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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpenmetry "buonorus" (manee - Owosorus) Ha
ypOBHE cpeaHero oOmiero obpazoBaHusi paspaboraHa Ha ocHoBe dDenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deaepanumny,
dI'OC COO, Konnenmuu mnpenojgaBanusi ydeOHoro mpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii mpenmer «buonorus» yrinyonéunoro ypoBHs wusydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM oOnactu «EcTtecTBeHHO-
HayuHble ipeaMeTby. CornacHo nonoxeHussM GI'OC COO npodunsHbie ydyeOHbIE
IpeAMEeThl, H3ydyaeMble Ha yriayOJE€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepennpan  oOy4eHUsT Ha YpOBHE CpeaHero ooéimiero oOpa3oBaHUA U
NPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIKUM, CPEIHUM
o0IIMM, CpeIHUM NpOo(eCCUOHATIBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Yy4eOHBIX MPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pElIEHUE O00pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpoQopueHTauueld O00yJaromuxcsi U CTUMYJIHPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAay4YHOI'O 3HAHMsSI, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHON, 3KOJIOTUEM, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy nipeamety "buonorua" naér npeacraBieHue o Lelu
U 3a7a4ax M3ydyeHus ydeOHoro npeamera «buosiorus» Ha yriyOnEHHOM YpOBHE,
omnpenenseT o00s3aTeNbHOE (MHBAPUAHTHOE) MPEAMETHOE COJAEpKAHME, €ro
CTPYKTYPUPOBAaHHME IO pas3AellaM M TeMaM, paclpeAciieHHe 0 Kiaccam,
PEKOMEHIYET TMOCIEeI0BAaTEIBHOCTh HM3YyUEHUs yueOHOro marepuayia ¢ y4€Tom
MEXMPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpolecca,
BO3pacTHBIX 0COOEHHOCTEN o0yyaronmxcs. B mporpaMme no 6uosoruu peain3oBaH
IPUHLIKI IPEEMCTBEHHOCTH C U3yYe€HUEM OMOJIOTUH Ha YPOBHE OCHOBHOT'O OOILIEr0
oOpa3zoBaHus, Omarojaps dYeMmMy MPOCMATPUBAETCS  HANPABJICHHOCTh  Ha
MOCJIEAYIONIEE pa3BUTHE OUOJOTMYECKUMX 3HAHUM, OPUEHTUPOBAHHBIX HA
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHHUS,  IKOJOTHYECKOTO
MBIILIEHUS, IPEJCTABICHUHN O 3A0pOBOM 00pa3e )KM3HU, HA BOCTUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel npupoHoi cpene. B mporpamMme 1o 6Moioruu Takxke
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mnpeamera «buonorus» B peanuzaunuu
tpedboBannii ®I'OC COO Kk MIaHHPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MPEIMETHBIM pe3yJIbTaTaM 00y4YeHus 1 B POPMUPOBAHNUU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEJIbHON JIEATENBHOCTH OOYYalONIMXCS IO OCBOCHHUIO COJEP)KaHUSA
OMOJIOrMUecKoro oOpa3oBaHus Ha yPOBHE CPEIHEro 0011Iero oopa3oBaHusl.

VYuebnsiii penmer «buosorus» Ha ypoBHE CpeaHero oOiero oOpa3oBaHUS
3aBepuIaeT OMOJIOrMuecKoe 00pa30BaHuUE B IIKOJIE U OPUEHTUPOBAH Ha PacIIMpPEHHE
U YIIIyOJICHHE 3HAaHUHM 00y4JaroImXxcs 0 )KUBOW MPUPOJIE, OCHOBAX MOJICKYJISIPHOU H
KJICTOYHOHN OHMOJIOTHH, SMOPHUOJIOTUHA U OHMOJIOTUH Pa3BUTHS, TCHETUKH, CEIICKIINH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuyenue yueOHoro mnpenmera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIMIEMY MOJYyYEHHUIO
OMOJOrMyeckoro  oOpa3oBaHMs B By3aX W OpraHU3alMsIX  CPEIHErO



npodeccruonanbHoro oopazoBanusa. OCHOBY €ro CoAep X aHUsl COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWW, TMOJYYCHHBIX TpPU  HM3YYECHUH  OOydYalOIUMUCS
COOTBETCTBYIOILIUX CHCTEMAaTHYECKUX Pa3eiOoB OMOJOTHMHA HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHHS TOMY4yalOT pa3BUTHE. Tak,
pacimMpeHbl U yriayOjaeHbl OWOJIOTHUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusAx, OpPraHu3Me dYelIOBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U OUCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpainus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYUYAIOIIMMHUCS TPU H3YUYECHUU
bu3UKY, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbel mno ydeOHoMy mnpenmery "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIIOIMOHHBIA TOAXOAbl K W3YyUYCHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapAaKTEPHBIE JJIS1 JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliH, 3BOJIOLMN OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOT0 pa3Hoo0pa3us muaneTsl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJOTHMH, SMOPUOJIOTUH U OHOJIOTHUHU
pa3BUTHS, TEHETUKU M CEIEKUUU, OMOTEXHOJOTMU M CUHTETUYECKON OMOJIOrHH,
aKTyaJIM3UPYIOTCSl 3HAaHUS OO0yYarolmuxcs Mo OOTaHUKE, 300JI0TMH, AHATOMUH,
¢dbuzunonoruu yenoBeka. B 11 kiacce uzy4aroTcsi S3BOJTIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH M YUeHHEe 0 Onocdepe.

VYuebnsiii npenmer  «buonorus»  mpu3zBaH  00€CHEUUTH  OCBOCHHE
OOy4arOIIMMUCST OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHIIUIIOB U ITPaBuUI,
JIe)KAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOTO000pa3vu W OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIyJISIuH,
OMOIIEH03a, YKOCUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTHH, IPUKIIAHBIX aCTIEKTaX OMOJIOTHYECKUX 3HaHWM. J[Jis
pa3BUTHS WU TOAJEPKAHUS HMHTEepeca OOydalIuxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUUYECKOrO0 MaTepuaia B COAEPKAHUM MPOrPaMMBbl
o OMOJIOTUM MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHE CTAHOBJIEHUS U Pa3BUTHUS
TOM WM MHOM 00J1acTU OMOJIOTUH, BKJIAI0M OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJOTMYECKUX U KOJIOTHUECKHUX MPOOIIeM.

[ens u3yuenus yuyeOHoro npeamera «buonorus» Ha yriiyoJ€HHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHW3allid >KUBBIX CHCTEM pAa3HOTO paHra W MpUOOpeTEeHHUE yMEHUM
WCITIOJIB30BaTh TU 3HAHUSA B (DOPMUPOBAHMM MHTEpEca K ONpeAesIéHHON 00yiacTu
poeCCHOHANTLHON JIeITEIbHOCTH, CBSI3AHHOW C OWOJIOTHEH, WU K BBIOOPY
y4eOHOTO 3aBEICHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHUs.

JocTikenne 1enu u3ydeHus ydeOHoro mpeamera «buonorwms» Ha
yrayOI€HHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3aa4:

OCBOCHHE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTHYECKUX 3HAHMI: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSIX, KOHLICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTro00pa3uM M OCOOEHHOCTAX OHOJOTHYECKUX CHUCTEM (KJIETKa,



OpraHu3M, MOMYJIALHMs, BUA, OMOreoleH03, Ouocdepa); 0 BbIAAIOUIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYyYaloluXCsl C METOJaMU TMO3HAHUS >KUBOW MPHUPOJIBIL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM u
KJIETOYHOU OMOJIOTHH, SMOPUOIOTHH U OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKIIHH,
OMOTEXHOJOTMM W CHHTETHMYECKOM OHOJOTHM, TaJ€OHTOJOTHH, JKOJIOTHH);
METOJJaMU CaMOCTOSITEIFHOTO TIPOBENECHUSI OMOJOTHUECKUX HCCIEAOBaHUNA B
nabopatopud W B npupoae (HaOmrojeHUE, U3MEpPEHHUE, OKCIEPUMEHT,
MOJICIUPOBAHUE);

OBJIaJICHWE OOYYalolIMMUCS YMEHUSIMH: CaMOCTOSITEIbHO  HAaXOJUTh,
aHAJIM3UPOBaTh U UCIOJIb30BaTh OMOJOTMYECKYI0 HHGOpPMAIIMIO; TOJb30BaThCA
OMOJIOTUYECKON TEPMUHOJOTHEH M CUMBOJMKOM; YCTAHABIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIHUAIbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEJICTBUS CBOEH JEATEIBHOCTU IO
OTHOILICHUIO K OKpY’Kalolled NpUpOdHON cpene, COOCTBEHHOMY 3J0pPOBBIO U
3MI0POBBIO  OKPYXKAIOIUX  JIIOJIe; OOOCHOBBIBAaTH U  COOJIONIaTh  MEPHI
NpOoQUIAKTUKA MH(EKIMOHHBIX 3a00JI€BaHMIA, NTpaBUia MOBEAEHUS B NPHUPOJAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAHBIX
CUTyallUsIX ~MPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHA B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00yUYaIOIINXCA MHTEIUIEKTYalIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITHSIMA M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OWOJIOTMH, pEHIaeéMbIMU €10 Mpo0JieMaMu, METOJ0JIOTHEn
OMOJIOrMUYECKOT0 HCCeA0BAHNUS, IPOBEACHUSI SKCIIEPUMEHTAIBHBIX UCCIIEA0BaHUH,
perieHus: OMOJIOTMYECKUX 3a7ad, MOJEIMPOBaHUS OUOJIOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAHHUE y O00YYarOIIMXCs EHHOCTHOTO OTHOILEHUS K KUBOM MpUpoje B
LEJIOM M K OTJIETbHBIM €€ 00bEeKTaM U SIBIEHUSM; (DOPMUPOBAHHUE IKOJIOTHUECKOM,
Ir€HETUYECKOM IPaMOTHOCTH, O0IIEH KyJIbTyphl HOBEICHUS B IPUPOJIE; MHTErPaALlUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4aroUIMMUCA  KOMIETEHTHOCTH B pPalMOHAIBHOM
PUPOAOTIOIB30BaHNUH (COOIOACHUE TPaBUII TOBEACHUS B IPUPOJIE, OXPAHBI BUOB,
KOCUCTEM, OHochephl), COXpPAaHEHUU COOCTBEHHOIO 3JI0pPOBbSi W 3JI0POBBS
OKpyXaromux JoAe (cobmrogeHuss wMep npoduiakThukyd — 3a00JI€BaHUM,
oOecrnieueHrne O€30MaCHOCTH KU3HEACSITENbHOCTH B YPE3BBIYAMHBIX CHUTYalMSIX
OPUPOAHOTO M  TEXHOIEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BAHMS
OMOJIOrMYECKUX 3HAHUI U YMEHUI B MOBCEIHEBHOM KU3HH;

CO37aHMe  yCIOBUW  JJII  OCO3HAHHOTO  BBIOOpA  OOYYAIOIIMMUCS
VH/IMBU1yaJIbHOU oOpa3oBaTenbHOI TPAEKTOPUH, CIIOCOOCTBYIOIIEH
nocieayomemMy npodecCHOHaIbHOMY CaMOOIPENEICHHIO, B COOTBETCTBUU C
WHJMBUAYAJbHBIMA HHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO111ee 4MCI0 YacoB, OTBEJAEHHBIX HAa M3y4YeHHE OUOJIOTMU Ha yriayOJeHHOM
YpOBHE CpeaHero obiiero odpazoBanus, coctasisetr 204 gyaca: B 10 knacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJemio).



OT60op opraHu3allMOHHBIX (POpPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHHU
OCYILECTBISIETCS C y4€TOM CHEUM(HUKU €ro CoAepKaHWs M HaNpaBICHHOCTH Ha
IPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B  OpPraHU3alUsX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTENIbHBIM yCIOBUEM IIPU 00YYEHUH OMOJIOTHH Ha yTiTyOJIEHHOM ypOBHE
ABJIIETCSI TPOBEJICHHUE JTA0OPATOPHBIX M NpakTUdyeckux padot. Taxxke ydactue
00y4aroluxcs B BBIIOJHEHUH MPOCKTHBIX U y4eOHO-HUCCIEOBATENbCKUX PadoT,
TEMAaTUKA KOTOPBIX OMPENEIISIETCS YUUTEIIEM Ha OCHOBE UMEIOIINXCSI MaTEPUATBHO-
TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBHIA.

COAEPKAHUE OBYUYEHUSA
10 KJIACC

ConepxaHue nporpamMMmsbl, BBIIEIEHHOE KYPCUBOM, HE BXOIHUT B IMPOBEPKY
rocyaapcTBeHHoi uroropoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHnHas OMOJIOTHsl — KOMIUIEKCHas Hayka. KpaTkast uCTopusi pa3BUTHUSA
Owosiornu.  buojrornueckMue HAyKd W H3ydyaeMble HUMHU  MPOOJIEMBL.
OyHIaMEHTAIbHbIE, TMPUKIAJHBIE MW TOUCKOBBIC HAYYHBIC HCCIEHOBAHUS B
OHOJIOTUN.

3HavyeHue OMOJIOTHH B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOU
kaptuabl Mmupa. [Ipodeccuu, cBsizanHbie ¢ Ouonorueil. 3HaueHUE OMOJIOTHUU B
IPAKTUYECKOM JEATEIIBHOCTH YEJIOBEKA: MEULHMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JdemoHcTpanumn

[MoptpeTnl: Apuctorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. /lapBus,
V. T'apseut, I'. Mennens, B. . Bepnanckuit, 1. I1. [TaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBA3b OMOJIOTHHM C JAPYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHus Ouosiornu. CBONCTBA >KHUBBIX
CUCTEM: €IMHCTBO XMMHYECKOTO COCTAaBa, MAUCKPETHOCTb W  LEJIOCTHOCTb,
CIOXXHOCTh UM YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTaHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHv3aldd KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, HpPoHCXOAANINEe B IKHUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >XKKUBOTrO. JKM3HB Kak QopMa CyIecTBOBaHUS
Marepun. Hayku, nuzyuaroniye >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3alUu.

N3yuenue xkuBBIX cucteM. Meroabl Ouosiornueckoil Hayku. HaOmionenue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanus3. llonsaTue o 3aBucuMon u
He3aBUCUMOUN IiepeMeHHOU. IlnaHupoBanue »skcnepumenTa. IlocraHoBka u
npoBepka rumnote3. HyneBas runore3a. [loHsiTue BHIOOPKU M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonorunueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOITYYEHHBIX




pe3ynbTaToB. IIpM4MHBI HMCKaKEHHS PE3yJbTATOB HKclepuMeHTa. llonsaTue
CTaTUCTHYECKOTO TECTA.

JlemoHCcTpauumn

Tabmuubl u  cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonornuyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3aLHUH KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos», «buochepa», «Metomas
WU3YYECHUS KUBOU IPUPOJIBI».

Oo6opynoBaHue: 1a00pPaTOPHOE o0opyoBaHue JUISL IIPOBEICHHUS
HaOJII0/ICHU, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckast paodora «lcnonb3oBaHue pasnUMYHBIX METOAOB IpPH
VU3YYECHUU )KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTKku

Knerka — cTpykTypHO-QyHKUMOHANbHAS €IMHULIA KUBOro. Mcropus
OTKpbITUs KiIeTku. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. IlIBans,
M. lIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHHUS COBPEMEHHOM KIIETOYHOM
TEOPUH.

