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MOSACHHTEJ/IBHAA 3AITHCKA

[Tporpamma no yuedbnomy npeamery "buonorus” (nasee - Ouonorus) Ha ypoBHe cpeiHero oodulero
oOpasoBanus paspaborana Ha ocHose QejepanbHoro 3akoHa or 29.12.2012 Ne 273-D3 «O0 obpasoBaHHU B
Poccniickoit Pepepatnny, PI'OC COO, Konuenuun npenojiasaHus yuebHoro npejamera «buonorus» w
OCHOBHBIX 1101I02KeHHH (hejlepaiibHoi paboyeil nporpaMMbl BOCIIATAHHSL.

Vuebuntii npeamer «buonorus» yriydnéunoro yposus uzydenus (10-11 kiaccwl) gBasercs oJHHM H3
KOMIIOHEHTOB IpeAMeTHOH obnacti «EcrecTBeHHO-Hay4Hble HpeaMerbl». CorslacHo nonoxenusm dI'OC
COO npoduibHele y4deOHBIC Npe/AMEThl, H3y4aeMble Ha YIIOyONnEHHOM YpOBHe, SBIAIOTCH criocoboM
Juddepenianuy  obydenuss Ha ypoBHe cpejaHero obuiero oOpasoBaHMs W pU3BaHbl  oDeCHeqHTh
[PEEMCTBEHHOCTE MEK/Y OCHOBHBIM OOLIMM, CPeJHHM OOIIMM, CPEAHHM NPO(ecCHOHANBHLIM H BLICIIHM
obpaszoBanneM. B To ke Bpems KaiblH M3 5THX Y4eOHBIX IPEIMETOB JIO/KEH OBITh OpMEHTHpOBAaH Ha
NIPHOPHTETHOE pelieHHe 00pa3oBare/ibHbIX, BOCIHTATE/ILHBIX W PasBHBAIONIMX 3ajla¥, CBA3AHHBIX C
npodopreHTalMed 00y4aloMHUXCs H CTUMYJIHPOBAHHEM MHTEpeca K KOHKPETHOH 00/1acTH Hay4YHOro 3HaHHA,
CBA3aHHOTO C OMOIOTHEH, MEeIHLIMHOH, YKOIOTHEl, ICHXOIO0IHEH, CIIOPTOM HIIH BOCHHBIM JIC/IOM.

[Iporpamma o y4ebHomy Ipeamery "buosorus” naér mpelcTaBleHHe 0 LeId H 3aladaX H3Y4eHUsd
yueOHoOro npejamera «buomorus» Ha yriyOJEHHOM YpOBHE, onpejlesiaer o00A3aTe/bHOe (MHBApHAHTHOE)
Npe/IMETHOE coJIepikKaHue, €ro CTPYKTYpHpOBaHHe II0 pasjiellaM M TeMaM, paclpelelicHHe [0 Kiaccam,
PEKOMEH/IYeT [OC/Ie/[0BATelIbHOCTE H3ydeHHs YydyebHoro warepuasa ¢ Y4ETOM MEKIPEIAMETHBIX H
BHYTPHUIIPEIMETHBIX CBA3eH, JIOIMKH y4eDHOro Ipolecca, BO3pacTHLIX ocobeHHocrel obyyaromuxes. B
nporpaMme 1o OHOJIOIHH pEali30BaH [PUHIMIT IPEEMCTBEHHOCTH € H3YYeHHEM OHOJIOTMH Ha YpPOBHE
ocHOBHOro obuiero obpazoBaHus, OGnarojaps demy npocMaTpUBaeTcsi HallpaBJIEHHOCTh HA [OC/e/ylollce
pa3sBHTHE¢ OHMOJOIHYECKMX 3HAHWHA, OpPHEHTHPOBaHHLIX Ha (QOPMUPOBAHHE CCTECTBEHHO-HaY4HOTO
MUPOBO33PEHH, YKOIOTHYECKOI0 MBINUICHHUS, NPeJCTaBIcHHH o 3710poBoM obpase KH3HH, Ha BOCIHTaHHE
DEpeIKHOrO OTHOMICHUA K OKPYKaloICH NpHpoAHOH cpese. B nporpamme no OHONOIHH TakkKe MOKa3aHbl
BO3MOKHOCTH yuebHoro npeamera «buosiorusa» 8 peanusanuu tpebosanuii @I'OC COO Kk miaHHpyeMbIM
JUYHOCTHBIM, METAlpe/JMETHEIM M NpeMETHBIM pesyiabrataM oOydeHHs M B (opMHpOBaHHH OCHOBHBIX
BHJIOB y4COHO-II03HABATE/ILHON JICATEIBHOCTH 0O0YYaIOMIMXCs 10 OCBOCHHIO COJEPKAaHUA OHONOTHYECKOro
obpazoBaHHs Ha YPOBHE cpejiHero obiero odpasopaHus.

Vuebuntit npeamer «buonorus» Ha ypoBHe cpejnero obuiero obpasosanus 3asepliacT OHolOrHUECKOE
obpasoBanie B INKOJIE M OPHEHTHPOBAH HA pacliUpeHue u yriybieHHe 3HaHUR obydalolmuxcs o JKHBOH
IPHPOJE, OCHOBAX MOJCKYIMPHO M KIeToYHOH OHOIOTHH, YMOPUOTOrMH U OHOIOTUH pasBUTHA, [CHETHKH,
CeJICKIMH, OHOTEXHOJIOTHH, IBOJIIOIIHOHHOIO YUEHHA H DKOJIOIHH.

Hayuenne yuebnoro npeamera «buonorus» nHa yriybieHHOM YpPOBHE OpHEHTHPOBAHO HA IOATOTOBKY
obyualomuxcs K HOCHEAYIONEMY NollydeHHIo OHonorudeckoro obpasoBaHHs B By3aX M oOpraHusanusax
cpeaHero npogeccHoOHaNBHOro o0pasoBanus. OCHOBY €ro CoJACpKaHUs COCTABIfeT CHCTeMa OHOIOIHYECKHX
3HAHMH, TOJYYEHHBIX TPH M3YYCHHH OOY4YaOMIMMHCA COOTBETCTBYIOIIMX CHCTEMAaTHUECKHX pa3ziclioB
Buosloruy Ha ypoBHe ocHOBHoro obimero obpazopanus, B 10—11 kmaccax 5TH 3HAHUA MOIYHAIOT Pa3BUTHE.
Tak, pacmmpensl # yriaybieHbl OHOIOIHYECKHE 3HAHWS O PacTeHUAX, JKUBOTHBIX, rpubax, GakTepHsX,
OpraHus3Me 4YejloBeKa, OOMMX 3aKOHOMEPHOCTHX JKU3HM, JONOIHUTENBHO BKIIOUEHBI OHOJIOIHYECKHE
CBEJICHMS TIPHKIIAJHOTO W TMOWCKOBOIO XapakTepa, KOTOPbIE MOKHO HCHOJIb30BaTh KaK OPHEHTHPBI Ui
nocieayomero  Beldopa npodeccnn. BosmoxkHa Takke HHTerpanus OHONOIMYECKHX 3HaHME ¢
COOTBETCTBYIOUMMH 3HAHHSAMH, MOTYYECHHBIMH 00YIaloIUMHUCH NPU H3YICHUH (GU3UKH, XUMHH, reorpaduu u
MaTEMaTHKH.

Crpykrypa mnporpammbl mo yueOHoMmy mpeamery "buomorms" oTpamacT CHCTEMHO-YPOBHEBBIH U
IBOJIIOLHOHHBIH 110/1X0/bl K H3ydeHHto Guostorun. CorllacHo UM, H3ydaroTcs CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHble IS KUBLIX CHCTEM PasHOTO YPOBHS OpraHH3alliH, YBOMIOIHH OpPraHHyecKoro MHpa Ha 3emie,



coxpaHeHHs GuoslorHuecKoro pasnoodpasus wianeTol. Tak, B 10 Kjlacce H3y4aroTCa OCHOBbI MOJIEKYIISIPHOI H
KJIeTOYHOH OHOIOHH, SMOPHOIOIHMH W OHOJIOTHH Pa3sBHTHA, I'CHETHKH H CeJCKUMH, OHOTEXHOIOIHH H
CHHTETHYECKOH OMOJIOIHH, aKTYalH3HPYIOTCs 3HaHMA oOydaromMxcs 10 OOTaHHKE, 300/I0THH, aHATOMHH,
(usnonornu venopeka. B 11 Kiacce M3ydyaloTces SBOJIOIHOHHOE YYEHHE, OCHOBBI DKOJOIMHH H yYE€HHE O
buocdepe.

VueOuntii npeamer «bronorus» npussal obecrieddTh 0cBoeHHe 00yHaronIUMICH OHOIOTHYECKHX TeopHit
H 3aKOHOB, HJCH, IIPHHIMIIOB H IPaBHJ, JIeXKallHX B OCHOBE COBPEMEHHOH eCTeCTBeHHO-HAYYHOH KapTHHBI
MHpa, 3HaHMH O CTPOCHHWH, MHOrooOpasHH H OCODEHHOCTAX KICTKH, OPraHu3Ma, Nony/siuHd, OuolleHo3a,
DKOCHCTEMBL, © BBIIAIOIIMXCA HAYYHBIX JOCTHMKEHHAX, COBPEMEHHBIX HCCHEN0BaHUAX B OHOIOIHH,
MPHKIAJHLIX acnekTax OMonorn4yeckHx 3Hanuid. J[nd pasBUTHA H NoUlepKaHUA HHTepeca oOydalomMxcs K
OHOJIOrHU Hapsly €O 3HAYMTE/IbHBIM 0OBEMOM TEOPETHYECKOIO MaTepHala B COJIEpKaHHH [POrpaMMBl 110
DHOJIOTHH  TIPE/IYCMOTPEHO 3HAKOMCTBO € HMCTOPHEH CTAHOBICHHA M Pa3sBUTHA TOH WIH HMHOH obsacTH
OHOJIOrHH, BKIA/OM OTEYECTBEHHBIX H 3apyOeiHbIX YYEHBIX B pelleHHe BakHeHIINX OGHONOrHYeCKHX H
IKOJIOIHYECKHX Mpobiem.

Lens u3yyenus yuebHoro npejiMera «buonorus» Ha yriayGnE€HHOM ypoBHE — OBJIajieHHE 00y4aromHMHUCH
SHAHHAMH O CTPYKTYPHO-(YHKIHOHAIBHOH OpraHu3aliy »KHBBIX CHCTEM Pa3HOIO paHra W IpHOOpeTeHHE
YMeHHUH Helollb30BaTh ITH 3HaHHUs B (JOpMHpOBaHUH HHTepeca K ollpefeléHHoil odlacTi npodeccuonallbHOM
JIeATENILHOCTH, CBA3aHHOA ¢ OGHomorwed, Wi K BoOopy ydeOHOro 3aBejleHHs JUISL IPOJIOIIKEHHS
duosorpdeckoro obpasoBaHHs.

JlocTHIKEHHE 1Ie/IM U3YYeHHA yueOHOoro npeamera «bruonorus» Ha yriuy0iEHHOM ypoBHE oOecrieyHBaeTcs
peLICHHEM CIIE/IYIOIHX 3a/1ay:

OCBOCHHE OBYHAIONMMHCA CHCTEMBI OHONOTHYECKHX 3HAHMIL 00 OCHOBHBIX OHOJIOIHYECKHX TEOPHAX,
KOHIICIIMAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBHIaX, COCTABIAIOIIMX COBPEMEHHYIO
CCTECTBEHHO-HAYYHYI KapTHHY MHPa; 0 CTPOCHHH, MHOI000pa3HH W 0COOCHHOCTAX DHOJIOTHYECKHX CHCTEM
(kileTKa, OpraHu3M, MOMyNALHs, BUI, OuoreolieHos, duochepa); 0 BLIAKOMIUXCH OTKPBITHAX H COBPEMEHHBIX
HCCIeIOBAaHUAX B DHOJIOTHH;

O3HAKOMJICHHE 00YYAIOIMXCH ¢ METOAAMH [M03HAHHA KUBOH HPHPOIbL: HCCIIEIOBATEIBCKUMH METOIAMHI
OHONIOIHYECKHX HayK (MOICKYJIAPHOH W KICTOYHOH OHMOJIOrHH, SMOPHOJIOrHH H OHOJIOTHH Pa3sBHTHA,
IeHETHKH M CelleKIMU, OHOTEXHONOIHH W CHHTETHYECKOH OHOIOIMHN, NANCOHTONOIHH, YKOIOTHH); METOJaMH
CaMOCTOATENLHOTO MPOBE/ICHHA DUHONOTHYECKUX HecleloBanuii B nabopaTopud U B npHupojie (HabmoeHue,
H3MEPEHUE, YIKCIIEPUMEHT, MOJICITHPOBAHHE);

OBJIa/ICHHE OOYYarONMMHCH YMEHHAMMK: CaMOCTOATENIbHO HaXo/MTh, aHAIW3UPOBATL M HCIIONB30BaTh
buoslorndeckylo  HHpoOpMALMIO;  OJIL30BaTLCd  OMONIOTHYECKONH  TEPMHHONIOTHEH U CUMBOIIHKOIA;
YCTAHAB/INBATL CBS3L MEKY pPa3BUTHEM OHOJIOIMH M CONHANLHO-YKOHOMHUYECKUMH M IKOIOTHYECKHMHU
npobJIeMaMi YelloBEYeCTBa; OLEHHBATh [TOC/IEICTBAS CBOCH JESTENBHOCTH 10 OTHOIICHUIO K OKpYy:kKaloleil
MPHPOIHOH cpefie, COOCTBEHHOMY 3/I0POBBIO H 3/I0POBBIO OKPYKAIONIHX JII0/IcH; 000CHOBBIBATEL M cOOIIOIATh
Mephl npoHiakTHKkN HHQEeKHHOHHBIX 3abosleBaHMid, npaBUna NoBeleHUs B [pHpoje M obecleyeHUd
BesonacHocTH cOOCTBEHHON HH3HEIEATENBHOCTH B YPE3BhIYAHBIX CHTYAIHAX PHPOJIHOTO U TEXHOTEHHOTO
XapakTepa; XapakTepu30BaTh COBpeMEHHbIE HayYHbIe OTKPBITHA B 0b1acTi G1ooruy;

paspuTHE Y 0DyJaloOlMXCA HHTCICKTYATbHBIX H TBOPYECKHX CIMOCOOHOCTEH B MpOIEcCe 3HAKOMCTBA C
BBLIAIONMMHCS OTKPLITHSIMH H COBPEMEHHBIMH HCCIESAOBAHMAMH B OUOJIOTHH, pelllaeMbIMU €10 pobiieMaMH,
METOIONIOTHEH GHONIOIHYECKOT0 HCCTEI0BAaHNSA, MTPOBEICHHS MKCIIEPUMEHTAILHBIX HCClIeIoBaHUH, pereHus
OHONIOrHYECKUX 3a/1a4, MoACIHPOBaHIA OHOIOTHYECKHX 00BEKTOB H IIPOLIECCOB;

BOCTIHTAHHE y 00YJarolMXCA IEHHOCTHOTO OTHOIICHMA K JKHBOH NPHPOJIC B 1IEIOM H K OTACIBHBIM €€
obbekTaM M sABJIeHUAM; (OPMHUPOBAHHE SKONOIHUYECKOH, I'eHeTHYecKoil IpaMoTHOCTH, o0Ilell KYIbTYphl
MoBeJIeHHs B MPHPOJIe; HHTErPAllHH ecTeCTBEHHO-HAYYHBIX 3HAHHIA;



nprobperenne 0O0y4aOIMMHCA KOMIETEHTHOCTH B PALHOHAIBHOM NPHPOIONONL30BaHHH (codioaeHne
[paBHJI II0BeICHHs B IIPHPOJE, OXpaHbl BHJIOB, YKOCHCTEM, OHochephl), coXpaleHHH coOCTBEHHOIO 3{0pOBbi
M 310poBbi OKpymarommux Jofeil (cobmiomenus wmep npodunaktuku 3abolieBanuii, obecredeHue
Oe3011aCHOCTH KH3HEICATEILHOCTH B YPE3BbIYaHHBIX CHTYALUAX [IPHPOAHOTO H TEXHOICHHOIO XapakTepa) Ha
OCHOBE UCIIOJIL30BAHHs DHOJIOIHYECKHX 3HAHMIA U YMEHHH B 110BCE/HEBHOH KH3HH]

co3JlaHHe YCIOBHH JUid oco3HaHHoro BelOopa obydarollMMHCH WHIHMBH/IYalILHOH oOpazoBaTelbHOMH
TPAeKTOPHHU, CIIOCOOCTBYIOLIEH MociieayomeMy podecCHOHaIbHOMY CaMOOIIPEIe/ICHHIO, B COOTBETCTBHH C
HH/IMBHIYallbHBIMH HHTEPECaMH H oTpeOHOCTIMU PpErHoHa.

OOf1ee 4MeI0 4acoB, OTBEACHHBIX Ha M3ydeHHe OHOIOrMH Ha yrilydIeHHOM YpPOBHE cpejHero obulero
obpazoBanus, cocraiser 204 vaca: B 10 knacce — 102 gaca (3 vaca B Hedeno), B 11 kmacce — 102 vaca (3
qaca B HEJIEI0).

OrGop opraHH3allHOHHBIX (OPM, METOJIOB H cpejicTB 00yuyeHHs OHOJIOTHH OCYIIECTBISETCA ¢ Y4ETOM
celMpUKH ero cojlepkKaHus M HalpaBICHHOCTH Ha IIpojoJiKeHHe OHojlorHyeckoro obpasoBaHHs B
opraHu3alHax cpejiHero npodeccHoHaNLHOIO H BhICIEro o0pa3oBaHHs.

O0s3aTe/IbHBIM  YCIOBHEM I[IpH 00y4eHHH OHOJIOTMH Ha YriIyOIEHHOM YpPOBHE sBISETCA IIPOBEICHHE
J1abopaTopHBIX H NpakTHYECKHX pabor. Takke yyacTne o0yyatoluxcs B BbIIOJIHEHHHN IIPOCKTHBIX W YueOHO-
ueelleloBaTellbckuX  paboT, TeMaTHKa KOTOPLIX OIpeJelsercs Y4YHTElIeM Ha OCHOBE HMeEloluxcs
MaTepHallbHO-TEXHHYECKHX PECYPCOB U MECTHBIX MPHPOIHBIX YCIOBHIL.

COJEPKAHHUE OBYUEHHUA
10 KJIACC

Cojlep:kaHHe NpoOrpamMMbl, BbIJIEIEHHOE KYPCHEOM, HE BXOIUT B IIPOBEPKY rocylapcTBEHHON HTOroBoil
arrectanuu (IHA).

Tema 1. bHoIOrHs Kak HAYKa

CoBpemMeHHas OHONIOIMS — KoMILleKkcHas Hayka. Kparkas ucropus pazsutus 6uonoruu. buongornyeckue
HaYKH U U3y4aeMble UMH pobneMbl. PyHIaMeHTalbHbIE, TPUKIIA/HbIE H TOHCKOBBIE HayYHBIE HCCIIE[0BaAHH
B GHOJIOTHH.

3navenne OHONOIHH B GOPMHPOBAHHN COBPEMEHHON eCcTECTBEHHO-Hay4HOH KapTHHBI Mupa. [Ipodeccnn,
cBasaHHble ¢ OHonorueil. 3HadeHue OHONOIHHM B IPaKTHYECKOH JEATENLHOCTH 4YENOBEKA: MEJMIIMHE,
ceIbCKOM X034fCcTBe, IPOMBIIIICHHOCTH, OXpaHe MPHPO/IbL.

JlemoHCcTpau K

[oprpers: Apucrorens, Teodpacr, K. Jlunnen, K. b. Jlamapk, Y. Hapsun, V. I'apseii, I'. Mennens, B.
W. Bepnajckuii, U. I1. I[Tasnos, K. M. Meunukos, H. M. Basunos, H. B. Tumodeens-Pecosckuii, [lxk. Yorcon,
®. Kpuk, /1. K. benses.

Tabmuis! 1 cxembl: «CBA3b OHOJNIOIHH € JAPYIHMU HayKaMiy», «CHeTeMa OHOIOTHYECKHUX HAYKY.

Tema 2. /Kupble CHCTEMbI H HX H3YYEHHE

JKuBble cHeTeMBl Kak npejaMer uiydeHus 6uonoruu. CBoHcTBa JKHBBIX CHCTEM: €HHCTBO XHMHUYECKOIO
cocTaBa, JIMCKPETHOCTh M LENOCTHOCTb, CHOKHOCTE M YHOPSJIOYSHHOCTh CTPYKTYPBl, OTKPBITOCTE,
CaMOOpraHu3alug, cCaMOBOCIIPOU3BEICHHUE, pa3ApaKUMOCTh, H3MEHYHBOCTE, POCT U Pa3BUTHE.

YpoBHU OpraHM3allHH KHBBIX CHCTEM: MOJICKYISPHBIH, KICTOYHBIH, TKAHEBBIH, OpraHH3MEHHBII,
NOMYJIAIHOHHO-BHI0BOH, 3KOCHCTeMHBIH (OHoreoneHoTHueckHii), duochepnsii. Ipoueccsl, npoucxoagmpe



B JKMBBIX cHcTeMax. OcHoBHbIE HpH3HAaku suBoro. JKusub kak Qopma cymecrsoBanus matepun. Hayku,
H3YdalolHe JKHBLIE CHCTEMbI Ha pa3sHbIX YPOBHAX OpraHH3aLHH.

Hsyuenue xupbiX cHereM. Meronabl OHosorndeckoil Hayku. HaOmonenue, H3MepeHHe, 3KCIIEpHMEHT,
cHcTeMaTH3alus, MeraaHanus. [loHATHe © 3aBHCHMOH H HeszaBHCHMOH nepemeHHoH. [liaHupoBaHue
skcriepumenta. [locranoska u  nposepka runores. Hynesas runoresa. Ilousitne Boibopku u o eé
JocrosepHocTh. Pazbpoc B Guonorndeckux AaHHbIX. OlleHKa JOCTOBEPHOCTH IMOIYYEHHBIX Pe3ylIbTaTOB.
[IpHyHHEL HCKaKEHHS pe3yIbTaToB dKclepuMenTa. [ToHsTHe cTaTHCTHYECKOI O TecTa.

JlemorCTpaAUHK

Tabauubl u cxempl: «OCHOBHbIE INPH3HAKM KU3HHY», «bHojdorudeckue cHcreMbl», «CBoHcTBa KUBOH
MaTepHH», «YPOBHH OpraHU3alli KHBOH NpUpoaLl», «CTpoeHHe JKHBOTHOH KIETKH», «TKaHH KHUBOTHBIX»,
«CHcTeMBl OpraHoB 4elloBe4ecKoro opranusMa», «buoreonenos», «buocdepar, «MeToIbl U3YUCHUS KUBOH
IIPHPO/IBI».

ObGopynosande: JfladoparopHoe  odopy/joBaHHe Ul [IpoBefleHHsA  HadMIOJeHHd, W3MepeHuid,
IKCIIEPHMEHTOB.

IlpakTuyeckasn padora «lcnonb3oBaHKe pasiHYHbIX METOIOB IIPH H3YYEHHH KUBBIX CHCTEM».

Tema 3. bHOTOrHS KIeTKH

Kunierka — crpykrypHo-(hyHKIIHOHaNbHAA efuHuIa xwuBoro. Heroprs oTkpeiTis kieTkd. Padotsr P. I'yka,
A. Jlesenryka. Kierounas teopus (T. I[lsann, M. Ilnefinen, P. Bupxos). OcHoBHBEIE MOM0KEHHS
COBpeMEHHO KIIETOYHOR TeopHH.

MeTo/Ibl MOJICKY/ISIPHOH W KJIETOUHOMH OHOIIOIHK: MHKpOCKOIIUA, Xpomarorpadgus, sekrpodopes, METo/I
MEUEHBIX aToMoB, JiHddepeHMalibHOoe [EHTPUHDYIrHpOBaHHE, KYJILTHBUPOBaHUE KieTokK. Miayuenue
(hukcuposaunbix  Kremox. DICKTPOHHas MHKpockonua. Kowghoramsnaa muxpockonud. Bumaiwnoe
(HPUNCUIHEHHOE) USYHEHUE KIEMOK.

JlemoHcTpanun

[Moprperni: P. I'yk, A. Jlesenryk, T. llIsann, M. [lneiigen, P. Bupxos, K. M. bap.

Tabmuue 1 cxeMbl: «CBETOBONH MHKPOCKOID, «INEKTPOHHBIH MHKpOCKOI, «McTopHs pa3sBUTHS METONOB
MHKPOCKOITHH.

Obopy/iopanHe: CBETOBOH MHKPOCKOI, MHKPOIPENapaThl pacTHTEIbHBIX, JKHBOTHBIX H DaKTepHAIbHBIX
KJIETOK.

IpakTuueckan pabora «lsyyenne MeToNoB KiIeTo4yHOH OHONOTHH (XpoMaTorpadus, ekTpodopes,
JuddepeHimansHoe neHTpudyruposanue, [1LIP)».

Tema 4. XuMHYeCKAs OPraHH3ALNS KIETKH

Xumuueckuit cocras kierku. Makpo-, MHKpo- M yiabTpamMukpodieMmeHTel. Bojga u eé ponb Kak
PACTBOPHTENS, peareHTa, y4acTue B CTPYKTYPHPOBAHHH KIIETKH, TEIUIOperynsiui. MUHepalbHble BelllecTBa
KJIETKH, HX BHosnornyeckas poib. Pollb KATHOHOB 1 aHHOHOB B KJIETKeE.

Opranuveckue BeliecTBa KIeTkH. bruonoruieckne noaumepkl. benkn. AMMWHOKHCIOTHBINA cocTaB OETKOB.
Crpykrypsl OenkoBoi Monekyiasl. [Tepsuunas crpykrypa Oenka, nentujHas cBsasb. Bropuunas, TpeTHuHas,
yeTBepTHYHAA CTPYKTYphL J[lenarypanus. Csoiictsa OenxoB. Knaccudpukanmsa 6Genkos. buonorndeckue
(hyHKuMH OenkoB. [lpuonst.

Yrneoasl. MoHocaxapHiabl, ANCaxapyibl, OIHTOCaxapHiibl H nonncaxapuabl. OOmMi MiaH CTPOCHHS H
(hu3HKO-XMMHUECKHE CBOICTBa yriieBojloB. bHonoruueckue gyHKIIHU YIIIEBO/I0B.

Jlummner.  uapodmnsHo-ruapododHBle  cBoiicTBa. Knaccudukanus numugos. Tpurinnepujisl,
(ocdommuasl, BocKH, cTepoubl. buomorndeckue (GpyHKOuM aumunos. OOmue cBoiicTBa OHOTOrHYECKUX
MEMOpaH — TEKY1€eCTh, CIIOCOOHOCTh K CaMO3aMBbIKaHHIO, MOIYTPOHHIIAEMOCTh.



