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INOACHUTEJIBHAS 3AITMCKA

IIpu pa3paboTke mnporpaMMel MO OHOJOIMHM TEOPETHUYECKYIO OCHOBY JUISl OIPEIEIICHUS
HOJIX0/10B K (DOPMUPOBAHUIO COJEpPKAHUSA ydeOHOro mpeamMera
«buonorus» COCTaBUJIM: KOHILIENTyaJIbHbIE [10JIOXKEHHUS OIr'ocC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJIeH, COJIEp)KaHHs, pPEe3yJbTaToB OOY4YEeHHS M TpPeOOBaHMHA K YpPOBHIO
MOJATOTOBKM BBITYCKHUKOB, IOJIOKEHUsI 00 OOHmMX IeNnsiX W NPUHIMIAX, XapaKTepU3YIOIINX
COBPEMEHHOE COCTOSIHME CHCTEMEBI CpeiHero obrmiero oopa3oBanus B Poccuiickoit @deneparuu, a Takxke
NOJIOXKEeHUA O crenupuke OUoIoruu, e€ 3HAYCHWU B TIO3HAHMM JKUBOW MPHUPOABI U 00ECTICUeHUH
CYIIECTBOBAHUS UeJIOBeUeCKOro obmecTBa. COriacHO Ha3BaHHBIM  TOJIOKEHUSM  OIIPEJICIICHBI
OCHOBHbIE (DYHKIIMM MpOrpamMMbl IO OMOJIOTUU U €€ CTPYKTYypa.

[IporpamMma mo Ouosiornu na€T TPEICTaBICHHE O IENAX, 00 oOmel crpareruu OOy4CHHS,
BOCIIUTaHUSI U Pa3BUTHA, OOYYAIOLIMXCS CpPeACTBaMH y4yeOHOro mpeamera
«buonorusy», onpenenser 00s13aTeabHOE MPEAMETHOE COJEPKAHUE, €TI0 CTPYKTYPY, pacCIpeesIeHUE 110
paszenaM U TeMaM, peKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3yUeHHU y4eOHOT0 MaTepuaa ¢ y4éToM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKHU 00pa30BaTENIbHOTO IPOLECCa, BO3PACTHBIX
0CcOOEHHOCTEHN 00yJarOIUXCs.

B mporpamMme 1mo OMONOrHM TaK)Ke YYHUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTarpeIMEeTHbIM u peIMETHBIM pe3yabTaTam o0yueHHsIB (HOPMUPOBAHUH OCHOBHBIX
BUJOB y4eOHO-TIO3HABATEIBHON JESITEIbHOCTH/YUEOHBIX JCHCTBUH OOYYaIOMIMXCS IO OCBOCHHIO
coJiepKaHusl OMOJIOrMYeCKOro 00pa3oBaHHUs.