Metoapl  MOJEKYJISIPHOM W KJIETOYHOW  OHMOJIOTMHM:  MHKPOCKOIIHUS,
xpomarorpadus, 3JeKTpodope3, METOJl MEUEHBIX aToMOB, AU(QepeHLnaTIbHOE
HeHTpUu(dyrupoBaHue, KyJIbTUBUPOBAHUE KJIETOK. M3yueHue uKrcupo8anHbix
Ka1emox. DAEKTpOHHAas MUKpockonus. Kongokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanumn

IMoptpetsl: P. I'yk, A. JleBenryk, T. IlIBanu, M. Illneiaen, P. Bupxos, K.
M. bap.

Tabauubl U cxembl: «CBETOBOM MHKPOCKOIDY, « DNEKTPOHHBIA MUKPOCKOID,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OO06opynoBaHKe: CBETOBOM MHUKPOCKON, MHUKpPOIpPENaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IMpakTnyeckass padora «/3yueHne MeTomOB KJIETOYHOM Ouosoruu
(xpomartorpadus, anextpodopes, auddepeHimanbHoe IEeHTPUYTrUpOBaHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKPO- U YJIBTPaAMHUKPOIIEMEHTHI.
Boga u €€ posib Kak pacTBOPUTEINS], PEareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryIsilui. MUHEpanbHbIE BEIIECTBA KJIETKU, UX Ouojornueckas posb. Posb
KAaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckue BeLIECTBAa KIETKU. buonormdeckue mnonumepsl. benkw.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OelIkoBOW MoJjekyibl. [lepBuunas
CTpyKTypa Oenka, mnenTHAHas CBsA3b. BTopuuYHas, TpeThdyHas, 4YeTBEpTUYHAs
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukarus  OenkoB.
buonornyeckue Qynkuun 0enkoB. Ipuonsi.




YrneBoasl. MoHOCaxapubl, AUCaxapyuabl, OJIUTOCAXAPUIbI U OJTUCAXAPUIBI.
OOmuit  mnaH cTpoeHus MW (U3HKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunet. T'uapodunbHo-TUapOodhoOHbIe cBOMCTBA. Kitaccudukammst munuaos.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, CTepoHIbl. buosormueckue QyHKIAN
aunuoB. OO1Me cBOWCTBa OMOJOTHYECKIX MEMOpPaH — TeKYy4eCTh, CIIOCOOHOCTD K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnmotel. [JHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas crimpans. MectoHaxoxaeHue u ouonorundeckue ¢pynkmuu JJHK.
Buasl PHK. ®yukunu PHK B kiietke.

Ctpoenue mosiekynsl AT®. Makposprudeckue cBsizu B Mojekyie ATO.
buonornyeckue pynkuun ATD. BoccTaHOBIECHHBIE TEPEHOCUUKH, UX QYHKIIUU B
KIIETKE. /[pyeue HYKeo3uompugocghamol (HT®). CexBeHUpOBaHHE
JHK. Memoouwl cenomuru, mpanckpunmomuKku, npomeoMuKu.

CrpyktypHas OMOJOTHS: OMOXUMUYECKHE U OMO(PU3UUECKUE HCCIICIOBAHUS
cocTaBa M  MPOCTPAHCTBEHHOW  CTPYKTYphl  Omomoliekyi. Moodenuposanue
CMpPYKmMypbl U QYHKYUll OUOMONEKYN U ux Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckull cCunme3s OUOMOJEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHCcTpanun

IMoptpertst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

[uarpammel: «PacnipeieneHne XMMHYECKUX JJEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxemsl: «Ilepuonuueckas TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJibl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€TKOBOM MOJIEKYJNb», «CTpoeHuEe MOJEKYI
yraeBofoBy, «CTpoeHue MOJIeKyJd JHUNHUI0B», «HyKIenHOBbIE KHUCIOTHIY,
«Ctpoenue Monekyasl ATO».

O0opynoBaHue: XUMHYECKas ocyAa U 000py0BaHHE.

Jla6opaTopnasi padora «OOHapyx’eHHe OEIKOB C TOMOIIbIO KaYeCTBEHHbBIX
pEaKLUN.

JlabopaTopHas padora «VccnenoBanue HYKJIEMHOBBIX KHUCJIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue 1 pyHKIHMH KICTKH

Tumel KIETOK: JyKapuoTHYecKass W mpokapuotudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue npokapuoTHIecKon KieTku. Kiterounas cteHka OakTepuil 1 apXei.
OcoOeHHOCTH CTpPOCHHsI TeTepoTpoHONW U aBTOTPOPHON TPOKAPUOTUIECKUX
KJIETOK. MecTo U poJib MPOKapuOT B OMOLIEHO3AaX.

Crpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Inazmatuueckas wmemOpana (riazmanemma). CrTpykTypa IIa3MaTHUuecKon
MeMOpanbl. TpaHcopT BelIECTB Yepe3 IMIa3MaTHYEeCKyl0 MeMOpaHy: MMacCUBHBIN
(nuddy3us, obOneruénHas aud@ysusi), aKTUBHBIM (MEPBUYHBIN U BTOPUYHBIN




aKTUBHBIN TpaHcropT). llomymponunaemocts meMmOpanbl. PabGorta HaTpuii-
KaJTUEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3ouuTo3. Kierounas
crerka. CTpyKTypa U QyHKIIMH KJIETOYHON CTEHKHU PacTeHUM, TPHOOB.
[uromnaszma. [{uto3zoinb. [{utockener. J[Buxenue muroriazMbl. OpraHou bl
kieTku. OnHoMeMOpaHHbIe OpraHOUABI KIETKHU: dHI0MIa3Maruyeckas cets (I11C),
anmapaT [onbmkH, JIM30COMBI, HUX CTpOeHHME U (QyHKIMH. B3auMocBs3b

OJTHOMEMOPAHHBIX OpraHOUIOB KJICTKH. Crtpoenne TPaHyJSIPHOTO
petukynyma. Mexanusm nanpasnenuss 6enkos 6 IIIC. CUHTE3 pacTBOPUMBIX
oenkoB.  CuHTe3  KJETOYHBIX  MeMmOpaH. [magkuii  (arpaHyssipHBIN)
sHAoMIa3Marnueckuii ~ petukynyM.  CekperopHas ~ (QyHKIus — anmapara

[Nonbmxu. Moougurayus benxkos 6 annapame I onvoxcu. Copmuposka 6enxkos 6
annapame [ onv0xcu. TpaHCIOPT BEIIECTB B KIETKe. Bakyonu pacTUTENnbHBIX
kieTok. Kinerounsrit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKU: MUTOXOHAPHH,
miacTuael. [lpoucxoocoenue  mumoxonopuur — u  naacmud.  Cumobuozenes
(K.C. Mepeoickosckuii, JI. Mapeynuc). CtpoeHue W (PyHKIHUU MUTOXOHAPUNA U
mactu. [lepBuuHbIe, BTOPUYHBIE U CIOXKHBIE MIACTHABI (HOTOCUHTE3UPYIOIINX
AYKApHUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, IEUKOIJIACTHI BBICIITUX PACTECHUIA.

HememOpanHnbie opranousl ki1eTku CtpoeHue U (yHKIMH HEMEMOpPaHHBIX
OpraHOUI0B KJIETKH. Pubocomsl. Ilpomescymounsie Gunamenmeol.
MukpodunameHTsl. AKmuHogble MUKpoghunamenmol. MplieyHsie
KIICTKU. AKMUHOBble ~KOMNOHEHMbl  HEMbIUUEUHbIX  K1emoK. MUKpOTpyOOUKH.
Krnerounslit ientp. CTpoeHHUE U IBUKEHUE KTYTUKOB U peCHUYEK. MUKpOTPYyOOUKH
nutorasMel. Llentpuons. beaku, accoyuuposanHnvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophvie benxku.

SAnpo. OGonouka sipa, XpoMaTHH, KapHoIIa3Ma, SAPHIIIKA, UX CTPOCHUE U
bynkuun. SnepHpiii O0enkoBbIM MaTpukc. [IpocTpaHCTBEHHOE paCIIONIOKEHUE
XpOMOCOM B HHTepda3zHOM siape. Jyxpomamun u 2emepoxpomamun. benku
XpoMaTUHA — THUCTOHBL JuHamuxa s0epHou 000104KU 6 Mumo3se. SoepHuili
MPascnopm.

Knerounsie BriroueHusi. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanumn

[ToptpeTsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuibr u cxembl: «CTpoeHHE SYKAPUOTHUUECKOW KIETKW», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

OO6opyioBaHKe: CBETOBOM MHUKPOCKON, MHUKPOIpPEnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUATbHBIX KIETOK.

JlaGopaTopnasi padora «/3ydeHue CTpOEHUA  KJIETOK  Pa3IMYHbBIX
OpraHU3MOB).

IpakTnyeckas padora «/3ydyeHue CBOICTB KIETOUHON MeMOpaHbD».

JlaGopaTopnasi padora «VccinenoBanue ImiasMonusa M ACIUIA3MOJM3a B
PACTUTENBHBIX KIETKAX).




IIpakTnueckass  padora «V3yueHne  nOBWKEHHA  LUTOIUIA3MBI B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AcCCUMUIALINS ¥ TUCCUMUIIALINA — JIBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
BCIECTB: aBTOTPOMHBIN W TeTepOTpOdHBIA. YdUacTHe KHCIOpPOJa B OOMEHHBIX
mporeccax. JHepreTuueckoe oOecredeHne KieTkd: mpeBpaimieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuil KIECTOYHOTrO
Merabonu3ma. DepMEHThI, WX CTPOCHHE, CBOWCTBA MU MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTraHMYECKUX KaTalau3aTropoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[TepBuuHbIii CUHTE3 OpraHUYECKUX BEILIECTB B KIIETKE.
doTocuHTE3. AHOKCULEHHbILI u OKCU2EeHHbIU gdomocunmes y
oaxmepuii. Ceemocobuparowue nueMeHmvl U NUSMEHMbl PEAKYUOHHO2O YeHmpa.
Ponr xnopomactoB B mpouecce ¢doTtocuHTe3a. (CBeToBas U TEMHOBas
dazel. Domoovixanue, Cs., Cs. u CAM-munsvr  ¢pomocunmesa. IIpoayKTUBHOCTD
(doTocuHTe3a. BnusHue pa3nnyHbIX PakTOpOB HA CKOPOCTh POTOCUHTE3A. 3HAUEHUE
dboTocuHTE3A.

XEMOCHHTE3. Pa3noob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepUH, KeIe300aKTepuu, CEpOOAKTEPHH, BOIOPOIHBIE
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHaspoOHble opraHusmbl. Buabl Oposkenus. [IpoaykTsl OposkeHUS U UX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Otanbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe okucieHne, Ui KJIETOYHOE JbIXaHue. Poib MUTOXOHIpHM B
npolieccax OMoJoruyeckoro okucienud. Luknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. IHepeus membpannoco epaduenma npomonos. Cunmesz ATD:
paboma npomounnou ATD-cunmasel. llpeumyiiecTBa a’3poOHOro Myt OOMeEHa
BEILIECTB TNiepe] aHaYPOOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JlemoHCcTpanumn

[Moprpersr: JIxk. [Ipuctou, K.  A. TumupsizeB, C. H. Bunorpanackuii,
B. A. Durensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabauibl u cxembl: «POTOCUHTE3», « JHEPTETHUECKUN 00MeH», «brocuHTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE?Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OPYIOBaHUE JJISi TIPUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnasi  padora «/I3ydeHue = KaTaIUTUYECKOW  AKTHUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl).

JlaGopaTopnast pa6ora «/3yyeHne (QepMEHTATUBHOIO  pacIleIICHUS
NEPOKCHUAA BOJIOPOA B PACTUTENbHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopnast  pa6ora «CpaBHeHHe  TmpoiueccoB  (oTocuHTe3a U
XEMOCHHTE3a».




JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOXKEHUS U ABIXAHUSD).

Tema 7. Hacaencreennasi uHpopManus U peaju3anus e€ B KIeTKe

Peakunu maTpuyHOoro cuHresa. IIpyHINI KOMIIIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO cHUHTe3a. Peanusarus HacieAcTBeHHON mHbopMaiuu. [ eHeTHueckuii
KOJ, ero cBoucrBa. Tpanckpunuuss — MarpuuHbii cuHTe3 PHK. IlpuHummnen

TPAHCKPUIIUU: KOMILIEMEHTAPHOCT, AHTUIAPAIJIETBHOCTb,
acUMMeTpU4HOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoil Kiemke.
Hexkooupyrowue PHK.

Tpancasuus u e€ atansl. Yuactue TpancnoptHbix PHK B GnocunTese Oenka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanuwe amuHokucior. Ponb pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasnenuss o cmpoenuu 2eHog. OpraHuzaius TeHoMa y
MPOKApUOT U 3YKApUOT. Peryisiius akTMBHOCTHM T€HOB y NpokapuoT. ['mmotesa
onepoHa (. XKako6, XK. Mano). Monekyraprvie mexaHuzmvl 3KCHPecCul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuns oOMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycsl — HekieTouHble (POPMBI KU3HU U 00UraTHbIe Mapa3uThl. CTpoeHue
MPOCTBIX U CIOXXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. /KuzneHHblll Yuxi
J[HK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuoghazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasda.

Bupycubie 3a00neBaHus yeiaoBeKa, )KUBOTHBIX, pactenuid. CITUJI, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz 6oavuiux maccusos («bigdata»)
CMPYKMYpHuIX Ouonro2udeckux 0anuvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobvt 0ocmasKu 1eKkapcms.

JdemoHcTpanumn

IHoptpetsl: H. K. Kosnbiios, 1. 1. UBaHOBCKUI.

Tabauiel u cxembl: «buocunTes Oenkay, «I'eHeTuueckuii Koay», «BUpyChI»,
«bakrepuodarm.

IpakTuueckas padora «Co3aHue MOEIN BUPyCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsiit mwmki, ero mnepuoanl W perynsuus. Wutepdasza u MUTO3.
Oco0eHHOCTH TpoleccoB, MpoTeKarmmx B HHTepdaze. IloaroroBka KiIeTKH K
nenenuto.  [IpecunreTmyeckuid  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) IepUO bl UHTEPGha3bI.

Marpuunbiii cunre3 JHK — permkanusa. [Hpuanunsr permmkanuun JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBbHOCTb.
Mexanuzm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TemoMepaza. XPOMOCOMHBIMH Ha0Op KJIETKM — KapUOTHUIL. JIUTIOMIHBIA W
rariouaHbelii  HabOpsl  XxpomocoM. ['oMonormunble xpoMocombl. [lojoBbie
XPOMOCOMBI.

Jlenenue knetkn —MuTo3. CTaanuu MATO3a U POUCXOISIINE B HUX ITPOLIECCHI.
Tunbl Muto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHuE MUTO3A.



Perynsauua murotnyeckoro nukia kietku. IIporpammupyemas kiieToyHas
rubesnb — anomnTo3.

Knetounoe sapo, xpomocomsl, (yHKIIMOHAJIbHAs TE€HOMHKA. Mexanusmol
npoaugepayuu, oupdepenyuposxu, cmapenus u eudeau kiemokx. «lL{ugposas
K1emKa» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KiemxKu.

JemoHCcTpanumn

Tabmuiel U cxeMbl: «OKU3HEHHBIM UK KIETKW», «Murtosyn, «CtpoeHue
xpomocomy, «Permkanus JJHK.

OO6opyoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKA JIYKa».

JlaGopaTopHas padora «3yuyenue XpPOMOCOM Ha TOTOBBIX
MHUKPOIIPETapaTax».