Hyxnennospie kuciaorol. JJHK u PHK. Crpoenne nywiennosbix kucior. Hykneoruapl. TIpunuun
komIieMeHTapHocTH. [lpasuno Yapradda. Crpykrypa JAHK — nsoiinas cnupans. Mecronaxoxaenue H
ouonornueckue pynkuun JHK. Buaer PHK. @yuxunn PHK B kietke.

Crpoenune mosiekyinbl ATD. Makpospruyeckue ceaszd B Mosiekyie AT®. buonoruveckne GpyHkimun ATE.
Boccranosnennble nepeHocuukH, uX (yHkuun B Kierke. Jlpyvewe uyxreosuompuchochamvr (HTD).
Cexsenuposanue JJHK. Memoowr 2enomuru, mpanckpunmomurii, Rpomeomuxii.

CrpykrypHast  Ouonorus:  Ouoxumudeckne W OHodu3zMyecKHe  HCCICIOBaHMA  cocTaBa M
MPOCTPAHCTBEHHOH CTPYKTYpRl OHoMonekyl. Moderposanue cmpyxmypbl u (hyuxyuit OuOMOACKYa U Ux
KOMHACKCOSE. Rﬁ.w.‘!bh’).mep.’-:'b.’ﬂ OuzanH u Opé’aHHHECKHﬂ CHHINEZ fj!ft}.H(JJ‘IBK}D? u X Henpupodﬁbzx UHUAOS06.

JeMoHCcTpaLEN

[oprpetst: JI. [lomuur, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknuy, ©. Conrep, C. [Ipyzunep.

Juarpammel:  «PacripejieiieHHe  XHMHYECKHX SJIEMEHTOB B HEKHBOH npHpoze», «Pacnpenencnue
XHMHYECKHX YIEMEHTOB B 3KHBOH IpHpoOJiey.

Tabmuusl 1 cxemsl: «llepHoanyeckas Tabnuna XUMHYECKHX JJIEMEHTOB», «CTpoeHHE MONEKYIIBl BOJILD,
«BemecrBa B cocTaBe opraHusMoBy», «CTpoeHHMe MoJieKyibl Oenka», «CTpyKTYpbl OElIKOBOH MOJIEKYIIBD»,
«CrpoecHHE MOIICKYJl YIIICBOI0B», «CTpOCHHE MOJICKYI JHITHIOBY, «HYKICHHOBbIE KHCIOTHI», «CTpoeHHE
MoJiekyiisl ATdDy.

ObopyroBanHe: XHMHYecKas Mocy/la 1 obopyloBaHHe.

JlabopaTopuas padora «O0HapyxKeHUe 0eIKOB ¢ OMOIIBIO KAYECTBEHHBIX pPeaklIHii».

JlabopaTtopuas pabora «lMccile/ioBaHHe HYKIICHHOBBIX KWCIIOT, BBbIJCIEHHBIX M3 KJCTOK pas/IMyHbIX
OpraHu3MOB».

Tema 5. CrpoeHne 0 PYHKIHH KIIETKH

Tunel KiIeTok: sykapHOTHHecKas M IpoKapHoTHdecKad. CTpyKTYpHO-()YHKUHOHaIbHblE 00pa3oBaHHs
KJIETKH.

CrpoeHne npokapHoTHueckol kierkd. Kilerounas crenka 6akrepuil H apxeil. OcobeHHOCTH CTpOeHUA
rereporpodHoil H aBTOTpOHOH NMpOKapHOTHYECKUX KiIeToK. MecTo U posb NpokapHoT B OHOLIEHO3aX.

CrpoeHue U (pYHKIHOHUPOBaHUE YYKapHoTHUecKoil kieTkH. [lnasmarnyeckas MeMOpaHa (I1asManeMma).
Crpykrypa r[uiasMathyeckoii MemOpaHbl. TpaHcnopT BEHICCTB 4Yepe3  IUIa3MaTHUYCCKyl0  MeMOpany:
naccuBHblil  (udpysust, obneruénnas Audpy3nsn), AKTHUBHBIA (NEPBUYHBIA M BTOPHYHLIH aKTHBHBIH
Tpancnopt). Iomynponunaemocts MeMbpansl. Pabora HaTpui-KanHeBOro Hacoca. DHJIOUMTO3: MHHOLKTOS,
(paronuros. Dx3ouuTo3. Kiterounast crenka. CTpykTypa H PYHKLUHH KISTOYHOH CTEHKH pacTeHHii, rpHdoB.

[nronnazma. Lurosons. Lurockener. Jpuxkenne unrorasmel. Opranouiibl KieTkd. OqHomeMOpanHbie
OpraHoM/Ibl KJIETKH: “HJoIasmarnyeckast cerb (DIIC), annapar T'oib/DKH, TH30COMBIL, HX CTpPOSHHE H
byukuuy. BianMocBa3b ofHoMeMOpaHHBIX OpraHoMJ 0B KiIeTKH. CTpoeHHE TpaHyIspHOro pPeTHKYIyMa.
Mexanusm nanpasaenus oeaxos 6 DIIC. CuHTe3 pacTBOpHMBIX OenkoB. CHHTE3 KICTOYHBIX MeMOpaH.
[mankmii (arpanynapHbii) SHuomasMaTnueckuil petukyayM. Cexperopnas (ynkums annapara [onbmkn.
Mooughurayus Geaxos 6 annapame onsoxcu. Copmuposxa Oenxoe ¢ annapame 1oasOscu. TpaHcrnopr
BELIECTB B KIeTke. Bakyoun pacTHTeNbHBIX KeTok. Knerounstii cok. Typrop.

[TonyaBToHOMHBIE OPraHOMIBI KICTKH: MUTOXOHAPHM, IUIACTHIBL [lpoucxoocoeniie mumoxonopuil u
miacmuod. Cumbuozenes (K.C. Mepexcroscxkuit, JI. Mapeyauc). Crpoenne v (pyHKIIHH MHTOXOHJIPHI H
mnactujl. TlepBuunbie, BTOPUYHbIE M CHOKHBIEC IUIACTH/ILI GOTOCHHTEIHPYIOWIHX YYKAPHOT. XIIOpOILIACTHL,
XPOMOILIACTEL, JICHKOIIACTBI BEICIIHX pacTeHHI.

HememOpannble opraHounsl kiaeTkd CTpocHHe W (QYHKIHH HeMEMOpaHHBIX OpPTaHOHIOB KICTKH.
Pubocomel.  [lpomencymounvie  guiamenmsr.  MukpodunamenTel.  Axkmunosvie  Mukpoguiamenmeot.
Melireunble KNeTKH. Axmunogsie komnonenmsl nemviuieynsix remox. Mukpotpyboukn. Kilerounstii nenTp.



CrpoeHHe M JIBHAKEHHE JKI'YTMKOB M pecHuuek. Mukporpybouku uMrtomnasmel, llentpuons. beixu,
accoyuuposannble ¢ Mukpoguramenmanmu u muxkpompyoouxamu. Momopnwie deaxu.

SAapo. OOGonoyka sAgpa, XpOMAaTHH, KapHoIUIasMma, AAPbILKH, WX cTpoeHHe M (yHKuuH. SaepHblii
OeikoBbli MatpHke. [IpocTpaHcTBeHHOE paclolloKeHHE XPOMOCOM B HHTep(asHOM sjpe. Iyxpomamun u
cemepoxpomamun. bellku XpomarHHa — THCTOHBL Jlunamuxa sdepuott obonouxu 6 mumose. Hoepuoii
MpPascnopn.

Knerounple BinodeHus. CpaBHHTEIbHAS XapaKTEPHCTHKA KIETOK 2YKapHOT (PacTUTEILHOM, KHBOTHOIA,
rpHOHOI).

JemMoHCcTpALHH

[Moprperni: K.C. Mepexkosekuii, J1. Maprynuc.

Tabmuner ¥ cxeMsl: «CTpoeHHe SYKapUOTHYECKOH KNeTKH», «CTpoeHHe HKHBOTHOH KIeTKH», «CTpoeHue
PacTHTE/IBLHOH KJICTKH», «CTPOCHUE MHTOXOHJIPHHY, «S1po», «CTPOCHHE NIPOKAPHOTHYECKOH KICTKH».

O6opytoBanye: CBETOBOH  MHKPOCKOI, MHKPOIpENaparhl PacTHTENbHBIX, JKHBOTHBIX  KIIETOK,
MHUKpoIIperiapaThl OaKTepHallbHbIX KIETOK.

JlabopaTopuas padora «/3ydeHue cTpoeHHs KIETOK Pa3/IH4HBIX OPraHH3MOBY.

[IpakTHueckan padora «M3yueHune cBOHCTB KICTOMHOH MeMOpaHbI».

JlabopaTopuas padora «ccnejoBanne nasMoin3a 1 JIEIIa3MOJIN3a B PACTHTEILHBIX KIETKaxX».

IpakTuaeckas padora «3yueHne IBHAKEHUS IMTOILIAZMBI B PACTHTEILHBIX KIETKaX».

Tema 6. O0MeH BelecTB H NPeBpalLIeHHe IHEPTHHA B KJIeTKe

ACCUMMIISIIIAA W JIHCCUMHIIALIASA — JIBE CTOPOHBI MeTabonu3Ma. THIibl 0OMeHa BellecTB: aBTOTPOMHBIH 1
rereporpodHelii. YuacTHe Kucnopoga B OOMEHHBIX [polieccaX. DHepreTuueckoe obecleyeHHe KIETKH:
npespamenne ATD B obMeHHbIX mnponeccax. @DepMEHTATHBHBIA XapakTep peaklMil KIeTOYHOro
merabomusma. PepMeHTB, HX CTpOcHHE, cBoiicTBa M MeXaHusMm AeiictBuA. Kodepmentel. OTimyus
(epMEHTOB OT HEOPraHMYECKHX KaTallu3aTtopoB. beaku-akTHBatopbl H OC/IKH-HHTHOMTOPBI. 3aBUCHMOCTb
CKOpOCTH (hepMEHTATHBHBIX PEakIUil 0T pasHYHbIX (haKTOPOB.

[MepBHYHBIA CHHTE3 OPraHHYECKUX BelIecTB B KieTKe. DOTOCUHTE3. AHOKCUCCHHBI U OKCULEHHDBII
omocunmes y oaxmeputi. Ceemocodupaiowgue NUZMENmvsl U NUZMEHNTbl PeaKyuonHozo yenmpa. Polb
XJI0poruiacTos B nporiecce Gorocuuresa. Coerosad v TemHoBad asbl. Pomoovixanue, Cs., Ci. u CAM-munvi
pomocunmesa. Iponykrusaocts porocuuresa. BinsHue paznuunelx (hakTopoB Ha cKOpocTh (OTOCHHTERA.
3HaucHHe GOTOCHHTE3A.

XemocuHtes.  PasHooOpasue — OpraHH3MOB-XEMOCHHTETHKOB: — HHTpH(HUupyHomHe  DakTepuu,
Kese300aKTepuH, cepodaKkTEepHH, BOJIOPOJHEIE DAKTEPHH. 3HAYCHHE XEMOCHHTE3A.

Anadpobusle opranusmbl. Bujel Opoxenus. Ilpoaykrel OpoieHHs W HX HCIONL30BAHHE YEIOBEKOM.
AHa»podHEIE MUKPOOPTaHH3MBI KaK 00BEKTH OHOTEXHOIOIHH H BO30yuTenn bonesHei.

AspobHble oOpraHusMbl. DTanbl 3HepreTHdyeckoro obdbmena. IlonrorourenbHbid sran. [Hkomms —
DECKHCIOpOIHOE PACHICTIICHUE TIIOKO3bI.

Buonorndeckoe okMcIeHHe, WIH KI1eTOYHOE JibiXanue. Polib MUTOXOH/IpHil B 1polieccax GHONOIHYECKOro
okucnenus. [{ukmdeckne peakuuu. OxucnurtenbHoe QocopHaHpoBaHue. IJuepeus  MemMOpaHHozo
epaduernma npomonos. Cunmes AT@: padoma npomonnoti ATD-cunmass. penmyiiectsa aspobHoro nyru
o0MeHa BenlecTs nepejl aHa’poOHBIM. DPQEKTHBHOCTE JHEpPTreTHYECKOro oOMeHa.

JemoHCTpaAHH

Moptpernr: Jla. Ipuctin, K. A. Tumupsases, C. H. Bunorpaackuit, B. A. Darensrapr, [1. Muruenn, T
A. 3aBap3uH.

Tabmuubl v cxemsl: «@PorocuHTes», «DHepreruucckuii obmen», «bmocuutes Oenka», «CrtpocHue
tepmenTa», « XeMOCHHTE3N.



OGopyaoBaHHe: CBETOBOH MHKpOCKOIN, 000py10BaHHE Ul IPUTOTOBAEHHS TOCTOSHHBIX H BPEMEHHBIX
MHKpOIIpeIapaTos.

Jlaboparopuas padora «M3yueHue KaTaTuTHYeCKOH akTHBHOCTH (epMeHTOB (Ha [IpUMepe aMHIIa3bl HIIH
KaTralasbl)».

Jlabopatopnas pabora «Msyyenne QepMenTaTHBHOrO paclleleHds [epoKCHIAa Bojopojda B
PACTHTE/IBHBIX M JKHBOTHBIX KIICTKAX».

Jlaboparopuas padora «CpasHeHHe npolieccoB (POTOCHHTE3A H XEMOCHHTE3a».

Jlaboparopuas padora «CpaBHeHHE NPOLEccOB OpOIKEHHS U JILIXAHHA.

Tema 7. HacnieacTBeHHAS HHPOPMALIHA H peaIH3alHA €€ B KIeTKe

Peakuuu MarpuyHoro cuuTesa. IIpHHIMII KOMIUIEMEHTAPHOCTH B peaklHsIX MaTPHYHOIO CHHTE3d.
Peanusanus HacinencTBeHHOH nH(opMaruy. ['eHeTHYeCKHH KOJI, €ro cBoicTBa. TpaHCKpHIILKA — MaTPHYHBII
cunres PHK. TlpHHIMIIBI TPAHCKPHIIIHA: KOMIUIEMEHTAPHOCTh, aHTHIIApaJUIEIbHOCTh, ACHMMETPHYHOCTh.
Cospesanue mampuunbvix PHK 6 syrapuomuveckoi kiemie. Hexooupyrowe PHK.

Tpancnauua W e€ osransl. Yuactde TpaHcroprublx PHK B OuocuHTese Genka. Yenmosus OHocHHTesa
denka. Koguposanue amuHokuc1oT. Polb pudocom B OHocHHTese Oelka.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. OpraHu3alus IreHoMa Y [POKapHOT H 3YKapHOT.
Perynsius akTHBHOCTH reHoB V npokapHoT. ['mnoresa onepora (. Xakod, K. Mano). Morexyisapuvre
MeXanuzmMbl IKCApeccltl 2enos y aykapuom. Poaw xpomamuna e pesyasayuu padbomsr cenoe. Peryndius
oOMEHHBIX IpoLeccoB B Ki1eTke. KileTounslii roMeocTas.

Bupycel — HeksieTouHble (POPMBI XKH3HH M oOIHUrartHele rapasutbl. CTPOEHHE IPOCTBIX H CIOKHBIX
BHPYCOB, peTpoBupycos, dakrepuodaros. 2Kusznennstit yuxn JIHK-codepacaujix supycos, PHK-cooepocamux
supycos, bakmepuoghazos. Qopamuas mpaHcKpuUnyls, pesepmeasd, UHmezpasd.

BupycHble 3abolieBaHHs 4elloBeKa, KMBOTHBIX, pacrenuil. CIIMJ], COVID-19, counanbneie u
ME/IMIIHHCKHE NPOOJIEMBL.

Buoundropmamuxa: unmezparyus u anaiuz ooabiux maccusos («bigdatay) cmpyrkmypusix Guoroeueckux
Oaunvix. Hanomexuonoeuu 6 ouonocuu u meouyuwne. lIpocpammupyemsie gyuxyuu 6eaxos. (Cnocobw
00CMABKU JEKAPCME.

JlemoncTpanuu

[Moprpersr: H. K. Konsuos, /1. M. Usanosckuii.

Tabauus! 1 cxeMmsl: «bHocHuTEs Benkay, «['eHeTHUECKHT K0JI», «Bupych», «bakrepHodaru».

HpakTuueckan pabora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKusHeHHbIH HHKT KITKH

Knerounslit uuki, ero nepuwojsl u perymsnusa. HMurtepdaza u muros. OcCoOEHHOCTH [POIECCOB,
nporexaomux B uHTepdasze. [loaroroBka KieTkn K jeneHuio. IIpecHHTeTHUECKHH (MOCTMHTOTHYECKHH),
CHHTETHYECKHI H NOCTCHHTETHYECKHUH (IPEMUTOTHYECKHH ) TepHO bl HHTEP]A3EL.

Marpuunpii  cuntes JIHK — penmmkaums. [puwnmuner  perumikamun  JIHK:  kommiemenTtapnocts,
MOJIYKOHCEPBATHBHLIH CHHTE3, aHTHNapaLienbHocTh. Mexanusm permmkanuu JITHK. Xpomocomsl. CtpoeHue
xpoMmocoM. TemoMepsl H Tenomepasa. XpOMOCOMHEIH Habop KIETKH KapHotun. JIHMIouiHeI ©
raniaouHeii Habope! XpoMmocoM. ['omonoruyHele XpoMocoMsl. [To/10BbIE XPOMOCOMBI.

Jenenne knetkn — murto3. CrajuH MHTO3a W TIPOMCXOJSINME B HHX Mpomuecchl. THIBI MHTO3a.
Kapuokunes u unrokunes. buosornueckoe 3HaueHHe MHTO34.

Perynsamus MuToTHYecKOTO IIMKTIa KIeTKH. [TporpamMMupyemas knerounas rubens — armonTos.

Knerounoe  siapo, XpomocoMbl, (yHKIMOHaIbHas TIeHoOMHKA. Mexanususr  nposughepau,
oughpepenyuposiu, cmapenus u eudeiu kiemok. «llugpposas xremxa» — ououngopmamuueckue modeiu
#’y”l(f{ﬂ(”fﬂp(}ifﬂ."!!u}i KiemKu.

JemoHcTpanan



Tabmuiel n cxembl: «Ku3HeHHBIH LMK KneTku», «Mutosn, «CTpoeHue Xpomocomy», «Peruinkaiius
JHEK».

ObopyoBaHHe: CBeTOBOH MHKPOCKOII, MUKpoIIperiapaThl: «MHTO3 B KJIeTKax KOpellKa JIyKa».

JlabopaTopuas padora «l3yueHHe XpoOMOCOM Ha rOTOBLIX MHKpOIIperaparax».

Jlabopatopuas padora «HabGmojennme MuTO3a B KIETKaX KOHYMKA KOpelIKa /dyka (Ha TOTOBBIX
MHUKpoOIIperiaparax ).

Tema 9. Ctpoerne 0 PyHKUHH OPraHHu3MOB

bronoruueckoe pasHooOpazie opraHusMoB. OJIHOKJICTOYHBIC, KOJOHHAIILHBIC, MHOIOKJIETOYHBIC
OpraHu3Mbl.

Oco0eHHOCTH CTPOEHHA M KH3HEACATENLHOCTH OJHOKJICTOYHLIX opraHu3MoB. bakrepuu, apxew,
OJIHOK/IETOYHBIE IPUOBL, OTHOKIETOYHBIE BOJIOPOCIIH, JAPYIHE IPOTHCTHL. KoJloHHaIbHBIE OPraHU3MBI.

B3anMocBA3b YacTeli MHOIOKJIETOYHOIO oprannsma. Tkanu, opraisl H cHCTEMBI OpraHoB. OpraHism Kak
enuHoe 1eltoe. ['omeocras.

Txanu pacrenuil. THIEI pacTHTENBHBIX TKaHeH: obpa3oBaTellbHas, MMOKPOBHAA, MMPOBOJIAIAA, OCHOBHAA,
MexaHu4ecKkas. Oco0eHHOCTH cTpoeHHs, (PYHKIIUI H pacIlo/losKeHHs TKaHel B opraHax pacTeHHH.

TkaHH KHBOTHBIX M YeloBeKa. THIIBI JKHBOTHBIX TKaHEH: 3MUTEIHANIbHAA, COC/IHHATEIIbHAA, MbIllICYHAas,
HepBHas. OcobeHHOCTH CTpoeHHs, (PYHKIHI K pacllollodkeHus TKaHeil B opraHax ;KUBOTHBIX H YelloBeKa.

Opransl. BereraTuBHbIE W TeHepaTHBHBIE OpraHbl pacTeHHHd. Opranel U CHCTEMBI OPraHOB KHBOTHEIX H
yeloBeKka. @yHKIMH OPraHoB H CHCTEM OPraHoB.

Onopa Teja oprannamos. Kapkac pacreHuii. CKeleTsl O/IHOKJICTOYHBIX H MHOIOKJICTOUHBIX HKHBOTHBIX.
HapyskHeblil 1 BHyTpeHHHI ckeneT. CTpoeHHe U THITBI COSIHHEHHS KOCTEIH.

JIBMikeHue  OpraHmsmMoB. JIBHIKEHHE OJHOKICTOYHBIX OPraHu3MoB: aMEboMHOE, KI'YTHKOBOE,
pecHHYHOE. JIBH/KCHHE MHOTOKJICTOYHBIX PAaCTCHHH: TPOIM3MBl W HacTUH. JIBMMKECHHE MHOTOKJICTOYHBIX
JKUBOTHBIX H YeJIOBEKa: MblllleuHas cucrema. Peduieke. CkelleTHbIC MBIIIIBI H HX padoTa.

IMuranue opraumamon. ITornoieHne Bojibl, YINIEKHCIONO raza M MHUHEPAllbHLIX BEUIECTB PacTeHUAMH.
IMuranne KuUBOTHBIX. BHYTpHIONOCTHOE H BHYTPHKIETOYHOS mNHIeBapeHHe. [InTanue Mo3BoHOYHBIX
AHMBOTHBIX. OTJE/Bl NHIIEBAPUTEIBHOrO Tpakra. Iluimesapurensuble xenessl. [lnuesapurensnas cucrema
HEJIOBCKA.

Jeixanue opranusmos. J{eixanue pacrenuii. [Ipixanue xkupoTHbIX. Jucdysus razos yepes nmoBepxHoCTb
knetkd. KowkHoe asixanue. JlpixartenbHas mnosepxHocTh. JKabepHoe u s€rounoe jsixanue. JIpIxanue
[O3BOHOYHBIX SKHBOTHBIX H 4YeloBeKd. DBOMIOIMOHHOE YCAOKHEHHE CTPOSHHS NErKHX I03BOHOYHBIX
KUBOTHBIX. JlbIXaTe/ibHas cHeTeMa veloBeka. MexanusM BEHTHIALMH JNETKHX Y IITHIL H MJICKOITHTAIONIHX.
Perynsinus aeixanust. JlbixarelbHble 00bEMBL

Tpancniopr BemecTs y opranusmoB. TpaHcrnopTHble cHeTeMbl pacTeHuil. TpaHcrnopr BellecTB y
#AHUBOTHBIX. KpoBeHocHas cuctema M e€ opraHsl. KpoBeHOCHas cHCTEMa ITO3BOHOYHBIX SKHBOTHBIX M
yenoseka. Cep/ile, KPpoBEHOCHBIE cocy/lbl H KpoBb. Kpyru kposooGpailieHis. DBOMONHOHHBIC YCIOKHCHHA
CTPOCHUS KPOBEHOCHOI CHCTEMEI IT03BOHOUHBIX JKHUBOTHBIX. PaboTa cepiia 1 e€ perysims.

Boinenenne y opranusmoB. Beienenne y pacrenuil. Boinenenue y #uBOTHBIX. CoOKpaTHTEIbHbIE
Bakyosd. Opradbl BblieneHus. QUIbTpaLus, cekpelus U odpaTHoe BcachblBaHHE KaK MeXaHH3Mbl paboTsl
opranoB BplacieHuA. CBA3b MONOCTH TeJa ¢ KPOBEHOCHOH M BBIACIMTEIBLHON cHcTeMamHu. Brinenenwe y
M03BOHOYHBIX KHBOTHBIX M 4eloBeka. [Toukn. Crpoenne u dyHkiHonHpoBaHue HedpoHa. OOpaszoBaHue
MOYH Yy YelloBeKa.

3alyTa y opraHu3MoB. 3allliTa Y OJHOK/ICTOYHBIX opraHiusMoB. Criopsl OakTepHii H HUCTHI IIPOCTEHIINX.
Jammra y MHOToKJIeTOuHbIX pacteHuid. Kyrukyma. CpejcrBa naccMBHOM M XMMHYECKOH  3alllMThI.
DuTOHINBL.



3aimTa y MHOIOK/IETOUHBIX JKHBOTHBIX. [TOKPOBBI H MX IIPOH3BO/HBIE, 3allMTa opraHusma oT GonesHei.
Hmmynnas cucrema yentoBeka. KieTodHblil M ryMopaibHblii HMMyHHTeT. Bposknéuublii U npuodperé HHbI
cretHpuyeckuil HMMYHUTeT. Teopus KIoHaIbHO-celleKTHBHOro uMmyHuTera (I1. Dpmux, @. M. bepuer, C.
Tonerasa). BocriaiurelbHbie 0TBETHI OpraHi3MoB. Poiib Bpok/IEHHOTO HMMYHHTETA B PasBHTHH CHCTEMHBIX
3abosieBaHuil.

PasgpaskuMocTh M peryiasaiHs y opranusMoB. PaspakUMocTh Y OJIHOKJICTOUHBIX OpraHu3MoB. TakCHCEL.
Pasapasxumocts 1 peryiauus y pacteHuid. PocToBble BelllecTBa U HX 3HAYCHHE.

HepBhas cucrema 1 pediiekTopHasd peryjsuus Yy KHBOTHbIX. HepBHad cucrema W e OT/ICIBL
DBOMIOIMOHHOE  YCIIOXKHEHHE CTPOCHHMA HEPBHOH CHCTEMBl Y JKUBOTHBIX. OTjellkl TOJIOBHOIO MO3I'a
103BOHOYHEBIX KHBOTHEIX. Pedurexc 1 peduiekropHas ayra. bezycioBubie H yelIoBHBIE pedliekehl.

['ymopaibHast peryisuus M SHIOKPHHHas CHCTeMa JKHBOTHBIX M 4YesoBeKa. JKenessl dHIOKPHHHOM
CHCTEMBI H MX TOPMOHBI. JleHcTBHE ropMOHOB. B3auMOCBA3L HEPBHOH M 3HJI0KPHHHON cucTeM. ['HoTtanaMo-
runodusapHas cucrema.

JeMoHCTpALIEN

[loprpet: K. I1. I1asmnos.

