepHbIE MPU3HAKHY, YCTAHABIUBATH CBSI3U C JPYTHMMHU TOHATHSIMH );

OIPEENITh 1K JAESTeIbHOCTH, 3a/1aBasi mapamMeTpbl U KPUTEPUH UX JTOCTHIKEHHUS, COOTHOCUTD
PE3YNBTATHI ASSITEIBHOCTH C MOCTABICHHBIMHU EIISIMU;

HCTOJIB30BaTh OMONOTHYECKHE IOHATHS JJ1s1 OOBSICHEHU ST ()aKTOB U SIBJICHUH KUBOHM MPUPOJIBI;

CTPOUTH JIOTHYECKHE PpaCCYXJeHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJOTMH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHSI B pacCMAaTPUBAEMBIX SIBICHUSAX, (DOPMYNIHMpOBaTH BBIBOABI H
3aKITIOYCHHS,

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEIACTBAa U TPEACTAaBICHUS CYIISCTBEHHBIX CBS3eH WU
OTHOUICHUH B U3y4aeMbIX OHOJOTHYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUHMI PA3HOTO PO/, BBISBICHHBIX
B Pa3UYHBIX WHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pEHICHHS NpoOJIEeMbl ¢ Y4ETOM aHaM3a WMEIOMINXCS MAaTepHAbHBIX |
HEMAaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBEI B JIESITEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISIM, OIICHHBATH
PHCKH TTOCIEACTBUH JIESITENBHOCTH;

KOODJIMHHPOBATh ¥  BBIIOJNHATH pabdoOTy B  YCIOBHUSX PEAIBHOIO, BHUPTYaJIbHOIO U
KOMOMHHPOBaHHOTO B3aUMOJICHCTBUSI;

pa3BHBaTh KPEaTHBHOE MBIIIJICHHUE TP PELICHUN KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIeA0BATEbCKHE AeliCTBHSA:

BJIAJCTh HAaBBIKAMH Yy4eOHO-HCCIIEIOBATEIbCKOH W MPOEKTHOW JeATeIbHOCTH, HaBBIKAMU
paspenieHust IpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOOB PELICHHS
MPAaKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3JIMYHbIX METOIOB MO3HAHNS;

UCTIONB30BATh PA3JIMYHbIC BUIBI ICATEIHHOCTH 10 TOIYyYEHHIO HOBOTO 3HAHHSI, €T0 MHTEPIPETAIHH,
npeoOpa3oBaHNI0 M NMPUMEHEHHIO B YYEOHBIX CHUTyalUsAX, B TOM YHCJIE HPU CO3MAHUU Y4EOHBIX M
COLMATBHBIX TIPOCKTOB;

(GbopMHUpOBaTh HAYYHBIA THUI MBIIUICHHUS, BJAJETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH
MOHATUSMH ¥ METOIAMHU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 33Ja4 B 00PA30BATEINBHOMN JSSATEIFHOCTH M KH3HEHHBIX
CHUTYaIHsX;

BBISBJITH NTPUYMHHO-CIICICTBEHHbBIC CBS3M M aKTYyaJM3WPOBAThH 3a]ady, BHIIBHIAaTh THIIOTE3y €€
pelIeHrs, HaXOAWTh APTYMEHTHI IS JIOKA3aTeNbCTBA CBOMX YTBEpP)KICHHH, 3alaBaTh Mapamerpsl U
KPHUTEPHU PELICHMS;

aHaJIM3UPOBATh IMOJIYYCHHBIE B XOJE PEIICHMS 3a7adyd Pe3yiIbTaTbl, KPUTHUECKH OICHHBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBAThH IPHOOPETEHHBIN OIBIT;

OCYIIECTBJIATh IICICHANPABICHHBIH MOWCK IIepeHOCa CPeICTB M CIoco0OB  JEHCTBUS B
npoheCCHOHAITBHYIO Cpery;

YMETh TIePEHOCHTh 3HAHHS B TIO3HABATEILHYIO U TIPAKTUYECKYIO 00JIACTH JKU3HEeATeIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHMS M3 Pa3HBIX MPEIMETHBIX o0acTeii;

BBIJIBUTaTh HOBBIC WJICH, NpeiiaraTb OPUTHHAIBHBIC ITOJXOIbI U PEIICHHUs, CTABUTH MPOOJIEMBI U
3aj1a4M, JIOMYCKAIOUINE aJIbTepHATUBHBIE PEIICHUS.

3) paborta ¢ nndopmanueit:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpPMALUK (TEKCTe y4eOHOro mocoOus, Hay4HO-
MOIMYJISIPHON JTUTEpaType, OMOIOrMYECKUX CIOBAapsAX M CHPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax AaHHBIX, B



Untepuere), ananm3upoBaTh MHGOPMALUIO Pa3IHYHBIX BUAOB M (HOPM MpPEACTABICHUS, KPUTHUYECKU
OLIGHUBATH €€ JJOCTOBEPHOCTH U HEMPOTUBOPEYHBOCTD;

($hopMyITUpPOBaTh 3alIPOCHl M MPUMEHSATH Pa3IMYHBIE METOBI IPU MIOUCKE U 0TOOpE OMOIOrnYeCKOM
nHpopMaIuK, He0OXOAUMOH /JIsI BEITIONHEHHS YIEOHBIX 3a/1ay;

npuoOperaTh  ONBIT  WCIONB30BaHMA  MH()OPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOT'O UCIIONB30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTEIFHO BHIOMpaTh ONTHMAIBbHYIO (OpPMY TpelCcTaBlIeHUsl Ouonornveckol mHpopmanuu
(cxeMbl, Tpa KK, AMArPaMMBl, TAOIHUIIBI, PUCYHKU U IPYTOe);

HCTIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPE/ICTBA MpU pabore ¢ OMoNornyeckoi nHGpopMaImei:
MPUMEHSATh XMMHYCECKHE, (DU3MUECKIE U MAaTEeMAaTUYCCKUE 3HAKM M CUMBOJIBI, (hOpMYJbl, aO0OpeBUaTYpY,
HOMEHKJIATYypY, HCIIOIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKIE CPEACTBA HATIISHOCTH;

BJIaJIETh HaBBIKAMH PAcIlO3HABaHUS M 3alIUTHl WHpOpPMAaIUK, WH(OPMALMOHHON Oe30MacHOCTH
JUYHOCTH.