JladoparopHnasi padora «HabnroneHre MuTo3a B KJIIETKaX KOHYMKA KOpEIIKa
Jyka (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoenne u GpyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpa3sue OpPTraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KU3BHEACSATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepum, apxew, OJHOKJIETOYHbIC TpPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOIO OpraHusma. TKaHW, OpraHbl U
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpaszoBareibHasid,
MOKPOBHAs, TMPOBOJSIIAS, OCHOBHas, MexaHuyeckas. OCOOCHHOCTU CTPOCHUS,
GyHKIMNA U PacTONIOKEHHS TKaHEH B OpraHax pacTeHUH.

TkaHU )XMBOTHBIX M YEJOBEKA. THUIBI )KUBOTHBIX TKAHEHU: SIUTEIUAJIbHASL,
COCIIMHUTEbHAS, MbIlIeyHasi, HepBHas. OcoOEHHOCTH CTpoeHus, GYHKUUNA U
PAaCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M TeHeEpaTHBHbIE OpraHbl pacTteHuid. OpraHbl H
CHUCTEMBI OPTraHOB KMUBOTHBIX U YenoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranu3moB. Kapkac pactennii. CKeneTbl OJHOKJIETOYHBIX W
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIl 1 BHyTpeHHUH cKesleT. CTpOEHNE U TUIIBI
COECIMHEHNS KOCTEMN.

JIBukeHne  OpraHu3moB. JIBM)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM€0OoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOUHBIX PACTCHHI:
TPONU3MBbI M HAcTUH. JIBU)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbInieuHas cucrema. Pediiekc. CkeneTHbie MBIIIIBI U UX paboTa.

[Iutanne opranusmoB. llorynomenue BOABI, YIVIEKUCIOrNO rasa W
MUHEPAJIbHBIX BEIIECTB pacTeHUsMU. [IluTtanue >XKMBOTHBIX. BHyTpumnosnoctHoe u
BHYTPUKIIETOYHOE TNuIileBapeHue. [luTtaHne MO3BOHOYHBIX MKXUBOTHBIX. OTHEnbI
MUIIEBAPUTENBHOTO TpakTa. [lumeBaputenvHbie xene3bl. [lumieBapuTenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jpixanue pacteHui. [[pixanue suBoTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KieTKU. KoxkHoe npixanue. JpIxareibHas MOBEPXHOCTD.




KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX [O3BOHOYHBIX IKHUBOTHBIX.
JlpIxaTenpHass cucrema 4elioBeka. MexaHu3M BEHTWISUHM JIETKUX Y NTUI U
MJIeKOTUTaromuX. Perymsmus apixanus. J{prxatenbHbie 00BEMBI.

TpaHcnopT BEMIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancropr BewiecTB y KHUBOTHBIX. KpOBEHOCHass cucrtemMa U €€ Oprassl.
KpoBeHocHasi cucTemMa T[O3BOHOYHBIX JKMBOTHBIX MW uenoBeka. Cepare,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepala u €€ peryisuus.

Beigenenue y opranusmoB. Beimenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasbel BblaelieHus. @OuipTpanus,
CeKpelusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl pabOThl OPTaHOB BBIJICTICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIICIUTEIBHON cucTeMamMu. Beiaenenue y
MO3BOHOYHBIX >KMBOTHBIX M uesioBeka. [louku. CtpoeHue u (QyHKIMOHUPOBAHUE
He(pona. OOpazoBaHKHE MOYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3aIllIUThl. OUTOHIIUABI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX TPOU3BOIHEIE.
3amura opranusMa oT OojnesHeil. MiIMmyHHas cuctema yenoBeka. KieTouHbld u
TYMOPJIbHBIA UMMYHUTET. Bpoxkn€HHbIH M NPUOOPETEHHBIN crenupuIecKuit
UMMYHHUTET. Teopus KIOHaJIbHO-celeKTUBHOrO wumMMyHurera (I1. Opmux, .
M. bepuer, C. ToneraBa). BocnanuTenbHble OTBETHl OpPraHu3MoB. Pouib
BPOXKJIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Paznpaxxumocte u  peryisanusa y opraHusmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. Takcucel. Pa3ipa)kxuMoCTh U peryisiuus y paCTEHUM.
PocroBble BelecTBa 1 X 3HAYCHUE.

HepBHast cuctema u pediiekTopHas peryisiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIbI. DBOJIIOLNOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTHENBl TOJOBHOTO MO3ra IMO3BOHOYHBIX J>XMBOTHBIX. Pediiexc wu
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIEC PE(DIICKCHI.

['ymopanbHast perynsiuus U SHIOKPUHHAS CUCTEMa KUBOTHBIX U YEJIOBEKA.
JKenessl 3HAOKPUHHON CUCTEMBI M KX TOPMOHBL. JleHcTBME TOPMOHOB. B3auMocBsi3b
HEPBHOU 1 SHIOKPUHHOU cucteM. [ mnmoranamo-runoduszapHas cucrema.

JdemoHcTpanumn

IToptper: W. I1. [1aBnos.

Tabmuubr u cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIC
Bojopociny, «baktepumny, «lIpocreiimme», «Opranbl LBETKOBBIX PACTCHHI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTeOms»,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET YEIOBEKA,
«IImmeBapurenpbHas cucrema», «KpoBeHocHass cucrema», «/lpixarensHas
cucrema», «HepBHas  cucrema», «Koxka», «Mpimeynas — cucremay,




«BpraenurenbHas cucrteMa», «IHOOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIBD),
«Ummynurer»,  «KumeunonosmoctHeie», «CxemMa  NUTaHUS  PAaCTEHHI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOUYHBIX JKUBOTHBIX», «CTpOEHUE THUJIPBI»,
«CTtpoeHue mnaHapun», «BHyTpeHHee cTpoeHue I0XKAeBoro uepBs», «HepBHas
cucrema poio», «HepBHas cucrema nArymkum», «HepBHas — cuctema
npecMmbikaromuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cucrema
MIIeKOTIUTaOMuX», «HepBHas cucrema uenoBekay, «Pediexcy.

OO6opyioBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJIHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAaKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBBIE JK3EMIUIAPbl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHWil pas3HbIX OTAEJIOB, BIIAXHBIE NIpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
00Opy1I0BaHUE 7Sl IEMOHCTPALMU TIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
paciiernieHus: Kpaxmaia 1 OeJIKoB IoJ AecTBUEM (pepMEHTOB, 000PYJOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «l3yuyeHue TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «V3yuyeHne TKaHEH )KUBOTHBIXY.

Jladoparopnasi padora «/3yuyeHue opraHoB [IBETKOBOI'O PACTECHUS».

Tema 10. PazMHOkeHHe U pa3BUTHE OPraHM3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKJIHOYasi BET€TaTUBHOE) U
nosoBoe. Buael  0ecrnonoro  pa3MHOXKEHHUS: TOYKOBaHUE,  CHOPYJISALHUA,
dbparmeHTanus, KIOHHPOBaHUE.

ITonoBoe pasMHokeHue. IlonoBeie KiIeTKH, WM rametsl. Meio3. Craguu
meno3a. [loenenne xpomocom B Meinose. KpoccuHrosep. buosmornyeckuii CMpICi
M€Ho3a M TIOJIOBOTO Iporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IHKJIE
OpraHU3MOB.

[Ipen3apoapimeBoe pazBuTHE. ['aMeTOreHes y ;)kUBOTHBIX. [10710BBIE JKENE3BI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnoaoTBOpeHHE W AMOPHUOHAIIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyanbHOE pa3BUTHE OPTAHU3MOB (OHTOTEHE3). DMOPHUOIIOTHS — HAyKa
0 Pa3BUTUH OpraHU3MOB. Mopghoeenes — 00ua u3 2nasuwvix npoodiem SMOPUOIOUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Cragun >3MOpHOreHe3a
YKUBOTHBIX (Ha puMepe JISITYIIIKK ). JpoGenue. Turbl
npobnenus. /lemepmunuposantoe u HedepmMuHupoganHoe opobaenue. bracmyna,
munvt  O6nacmyn. OcOOEHHOCTH JPOOJCHUS MIIECKOMUTAIONIUX. 3apOJIbIIICBhIC
JUCTKU (racTpyJisinus). 3akiiajka OpraHoB M TKAHEW W3 3apOJbIIIEBBIX JUCTKOB.
B3aumHoe BiusHME YacTel pa3BUBAIOMIETOCs 3apoibliia (3MOpHOHANIbHAsS
WHIYKIUs). 3aKiIajKa TlaHa CTPOCHHUS KUBOTHOTO KaK pe3yJIbTaT HepapXUueCKUX
B3aMMOJICUCTBUI TeHOB. BrnusiHue Ha >MOpPUOHANBHOE pPAa3BUTHE PA3JIUYHBIX
(haKTOPOB OKPYXkKAIOIIECH Cpe/Ibl.




Poct u pasButue xuBOTHBIX. [locTomMOpuoHaneHbIl nepuoa. Ilpsmoe u
HempsiMoe  pas3BuTue. Pa3zBute ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DHOJIOrMYECKOE€ 3HAYCHUE NPSIMOTO M HENPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpoJe. Tumbsl pocrta KUBOTHBIX. DAKTOPHI
PEryJIIU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepuopl oHTOreHe3a yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasmHokeHne u pasButue pacteHui. ['amerodutr u cropodut. Meiio3 B
’KU3HEHHOM IIMKJIe pacTeHuid. OOpa3zoBaHue CIop B Mmpolecce Meiosa. ['ameTorenes
y pacteHnii. OII0JOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOiHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISIUA OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

IToptpersl: C. I'. Hapamun, X. [lIneman.

Tabmuiel u cxembl: «BeretatuBHOe pasmMHOkeHUE», «Tumbsl Oecroioro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAAb», «Pa3MHOMXEHHE 3BIJIECHBD»,
«Pa3MHO)eHue Tuapb, «Menos3», «XpoMocomsely, «lamerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onay, «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HENpsAMOe pas3Buthe», «Pa3zBurne wmanckoro xyka», «PasButue capaHum»,
«Pa3Butne narymkw», «J/IBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHI,
«CTpoeHue CeMsiH OJHOJIONBHBIX U JIBYJIOJBHBIX pacTeHUW», «KU3HEHHBIA IUKII
MOPCKOUW KanmycTbD, «JKU3HEHHBIN HUKI MXa», «KU3HEHHBIN UK TATIOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl SHIEKIETOK M|
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILLIKI.

JlaGopaTopHasi padora «/I3yueHue cTpoeHHUsI OJNOBBIX KIETOK Ha TOTOBBIX
MHKpOITpEernapaTax».

IIpakTnueckasi padora «BpIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbILIECH
MMO3BOHOYHBIX KUBOTHBIX).

Jladoparopnasi paGora «CTpoeHHME OpraHoB pPa3MHOXKEHHUS BBICIIAX
pacTeHu».

Tema 11. I'eHeTuka — HayKa 0 HaCJEACTBEHHOCTH M HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUST ¥ Pa3BUTHS TEHETUKH Kak Hayku. PaboTsl
I'. Menpnens, I'. ne @pusa, T. Moprana. Ponb 0Te4eCTBEHHBIX YUYEHBIX B PA3BUTHU
reHetuku. Padoter H. K. KonwrioBa, H. WM. BaBunmosa, A. H. bemosepckoro, I'.
. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodeena-Pecockoro.

OCHOBHbBIE T€HETUYECKHUE MTOHATHSI 1 CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTEPHATHUBHBIC MPU3HAKMA, JTOMHHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsl JIMHUS, THOPHUIBI, TCHOTHUII, (PEHOTHII.
OcCHOBHBIE ~ METO/ABl  TCHETHKU: THOPUIIOIOTUYECKUH,  IUTOJOTHUUYECKHUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JdemMoHcTpanuu




[Moptpersl: I'. Menaens, I. ne @®pu3, T.Mopran, H. K. Konsuos, H.
W. Basunos, A. H. benozepckuii, I'. /. Kapneuenko, FO. A. ®unumnuenko, H.
B. Tumodeer-PecoBckuii.

Tabauubl 1 cxeMbl: «MeTobl FTeHETUKI, «CXEMBbI CKPELIUBAHUS.

JlaGopaTopnass  padora «/lpo3odpusia Kak  OOBEKT  T'€HETUYECKUX

HCCIICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpenuBanue. IlepBbiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usi ruOpUI0B nepBoro nokojeHus. [Ipasuno gomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculeuieHusT NpU3HaKoB. LluTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unore3a 4ucToThl raMer.

AHanuzupyoniee ckpemuBanue. [I[poMexyTouHbIl XapakTep HAacIeAOBaHUs.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUU.

Jurubpuanoe ckpemmBanue. TpeTuil 3akoH MeHienst — 3aK0H He3aBUCUMOTO
HaclieJ0BaHUsI TPU3HAKOB. [[uToNOrnyeckue OCHOBBI TUTHOPUIHOTO CKPEIITUBAHMUS.

CuermienHoe HacnefoBaHue npu3zHakoB. Pabotsl T. Moprana. CuennieHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMH. XPOMOCOMHasd
TE€OpHUs HACIEICTBEHHOCTH.

I'eneTnka nona. XpoOMOCOMHBIA MEXAHU3M ONPEAEIICHUS N0JIa. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBI W TETEpOTaMETHBIM MOJI. [ eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucreMa. [1merioTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMoJencTBUE HEaUIENbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHeTyeCKUN KOHTPOJb PAa3BUTUSL PACTEHHUM, XUBOTHBIX M YEJIOBEKA, a
TakKe (PU3UOJOTHYECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (YHKIIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IUH — MHUKPOOUOM». ['€HETHYEeCKHE acheKThl KOHTPOIS M
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHCcTpanumn

[Toptpersl: I'. Menaens, T. Mopran.

Tabauiet u cxemsbl: «llepBbIit 1 BTOpo# 3akoHBl MeHnens», « Tpetuii 3akoH
Mennens», «AHamu3upyroniee ckpenBanue», «HemosnHoe noMuHHMpOBaHUEY,
«CrernsieHHOe Hacle/loBaHWE TPU3HAKOB Y Jpo30duibl»y, «l'eHeThka Imoay,
«Kapuotunn  denmomeka», «Kapuotun napozoduib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN allJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

OO6opynoBanue: MOJIeAb JJIT  JIGMOHCTpAIlMM  3aKOHOB  €IMHOOOpasus
rHOpUJIOB TIEPBOTO TIOKOJICHHWSI W PACHICIUICHUS TMPU3HAKOB, MOJEIb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HAcCJEJOBAHUSA NPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM CLEIJICHHOTO HACIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IpakTnyeckass  padora «/3ydueHue  pe3yapbTaTOB  MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PHITB».




IIpakTuyeckas padota «3yuyenune pe3yabTaToOB TUTHOPUTHOTO
CKpENIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

B3anMopeiictBue rTeHoTMIIa W cpenbl mnpu  (GopmMupoBaHUHM (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHas H3MEHYMBOCTh. Ponb cpeabl B (popmMupoBaHUM
MOAU(UKAIIMOHHON KM3MeHYnBOCTH. Hopma peakimu npusHaka. BapuainmoHHbIN
pan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudUKaIMOHHOMN
U3MEHYUBOCTH.