Tabumuel ¥ cxembl: «OJIHOKICTOUHBIE BOJIOPOCIH», «MHOIOKICTOYHBIE BOJOPOCHN», «bakrepuu»,
«llpocreiilime», «Opratbl [BETKOBLIX pacTeHWi», «CHCTeMBbl OpPraHoB [103BOHOYMHBIX KHBOTHBIX?,
«Buyrpentee crpoeHne HaceKoMbIX», «Tkanm pacrenuitn, «KopHeBble cHcTeMb», «CTpoeHHe crebian,
«CrpoeHHe MHCTOBOM I1acTHHKH», «TKaHH XKHBOTHBIX», «CKelleT YeloBeKay, «llHleBapuTeIbHas cHCTEMa,
«KpoBeHocHas cucreMay, «/IpixareibHas cucrema», «HepsHas cucremay, «Komkar, «MblilleyHas cucTemanr,
«BeytenurensHas  cucreMa»,  «OHJOKpHHHag  cucreMa», «CTpoeHMe  Mblulb,  «MMmmyHHTET»,
«Kumeynononocrusie», «CxeMa nUTaHHs pacTeHuii», «KpoBeHoCHBIE CHCTEMBI MO3BOHOYHBIX HKHBOTHBIX»,
«CrpoeHHe ruipe, «CTpoeHHE IIaHapUn», « BHYTpeHHee cTpocHHE 10K AEBOrO YepBsi», «HepBHas cHcTeMa
peib», «HepsHas cucTema JiAryiikn», «HepBHas cucrema npecMbikarommxces», «HepBHas cHeTemMa NTHID,
«Hepsuasn cicrema miekonurarommnxy», «Hepshas cucrema uenoseka», «Peduiexey.

ObopynoBaHue:  CBETOBOA ~ MHKPOCKOI,  MHKpONpenaparsl  OJHOKJICTOYHBIX  OpPraHu3MOB,
MUKpOIIpEIapaThl TKaHeH, pakOBHHBI MOJLIFOCKOB, KOJJICKIMH HACEKOMBIX, HITIOKOKHX, JKUBBIE IK3EMILIAPHI
KOMHATHBIX PacTeHUH, repOapHH pacTeHHH pasHBIX OTACIOB, BJAKHBIC IPENapaThl KHBOTHBIX, CKEJIEThI
[03BOHOUHBIX, KOJUIEKIMH  OeCno3BOHOUHBIX  KMBOTHBIX, cKeleT u4eloBeka, ofopyloBaHue JUuls
JIeMOHCTpallHM [MOYBEHHOI0 M BOIJIYLIHOIO MUTAHWUA pACTEHUil, paclllelUleHHs Kpaxmaila H OElIKOB IM0J]
JefictBHeM (epMeHTOB, 00OpYJOBAHHE Ul AEMOHCTpPALUH ONLITOB [0 W3MEPEHHUIO JKU3HEHHOH EMKOCTH
NErKUX, MEXaHH3Ma JIbIXaTe/IbHBIX JIBHKCHHI, MOJICIH IOJIOBHOTI'O MO3I'a pas3/IHYHbIX JKHBOTHBIX.

JlabopaTopuas paGora «3yuenne Tkanel pacreHuiin.

JlabopaTopuas paGora «/3yuenne TkaHeH KUBOTHBIX».

JlabopaTopuas padora «l{3yueHne opraHoB UBETKOBOIO PacTEHUA».

Tema 10. PazmHoskense 0 pA3BHTHE OPrAHH3MOB

dopMbl pasMHOKEHHS opraHHiMoB: Oecriojloe (BKIIouyas BereTaruBHoe) W nojosoe. Bujnl Gecrnionoro
pasMHOKEHHS: [MOYKOBaHHE, CIIOPYIALMA, (parMeHTall|s, KIOHHPOBaHHE.

[Tonosoe pasmuoxeHue. [lonosele KiaeTkn, win raMersl. Meiios. Cranun meitosa. IloBeieHHe XpoMocoM
B McHoze. Kpoccunrosep. buosorndecknii cMpica Meiiosa W nojosoro mpoiecca. Melios U ero Mecto B
JKMIHEHHOM [HKJIE OpraHU3MOB.

[Mpemzaponsinesoe passuthe. ['amertorenes y suBoTHBIX. [loossle kenessl. OOpasoBaHue H pa3BHTHE
MoJ10BbIX KileTok. CriepMaroreHes u ooreHes. CTpocHHE IIOTOBBIX KIETOK.

OniooTBOpEeHHE W YMOpPHOHAIILHOC pa3sBHTHE KHBOTHBIX. CrocoObl OMIONOTBOPEHHA: HapPYKHOE,
sHyTpeHHee. [Taprenorenes.



HnamBuyanbHoe pasBHTHE OPraHu3MoB (OHTOreHes). DMOPHOIOTHS — HayKa O Pa3sBUTHH OPraHH3MOB.
Mopdhozenes — oona uz enasnwvix npodaem smopuonoeuu. Konyenyua mopghozenoe u modeau mopghozenesa.
Craguum  >mOpHoreHesa 3 KHBOTHBIX (Ha npumepe Jarywku). Jpobnenwe. Tuner  gpoOiienus.
Hemepymunuposannoe u  wnedepmunuposannoe Opodiaenue. bracmyaa, munwvr  Gracmyz. OcobeHHOCTH
JpobiieHHs MIEKOIUTAIOMMX. 3apo/bllieBble JIMCTKH (racTpyisuus). 3akjajka OpraHoB W TKaHeil H3
3apo/ILILIEBLIX JIMCTKOB. BzauMmHoe BIMAHHE 4YacTeH pa3BHBarollerocs 3apojbiia (dMOpHOHAbHAS
HHIYKUMA). 3aK1ajika IUIaHa CTPOCHHS XKHBOTHOIO KaK pe3yabTal HepapXHYeCKHX B3aHMOJICHCTBHH I'eHOB.
Binsanue Ha oMOpPHOHAILHOE pa3BUTHE Pa3IHYHBIX HAKTOPOB OKPYKAIOUICH Cpeibl.

Poct u passutue xuBoTHBIX. [TocTomMOpHonanbublil nepuo. [psimoe u Henpsamoe passuthe. Passurue ¢
mMeramopho3oM y Oecro3BOHOYHLIX H ITO3BOHOYHLIX JKHUBOTHLIX. bHollorHyeckoe 3HadeHHe MPAMOro H
HEIPAMOIO pasBUTHA, UX pacrpocTpaHeHue B rpupose. THIbl pocTa KUBOTHBIX. PaKTOphl perylIsiii pocTa
AKHBOTHBIX M 4enoBeka. Crajiid nocTaIMOPHOHAILHOTO pasBUTHA Y JKHBOTHBEIX W 4enoBeka. [lepuojsl
OHTOreHesa 4ejoBeka. CTapeHHe U cMepTh Kak OHOJIOIHYECKHE Npollecchl.

Pasmuoxkenue u pasputHe pacteHui. ['amerodur u criopodur. Me#Ho3 B KHIHEHHOM [HKIIE pacTeHHH.
ObpazoBanue crnop B Ipoliecce MeiHosza. ['aMeroreHes y pacreHuil. OmiofoTBopeHHe W pa3BHTHE
pPacTHTEIbHBIX OpPraHu3MoB. /|BOHHOE OIUIOJIOTBOPEHHE Y IIBETKOBLIX pacTeHHid. OOpazoBaHHe H pasBUTHE
CCMCHH.

MexaHH3MBI peryisliii OHTOreHe3a Y pacTeHHil H JKHBOTHBIX.

JlemoHcTpanuu

[Toprpersi: C. I'. HaBamun, X. Illneman.

Tabmuubl v cxembl: «BereratuBHoe pasmHoxeHue», « Tunsl becrosnoro pasMHoxKeHHA», «PazMHOKeHHE
XnaMuIoMOHa (b, «PasMHOMeHHe 9BrieHbl», «PasMmHomkenue THApB», «MeHos», «XpoMOCOMBI»,
«l"amerorenes», «CTpocHHe SHLUEKICTKH H cliepMaTo3ona», «OcCHOBHBIE CTaiMH OHTOreHesay», «lIpaMoe n
HETIpAMOE pasBHTHE», «PazBuTHE Malickoro kykay», «PazBuTHe capaHumn», «PasBuTHe JATyIIKH», «/BoiiHoe
OIUIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuit», «CTpoeHHe ceMsH OjIHOJOJIBHBIX M JIBYIOJBHBIX pacTeHHi»,
«KH3HEeHHBIH LUK MOPCKOH KanycTbl», «JKU3HEHHBIH MK MXa», <«KH3HEHHBIA HHKI [AaOPOTHHKA»,
«OKH3HEHHBIH LUK COCHBI».

O6opy/oBaHHe: CBETOBOH MHKPOCKOII, MHKpOIIpenapaThl SHUEKICTOK W ClepMaTo30u/108, Mojenb «l{nk
pasBUTHS JISTYIIKHY.

JlabopaTopnas padora «3ydeHue cTPOSHHS MOJOBLIX KICTOK Ha FOTOBBIX MHKPOIPENapaTax».

HpaxTuueckasn padora «BbiABIcHUE IPU3HAKOB CXO/ACTBA 3apoIbILeil M03BOHOYHBIX KUBOTHBIX.

JlabopaTtopuas padora «CTpocHHE OpraHOB Pa3MHOMKCEHUS BBICIINX PacTeHHIT».

Tema 11. I'epeTHka — HAYKA 0 HAC/IEJACTBEHHOCTH W H3MEHYHBOCTH OPraHH3MOB

HeTopust ctaHOBIIEHHS H pa3BUTHA IeHETHKH Kak Hayku. Pabotel I'. Menpens, I'. ne ®pusa, T. Moprana.
Pons oreuecTBeHHBIX Yu€HBIX B pasBuTUH reHetukd. Paborer H. K. Koasnosa, H. M. Basunosa, A. H.
benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE I'€HETHYECKHE MOHATHS W CUMBOJILL. ['OMOJIOrMYHBIE XPOMOCOMBI, ajUle/IbHbIE I'eHBbI,
aNbTCPHATHBHLIC NMPHU3HAKH, [OMHHAHTHBLIN M pelieccHBHBLI NpU3HAK, TOMO3UIOTa, IETEPO3UroTa, YUCTas
JHHUA, THOPUIBL, TeHOTHII, (heHOTHII. OCHOBHBIE METO/IBI IEHETHKH: THOPHIOIOIrHYECKHI, ITHTOMOTHYECKHIA,
MOJICKYJIAPHO-TEHETHYECKHH.

JemoHCTpaAHH

Moptperni: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Komsiios, H. H. Basunos, A. H. benosepckwii, I'.
. Kapneuenko, 10. A. ®mmmnuenko, H. B. Tumodees-Pecoscknii.

Tabauter v cxemel: «MeToJibl reHeTHKHY, «CXeMbl CKpEULHBAHHA.

JlaGopaTopnas padora «/{posoduina kak 0ObEKT reHeTHUECKHX HCC/Ie0BaHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckperrBanne, Ilepsbiit 3akon Menjens — 3akon eiuHooOpasHs ruOGpHAOB MEpBOro
nokojenus. [lpasuno pomMunuposanud. Bropod sakon Menjens — 3aKoH paclICIUICHHS IIPH3HAKOB.
[{nronorayeckie OCHOBBL MOHOIHOPHIHOIO CKpeIlHBaHus. ['HII0Te3a YUCTOThI raMeT.

AHalH3upylollee ckpelrBanue. [TpoMexyTounblii Xapakrep HacljejoBaHus. PacuieniieHde Npu3HakoB
[IpH HEIOIIHOM JIOMHHUPOBAHUH.

Jurudpuanoe ckpenmpanue. Tperuii sakon Menjens — 3aK0oH He3aBHCHMOIO HacleJoBaHus IPH3HAKOB.
LuTonorudeckue OCHOBBL JIHITHOPHIHOIO CKpPEILHBAHUS.

CueniieHHoe HaclielopaHue npu3HakoB. Paborel T. Moprada. CuenieHHoe Haclie/IoBaHUE T'€HOB,
HapylLUEHHE CLEIUICHHA MeXK/1Y reHaMu. XpoMocoMHas TeOpUs HAC/ICACTBEHHOCTH,

I'enernka nona. XpoMoCOMHBIH MEXaHW3M oOlpe/eleHHs Mojla. AYTOCOMEI U IIOIOBEIE XPOMOCOMBEL.
l'oMoraMeTHelii M reTeporaMeTHBIH No. ['eHeTH4decKas CTpYKTypa HOJOBBIX XpomocoM. Haciegosanue
MPH3HAKOB, CIETICHHBIX € TTOJIOM.

Il'enorun kax nesocrHas cucrema. [lieloTpornus — MHOXKeCTBEHHOE JieiicTBHe reHa. MHOKeCTBEHHBIH
ajutenin3M. BiaumoseiicTeie Hea/utenbHBIX reHoB. KoMiiemMentapHocts. Dnuctas. [Tonumepus.

['eHerndeckuil KOHTpO/IbL pasBHTHS pacTCHUH, KHBOTHBIX M HE/lOBEKa, a TakKe (U3HOJIOIHYECKUX
MPOIECCOB, MOBEJICHUA M KOTHHUTHBHBIX (DYHKIIMH. ['CHEeTHYECKHE MEXaHH3MBI CHMOMOIeHE3d, MEXaHH3MBbI
B3aUMOJICHCTBHS «XO3AHH — [apasuT» M «XO3AHH — MHUKpoOHoM». ['eHeTH4eckMe acleKThl KOHTPOJs M
H3MEHEeHHs HacleACTBEHHOH HH(pOPMaHH B IIOKOJICHUAX KIETOK H OPraHH3MOB.

JlemoHcTpanuu

[Toprpersi: I'. Menjiens, T. Mopras.

Tabmuubt 1 cxemsbl: «[lepBbii ©  Bropoil 3akonsl Menjena», «Tperuii 3akon Menjenan,
«AHaTM3HpYIOllee cKpeluBanuey, «Henomnoe noMuHupoBanne», «ClemnicHHOe HACAeI0BaHHE PU3HAKOB Y
nposouisy, «['eHerHka nona», «Kapuorun uenoseka», «Kapuortun aposoduibi», «KapHoTHn ITHIBD,
«MHOMKeCTBEHHBIA aJlIe/Iu3My, «B3auMojielicTBHE IeHOBY.

ObopyjnoBaHHe: MOJIEIb Ul JIEMOHCTPAllMH 3aKOHOB ¢/MHOo0Opasust ruOpU/I0B 1EpPBOIO MOKOJIEHHA H
paclIenIcHus TPU3HAKOB, MOJENb Ul JEMOHCTPalMy 3aKOHA HE3aBUCHMOIO HAcleJOBaHUs I[PH3HAKOB,
MOJIE/b I IEMOHCTPALUH CLECIUICHHOTO HAac/IeJOBAHUS IIPH3HAKOB, CBETOBOH MHKpPOCKOI, MUKpOIIpelapar:
«/lpozodunan.

IpaxkTuueckas pabora «M3yucHue pe3yibTaToOB MOHOTHOPH/IHOIO CKPEIUBaAHUA Y JIPO3O(HIIB.

IpaxkTuueckas padora «M3ydyeHne pe3ynbTaToB AUTHOPHIHOIO CKPEIIUBAHHA Y IPO30¢HILI.

Tema 13. 3aKkoHOMEPHOCTH H3MEHUHBOCTH

BsaumojieicTBe reHoTHIIA W cpeibl npu  (opmupoBanuy (heHotHna. M3MeHUHBOCTL NPH3HAKOB.
KauecrBeHHbIe U KOIIMYECTBEHHbIE TPUIHAKK. BUjibl H3MEHUUBOCTH: HEHACIIE/ICTBEHHAS M HAC/IE/|CTBEHHAS.

MomudukaronHas H3MeHYHBOCTE. Polb cpebl B (hopMHPOBAHHH MOJH(GHKATHOHHOH H3MEHYHBOCTH.
Hopma peakuun npusHaka. BapHanuoHHbIA psjn W BapuanuoHHas kpusas (B. Horanncen). CpoiicTba
MOIM(HKAIHOHHON H3MEHYHBOCTH.

lenorunuyeckas H3MeHUMBOCTL. CBOHCTBA ICHOTHITHUECKOH H3MEHUMBOCTH. BB reHOTHIIHYECKOi
H3MEHYHBOCTH: KOMOHHATUBHAS, MYyTallHOHHAS.

KombunarusHast H3MeHUHBOCTL. Melios H 1ojtoBol nmpouece — oCHOBA KOMOMHATHBHOH H3MEHUHBOCTH.
Ponb koMOHHATHBHON H3MEHUMBOCTH B CO3/IaHHH TEHETHYECKOTO pasHoodpas3ns B npejieiax 0IHOTO BHIA.

MyraunoHHas H3MeHYMBOCTB. Buibl MyTanuit: rensble, XpomocoMmHble, reHomHbie. CHOHTaHHbIE H
HHIYIIHPOBaHHLIC MyTalUH. SfAcpHble H LUTOMIasMaTHYeckue MyTaud. CoMaTHYecKHE M IOJIOBBIE
MyTaluH. [IpHduHEl BOSHUKHOBeHHs MyTaluil. MyTareHsl H HX BIHAHHEC HAa OPraHH3MBL. 3aKOHOMEPHOCTH
MYTALUHOHHOIO ITpolecca. 3akOoH TOMOJIOTHICCKHX PAAOB B HacneacTBennon naMenunoct (H.M. Basunos).
BHestiepHast H3MEHYHBOCTE U HAC/IEICTBEHHOCTD.



Dnueenemuka u MUSEHOMUKA, POIb INUSCHEMUYECKUX (DAKMOPOS 6 HACHedosanuy U UIMEHYUEOCmU
peHomuNUYECKUX NPUIHAKOS V) OP2AHUZMOB.

JlemoHcTpauun

[Toprpers: I'. ne Ppus, B. Horanucen, H. U. Basuios.

Tabauubl 1 cxembl: «Buanl usMmendusoctu», «Mojaudukannontas usMeH4nBocThy, «KomOunatusnas
H3MEHYHBOCTEY, «Melo3», «OmnnonorsopenHey, «I'eneTHyeckre 3abolieBanus YyenoBeka», « BHALI MyTalHii».

OGopyaoBanue: JKHUBble H repbapHble JK3eMIUIApbl KOMHATHBIX pacTeHuii, pucyHku (dotorpadun)
JKHBOTHBIX ¢ Pas3/iMYHEIMH BH/IaMH H3MEHUYHBOCTH.

Jlabopatopnas padora «lccienosanue 3akoHoMepHocTeil  MOAM(DUKALMOHHOW HW3MEHYHBOCTH.
[TocTpoenne BapHALHOHHOTO PA/ia H BAPHALHOHHOH KpHUBOIM».

Ipakru4eckas padora «Myrainu y 1po30dHIIsl (Ha FOTOBBIX MHKPOIIPEIApaTax )».

Tema 14. I'eneTHKa YenoBexka

Kapuorun yenoseka. MesxayHapojinas porpaMma Mcclle/IoBaHHs reHoMa YestoBeka. MeTo/ibl H3ydeHus
reHETHKH YelloBeKa: reHealorHdyeckuil, O/IH3HeloBbIH, IHTOreHeTHYECKHH, MONYIAIHOHHO-CTaTHCTHYECKHH,
MOJICKY/ISpHO-reHeTH4ecKiil. CoBpeMEHHOE Olpe/eeHHEe TI'CHOTHIA: [TOJHOICHOMHOE CEKBEHHPOBaHHE,
I'EHOTHITHpOBaHHe, B ToM uucie ¢ rnomouleto ITLP-ananusa. HaclniencrBeHHble 3afolleBaHHA 4ellOBEKa.
[ennble # XxXpoMocomuble Oose3nn 4YejoBeka. bose3HH ¢ Hacle/CTBEHHOH IPepaciofioKEeHHOCTBIO.
3HaYeHHe MEJHIMHCKOH IeHETHKH B MpejJoTBpallleHHd M JIeYeHHH reHeTHYeckHX 3abolieBaHHH desloBeka.
Meauko-reHeTHYecKoe KOHcyJIbTHpoBaHHe. CTBosIOBbIC KICTKH. [loHATHE «IeHETHYEeCKOro Ipysax.
DTHYECKHE aCleKThl HCCIIEI0BaHUH B 00J1acTH PEIaKTHPOBAHHS I'EHOMA U CTBOJIOBBIX KJIETOK.

Ilenernyeckue Qakropsbl NOBLILCHHON YYBCTBHTEIBHOCTH YellOBEKa K (PU3HHECKOMY M XHMHYECKOMY
3arpasHEHHIO oKpysKkatolelt cpe/sl. ['eneTHYeckas MpepacnoloKeHHOCTh YEI0BEKa K NaTOJIOT UM,

JlemoHcTpanun

Tabiuubl M cxembl: «KapHoThIl YenoBeka», «MeTojibl H3YUCHHA I'CHETHKH YejloBeKay, «l'eHeTHYECKHE
3abo/1eBaHUs YElIOBEKAY.

HpaxkTuueckas pabora «CocTalIeHHE H aHAIIH3 POJIOCTOBHOMY.

Tema 15. Cenexuns opraHu3MoB

JloMecTHKalMs M CceleKIMs. 3apoi/iecHHe CelleKIHH M JloMecTHKalmd. Yuenwe H. M. Basuiosa o
[leHTpax NPOHCXOMACHHS H MHOrooOpasusi KyAbTYPHLIX pacTeHHi. Poib celnekidM B CO3/laHHH COPTOB
pacTeHHi M nopoj kuBoTHBIX. CopT, Mopoja, MTaMM. 3aKOH FOMOIOIHYECKHX p#IOB B Haclle/ICTBEHHON
msmeHuusoctd H. M. Basunosa, ero sHaueHHe UL ceJIEKIIHOHHOH paboThl.

Merobl celekiMoHHoH paborel. MckycerBeHHBIH oTOOp: MaccoBBIA W WHAMBHAYAILHBIH. DTarbl
koMOHHaIMOHHON ceneknuu. Menbiranue npoussoauteneii no noroMersy. Otdop o reHOTHNY ¢ IOMOIIBIO
oleHKH ()EHOTHITA TOTOMCTBA H OTOOP 10 FEeHOTHITY ¢ ImoMollbio ananu3a JIHK.

HekyceTBeHHBIH MyTareHes Kak MeTOJ CEIeKUHOHHOH paborbl. PaqHAalMOHHBIE H XMMHYECKHId
MyTareHe3 KaK HMCTOYHHK MYTallMd y KyJIbTYPHBIX (popM opraHu3moB. Mcnoip30BaHHE T'€HOMHOTO
pelakTHPOBAHUS H MeTo/10B pekoMOuHaHTHbIX JIHK ju1st nonyuenus Hexo/iHOro MaTeprala JUisl CeleKIHu,

[Monyuenue nomumonos. Buyrpusuiosast rubpuansanus. BauskopojcTBeHHOE CKpelIMBaHHE, WITH
uHOpuauar. HepojcTBeHHoe ckpelUBaHue, WM ayrOpuauHr. I'eteposuc u ero npuuudsl. McenonszosaHue
rereposnca B cesekuuu. Otpanénnas rudpuansaums. IlpeononeHue OecruioiHg MEKBH/I0BBIX THOPHIOB.
JlocTHakeHus celleKIUH pacTeHUi H IKHUBOTHBIX. «3enénas pesontoyusy.

CoxpaHeHHe W H3YYCHME TEHETHUECKHX PECYpCoB KYJIBTYPHBIX pacTeHHMH W HX JIHKUX pojuyei juis
CO3/IaHHS HOBBIX COPTOB M HOPHIOB CEINbCKOXO3SHCTBEHHBIX KYIBTYP. M3yuenue, coxpanenue u ynpasienie
CEHCMUNECKUMU  pPecYPCAMU CEABCKOXO3AUCMBEHHLIX U HPOMBICAOGHLIX  HCUGINMHLIX 6 HEAAX  VIVHUIETINA
cy:.{;ec’msy.rou;ux i COZOAHLS HOBBIX ”(}pO(J, JUHLTE U .’(’p(')(.'(fl’)(f, 6 MmMoM yucie ¢ HPUMEHEHUEM COGPGH(—.’HHBLT
MEMOO06 HAVUHBLX UCCIEO0BAHNUL, NePedoshiX HOell it NePCHeKMUBHBIX MEXHOT02 L.



JemoncTpanuu

[Moprpers: H. W. Basunos, . B. Muuypun, I'. 1. Kapriegenko, I1. I[1. Jlykbanenko, b. JI. Acraypos, H.
Bopunoyr, . K. benses.

Tabiuuuel H cxembl: «LleHTpBl NpoOHCXOKIACHHS W MHOrooOpasus KyJbTYPHBIX pacTeHHi», «3akoH
rOMOJIOFHHECKMX PsjIoB B Haclle/IcTBEHHOH HM3MeH4YHBOCcTH», «MeToanl cellekuuny», «Oraanénnas
rudpuusanusy, «Myrarenes».

Jlaboparopuas padora «l3yueHue coproB KyIbTYPHBIX PaCTeHHII U NOPOA JOMALIHUX KHBOTHBIX?.

JlabopaTropuas padora «3yyeHHe METO/I0B CEICKIIMH pacTeHHH ».

IMpakTuyeckas padora «[IpuBuBKa pacTeHHi».

Ixckypens «OCHOBHBIE METO/IbI H JIOCTHIKCHHS CElICKIIMH pacTeHHH U JKHBOTHBIX (Ha CEJICKIHOHHYIO
CTAHLIHIO, IUIEMCHHYIO (pepMy, COPTOHCIBITATE/IbHBIH Y4acTOK, B TEIUIMHHOE XO03diCTBO, B JIaDopaTOpHIO
arpoyHHBEPCHTETA HIIM HAYYHOT'O LIEHTPA)».

Tema 16. bHOTeXHONOIHA H CHHTETHYECKAs DHOI0THs

OOBEKTEL, HCIOIb3YeMBble B OHOTEXHOIOTHH, — KIETOYHBIE H TKAaHEBbIE KYJIbTYPhl, MUKPOOPraHU3MBI, HX
XapakTepucTHka. TpaiuiMoHHas OMOTEXHOIOTHA: XieDolleyeHHe, MOIy4eHHEe KHUCIOMOIOYHBIX [IPOIYKTOB,
BHHOJIe/Me. MHKpoOHOIOTHYCCKHH cHHTE3. OObeKThl MHKPOOHOIOTHYECKHX TeXHoJorui. [Tpoussojcreo
Oellka, aMHHOKHCIOT U BUTAMHHOB.

Co3jlanHe TeXHONOTHA U HHCTPYMEHTOR LieIICHAIIPABICHHOI0 H3MEHEHHA H KOHCTPYHPOBAHHA I'¢HOMOB ¢
LENBIO IIOY4eHHs OpPraHM3MOB M HX KOMIIOHEHTOB, COJEpiKalHX He BeTpedarolldecs B IIpHpoje
OHOCHHTETHYECKHE ITYTH.