OsiageHue yHNBepPCAJbLHBIMIA KOMMYHUKATHBHBIMY JIHCTBUSIMH:

1) oburenne:

OCYLIECTBIIATh KOMMYHHKAIIMH BO BceX c(epax >KU3HU, aKTHBHO YYacTBOBAaTh B JIMAJIOTE WU
JMCKYCCUU TIO CYIECTBY OOCYXIaeMOH TeMmbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEIBHO BBITIONHEHUSI MpeJIaraeMoi 3a1a4uu, yYUThIBATh HHTEPECHl M COTIACOBAHHOCTH TTO3UIIHI
JPYTUX YYaCTHHKOB JIAJIOTA HIH JJUCKYCCHUH );

pacro3HaBaTh HeBepOallbHBbIE CpEICTBa OOIICHWS, MMOHUMATh 3HAYEHWE COIMAlbHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHSI KOH(IUKTHBIX CHUTYalldil, yMETh CMATYaTh KOH(IIMKTBI U BECTH
TIepEeroBopHI;

BIIQJICTh PA3IMYHBIMH CIIOCO0aMH OOIICHUS U B3aWMOJICHCTBUS, MOHUMATh HAMEPEHUsS JPYTHX
JFOZIEH, TIPOSIBIIATH YBAXKUTEIFHOE OTHOIIEHHE K COOSCENHHUKY U B KOPPEKTHOH (opme (opmynupoBaTh
CBOH BO3PaKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIAaraTh CBOIO TOUKY 3PEHUS C HCIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas1 /IeATeJTbHOCTD:

MOHMMATh U HCIIONIb30BaTh IPEMMYIIECTBa KOMAaHAHON M MHIMBUIYaTbHOH paOOTHI IIPU PEIICHUH
OMOJIOrMYEeCKOH  MpoOJieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IPHUMEHEHHS TPYIHOBBIX  (HopM
B3aMMOZICHCTBUS TIPH PELICHNH YIeOHOH 3a1a4u;

BBIOMpATh TEMaTHKy M METOIbl COBMECTHBIX IEHCTBHH ¢ yd4€roM OOMMX HMHTEPECOB H
BO3MOYKHOCTEH Ka)KJJOT0 WieHa KOJUIEKTHBA;

MIPUHUMATB IIETH COBMECTHOH eATeNbHOCTH, OPraHU30BBIBATH M KOOPMHUPOBATH JACHCTBHSA 110 €&
TOCTIDKEHHUIO: COCTABIIATH IUIaH ICHCTBHUHN, PACTIPEACIATE POJIH C YIETOM MHEHUH YYaCTHUKOB, 00CYK/IaTh
pe3yabTaThl COBMECTHOM palboTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa M KaXKJOr0 yJaCTHWKAa KOMaHJBI B OOMIMI pe3ynbTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

IpelaraTh HOBBIE IIPOCKTHI, OIIEHWBATh HWIEH C TO3WIMH HOBU3HBI, OPHUTHHAIBHOCTH,
MNPAKTHYECKON 3HAUYMMOCTH;

OCYIIECTBJIATh IMO3UTHBHOE CTPATETHYECKOE ITOBEACHHUE B PA3IMYHBIX CHTYAIHsX, HPOSBIATH
TBOPYECTBO M BOOOpakeHUE, OBITh MHUIINATHBHBIM.

OBjaieHHe YHHBEPCAJbHBIMH PEryJIsSTHBHBIMH J1€HCTBHSIMH:

1) camoopranuzanus:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHMS JUISl BBISBICHUS NMPOOJIEM M WX PEHICHHs B )KU3HEHHBIX U
y4eOHBIX CHTYalUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH IIEIEBBIE 1 CMBICIIOBBIC YCTAHOBKHU B CBOMX JACHCTBHSIX
1 TIOCTYTIKAX 110 OTHOIIEHUIO K XHBOW IPHPOJIE, CBOEMY 3I0POBBIO U 370POBBIO OKPYIKAIOIIIHX;

CaMOCTOSITEIEHO OCYLIECTBIIAThH MO3HABATEIEHYIO JESTENbHOCTD, BBISIBISTH MPOOJIEMBI, CTABUTh U
(dhopMynTupoBaTh COOCTBEHHBIE 33]]a4M B 00pPa30BaTEIbHOM NEATENbHOCTH U )KU3HEHHBIX CUTYAIUX;



CaMOCTOSITEIFHO COCTaBJIATh IUIAH pelieHHs MpoOJeMbl ¢ y4ETOM HMEIOIIUXCS PEcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANIOYTEHH;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacimpsATh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUH;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OITBIT;

Croco0cTBOBATh (HOPMHUPOBAHUIO M MPOSIBICHHUIO ITUPOKOH 3PYAULIUHU B pa3HBIX 001acTAX 3HAHUIA,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JEATEINBbHOCTD, OLICHUBATh COOTBETCTBHE
PE3YJIBTATOB LIENSIM;