['enoTMIMUECKast ”3BMEHUYUBOCTh. CBOMCTBA FTEHOTUITNYECKON N3MEHYMUBOCTH.
Bubl reHOTUTTHYECKON N3MEHUYMBOCTU: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOunaTuBHast W3MEHUMBOCTh. MeH03 M TOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHOU U3MEHUMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOTO Pa3Ho00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanmoHHasT W3MEHYMBOCTh. BuAbl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbIE MyTauuW. SnepHble U
HUATOIUIa3MaTHYeckue mMyTtaunu. CoOMaTHYeCKUe W TMOJIOBbIEe MyTauuu. [IpudnHbI
BO3HUKHOBEHUA MyTanuil. MyTareHol W WX BIHMSHHE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTU MYTAIMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTHUYECKUX pPSAJIOB B
HacienctBeHHo u3meHunBocTH (H.W. BaBunoB). BHesnepHas M3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u INUSEHOMUKA, pOIb INUSEHEMUYEeCKUX Qakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JdemoHcTpanumn

Hoptpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuiel U cxeMbl: «Buapl  u3meHuuBoctu», «MonudukarmoHHas
W3MEHUHMBOCTEY, «KoMmOnHaTnBHAS W3MEHUYMBOCTD), «Meiosy,
«OmonoTBopeHuey, «I eHeTnueckue 3a00ieBaHus YeIoBeKay, « Buabl MyTaiuiiy.

OO0opynoBaHue: )KUBbIE U TrepOapHbIe 3K3eMIUIAPbl KOMHATHBIX PAcTEHUM,
pucyHku (poTtorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIaMU U3MEHYUBOCTH.

JlaGopaTopHuas padota «MccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMoOHHOTO psAga U
BAPUALIUOHHOUN KPUBOW».

IIpakTHueckas padora «Mytauuu y  apo3oduiibl  (Ha  TOTOBBIX
MUKpOIpenapaTax)y.

Tema 14. I'eneTuka 4yesi0Beka

Kapuorun yenoseka. MexayHapoaHas mporpaMma HCCIENOBAHUS T'€HOMA
yejaoBeka. MeTonbl  M3Yy4YeHMsI T€HETHMKM  YEeJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIIOBBIH, LIUTOTCHETUYECKHH, MONMYJISIMUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpeMeHHOe OmpeAeeHne TE€HOTHIIA:
MMOJJHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMHUPOBAHUE, B TOM YHCJIE C MOMOUIBIO




[T[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HH ¢ HAClEeACTBEHHOW MPeapacoioKeHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEJOTBPAIICHUHN U JICUEHUU T€HETUYECKUX
3a00y1eBaHU 4YenoBeKa. MeEIUKO-TeHETHUECKOE KOHCYJIbTHpOoBaHUE. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «T€HEeTHYECKOTo Tpy3a». ITUUYECKUE acCHEeKThl UCCIEIOBAHUN B
00J1aCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

I'enetndeckue (HakTOpPhl TOBBIINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHHIO OKpyXkaroiel cpenbl. ['eHeTnueckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpanuu

Tabauubl u cxembl: «Kapuotun denoBeka», «MeToabl U3y4eHUS] T€HETUKH
yesioBeKkay, «l eHeTnyeckue 3a00IeBaHUs YETIOBEKaY.

IpakTnueckasi padora «CocTaBieHUE U aHAIN3 POAOCIOBHOWN.

Tema 15. Centekuiusi OpraHu3MoB

JloMecTukanuss M CeNeKIUsA. 3apOXKJICHUE CEJNEKIMM U JOMECTUKAIWH.
VYyenue H. Y. BaBunosa o LleHTpax nporcXoXaeHUs] U MHOTOOOpa3us KyJIbTYPHBIX
pacteHui. Posb ceneknu B CO3JaHNU COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEICTBEHHON M3MEHUYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJis1 CENEKIIMOHHOM pabOTHI.

Meronabl ceneKIMOHHOW paboThel. MCKyccTBEHHBIH OTOOpP: MAacCOBBIM H
WHJMBUAYaJIbHbIN. Oranbl  KOMOWHANMOHHOM  cenekuuu.  Vicnbitanue
MpPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OICHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

McKycCcTBeHHBIM ~ MyTareHe3 KakK  METOJ  CEJICKIIMOHHOW  paboThI.
PanyanMOHHBIN U XUMUYECKAA MYTAreHe3 Kak UCTOYHUK MyTalHW Y KYJIbTYPHBIX
dbopm opranusmMoB. lcmonb3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS M METOJIOB
pekomOuHaHTHBIX JIHK 11 momydeHus ncxoqHoro Marepurana Juisl CEICKIIUH.

[Tomyuenue MOJIUTLIIONIOB. BuyTtpuBnaosas ruopuIU3aIus.
bnu3kopoACTBEHHOE  CKpeluBaHue, Wiu  UHOpuauHr.  HepoacTBeHHOe
CKpelllMBaHue, WM ayTOpuauHr. 'erepo3uc u ero npuuuHbl. Mcmonab3oBaHue
rerepo3uca B cenekiuu. OtganéHHas rudbpunuszanus. [Ipeogonenue Oecrioaus
MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CEIEKIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHuEe U U3yUYECHHE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUN U
UX JUKAX POAMYEH IS CO3JaHUST  HOBBIX COPTOB W TUOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMU4eCKUMU PecypCamil CelbCKOXO3AUCHBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 8
yenax YIAy4ueHus: Cyyecmsyrowmux U co30aHus Ho8blX NOpoo, JUHUL U KPOCCO8, 8
MOM yucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemO008 HAYYHBIX UCCe008aHUL,
nepeoosvix uoetli U NepCneKmuEHbIX MeXHOL02ULL.

JdemoHcTpanuu

Ioptpetsi: H.  U. BaBunos, WM. B. Mwuuypun, I'. JI. Kapneuenko, II.
I1. Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.




Tabauis! u cxembl: «LleHTpbI MPOUCXOKIEHHUS U MHOT000pa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHX DPSIOB B HACIEACTBEHHON H3MEHUYUBOCTHY,
«Metoppl cenekuumn», «OTnanénHas rudpuauzanus», «MyrareHes».

JladopaTropHnasi padora «/I3ydyeHrne cOpTOB KyJIBTYPHBIX PACTEHUI U ITOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHre METOIOB CEJIIEKLIUA PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUN».

Ikckypensi «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJIEKIHMH PACTEHUU U
YKUBOTHBIX (Ha CEJNIEKIHOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1abDOpaTOPHUIO
arpOyHUBEPCUTETA WINM HAYYHOTO LIEHTPA).

Tema 16. buoTexHo0rust U CHHTETHYECKas1 OMOJIOTHS

OOBEKTBI, UCIOJIb3yeMble B OHOTEXHOJOTMH, — KJIETOYHbIE M TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHUEe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoounosornyeckuii cuHte3. OOBEKTbI MHUKPOOMOJIOTHUYECKHX
TexHoJioruid. [Ipon3BoACcTBO O€nKa, aMUHOKHUCIOT U BATAMUHOB.

Co3ganue TEXHONOTMH U WHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LEJIbIO MOJYYE€HHUsI OPraHU3MOB M UX KOMIIOHEHTOB,
CoJIep KallluX HE BCTPEUAOIIHECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kiterounast nHxeHepus. MeTolibl KyJIbTypbl KJIETOK U TKAHEW PacTEeHUN U
KUBOTHbIX. Kpuobanku. Comartnueckas ruOpuauzanuss H  COMaTHUYECKHUN
smOpuoreHe3. lcmonp3oBaHME TaliOWIOB B CEIEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHATbHBIX U NOJUKTIOHATbHBIX
aumumen 6 Mmeduyune. VICKyCCTBEHHOE  OIUIOJOTBOpEeHHE. PekoHCTpyKuus
AWLEKIETOK W KIOHUPOBAHME JKMBOTHBIX. METON TpaHCIUIAHTALMM  SAEP
KJIETOK. Texnonocuu 0300poGnenus, KyIbmusUpo8anus U MUKPOKIOHAIbHO20
PA3MHOIICEHUS CENIbCKOXOZAUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHas WHKEHepus. VCKyCCTBEHHBIM CHHTE3 IeHa U
koHcTpyupoBaHue pekoMOuHaHTHbIX JHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrxkeHns 1 epCreKTUBbI XPOMOCOMHOM U TEHHOM MHKEHEPHUH. DKOJIOTHYECKHE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW UHKEHEPHUU.

Menmuuunckue onorexHosoruu. [locrrenomuas nugponas menuuuna. [T1P-
JIMarHoCcTUKa. MeTa0oJIOMHBIM aHalIM3, TEHOIEHTPUYSCKUN aHajlnu3 IpoTeoMa
YEJIOBEeKa JUIsl OLICHKHM COCTOSIHMSL €ro 370pOBbs. VICHOJB30BaHHME CTBOJIOBBIX
kiaetok. TapretHas Tepanust paka. 3D-OuommkeHepust uis  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHM, CO3/aHUS KOMILJIEKCHBIX
TKaHEH COueTaHWEM TEXHOJIOTHHA TpEXMEpPHOro OWOmpWHTHHTAa U ckaddomauHra
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEAULIVHBI.

Coznanne BEKTOPHBIX BaKIMH C LEJIbI0 OOecredyeHuss KOMOMHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJEKYJISPHBIX MEXAHU3MOB
¢dbynkunonupoBanusi PHK-conepkamiyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIEBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu




Tabauis! u cxemsl: «lcnonb3oBaHEe MUKPOOPTaHU3MOB B ITPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEepUsD».

JlaGopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTuyeckas padora «llosydeHre MOJIOYHOKUCIIBIX IPOTYKTOBY.

Ikckypeus «buoTexHOIOrMST — BaXKHeWIIas NPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE POU3BOACTBO)».
11 KJIACC

Tema 1.3apokaeHue U pa3BUTHE 3BOJIOIHOHHBIX NPEIACTABJICHUH B
onoJiornu

OpomonuonHas Teopuss Y. JlapBuna. IIpenmocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas AesTenbHocTh Y. /lapBuHa.

JIBMKy1IMe CUITbI 3BONTIOIMHY BUIOB 110 Y. J[apBHUHY (BbICOKast ”THTEHCUBHOCTh
Pa3MHOXKEHHS  OpraHW3MOB, HACJEJCTBEHHAass W3MEHUYMBOCTh, Ooprba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoil Teopuu sBooruu (CTI). HeltpanpHas
Teopust 3Bomouuud. CoBpeMeHHas JBOJIOUMOHHAS  OWOJOrusA. 3HAYEHUE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KAPTUHBI MUpA.

JemoHCcTpanun

[Moptpetsl: Apucrorens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cenr-Unep,
K. Kwosse, Y. lapeun, C. C. UerBepukos, 1. U. lImansraysen, [x. Xonaeis, /.
K. benses.

Tabmuubr 1 cxembl: «Cuctema sxkuBoit mpuponsl (o K. JIunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMupoBaHUs
MPUCTIOCOOJICHN Yy pacTeHuil W >KuBOTHBIX (mo Jlamapky)y, «Kapra-cxema
MmapipyTa nyremectBus Y. lapsunay, «Haxoaku Y. [lapBunay, «Dopmbl 60psObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoroobpasue KylabTYpHBIX (GopM
KarmycThl», «[lopoapl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. HapBuny)», «Cxema COOTHOIICHUS IBUKYIIIUX CUI SBOJIOLNNY, « OCHOBHbIC
MOJIO’KEHUSI CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsiius Kak 3eMeHTapHas equHuIa dBoItonnd. COBpEMEHHbBIE METO/IbI
OIICHKM T'E€HETUYECKOTO pPa3HOoOOpa3us W CTPYKTypbl nonyisanuil. M3meHeHue
reHooHJa TOMYJISIUMU KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (aKTOPhl (ABMKYIUE CHIIBI) IBOJIOIUU. MyTallMOHHBIHN
npouiecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TreHOB —  ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHWS YacTOT ajuiened B momymsamusx.  Oddekr
ocHoOBaTeNs. dpgdexm oOymouirounoeo eopaviwka. CHudiCEHUe 2eHemu4ecKko2o
pasnoobpaszusi: npuuunsl u cieocmeus. llposenenue s¢pgpexkma Opeticha 2ernog 6
oonbwiux U manelx  nonyaiayusx. Murpanun.  M3onAuusa  nmomymnsiui:
reorpadguyeckas (IpocTpaHCTBEHHAs), Orogornyeckas (penpoayKTUBHAS).

EctecTBeHHbIlt 0TOOp — Hampasisitouuii ¢akTop 3BoMOIUU. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMMA, CTAOMIM3UPYIOIIMHA,  pa3pbIBalOLIU




(nm3pynTuBHbIi). [lonoBoit oTOOp. BO3HHMKHOBEHHE W HBOMIOIUS COLUATBHOTO
NOBEACHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHM3MOB KaK  pe3yibTaT  MHMKPOAIBOJIOLIUU.
Bo3HukHOBEHHE PUCTIOCOOIEHUH y Oprann3MoB. ApoMop(h03bl U U0 AN TAIUH.
[Tpumepsl mpHUCTIOCOOIEHMI Y OpTraHU3MOB: MOP(OJIoTHYEeCKrE, (PU3HUOJIOTHIECKHE,
OonoxuMuuyeckue, moBefeHUYeckne. OTHOCHUTENBHOCTh  MPUCHOCOOICHHOCTH
OpraHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpaszoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsus — kirodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BHUJI000pa30BaHMS: aJUIoNIaTPUYECKOe (reorpacduueckoe),
CUMIIATpUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUIUIOWIU3AIINS,
rubpuauzanus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Pouib 3BOTIOIIMOHHOM OMOI0THH B pa3pabOTKe HAyYHBIX METOIOB COXPAHEHUS
OouopazHooOpaszusi. MUKPOIBOJIIONUSA U KOIBOJIOLUS TApa3UTOB M MX XO3SEB.
Mexanu3Mbl (OpMHPOBAaHUS YCTOMUMBOCTU K aHTHOMOTUKAM U CIIOCOOBI OOPBOBI €
HEW.

JemoHCcTpanun

[Toptpersl: C. C. UerBepukos, 3. Maiip.

Tabmuubl 1 cxeMbl: «MyTallMOHHAsT W3MEHYHUBOCTHY», «llomynsiuonHas
CTpyKTypa BUAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkymue
CHJIBI 3BOJIOLUNY, «IJKOJIOrMUEcKas U30JLUS HOMYJALUNA CEBaHCKON (openny,
«["eorpaduueckas U301 TUCTBEHHUIIBI CHOMPCKOM U IMCTBEHHUIIBI JayPCKO»,
«ITonmyJsIIMOHHBIE BOJIHBI YMCIIEHHOCTH XUIIHUKOB M KEpTB», «CXxeMa JelcTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI OOpHOBI 32 CyIIECTBOBaHUEY, «HAyCTpHaTbHBIN
MenaHu3M», «JKuBble uckonaeMblie», « [ JokpoOBUTENBCTBEHHAS OKPACKA KUBOTHBIX»,
«IIpenynpexnaromas OKpacka >XUBOTHBIX», «DHU3MOIIOrMYECKUE alanTainumny,
«IIprcnocoOIeHHOCTh OPraHU3MOB M €€ OTHOCHUTENIBbHOCThHY, «Kpurepun Buma»,
«Bupabi-nBoitHuKn», «CTpyKTypa BUaa B Ipupoe», «CrnocoObl BU1000pa30BaHusDy,
«I'eorpaduueckoe BUA000pa3oBaHUe TPEX BUIOB JIAHJBIIIEH», «IKOJIOTHYECKOE
BUJ1I000pa3oBaHre BUJOB cuHuIly, «llomunmmouasl pacrennity, «KamycTtHo-
peaeUHbIi THOPUI.