Knerounas uHmeHepus. MeTojibl KyILTYphl KIETOK M TKaHeH pacTeHHH M KHBOTHBIX. KpHobaHKH.
ComaTtndeckad rudpuausalus W coMatideckuii »MOpuorenes. HcenonbsoBaHHe rarioHjoB B CEleKIHH
paCTeHHﬁ. Hoﬂytteyue MOHOKIOHWIBHBLY aumumen. Hcenoiap3zosdHie MOHOKIOHWIbHBIX U NOJUKIOHAIBHBIX
anmumen ¢ meouyune. McKyccTBEHHOE OIUIONOTBOPEHHE. PEKOHCTPYKIHS AHICKICTOK H KIOHHPOBAHHE
HKHBOTHBIX. METOJJ, TpaHCILUIaHTAlMK  AJCPp KICTOK. Texnonozuu US()(JP()&TEJ-HLH_, KYAbMUSUPOSAHNA U
MUKPOKACOHATBHO20 PASMHONCEHUA CEMbCKOXOIAUCMBEHHBIX KVABMYP.

XpoMmocoMHas M reHHas MHKeHepus. MCKyceTBeHHBI CHHTE3 TIeHa M KOHCTPYHpOBaHHE
pexkombuHanTHBIX JIHK. Cozdanue mpanczennvix opeanuszmos. JJOCTHREHHS W NIEPCIIEKTHBBLI XPOMOCOMHON H
reHHOH HHIKEHEPUH. DKOJOIHYECKHE U dTHUSCKHE MTPo0sieMbl FeHHOM HHIKEHEPHH.

Menuuuackne  onorexHonmorun.  [locrrenmomuas  uugposas  Meauuuna.  IIIP-nuarnocrika.
MerabonoMHblil aHaIU3, TeHOLUCHTPUYECCKUIN aHaliM3 IIpoTeoMa 4YeloBeka IS OLCHKH COCTOSHHA €ro
3/10poBbA. HcnosbzoBanne cTBONOBBIX KieToK. TaprerHas tepanus paka. 3D-6HonHkeHepHs Ui paspaboTku
(YHIAMEHTANBHLIX OCHOB MEMUMHCKMX TEXHOJOIWiH, CO3JlJaHHMsl KOMIUIEKCHBIX TKaHeill coueraHHeM
TexHoNMoruf TpéXxMepHoro OHonpHHTHHra M cKaddolguHra AN pelleHus 3ajad NepcoHaIU3HpOBaHHOM
ME U LIHHBL.

Co3jianie BEKTOPHBIX BaKIMH C 1IEJbIO obecnieuenms KomﬁHpronaHHﬂﬁ JAUIATEl OT Bc36ynwrcncﬁ
OPBHM, ycraHoBlleHHE MOIEKYJSIPHBIX MeXaHusMos (yHknuonupoBanus PHK-copepkammx Bupycos,
BBI3BIBAIONINX 0c000 oracHble 3a001eBaHHs YETOBEKA H HKHBOTHBIX.

JlemoncTpannu

Tabmuup! v cxembr: «HMcnonp30BaHne MHKPOOPraHH3MOB B MPOMBIIITICHHOM ITPOH3BOICTBE, «KiaeTounasn
HHIKeHepUsD), «['eHHast HHIKEHEepUs».

JlaGoparopnas padora «/13yucHie 00BLEKTOB OHOTEXHOTOTHID).

HpaxkrTuueckan padora «[lonydeHne MOIOYHOKHCIIBIX IPOAYKTOBY.

Oxckypeun  «buoTexHOMOTHA —  BaKHEHIIAA TPOM3BOAMTE/bHAs CHJIA COBPEMEHHOCTH  (Ha
OHOTEXHOIIOTHYECKOe ]"IPOHBB(JMCTBO}}).



11 KJIACC

Tema 1. 3apoxaenne u pa3BHTHE IBOTIONHOHHBIX MPEACTABICHHH B OHOIOTHH

Dpomonnonnas teopus Y. Japsuna. Ilpeanocbiikd BO3HHKHOBeHHs jAapBHHH3Ma. JKU3Hb M HaydHas
nearensHocTh Y. JlapBHHa.

HBisKylHe cHIbl 3BoIoNUH BUAOB 110 Y. JlapBHHY (BbIlcoKas HHTEHCUBHOCTD Pa3sMHOMKEHHA OpraHH3MOB,
HaclleICTBEHHAN H3MEHYHBOCTL, Ooprla 3a cyllecTBOBaHHe, eCTeCTBEHHLIH H HCKYCCTBEHHLIH oT0Oop).

Odopmnenne cuateTHdeckoil Teopun ssomonnn (CTD). HeliTpanbhas Teopus sBomonnu. CoBpeMeHHas
SBONTIOIMOHHAA OHOMNOrHA. 3HauyeHHe OSBONIOMOHHOH TEOpHH B (OPMHPOBAHHH e€CTeCTBEHHO-HAYYHOMH
KapTHHBI MHpa.

JlemoncTpaunn

TMoprperbi: Apuctorens, K. Jlunned, JK. b. Jlamapk, D. JK. Cenr-Hnep, K. Kiosbe, U. Japsun, C. C.
Yerrepuxop, U. M. llImansraysen, [Ix. Xonaeiin, 1. K. benses.

Tabmuubl 1 cxembl: «Cuerema xuBoH npupoiel (o K. Jlnunero)», «/lectHnua xXHMBBIX cymecTs (1o
Jlamapky)», «Mexanusm QOpMHpPOBAHHA NpHCIIOCcOONICHHH Y pacTeHHH H JKHBOTHBIX (1o Jlamapky)», «Kapra-
cxema wMapiupyta nyreitectsus Y. Japsuna», «Haxoaku Y. [lappunan, «@opmbl GopeObl  3a
cymecTBoBanHe», «ITopoasl romybeii», «MHoroobpasne KyIbTYpHBEIX (OpPM KammycThi», «[1opoabl TOMalIHAX
JKHUBOTHBIX», «CxeMa oOpasoaHus HOBbIX BHA0B (1o Y. Hapsuny)», «CxemMa cOOTHOLIEHHA ABHMKYLIHX CHII
3BOJIOLHHY, «OCHOBHBIE [10JIOKEHHA CHHTETHYECKOI TEOPUH IBOJIIOLHHY,

Tema 2. MuxkpoIBoaionns H € pe3yabTaThl

IMonynsumsa kKak aNeMeHTapHad eauHHIa 3BoMolHH. COBpeMeHHBIE METO/bl OLEHKH TeHeTHYeCKOoTro
pasHoOOpasust M CTPYKTYphl DNonyminuid. IMsmeHenwe reHooHIa MNOOYISMIHH KaK  3JIeMEHTAPHOE
3BOJIIOLIMOHHOE SIBJICHHE. 3aK0H reHeTHUecKoro pasHoBecus x. Xapau, B. BaiinbGepra.

DniemeHTapHble (pakTOphl (ABHKYIIHE CHIbL) JBoionud. MyTtanuonHsii npouecc. KomOunaTuBHas
H3MeH4YHBOCTh. [Ipeiid reHoB — chydaiiHble HeHanpaBlIeHHbIE H3MEHEHHA YacTOT ajuleneii B MOMyJIsIHAX.
Oddexr ocuoBarens. Ihhexm Oymorrounoeo zopaviwurd. CHUNCEHUE CEHEMUYECKO20 PA3HOOOPA3UA!
npusunnr u credcmeus. [poserenue s¢hghexma opetigha 2eno6 6 Hoavutx u Mausix nonyasyusy. Murpamnui.
Hzosunst nonyasinii: reorpaHyeckas (IipoctpaHcTBenHan), OHoIornyeckas (penpoayKruBHasn).

EctecTBenHbli 0TOOp — HanpapngonIHil hakTop IBomonHE. POpMbBI €CTECTBEHHOTO 0TOOpa: IBIKYIIHIA,
cTaOMIU3HPVIOWHI, pasphiBatolMil (au3pynTuBHEL). [lonosoll orbop. BosHHKHOBeHHE W IBOJIOLUA
COLUHAIBHOTO MOBEAEHHS KHBOTHBIX.

IMpucnocoGaeHHOCTh OPraHU3MOB KaK pe3ylbTaT MHKPOIBOIIOIHH. BO3HHKHOBEHHE MPHCIOCOOIEHHH Y
Oprau3MoB.  ApoMop(o3bl W HaHoaganTarud. [IpuMepbl  mpucmocobaeHHii Yy OpraHH3MOB:
Mop¢onoruyecKue, (pusHoIOrHYECKUe, OHOXHMMYECKHE, NOBECHYECKHE. OTHOCHTEILHOCTh
NPHCNOCOOIEHHOCTH OPraHU3MOB.

Bua, ero kpurtepuH M cTpykTypa. BupooOpasoBaHue Kak pesyibTaT MHKPOIBOIIOUMH. M3omsums —
KIo4eBoil  QakTop  BHIooOpazoBammA. IIyTH W crmocoOsl  BHI00Opa3oBaHMA:  aUIOMaTpHYECKOe
(reorpagu4eckoe), CHMIATPHYECKOE (IKOJOTHYECKOE), «MIHOBEHHOE» (ITOJIUIUIOHAH3ALHSA, THOpHAH3aLns).
JIMTENBHOCTD SBONIFOIIMOHHBIX TTPOLIECCOB.

Mexanu3mbl (POPMHUPOBAHHS ODHOIOTHYECKOTO pasHooOpasHs.

Ponb  sBoMONMOHHON OHOMOTHH B pa3paboTKe HAayYHBIX METO/OB COXpaHeHHS OnopazHooOpasus.
MHKPO3BOMIOIIHA ¥ KO3BOMIIOIHA MapasuToOBR W WX Xo038eB. MexaHW3Mbl (OpMHPOBaHHA YCTOHUHBOCTH K
aHTHOHOTHKAM H c11oco0bl 00pbOLI ¢ HEll.

JlemoncTpannn

TToprpetsr: C. C. YeTBepukor, 2. Maiip.



Tabmuiel ¥ cxembl: «MyTaunonnas u3MeHUHBOCTbY, «[lomyasiiMOHHAs CTPYKTypa BHIa», «Cxema
nposiBleHHA 3akoHa Xapau-BaiinGepran, «[IBHikyllHe CcHIIBI BOJIOLHH», «DKoJord4Yeckasd H30JALMsA
nony/anuil cesanckol dopenu», «['eorpadudeckas H30MMIHA JTUCTBCHHHIE! CHOMPCKOH M JIMCTBEHHUIIBI
Jaypcekoit», «TonyJsiHOHHbIC BOJIHBI YHCICHHOCTH XHIIHHKOB H 7KepTB», «CXeMa JeHCTBHA eCTeCTBEHHOIO
ot6opay», «Popmbl 6opbObI 3a cymecrBoBanne», «MHycTpHaibHblil MellaHH3M», «JKHBbIE HCKOlaeMbley,
«lTokpoBuTenbeTBeHHAs — OKpacka — kKMBOTHBIX»,  «[Ipeaynpexnalomas — okpacka — KHUBOTHBIX»,
«buszponoruyecke aganranuu», «lIpucrocoblieHHOCTE OpraHH3MoOB U €€ OTHOCHTE/ILHOCTBY, «KpHTepuu
BH1a», «BHjibl-IBOHHHKHY», «CTPYKTYpa BHJIA B IIpUpojie», «Criocodbl BH000pazoBaHus», «I corpadnyeckoe
BHjoo0pazoBaHue TPEX BHUOB Jlapjbileil», «Jkojorudeckoe BHA000pazoBaHHE BHIOB  CHHHLLY,
«[Tomunuon el pactenuiiy, «KanycrHo-pe/iedHbIil rHOpHL».

Obopynosanue: repbapui pacTeHHH, KOJUICKLMH HACCKOMBIX, Yydela ITHI W 3Bepel ¢ IpHMepamH
PasJIHYHBIX [IPUCITOCODJICHHI, Yyyela NTHIL H 3BEPEeH pasHbIX BH/IOB, repOapuH pacTeHUH OJIM3KHX BHJIOB,
oOpazoBaBIIHXCcA Pa3IHMHEIMH clloco0aMU.

JlabopaTropuas padora «BelABiIeHHEe H3MEHYHUBOCTH Y 0co0ei 0/IHOTO BH1a».

Jlaboparopuas padora «[IpucrnocodieHus opraHu3MoB | X OTHOCHTEIbHAS 11e1eco0bpasHOCTbY.

JlaGopaTopuas padora «CpaBHeHHE BH/IOB 110 MOPDOJIOTHYECKOMY KPUTEPHIOM.

Tema 3. Makpo3BOJIOUHSA H €€ pe3y/bTaThl

Mero/ibl H3y4eHHA MakpodBomoluu. [TaeonTonornyeckne MeToibl H3ydeHHs FBomoluH. [lepexoansie
(hopMBI U (pHIIOr€HETHYECKHE PsJibl OPraHU3MOB.

broreorpaguueckie MeTo/Ibl U3yUCHHA 3BOMOLNH. CpasHenHe GUopbl H GayHbl MATEPHKOB H OCTPOBOB.
Buoreorpatuueckue obnactu 3emin. BUALI-OHAEMHKH U PEIHKTEL

OMOpHONIOrHYECKHE H CPaBHUTENIBHO-MOPHONOrHYECKHE METO/bl H3YHEHHs HBOMIOIMH. ['eHeTHYeCKHE
MEXaHU3MBI YBOJIIOLIHH OHTOI'CHE3a U MOABICHUS SBOIOLHOHHBIX HOBIIECTB. ['OMOIOIHYHBIC H aHAIOT HYHBIE
oprabl. Py/lMMeHTapHble OpraHbl H artaBu3Mbl. MOJCKY/ISPHO-TCHETHYCCKHE, OHOXMMHYECKHE M
MaTEMaTHHECKHE METO/Ibl M3yueHUs HBoioluH. ['oMonornyHele redbl. CoBpeMeHHbIE METO/bl MOCTPOSHUs
(hHIIOreHETHYECKHX JIEPEBbEB.

XpoMOCOMHBIE MYTALIHK U BOJITIOLHA TEHOMOB.

O01mHe 3aKOHOMEPHOCTH (NpaBiia) HBOMIONNN. [Ipunyun evenv (hyuryuii. HeobpaTHMOCTE SBOJIIOIHH.
AjanrrusHas pajauarus. HepaBHOMEpHOCTb TEMIIOB IBOJIOIHH.

JlemoHcTpanan

[oprpersr: K. M. bap, A. O. Kopanesckuii, ©. Mrwjutep, 3. I'ekkens.

Tabmuuel B cxembl: «PWIOreHETHYECKHH Pl JIOMIAH», «APXEONTEPHKC», «3BEpo3ydbic HIIEpPhI»,
«Crerouehaln», «Punnodurey, «CeMeHHble nanopoTHku», «buoreorpadguueckue 3oHbl 3emiy», «Jlpeiid
KOHTHHEHTOB», «PemukThl», «Havanbuble crajiun SMOPHOHAILHOTO PA3BHTHS [MO3BOHOYHBLIX KHBOTHBIX),
«"oMoToruHBIe 1 aHATOIHYHBIC Opradbly», «PyIUMeHTB», «ATaBH3MBbD), «XpOMOCOMHBIE HAOOPBI YellOBEKa
H HMIan3e», «l naBHbic HanpasieHus 9BOIOLHNY, «O0IIHe 3aKOHOMEPHOCTH YBOJIIOIIHHY.

ObopyjoBaHHue: KOIUIEKIMH, repbapuH, MYIDKH MCKONAeMbIX OCTATKOB OPraHU3MOB, MYJISIKH
FOMOJIOFHYHBIX, AHATOrHYHBIX, PYIMMEHTAPHBIX OPraHOB ¥ aTaABU3IMOB, KOJUIEKIIHH HACEKOMBIX.

Tema 4. IlponcxokieHHe U pa3BHTHE JKU3HH HA 3emue

Hayunpie runoTe3sl NPOMCXOMICHMA JKM3HH Ha 3emie. AOwnoreHes m mancnepmua. Jlonayunsie
[PEJICTABACHUS O 3aPOMICHUH KU3HN (KpeallnoHHu3m). IunoTesa NocTOSHHOIO CaMO3aPOKICHHS JKU3HU 1 &
ornpoBepkenne onbItamu ©. Pemu, JI. Cnannannann, JI. [Macrepa. [Tponcxomxkaenne kU3HH H acTpoOHOIOTHA.

OcHOBHBIE 3Talbl HeopraHH4ecKoil sBomolHH. [InaneTapHas (reojorudeckasn) 3BOMIONUL. XUMHYECKas
9BOIIONNA. ADHOTCHHBIH CHHTE3 OPraHHYECKHX BENIeCTB W3 Heoprannyeckux. Onbir C. Munnepa u I'. [0pn.
OO6pasoBanune nojnuMepoB u3 MonoMepon. Koanepsarnas runoresa A. M. Onapuna, ruroresa rnepBHYHOro



Oynbona JIx. Xonnelina, reneruueckas runotesa I'. Ménnepa. PubGosumbt (T. Uek) u runoresa «vupa PHK»
V. I'nnbepra. Gopmuposanue MeMOpaH H BOSHHKHOBEHHE [IPOTOKIETKH.

Heropus 3emim u Meroabl e€ msydeHus. Mckonaemble opranudeckHe ocraTkH. ['eoxpononorus u eé
MeTo/1bl. OTHOCHTE/IBHAA H a0COoMIOTHAA IeOXPOHOIIONHA. ['eoXpoHonornyeckas Kaa: 0Hbl, 9pbl, IIEPHOIBI,
IIOXH.

Hauanensle srankl opranHdeckoil spomonud. Ilossiende M dBoMIONMA NEpBBIX KIETOK. DBOJIOLMA
meraboisma. BosHHKHOBeHHe IepBbIX dKocHcTeM. CoBpeMeHHble MHMKpoOHBle OHOIUIEHKH Kak aHajor
nepBeix Ha 3emiie coobuecTB. CtpoMaroluThl. [IpokapHoOTHI H 9YKapHOTEIL.

[Tpoucxomenue sykapuor (cumOuoretes). DBoMOLMOHHOE IIporcXoxieHe BupycoB. [TpoucxoxieHue
MHOTI'OKJICTOYHBIX OpraHH3MoB. BosHHKHOBEHHE OCHOBHEIX I'PYIII MHOTOK/ICTOYHEIX OPraHH3MOB.

OcHoBHBIE HTallbl BOJIKOUWH BBICIIHX pacTeHHH. OcHoBHBIe apoMopo3bl pacTeHHil. BeIXod pacTeHHil Ha
cymy. ITosBiieHHe CHOPOBBIX pacTeHHH H 3aBOCBaHHE MMH cyiid. CeMeHHbIE pacTeHuA. [TponcxoxiieHue
LIBETKOBLIX pacTeHUH.

OcHOBHBIE JTallkl IBOMIOLNH KHBOTHOro MHpa. OcHOBHEIE apoMopdo3bl KHBOTHEIX. Benjckas dayna.
KemOpHiickiil B3pBIB — IOABJIEHHE COBpEeMEHHBIX THUIIOB. llepBble XopaoBble KHBOTHBIE. JKH3HBL B Boje.
DBoJIIOLMA 1103BOHOYHBIX. [IpoHexomjaeHne ampuduil u penThimil. [TpoHcxoxkieHHe MICKOIHTAIOMUX |
nrun. [Mpunnun knodesoro apomopgosa. OcBoeHne OeclO3BOHOYHBIMM M [103BOHOYHBIMH KHBOTHBIMH
CYILIH.

Passutie KU3HHM Ha 3eMile [0 IpaM U MepHodaM: apxeil, npoTeposoli, naneo3o, mMe3030i, KalHO301.
OO0mias XapakTepHCTHKA KJIMMara M I'€OJIOTHYECKHX [poleccoB. IlodBlicHHe M paclBeT XapaKTepHbIX
OpraHu3MoB. YrieoOpazoBaHHe: ero yCIIOBHS M BIMAHHE Ha ra30Bbli cocTaB arMocdepsl.

MaccoBble BBIMHPAHHA — HKOJIOIMHYECKHE KpH3HCHl mpoumioro. [IpHdHHBI M clEACTBHA MacCOBBIX
BeIMHpaHuil. CoOBpeMEHHBIH HKOJOIMYECKHH Kkpu3Hc, ero ocobenHoctH. [Ipobiema coxpaHeHHS
BropasHooOpa3us Ha 3emie.

CospemeHHasi cucTeMa opraHudeckoro mupa. IlpuHumne! kiraccupukauun opraHnsmoB. OCHOBHbIE
CUCTEMaTHUYECKHE TPYHIILI OPraHU3MOB.

JlemoHcTpanun

[Toprpersr: . Pejn, JI. Crnannanuanu, JI. Ilacrep, M. U. Meunnkos, A. WM. Onapun, /Ix. Xomueix, I'.
Mémtep, C. Muiutep, I'. IOpu.

Tabmuus 1 cxeMsl: «Cxema onbita O. Penu», «Cxema onbrra JI. [TacTepa mo H3yueHHIO caMO3apOKICHUS
AKus3HH», «Cxema onerta C. Mwuorepa, [ Opm», «Dransl HeopraHHYecKoidl  3BOJIOLMH»,
«'eoxpoHoloruyeckas mKajga», «HauallbHble STanbl opraHudeckoil spomolrH», «Cxema obpazoBaHHs
SyKapHoT nyrém cumOuoreHesan, «CucreMa KHBOH 1pHpo/kDy, «CTpoeHHe BHpyca», «Apomopdosbl
pacteHHii», «PUHHOPHTEY, «OAHOKIETOUHBIC BOJOpOCHH», «MHOrOKIeTOUHEIE BOAOPOCTH», «MXH»,
«llamoporHuku», «l onoceMeHHbIe pacTeHuA», «OpraHbl LBETKOBBIX pacTeHHil», «CXema pasBUTHA
JKHBOTHOTO MHUpa», «ApoMopo3bl KHBOTHRIX», «lIpocTeiimmer, «Kumeunononoctaeien, «llnockne yepsn»,
«Ynenucronoruen, «Pplbbl», «3emHoBojHbIe», «[IpecMmbikatompecsy», «ITunsy, «Miexonuratomuer,
«PazBuTHe XMU3HKM B apXeHckol spen, «Pa3BUTHe KH3HH B NpOTepo3oickod spen, «Pa3sBHTHE KHU3HH B
najneosoickoil sper, «PasBuTHe KH3HH B Me30300ckoil sper, «PasBHTHEe KH3HU B KallHO30HCKOH 3pex,
«CoBpeMcHHas CHCTEMA OPTaHHYECKOTO MHpay.

ObopyjoBanue: repbapuu pacTeHuil paziHUHBIX OTENOB, KOJUIEKIIMH HACCKOMBIX, BIAKHBIE MperapaThl
JKHBOTHBIX, PAKOBHHEI MOJUTIOCKOB, KOJUIEKIUH HITIOKOMKHX, CKENEThI O3BOHOYHBIX JKHBOTHBIX, Yydella IITHI
M 3Bepe, KOMICKIMH OKaMEHENOCTel, IONe3HBIX MCKOMAaeMBIX, MYISDKM OpraHMYecKHX OCTaTKoB
OpraHH3MOB.

Bupryaaenas mabopatopuas pabora «Mojenuposanue oneitos Muuiepa—lOpun no wusydenuio
aOHOT¢HHOT 0 CHHTE3a OpraHMYecKHX COe/IHHEHHI B epBHYHON aTMocdeper.



Jlaboparopuas padora «3ydenne v onycanie HCKONAEMbIX OCTATKOB JPEBHHX OPraHUu3MOBY.
IIpakTuueckan padora «M3yuenne ocobenHOCTeH CTPOCHHS pacTeHHH Pa3HLIX OTIE/IOB.
Ilpakruueckan pabora «M3ydenne ocobeHHOCTEH CTPOSHHS [TO3BOHOUHBIX JKHBOTHBIX».

Tema 5. TIpoucxoxaenne 4e10BEKa — AHTPONOreHes

Pasjennsl 1 3anaun anTponoiorui. MeTojisl aHTPOILOIOTHH.

CraHoBlIeHHe MNPEACTABICHHI O NPOHCXOKAEHHU YelloBeka. Pemurunosnble Boizspenusd. CoBpeMeHHbIE
HaY4HbIE TCOPHH.

CxXo/IcTBO YelloBeKa ¢ KHBOTHBIMH. CHCTeMaTHUYeCKoe MOJI0KeHHE YesloBeka. CBH/ICTENLCTBA CXOICTRA
yeloBeKka € JKMBOTHBIMM:  cpaBHUTellbHO-MOp(osiorudeckde,  sMOpHolorHYeckue,  GHU3HONOIO-
DHoXHUMHYecKHe, MoBejdeH4eckue. OTIHYMA 4elnoBeKa OT JKUBOTHBIX. [IpAMoXoxkiaeHHe M KOMIIIEKC
CBS3aHHBIX ¢ HHM NPU3HAKOB. Pa3BUTHE MOJOBHOIO MO3ra M BTOPOH CUTHAJILHOH CHCTEMBI.

Jewyme  cuibl - (pakropbl)  aHTpornoreHesa:  Ouonoruueckue, couualibHbie.  CooTHOLIEHHE
OHONOIHYECKHX U COLHAILHBIX (PaKTOPOB B aHTPOIIOIEHEsE.

OcHOBHBIE CTaJIMu aHTpororeHesa. Pannue 4enoBekooOpasznble 00e3bsHbI (MPOKOHCYIBI) M paHHHE
MOHTHABl — OOIIHE Npe/KH YeaoBeKooDpa3HbIX 00e3biH W J0JCH. ABCTPaJONUTEKH — JABYHOIHE IPEIKH
nojiei. HenoBek ymenblid, epBble H3TOTOBICHUA OpYIHA Tpy/a. HeloBek NpAMOXO/IAIHH U NEPBbIH BBIXO/L
Inojieit 3a npenensl Adgpukn. Yenosek reifensdeprekuii — ofmuil npelok HeaHepTalbCKOIo HelloBeKa W
yesloBeka pazymHoro. Yenosek HeaHepTalbCKUi Kak BUJL J10jIeH XOMoJAHOro KiuMata. Yelnosek pasyMHbIH
COBPEMEHHOTO THIIA, IeHHCOBCKHH 4el0BeK, OCBOEHHE KOHTHHEHTOB 3a npeneiamu AQpuku. [laneoreneruka
M [aJlcoreHOMHKA.

DBOMONUA COBpPEMEHHOro 4eloBeka. EcrecrseHublil orbop B nonyisuuax veloseka. MyrangoHHbIH
npouecc W nomumopgusm. IlonynsuuoHHble BONHBL, Jpeid reHoB, MUTpanua H «dddekT ocHoBarens» B
MOMYJBILHAX COBPEMEHHOIO YeIoBeKa.

Yenoseueckue packl. [lonstHe o pace. bonbime packl: eBpolicoMjiHas (eBpasuiickas), ascrpallo-
HErpoM/Hast (PKBaTOPHAIbHAN), MOHIOJOW/Has (azHarcko-aMepHKkaHckas). Bpemsi u nyrtH paccesieHHs
yelloBeka Mo radere.  EauHCTBO  denoBedeckux  pac.  Hayunas  HecocTOATENLHOCTh — pacH3Ma.
[IpucnocobieHHOCT YelloBEKa K Pa3HBIM YCIOBHAM OKpYkalomel cpe/ibl. BimsHue reorpaduueckoii cpes
u Jpeiita reHoB Ha MOP(OIOrHIO H (PH3HOJIOTHIO YEIIOBEKA.