BJIaJICTh HAaBBIKAMH I[1O3HABATEIbHONH pPe(IEKCHM KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHHA H
MBICITHTENTBHBIX TPOIIECCOB, MX PE3YJILTATOB U OCHOBAHUH, UCIIONB30BATh MPUEMBI peIIeKCHHU TS OLIEHKH
CHUTYyaIluH, BEIOOpa BEPHOTO PEICHMS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

NIPUHUMATb MOTHMBBI M apTYMEHTHI APYTUX IIPU AHATIU3€E PE3YJIbTATOB AEATEIbHOCTY;

3) npuHsATHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH M JJOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U aPTYMEHTHI APYTUX IIPU AHATIU3E PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HAaBaTh CBOE MPABO M MPaBO JIPYTUX HA OMINOKH;

pa3BUBATh CIOCOOHOCTH TIOHMMAThH MUP C TIO3UIUHU JIPYTOro YeIoBeKa.

HPEJAMETHBIE PE3YJIBTATBI

IIpenmerHble pe3ynbTaThl OCBOEHMs coiepkaHusi ydeOHoro mpenmera «buomorus» Ha
yriryOIIEHHOM ypOBHE OpHMEHTHpPOBaHBI Ha oOecredeHne MpoduibHOro oOydeHHs O00yJaromuxcs
ouonornu. OHM BKJIIOYAIOT: CHEHU(pUYECKHEe IS OMOJOTMHM HAayYHbIC 3HAHHWS, YMEHHUS M CIIOCOOBI
JEUCTBHM 110 OCBOCHHUIO, HHTEPIPETALIMH 1 IPE0OPa30BAHUIO 3HAHUM, BUJIBI IEATEIBHOCTH 110 ITOJIyYSHUIO
HOBBIX 3HAHUH U UX IPUMEHEHHIO B Pa3INYHbIX YUEOHBIX, a TAKKE B peajbHbIX KU3HEHHBIX CUTYalLlUsX.
IIpeamerHble pe3ynbTaThl IPEICTABICHBI 110 FOAAM U3YUEHUS.

IIpenmerHble pe3ynbTaThl OCBOEHMs ydeOHoro mnpeamera «buomorus» B 10 Knacce NOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE U POIM OHOJOrMH B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMHPOBaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B IO3HAHMM 3aKOHOB IPUPOIBI M DPELICHUH
1po0IeM palroHaIbHOTO IPUPOIOIOIB30BaHUs, O BKIAJE POCCUUCKUX U 3apyOSKHBIX YUEHBIX B Pa3BUTHE
O1OJI0rHHy;

BJIQJICHUE CUCTEMOH OHOJOrMYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJNArarolue
OWomornyeckre TEPMUHBI M TOHATHSA (KHU3Hb, KJIETKA, OpraHW3M, MeTa0oin3M, TOMEOoCTa3s,
CaMOperyJisilysi, CaMOBOCIIPOM3BEIEHHE, HACIEICTBEHHOCTb, H3MEHYMBOCT, POCT U Pa3BUTHE),
ounonornueckue Teopun (kimerounas teopus 1. [lIBanna, M. [llneiinena, P. BupxoBa, XxpoMocoMHast TeOpHst
HacnencTBeHHOCTH 1. Moprana), yaenus (H. . BaBuioBa — o meHTpax MHOT00Opa3us U MPOUCXOXKISHHS
KyJBTYPHBIX PACTEHUH), 3aKOHBI (€ANHOOOPa3Hsl TOTOMKOB IIEPBOIO MOKOJIECHUS, PACLICIICHUS], YACTOTHI
raMer, HE3aBUCHUMOro HaciemoBaHuss I. MeHzens, TOMOJIOIMYECKHX pAJOB B HAacJeICTBEHHOM
n3menunBocty H. M. BaBunosa), npuHIMITE (KOMIIEMEHTapHOCTH);

BJIAICHUE OCHOBHBIMH METOJAMH Hay4yHOrO II03HAHMS, HCIOJIB3YEMBIX B OHMOJOIMYECKHUX
HCCIIEI0BAHMAX KHUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHNE, HAOMI0AEHHE, IKCIIEPUMEHT);

yYMEHHE BBIACTATH CYLIECTBEHHbIC MNPHU3HAKH: BHPYCOB, KIETOK NPOKAPHOT M 3YKapuor,
OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ncIIe OakTepuii, rpuOOB, pacTeHUH, KUBOTHBIX
U YeNOBEKa, CTPOCHHsS OPraHOB M CHCTEM OpPraHOB pPACTEHWH, >KUBOTHBIX, YENOBEKA, IPOLIECCOB
KU3HEIEATEIIbHOCTH, MPOTEKAIOINX B OPraHM3MaxX PacTeHHH, KMBOTHBIX M YEJIOBEKa, OMOIOrMYECKUX
mporeccoB: oOMeHa BellecTB (MeTabOMM3M), TNpPEBpaleHUs] SHEPruH, OpOXKeHHs, aBTOTpodHOro u



reTepoTpoHOr0 THIOB NHTaHHS, (POTOCMHTE3a M XEMOCHMHTE3a, MHTO3a, Meio3a, TaMeToreHesa,
sMOpHOrenesa, MOCTIMOPHOHAIFHOTO Pa3BUTHS, PA3MHOKEHHUS, HHIUBHYAIbHOIO PA3BUTHsI OpraHU3Ma
(oHTOTEHE3a), B3aMMO/ICHCTBUS T€HOB, reTepPO3UCca, HCKYCCTBEHHOTO 0TOO0pa;

yMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEKAY OPraHOUIAMHU KIETKH U UX (DYHKIHSMH, CTPOCHHEM
KJIETOK pa3HbIX TKaHel U X QYHKIUSIMH, MEKAY OpraHaMH M CHCTEMaMHt OPTaHOB y PaCTCHUI, )KUBOTHBIX
W YeJoBeKa U MX (YHKUUSMH, MEKAY CHCTEMaMH OPTaHOB U UX (DYHKIMAMH, MEKIY dTarnaMu oOMeHa
BEILIECTB, dTanaMHd KIETOYHOrO IUKJIA M >KU3HEHHBIX LUKIOB OPraHW3MOB, dTallaMH SMOPHOHAIBHOTO
pa3BUTHA, TEHOTHUIIOM U ()EHOTUIIOM, (DEHOTHIIOM U (aKTOpaMH Cpeibl OOUTAHHUS;

YMEHHE BBISIBIISITH OTIIMYUTEIbHBIC IPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIE PACTECHHIA, )KUBOTHBIX 1
YeJI0BeKa;

yMEHHE HCIIONIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OWOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHMBOIJIUKY JIJIs JIOKa3aTeIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHE pellaTh OHOJIOTHYECKHE 3aJa4d, BBISBISATH TNPUYMHHO-CIEACTBEHHBIE CBSI3U MEKIY
HCCIIelyeMBbIMU OMOJIOTHYECKUMH TIPOLIECCAMU U SIBIICHUSIMHU, JIETaTh BHIBO/IBI H IPOTHO3bI HA OCHOBAHUH
MOJTY4YEHHBIX PE3YJILTATOB;

yMEHHE BBITIONHSATH JIA0OPATOPHBbIE U TPaKTHYECKHe paboThl, COOMI0AATh MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JJA00PAaTOPHBIM 000PYIOBAaHUEM;

yYMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh MX IKCIIEPHUMEHTAIBHBIMU CpPENCTBaMH, (HOPMYIUpPYS
eNTb UCCIEOBAHMS, aHATM3UPOBATH ITOYYCHHBIE PE3YIbTATHI U JICNIaTh BHIBOIBI;

yYMEHHE Y4aCTBOBATh B YUEOHO-HCCIIEIOBATEIBCKOW paboTe 10 OMOJIOTHH, SKOJIOTHHA H MEIUIIUHE,
MPOBOAMMOM Ha 0a3e IKOJIBHBIX HAYYHBIX OOIIECTB, U IMMyOJIMYHO MPECTABIATh MTONyYeHHBIC Pe3yIbTaThl
Ha YYEHHUYECKHX KOH(EpEeHIINsX;

yMEHHE OICHUBATh 3TUYECKHE ACIEKThI COBPEMEHHBIX HCCIEAOBAaHMI B 00NacTh OWONOTMU U
MeIUIUHb! (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOZOTBOPEHHE, HAlpPaBJICHHOE H3MEHEHHE IE€HOMa U
CO3JJaHHME TPAHCIEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATHL OCO3HAHHEIN BEIOOpP Oy mytielt mpod ecCHOHAIBHON NeATEIPHOCTH B 00JIaCTH
Ouonmoruy,  MeIUIMHBI, OMOTEXHOJOIMM, BETEPUHAPHUH,  CEIBCKOIO  XO34HCTBa,  IUILEBOI
[IPOMBIIIEHHOCTH, YINIyOJIATh II03HaBaTElIbHbIM HHTEpEC, HAIPaBIEHHBIH HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOILEH NTpodhecCuu U NPOJOIKEHNE OMOIOTHYECKOro 00pa30BaHus B OpPraHU3alMAX CPEIHEIO
podecCHOHaTEHOTO M BRICIIIETO 00Pa30BaHU.

IIpeamerHble pe3ynbTaThl OCBOEHMs ydeOHoro mnpeamera «buomorus» B 11 Kracce NOMXHBI
OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHMH O MeCTe€ W POIU OMOJOrMHM B CHCTEME ECTECTBEHHBIX HayK, B
(hopMHPOBaHMM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IO3HAHWUHM 3aKOHOB IPUPOIBI U
PELIEHUN 3KOJIOTHYECKHX IPOOJIEM 4YeIOBEYECTBA, a TAKXKE B PEIICHUHM BOIPOCOB PAIOHAIHHOIO
MIPUPOAOIIONB30BAHMS, U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOILEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIJIE POCCUUCKUX U 3apyOKHBIX YIEHBIX-OMOIOrOB B Pa3BUTHE OMOIOTHN;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTHYECKUX 3HAHUH, KOTOPast BKIIOYAET ONpee/eHHs M TOHUMaHue
CYITHOCTH OCHOBOITOJIATAIOIINX OHMOIIOTUYECKUX TEPMUHOB W MOHATHH (B, dKOcHcTeMa, ouocdepa),
Ouonoruueckue Teopuu (IBoOUKOHHas Teopus Y. JlapBuHa, CHHTETHYECKask TEOPHS 3BOJIIOLUH ), YICHHS
(A. H. CeseprioBa — o myTsix u HampaBieHUsX sBoiroruu, B.J. BepHaackoro — o 6mocepe), 3aKOHBI
(renernueckoro paBHoBecus Jx. Xapnu u B. BaitnGepra, 3aponsimeBoro cxonctsa K. M. bapa), mpasuia
(Muaumyma O. JInbuxa, 3KOIOrMUecKOd MUpaMHUIBl PHEPIHM), TUIOTE3bl (rumoresa «vmupa PHK» V.
['unGepta);

yMEHHE BJaJeTh OCHOBHBIMU METOAAMH HAYYHOIO IMO3HAHMS, UCIOIb3YEMBIMH B OMOJOIMYECKUX
HCCIIIOBAHUAX KUBBIX OOBEKTOB M JKOCHCTEM (OMHMCAHME, M3MEpeHue, HaOII0JeHUe, SKCIEPUMEHT),
Coco0aMu BBISIBJICHUS M OLIEHKH aHTPOIIOTEHHBIX U3MEHEHUH B IPUPOAE;