OOGopynoBanue: repOapuu paCTeHUM, KOJUICKIIMA HACEKOMBIX, Uy4desia MTUIl U
3BEpe ¢ MpUMEpamMu pa3IMuHbIX TPUCTIOCOOICHHI, Yydesa NTHIL U 3Bepel pa3HbIX
BUJIOB, TrepOapuy pacTeHWil OJM3KUX BHUIOB, OOpPA30BABIIMXCA PA3TUYHBIMU
CIIO0COOAMH.

JladoparopHasi padora «BbisiBieHHEe H3MEHUMBOCTH y 0CO00€l OJIHOTO
BUJIAY.

JlaGopaTopHas padora «IIpucnocobnenus OpraHu3MOB " 170.4
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JladopaTopnast pa6ora «CpaBHEHHE BHUIOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThbl




Meroapl u3ydeHMss MakpolsBoirouuu. [laneoHTONOrHYECKHME  METOABI
uzydyeHus oHBomouud. llepexomubie ¢GopMbl U (QUIOTEHETUYECKUE  PSIIBI
OpraHU3MOB.

buoreorpaduyeckue meroapl u3yueHus sBoironuu. CpaBHeHue (IOpH U
dbayHbl MaTepuKOB W OCTpOBOB. buoreorpaduueckne obOmactu 3emiu. Bumsi-
SHAEMUKHU U PEITUKTHI.

OMOPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbI U3yUCHUs
HBOIOIMH. ['€HeTMYecKue MEXAaHU3Mbl JBOJIOLMM OHTOTE€HE3a U TOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTUYHBIE W  AHAJOTHUYHBIE  OPraHbl.
PynumMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXUMHUYECKHUE U MATEMAaTUYECKUE METO bl U3yUEHHUS SBOIIOLUHU. ['OMOIOTMYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTAllMH U 3BOJIOLUS TEHOMOB.

OO6mue 3akOHOMEpPHOCTH (TpaBuIia) dBOIIOUUU. [Ipunyun cmenvl yHKyuil.
HeoOpatumocTes 3BoonMHU. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
DBOJIIOLIHH.

JemoHCcTpauun

[Toptpersl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkensb.

Tabauupl U cxembl: «PUIOTEHETHUECKUN PAJT JIOMIaAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crerouedanbr»y,  «Punnodute»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emiu», «llpelid KOHTHMHEHTOBY,
«Penuktey, «HauanbHble cTaguu SMOPUOHAIBHOTO Pa3BUTHUS TO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M AHAJIOTUYHBIE OpraHel», «PyJIUMEHTH»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YENOBEKa M IIUMIaH3e», «l 1aBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJIIOLIUN.

OO6opynoBaHue: KOJJIEKINH, TepOapuu, MYJSDKH HMCKOTAeMbIX OCTATKOB
OpPTraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

HayuHble Trunote3pl MNPOUCXOXKACHUS KU3HU Ha 3emiie. AOHOreHes Hu
naHcrepmus. JJoHayyHble IpenCcTaBlI€HUs O 3apOKJICHUU JKU3HU (KPEalMOHU3M).
['Mnore3a MOCTOSHHOTO CAMO3apOXKACHHS KU3HU M €€ OMPOBEPIKEHHE OINbITaMU
®. Pequ, JI. Cnannanmanuy, JI. [Tacrepa. [IporcxoxaeHue sxu3HU U aCTPOOUOJIOTUSI.

OcHoOBHBIE JTanbl HEOPraHU4ECKOU ABOJIIOLIUU. [ImanerapHas
(reonmoruueckas) SBOJIOIUA. XUMHYECKas »dBOJMIONUSA. AOHOTeHHBIA CHHTE3
OopraHuyeckux BemecTB u3 Heopranumdeckux. Ombir C. Mumiepa u I'. FOpwu.
O6pazoBanue noaumMepoB u3 MmonomepoB. KoaiepBarnas runotre3a A. M. Onapuna,
runote3a nepBuyHoro OynpoHa JIk. XonjgelHa, TreHeTHUYecKas THIOTE3a
I'. Ménnepa. Pu6Go3umbr (T.Yex) u rumoreza «mupa PHK» VY. T'unGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Uctopusa 3emmu m Meronsl e€ u3ydeHusa. lckomaeMble OpraHHyYecKue
octarku. ['eoxpoHonoruss u e€ wmeroabl. OTHOcUTENbHAsT M aOCONIOTHAs
reoXpoHOJIOrHs. ['e0XpoHOIOrUYecKas 1Kajia: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.




HauanpHble 3Tambel opranudeckor sBomtouud. llosBiIeHHME W IBOJIOLUSA
MEPBBIX KIJIETOK. DBOJIONUS MeTa0onu3Ma. BO3SHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJior MEPBBIX HA 3eMiie COOOLIECTB.
CrpomaronuTtsl. [IpokaproOThl U 3yKapUOTHI.

[IpoucxoxaeHue syKaproT (CHMOMOTeHe3). DBOIIOLUOHHOE IPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl BOJIOIUU BBICHIMX pacTeHUud. OCHOBHBIE apoMOpP(O3bI
pactenur. Beixon pacteHuii Ha cymry. IlosiBieHHE CIOpPOBBIX PAacTEeHUM U
3aBoeBaHre uMHU cymu. (CeMeHHble pacTeHHs. [IpOMCXOXKIEHHE IIBETKOBBIX
paCTECHUH.

OcHOBHBIE 3Tanbl 3BOJIOLUU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJAE. DBOIIOLHS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinil. [IponcxoxaeHne MIEKONUTAIOWUX U
ntuil. [lpunnun kimodyeBoro apomopdosza. OcBoeHHe OEClO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emuie MO 3paM W NEPUOAAM: apXeW, IPOTEPO30U,
najaeo3oi, Me3030H, KaiiHo301. O0111ast XapaKTEpUCTUKA KJIUMAaTa U Te0JI0THYECKUX
nporieccoB. [losiBieHNE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTJieoOpa3oBaHUE:
€ro yCIJIOBHUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BEIMUPaAHUS — 3KOJIOTUYECKUE KPHU3UCHI Mponuioro. [lpuunHbl
CJIEACTBUS MacCOBbIX BbIMHpaHHil. COBPEMEHHBIM SKOJOTUYECKUN KPHU3HC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. [IpuHiunel kiraccudpukaimm
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toprpetsl: @. Penu, JI. Cnamutanuanu, JI. ITactep, WM. W. Meunukos, A.
N. Onapun, [Ix. Xongein, I'. Ménnep, C. Muiep, I'. FOpu.

Tabauist u cxembl: «Cxema onbiTa @. Peauy, «Cxema onsita JI. [Tactepa mo
M3YUYCHUIO caMo3apoxkaeHus xu3Hm», «Cxema omnbita C. Mumnepa, 1. IOpwy,
«JTanbl  HEOpraHWYecKou  HBomouun», «l'eoxpoHosormyeckass — IIKamgay,
«HauvanbHbie 3Tanbl OpraHUYEcKON »BoOMIOLMKNY, «Cxema o0pa3oBaHUs dYKapUOT
nyTéM cumoOunoreHeza», «Cucrema KUBOW Tpupoab», «CTpoeHue BUPYCaY,
«Apomopdossl  pactennity, «Punnodute», «OIHOKIETOYHBIE BOJOPOCITHY,
«MHoOTrOoKJIeTOuUHbIE BOgopocam», «Mxwm», «llanmoporHukm», «l'omocemeHHbIE
pacteHus», «Opranbl HBETKOBBIX PACTEHUID», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «KumedHomnonaoctHbiey, «I[lmockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBIEY, «IIpecMbIKaronecs,
«lItnupy, «Mnekonuraromme», «Pa3BuTre )XU3HU B apXEHUCKOU 3pey», «Pa3Butue
)KU3HU B IIPOTEPO30OUCKON dpe», «Pa3BuThE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM dpey, «Pa3BuTHe )KU3HU B KaHO30MCKOMN 3pey,
«CoBpeMeHHas cucTeMa OpraHuYEeCKOTO MUAPay.




OO6opynoBanue: repdbapud  pacTeHU pa3IUYHBIX OTAENIOB, KOJUICKIIUU
HACEKOMBIX, BJIaYKHBIE TTpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, UydeJia IITUL] U 3BEPEl, KOJUICKIIUU
OKaMEHEJIOCTEeH, TMOJIE3HbIX MCKOMAEMbIX, MYJISIKH OPraHUYECKUX OCTATKOB
OpTaHU3MOB.

Bupryansnasa  snaGoparopnas  pabdora «MoaenupoBaHue — OIBITOB
Munnepa—tOpu no u3ydeHuto aOMOreHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUH B
NEepBUYHOM aTMochepey.

JlaGopaTopnasi padora «/3ydeHue M ONHCAHME HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckas pabora «/3yuyeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUI
Pa3HBIX OTAEIOBY.

IIpakTHueckas padora «/3yueHne ocOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOIOIeHe3

Paznenst 1 3a7aun aHTPOMOJIOTUH. METO/IbI aHTPOTIOJIOTHH.

CraHoBjieHUE MPECTABICHUN O MPOUCXOXKICHUU 4ellioBeKa. Penurunosnbie
Bo33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0/cTBO UenoBeKa ¢ KUBOTHBIMU. CHCTEMATUUYECKOE TTOJIOKEHHE YETOBEKA.
CBugeTenpcTBA  CXOJCTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIHHO-
MOpPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (bu3H0TI0Tr0-OMOXMMUYECKHE,
noBesieHUeckue. OTauyus 4eaoBeKa OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIbHOM
CUCTEMBL.

JBrkymue cuiibl ((hakTOphl) aHTPOTIOTEeHE3a: OMOJIOTUYECKHE, COIIMATbHBIC.
CooTHoleHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauu aHTpororeHe3a. PaHHUE 4YenmoBEKOOOpa3HbIe 00E3bsSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEIKHU YeI0BEKOOOPa3HBIX 00€3bsIH U
JO/Ie. ABCTPAIONUTEKN — ABYHOTHE NMPENKH JIoAeH. UenoBeKk yMenblid, MepBhIe
W3TOTOBJICHUS 0Py Tpyaa. YenoBek NpsAMOXOASIINI U EPBBIN BBIXO JIFOAECH 32
npenensl Appuku. Yenosek reiiaenboeprekuil — o0 Npe1oKk HeaHAepTaaIbCKOro
YEJIOBEKA M 4YEJOBEKa pa3yMHOro. YenoBEeK HEAHAEPTATbCKUNM KaK BUJ JIIOACH
XOJIOJHOTO KJMMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THWIA, JEHUCOBCKUM
YeJIOBeK, OCBOCHHE KOHTUHEHTOB 3a mpeneinamu Adpuxu. [laneoreneruka u
najseoreHoOMHKA.

DBOJIIONHST COBPEMEHHOTO 4YelioBeka. EcTrecTBeHHBI OTOOP B MOMYJISIIHSIX
YyenoBeka. MyTanuoHHBIN Tiporiecc M moauMopdusm. [lomynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(QQeKkT ocHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YyeJIoBeKa.

UYenoseueckue pacel. lloHatue o pace. bonpline pacel: €BpONeOUgHAs
(eBpasmiickas),  aBCTpajio-HErpoujHas  (PKBaTOpUalibHAs),  MOHTOJIOUIHAs
(a3uarcko-amepukaHckas). BpeMss u myTH paccelieHusi 4esloBeKa IO IUIaHEeTe.
EnunctBo  dyenoBedeckux  pac. HayyHas  HECOCTOSTEIBLHOCTh  pacU3Ma.
[Ipucrnoco6eHHOCTh YeoBEeKa K pa3HbIM YCJIOBHSAM OKPY)KAIOIIEH Cpebl.




Bnustnue reorpaduueckoit cpenpl u aperidga reHoB Ha MOP(HOTIOTHUIO ¥ (PHU3HOJIOTHIO
YEJI0BEKa.

MexXauCIuIUIMHApHBIE  METOAbl B (U3MYECKOW  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOIIMOHHAS ~ QHTPOMOJIOTHS W MMaJICOAHTPONOJIOTHUS
YEJOBEYECKUX MOMYJSIUA. broconuanbHble MCCIEeOBaHUS MPUPOLI YETOBEKa.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JlemoHCcTpauumn

[loptpetsr: Y. Japsun, JI. JIuku, 4. . Porunackui, M. M. I'epacumos.

Tabmauibl u cxembl: «MeToIbl aHTPOIOIOTHNY, «[ 0JOBHOM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsIHb», «CKeNeT 4YelnoBeKa M CKEJNEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBbIDY, «/[BHXKyIIME CHIIBI AHTPOIIOT€HE3A», « DBOIOLUOHHOE
IpPEBO  YENIOBEKa», «ABCTpalonmuTek», «YenoBek  yMmenbli», «YemoBek
NPAMOXOASIINIY, «JlenucoBckuil yenoBek» «Heannepranbiup», « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UelioBeKay.

OO06opynoBaHue: MyJISDKM  OKaMEHEJIOCTEH, TPEeAMETOB  MaTepualbHOU
KyJIbTYpbl ~TIPEAKOB 4YEJIOBEKa, penpoaykuuu (pororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICMCKUMM CIOKE€TaMH TMPOUCXOXKACHUS 4YeJOBeKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yeperna yesioBeKa U yeperna MMITaH3e, MOJIeTb KUCTH Y€JIOBEKa M KUCTH IIUMIIaH3e,
MOJIEJIA TOpCa MPEAKOB YEIOBEKA.

Jladoparopnasi pa6ora «/3ydeHne 0OCOOEHHOCTEl CTpPOEHHsI CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IpakTnuyeckasi padora «/3yuyeHne 3KOJIOrMYECKUX aJalTallui YETOBEKA.

Tema 6. Jxojoruss — Hayka 0 B3aMMOOTHONICHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIeH cpeaou

3apokeHue 1 pa3BuTHe 3KoIorun B Tpyaax A. ['ymbGonsara, K. @. Pynbe, H.
A. CeBeprioBa, O. I'ekkensi, A. Tencnu, B. H. Cykau€éBa. Pazgensl u 3amauu
sKoJ0TUH. CBSI3b IKOJIOTUU C APYTUMU HayKaMHU.

Metoasl skonoruu. [loneBbie HaOMOACHUS. DKCIEPUMEHTHI B DKOJIOTUHU:
NpUPOAHBIE W J1abopaTopHble. MoJeaMpoBaHUE B HKOJIOTMU. MOHUTOPHUHT
OKpY’KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HaYeHUE HOKOJIOTMYECKMX 3HAHMM JUIsl  YeloBeKa. DKOJIOTHYECKOE
MHUPOBO33pEHUE KaK OCHOBa CBsI3eil yenoBedecTBa ¢ npupoaou. dopmupoBanue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdemoHcTpanumn

[optpetsi: A. 'ym6onsar, K. @.Pymbe, H. A. Ceseprio, 3.l ekkens,
A. Tencnu, B. H. Cykaués.

Tabmmibl U cxeMbl: «Pa3nensl sxojgorumy, «MeToabl 3KoJornny, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yueHue METO/IOB AKOJIOTUYECKUX
HUCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DKoJiornueckue GakTopbl U 3aKOHOMEPHOCTH UX JercTBus. Kiaccupukanus
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUYECKUE, OMOTHUECKHUE, aHTpoIoreHHbie. O01me




3aKOHOMEPHOCTH JACHCTBUSL 3KoJornueckux Qakropos. IlpaBmio MuHuMyma
(K. mpenrens, 0. JInbux). TonepaHTHOCTh. DBpUONOHTHBIE M CTCHOOMOHTHBIE
OpPTaHU3MBI.