MekMcIHIIHHAPHEIE MeTo/bl B (hH3uveckod (Ouoslornyeckoil) aHTpPONONOrHH. DBOMIOIHOHHAS
AHTPOIOIOTH U MMATCOAHTPOIONOTHS YeOBEHECKUX MoMyIsanuil. buoconuansuble HecaeloBaHus IPUPO/IB]
yenoseka. Mecneosanue KOIBOMIOUH OHOTOIHYECKOI0 U COLMAIIBHOTO B YeIOBEKE.

JlemoncTpanun

Moprperet: Y. Japsun, JI. JTuku, A. . Porunckuii, M. M. I'epaciumos.

Tabmuusr 1 cxemsl: «MeToibsl aHTporoloruwy, «lomoBHOH Mo3r uenoBekar, «HenoBekoobpasHble
0be3bsHbly, «CKeleT 4elloBeKa M CKeJleT MMMIaHse», «PyIUMEHTBl M aTaBU3MbDY, «[IBIGKYyIIHE CHIIBL
aHTpOMNOTeHe3a», «OBOMIOIIMOHHOE JIPEBO UCIOBEKa», «ABcTpamonuTek», «Yemopek ymenslii», «Yenosek
npsaMoxosinuiiy, «/lenucosekuii yenosek» «Heannepranbusy, «Kpomanbonust», «lIpenxn uenosexay,
«ITansl HBOMIOIHH YelloBeKay, «Packl yenoBekay.

ObopynoBaHHe: MyIBDKH OKaMeHENoCTel, NpeaMeToB MaTepHalbHOH KYJIBTYPBI I[PEJKOB 4YeloBeKa,
penpoaykinu (Gortorpadun) kaptuH ¢ MH(OIOrHYECKMMH H OHOICHCKHMH CIOKETaAMH TTPOHCXOKICHHUA
genoBeka, GororpadMi HAXOMOK HCKONAEMBIX OCTATKOB 4eloBeKa, CKelleT 4elloBeka, Mojellb deperia
qelloBeKa M Yepena [IMMIaH3e, MOJCIb KHCTH YeloBeKa W KHCTH LIMMITaH3e, MOJENH Topca MpeikoB
4eNoBeKa.

JlaGopartopnas pabGora «M3yuenne ocobecHHOCTEH cTpoeHMA cKelera 4ellOBEKa, CBA3aHHBIX C
HPSMOXOMKICHUEM).

HpaxkTuaecxas padora «M3ydeHne HKOTOIrHYECKHX afanTallHil YenoBekay.



Tema 6. DKoI0THA — HAYKA 0 B3AHMOOTHOIICHHAX OPraHH3MOB H HAJOPraHH3MEHHBIX CHCTEM C
OKpYXAIOLIEeH cpenoi

3aposKieHHe H pasBUTHe Kosloru B Tpyax A. ['ymbonsara, K. @. Pyibe, H. A. Cesepuosa, 3. I'ekkens,
A. Tencim, B. H. Cykauépa. Pasjiesibl v 3a/1a4i skosioriu. CBaA3b SKOINOTHH € JIPYTHMH HayKaMH.

Mertosl sxonoruu. ITonessle Habmoaenus. DKCNEPUMEHTEI B YKOJIOIMH: NIPUPOJHLIE H JabopaTopHble.
Mojenuposanue B 9Kolorud. MOHHTOPHHI OKpYy:Kalollell cpeibl: JIOKAIbHBLIH, perHoHalBHLI H
rio0aIbHBIH.

3HayeHHe PKOJIONHYECKUX 3HAHMH JUIA YesioBeKa., DKOJOIHYECKOe MHPOBO33PEHHE Kak OCHOBA CBA3CH
yejoBevecTBa € NpUpojoil. PopMHpoBaHHE HKOJOIHYECKOH KYJILTYPbl M IKOJIOIHYECKOH I'PaMOTHOCTH
Hace/IeHUs.

JlemoHcTpannu

[Toprpersi: A. I'ymBoasar, K. @. Pyise, H. A. Ceepuios, 2. ['ekkensb, A. Tenenn, B. H. Cykaués.

Tabnuuel W cxeMsl: «Pasjiens! dKoJIOTHH», «MeTolsl dKolorHKy», «CXxeMa MOHHTOPHHIA OKpPYKalollei
Cpe/ibl».

JlabopaTopuas padora «/3ydeHue METO0B KOOI HYECKUX HOCIeIoBaHUy.

Tema 7. Opranu3mbl U cpena o0NTAHHSA

Dxosoruyeckue hakTopsl U 3aKoHOMepHOCTH HX JielicTBus. Kinaccudukanus skolnorudeckux Gakropos:
abHoTH4YeckHe, OHOTHYeckHe, aHTpornoreHHele. OOmMe 3aKOHOMEPHOCTH JCHCTBHA DKOIOIHYECKHX
(axropoB. [Ipasuno muHHMyMa (K. Llmopenrens, 1. Jlnbux). TonepantHocTh. DBpUOHOHTHBIE W
CTCHOOMOHTHBIE OPIaHH3MBI.

Abuornueckne (axkropel. CBeT Kak skoslorndyeckuii dakrop. JleHcTBHe pa3sHBIX YYacTKOB COIHEYHOIO
ClIEKTpa Ha OPraHu3Mbl. DKOJIOTHYECKHE TIPYIILl pacTeHHil W JKUBOTHBIX [0 OTHOIICHHIO K CBETY.
CurnanbHas poib cBeTa. QoTONEPHOIH3M.

Temneparypa Kak skoJornyeckuil dakrop. Jlelicteue TeMiieparypbl Ha opranuiMsl. [lofikuaoTepMHbIe 1
roMofloTepMHbIC OPraHU3Mbl. DBPUTEPMHBIE H CTEHOTEPMHBIE OPraHH3MBL.

BnaxknocTh Kak skoforuueckuil gakrop. Ipucrnocobienna pacTeHHi K MojiepkaHdio BojHoro bananca.
Kitacendukanust pacreHuil no oTHolleHHIo K Boje. [lpucnocobiieHus KUBOTHBIX K H3MCHEHMIO BOHOIO
peKHMA.

Cpeasl 0OMTaHHS OPraHU3MoOB: BOJIHAS, HA3eMHO-BO3/YLIHAS, NOYBeHHas, INyOMHHAs IO/I10YBEHHAs,
BHYTpHOpPraHusMeHHas. PH3HKo-XUMHYECKHE ocoDeHHOCTH cpejl obuTanus opraHusMoB. [Ipucnocobienus
OpraHMU3MOB K JKH3HU B pasHbIX cpejlax.

buonoruveckne putMbl. BHemHuwe W BHYTpeHHHME PUTMBL  CYTOYHBIE M TOJMYHBIC PHTMBL
[Ipucnoco6ieHHOCTE OPraHU3MOB K CE30HHLIM H3MEHEHUSIM YCIIOBUI KU3HH.

Kusnennsle Gopmel opranusmoB. [lonstne o kusHennoi dopme. JKu3HeHHBIE (OPMBI pacTEHHA:
JICpeBbs, KYCTADHMKM, KYCTAPHHYKH, MHOTOJICTHME TpaBbl, OJNHOJICTHHe TpaBbl. JKH3HeHHblC (POPMBI
JKHBOTHBIX: THAPOOHOHTEI, TeOOHONTHI, a3po0HOHTHLL. OcobEHHOCTH CTPOCHUA U 00pa3a JKH3HH.

Buornueckue taxropbl. Bujibl GHOTHUECKHX B3aUMO/ICHCTBUIH: KOHKYPEHLIUA, XHIIHUYECTBO, CUMOHO3 U
ero ¢opmel. TlapasuTusm, koomnepalus, MyTyalTHsM, KOMMEHCAIU3M (KBapTHPAHTCTBO, HAXJIEOHHYECTBO).
Herpojuueckne B3aumoacHcTBus (romuueckue, (opuueckue, Qadpuuecke). 3HayeHHe OHOTHYECKHX
B3aNMOJICHCTBHI UISL  CYIICCTBOBAHMS OPraHW3MoB B cpeiac oburanms. [IpMHIMN  KOHKYPEHTHOTO
HCKITIOYEHHA.

JemoncTpanun

Tabmuuer u cxemsl: «DKkolorudeckue (pakTopbl», «CBeToBOH cHeKTp», «IJKOIOIHYECKHE TIPYIIIBI
KHBOTHBIX 110 OTHOWIEHHIO K cBeTY», «TennokpoBHbie KHBOTHBICY, «XO0JIOJIHOKPOBHBIC JKHBOTHBIEY,
«DusnoorHueckie ajanTalui KUBOTHBIX», «Cpejibl oOUTaHNst opraHusMoB», «BHOIOIHYECKHE PUTMEI,
«Kusnennsle GopMbl pacTenHii», «KusHeHHble (OPMBI JKHBOTHBIX», «JKOCHCTEMa UIHPOKOIHCTBEHHOTO



Jleca», «DKocHcTeMa XBOHHOro necay, «llenu nuTanuay», «XuuHu4ecTBoy, «IlapazutuiM», «KOHKYpeHIIHAY,
«CHMOH03», «KoMMeHCaIu3My».

Obopynosanue: repOapHH pacTeHHH M KHUBOTHBIX, IIPUCHOCOOIEHHBIX K BJIHAHUIO pas/IHYHBIX
IKOJIOrMYecKUX (pakTOpoB, repOapHH CBETONIOOHBBLIX, TEHEJIIOWBLIX M TCHEBBIHOCIHBBIX PacTeHHH,
CBe’l‘OJIlOSHBb[e, TEHE/00HBbIE H TEHEBBLIHOC/IHBLIE KOMHATHRIC pacreHus, [‘epﬁapun H KOJUICKIIMH
TEIUIONOOUBLIX, 3HMOCTOHKHX, MOPO30YCTOHYMBBIX pacTeHHIl, Yydesa NTHL K 3Bepell, repbapuH pacTeHHid,
OTHOCHILIMXCA K IHrpoduraM, kcepoduraMm, MesopuTaM, KOMHATHBIC PacTeHMs MAHHBIX IPYII, KOMICKLHU
JKHBOTHBIX, OOUTAIONIMX B pasHbIX Cpellax, repOapHi M KOIJICKIMH PAcTCHHH M JKHBOTHBIX, 00Jianaronmx
4epTAMH IPUCIIOCOOICHHOCTH K CE30HHBIM H3MEHEHUAM YCIIOBHH 3KH3HH, repOapiy U KOJUICKIHH PacTeHHI n
JKHBOTHBIX PazHYHBIX HKH3HEHHEIX (POPM, KOJUIEKIIHH KUBOTHLIX, YHAaCTBYIOIMX B Pa3IHYHLIX OHOTHYECKHX
B3aHMO/ICHCTBUAX.

JlabopaTopuas padora «BeisiBiieHHe NpHenocoOIeHHH OPraHu3MOB K BIMAHHIO CBETa».

JlabopaTropuas padora «BeisBienue npucrocodlieHuii opraHu3MoB K BIHAHUIO TEMIIEpaTyphi».

Jlaboparopuas padora «AHaToMHYecKHe 0cODEHHOCTH pPacTeHHil U3 pasHbIX MecT OOHTaHHAY.

Tema 8. Ixko0rHa BHIOB W MONYASALHI

OKOJIOTMYECKHE  XapakTepucTHKH  nonyisauud.  [lonyasuus kak OwWosoruyeckas  cucrema.  Poub
HEO/[HOpOJIHOCTH cpeltkl, (u3nveckHX OapbepoB W ocobeHHocTell OGHONOrHH BHIOB B (hOPMHpPOBaHHH
MPOCTPAHCTBEHHOA CTPYKTYpLI nomynanuil. OcHOBHEIC [MOKa3aTeNH MONYIAIHH: YHCICHHOCTh, IIOTHOCTD,
BO3pacTHas H [10JI0BasA CTPYKTYPA, POKIaeMOCTh, IIPHPOCT, TEMII POCTa, CMEPTHOCTb, MU PALIHA.

DKoJI0rHYecKas CTpYKTypa nonyisiuu. OneHKa YHCICHHOCTH Monyisiuuu. JInHaMHKa nonyisiiui u eé
peryisitisa. buorndeckuit noreHuuan nonyisuun. MojlenupoBanie AHHaAMUKH nonyisinuu. Kpussle pocra
YUCICHHOCTH nonynsaiuu. Kpupble BoikHMBaHMA. Peryisius 4HCISHHOCTH NONVIAAUMA: pois (akTopos,
3aBHCALIMX H HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKHE CTpaTernu BHIOB (1- B K-cTparterun).

[TonsaTHe 00 3KONOrHYECcKoH HUmIE BU/a. MectoobHTaHie. MHOroMepHas MO/IC/Ib 3KOJOIHYECKON HHUIIHN
Jx. M. Xarauncona. Pazmepsl skontornyeckoil Huimm. IToTeHnuanbtas 1 peaa3oBaHHas HUILH.

Bun xak cucrema nonymsnui. Apeaisl BHJIOB. BHIBI M UX JKH3HEHHBIE CTpaTerHH. DKOJIOTHYECKHUE
SKBHBAICHTHI.

3aKOHOMEPHOCTH [1OBE/ICHHA U MUIPallMi KHBOTHBIX. bHOJIOrHYeCKEe HHBA3HH YYKCPOJIHBIX BHI0B.

JemoHCcTpanuH

[Moptper: Jx. H. XatunHcoH.

Tabmuosl ¥ cXeMbl: «DKOMOIHYECKHE XapakKTepHCTHKH HoMyasuumy, «llpocTpaHcTBeHHas CTpyKTypa
nonymsun», «BospacTHele nMpamMHIbl  NONYISAUMH», «CKOpPOCTh 3aceleHUsl IMOBEPXHOCTH  3eMIIH
pasiIMYHBIMH OpraHuiMamuy, «Mojens skonorndeckoil numu Jx. M. Xarunnconay.

Obopynosanue: repbapuy pacTeHUH, KOJIEKIIHN JKHBOTHBIX.

Jlabopatopuas padora «lIpucrnocodieHus ceMsiH pacTeHHH K paccelleHHIO».

Tema 9. Ixoaorus coodiecTs. IKOIOrHYECKHE CHCTEMBbL.

CoobuiecTBa opranismoB. buolienos u ero crpykrypa. CBa3d Mexk/ly opraHisMaMu B 6HolLieHO3e.

OkocHuereMa Kak oTkpbiTasg cHerema (A. Jlk. Tencnu). POyHKUMOHAILHBIE ONOKH OpPraHU3MOB B
HKOCHCTEME: POJYIEHTBl, KOHCYMEHTBI, peayleHTsl. Tpoduueckue ypoeHu. Tpoduueckue Henu M CerH.
Abuotnieckne Onokn sxocucteM. ITouBpl H Wbl B SKocHcTeMax. KpyroBopoT BEIIECTB W MOTOK SHEPIHH B
IKOCHCTEME.

OcHOBHBIC TMOKa3aTelH JKOCHCTeMBbl. bHoMacca M HpoayKIHA. DKOMOTHYecKHe MUpaMHUALL YHCE,
OHOMACChl H YHEPIHU.

Junamuxa  oxocucmem.  Kamacmpogpuueckue — nepecmpoiiku.  Qaykmyayuu, Hanpasnennbie
3AKOHOMEpHBIe CMeHbl coodiects — cykieccuu. [lepBuunble W BTOPHYHBIE CYKIECCHM M MX HPUUHHBL



AHTpoInorentble Bo3leHcTBHA Ha cykueccnd. KimmaxcHoe cooluiectBo. BropasnooOpasue M nosiHora
KpYroBopoTa BEIeCTB — OCHOBA YCTOHYHBOCTH COOOIECTB.

[Ipupoanble SKOCHCTEMBL Jxocucmemvi 03Ep U pex. Dkocucmemvl Mopei U OKeaHos. DKoCUcmembi
MyHOp, 1ecos, cmenei, nycmuiib.

AHTpOIIOTeHHbIE JKOCHCTEMbL ArpodKocHcTeMa. ArpoleHos. Pasinuus Mexily aHTpOIOreHHbIMH M
MPHPOJHBIMU YKOCHCTEMaMH.

YpOoskocucrembl. OCHOBHBEIC KOMIIOHeHTHI  ypOoskocHereM. [opoackas duiopa u  dayHa.
CuHaHTpOnH3alMa ropojickoil (dayHbl. buoloruyeckoe M X03AHCTBEHHOE 3HAYCHHME arpodKOCHCTEM M
ypboakocHcTEM.

3akoHOMepHOCTH (OPMHPOBAHUA OCHOBHBIX B3aMMOJEHCTBHH oOpraHHsMoB B 9KocHcTeMaX. Pomb
KackaoHo2o shdhexma 1 6u006-20uUDUKAMOPOs  (KII0UEEHIX BUO0E) 6 (VHKYUOHUPOSAHUU IKOCUCHIEM.
[TepeHOC IHEPIHM W BEIECTB MEXKJLY CMEKHBIMH HKOCHCTEMaMH. Y CTOHYHBOCTh OPraHH3MOB, IMONYIAIHH U
DKOCHCTEM B YCIIOBUAX €CTECTBEHHBIX H AHTPONOIeHHBIX BO3/ICHCTBHIA.

Mexanuzmbr  6o30eiicmeus 3azpA3HEHUll  PASHBIX MUNOE HA CYOOP2AHUIMEHHOM, OP2AHUIMEHHOM,
NONYASAWUOHHOM U IKOCUCINEMHOM YPOGHAX, OCHOGbI 3KOJOZUYECKO20 HOPMUPOSAHUS  AHIMPONOZEHHO20
gozoeticmeus. MeTol0JIOTHA MOHHTOPHHTA €CTECTBEHHBIX H aHTPOIIONCHHBIX DKOCHCTEM.,

JlemoHCTpALIHH

IToprpet: A. Jlx. Tencnu.

Tabmuupl 1 cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA THPOKOJIUCTBEHHOI'O Jleca», «DKOCHCTEMA
XBOHHOro Jieca», «MPYHKIHOHAIBHBIC TI'PYINbl OpraHH3MOB B 3KocHcTeMe», «Kpyrosopor BeliecTs B
skocueremey», «llenn nuranus (nacrOuiibas, ACTpUTHasA)», «DKOJIOIMYECKas [UPAMHIA UYHCEID»,
«OKonoruueckad nupaMuja GHoMacchl», «DKoJIOrHYecKas MHpaMujia sHepruu», «ObpasoBaHue OonoTay,
«llepBudHas cykueccus», «BoccraHoBieHHe Jieca mocie noxkapa», «IKOCHCTEMA 03€pa», «ATPOLEHO3,
«KpyrosopoT BEILECTB M MOTOK 3HEPIHH B arpolicHosey», «I[1pumepsl ypboakocHeTeM».

Obopynopanue: repbapui pacTeHUi, KOJUICKIIMH HACEKOMBIX, Yydela NTHL W 3Bepeil, repbapun
KYJBTYPHBIX H JIMKOPACTYIHUX PACTEHHH, aKBAPHYM KaK MOJIEIh YIKOCHCTEMBI.

IlpakTuueckan pabora «M3ydeHue u onucaHue ypooIKOCHCTEMBI».

Jlaboparopuas padora «V3yueHHe pazHooOpasMs MEIKHX IOYBEHHBIX YICHHCTOHOTHX B pPa3sHbIX
IKOCHCTEMAX ».

IRCKYpeHa «DKCKYpeHs B THIMYHBIH OHoreoneHos (B ayOpasy, OepesHsK, €IbHUK, Ha CYXOAOIBLHBIHA
HIIH [TOHMEHHBIH YT, 03¢epo, 60I0TO )».

IKCKYPCHA «DKCKYPCHsA B arpodKOCHCTEMY (Ha [10Jie HIIH B TCILIHYHOE X03AHCTBO)».

Tema 10. Buocdepa — rnobanbHas IKOCHCTEMA

buocdepa — obiennanerapras obollouka 3eMIH, I'Jle¢ CYIIECTBYET HIIMA CYIIECTBOBAlA KH3Hb. PazBuTHe
npencrasiacHui o Ouocdepe B Tpynax I. 3rocca. Yuenme B. M. Bepuanckoro o 6uocdepe. ObGnactu
orocdepnl 1 e cocran. JKupoe semecTBo OHocheps! U ero PYHKIMH.

3akoHoMepHOCTH cyiecTBoBanust 6Hocdepbl. Ocobennoctd GHochepb! Kak rinodalbHOH HKOCHCTEMBL.
JlunaMudeckoe pasHoBecHe B OHocdepe. KpyroBopoTsl BeniecTs U GHOreOXHMHYECKHE [HKIBL (Yriiepo/a,
asora). PutmMHuHOCTD sBIICHHH B OHOCDEpe.

3onaneHocTh OHocthepl. [lowaTHe o Owome. OcHOBHBIC OMOMBI CYIIM: TYHIpa, XBOHHBIC Jjeca,
CMeIlaHHbIE W [IUPOKOIMCTBEHHBIE Jieca, CTElH, CaBaHHBI, IYCTHIHW, TPOIHYECKHE JIeca, BBLICOKOTOPbS.
Kimumat, pacTUTeNIbHEIH H AKHBOTHBII MHP OHOMOB CYIIIH.

CrpykTypa H (pYHKIHSA JKHBBIX CHCTEM, OICHKA HX PECYPCHOTO NMOTeHINala H OuochepHbIX (yHKIIHIA.

JlemoHcTpauum

[Moprpersi: B. U. Bepnajickuii, D. 3iocc.



Tabmuubl u cxembl: «eocdepnr 3emian», «Kpyropopor aszora B npupoje», «Kpyrosopor yriepona B
npupoje», «Kpyropopor kuciopofa B HpHpole», «Kpyrosopor Boibl B HpHpoie», «OCHOBHbIC OHOMBL
cymny», «Kinumaruueckue nosica 3emun», «TyHapa», «Taiira», «Cmewanusiii necy, «llInpokoancTBeHHbIH
Jecy, «Crenby», «Casannay, «Ilyctbinay, « Tponnveckui gecy.

Obopynosanue: repbapuy pacTeHud pasHbIX OHOMOB, KOJUIEKIIHH KHBOTHBIX.

Tema 11. Henopex u oxpyRawIuAas cpeaa

DKOJIOrHYecKHe KPH3KUCE! H UX NpUYHHEL Bosaelcreue yenoseka Ha Onocdepy. 3arps3HeHde BO3YIIHOIMN
cpeabl. OxpaHa BO3jiyxa. 3arpAsHeHHE BOJHOH cpeabl. OxpaHa BOJHBIX pecypcoB. PaspylicHue MOUBBL
Oxpana no4seHHbIX pecypcos. H3menenue kiimmara.

AHTporioreHHoe Bo3/IeiicTBHE Ha paCcTUTENLHEI H XKHBOTHEIH MUp. OXpaHa pacTHTENLHOTO U JKHBOTHOTO
mMupa. OCHOBHBIE [PHHIMIIBI oXpaHbl HOpHpoiabl. KpacHble kHHIH. Ocob0 oXxpaHseMble IIPHPOIHBIE
Tepputoprn (OOIIT). boTaHHuYeckHe ca/lbl W 300J0IHYECKHE TTapKH.

OcHOBHBIC  [IPHHIMIIBI  YCTOH4YMBOIO  pa3sBHTHS  4elloBedecTBa M [pUpojbl.  PanuonansHoe
MPHPOIONONL30BAHME H COXpaHeHHe OHollorHYeckoro pasHooOpasud 3emiud. OOIIMe 3aKOHOMEPHOCTH
ro0albHBIX  YKOJOIHYECKHUX Kpu3ucoB. OCODECHHOCTH COBPEMEHHOIO KpH3HCa M €ro  BEpOSTHBIE
nocie/ICTBHA.

PassutHe MeETo/I0B MOHHMTOPHHIA pasBHTHA OIACHBIX TEXHOIGHHBIX IpolieccoB. Cucmemmuvie
uccredosanus nepexoda k pecypcocoepezdiotfeli U KOHKYPEHMOCNOcoOHoN suepemuxe. buonozuieckoe
pasnoodpazue u ouopecypest. Hayuonwisnsie unopmayuonnsie cucmemsi, odecnedusdiofie 0ocmyn K
ungpopmayun RO COCMOAHRUIO OMOCALHBIX BUO0E U IKocucmem. (JCHOBb IKOPEaDUTUMAYUL IKOCUCTNEM U
cnocofos 6opeivl ¢ BUOROEPENCOCHUSMU. Pexoncmpykijus MOPCKUX U HAZEMHBIX IKOCUCTIEM.

JlemoncTpanun

Tabmunel B cXeMbl: «3arpasHeHHe aTMochepbl», «3arps3sHeHHe IHapochepbl», «3arpA3HECHHE MTOYBBL»,
«lTapuukoBbiii dhdexT», «Ocodo oxXpaHseMBbIe IPUPOIHBIC TEPPUTOPHIR, «MOJIEIIH YIIPaBIAEMOro MHPay.

Obopynosanue: dororpaduu  oxpaHseMmbX pacTeHMid W kuBoTHBIX Kpachoil kuurm Poccuiickoii
Genepanun, KpacHoil KHHIH perHoHa.

ILNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMABI ITO BHOJIOI'HH HA
YPOBHE CPEJHEI'O OBLIEI'O ObPA30OBAHHA

JJUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBIHBacT TpeOOBAHUA K pPe3y/IbTaTaM OCBOCHHS 00YYaroIUMUCH [IPOrPaMM CPEIHEro
obmiero obpazoBaHHA: IHYHOCTHBIE, METAIIPEJAMETHBIE H IIPEAMETHBIC,

B crpykType JNMUHOCTHLIX PE3ylbLTATOR OCBOCHHS NPOIpaMMbl 110 OHONOTHH BbUICNICHBI ClEYIONIHE
COCTABIAIONIME: OCO3HAHME OOYHAKOIUMHCA POCCHHCKOH TI'pakIaHCKOH HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3sBUTHIO, CAMOCTOATEIBHOCTH H CaMOONpPENCICHUIO, Hanuue momusayuu K oOydeHUI0 OHOIOTHH,
YEACHANPAGICHHOE pa3cumue BHYTPEHHHX YOCKICHHH JIHYHOCTH Ha OCHOBE KIHOYEBBIX MEHHOCTEH H
HCTOPHYECKHX 'l'pa,uuuuﬁ pasBHTHH OHONIOTHYECKOI0 JHaAHHUS, SOMOGHOCHIL U CROCOOHOCMY OGYHHE{JLLLHKCH
PYKOBOJICTBOBAThCA B CBOCH JCATENLHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHCYIIMMH CHCTEME
Ouonornyeckoro odbpasoBaHUs, HAIUYLE NPASOCOZHANUA FKONOTHYECKON KYIBTYPBI, CROCOOROCHN CMABLIMNb
eI U CTPOHTD JKH3HEHHBIC IUIAHEL.