YMEHHE BBLACIATh CYLIECTBEHHBIC MPHU3HAKU: BUAOB, OMOre€OLIEHO30B, 3KOCUCTEM U OHOC]EpHI,
CTaOMIIM3UPYIOLIEro, JABMXKYILErO M Pa3phIBAIOIIEr0 €CTECTBEHHOTO OTOOpa, aJuIONaTpUyYecKoro M
CHUMITaTPUYECKOT0 BHJ000PA30BaHMS, BIMSHUS ABMXKYLIMX CHJI 3BOJIIOUMM HAa T€HO(POHJ IOMYJISALUH,



MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cpefie OOMTaHus, YUepeIOBaHNs HATIPaBICHHIA SBOJIOIMH, KPYTOBOPOTa
BEILIECTB U MOTOKA YHEPTUH B IKOCHCTEMAX;

yMEHHE YCTaHaBIMBAaTh B3aMMOCBSI3M MEKIY TMPOLECCAMH 3BONIOLUH, IBWKYIIUMH CHIAMH
AHTPOIIOTeHe3a, KOMIIOHEHTAMH PAa3IUYHBIX YKOCUCTEM H MPUCTIOCOOIECHUAMHU K HUM OpTaHU3MOB;

YMEHHE BBISBIISITH OTJIMYUTEIbHBIC TPU3HAKU KHUBBIX CHCTEM, IPUCIIOCOOIEHHOCTh BHJIOB K Cpele
O6I/ITaHI/I$I, a6I/IOTI/I‘ICCKI/IX u 6I/IOTI/I‘-I€CKI/IX KOMIIOHCHTOB JKOCHCTEM, B3aMMOCBSI3€eN OpraHu3MoB B
COO00IIIECTBaX, aHTPOITOTEHHBIX M3MEHEHNH B YKOCUCTEMaX CBOCH MECTHOCTH;

yMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OWOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JUIsl JOKa3aTelnbCTBA POJCTBA OPTaHM3MOB PA3HBIX CUCTEMATHYECKUX TPYII, B3aMMOCBS3U
Opraiu3sMoB M CpCAbl O6I/ITaHI/ISI, CAUHCTBA YCJIOBCYCCKUX pac, H€O6XOILI/IMOCTI/I COXpaHCHUA
MHOI‘OO6pa3I/I$I BHJI0OB U 3KOCUCTEM KaK YCJIOBUA COCYHICCTBOBAHUSA NMPHUPO/AblI U YCIIOBECYCCTBA,

YMCEHUE peulaTh 6I/IOJ'IOFI/I‘ICCKI/IC 3aga4y, BBIABJIATL NPUYUHHO-CICACTBCHHBIC CBA3U MCKAY
HCCICayEMbIMU 6HOHOFI/I‘ICCKI/IMI/I mpouecCaMu U ABJICHUAMMH, AC€JIaTh BBIBOJbLI U ITPOTrHO3bI HA OCHOBAHUU
MOJIY4YCHHBIX PE3YJIbTATOB,

yYMEHHE BBITIONHSATH JIA0OPATOPHBbIE U TPaKTHYECKHe paboThl, COOMIOAATh MpaBuiIa Mpu padoTe ¢
y4eOHBIM U T1a00paTOpHBIM 000PYIOBAHUEM;

yYMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh MX IKCIIEPHUMEHTAIBLHBIMU CPEACTBAMH, (QOpMYIHPYS
EIb UCCIICAOBAHMS, aHAJIM3WPOBATE IMOJTYUCHHBIC PE3YJIBTAThI U JI€J1aTh BBIBOBI,

yMEHHE Y4aCTBOBATh B YUEOHO-HCCIIEIOBATEIBCKOW paboTe 10 OMOJIOTHH, SKOJIOTHHA H MEIHUIIUHE,
MPOBOAMMOM Ha 0a3e IKOJIBHBIX HAYYHBIX OOIIECTB, U ITyOIIMYHO MPEACTABIATH NOTY4CHHBIE Pe3yJIbTaThI
Ha YYEHHUYECKHX KOH(EpEHIINsX;

YMEHUE OLICHUBATD I'MIIOTE3bI U TCOPUH O IIPOMUCXOXKICHUHN XKU3HHU, YCJIIOBEKA U YEJIOBECUCCKUX pac,
0 IPUYHHAX, MTOCTE/ICTBUAX U CIIOCO0AX MPEOTBPAIIeHHS III00aILHBIX U3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBIISATH OCO3HAHHBIN BRIOOp OymayIrie mpodeccHoHaIbHOM ACITEILHOCTH B 00JIACTH
OHMOJIOTHH, DKOJIOTHH, TPHPOIOIONb30BAHMS, MEAUIIMHBI, OMOTEXHOJOTHH, TICHXOJOTHH, BETEPUHAPHUH,
CEJIBCKOTO X03SICTBA, MUIIEBOM IMTPOMBITIIICHHOCTH, YTITyOJISATh ITO3HABATEIBHBIA HHTEPEC, HAIIPABJICHHBII
Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIEH Mpodeccuu ¥ MPOJOIKEHHE OHOIOTHYECKOro 00pa30BaHus B
OpraHU3aIHIX CPEIHEro MPOPECCHOHATBHOTO U BBICIIIET0 00pa3oBaHMUs.