Abuotnyeckue ¢akrtopel. CBeT kak sKkonoruueckuii Qaxrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYIIIBI
pacTeHUN M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHaJbHAs poOJIb CBETA.
doTonepuoausm.

Temmneparypa kak sKkojiormueckuid ¢axrtop. JleiicTBHEe TeMrmeparypsl Ha
opraHus3Mbl. [IoMKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skojorumdeckuit ¢aktop. IlpucmocobneHuss pacTeHH K
nojJiep>kKaHuio0 BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOUTaHMUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIIHAs, MOYBEHHA,
IyOMHHAsT  NOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  (PU3UKO-XUMHUYECKHE
0COOEHHOCTH cpejl 00uTaHusl opraHnu3MoB. [IpucnocoOaeHuss opraHu3MOB K KU3HU
B Pa3HBIX cpeaax.

buonornueckne putmbl. BHemHue m BHyTpeHHHME puUTMBL. CyTOYHBIE U
rofinyHbie puTMbl. [Ipucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranuzmoB. Ilonatue o ku3HEeHHOM (opme.
Kusznenusie popMbl pacTeHUN: EPEBbs, KYCTAPHUKU, KYCTAPHUYKU, MHOTOJICTHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTMYECKMX ~— B3aMMOJICHCTBHIA:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomneparus,
MyTYyajlu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBO). Hetpoduueckue
B3aUMOJIECUCTBUS  (Tonmuyeckue, (Qopuyeckue, ¢dadbpuueckue). 3HAYEHUE
OMOTUYECKUX B3aMMOJCHCTBUU [JIsl CYIIECTBOBAaHUS OpPraHuW3MOB B Cpele
oOutanus. [IpyHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JlemoHcTpanumn

Tabnuibel U cxeMbl: «JKkonorudeckue ¢akTopb», «CBETOBON CIIEKTP»,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeIIOKpOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE >XUBOTHBIEY», «DU3MOJOTHUECKHE aJanTallu
KUBOTHBIX», «Cpempl o0OWTaHWS OpraHu3MoB», «buonmornueckue puTMBIY,
«Kuznennsie popmbI pacTeHmil», « KusHeHHbIE (HOPMBI )KHBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOI'0 Jiecay, «IDKOCHCTEMa XBOMHOro Jecay, «llemu mutanusy,
«XUIITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «CumOmn03»,
«KommeHcanuzmy.

O6opynoBanue: repOapud PacTCHUH W JKUBOTHBIX, IPHUCIIOCOOJICHHBIX K
BIUSHUIO PAa3IMYHBIX SKOJOTUYECKHX (PAKTOpPOB, TIepOapuu CBETONHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHMS], TepOApUU U KOJUIEKIIUU TETUIOIIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pAaCTEHUM, dyyena MNTHULl U 3Bepel, repdapuu




pacTeHui, oTHOCSAIIMXCS K rurpoduram, kcepopuraM, me3opuTaMm, KOMHATHBIE
pacTeHUs] JaHHBIX TPYII, KOJUJICKIINH >KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax,
repbapuy ¥ KOJJIGKIIMM PACTEHUH U IKUBOTHBIX, OO0JaJaloOlUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KM3HU, repbdapuu u
KOJUICKITUU PACTCHHM W JKUBOTHBIX PA3IMYHBIX XU3HEHHBIX (HOPM, KOJIICKIIHH
YKUBOTHBIX, YUYACTBYIOUIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi padora «BpIsiBIeHHE NPUCIIOCOONIEHUH OPraHU3MOB K
BIIMSIHUIO CBETA».

JladopaTopHasi padGora «BbIsiBIIeHHE NTPHUCHOCOOJIEHHI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopHasi padora «AHATOMUYECKHE OCOOEHHOCTH pacTEeHUl u3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixos10rvsi BUAOB ¥ NOMYJISA U

OKOJIOTUYECKUE  XapaKTepucTUKu  nonynsuud.  [lomymsammss — kak
ononornyeckas cucreMma. Poinb HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
O0COOCHHOCTEW OMOJOTUM BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasi M TIOJIOBAasl CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTpAIIHS.

Dxoyioruyeckasi CTpykrypa nomyssiuuu. OleHKa YUCICHHOCTH TOMYJISIIUH.
JAvnHamuka nonyisiuud U e€ peryisinusa. buoTudeckuil MOTEHIMAN MOIYJISLIHH.
MopenupoBaHue JUHaAMHUKA NOMyJsiuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUSA. Perymnsius YUCICHHOCTH MOMYJSALMA: posib (PaKTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTUYECKUE CTPATETHH BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoOJIOrMUECKO HHIIE BUAa. Mectoobutanue. MHoromepHas
MoJzenb sKkosiornyeckon Humm Jk.M. XatumHcoHa. Pa3Mepsl 3KOJIOrHYecKoun
Huiy. [loTeHnnanbpHas U peaaTn30BaHHAas HUIIIY.

Bun kak cucrema nomyisiuid. Apeanbl BUAOB. Buapl U UX >KU3HEHHBIE
CTpaTeruu. IKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MWIPALMH KUBOTHBIX. buHomormdyeckue
WHBa3UM YYKEPOJIHBIX BUJOB.

JlemoHcTpanumn

[Moptper: JIx. Y. XaTYUHCOH.

Tabmuibl ¥ cXembl: «DKOJIOTHYECKUE XAPAKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mHomyjisiquun», «Bo3pacTHble  NHUpaMUbl
nonyysiiun», «CKOpOCTh  3acelieHUs TOBEPXHOCTH 3€MJId  Pa3IMYHBIMU
opranuzMamny, «Mogeinb 3kosiorndeckort Hummm k. M. XaTunHcoHay.

Oo6opynoBanue: repbapun pacTeHUH, KOJJICKIIUHA KUBOTHBIX.

Jladoparopnasi  padora «IIpucnocobnenust  ceMsiH  pacTeHUM K
pacCesIeHUION.

Tema 9. DKo0rus COO0OIECTB. DKOJOTHYECKHE CUCTEMEI.

CooOmectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OUOLIEHO3E.




Okocucrema Kak OTKpeITas cucrteMa (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B HKOCHUCTEME: TMPOIYIEHTHI, KOHCYMEHTBHI, PEIYyLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOuoTHyeckue OJIOKU
skocucteM. [1ouBbI U UITBl B 3KOCHCcTEMax. KpyroBopoT BElIEeCTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHbIE  TIOKa3aTeJd  dSKOCUCTEMBbl. buomacca #  MPOIYKIUS.
DKOJOrM4ecKue MUPaMu bl YUCEN, OMOMACChl U SHEPTHH.

Junamuxa 9KOCUCEM. Kamacmpoguueckue nepecmpouKu.
Dnyxmyayuu. HaripaBneHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIINECTB — CYKIIECCHUHU.
[lepBuyHble ¥ BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBL. AHTPONOTCHHbIE
BO3JlelicTBUSL Ha cykueccud. KimmakcHoe cooOmiectBo. buopasznooOpasue u
MOJIHOTa KPYTrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCEMbL 03EP U peK. IKocucmemvl Mopel u
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATpO3KOCHUCTEMA. ArponeHo3. Pasmnums
MEXK/1y aHTPOTIOT€HHBIMH U MTPUPOJTHBIMHU SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opoackas
bnopa u ¢ayna. CuHaHTpomuzanus Tropojickol ¢ayHbl. buosorudeckoe u
XO3SIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKocucTeMax. Ponb kackaomozo sghgexma u 6u006-30upukamopos (Kuouesvix
61008) 8 QyHKYuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMYNBOCTh OPraHU3MOB, OMYJISILIUM U SKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3ACHCTBUM.

Mexanuzmoi go30elicmeust  3acpA3HEHUU  PA3HLIX  MUNO8  Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUs.
MeTo10710THSI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanumn
IToptpert: A. JIx. Tencnu.
Tabauisl 51 cxeMbl: «CTpyKTypa OuoIIEHO3aY, «JKocucrTemMa

IITUPOKOJUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTO Jiecay, « DyHKIIMOHATbHBIC
IPYIIIBI OPTaHU3MOB B KOCHCTEME», « KpyroBopoT BeIiecTB B 3KocucTeMe, «Lenn
nuTaHus (macTOWIHAs, AETPUTHAsA)», «IKOJOTUYECKasl TMHpaMuia YUCe»,
«JKonoruyeckas mupamMuyia OMOMaCChly, «IKOJIOTHYECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue 6onotay, «llepBuunas cykmeccus», «BoccTaHOBICHHE Jieca TOCIe
nokapa», «9KocucTteMa o3epa», «ArporeHo3», «KpyroBopoT BeIIeCTB U MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOosKocucTemM».

Oo6opynoBanue: repbapun pacTeHUA, KOJUIEKIIMN HACEKOMBIX, UydeJia ITUIT |
3Bepeit, repbapuu KyJIbTYypHBIX M TIUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IMpakTnueckas padora «3ydenue u onucanue ypOO3KOCHUCTEMBD.

JlaGopaTopnasi pabora «/3yueHue pazHooOpa3usi MEIKHUX [OYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMaX).




IKCKypeus «IKCKypcHsi B THIIMYHBINA OnoreoiieHo3 (B a1yOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKypCcHsl B arpodKOCUCTEMY (Ha MOJE€ WIM B TEIJIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obOmemnnanerapHas oOosiouka 3eMild, T/I€ CYIIECTBYET WM
CyIlIECTBOBaJa XU3Hb. Pa3BuTue npencrasieHuit o buocdepe B Tpynax 9. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6nocdepsr u e€ cocras. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cylIiecTBOBaHUsA Ouocdepsl. OcoOeHHOCTH Ouochepsl Kak
ri00abHON PKOCcUCTeMBI. JMHamMudeckoe paBHOBecue B ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHYECKHUE ITUKIIBI (YTaepo/a, a3oTa). PUTMHUYHOCTD siBIIEHUH B
ouocdepe.

3oHanbHOCTH OMoOchepnl. Ilonsitue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIIAHHBIE U ITUPOKOJIMCTBEHHBIEC JIeca, CTEH, CABaHHBI,
MYCThIHU, TPONTUYECKUE JIeCa, BEICOKOTOpbs. KiluMaT, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa ¥ PyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIMaa
u 6uocepHbIX PYHKITUH.

JdemoHcTpanumn

IToptpetsl: B. U. Bepuaackuii, 2. 3rocc.

Tabmuubr u cxemsl: «I'eochepsr 3emnm», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yrinepoma B mnpuponae», «KpyroBopoT KHCIOpPOJia B MPUPOAEH,
«KpyroBopoT Bozabl B mipupoje», «OCHOBHbIE OMOMBI Cyiiny, «Knumatudeckue
nosica 3emnu», «TyHapay», «Talray, «Cmemanneiii jgec», «ILIupokoInCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

OOGopynoBanue: repOapud  pacTEHUM  pa3HBIX  OMOMOB,  KOJUICKIIUU
YKUBOTHBIX.

Tema 11. HestoBek M OKpyxka0LIas cpeaa

OKOJIOTUYECKUE KPHU3UCBI M UX IpUYMHBL. Bo3aencTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYIIHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOIHOM
cpeabl. OxpaHa BOJIHBIX pecypcoB. PaspymieHune mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpPOINIOTE€HHOE BO3JEHCTBUE HA PACTUTENIbHBIA U KUBOTHBIN Mup. OxpaHa
pPacCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPHUPOBI.
Kpacasie xHuru. Ocobo oxpansemble mpupoansie Tteppuropuu (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TAPKHU.

OCHOBHBIE TIPUHLMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U MPUPOBDI.
PanimonanpbHOE  TPUPOJONOIB30BAHME W COXpaHEHHE  OMOJIOTMYECKOTO
pazHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTUUECKUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KpU3UCa U €0 BEPOSITHBIE MOCIICICTBUSI.




Pa3BuTHEe METOIOB MOHMUTOPUHIAa PA3BUTHUA OMACHBIX TEXHOTEHHBIX
nporeccoB. CucmemHnvle UCCIe008aHUA Nepexooa K pecypcocbepezarowell u
KOHKYPEHMOCNOCcoOHotl dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvi, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOEIbHLIX 6U008 U 9IKocucmem. (OcHOBbI
9Kopeaburumayuyu dKocucmem u cnocooos 6o0pvbOvLl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JdeMoHCcTpanuu

Tabmuubl W cxeMbl: «3arps3HeHue  atMochepel»,  «3arpsi3HEHHE
ruapocdepbl», «3arpszHeHne nouBb», «llapHukoBwii  3ddexkT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: Gororpaduu OXpaHseMbIX pACTeHUM U KUBOTHBIX KpacHo# KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH peruoHa.

IJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOI'MN HA YPOBHE CPE/JHEI'O OBIIEI'O OGPA30OBAHUS
JINMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHUS
oOyyJaromuMHUCs TPOrpaMM cpeaHero oOiiero oOpa3oBaHUsA: JIMYHOCTHBIE,
MeETaIpeIMETHBIE U IPEIMETHBIE.

B cTpykType TMUHOCTHBIX PE3yJIHTATOB OCBOCHHMS IIPOTPAMMBI 110 OMOJIOTHH
BbIJIEJICHBI CIEAYIOLIUE COCTABIIAIOIINE: OCO3HAHUE OOYYaIOIIMMUCA POCCUMCKON
IPaXKIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
" CaMOOIIPEAEIICHUIO, HaATUYUe mMomueayuu X 00y4YeHHI0
OMOJIOTHH, YenenanpasieHHoe pa3eumue BHYTPEHHUX YOEXKICHUH JIMYHOCTH Ha
OCHOBE  KJIIOUEBBIX IIEHHOCTEH M  HCTOPUYECKUX TpagulUid  pa3BUTHUS
OMOJIOTMYECKOT0 3HAHMS, 2OMOBHOCMb u CcnocobHocmb 00YUYaOIUXCS
PYKOBOJICTBOBATbCSI B~ CBOEH  JIEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYLIUMU CUCTEME OHOJOTHYECKOro OOpa30BaHMS, HATUYUe
npPAaBoCO3HAHUS FIKOJIOTUYECKON KYJbTYPBbl, CHOCOOHOCIU CMABUMb LIETN u
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS ITPOTrpaMMBbl IO OMOJOTUU JOCTUTAIOTCS
B €JMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHM C
TPAAULMOHHBIMUA POCCUICKHUMU COLUOKYJBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIAaMU U HOPMaMHU
MOBEICHUSI U CIOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOBOCIIUTAaHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXKEHUS K 3aKOHY W MPABOMOPSIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepannu, NpUpoaEe U
OKPYKAIOIIEN CPELE.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS ydeOHoro mnpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00Y4arOIIMXCsl pyKOBOACTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX



OpUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHHMX  YOCXKIACHUH, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHMCKOTrO OOIIECTBa, PacHIMpPEHUE >KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOLIECCE PEaTn3alMi OCHOBHBIX HAIPaBICHUU
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TTO3UITUN 00YUAIOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IIpaB M O00S3aHHOCTEH, YBa)KCHHUE
3aKOHa M MPaBOMNOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUHM Y4YEOHBIX M MO3HABATEIBHBIX 3a7a4, BBIMOJHCHUH
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh ONPEACNISITh COOCTBEHHYIO TO3UIUIO [0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSITH €€;