B mporpamme mo Owomormm (10-11 kimaccel, 0a30BBIi YPOBEHB) pEATU30BaH MPUHIIMI
IPEEMCTBEHHOCTH B M3y4YeHUU OMOJIOTHH, Oarofapsi uemy B Hel NMpocMaTpUBAeTCs HAIPaBICHHOCTh
Ha pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
LEHHOCTHBIX OPUEHTALIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJIEHHS, TPEJICTABICHUN O 3I0pOBOM 00pasze
JKU3HU U OepeXHBIM OTHOILIEHUEM K OKpY)Karollel nmpupoaHoil cpene. [loatomy Hapsy ¢ usyuyeHuem
0011101 0I0rMYeCKUX TEOPHil, a TAK)Ke 3HAHUHM O CTPOCHUH KHUBBIX CUCTEM Pa3HOTO paHra U CYIIHOCTH
OCHOBHBIX MpPOTEKAIOIUX B HHUX IPOLECCOB B MPOrpaMMero OMOJOIMHU Y/AEJICHO BHUMaHHE
MCIOJIb30BaHMIO MOTYYEHHBIX 3HaHUI B TOBCETHEBHOWKU3HM JIJIS1 PELLIEHHUS IPUKIIAHBIX 3a7a4, B TOM
yucie:  Npo(UIAKTUKA  HACIEACTBEHHBIX 3a00JIeBaHUMN  4YeNOBEKa, MEAMKO-T€HETHUYECKOIo
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOTMYECKU 1€1IeCO00Pa3HOro IMOBEIEHUS B OKpY)Karollen
IPUPOHO cpelie, aHATN3aBIUSHUS X035 ICTBEHHON IETETbHOCTH Y€I0BEKa Ha COCTOSIHUE IPUPOAHBIX
U HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHHMAaHMS K MPUKIAJHON HamNpaBlIE€HHOCTH Y4eOHOTO
npenMera «bronorus» NpoAUKTOBAaHO HEOOXOAMMOCTBIO OOECIIEUEeHUs YCIOBUH ISl pelIeHUs OJTHOM
U3 AaKTyaJbHBIX 33/7a4 IIKOJBHOTO OMOJIOTMYECKOTO OOpa3oBaHUs, KOTOpas Mpeiroiaraer
¢dopmupoBaHue y OOYyYalOMIMXCSl CIIOCOOHOCTH aJalTUPOBaThCS K M3MEHEHUSAM JUHAMUYHO
pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

[IporpamMma no Ouosioruu SIBJISIETCS OPUEHTUPOM AJIE COCTaBJICHUS paboUunX MPOrpaMM, aBTOPbI
KOTOPBIX MOTYT MPEAJIOKUTh CBOM BapHaHT MOCJIEAOBATEILHOCTH U3YyUEHUSI U CTPYKTYpPhl y4e€OHOIO
Marepuana, cBo¢ BuaeHHEe myTed GopmupoBaHus y oOydarommxcs 10—11 kimaccoB mpeaMeTHBIX
3HaHW, YMEHUW W CHOCOOOB Yy4eOHOW MESITeNbHOCTH, a TaK)Ke METOJMYECKHX peIIeHUuN 3a1ad
BOCIIUTaHMS U PA3BUTHUS CPEACTBAMH y4eOHOro npeamera «buoaorusy».

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHMs —3aHUMaeT BaxHoe Mecto. OH
oOecrieunBaeT (popMupoBaHue y 00ydaromMXcsl MPeACTaBICHUN 0 HAYyYHOW KapTUHEMHpPA, pacIIUpsIeT
¥ 000011aeT 3HaHUS O )KUBOH MpHUpoJe, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allK U
OBOJIOIMM, CO3MAAET YCIOBHUSA JUIS: TIO3HAHUS 3aKOHOB JKMBOM TNPHUPOABI, (OPMHUPOBAHUS
(GYHKIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/10pOBOI0 M 06€30MacHOro o0pasa >KU3HHU, SKOJIOTHYECKOTO

2



denepanpHas padbouast mporpamma | buonorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

MBIIUICHHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOUM MPUPOJIEC U YEIOBEKY.

Bonpiioe 3naueHue OMOJIOTHS UMEET TAKXKE JJIsi PEIICHUS BOCIUTATEIbHBIX M Pa3BUBAIOIINX
3aja4 cpeAHero o0mero oOpa3oBaHMs, coUUaNM3alMu oOywarommxcsa. M3ydenue Ouonoruu
oOecrieunBaeT ycjaoBHs s (OPMUPOBAHUS  HMHTEUIEKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, ICTETHMYECKON KYJIBTYphl, CIOCOOCTBYET WMHTErpaluu OMOJIIOTHYECKUX
3HAaHUW C MPEJICTaBICHUSIMH M3 JPYTUX Y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (PU3UKU, XUMHH H
reorpadun. Ha3zBaHHble MOJIOKEHUS O MpeIHa3HaYeHUU ydueOHOro mpeamera «bruosorus» cocTaBUiIn
OCHOBY I ONpENEeIeHHs] IMOAXOI0B K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro  COJAEp KaHMUs,
MPEJICTABICHHOIO B IPOTrpamMme 1o OUOJIOTHH.