TEMATHUYECKOE IINIAHUPOBAHMUE 10 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
Ne (uudgposbie)
w/n HaumenoBanue pa3aejioB U TEM NMIPpOrpaMmMmabl Beero KO]—[TpOJ‘[])]-[ HpaKanecxne oﬁpasoBaTe.Hbele
ble padoThbI padoThI pecypesI
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buosorus kineTku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
6 OOMeH BelllecTB U MpeBpallleHne YIHEPTUU B KIIETKE 9
7 HacnenctBennas nungopmarus u peanusaius e€ B 9 05
KJIETKE
8 JKu3HEHHBIN MUK KICTKA 6 1
9 Crtpoenue u GyHKITUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHue U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYUBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHnu3MoB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHMHE 10 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie H3yYeHHUsi | oOpa3oBaTejbHbIE
padoTsbI padoThI pecypest
1 bronorus kak KOMIJICKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBbI€ cUCTEMBI U KX CBOMCTBA 1
YpoBHEBas OpraHu3aIs KUBBIX CHCTEM
4 HcTopust OTKPBITHS B U3YICHUS KIIETKH. 1
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOU
ounonoruun. [IpakTrueckas padota
5 «M3yueHrne MeTo0B KJIETOYHOM 1 05
Ouosoruu (xpomarorpadus, '
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [TL[P)»
6 XHUMHYECKUH COCTAB KIECTKH 1
7 MunepanbHble BeUIECTBA KIETKH, UX 1
Ouonoruyeckas polib
Opranuyeckue BEIIeCTBa KIETKU —
8 oenku. JlaboparopHas paboTa 1 0.5
«OO0HapyxeHHne GeNKOB C MOMOUIBIO '
KaueCTBEHHBIX PEaKIUii»
9 CoiicTBa, K1accupuKanys u GyHKIUH 1

OEJIKOB




10

Opranudeckue BEIIECTBA KIETKU —
YTJIEBOABL

11

OpFaHI/I‘-IeCKI/IG BCIICCTBA KIICTKH —
JIMITHU ABI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHuas padota «lccrnenoanme
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14

Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTEOMHKH

15

MeTomp! CTPYKTYpPHOU OHOJIOTHN

16

Tunsl knetok. [IpokapuoTuueckas KieTka

17

CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.
[IpakTuueckas padota «3yueHnue
CBOMCTB KJICTOYHOW MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKH

19

OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[IpakTuueckas pabora «3ydyenue
JBUKEHUSI LIUTOIJIA3MbI B PACTUTEIIbHBIX
KJIETKaX»

0.5

20

[TosryaBTOHOMHBIE OPraHOU/IbI KJICTKU:
MUTOXOHAPUH, Iu1acTuabl. JlabopatopHas
paboTa «/ccnenoBanue mia3Moau3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX)»

0.5

21

HeMeM6paHHHe OpTraHOUAbI KJICTKU




22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHUsI KIIETOK Pa3InYHbIX
OpraHU3MOB»

0.5

24

ACCUMWISIIAA U TUCCUMUIISIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJia3bl)»

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenune pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0Opoia B
PaCTUTENBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE MPO1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Bujibl
opoxenus. JlabopatopHas padora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
TIBIXQHUSI»

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa




DHeprusi MEMOPaHHOTO TPaIUCHTA

32 1poTtoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — MaTpUYHBIN CHHTE3
PHK
35 Tpaucasus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OMocHHTEe3€e Oenka
37 Opraau3anus TeHOMa y IPOKapHOT U
AYKapHOT
38 MonexymsipHbIe MEXaHU3MBI SKCTIPECCHA
TCHOB y DYKapHOT
Bupycbl — BHekJeTOUHbIE (POPMBI KU3HU
39 1 oOnMraTHbIe mapa3uthl. [IpakTuyeckas 0.5
pabota «Co3nanue Mo BUpyca
40 BupycHble 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHU
41 Hanotexnonoruu B 6uonoruu u
MEIUIIHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuusnsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenue KIETKH — MHUTO3
46 Tumns! kieTok. KaprokuHes ¥ TUTOKUHES. 05

JlaGopatopHas pabota «HaGmoeHue




MHUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsnus ;kM3HEHHOTO IUKJIA KJIIETOK

48 OpranusMm Kak eMHOE 1IeJI0e

49 Txanu pacrenuii. Jlaboparopras pabora 05
«/3yuenne TKaHel pacTeHHin» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabora «3yueHue TkaHen 0.5
KUBOTHBIX)»
Opranbl. CucTEMBI OPTraHoB.

51 JlabopaTtopHnas pabota «3ydyeHue 0.5
OpraHOB IIBETKOBOTO PACTCHHSD»

52 Omnopa Tena opraHu3MoB

53 JIBM>KEeHME OpraHu3MOB

54 [Iuranne opraHu3MoB

55 [MuTaHne MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCTEMa YeIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcropT BelIecTB y OpraHu3MoB

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cuctema 4enoBeka




PasgpaxkumocTs U perymsnus y

63
OpPraHU3MOB
64 I'ymopanbsHas peryisius ¥ SHIOKpUHHAS
CUCTEMa KUBOTHBIX H YEIIOBEKA
65 DopMBbI pa3MHOKEHHUST OPTAaHU3MOB
66 [TonoBoe pa3MHOKCHHE
67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa 05
«M3y4eHne cTpOCHHUS MOJIOBBIX KIIETOK Ha '
TOTOBBIX MUKPOIIpErapaTax»
69 NunuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akJaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JTUCTKOB
Poct 1 pa3zButne )XUBOTHBIX.
71 JlaGopaTopHas pabota «BrisiBIeHHe 05
MPU3HAKOB CXOJCTBA 3apOIbIIIen
MTO3BOHOYHBIX KHUBOTHBIX)
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUM.
7 Jlaboparopnas pabota «CTpoeHue 05
OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHui»
73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HayKd
74 OcHOBHBIE IOHATUS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«Jlpo3oduina kak 00bEKT TeHETHYECKIX
HCCIIEN0BaHUN»