YMEHHE YYHUTHIBATh B CBOMX JEHUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOJICH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM I10JIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX UM MCCIEAOBATEIbCKUX 3a/ad, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JICATEIILHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXTaHCKOMN WUJICHTUYHOCTH,
MaTpUOTHU3Ma, YBAKEHHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH MEPE.
PonuHou, ropoctu 3a CBOM Kpal, CBOXO PoJIMHY, CBOM SA3bIK U KYJIBTYPY, IPOILLIOE
Y HACTOSIIIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIICHUE K MPUPOJHOMY HACIEINUIO U MTAMSTHUKAM ITPUPOIBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUHUCKUX YUYE€HBIX B CTAHOBJICHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHUS OWOJOTMHM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 0O0IIIECTRA;

uaerHas yoexJEHHOCTb, TOTOBHOCTh K CIIyXeHUI0 W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIMTAHUS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOIa;

c(hopMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MOBEIACHNS,

CIIOCOOHOCTh OIIEHWBATHh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPHUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3JAHUIO0 CEMbH HA OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBHUH C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHMIO B pPa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) pusuyeckoro BocnUTaHHs, (POPMHUPOBAHMA KYJIbTYPbl 310POBb W
IMOIMOHAJILHOTO 0JIaronoJIyYns:

NOHMMaHUE M peanus3anus 3J0pOBOro M 0Oe3omacHoro oOpasza KU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHUE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHE LEHHOCTH NPaBUJl HHAWUBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJIECACTBUN M HEMPUATHUS BPEIHBIX MPUBBIYEK (YIMOTpEOICHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) TPyZA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTUYECKOM M COLMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEPEC K pa3nudHbIM cepam npodhecCuOHATBHOM JIeITeIbHOCTH, YMEHHE
COBEpIlIaTh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun W peaTu30BHIBAThH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCITIMTAHUS:

AKOJIOTMYECKU II€JIeCO00pa3HOe OTHOIIECHUE K NPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS HKOJIOTMYECKOW KYJbTYphl: NPUOOPETEHHE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TMOCJICACTBUMA s
OKPYXarOUIEH CPEIbl;

OCO3HaHME TJIOOATBHOTO XapaKTepa IKOJOTUYECKUX MpoOJieM W MyTed ux
peuieHus;

CIIOCOOHOCTh HCIIOB30BaTh MPUOOpETaeMble TPU HU3YYCHUH OHOJIOTHH
3HaHWST W YMEHUS TMPU PEIICHHH TPoOJeM, CBS3aHHBIX C PalMOHAIHHBIM
MPUPOONOIb30BaHNEeM  (COONIOZICHUE  TpaBWUJ  TOBEACHUS B TIPHUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOchephl);

AKTUBHOE HENPUATHE JIEUCTBUM, MPUHOCAIIMX BpEd  OKPYKAKOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpHUATHBIE AKOJOTHUUECKHE
MOCJIEACTBUS MPEIANPUHUMAEMBIX JCHCTBUM U MPEIOTBPAIATh UX;

HaJU4YUe Pa3BUTOTO KOJOTHYECKOTO MBIIIJICHUS], SKOJOTHYECKON KYJIbTYPHI,
OTbITa NEeSATeTbHOCTU AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS



PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIBLHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN ACSITETbHOCTU SKOJOTUIECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKHd M OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JTUAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3LIKOBOM M YUTATEIBCKOM KYJIBTYpPhl KaK CpelIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NoHUMaHue crnenupukyd OMOJOTrMU KaK HayKd, OCO3HaHMsS €€ poJid B
GbopMHpPOBaHUU PALNMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO
npeacTaBieHusT 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH HpodiemM
COXPaHEHUs1 IPUPOITHOTO PAaBHOBECHS;

yOXKAEHHOCTh B 3HAYMMOCTH OWOJIOTWU I COBPEMEHHOM IHMBHIN3ALINU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHsS MEAMIIMHBI, CO3/aHHE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTb PECypCHble  MpOOJEMbl  pPa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJa U3 TIIO0ANBHBIX YKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHrss  MepexoJa K  YCTOMYMBOMY  pasBUTHIO,  PAllMOHATHEHOMY
MCIIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHMHM OHOJIOTMYECKUX 3HAHUH B ULEJIX
NOBBILICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOW TPaMOTHOCTU oOydaroniuxcs, GopmMupyeMoi
IpU U3Y4eHHH OUOJIOTUH;

NOHUMaHUE CYIUIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yaeMmble 3HaHMs /JIsi aHaiu3a Hu
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUpPAa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C IENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIONB30BaTh OMOJOTHYECKHE 3HAHUS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHWE IICHHOCTH HAyYHOH [eATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHAUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HaHWM 1O OWOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUSI YUeOHOTo TpeaMmeTa «bruomorus
BKJIIOYAIOT: 3HAaYMMble JJIsI (POPMHUPOBAHUS MHUPOBO33PECHHS OOYyHAIOLIUXCS
MEXIMCIMUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIeHAyYHbIC MOHATHUS, OTpaKarollue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHeUUu(PUKYy METOJI0B TO3HAHMUS,
HCIIOJIb3YEeMBbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MPOILiecC,



CUCTEMA, Hay4yHbIN (aKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeIOBaHKe, HAOIIOACHNE, U3MEPEHNUE, SKCIIEPUMEHT U JAPYTHE); YHUBEPCAIbHbIC
yueOHble JelCcTBUS (TO3HABaTeNbHbIE, KOMMYHHUKAaTHUBHBIC, pEryJISITHUBHbBIC),
obecrieunBaromme GopmupoBaHue GyHKIIMOHATHHOW TPAMOTHOCTH M COIUAITBHOM
KOMIETEHIIMM  OOYYalOUIMXCs; CIOCOOHOCTh  OOYYalOIIMXCS  HCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUILTHHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCATbHbBIC
y4eOHBbIE IEMCTBUS B TO3HABATEILHON U COLMAIIBHON MPAKTHKE.

B pe3ynbrare u3yueHnust OMOJI0TMY Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHuUs
y oOyuvatomierocs OyayT chOpMHpPOBaHBI I[O3HABATENIbHBIE YHUBEPCAIbHBIC
y4yeOHbIe JeHCTBUS, KOMMYHUKATUBHBbIC YHUBEpCAJbHbIE Yy4eOHbIC JEeHCTBUS,
peryJsiTUBHbIC YHUBEPCAIbHBIC yUeOHbIE IEHCTBHSI, COBMECTHAS IEATEIbHOCTb.

MeranpeaMeTHbIe PE3yNbTaThl OCBOEHUSI MPOTpaMMBbl CPETHEro OOIIero
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OgByaieHUe YHMBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSMMU:
1) 6a30oBble JIOrHYeCKHE ICHCTBUS:

CaMoCTOSITENNbHO  (DOpPMYNTHpOBaTh W aKTyalM3UpOBaTh  MpoOjeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

HCIIONIb30BaTh TPU OCBOCHWUW 3HAHUN NPUEMBI JOTHYECKOTO MBIIUICHUS
(ananmu3za, cuHTE3a, CpPaBHEHM S, KiacCu(pUKaluu, 0000IIEHUs ), PACKPBIBATh CMBICI
OMONOTHYECKUX TOHATHH (BBIICIATh WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATDH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

OTpEeNeNATh IeNU JEATEIBbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl AESTEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TTOHSATHS JJIsl OObSICHEHUS (DAKTOB U SBJICHUIM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMUECKHE pacCyKIeHUs (MHAYKTUBHbIC, JACIyKTUBHBIE, I10
aHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHS B pPaccMaTPUBAEMBIX
SIBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

OPUMEHSTh  CXEMHO-MOJENBHBIE  CpEeACTBa  JUIsl  TPEJCTaBJICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHWHA B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a
TaK)Ke MPOTUBOPEUNH PA3HOTO POJIa, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX
UCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHHUS MPOOJEMBbI C YU4ETOM aHaliM3a UMEIOIINXCS
MaTepHaIbHBIX U HEMAaTePUATIBLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€SATEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITEITbHOCTH;

KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  peajbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE [TPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE TeHCTBHUS:

BJIaJIETh HaBBIKAMU YIEOHO-HCCIEA0BATEIHCKON 1 TPOSKTHOM ACSITEILHOCTH,
HaBBIKAMHM  pa3peuieHusi npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TIO3HAHUS;



UCIOJb30BaTh Pa3IUYHbIE BHUIbl JAESITEIBHOCTH IO TMOJIYYEHUIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalNH, MPeoOpPa3OBaHUI0 M TPUMEHEHHUIO B Y4EOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3JaHUH YUEOHBIX M COI[MAIbHBIX TPOEKTOB;

(opMuUpOBaTH HAYUHBIN THUIT MBIIIICHUS, BIaJIETh HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa3oBaTEIbLHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TMIIOTE3Y €€ PEIICHNUs, HAXOIUTh apTyMEHTBHI JUIsl I0Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IIOJYyYEHHBIE B XOJE PELICHUS 3aladd pe3yJbTaThl,
KPUTHYECKH OIIEHMBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITH II€TICHANPABICHHBINA MOUCK TEPEHOCa CPEJCTB U CIIOCO00B
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh TEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO 001acTu
KHU3HECITSIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX IPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIBHBIC MOAXOAbI U PEIICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B Pa3IMUHbIX UICTOYHHKAX HH(POpMALUU (TeKCTe y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATH
UHGOPMALIMIO Pa3IMYHBIX BUJOB U (OPM IPEACTaBICHUS, KPUTHUECKH OLICHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(dbopMyTUpOBaTH 3aMpPOCHl U MPUMEHSTh Pa3TUYHbIE METOJbI MPU MOUCKE U
otbope Ouosoruueckor mHMOpMali, HEOOXOAUMOM 7l BBITIOTHEHUS YYEOHBIX
3amad;

nproOpeTaTh OMBIT HCIOJB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  TpEACTABICHUS
ounonornyeckor nHpopManuu (Cxembl, rpaduKu, JUArPaMMBbI, TAOJIHIIBI, PUCYHKU U
Apyroe);

HCIIOJIb30BaTh HAyYHBIH S3BIK B KayecTBe CpelIcTBa Mpu pabore ¢
Ononornyeckod HWHPOpMANMEH: TPUMEHATh XHUMHUYECKue, (Qusnyeckue u
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIBI, (popmyibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NpeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISAHOCTH;

BJaJeTh  HaBBIKAMH  pAaClO3HABaHWsI W 3alIUThl  WH(OpPMAIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:



1) o0mennme:

OCYIIIECTBIISITH KOMMYHHKAITUU BO BCeX chepax )KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIU JUCKYCCHM MO CYIIECTBY OOCYKTaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYKJICHUSI OTHOCUTEIHHO BBINOJHEHUS IpeajiaraeMoiu
3a/1a4ul, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUMU JAPYTUX YYACTHUKOB
JMajora Wik JUCKYCCUN);

pacno3HaBaTh HEBEpOalbHBIE CpPEACTBA OOLIEHUS, I[OHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIuH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUSI M B3aUMOJCHCTBUS, MOHUMATD
HaMEpEHUs IPYTUX JOJIEeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MMOHKMMATh U KCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUAYaJbHOU
paboTHI MPU PEIICHUH OMOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIINOBBIX (HOPM B3aUMOJECHCTBUS MIPU PEIICHUU yUeOHOU 3a/1auH;

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh II€JIM  COBMECTHOM  JIEATENbHOCTH, OPTraHU30BBIBaTh WU
KOOPAMHUPOBATh JIEUCTBUSA MO €€ JOCTHIKEHHUIO: COCTABJATh IUIAH JIEWCTBUU,
pacmpeienarh pojau ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4eCTBO CBOErO BKJIAJa U KaXJOTO yYaCTHHKA KOMAaHIbI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjiaraTh HOBBIE TIPOEKTHI, OIICHWBATh HJAEH C TMO3UIIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TMO3UTHUBHOE CTPATErMYECKOe TOBEJACHHE B PAa3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.
OBJaieHne YHUBEPCAIbHBIMH PEryJISITUBHBIMU A€HCTBUSIMM:

1) camoopranu3anusi:

WCIIOJB30BaTh OMOJIOTUYECKUE 3HAHMS ISl BBISBICHHUS MpoOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U YU€OHBIX CUTYyAITUsX;

BBHIOMPAaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHUU IICJICBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKAaX MO OTHOIIECHUIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MMO3HABATEIIBHYIO JIESITENLHOCTD, BBISIBISATh
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/la4l B 00pa30BaTEIHHON
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSTENIbHO COCTaBISITh IUIAH PEIICHHUs] MpoOJeMbl C  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTCHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTCHU;



JieJ1aTh OCO3HAHHBIN BBIOOP, ApIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW JPYAHMIIMU B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJAJE€Th HAaBBIKAMU  II03HABATEIbHOW  pe(IeKCMHM KAaK  OCO3HaHUsA
COBEPIIAEMBIX JEWCTBUM M MBICIUTENIBHBIX IPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAHUI, UCHOJIb30BaTh NPUEMBI PEQIEKCUM AJI1 OLEHKU CHUTyalllH, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OLIEHMBATh PUCKM M CBOECBPEMEHHO IIPUHMMATh PELICHHS IO HX
CHIDKEHHIO;

IIPUHAMAaTh MOTHBBI M AapPryMEHTBHl JAPYIMX IIPH aHAIN3E PE3YyJbTAaTOB
NEATEIBHOCTH;

3) npuHsATHE ceOs ¥ IPYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M AapryMEHTBHl JAPYIMX IPH aHAIN3E PE3YyJbTAaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOCHUS COJACpX aHUS YYEOHOTO TMpeaMeTa
«buonorusiy Ha yrayOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleueHue
poUIBLHOTO 00yueHust 00yJaromuxcs OUOJIOTHH. Onn BKJIFOYAIOT:
cnenuduyeckue Ajisi OMOJOTUM HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHHIO, UHTEPIIPETAIMN U MPEeoOpa30BaHUIO 3HAHUHN, BUIBI JEATCIHBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3UYHBIX YUCOHBIX, a TaK¥KE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yiabTaThl MPECTABICHBI 10
rojiamMm U3y4eHusl.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTrO mpeamera «buonorus» B 10
Kacce TOJDKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECTE€ W PO OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MO3HAHWM  3aKOHOB  TPHUPOABI M  PEHICHUU TPoOJeM  PAIMOHAIBLHOTO
MIPUPOOIIOIL30BaHNS, O BKJIAJIC POCCUHCKUX W 3apyOCIKHBIX YUEHBIX B pPa3BUTHE
Onosoruu;

BJIQJICHUE CHUCTEMOW OWOJOTMYCCKUX 3HAHWHA, KOTOpas BKIIFOYACT:
OCHOBOITOJIATAlOIIe OHOJIOTHYECKUE TEPMHUHBI M TOHATHS (JKWU3HB, KJIETKA,



OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHYECKHE TEOPUU
(xnetounas teopus T. [lIBanna, M. llneitnena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacnencTBeHHocT 1. Moprana), yuenuss (H. W. BaBwioBa — o 1eHTpax
MHOT000pa3us U NPOUCXOKIEHUS KyIbTYPHBIX PACTEHHI1), 3aKOHBI (€IUHOO0pa3us
NOTOMKOB TE€PBOT0 IMOKOJIEHUS, PACLICIUICHHS, YUCTOTHl TaMeT, HE3aBUCHMOIO
HacinenoBanus [ Mennens, TroOMOJOTMYECKHMX PSAAOB B HACJIEACTBEHHOU
n3meHunBoctd H. M. BaBuiioa), npuHIMMIbI (KOMIIJIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIIO3HAHMS, HCIOJIb3yEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpraHOB pAaCTE€HUW, >KUBOTHBIX, YEJIOBEKA, IMPOLIECCOB JKU3HEACITEIBHOCTH,
MPOTEKAIONIUNX B OpPraHU3Max PACcTCHUH, KUBOTHBIX M YEIOBEKa, OMOJOTHYECKHIX
IIPOLIECCOB: OOMEHA BEUIECTB (METabOJIM3M), MPEBPAILECHUS dHEPTUH, OpOKEHUs,
aBTOTPO(HOTO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTAIMOPUOHATBLHOTO Pa3BUTHUS,
pPa3MHOXEHUS,  WHAUBUAYAIBHOIO  Pa3BUTHS  OpraHu3smMa  (OHTOTEHE3a),
B3aMMOJIEHCTBHSI T€HOB, FE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMM KIETKH U HX
(GYHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M HUX (QYHKUMSIMH, MEXKIY
OpraHaMd M CHCTEMaMH OpPraHOB y pAcCTEHHM, *UBOTHBIX W YEJIOBEKAa M HX
(GYHKIUSAMH, MEXAY CHCTEMaMU OpPraHoB U MX (QYHKIUSMH, MEXAY OSTanaMu
oOMeHa BEelIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
TanamMu 3MOPHUOHAIBHOTO PA3BUTHS, TEHOTUNIOM U (PEHOTUNIOM, (EHOTHIIOM U
(dhaxkTOopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTINYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

YMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aPTyYMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIs JOKAa3aTeIbCTBAa POJCTBA OPraHM3MOB Pa3HbIX
CHUCTeMaTUYECKUX TPYIII,

YMEHHE petiaTh OMOJIOrMYECKUE 3a/1a4H, BBISIBIISITh IPUYMHHO-CIIE/ICTBEHHBIE
CBSI3U MEXKAY UCCIIEyeMbIMU OMOJIOTMYECKUMU MTPOLECCaMU U SIBICHUSMH, JeNaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHHU IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBHITIOJIHATH Ja0OpPATOPHBIE M TMPAKTHUYECKHE padOTHI, COOMIOAATh
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIbHBIMU
cpeacTBamMu, GopMyIupys Lelb HCCIEIOBaHUs, AaHAIU3UPOBATh MOJYyYCHHbIE
PE3yNIbTaThI U JCNaTh BBIBOJIBL;

yMEHHUE Y4YacTBOBaTh B yue€OHO-HCCIIEOBATEIbCKON paboTe mo OUOJIoTHH,
DKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze IIKOIBHBIX HAYYHBIX OOIIECTB, U



nyOJMYHO  TPEACTaBIIATH  MOJIyYEHHbIE  pe3yJbTaThl HAa  YYEHHUYECKHUX
KOH(EpEeHIINSIX;

YMEHHUE OLICHMBAaTh ATUYECKUE ACHEKThl COBPEMEHHBIX HCCIEAOBaHUI B
o0acTv OMOJIOTUHU U MEIUIMHBI (KJIOHHPOBAaHKE, UCKYCCTBEHHOE OTUIOI0TBOPEHUE,
HaIlpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BHIOOp Oyaymiei mpodeccuoHaIbHOU
JESITEIbHOCTH B 00JIACTH OMOJNIOTMH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH,
CEJIbCKOTO XO3SMCTBa, MUILEBOM MPOMBIIUIEHHOCTH, YIIyOJIATh MO3HABATEIIbHbBIN
WHTEpEC, HaIlpaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTRYIOIIEH Npodeccun u
MPOJIOJDKEHHE  OMOJOTHYECKOro 00pa3oBaHMs B OpPraHM3alUsX  CPETHEro
PO EeCCUOHATIBEHOTO U BBICIIEr0 00pa30BaHUs

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAKATh:

cOPMUPOBAHHOCTh 3HAaHUM O MecTeé M poiu OHOJIOTUM B CUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHHBI MUPa, B TO3HAHUH 3aKOHOB IPUPOIBI M PEIICHUN SKOJIOTHUECKHUX MTPOoOIeM
YeJIOBEUeCTBa, a  TaKKe B PEIIEHMHM  BOIPOCOB  PALMOHAIBHOIO
IPUPOIOTIONB30BAHUS, U B (DOPMHUPOBAHUH IECHHOCTHOTO OTHOIICHHS K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOrOB B
pa3BUTHE OMOJIOTUH;

yMEHHUE BJIJ€Th CHUCTEMOW OHWOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT
ONpe/iesieHus] U MOHMMAaHHE CYUIHOCTH OCHOBOIOJAraroluX OHOJIOTHYECKUX
TEPMUHOB W TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OUOIOTrHYECKHUE TEOPUHU
(aBomroniionHas teopust Y. JlapBuHa, CHHTETHYECKAsE TEOPHS IBOJIIOIUH), YUECHUS
(A. H. CeepiioBa — 0 myTsX 1 HarpasieHusx 3Bomtonuu, B.J. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus JIx. Xapau u B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bopa), mnpaBuna (munumyma [O. JIuGuxa,
HKOJIOTMYECKON NHUpaMHIbl 3HEpruum), rumore3bl (rumore3a «Mmupa PHK»
V. I'unGepra);

YMEHHE  BIaJeTh OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHMS,
UCITIOJIb3YEMbIMH B OMOJIOTUYECKUX UCCIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHUE, SKCIIEPUMEHT), CIOcOO0aMu BBISBICHUS U
OIICHKH aHTPOIIOTCHHBIX M3MECHECHHI B IPUPOJIC;

YMEHHUE BBIIEIATh CYLIECTBEHHbIE MPU3HAKU: BUJOB, OHOIE€OLEHO30B,
DKOCUCTEM H OMoc]epbl, CTAOMIM3UPYIONIETO, JABUXKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONAaTPUUECKOr0 U CUMIIATPUUYECKOTO BUI000pa30BaHus,
BITUSTHUS IBYDKYIITUX CHUJT BOJTIONUY Ha TeHO(OH/] TOMYJISIIAN, TPUCTIOCOOICHHOCTH
OpraHu3MOB K cpene oOOWTaHWs, YEepPeJOBAHUS HANPABICHUA HBOJIOIUH,
KpPYroBOpOTa BEUIECTB U MOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHUE YCTAaHABIWBATh B3aMMOCBSI3M MEXIy IMPOIIECCAMH HBOJIIOIUH,
JIBKYIIUMH CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH DPAa3JIMYHBIX DKOCHUCTEM H
MIPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIUYHMTENIBHBIE  TPU3HAKA  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K cCpefie OOWTaHus, aOMOTUYECKHMX M OMOTHYECKUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBSI3€  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIHUE AaPTYMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JUI JOKA3aTeIhCTBA POJICTBA OPTraHW3MOB Pa3HBIX
CUCTEMATHUYCCKUX TPYIIT, B3aUMOCBSI31 OPTAaHU3MOB M CPEJIbl OOWTaHMS, SUHCTBA
YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXpPaHEHUS MHOTrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBA;

yMEHUE peniaTh OMOJOTUYECKHE 3a]1a4H, BBISBIISTH MPUYUHHO-CIIC/ICTBEHHbIE
CBSI3U MEXKJIy UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSAMH, JIeJIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBIMOJHATH J1a0OpaTOpHBIE U MpaKTUYECKUe padoThl, COOJIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPSATh HX IKCIEPUMEHTATIHLHBIMU
cpencrBamu, GOpPMYJIUPYs II€JIb HUCCIENOBAaHUS, AHAIM3UPOBATH MOJYYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE y4acTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKONM paboTe MO OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  IOJYYCHHBIC  PE3yJbTaThl HA  YYCHHUYECCKHUX
KOH(epeHUusIX;

YMEHHUE OIICHUBATH THIOTE3bI U TEOPUH O TIPOUCXOKICHUH KU3HU, YEITOBEKA
U 4YEJIOBEYECKUX pac, O MPUUYMHAX, MOCJIEJCTBUSIX U CHOCO0aX MpEeAoTBpaICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BHIOOP Oyayiield mpodeccHoHATbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONBE30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHH, CEIBCKOTO XO35AWUCTBA, MHUIIEBON
MIPOMBIIIUICHHOCTH, YTAyOJsATh TO3HABATENbHBI WHTEPEC, HaNpaBIEHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud ©  MPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEAHETO MPOGECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHMUME
10 KJIACC (3 yaca B He/eJ110))

Ne HammeHnoBanwme paznenos u KOJIMYECTBO YacoB ANEKTPOHHEIE (ITUPPOBHIE)
TEM IIPOTrpaMMBL BCETO KOHTPOJIBHBIE TMPAKTUYICCKUEC 06pa30BaTeJIbeIC peCypChI
paboThI paboThI
1 buonorus xak Hayka 1 1 https://www.yaklass.ru/p/biolog
ia#fprogram-10-klass
2 JKuBble cUCTEMBI U UX 2 https://www.yaklass.ru/p/biolog
Y3yueHHE ia#program-10-klass
3 buonorus knerku 2 05 https://www.yaklass.ru/p/biolog
ia#tprogram-10-klass
4 Xumunueckas 10 1 https://www.yaklass.ru/p/biolog
5 Crpoenue u pyHKITUH 8 1 2 https://www.yaklass.ru/p/biolog
KIIeTKHI ia#program-10-klass
6 OOMeH BEIECTB U o] 1 https://www.yaklass.ru/p/biolog
npeBpalleHue SHEPIuK B ia#program-10-klass
KJIETKE
7 Hacnencrsennas 9 0.5 https://www.yaklass.ru/p/biolog
uHOpMAaIHs 1 ia#program-10-klass
peanusanus €€ B KIIETKE
8 JKu3HEHHBIN ITUKIT 6 1 1 https://www.yaklass.ru/p/biolog
KIIETKH ia#program-10-klass
9 Ctpoenue u GpyHKIUU 17 1.5 https://www.yaklass.ru/p/biolog
OpraHU3MOB ia#program-10-klass
10 Pa3zmuoxeHHE 1 8 15 https://www.yaklass.ru/p/biolog
pa3sBUTHE OPraHU3MOB ia#program-10-klass
11 I'eneTnka — Hayka o 2 05 https://www.yaklass.ru/p/biolog
HACJIEJICTBEHHOCTH ia#program-10-klass
U3MEHYUBOCTH
OPTraHU3MOB
12 3aKOHOMEPHOCTHU 10 1 1 https://www.yaklass.ru/p/biolog
HACJIECTBEHHOCTH ia#tprogram-10-klass
13 3aKOHOMEPHOCTH 6 1 https://www.yaklass.ru/p/biolog
M3MEHIHBOCTH ia#tprogram-10-klass
14 TeHeTuka dejoBeKa 3 0.5 https://www.yaklass.ru/p/biolog
ia#program-10-klass
15 Cenekuus opraHu3MoB 4 1 https://www.yaklass.ru/p/biolog
ia#program-10-klass
16 Buorexuonorus u 4 1 https://www.yaklass.ru/p/biolog
CHUHTETHYEeCKast ia#program-10-klass
ouosiorus
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO | 102 5 13
YACOB I1O
ITPOTPAMME
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11 KJIACC (3 uyaca B HeJ1€eJII0)

Ne HammeHnoBanwme paznenos u KOJIMYECTBO YacoB ANEeKTPOHHEIE (ITUPPOBHIE)
TEM IIPOTrpaMMBL BCETO KOHTPOJIBHBIE TMIPAKTUYICCKUEC 06pa30BaT6JIbHBIC peCYpPChI
paboThI paboThI

1 3apoxaenue u pa3sutue | 4 1 https://www.yaklass.ru/p/biolog
HBOJTFOIIMOHHBIX ia#tprogram-11-klass
MPEJICTABJICHUI B
OMOJIOTHH

2 MHUKpPO3BOJIOIHS U €€ 14 2 https://www.yaklass.ru/p/biolog
pe3yIbTATHI ia#tprogram-11-klass

3 Maxkpo3BOJIIOIHS U ¢€ 6 1 https://www.yaklass.ru/p/biolog
pe3yIbTATHI ia#tprogram-11-klass

4 [TpoucxoxaeHue u 15 15 https://www.vaklass.ru/p/bioloq
pa3sBUTHE KU3HH HA ia#tprogram-11-klass
3emiie

5 [IpoucxoxacHue 10 1 1 https://www.yaklass.ru/p/biolog
YeJloBeKa — ia#tprogram-11-klass
aHTPOIIOTEHES

6 DKOJIOTUs — HayKa O 3 0.5 https://www.yaklass.ru/p/biolog
B3aUMOOTHOLIECHHUSX ia#program-11-klass
OpPraHu3MoOB U
HAJOPraHU3MEHHbBIX
CHCTEM C OKpYKaroIen
cpenoit

7 Opranusmsl 1 cpenia 9 1.5 https://www.yaklass.ru/p/biolog
OOHTAHUL ia#tprogram-11-klass

8 ODKOJIOTUS BUIOB U 9 0.5 https://www.yaklass.ru/p/biolog
TOMyNsAIHii ia#program-11-klass

9 DKO0I0Tus COOOIIECTB. 12 1 0.5 https://www.yaklass.ru/p/biolog
DKOJIOTHYCCKHE ia#tprogram-11-klass
CUCTEMBI

10 buocdepa — rimobanpHast | 6 https://www.yaklass.ru/p/biolog
3KOCHCTEMA ia#tprogram-11-klass

11 YesoBek u okpyxaromas | 6 1 https://www.yaklass.ru/p/biolog
cpena ia#program-11-klass

12 PesepBHoe Bpemst 8

OBIIEE KOJIMYECTBO | 102 5 7.5

YACOB

I10

I[TPOI PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buonorus. 10 kinacc. TepemoB A.B., Ilerpocosa P.A. oz pexn. [Ipoxoposa
E.B. IIpodunbHbIi ypoBeHb.- MHeMoO3uHa, 2022
buonorus. 11 knacc. Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u

np./mox pex. [Taceunuka B.B. (yrmybOnennsiii ypoBens): M.: [IpocBemenne,
2020

METOJUYECKHUE MATEPHUAJIBI JIUVIAA YYUTEJIA

buonorus/ ¥O.A. CanoBanuenko, H.JI. [TactyxoBa. — MockBa: 9kcmo, 2018
(CnpaBounuk mkoasHuKa. Bee Tembr OI'D u EI'D: 5-11 kiaccs).
bornanosa T.JI., CononoBa E.A. buosorus: cnpaBOYHUK J1sl IIKOJIBHUKOB U
noctynaromux B By3bl. Kypc noarotosku k I'MA. — Mocksa, ACT-ITPECC
IIIxoma, 2021.

3asan P.I'., byrBunosckuii B.3., /laBeinoB B.B. buonorusi. IHTeHCUBHBII
KypC 7151 IIKOJIbBHUKOB U abutypueHToB. [IpunTOyk, 2023.

EI'D buonorus: TUoBbie YK3aMEeHAIIMOHHBIE BapuaHThl: 30 BapuaHTOB/ MO
pen. B.C. PoxmoBa. — MockBa: HWzmarensctBo «HannonansHOE
oOpazoBaHue», 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

1.https://eqe.fipi.ru/bank/index.php?proj=CA9D848A31849ED149D382C32A7A

2BE4

2. https://resh.edu.ru/subject/5/

3. https://www.yaklass.ru/


https://ege.fipi.ru/bank/index.php?proj=CA9D848A31849ED149D382C32A7A2BE4
https://ege.fipi.ru/bank/index.php?proj=CA9D848A31849ED149D382C32A7A2BE4
https://resh.edu.ru/subject/5/
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