JIMUHOCTHBIE PE3YIILTATHI OCBOECHHA NPOrPaMMBbl 10 OHONOIHM JOCTHTAKOTCH B eIMHCTBE YueOHOIH M
BOCITHTATENLHOH JIEATENBHOCTH B COOTBETCTBHH € TPAJHIHOHHBIMU POCCHHCKHMH COLIHOKYILTYPHBIMH,



HCTOPHYECKHMH M JIyXOBHO-HPABCTBEHHBIMH LEHHOCTSMH, HPUHATHIMH B oOIlecTBe MpaBHIaMH 1 HOPMaMH
MOBeIEeHHA M CIOCcOOCTBYIOT IIpolleccaM CcaMOMNO3HAHHA, CAMOBOCIIHTAHHA M CaMOPa3sBHTHA, pPa3BUTHUA
BHYTPEHHEH NO3HLHMH IHYHOCTH, NAaTPHOTH3MA H YBAKEHHs K 3aKOHY M I[IpaBOIIOPAIKY, 4eJIOBEKY Tpylda H
crapuieMy INOKOIICHHIO, B3aHMHOIO YBaeHHs, OCpeKHONO OTHOWICHHA K KYJbTYPHOMY HacleIH H
TpaHILHAM MHOIOHAalHOHAILHOTO Hapoja Poceniickoi depepannu, npupojie H oxpysKarolei cpeje.

JInunocTHBIE pe3yNIbTaThl OCBOEHHA y4eOHOro npeamera «bHonorus» N0/MLKHBL 0TPaKaTh TOTOBHOCTE H
CHOCOOHOCTE OOYYAIOMIHXCA PYKOBOACTBOBaTbesd c(OpMHUpPOBAaHHOH BHYTpeHHeil No3MUpell JIHYHOCTH,
CHCTEMOH UEHHOCTHBIX  OPHCHTAIIMH, TIO3UTHBHBIX  BHYTPEHHHX  YOCKJICHHIH, COOTBETCTBYHOLIHX
TPaJMLMOHHBIM LEHHOCTSM poccHiickoro of0llecTBa, paclldpeHde JKH3HEHHOI'O ONblTa M OIbITa
JIeATeNIbHOCTH B Mpollecce pealld3allii OCHOBHBIX HallpaBIeHHIl BOCIHTATEILHOH JAeATelIbHOCTH, B TOM YHCIIe
B HacTH:

1) rpaskIaHCcKOro BOCHHTAHMS:

¢(hOpMHUPOBAHHOCTh TPAXKIaHCKOH IO3UIHI 00YyYarollerocs Kak akTHBHOIO M OTBETCTBEHHOI'O 4/ICHA
poccHiickoro obirecTsa;

OCO3HAaHME CBOMX KOHCTUTYIHOHHBIX [IpaB U 0DA3aHHOCTEH, YBa)KCHHUE 3aKOHA U [IPABOIOPSIKa;

FOTOBHOCTh K COBMECTHOH TBOPYECKOH JICATE/IBHOCTH TPH CO3/IaHHH YYCOHBIX NMPOCKTOB, pEHICHHH
y4eOHBIX M [T03HABATENLHbIX 3a/1a4, BhINOJIHEHHH OHOJIIONMYECKHX IKCIIEPHMEHTOB;

crocoOHOCTh ONpe/eNATh COOCTBEHHYIO MO3MIMIO M0 OTHOIIEHHIO K SABICHUAM COBPEMEHHOH KH3HH H
0OBIACHATE €¢;

YMEHHE YUYHTBHIBATh B CBOMX JIEHCTBHAX HEOOXOJHMMOCTh KOHCTPYKTHBHOIO B3aMMOJICHCTBHA JIKOJIEH ¢
pasHbIMH YOSKACHUAMH, KYJILTYPHBIMH HEHHOCTAMH H COLMAIBHBIM ITOJIOKEHHEM,

FOTOBHOCTE K COTPYAHHYECTBY B IpolLecce COBMECTHOIO BBINOJIHCHUS Y4eOHBIX, MO3HABATEIBHLIX H
HCC/IeIOBATEIbCKUX 3a/1a4, YBaKHTEIBHOIO OTHOLICHHS K MHEHHIO OMIIOHCHTOB MPU 0OCYKICHHH CIIOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJICPIKAHHA;

FOTOBHOCTb K I'YMaHHUTAPHON M BOJNOHTEPCKOM JIeATEIbHOCTH;

2) NaTPHOTHYECKOT 0 BOCIIHTAHMS!

c)OpMUPOBAHHOCTb POCCHICKON TIpak/IaHCKOH HICHTHMYHOCTH, NATPUOTH3MA, YBAKEHHS K CBOEMY
HapoJly, YyYBCTBA OTBETCTBEHHOCTH Iepell PoauHOH, ropjlocTh 3a cBoil kpail, cBoto Poauny, cBoi A3bIK H
KYJABLTYPY, MPOLLIOE U HACTOsIlee MHOIOHAIMOHAIILHOIO Hapola Poccun;

LHEHHOCTHOE OTHOMICHWE K HPHUPOJHOMY HACIE[AHIO W NaMATHUKAM MPUPOJLL, JocTHxkeHHsM Poccuu B
Hayke, HCKYCCTBe, CHIOpTe, TEXHOIOIHAX, TPYIE;

CrocOOHOCTL OLICHHBATHL BKIIAJ POCCHICKHX YUEHBIX B CTAHOBIEHHE H pasBUTHE OHOJOIHH, ITOHUMAHKUA
JHAYEHUs OUOIOIHU B ITO3HAHUH 3aKOHOB IIPHPO/ILL, B JKU3HH YelloBeKa U coBpeMeHHoro oblecrna;

nieiinas yoexAEHHOCTb, TOTOBHOCTD K CITYHKEHUIO H 3aliuTe OTedecTBa, OTBETCTBEHHOCTD 3a ero cyaL0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIHTAHHS:

0CO3HAHHME JIYXOBHBIX 1IEHHOCTEH POCCHHCKOTO HApO/I1a;

cthOpMUPOBAHHOCTL HPABCTBEHHOI'O CO3HAHUSL, YTHUYECKOIO [IOBE/ICHNUS;

crocoOHOCTb OLICHHBATH CHUTYALUIO M MPUHHMATE OCO3HAHHBIE PEIICHUSA, OPHEHTHPYSACH Ha MOPAIbHO-
HPABCTBEHHBIC HOPMbI U LICHHOCTH;

0CO3HAHHE JUYHOTO BKJIa/1a B OCTPOCHHE YCTOHYHBOIO Oy TynIero;

OTBETCTBEHHOE OTHOLICHHE K CBOUM POJAWTENSM, CO3/aHUI0 CEMbH Ha OCHOBE OCO3ZHAHHOIO IPHHSATHS
HEHHOCTEH ceMeliHOoM KU3HH B COOTBETCTBHH ¢ TpaIHIUAME HapooB Poccuu;

4) 3cTeTHYECKOro BOCIHTAHMS:

ICTETHYECKOE OTHOMICHHE K MHPY, BKJIIOHas ICTCTHKY ObiTa, HayyHOTO M TEXHHYECKOIO TBOpYECTBa,
criopra, Tpy/a. oOIecTBEHHbIX OTHOLICHHI;

MOHUMAHKE IMOIHOHATBHOTO BO3/IeHCTBUSA JKUBOH MPUPOJILI H e€ HEHHOCTH;



FOTOBHOCTL K CaMOBBIP@KEHHIO B pasHbIX BHIAX HCKYCCTBA, CIpeMJIeHHe [IPOsABIATL KayecTBa
TBOPYECKOH JINYHOCTH;

5) ¢m3uueckoro BOCNHTAHMS, (OPMHPOBAHHS KYJILTYPbI 310P0BbSi H IMOLUHOHAILHOIO
daaronoayuns:

NOHUMAaHWEe M peallu3alug 310posoro u HesornacHoro odpasa KH3HH (3/0poBoe NUTaHHe, coblloieHHe
FHTHEHUYECKHX NPaBUI H HOpM, cOalaHCHPOBaHHLIA peKHM 3aHATHH M OTIbIXa, perylspHas (uindeckas
AKTHBHOCTB), OepeiKHOT0, OTBETCTBEHHOIO H KOMIETEHTHOIO OTHOLICHUS K COOCTBEHHOMY (PH3MYCCKOMY H
IICUXHYECKOMY 3/I0POBBIO;

MOHMMaHHE LEHHOCTH NpaBHJI HHIMBHAYAILHOIO H KOJUICKTHBHOIO ©€30I1aCHOIO [OBEJCHHUS B
CHUTYalUAX, YIPOMKAIOIIHX 3/I0POBBIO H AKH3HH JI0/Iei;

OCO3HAHHE IIOCJICACTBHIA H HEIPHATHA BPCAHBIX IIPHBBMEK (YHOTpedJIcHHA alKorolis, HapKOTHKOB,
KYPEHHA);

6) TPYA0BOro BOCIIHTAHMS:

rOTOBHOCTE K TPY/Y, OCO3HAaHHE [IEHHOCTH MacTepeTBa, Tpy/lonodue;

FOTOBHOCTb K aKTHBHOMH NEeATe/JBHOCTH TEXHOJIOTHYECKON H COLMaIbHOM HallpaBIeHHOCTH, clIOCOOHOCTE
HHHIHUPOBATh, [UIAHHPOBATE H CAMOCTOSATE/ILHO BBITOIHATE TAKYIO JICATC/IBHOCTh;

MHTEpec K paziM4HLIM cdepaM I[podeccHOHAIBHOH JledTelbHOCTH, YMEHHE coBepllaTh OCO3HaHHLIA
BeIOOp Oyaymie npodeccHy H pealH30BbIBaTh COOCTBEHHBIE KHU3HEHHBIE [UTAHBI;

rOTOBHOCTB 1 cl10cOOHOCTE K 00pa3oBaHHI0 H caM000pa3soBaHHIO HA IPOTSIKCHUH BCCH HKH3HH;

7) 3KOIOrHYeCKOro BOCIIHTAHHS

IKOJOIHYECKH llellecooOpa3Hoe OTHOLUCHHE K NPHPOJIEe KaK MCTOYHHKY SKM3HU Ha 3emie, ocHoBe eé
CYILeCTBOBAHHU;

HNOBBIMICHHE YPOBHA SKOJOI'MYECKOH KyIABTYpBL: MpHOOpPETEHHE ONBITA IUIAHHPOBAHHA IOCTYIIKOB H
OLICHKH HX BO3MOMHBIX MOCIIC/ACTBHH JUIs OKPY/KAIOLICH Ccpe/ibl;

0CO3HAHUE IN100AIIBHOIO XapakTepa HKOJ0IHYECKHX 1TpobiieM M 1yTeil ux pelieHHs;

crocoOHOCTb HCITONB30BATE NMpHoOpeTaeMEIe PH W3YyYEeHUH OHOMOIMH 3HAHUSA M YMEHUHA HPH pelleHHU
npobiieM, CBA3aHHbIX ¢ pallHOHAIBHBIM [IPHPOAONOIb30BaHHEM (CoOII0ICHHE IIPAaBHI TIOBEICHHS B IPHPOJE,
HalPaBJICHHBIX Ha COXPAaHCHUE PABHOBECHSA B DKOCHCTEMAX, OXPaHy BHII0B, SKOCHCTEM, Onochepsl);

AKTHBHOE HENPUsITHE JICHCTBHI, NPHHOCAIIMX Bpej OKpy:Kalollell NpUpoJIHOH cpede, YMeHHe
MPOrHO3ZHPOBATL  HeOIArONPHUATHBIE HKONOIMYSCKUE MOCHEACTBUS  NpeJlpUHHMAaeMbIX  JeficTBHil 1
MpelOTBpALIaTh UX;

HAJIHYHE PA3BHTOIO DKOJOIHYECKOIO MbIIUICHHS, JKOJOTHYECKOH KYIBTYPbl, ONBITA JIEATEILHOCTH
IKOJIOrMYEcKoil HAlPABICHHOCTH, YMEHUSI PYKOBOICTBOBATELCS HMH B 1103HABATE/ILHOM, KOMMYHHKaTHBHOI 1
COIMAIBLHON NpakTHKe, TOTOBHOCTH K YYacTHIO B [PAaKTHYECKOH JICATENBHOCTH  HKOIOrHY4ecKOH
HAIPABICHHOCTH;

8) uenHoCTH HAYYHOIO NO3HAHHA!

cthOPMUPOBAHHOCTL MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HaykH M
oblecTBEHHOI NPAKTHKN, OCHOBAHHOIO Ha JHajiore KyJIbTYp, ClIOCOBCTBYIONIEr0 0OCOZHAHUIO CBOET0 MecTa B
MOJUKYIBTYPHOM MHpE;

COBCPIICHCTBOBAHHE A3BIKOBOH M YHTATEILCKOH KYNbTYPbl Kak CPEACTBA B3aHMOJICHCTBHS MEKIY
JHOJIMU U [103HAHHSL MHPA;

NoHUMaHUe crenHUKH OHOIOTHM KaK HayKH, oco3HaHuA ¢€ posin B (GOPMHUPOBAHHH pallHOHAILHOTO
HayYHOT'O MBINUICHUA, CO3JAaHHH LCIOCTHOrO MpelcTaBicHUA 00 OKpyKallleM MHpe Kak O ¢IUHCTBE
INMpHPO/JAbl, YCIOBCKa H Dﬁ]l[CCTBa, B TNMO3HAHHH TIPHPOJHBIX 33KOHOMC})HOCT€ﬁ H PCHICHHH ﬂpOGJ’[CM
COXPaHEHHS HPHUPOJHOI0 PABHOBECHS;



yOeKIEHHOCTL B 3HAYMMOCTH OMOJIOIMH JUIS COBPEMEHHOH LMBHIN3ALMK: 00ecriedeHHs] HOBOTO YPOBHS
Pa3sBHTHA MEIHLHHEL, CO3JaHUE IePCIeKTHBHBIX GHOTEXHOIOIHH, CIIOCOOHEIX pellaTh pecypeHble IpobieMsl
pasBHTHs 9eIOBEYECTBA, [OMCKA IyTeH BBIXOJA W3 I100albHBIX IKOJIOIHYeCKHX NpodieM H olecredeHus
nepexojia K YCTOHUHBOMY PasBHTHIO, pallHOHAIBLHOMY HCIONB3OBAHUIO [PHPOJHBEIX PECYpcoB H
(popMHpOBaHHIO HOBBIX CTAHAPTOB JKH3HH;

3aHHTEPECOBAHHOCTL B ITOXYHEHHH OHOIOIMYECKHX 3HAHHH B LeNdX TOBBIICHHA OOIICH KYIBTYpEL
eCTECTBEHHO-HAYYHOI IPAMOTHOCTH, KAK COCTABHOH HacTH ()YHKIHOHAIBHOH I'PaMOTHOCTH 00YHaloNIHXCH,
(hopMHpyeMOIi 1IpH H3YYeHHH OHOJIOIHH;

MOHHMAHHE CYLIHOCTH METO/IOB [I03HAHHS, HCIIONB3YEMBIX B ©CTECTBEHHBIX HayKaX, CIOCOOHOCTH
HCTIONL30BATEL MOJydacMBle 3HAHHA JUIS aHaln3a W oObACHEeHHS ABICHHH OKpYKAIOIIEro MHpa H
IIPOHMCXOMSAIINX B HEM H3MEHEHHH, yMeHUe JenaTh 000CHOBaHHbBIC 3aK/IIOYEHN HAa OCHOBE Hay4HbIX (PaKTOB
H MMEIOIIHXCA JIAHHBIX € 1EJIBIO TOJIYYEHHSA JTOCTOBEPHBIX BBIBOJIOB;

CrIOcOGHOCTH CAMOCTOATEIBHO HCIIOIB30BATH OHONIOIHYECKHE 3HAHHSA [UIS pelieHHs NpobiieM B peallbHbIX
KH3HEHHBIX CHTYaIHAX;

OCO3HAHHE LEHHOCTH HAYYHOH  JICATE/IHOCTH, TOTOBHOCTH  OCYIIGCTBIATH  IPOCKTHYIO H
HCCIICIOBATEIILCKYIO JACATEILHOCTE HHIIHBHIYAIBHO H B TPYIIIE;

IOTOBHOCTh H CHOCOOHOCTH K HENpephIBHOMY 00pa30BaHHIO H camMoo0pa3’oBaHHI0, K aKTHBHOMY
MOJTY4EHHIO HOBEIX 3HAHHH 110 GHOMOTHE B COOTBETCTBHH ¢ KH3HEHHBIMH TTOTPEOHOCTAMH.

METANPE/IMETHBIE PE3YJIbTATbI

MertanpeMeTHble pe3ylbTaThl OCBOeHHs ydeObHOro mnpeamera «BHOJIOTHA» BKIIOYAIOT: 3HAYHMbIE JUIS
(bopMHpOBaHHS MHPOBO33peHHA O00YUaIOIMAXCA MEKTHCIUIUTHHAPHEIE (MeXNpeIMeTHRIE) O6IeHay Hbe
MOHSTHS, OTpakalIlHe IENOCTHOCTh HAYYHOH KAapTHHEI MHpPa W CHENH(HKY METOJOB TIO3HAHHA,
HCITOJIb3YeMbIX B €CTeCTBEHHBIX HayKax (BellecTBO, 3Heprus, ABJIeHHe, Npollecc, CHCTeMa, HayuHbli Qakr,
MPHHLIAN, THIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCClIeloBaHWe, Ha0MoeHHe, HW3MEpeHHe,
SKCTIEPHMEHT ¥ JpYTHe), YHHBepcadbHBle YueGHBIe AeifcTBHS (MO3HaBaTeNlbHBIE, KOMMYHMKATHBHEIE,
PEryNATHBHEIE), obecneunparommue QopMHpoBaHHE (YHKIIMOHAIBHOH TPaMOTHOCTH W COIHATBHOH
KOMIIETEHIIHH 00yUYarolHXcA; CIoco0HOCTh 00y4aloINXCs HCMO/b30BaTh OCBOCHHBIE MEKIUCIHILIHHAPHBIE,
MHPOBO33pEHUYECKHe 3HAHMA W YHHBepcalibHble ydeOHble NeHCTBHA B IO3HABAaTENbHOH W COLHAIbHOH
MpaKTHKE.

B pesynpraTe M3ydeHHA OMOJOrHH Ha YPOBHE cpelHero odmiero odpasoBaHHA y oOywaromerocs OymyT
cthopMupoBaHBl M03HABaTE/IbHbIE YHHBepCalbHble yueOHble [IEHCTBHA, KOMMYHHKATHBHbIC YHHBEpCA/IbHbIE
yueOHbIe JeHCTBHS, PEryJISTHBHBIE YHHBEpCalIbHbIe y4eOHbIe IeHCTBUSI, COBMECTHAs JAEATe/IbHOCTb.

MertanpeaMeTHele pe3ylnbTaThl OCBOGHHA TNPOTPaMMbl CpelHero oodmiero o0pa3oBaHUA JOJDKHEI
OTpakaTh:

Osiajenue YHHBEPCAILHBIMH Y4eOHbIMH N03HABATEILHBIMH JeHCTBHIMM:

1) 6a30BBIe JOTHYECKHE ACHCTBUA:

CaMOCTOSITeTbHO (POPMYITHPOBATE M aKTYaTH3HPOBATh MPOdIeMy, paccMaTPHBATh €€ BCECTOPOHHE;

HCIIO/IB30BATh TIPH OCBOCHHH 3HAHMHA NPHEMBI JTOTHYECKOTo MBIIUICHHs (aHaNIW3a, CHHTE3a, CPABHEHHA,
kiaccudukaimy, oboOIIeHrA), pacKpeiBaTh CMbICA OHOJOIMYECKMX MOHATHH (BBLICIATH HX XapaKTepHbIE
MPHU3HAKH, YCTAHABIMBATH CBA3H C APYTUMH MOHATHAMH);

onpesleNiaTh 1IeH JesTeNbHOCTH, 3ajaBasg MapaMeTphl H KPUTePHH HX OCTH)KEHHS, COOTHOCHTH
Pe3ynbTaThl AeATeIBHOCTH € TOCTABICHHBIMH 1ICTIAMH;

HCIIOJIB30BaTh OMOJIOIHYECKHe MOHATHA U1 00bjACHEHHS (PAKTOB M ABJICHUI KMBOIi IIPHPO/IbI;



CIPOHTL  JIOTHYECKHE pacCyiAeHHs (MHIAYKTHBHbIE, [I€IYKTHBHBIE, 110 AaHAJOIHH), BbIABIATH
3aKOHOMEPHOCTH H IIPOTHBOPEYHS B pacCMAaTpUBaeMbIX ABJICHHAX, GOpMYIHPOBATh BLIBO/IbI M 3AKIIOYEHHS;

HPHMEHATh CXEMHO-MOJICIbHBIC CPEICTBA [UIA IIPeCTaBIeHHs CYIIECTBEHHBIX CBA3CH M OTHOIUEHHH B
H3ydaeMbIX OHOJIOrHYECKHX 00BEKTax, a TakKe NMPOTHBOPEUHI Pas’HOro pojia, BBIABICHHBIX B PasiHYHBIX
HH(POPMAIHOHHBIX HCTOYHHKAX;

paspabaThiBaTh IUIaH pellleHHs npoOlleMbl ¢ Y4€TOM aHalW3a HMEIOIIUXCH MaTepHalbHBIX M
HeMaTepHaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBbI B JICATEIEHOCTh, OIICHUBATD COOTBETCTBHE PE3YIILTATOB [IC/IAM, OLCHHBATh PHCKH
nocieACTBHN J1eATe/IbHOCTH;

KOOPJIMHHPOBATL H BBINOJHATL paboTy B YCIOBHAX pealbHOro, BHPTYalbHOIO H KOMOHHHPOBAHHOIO
B3aUMO/ICHCTBHA;

pasBKBaTh KpeaTHBHOC MBILIJICHHUE [IPH PEHICHUH JKH3HEHHBIX NIPODJIEM.

2) 6a30BbIE HCCIE0BATEIBCKHE AeHACTBHS:

BJIaJeTh HABBIKAMH Y4eOHO-HCCIE/0BATEILCKON M MPOEKTHONH EATENIBHOCTH, HaBBIKAMU paspenicHus
1npobJieM, CrIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY IOMCKY METOIOB PEIICHHS IMPaKTHYECKHX
3ajlay, PUMCHEHHUIO Pas3iHYHBIX METO/I0B [TO3HAHHA;

HCIOJIL30BATE PasIHYHBIE BHJIbl JIEATSABHOCTH 110 IOJYYEHHIO HOBOIO 3HAHKA, €ro MHTEPIpETallHH,
npeoGpa3oBalHHi0 M IMPHUMEHEHHIO B Y4YeOHBIX CHTYyalHsX, B TOM WYHCIE IpH CO3JaHHH Y4eOHBIX W
COLHAJIBHBIX [TPOEKTOB;

(hopMHpOBaThE HayUHBIH THII MBIIUICHHA, BJIAJCTh HAYYHOH TEPMUHOJIOIHEH, KIKOYEBBIMH NOHATHAMH H
METO/IaMH;

CTaBUTh W (OPMYIHPOBATL CODCTBEHHBIE 3aja4d B 0Opas’oBaTeIbHOH JEATENBHOCTH W KH3HEHHBIX
CHTYaLlHsX;

BBISIBJIAITE [IPHYHHHO-CIIC/ICTBCHHBIC CBA3H W aKTYaJIH3HPOBATh 3a/la4y, BBUIBUTATh THIOTE3Y ¢€ pPeICHHS,
HaXOJMTh aPryMEHTHI JUISl JIOKA3aTe/IbCTBA CBOMX YTBEPIK/ICHHIA, 3a/1aBaTh NapaMeTphl H KPHTEPHH PEllIcHH,

AHAJIM3HPOBATE [MONYYEHHBIE B XOJIE€ PEIICHHS 3a/laud  pe3yibTaThl, KPHTHUECKH OIEHHUBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATL H3MEHEHHE B HOBBIX YCIOBHAX;

JlaBaTh OIECHKY HOBBIM CHTYal[MAM, OLICHHBATh NIPHOOPETEHHBIH ONBIT;

OCYIIECTBIIATL  LE/ICHAlPABIICHHBI  MOMCK  MepeHoca  cpejicTB W cnocoboB  jaelicTsus B
npodecCHOHANBHYIO CPey;

YMETh [1EPEHOCHTh 3HAHUSA B IIO3HABATEIbHYIO U IPAKTHYECKYIO 001aCTH JKH3HEIESTelIbHOCTH;

YMETh HHTEIPHPOBATH 3HAHHSA H3 Pa3HBIX NPEIMETHBIX 00JIacTCii;

BLUIBUIaTh HOBBIE HJIEH, Ipe/UlaraTh OpUrHHAILHbIE [0JX0/Ibl H PELISHHS, CTaBUTL PoblleMbl H 3a/1auu,
JIOTycKalolliHe allbTepHATHBHEBIE PEIIeHUS.

3) padora ¢ nadopmanneii:

OPHMEHTHPOBATHCS B PasiHYHBIX HCTOYHHMKAX HHpopmainuu (Tekcre ydyeOHOro mocobus, HaydHO-
NONYJIAPHOH JuTeparype, OHONOIHUECKHX CIOBApAX M CHPABOUYHMKAX, KOMIIbIOTEPHLIX 0ajaX JaHHBIX, B
Hurepnere), ananmusdpoBarTh WHGOPMAIHIO PAa3sIUUYHLIX BHJIOB ¥ doOpM [peICTABICHHS, KPHTHYECKH
OLEHHBATH €€ [JOCTOBEPHOCTh H HENPOTHBOPEYHBOCTD;

thopmynHpoBaTh 3anpockl H TPHMEHATH Pa3AnyHBIC METOJBI MPH MOMCKE W oTOope OHOMOrHUECKOH
uH(opMalii, HeoOX0AUMOIT JUId BBIIOMHEHHs yueOHbIX 3ajlay;

npuoGpeTaTh ONEBIT HCIONB30BAHUS HHPOPMAITHOHHO-KOMMYHHKaTHBHBIX TEXHOIOrHH,
COBEPLIEHCTBOBATh KYJIBTYPY aKTHBHOIO HCITOIb30BAHHUS Pa3/IMYHBIX ITOHCKOBBIX CHCTEM;

CaMOCTOATEIBLHO BLIOMpPaTh ONTHMANILHYIO hopMy nipesicTaBieHns OHonornyeckoi HHGOpMAaIuH (CXEMBI,
rpadMkH, JHarpaMMbl, TaOIHIILL, PHCYHKH W JIpyroe);



MCIIO/Ib30BATh HAYYHBIH fA3BIK B KauecTBe cpedcTBa mpu pabore ¢ Ouonorumueckoit uupopmaimeii:
NPHMEHATL XHMHYeCKHe, (PH3MYeCKHEe H MaTeMaTHYSCKHE 3HAKH H CHMBOIBL, (opmyibl, abOpeBHATypy,
HOMEHKJIATYPY, HCIIO/Ib30BaTh H Ipeo0pa3oBbIBaTh 3HAKOBO-CHMBOIMYECKHE CPEACTBA HAIVIAIHOCTH;

BJIAJICTh HABBIKAMH PAcro3HaBaHHg H 3alHTHI HHpOpMallkiH, HHMOPMallHOHHOH 6E30MaCHOCTH JIHYHOCTH.

OBaajeHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH JIeHCTBHSAMM:

1) odmenne:

OCYLIECTBIATh KOMMYHHKALUH BO BeeX cepax #KH3HM, AKTHBHO y4acTBOBATh B JHAJIOre WM JUCKYCCHH
Mo cynecTpy obcyxaeMod TeMbl (YMCHHE 3a/laBaTh BOINPOCHI, BBICKA3bIBATE CYXKICHHA OTHOCHTEILHO
BBIINOJIHEHHA [IPe/IaraeMoi 3a/lauk, YYHThIBATE HHTEPEChl H COrIaCOBAHHOCTDL MO3HIHI APYriHX yYaCTHHKOB
JHAIIOTa WIIH JJHCKYCCHH);

pacnosHaBaTh HeBepOalbHblE cpeldcTBa OOLICHHH, IIOHMMaTh 3HAYCHHE COLMAIbHBIX 3HAKOB,
NPE/NIOCHIIOK BOSHHKHOBEHHA KOH(IHKTHBIX CHTYALINH, YMETh CMATYaTh KOH(IHKTEI H BECTH [1EPEI0BOPHI;

BIIAJIETh PA3IHYHBIMU criocobaMi oOIIEHHS W B3aHMOJICHCTBHSA, MOHUMATL HAMEPEHHUS JIPYTUX [IOJICH,
MPOSBIATE YBaXKUTEILHOE OTHOIIEHHE K codece/lHHKY H B KoppekTHoil dopme dopmynupoBaTh CBOH
BO3PaKCHUS;

pa3BEPHYTO M JIOTHYHO H3J1araTh CBOKO TOYKY 3DEHHA C HCIIOJIb30BAHHEM A3BIKOBBIX CPEJICTB.

2) COBMECTHAA JeATEIbHOCTh:

NOHHMAaTh M MCIOJIL30BAThH MPEHMYIIECTBA KOMAaHAHOW M HMHJMBHIyalbHOH paboThl IMpH pelieHHH
Ounosnoruyeckoil npobiaembl, 000CHOBBIBATh HEOOXOIMMOCTh IPHUMEHEHHS TPYIIOBLIX (GOpM B3aUMOICHCTBHS
IpH pelieHuH Y4eOHOH 3a/1a4m;

BbIOMpaTh TEMaTHKY M METO/Ibl COBMECTHBIX JICHCTBHH ¢ y4€TOM OBLIHMX UHTEPECOB H BO3MOXKHOCTEH
KaxJloro YieHa KOJUICKTHBA;

HNPHHUMATB LEJIH COBMECTHOH JEATEIBHOCTH, OPraHH30BbIBaTh H KOOPAHHHUPOBATh JeiicTBHA no e
JIOCTHIKCHHIO: COCTABIATE TUIaH JICHCTBHH, pacnpeicisaTh poiH ¢ y4éToOM MHCHHH YYacTHHKOB, 0DCYX/1aTh
PE3yIILTaThl COBMECTHON padoThl;

OICHUBATh KAYECTBO CBOCTO BKIaJa H KakJOT0 YYaCTHHKA KOMaHjbel B oOmMH pesynbTaT mno
paspadOTaHHBIM KPHTEPHAM;

npe/ylararb HOBBIC NPOCKThI, OICHUBATL HJICH C NMO3WIMH HOBH3HbI, OPHIHHAILHOCTH, NPaKTHYECKOH
3HAYUMOCTH;

OCYIIECTRIATE MOZHTHBHOE CTPATErHYECKOE MOBE/ICHHE B PA3IMYHBIX CHTYAIHAX, NPOABIATE TBOPUECTBO
1 BooOpazkeHue, ObITh HHHIHATHBHBIM.

Opnanenue yHHBEPCAILHBIMH PeryIsiTHBHBIMM JeHCTBHSIMH:

1) camooprasu3anus:

HCTIONB30BaTh OHOMNOrHYecKre SHAHKUA JUUIS BBIABICHHS NpoblieM H HX pellieHHs B JKU3HEHHBIX H yueOHbIX
CHTYaLHsIX;

BBLIOMpaTh Ha OCHOBE OMOIOTMYECKMX 3HAHHI 1IETICBLIC W CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBHAX H
MOCTYIKAX 110 OTHOUIEHHIO K HUBOH IPUPOJIE, CBOEMY 3/I0POBLIO H 3/I0POBLIO OKPYIKAIOLIHX;

CAMOCTOATENEHO  OCYIIECTBIATE MMO3ZHABATENBHYIO JICATENBHOCTD, BRISBISATL MPOGIEMBI, CTAaBUThL M
(popMmyHpoBaTh COOCTBEHHBIE 3a/la4i B 00pa3soBaTe/IbHOM JIeATEIbHOCTH H AH3HEHHBIX CHTYaLHsIX;

CaMOCTOATEILHO COCTaB/ATh TIIaH PelieHua npobieMpl ¢ y4ETOM HMCIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOMKHOCTEH U IpeIlouTeHHIH;

JlaBaTh OIEHKY HOBBIM CHTYAI[HAM;

paciIMpsATh paMKH yueOHOro nmpejMera Ha OCHOBE JIHUHBIX IpeIIoYTeHUIH;

Jie/1aTh OCO3HAHHBIN BEIOOP, apryMeHTHpOBaTh €ro, Oparh OTBETCTBEHHOCTH 3a PEHICHHE;

OLIEHHUBATH IPHOOPETEHHBII OINLIT;



criocoGeTBOBaTh (DOPMHPOBAHUIO W IPOABICHHIO IMHPOKOH SPYAHUMH B pasHbIX oOnacTsaX 3HaHHI,
[OCTOAHHO IOBLIIATE CBOH 00pa3oBaTe/IbHbIH H KYJILTYPHbIH YpoBeHb.

2) caMOKOHTPO.IB:

JlaBaTh OIICHKY HOBbIM CHTYallHAM, BHOCHTL KOPPEKTHBEI B JICATEIBHOCTh, OLEHHBATH COOTBETCTBHE
pesyILTaTOB LM,

BlIaJeTh HABLIKAMH [I03HABATEALHOH pedIekcHH KaKk OCO3HAHHA COBEpIIaeMBIX JCHCTBHH H
MBICIHTE/ILHBIX IPOLECCOB, HX Pe3Y/IbTaTOB M OCHOBAHMI, HCIIOAB30BATh NMPUEMBL pedIeKCHH U OLICHKH
CHTYallUH, BEIOOpa BEpHOI'o pellicHu;

YMeTh OLICHHBATL PUCKH H CBOCBPEMEHHO NPUHHMATE PELISHUS 110 HX CHHIKCHHIO;

NPHHUMATE MOTHBBI H apryMEHTEI JAPYIHX [PH aHAIM3€ Pe3y/IbTaTOB JeATeILHOCTH;

3) npuHaTHE ceds M APYIHX:

NpHHUMATh ceOs, IOHHMas CBOH HEJOCTATKH H JIOCTOHHCTRA;

IPHHUMATH MOTHBBI H apI'yMEHTBI JIPYTUX IIPH aHAIM3E pe3y/IbTaToB JAesTe/IbHOCTH;

NpH3HaBaTh CBOE MPAaBO M NPaBo JAPYIHX Ha OLIHOKH;

pasBUBaTh CIIOCOOHOCTh MOHUMATh MUP € [TO3HIMH JPYToro 4ejIoBeKa.

NPEIMETHBIE PE3YJIBTATBI

[TpenMeTnble pe3yIbTaThl OCBOSHHS cojep:kaHus ydeOHoro npeaMmera «buonorus» Ha yriyonéHHOM
YPOBHE OpPHEHTHpPOBaHbI Ha o0ecmeueHHe IpodguibHoro odydeHus oOydalomuxes Ouonoruu. OHH
BKIIIOYAOT: crieruudeckye 118 OHOJOTHH HaydHble 3HAHMA, YMEHHA U cnocoObl AeHCTBHI 110 OCBOEHHIO,
HHTEpHpeTalul M peodpasoBaHHI0 3HAHWUH, BH/BI JEATEABHOCTH 10 [OJYYEHHIO HOBBIX 3HAHWUA M MX
MpHUMEHEHHIO B pa3IMYHbIX Y4eOHBIX, a TAKKe B pealbHbIX JKH3HEHHBIX cuTyauusax. [Ipeamernsle pesynsTaThl
MpeCTaBACHbl [0 TO1aM H3YdeHHs.

[TpenmMeTHbie pe3yibTaThl OCBOeHHS yuebHoro npeaMeta «bHomorus» B 10 kiacce 10KHBI OTPaKaTh:

chopMUpOBAHHOCTD 3HAHUI 0 MecTe W POt DHOIOIHU B CHCTEME eCTECTBEHHBIX HayK, B (hOpMHPOBaHHH
ecTeCTBEHHO-HAYYHOM KapTHHBI MHpa, B [TO3HAHUM 3aKOHOB [MPHPOJBI H pellleHHH npobieM palHOHAILHOTO
MPHPOIONOIL30BAHMS, O BKIIALE POCCHIHCKUX H 3apyOesKHBIX YUEHBIX B pa3sBUTHE OHOIIOIHH;

BlIaJleHHe CHCTEMOH OMONOIMYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOIAraroline GHOJOrHUecKHe
TEPMUHBI M MOHSTUS  (KM3HL, KIETKa, OpraHusM, MeTabolM3M, roMeocTas, CcaMOoperyJisiius,
CAMOBOCIIPOM3Be/IeHHe, HACAeCTBEHHOCTh, H3MEHYHBOCTL, POCT M pa3BHTHE), OHONOTHYeCKHe TEOpHH
(knmetouynas Teopuss T. lsanna, M. Ulneiinena, P. BupXxosa, XpoMocoMHasl TeopHsl HacleJcTBeHHOCTH T.
Moprana), yuenus (H. M. BaBunosa — o 11eHTpax MHOrooOpasus H ITPOHCXOKIEHNS KYJIbTYPHBIX pPacTeHui),
3aKO0HbI (eﬂHIIODGPﬂBHH [IOTOMKOB [I€pBOI0 IMOKOQICHHHA, pacClICIVICHMS, YHCTOThI I'aMcT, HE3aBHCHMOIO
HaclefoBanua I'. Menjens, roMOJIOrHYecKHX psoB B HaclledcTBenHol HM3Menunsoctd H. M. Basumosa),
MPHHLHUIEL (KOMITUIEMEHTAPHOCTH);

BJla/leHHe OCHOBHBIMH METO/[AMH HAYYHOIO IO3HAHUSA, HCIIOAb3YEMbIX B OHOJIOIHYECKHX HCCIIEIOBaHHIX
KUBLIX 00bLEKTOB (0IMCcaHKe, H3MepeHHe, HalIo/ieHHe, DKCIICPHMENT);

yYMEHHE BbIIEIATh CYIECTBEHHBIC [IPU3HAKH: BUPYCOB, KJIETOK [IPOKAPHOT H JYKAapHOT, 0JHOKJICTOYHBIX
H MHOIOK/ICTOYHBIX OpPraHH3MOB, B ToM 4Hcle OakrepHil, rpHOOB, pacTeHHMH, >KHBOTHBIX H YellOBeKa,
CTPOEHHS OPraHOB M CHCTEM OPraHOB PAcTEHHi, JKHBOTHBIX, YelOBEKa, ITPOLECCOB KH3HEAEATEIbHOCTH,
[IpoTeKaloluX B opranu3Max pac’rclmﬁ, HHBOTHBIX M YCJIOBCKA, OHOJIOrHYECKHX [IpoLEcCcoB: obmMena
BewlecTB (MerabollM3M), IMpeBpallledHs JHepruH, OpoxkeHHs, aBTOTPO(HOro H reTepoTpo(HOro THIOB
nuTaHus, GoToCHHTE3a H XeMOCHHTE3a, MUTO3a, Meio3a, raMeToreHesa, aMOpHoreHesa, [1ocTIMOPHOHAILHOIO
PasBHTHS, PasMHOMKEHHs, HHIMBHUIYaJIbHOI'O PasBHTUSl OpraHHs3Ma (OHTOreHesa), B3aHMOJECICTBUA TI'eHOB,
rereposmca, HCKyccTBeHHOro otdopa;



yMEeHHUEe YCTAHABIMBATh B3aHMOCBA3H MEKIY OPraHOMJaMH KIeTKH M UX (YHKLHUSIMH, CTPOEHHEM KIIETOK
pasHbIX TKaHeH M HX (YHKUHAMH, MEXKIY OpraHaMH H CHCTEMaMH OpraHoB y pacTeHHH, *KHBOTHBIX H
yesIoBeKa H HX (PYHKLMAME, MEZAKY CHCTEMaMH OPraHoB U HX (YHKUMAMH, MY STaliaMH oOMeHa BELIeCTB,
oTalaMH  KJICTOYHOrO IHKJIA W JKH3HEHHBIX IMK/IOB OPraHH3MOB, JTalnaMH SMOPHOHAILHOTO Pa3sBHTHH,
reqoTuroM U dgeHorHiioM, GpeHoTHIIOM H hakTopaMy cpe/ibl 0OHTaHHs;

YMEHHE BBIABJIATE OTIHYHTENbHLIE IIPH3HAKH JKHBBIX CHCTEM, B TOM YHCIE PACTEHHH, KMBOTHBIX H
4elI0BeKa;

YMEHHE HCIIO/IB30BATh COOTBETCTBYIOIIME ApryMEHThI, OHOIIOTHYSCKYIO TEPMHHOJIOIHIO H CHMBOIIUKY
JULA JJOKa3aTelIbeTBA POJICTBA OPraHU3MOB PasHbIX CHCTEMATHYECKHX IPYILIL;

yMeHHe pemarh OHONOTHYECKHE 3ajla4d, BBIABIATL NPHYHHHO-CIACJICTBEHHBLIE CBS3H  MEMKIY
HCCAeyeMbIMH OHOJIOMHYECKHMH [IpOleccaMi M SBJACHUAMH, J€aTh BBIBOJBI H IPOIHO3bI HAa OCHOBaHHU
MOJIYYCHHBIX PE3YJILTaTOB;

YMEHHE BBIMOAHATL JabopaTopHble W IlpakTHyeckue paborel, cobmronarsk npasuiaa npu pabore ¢
y4eOHBIM H JTabopaTOpHEIM 0D0pYyIOBaHHEM;

YMEHHE BBIJBUIATh THIIOTE3bI, MPOBEPATh HX IKCHEPHMEHTAIBHBIMH CPEACTBAMH, (POPMYJIHPYS LElb
HCCIIC/IOBaHHA, aHAIM3UPOBATE T10JIYYEHHBIC PE3YJILTAThI W JICJIaTh BBIBOJIBI;

YMEHHE Yy4acTBoBaTh B YydeOHo-HMcciejoBaTellbeckoil paborte 110 OMOIOIMH, SKONOTHH W MEJIHIHHE,
MPOBOAMMON Ha Ha3e MIKOJbHBIX HaYYHBIX OOIIECTB, H MYOIHYHO MPEICTABIATh [OTYYEHHBIC PE3YILTAThl HaA
YUCHHYECKHX KOH(EPeHLUX;

YMEHHEC OLICHUBATL ITHYECKHE ACIICKTH COBPEMEHHBIX HCCIIEIOBAHUIA B o0JIacTH OHOJIOIHH H MEHIIHHBI
(KIMOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIIPAB/IICHHOC H3MEHEHWE TIeHOMa M CO3JlaHHEe
TPaHCTEHHBIX OPraHH3MOB);

YMCHHE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oynymel npodeccHOHANbHON JEATCIBHOCTH B 00JIacTH
OHOJIOTHH, ME/IHIIMHEI, OHOTEXHOIOTHH, BETEPHHAPHH, CEJIBCKOI0 XO34HCTBA, MHIICBOH NPOMBIILICHHOCTH,
yrayOIsTh 103HaBaTE/ILHbIH HHTEpEC, HAlIPAaB/ICHHBIA Ha 0CO3HAHHBLINH BEIOOP cooTBEeTCTBYIONIEH npodeccHH
H Npojlo/keHde bHogornueckoro obpasoBaHud B OPraHH3alluax cpe/iHero npoheccHoHalbHOro | BRICIIETO
obpaszoBaHHsL.

[IpenmeTHeie pesyibTaTel ocBoeHHA yucOHoro npeamera «buonorua» B 11 Kiacee JOIKHBI OTpakKarh:

¢(hOpMUPOBAHHOCTL 3HAHHH 0 MECTe U PO OHOJIOTHH B CHCTEME €CTECTBEHHLIX HAayK, B (hopMUPOBAaHHH
COBPEMEHHOH eCTeCTBEHHO-HAYYHOH KapTWHBI MHpa, B TO3HAHHH 3aKOHOB MPHPOJLI H pelICHHH
SKOJOIHYecKHX  npobiieM  dYeloBedecTBa, a  TakkKe B pPEIIEHHH  BONPOCOB  PallHOHANBHOTO
MPHPOLONOJIBE30BaHNA, 1 B (DOPMHPOBAHHH [ICHHOCTHOTO OTHOIICHMA K IPUpPOjIE, OOINECTBY, YE/IOBEKY, O
BKJIAJ1E€ POCCHIICKUX U 3apyOeimkHbIX YUEHBIX-OHOJIOrOB B Pa3BUTHE OHOMOIMH;

YMEHHE BlajleTh CHCTeMOH OHMONOrHYecKHX 3HAHWi, KoTopas BKIIOYAET OMNpeJIeleHHs W MOHHMaHHe
CYIUHOCTH OCHOBOIOJIAralomuxX OHOJOIHYEeCKHX TEPMHHOB H NOHATHH (BHJ, »KocHcTeMa, Onocdepa),
OHonoruveckne Teopun (3BomonnonHas Teopusa Y. Jlappuna, CHHTETHYECKAA TCOPHA IBOIIONNH), YUcHUA (A.
H. Cesepriopa — o nyrsix M Hanpasllenusix ssomouun, B.H. Bepnajckoro — o 6uocdepe), 3aKoHbI
(renerHdeckoro pasHosecust Jk. Xapau u B. Baiinbepra, sapoasimesoro cxoncrsa K. M. bapa), npasuna
(Muaumyma 1O, JIubuxa, sKkojorHueckofl NMMpaMHIbl SHEPrUM), runoressl (Tunoresa «vupa PHK» V.
['mnGepra);

YMEHHe BllajleTh OCHOBHBIMH METOJlaMH HAY4YHOI'O IO3HAHUS, HCIONL3YeMBIMH B GHOJIOIHYECKUX
HCCIEIOBAHUAX JKHBBIX OOBEKTOB M HKOCHCTEM (ONHCaHWe, W3MepeHde, HabMIoJIeHHe, HKCIEPUMEHT),
crnocob6aMH BhISBICHHS H OLEHKH aHTPOIIOI€HHBIX H3MEHEHHUIT B pHpoe;

YMEHHE BBIIC/IATL CYINECTBEHHBIC IIPH3HAKH: BHIOB, OHOreoneno3os, skocucrem H Onocdepsl,
cTabuau3Hpylolero, JIBUKYIEro W paspbiBalolliero ecrecrseHHoro orbopa, alulonarpuyeckoro W
CHMITaTPHYECKOTO BH000pa30BaHNA, BIHAHHA JBHAKYIIHX CHII 9BOMIONUH Ha TreHOGOH] MOMYIAIHH,



MPHCNOCOBIEHHOCTH OPraHU3MOoB K cpejle oOMTaHHs, YepeoBaHus HalpaBJeHHi BOMIOLUMH, KPYroBopoTa
BEILIECTB M [IOTOKA DHEPrHH B JKOCHUCTEMAaX;

YMEHHE YCTAaHABIMBATL B3aHMMOCBS3H MEALY IIPOLECCaMH  9BOJIOLMH, JBHKYIIHMH  CHJIAMH
aHTPONOI'CHE3d, KOMIIOHEHTaAMH pa3/IHYHBIX 3KOCHCTEM H llpHCl'[OCOGIICHHHMH K HHM OpraHH3MOB,

YMEHUE BBISBIATL OTIHYMTENIbHbIC NPU3HAKH JKMBBIX CHCTEM, IPUCIOCOOJEHHOCTh BUIOB K cpeje
oburannd, aOHOTHYECKHX M OHMOTHYECKHX KOMIOHEHTOB DKOCHCTEM, B3aHMMOCBS3€H OpraHM3MOB B
coobmlecTBaX, aHTPOIOTI€HHbIX U3MEHEHUH B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE MCIIO/IB30BAaTh COOTBETCTBYIOIIME ApryMEHTHI, OHOJIOIHYECKYI0 TEPMHHOJIOIHIO H CHMBOIIMKY
JUI JIOKa3aTellbeTBA POJCTBA OPraHU3MOB PAa3HbIX CHCTEMATHYECKHX IPYII, B3aHMOCBS3H OPraHM3MOB M
cpeibl OOMTaHMSA, €IMHCTBA YENOBEYECKHX pac, HeoOXOAMMOCTH COXpaHEHUS MHoOrooGpasus BHJOB U
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS IIPUPOIBI H HEIOBEYECTBA;

yMEHHE pemarh OHONOTHYECKHE 3ajladyd, BBIABIATH NPHYHHHO-CIC/CTBEHHBIC CBI3H  MEHILY
ucele/lyeMbIMH OHOJIOMHYECKUMH [1pOLleccaMy M SBICHUSAMH, JIeNaTh BBIBOJBI M IIPOrHO3bI HA OCHOBaHUM
MOJY4EHHBIX PE3YALTATOB;

YMEHHE BBINONHATE Ja0OpaTOpHBIE M IIpaKTHYeckue paboThl, cobimonaTh npasHiaa npu pabore ¢
yueOHBIM H JIabopaTopHeIM 000pY/I0BAHHEM;

YMEHUE BBIJIBUIATh THIOTE3bl, NMPOBEPATh MX OKCHEPHMEHTAILHBIMH CpeAcTBaMH, (GopMyJIupys Lenib
HCCIIe/I0BaHHS, aHATTH3NPOBATE OITYHEHHBIE PE3YJIbTATHl U JIeNaTh BBIBO/ILI,

YMEHHE Yy4acTBOBaThb B YydeDHO-HMcCIeloBaTebCKOl paboTe 1o OHOIOIMH, HKOJIOTMHM M MEJHIHHE,
MPOBOJIMMONH Ha 0ase MIKOJIBHBIX HAYYHbIX OOINECTB, U MYOJHYHO NPE/CTaBIATE MOJYUCHHBIC PE3YJIbTaThl Ha
YHEHHYECKUX KOH(EPEeHLIUsIX;

YMEHHE OLECHHBATh THIOTE3bl M TEOPHH O NPOHCXOKICHHM JKH3HH, YEIOBEKa M HEIOBEYECKUX pac, O
IPHYUHAX, OCACICTBHAX U crlocodax MpeloTBpalieHus I1o0albHbIX H3MeHEHHIT B OHoc(epe;

YMEHHE OCYIECTBIATE OCO3HaHHBIH BeiOOp Oyjiyiiei npodeccHOHalbHON JICATENLHOCTH B 0obJiacTH
OHOJIONHH, HKOIOIHU, NPHPOJOIONL30BAHMUS, MEIHIMHBEL, OHOTEXHONOIHH, NCHXOIOIHH, BETEPUHAPHH,
CeNLCKOT0 X034HCTBA, MHIEBOH NPOMBIIIIEHHOCTH, YIIIYONSTh MO3HABATENbHBINH HHTEpEC, HATIPABIEHHBIT Ha
OCO3HaHHBI BBIOOD cooTBeTcTBYMOLIEH mpodeccHn M npolo/pkeHHe OHolOrMYecKoro o0pazoBaHHs B
OpraHu3alHax cpejiHero npodeccHOHAMLHOIO H BBICIIETO 00pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

No HanmenoBanue pa3aenos H Tem
n/m  mporpamMmsi

BHOIIOIHA KaK HAyKa
Kusble cHCTEMBI H UX H3YYCHHE
Buonorys KneTkH

XHUMHUCCKas OpraHu3anns KJICTKH

L R S Y

Crpoenne 0 yHKITHE KIETKH

OOMeH BelllecTB H NIPEBPallieHHe SHEPrUn

B KJIICTKC

Hacneacrpennas HHpOpPMALIHA H
peanuianms eé B KIeTKe

HKu3HEeHHBIH LUK KIETKH

9 Crpoenne H QpyHKIIHE OPraHH3MOB

0 PazmHoMKeHHE H pasBHTHE OpraHH3MOB

1 I'eneTHka — Hayka 0 HaCIeOCcTBEHHOCTH H
1 H3IMEHYHBOCTH OPraHm3IMoB

3aKOHOMEPHOCTH HacleICTREHHOCTH

2
1

3 3aKOHOMEPHOCTH H3MEHUYHBOCTH
1

4 ['eHeTHKa YelloBEKa

Cenexmms OpraiHu3MOoB

tn

KoaudecTso uacos

Bcero

10

9

10

KoraTpoas
Hble padoThl

MpaxTuuec
KHe padoTsl

0.5

0.5

1.5

1.5

0.5

0.5

JnaexkTpoHHbIE
(undposrie)
obpazoBaTenbHbie
pecypcsl



1 BHOTeXHOTOTHA H CHHTETHYECKAA
6 dHoMOTHS
1
Pesepproe Bpems
OBIIEE KOTMYECTBO YACOB TIO
[MPOT'PAMME

102

13



11 KJIACC

KoanuecTso yacoB JnekTponnkie
Ne Hanmenosanne pazxenos u rem (uncpponnre)
n/m nporpaMMbI Bcero Konrpos Mpaxrmsec ofpazoBaTeTbHbIE
Hb1e padoTsl KHe padoTsl peeypekt
i 331’)031(,[[31—[”&3 H pa:mu'ruf: ABONMOLHOHHBIX 4
MpeACTaBICHHH B OHOIOIHH
MHAKpPOIBOMIONHA H €€ pe3yIbTaThl 14 2
Maxpoapontonns | € pe3yasTaThHl 6
4 [IpoucxoxaeHHe U pa3sBUTHE KU3HH Ha 15 l 15
3emie
5 ITporcxonieHue YelloBeKa — 10 | |
aHTpOITIOTeHe3
DKOIOTHA — HayKa o
¢ PBSAMMOOTHOMEHHAX OPraHHIMOB H ) 3 0.5
Ha/IOPraHH3MEHHBIX CHCTEM ¢ OKpY:Kalolen
cpelioi
Oprasunsmel 1 cpezia o0HTaHHA 9 | 1.5
8 DKOJIOTHSA BHAOB H NOMYIALNH 9 0.5
9 DKoJorHs coobIecTB. JKOIOTHIECKHE 1 0.5
CHCTeMEI
1 5
0 buocipepa — rnobansHas skocHcTeMa 6
1
l YenoBek 1 oKpykaroLlas cpeja 6
]
5 PesepBroe Bpems 8 |
OBUIEE KOJIMYECTBO YACOB I10 102 4 75