3aKOHOMEPHOCTH HACIEAOBAHUS
pu3HakoB. MoHOruOpuIHOE
ckpemuBanue. [Ipakrtiuaeckas padborta

75 " 1 0.5
N3ydenue pe3ynpTatoB
MOHOTHOPHUTHOTO CKPEIIHBAHHS Y
po30¢us"

76 IIuTomornueckre OCHOBBI 1
MOHOTHOPHIHOTO CKPEIIHBAHUS

77 AHaIM3UpPYIOIEe CKPENMBaHUE. 1
Henonnoe nomMmuanpoBanue
JlurnbpuHOE CKpeIBaHUE.

78 [IpakTrueckas padota «3yueHue 1 05
pe3ynbTaTOB JUTHOPUIHOTO '
CKpEIIUBaHUS Y APO30 (PHITBI

79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS

80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1

81 XPpOMOCOMHasI TEOPHs HACIICICTBEHHOCTH 1

82 I'eneTuka moja 1

83 T'eHoTHI Kak 11eJIOCTHAS cUCTEMA 1

84 I'eHeTHYEeCKUii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

85 HN3MeHunBOCTD NpU3HAKOB. Bubl 1
W3MEHYHBOCTH

86 MoaudukanroHHas U3MEHYHUBOCTh 1




87

BapuaunoHHsli psa U BapUallMOHHAS
kpuBas. JlabopaTopHas paborta
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIM(UKATIOHHON H3MEHUMUBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBON»

0.5

88

TI'enoTunmyeckas M3MEHUYNBOCTb.
KomOunarusHass U3MEHYUBOCTD

89

MYTaIII/IOHHaSI U3MCHYHNBOCTBD.
[Mpaktudeckas padora «Myranun y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
nporecca. DIUIeHeTHKA U SIUTCHOMHKA

91

I'eneruxa yenoseka. [IpakTuyeckas
pabota «CocTraBlieHUE U aHAJU3
POOCIOBHOM»

0.5

92

MeToapl MEMUITMHCKOU T€HETUKU

93

3HayeHNE MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH
reHeTHYeCcKuX 3a001eBaHUI YETI0BEKA

94

OCHOBHBIE TIOHATHUS CEJICKIINH.
Jlaboparopnas pabota «3yuenue copTos
KYJIBTYPHBIX PACTEHUI U TTOPOJI
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeTomp! CeNeKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3yuenue
METO/IOB CEJIEKLIUU PACTCHUI»

0.5




JIOCTHKEHMS CEJIEKIIUU PACTEHUM U

96 KUBOTHBIX. [IpakTnyeckas pabora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaneHue, U3y4eHHE U UCIIOJIb30BaHUE 1
TeHETHYECKUX PECYpPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npon3BojicTBa. [IpakTrueckas pabora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOJIOT UM

99 OCHOBHBIE HANPaBJICHUSI CHHTETHYECKON 1
ounosioruu

100 XpoMOCOMHasI U TeHHAsI MH)KEHEPHS 1

101 MeauinuHcKre OMOTEXHOJIOT I

102 PesepsHbiit ypok. IloBTOpenue, 1
000011IeHNEe, CUCTEMATH3als 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
5 JIBr>KyIpe CHIIbI 3BOJIFOIMA BUAOB 10 Y. 1
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1
9 Dddext ocnoBatensa. Ipdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BOIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnocob6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «3yuenne
apoMop(}030B U UANOATANITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdosornieckue,
¢buznonornyeckue, OMOXMMHYECKUE,
noBenieHyeckue. Jlabopartopnas padota
«[Ipucnocobiienns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE
BHJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buga

17

BunooOpa3oBanue Kak pe3ysibTar
MHUKPO3BOJIIOLIUU

18

CBs3b MHKPOSBOJOIOUH U
SIHUACMUOJIOINHU

19

MaKpOI)BOJ'IIOI_[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
9BOJIIOIITNH




MoneKynsipHO-r€HETUUECKUE,

22 OMOXMMHYECKHUE U MATEMATHUYCCKUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO01mue 3aKOHOMEPHOCTH BOJTFOIHH
24 AJlanTUBHAS pauaIus.
HepaBHOMEpPHOCTH TEMIIOB YBOJIFOIHH
o5 HayuHble runoTe3sl IPOUCXOXKICHUS
YKU3HU Ha 3emJie
26 JloHaydHBIC MPEICTABICHUS O
3apOKICHUH KU3HH
97 OCHOBHBIE ATAITB HEOPraHUIECKOU
IBOJTFOITUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3emnu 1 METObI €€ N3y4eHUS.
29 JlaGopaTtopHnast padota «M3ydeHue u 05
OTIMCAaHHE UCKOTIAeMbIX OCTaTKOB
JPEBHUX OPraHU3MOB»
30 HauanbHeie 3Tansl opraHun4eckoin
IBOJTIOIHI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIIbI BOJIOIUU
39 pacturensHoro mupa. [Ipaktudeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
33 OCHOBHBIE ATAIbI BOJIOIUHU JKUBOTHOTO

MUpa




OBoJronus )KUBOTHBIX. [IpakTnueckas

34 pabora «M3yduenue ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 1o 3pam U
nepuoaam