[TPOI'PAMME






NOYPOYHOE INTAHUHPOBAHHE

10 KJIACC
KoauyecTso uyacos DIeRTPOHHBI
Ni Jlata e uudpossie
T .
n'n CRRTRORR Bcero Konpon Opaxruae H3VHeHHsi 00pa3oBaTenbHbIE

pHbIE padoTbl | CKHe padoThl
pecypcesi

Buonorus kak KOMIUIGKCHAs HAayKa U Kak
4acTh COBPEMEHHOro 0d1IecTBa
JKuBBIe cHCTEMBI H HX CBOHCTBA 1
YpoBHeBas OpraHH3aius JKUBBIX CHCTEM |
Heropnst OTKPBITAS H H3YYeHHS KIIETKH.
Knerounas Teopns
MeTosl MOJCKYIBIPHON H KICTOUHOMH
ouonorun. [Ipaktiyeckas pabora «H3zygenmne
METOJIOB KJIeTOUHOI BHOIOTHI
(xpomarorpadus, arexTpodopes,
auddepeHmaibHoe LLeHTPHYTHpOBaHHE,
[ILIP)»
6 XHMHYECKHH COCTAB KIETKH 1
MpusnepanbHble BeliecTBa KIeTKH, HX
Ononorudeckas poih

O]Jl"aHH'—IECKH@ BEMIECTBA KIETKH —

A

8 ©Oenknu. Jlabopatopnaa pabora «ObHapykeHHe | 0.5
OCIIKOB ¢ IOMOIIBIO KAYCCTBCHHBIX pPeaKilHii»

CpoiicTBa, KIacCH(PUKALHA U (PYHKIHH
OenkoB

1 Opranuueckye BelllecTBa KIeTKH —
0 VITIEBO/IbI
| OpraspueckHe BelllecTBa KICTKH — |



]

JTHTHIABLI

Hywaennossie kucnotel. JJHK u PHK.
JTaGopatopHas pabora «llccaegopanue
HVYK/IEHHOBBIX KHCIIOT, BblJIelIeHHBIX H3 KIeTOK

pPasnHYHBIX OPTaHH3MOB»

Crpoenne u Gynximn ATD. [Ipyrue
Hykineosuarpudochars (HTD)

Cexpenuposanne [JHK. Meroas!
FeHOMHKH, TPAHCKPHIITOMHKH, TPOTEOMAKH

MeToap! cTpyKTYpHOH OHONOTHH

Tumnsl kIeTOK. Hpoxapnm HUSCKadA KJIICTKa

CTpoeHHe 3yKapHOTHYECKOH KICTKH.
[Mpaxtuueckas padbota «lI3ydenue cBoicTB

KIeTO4HOH MemMOpaHEI»

TlosepxHOCTHBII anmapat KIeTKH

OmroMeMOpanHble OPraHnoHIBl KIETKH.
IIpakTHveckas padbota «/3yveHue IBHKEHHA
IHTOIVIA3MB] B PACTHTE/IBHBIX KICTKaX»

[MoayaBTOHOMHBEIE OPTAHOMIE KIETKH:
MHUTOXOH/IPHH, TnacTHIn. JlabopaTopHas
pabora «cenemopanye nna3Mon3a 0
JCTUIA3MOIIH3a B PACTHTEIBHBIX KICTKaX»

HememOpaHHBIe opraHoM/Ibl KICTKH

CrpoeHne H (hyHKITHH S1pa

CpaBHHTE.‘-II:HaH XApaKTepPHCTHRA KIIETOK

0.5

0.5

0.5

0.5
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sykaproT. JlabopaTopras paboTa «M3ydenue

CTPOCHHA KJIETOK PasiIHYHLIX OPTadHIMOB»

AcCHMUIALMA U JHCCHMHIALHA — [IBe
cTopoHkl Metabonu3ma. Turbl obmeHa
BemecTs. JlaGopaTopnas padota «sydenne
KaraauTHYeCKOH aKTHBHOCTH (hepMeHToB (Ha

IIpHMﬂpC aMHuiasbl HITH KﬂTB..’iEI.ZShI)})

(DepMeHTATUBHEIN XapakTep peakiHil
KIeTouHoro Metabonusma. JlabopatopHas
pabota «l3yuenne dpepMeHTaTHBHOTO
pacILeIIeHHs NIePOKCHa BOAOPOia B
PACTHTEIBHBIX H 3 KHBOTHBIX KICTKAX»

benku-aktHBaTOphl 1 GeNKH-MHTHOHTOPBI

ABTOTPO(HEIH THII 0OMeHa BellleCTs

dhotocunTe3

Xemocuutes. JlabopaTopHas pabora
«CpaBHeHHE npolieccoB (hOTOCHHTESA I

XEMOCHHTE3A»

AHaspobHele opragusmbl. Buipsl
Opoxenns. Jlaboparophas pabota «CpaBHeHHE
npoteccoB DPOKEHHS U JIEIXaHHI)

AspobHble OpraHH3IMbl. DTarlbl
3HEpPreTH4ecKoro oOMeHa

DHeprusi MeMOpaHHOIO IpajgueHTa
npororos. Cunres AT®: pabora nporonHoi
ATd-cunrassl

Peakuun MAaTpHYHOI'O0 CHHTE3a

0.5



Tpanckpunuug — MATPHYHBIH CHHTE

' PHK

Tpancnanus u e€ sTarel

Koanporanne amunokucnor. Pons
pubocoM B OHocHHTe3e Denka

Oprasuzanys reHoMa y npoKapHoT 1
SYKAPHOT

MosekyaspHble MEXaHH3MbI 3KCIIPECCHHU

reHoB y Byli'i:lplr{l_\'l'

Bupycel — BHEKIETOUYHBIC (POPMBI KH3HH
H obnuraTHbie mapasuTel. [paktHueckas
pabora «Co3jlaHHe MOJIEITH BHpYyCa»

BH]’)}'CHblC 3aDoneBaHus YeI0BCKa,
HHBOTHBIX, paCTEHHﬁ

HE}HDTEXHOJIOFHH B GHO.I'[CIFHH H MelHI[HHEe
JKu3HeHHBIH LMK KITSTKH

Matprunstii cuates JJHK

Xpomocomsl. Jlabopatopras pabora
«l3yuenrie XxpoMOCOM Ha FOTOBBIX
MHKPOIIPENapaTax»

ﬂCJlCHHC KICTKH — MHTO3

Tunel kietok. KapuokuHes u IHTOKHHE3.
JlaGopaTtopuas paGora «Habmogenue Mutoza B
KJIeTKaX KOHYHKA KOPENIKa JIyKa (Ha TOTOBBIX
MHKpOTIpenaparax)»

0.5

0.5
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Pﬂl‘}l’]’lﬁ'l[i’l}l AH3HEHHOTO LKA KICTOK

Opranusm Kak eJIHHOE 1ejioe

Trann pactenuii. Jlabopatopras pabota

«HM3yuenne TkaHel pacTeHHi»

TraH# KUBOTHBIX H UeIOBEKA.
JlaGopartopHhas pabora «H3yueHue TraHel
IHUBOTHEIX»

Opranet. CucreMbl OpraHos.
JlaGopartopnas pabota «3yuenne opranos
LBETKOBOTO PAcTECHHSA»

Onopa Tena opranu3MoB
JBixeHne opraHu3MoB

Turanue OpraHH3MoB

TluTan#e MO3BOHOMHBIX KHBOTHRIX.
HHU.I&B&F!HTEJIBHM CHCTeMa JYellOBEeKa

JlbixaHHe opransimMoB

JpixanHe Mo3BOHOYHBIX JKHBOTHBIX H
YeaoBeKa

Tpanenopr BelecTs y OpranusMoB

KPOBEHOCHB}I CHCTEMA MO3BOHOYHBIX
JKHBOTHBIX H YelIOBEKa

Briaenenue Y OpraHusMoB

0.5

0.5

0.5
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JamTa y opraHusMoR

HmmyHHas cHeTeMa yelioBeka

PEI.3}1PE[}KHMOGTL H perynsmnmus y
Opra’HvsMoB

T'ymopanbHast perynanus i 3HI0KpHHHAs
cHCTeMa JKHBOTHRIX H UEIOBEKa

(DOPMI:] pasMHOMKEeHHA OprafnH3MOoB
Tlonosoe PasMHOKEHHE

Meiioz

I"'ameTtorenes. ObpazoBaHHe H pa3BHTHE
nonoBeix knetok. JlabopatopHas pabota
«H3yuenne cTpoeHHs MONMOBLIX KIETOK Ha
FOTOBBIX MHKPOIIPEIapaTax»

HH,[LHBH,I[)!’&IH:IIGE Pa3BHTHE OPraHH3IMOB

— OHTOI'CHE3

3akiaqKa OpraHoB H TKaHeH U3
33POJABITIERLIX THCTROB

PocT u pasBHTHE KHBOTHBIX.
JTaGopatopHas pabota «BbisBlieHHe NPU3HAKOB
CXOJICTBA 3apOIbllieil I03BOHOUHBIX

KHNBOTHBIX

PasmHoxenHe U pa3BUTHE pacTeHHE.
KontponbHas paboTa no teme "Tlponeccst
KH3HEIeATeIbHOCTH

HCT()]JHH CTAHOB/ICHHA H PA3BHTHA

0.5

0.5
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o

FeHETHKH KaK HaYKH

OcHOBHEIE TIOHATHA H CHMBOIIBI TEHETHKH.
JTaGopatopHas pabora «Ipo3oduna kak
00BbeKT reHeTHUECKHX HCClleJOBaHH I

3aKOHOMEPHOCTH Hacle 0BaHHs
npu3HakoB. MoHornGpuaHoe ckpeniupaHie.
[TpakTuveckas padota "H3yveHne pe3yabTaToB
MOHOIHOpPHIHOTO CKPEIIHBAHUA Y 1p0o30(uibl”

I{uronornueckHe OCHOBEI
MOHOTHOPHIHOTO CKpElIHBAHNA

AHanM3npyolliee CKkpelUBaHHe.
Henomnxoe noMuHupoRanue

JurndpuiHoe ckpellBatme.
[lpakTHueckas pabota «3yuenue pezynpraTon
JUTHOPUIAHOTO CKPENTUBaHus Y JAPOo30(hHIBD

IuTomorndeckne ocHOBBI JHTHOPHAHOTO

CKpElLlHBaAHKA

CreruieHHoe HacIel0BaHHE MPHIHAKOB

X]]DMOCDMH&H TeopHd HACIHEICTEECHHOCTH

IN'eHeTHKa nona

I"'eHOTHTI KaK 1IeNOCTHAA CHCTEMa

Tenernuecknit KOHTPO/IL Pa3BHTHA
paCTEHHI\:I, AKHBOTHBIX H YUEIOBEKA

HamenuuBocts npuszHakoB. Buabl
H3MEHUHBOCTH

Mo nHKkanHoHHAS H3IMEHUNBOCTh

0.5

0.5

0.5



BapuanuoHnsii pam 1 BapHATHOHHAL
kpueasi. JlabopatopHas padora «ccnenopanue
3aKOHOMepHOcTeH Moau(HKaLHOHHOH
mMeHanBocTH, [TocTpoenie BapHaIHOHHOTO

paga u Bapuaunommﬁ KpHBOﬁ»

T'eHoTunuyeckas H3MeHUHBOCTb.
KomOHHaTHBHAA H3MEHUHBOCTD

MyTanoHHas H3IMeHUHBOCTE.
[IpaxTH1eckas padorta «MyTannu y
apo3od bl (Ha TOTOBBIX MHKPOIIPEIapaTax)y

3&KOHUM€pHOCT’H MYTAllHOHHOD
npornecca. DnureHeTHKa M STTHTeHOMHKA

T'enernka uenoseka. [IpakTuueckas pabora

«CocTaBlieHHe W aHAN3 POTOCTOBHOM
MeToasl MeTHIIMHCKOH IeHeTHKH

3HaveHue MEIMIMHCKON TeHETHKN B
MpeaoTBpallein H JIeHCHHH IeHeTHYeCKHX
zabonesanuii yenoseka. KonrponasHas paborta

no pasieny "T'enernxa

OCHOBHBIE TIOHATHS CEICKIIHH.
JlaGopatopuas pabGora «M3yuenne copToB
KYJIBTYPHBIX pacTeHHH H OpoJL AoMalIHHX

KHBOTHBIX

MeTosl ceneknMoHHOI paboThl.
JTaGopatopuas pabora «H3yuenne MeTOI0R

CEleKIHH pacTeHHH»

JocTmkennsa cenekiuy pacTeHHit 1
knBoTHRIX. [IpakTHueckas pabora «[lpuruBka
pacTeHH»

0.5

0.5

0.5

0.5

0.5



9 Coxpanerme, H3YUCHHE H HCITONLIOBAHHE

7 TeHeTHYECKHX PECYPCOR

9 BuoTexHo10rHs KaK HayKa U OTpac/ib
g nponsBojctea. [IpakTuueckas pabora

«HM3yuenne oObeKTOB OMOTEXHOTOTHITY

9 (OcHOBHBIE HAaMIpaBIeHHA CHHTETHUSCKOH
9 OHOMoOruu

1
00 XpoMOCOMHAs H IeHHas HHKCHEPHS

1

Menuunrckne 0HOTeXHOJIOTHH

01
I PeseprHrlii ypok. [TosTopenne,
02 oboblleHne, cHCTeMaTH3aIMs 3HAHHH

OBUIEE KOJTMYECTBO YACOBRB [10
[MPOI'PAMME

102

0.5
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11 KJIACC

Na

-3

Tema ypora

DpomonnonHas Teopus Y. Japsrua

,[[,BH}K}"I.LI,HB CHJIb] 3BOIIOLMH BHAOE 110 Y.

. Hapsuiy

Boprba 3a cymecTBoBaHHe, ecTeCTBEHHBIH
M MCKYCCTBEHHBIIT 0TOOp

(I’DPMHIJOBﬁHHE CHHTETHUECKO TCOpPHH
IBOTIOIHMH

ITanbl 3BOIIIHOHHOIO IpoLecca:
MHKPO3BOTIONHA H MaKpPO3BOTHOITHA

l'lonynﬂum[ — JIeMeHTapHad eIHHHIa

ABOMOLMH

3akoH reHerndeckoro pasHosecus [k,
Xapnu, B. Baiinbepra. Jlaboparopnas pabora
«BrisgBIenne H3MEHIHBOCTH ¥ ocobell ofiHOTO

BH 1y

DeMeHTapHbIE (JaKTOPBI IBOIIOTIHA

Dddext ocHopatend. DPderT

6}'THHO‘1HOI'O TOpPJBbIIIKA

Murpauusn. M3onsauun nomyasumi:

reorpaduyeckas, Ononornyeckas

EcTecTrennnii ot00p — HanpaBIAIONIMil
(pakTop 3BOMHOLIHE

[Monosoii oTdop

KoauvecTBo yacos

Beero

KouTpona
bHBIE padoTsl

[IpakTHue
ckne paborsl

I1EKTPOHHBI
Jdara | e undpossre
H3y4eHns o0pazoBaTeabHbIE
pecypcesl



n

[pucrocobaeHHOCT OPraHU3MOB Kak
pe3yIbTaT MHKpOoIBOMIoNHH. JlabopaTtopHas
pabota «/3yvenue apomopdo3os H
HIHOAJANTAlHi ¥ pACTCHHI H JKHBOTHBIX»

Ipumeps! npHcnocobIeHHi ¥
Oprannu3MoB: MopoTorHHecKne,
duznonorudeckue, BHOXMMHYECKHE,
nosenenucckne. Jlaboparopaas patora
«llpucnocobnenns opraHu3MOoB H HX

OTHOCHTENbHA HBHECODGP&SHUCTB»

Bua, ero kpurepnu H cTpyKTYypa.
Jlabopatopras pabora «CpaBHcHHE BHIOB TI0
MOP{OTOTHIECKOMY KPHTCPHIO»

CrpykTypa BHjia

Bunoobpasosanne Kak pe3yibTaT

MHKPO3IBOITIONHH

CBA3b MHKPOIBOMOIHH H MTHAEMHOIOTHHA

Maxkposgomouns. [laneorTonornueckue

METOMbLI H3YYCHHA DBOIIOLHH

Buoreorpaduueckie MeTo bl H3Yy4eHHS
IBOMIOIHH

DMOpHONIOTHYECKHE H CPaBHHTENBHO-
MOphoIOrHYECKHE METOIIBI H3YUCHHS
IBOJIOLHH

MDJ’IGKYJ'IRpIID-F'E.?HETi’l'-IECKHE,
OHOXHMHYECKHE H MaTeMaTHUYEeCKHE METO,1bl
H3YUCHHA 3BONMOLMH

O0mKe 3aKOHOMEPHOCTH 3BOJIOLIHT

0.5

0.5

0.5



AnanTHBHas pamananmnA.

Hepam-lomepﬂocm TEMITOB 2BOTIOIHA

HayuHble runoTesel IPOHCX 0K IeHHA
JKH3HH Ha 3emite

JloHay4HBIe NpecTaBIeHHS O
3apPOMKIASHI KHU3HH

(OCHOBHBIE 3TANbl HEOPTAHHYECKOH
IBONHOLHH

I'unoTesnl 3apOKICHHA AHIHA

Heropusa 3emian 1 MeTOABI €& H3YICHHSL.
Jlaboparopras pabota «H3yuenne n onncanme
MCKOIMAEMBIX OCTATKOB JIPEBHHX OPIaHH3IMOBY

HauanbHbic 3Tans opraHHHMCCKOi
IBOTIONHN

Obodmenne no Teme «IIponcxoxaeHne i
pa3BHTHe JKHU3HU Ha 3eMien

DBOMIOLMS 3YKAPHOT

OCHOBHBIE 3Tallbl 3BOIIOLHH
pacTHTelbHoro Mupa. Ilpaktuueckas pabora
«M3ygenne ocobenHocTel CTpOEHUS pacTeHHH

Pa3dbIX OTACIIORBY

OCHOBHBIE 3Talbl 3BOIIOLHH KHBOTHOIO
Mupa

DBONIOLHA KHBOTHBIX. [IpakTHdeckas
padota «3yuenue ocoGeHHOCTE! CTPOSHHS
[103BOHOYHBIX SKHBOTHBIX»

PazruTie sxH3HM HA 3eMIie 1Mo 3paM |
nepHojIam

0.5

0.5

0.5



MaccoBnbie BRIMHPAHHA — IKOTOTHYECKHE

KPH3HCBHI MPONLIoro

CoBpeMeHHBIH YKOI0IHHeCKHH KpH3uC,
ero oco0eHHOCTH

COBPEMEHH&E CHCTEMa OpraHlvecKoro
OponLIoro

OCHOBHBIE cHCTeMaTHUECKHe TpyImbl
OprafHusMoB

AHIPOHDJ’]OFHH — HayKa 0 HelOBeKe

PasBuTHe npeacTaBicHHil o

MPOHCXOMKIICHHH HCITOBCKa

MecTo yenoBeKa B CHETEME
opradndeckoro mupa. Jlaboparopras pabota
«3yuenne ocobenHocTell CTPOCHNS CKelleTa

He0OBEKa, CBA3AHHBIX C TPAMOXOMICHHEM

ﬂBH)Ky'Il[Hﬁ CHJIBI aHTPOTIOTCHE3a

CooTHOIIEHHE OHONOTHYECKHX H

COHHMaIBHBIX q)aKTOPOB B @HTPOIIOTEHE3E

OcHoBHBIE CTaJHH aHTpoTIOTeHesa
Ilaneorenernka u naneoreHOMHKa

DBOMIOLHA COBPCMCHHOTO HEJIOBCKa

Yenoreueckue packl. [Tpakriyeckas
padota «/3yueHne 3KoNOTHIECKUX a/IaNTalHil
yelloBeKa»

MenIHCHMIUIHHAPHEIE METO/1BI

0.5
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AHTPONMOTOTHH

O600menne no teme «lIporcxomaenme
Ye/loBeKa — aHTPOIIOreHe »

3&})031(..[[0]‘1&1(3 H pasBHTHEC SKOJI0I'MH

MeTojsl skonornn. Jlaboparopras pabora
«M3yueHue METOIOB IKOJIOTHUSCKHX
HCCleI0BaHUIT»

3HayeHHe IKONOrHYECKHX 3HAHHI U1
yellDBeKa

Dxonoruyeckte (PaKTopel

AbunorHucckue akropsl. CeeT Kak
aKonorudeckuii axrop. Jlaboparopnas pabora
«BrigBneHne nprcriocobIeHni OpraHn3MoB K

BITHATHIO CBETa»

Abdnornueckue daxropsl. Temnepatypa
Kak skonoruyecknii gpakrop. Jlaboparophas
pabora «BriaBienne npucnocobienmi

Oprafu3MoB K BIHAHHIO TEMIIEPaTYPhi»

AbunorHycckue Qakropsl. BiaxHocers Kak
aKonorudeckuii paxtop. Jlaboparopnas pabora
«AHaTOMUYecKHe 0cO0EHHOCTH PACTeHHH U3

pasHBIX MecT OBHTaHMUs»

Cpenibl 0OHTaHUA OPTAHH3IMOB
buronornyeckue puT™bl

JKn3HenHbie hopMbl OpraHu3MoB

0.5

0.5

0.5



Buornueckue daxrophl

3HavyeHHe ODHOTHYECKHX B3aHMOISHCTBHI
IUISl CYLLeCTBOBAHHMS OPraHU3MOB B cpelie
obnTanmg

DKONOTHIECKHE XapaKTEPHCTHEH
NOIYJIALIHHA

OcHOBHBIE MOKA3ATEIH TOITYJIAIHH:
HYHCIICHHOCTD, TUIOTHOCTD, BO3pacTHAad H

ONOBag CTPYKTYpa

OcHOBHBIE TTOKa3aTelH MOy ISIHH:
PO AAEMOCTE, TIPHPOCT, TEMII poCTa,
CMEPTHOCTh, MHTPAITHH

DxonorHdeckas CTPYKTypa MOMyISAIHI

JMHAMHKa MOMYJALHA H e€ Perymsius

KpHBb]C pocTa HHCICHHOCTH MOMYIAIHH.
KpHBble BREDKHBaHHA

Dxonoruveckas HAIIA BHIA.
Jlaboparophas padora «lIpucnocodnenns
CCMAH pacrcnnii K paccCicHHIO»

Bua kax cHeTeMa NOMyIALHIA
CooduiecTso oprannsmMos — BHOLEHOS

JKocHcTEMA KaK OTKPBITaA CHCTEMA

KpyrosopoT BelliecTB H HOTOK YHEPTHA B
IKOCHCTEME

0.5
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OCHOBHBIE ITOKA3aTEIH IKOCHCTEMbI

3aKOHOMEpHOCTH [NOBEACHIA H MHI'paﬂHﬁ
AHHBOTHBIX

IKOIOTHYECKHE ITH pPaMH bl

M3amenenns coodmecTB — CYKIECCHH

06obmenne no reme «OpraHusMbl 1
cpejia oOUTaHKA»

11 PHPOAHBIC IKOCHCTCMEL. DKoCHCTEMBI

03ep H pek. IKOCHCTEMBI MOpel H OKeaHoB

[TpupoaHble SKOCHCTEMBI. DKOCHCTEMbI
TYH[p, JIECOB, CTENECH, MYCThIHDL

AHT]]OHOFEH HBIC 3KOCHCTEMBI

YpbGoskocucremel. IlpakTuueckas padota
«M3yuenne u onucanre ypoOIKOCHCTEMBI»

3akoHOMepHOCTH (hopMHPOBAHHS
OCHOBHBIX B3aUMOJeHCTBHIT OPIraHH3MOB B
IKOCHCTeMax

MexanusMel Bo3/leficTBHA 3arpa3HeHNH
Pa3HBIX THIOB Ha CYOOPraHH3MEHHOM,
OPraHH3MEHHOM, HONYIAIUOHHOM H
3KOCHCTEMHOM YPOBHSX

Buocepa — obmennanerapras obolodka
3emmn

Vuenne B. M. Bepuancxoro o 6uocdepe

3aKOHOMEPHOCTH CYIIECTBOBAHHS!

0.5
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00
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Guocdeps

KpyroBopoTs BelecTs H
OHOreoXHMHYECKHE LIHKIEL

3oHaneHOCTH OHOcheprl. OcHOBHEBIE
OHOMEI CyLIH

Yeroitunpocts dHocdeps
DKONOTHUECKHE KPH3UCH] H HX [IPHYHHE]

Bo3ageiicTBHe uenoBeka Ha OHocdepy

AHTpomnoreHHoe BO3/IelicTBHE Ha
PACTHTEIBHBLH W JKHBOTHBIH MUP

OxpaHa NpHpoLsI

OCcHOBHBIE NPHHUMIIEL YCTOHYHBOIO
pa3BHTHA Yel0BeuecTBa H IPHPOILI

PanonansHoe IpHPOJOIIONE30BAHHE H
coxXpaHeHHe OHONOTHYECKOTO pasHoobpasus
3emnu

O6obuerne no Teme «biocdepa —
rrodanbHas KocHCTEMay

O6o6menne no Teme «MuKposBOIIOLHSA K
€€ pe3yibTaTbl»

O6obmenwe no reme «MaKkpoIBOITIOLNA W

el pesylibTaTh»

06obmenue no TeMe «IKOIOTHA — HayKa
0 B3aHMOOTHOLICHHSX OPraHH3MOB»

Qoobmenye Mo TeMe « IKOIOrHA BIUJIOB H
Oy ALY



YYEBHO-METOIUHYECKOE OBECIIEYEHHWE OBPA3OBATEJBHOI'O TPOUHECCA
OBA3SATEJBHBIE YVYEBHBIE MATEPHAJIBI JIVISI YYEHHKA

* bronorua. buonornyeckie cucTeMbl H poIlecchl; yrayoiaeHHoe odydenne, 11 xnace/ Tepemor A.B.,
Ilerpocosa P.A. OGmecTBO ¢ orpaHHuYeHHOH 0TBeTCTBEHHOCTBIO «MOL] MHEMO3MHA»

Buonorus: Obmas 6uonorus (yriyénennsiit yposenn) 11 knace. 3axapos B.b., Mamonrtos C.I'., Conun
H.H., 3axapopa E.T.;

noj pea. 3axaposa B.b.

METOIJUMYECKHE MATEPHAJIBI JJ151 YUHUTEJLIA

buonorus. 1011 knaccel. Meroanueckoe nocodue i yuurens (yriayonenHsiii ypoeens). @I'OC

HUPPOBLIE OGPA30BATEJILHLIE PECYPCBI H PECYPCBI CETH HHTEPHET
Pemry EI'D

www.informika.ru

www.biodan.narod.ru

www _kozlenkoa.narod.tu