36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKUE KPU3HCHI MPOIIIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KpU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO
MIPOIILIIOTO

39 OCHOBHBIC CUCTEMATHYCCKUE TPYIIIIBI
OpraHu3MOB

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe

A1 Pa3BuTure npencraBieHui o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHue ocoOeHHOCTEH 0.5
CTPOEHUS CKeJleTa YeJI0BeKa, CBI3aHHBIX
C TPAMOXOXKIACHUEM»

43 JIBuKyIIKe CUjIbl aHTPOIIOreHe3a

44 CooTHolieHne OHOJOTHYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [Taneorenerrka 1 najseoreHOMHUKa

47 DBOJTIOLNUS COBPEMEHHOTO YeJI0BEKa




48

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHIECKUX
aJanTaluil 4YeJI0BEKa)

0.5

49

MexaucuuIimHapHbie METOAbI
AHTPOIIOJIOTUU

50

3apoKIeHNe U Pa3BUTHUE IKOJIOTUHU

51

Merto bl 3konorun. Jlaboparopnas
paborta «M3ydeHue MeToa0B
AKOJIOTMYECKHUX UCCIIEI0BAHUID)

0.5

52

3HaUeHne YKOJOTHUESCKIUX 3HAHUH JIITS
JelroBeKa

53

Dkojnorudeckue pakTopsl

54

Abuotuueckue paktopsl. CBET Kak
sKoJoruueckuit pakrop. Jlaboparoprast
pabota «BpIsBIIeHHE TPUCTIOCOOTICHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

55

Abuotndeckue aktopsl. Temmneparypa
KaK 9KOJIOTUYECKUN (aKTop.
JlaGopaTopHas pabota «BrisiBieHHE
MIPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO TEMIIEPATyphI»

0.5

56

AbGuoTtndeckue (akTopsl. BiraxxHOCTH
KaK 9KOJIOTUYECKUN (aKTop.
JIabopatopHasi paboTa « AHATOMHYECKHE
O0COOCHHOCTH PAaCTEHUH U3 pa3HBIX MECT
oOUTaHU

0.5

57

Cpenpl 0OuTaHUS OPraHU3MOB

58

buonoruueckue PUTMBI




59

XKuznennsie GopMbl OpraHU3MOB

60 buoTtnueckue hakropsr
3HaueHne OMOTUYECKUX B3aUMOICHCTBHIA

61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI
TTOTTYJISITTIHN
OCHOBHBIC TIOKA3aTEIIN MOTTYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MHTPAITAN

65 DKoJIOTHYECKasi CTPYKTypa MOIMYJISIIIIN

66 JlnHaMuKa OMYJSIITUY U €€ Perysius

67 KpuBsie pocTa YHCICHHOCTH MOMYIISIINH.
KpuBbie BEDKHBaHHS
DKoyornyecKas HUIIa BUA.

68 JlaGopaTtopHnas pabota 05
«IIpucrocoOeHns CeMsIH PaCTCHHUM K '
pacceeHuIo

69 Bun xak cucrema nomynasui

70 3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAITHIA
KUBOTHBIX

71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3

72 DKocucTeMa Kak OTKPhITasi cucTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B

OKOCHUCTEMC




74

OcCHOBHBIC TTOKA3aTEIU YKOCHCTEMEBI

75 DKOJIOTUYECKHE THPaMUIbI

76 W3meHeHust cooOIEeCTB — CYKIECCUU
[TpupotHBIEe 3KOCUCTEMBI. DKOCHCTEMBI

77 03€p M peK. IKOCUCTEMBI MOPE U
OKEaHOB

78 [TpupoHBIE 5KOCUCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypboskocucremsl. [IpakTnueckas pabora

80 «3y4yeHne U ONMCaHKe 0.5
ypOOIKOCHUCTEMBI
3akoHOMepHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHN3MOB
B DKOCHCTEMAxX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I

82 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpraHu3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas
o6oJtouka 3emiu

84 Yuenue B. U. Bepuaackoro o 6uocepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUSI
orocdepsl

86 KpyroBopoTs! BeriecTs u
OMOTCOXMMHUYECKHUE [IUKITBI

87 3oHasbHOCTH Ouochepsl. OCHOBHbIE

OMOMBI CYIIN




88

YcroitunBocTh 6nocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYHHBI

90 BosnetictBue yenoBeka Ha Ouocdepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPaCTUTENBHBIN U JKUBOTHBIN MU

92 Oxpana mpupoIbI

93 OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmonaibHOE PUPOIOTIOIB30BAHHE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpaszus 3emiu

95 O6061enue mo reMe «MUKPOIBOIIOLUS
U €€ pe3yabTaThD)

96 O6o06mmenue mo Teme «MaKpOodIBOITIOIUS
U €€ pe3yNnbTaTh»

97 O606menue mo Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU HA 3eMIIe»

08 O606menue mo Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o01meHue 1Mo Teme «DKOJIOTHs — HayKa
0 B3aHMMOOTHOIICHHUSX OPraHU3MOBY

100 O606menue mo reme «OpraHu3Mbl U
cpena oOuTaHMs»

101 O06006111eHNE TT0 TEME «DKOJIOTHUSI BUIOB U
TIOITYJIS LA

102 O606mmenue o Teme «buocdepa —

rio0abHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5







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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyomioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue; nop penakuueit [laceunuka B.B., AkunonepHoe o6111ecTBO
«3narensctBo «lIpocBeienue»

* buonorus. buonorudeckue cuctemsl u nponeccsl, 11 knace/ Tepemos A.B.,
ITerpocora P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]

MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