Otb6op comepkanust yueOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE OCYILECTBIEH C
MO3UIUI KyJIbTYpOCOOOpPA3HOTo MOAX0/1a, B COOTBETCTBUU C KOTOPBIM 00yYarOIIHecs TOJKHbI OCBOUTD
3HAHUSA U YMEHUS, 3HauuMble J7s (OpPMUPOBaHMS OOIIECH KyJIbTYphI, OMPECNAIONINe aJeKBaTHOE
MOBEJICHUE YEJIOBEKAa B OKPYXKAIOIICH MPUPOAHOM cpesie, BOCTpPEOOBAaHHBIE B IMOBCEIHEBHON KU3HU U
MpakTUYecKor gesiteabHOCTH. (Oco00€ MeCTO B JITOM CHUCTEME 3HAHUW 3aHUMAIOT AJIEMEHTHI
COJICpP)KaHUsI, KOTOpPBIC CIy)KaT OCHOBOW Il (OPMUPOBAHHUS IPEACTABICHUIO COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHE MHUpa W IIEHHOCTHBIX OPHEHTALHUAX JUYHOCTH, CIOCOOCTBYIOIINX
TyMaHHU3alud OMOJIOTHYECKOro 00pa3oBaHMUsl.

CtpykTypupoBaHHe COJEpXKaHUS  y4yeOHOro MaTepuaisa B  MpOrpaMme Mo OUOJIOTUH
OCYIIECTBIICHO C Yy4YETOM MPUOPUTETHOTO 3HAYCHHS 3HAHHHA 00 OTIUYUTEIHHBIX OCOOCHHOCTSIX
J)KUBOM TPHUPOIBI, O €€ YpPOBHEBOW OpraHU3AIMHH IBOJIIOIUHU. B COOTBETCTBUU C 3TUM B CTPYKTYpPE
yaeOHoro npeamera «buosiorus» BhIIEIEHBI CIEAYIONINE COJepKaTebHble TUHUU: «buonorus kak
Hayka. MeToapl Hay4yHoro mo3HaHus», «Kietka kak Ouojoruueckass cucrema», «OpraHu3M Kak
Ounonorudeckas cuctema», «CucreMa U MHOT0OOpa3re OpPraHudeckoro Mupay,

«IBOJIONUS KUBOU TPUPOABD», « IKOCHUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTU.

lenp wusywyenuss yueOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
00y4JarIMMHUCS 3HAHUSIMA O CTPYKTYPHO-(YHKIIMOHAFHOW OpPraHM3alMM JKUBBIX CHCTEM  Pa3HOTO
paHra © TpHOOpeTeHHWE YMEHHH UCHONb30BaTh OTHU  3HAHMS JAJS TPAMOTHBIX JEWUCTBUU B
OTHOIIIEHUU OOBEKTOB KUBOM MPUPOIBI U PEIICHUSI PA3JIMYHBIX KU3ZHEHHBIX TPOOJIEM.

Hoctuxenue e U3YyYCHUS y4eOHOTO npeaMera «buonorus» Ha 6a30BOM
YpOBHE 00ECTIeUnBAETCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOEHHE OOYYaIOUIMMHUCS CHUCTEMbl 3HAHHMHA O OMONOTUYECKUX TEOPHUSAX, YUCHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, npaBuiax, CIyKallux OCHOBOH 71t GOpMUPOBAHUS
MIPE/ICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAYYHOTO MO3HAHMS, CTPOCHUH,
MHOTOO0Opa3uu U OCOOCHHOCTSX KUBBIX CHCTEM Pa3HOTO YPOBHS ~ OpraHMU3aIlid,  BBIJAIONIUXCS
OTKPBITHSIX M COBPEMEHHBIX HCCIICOBAHUSXB OMOJIOTHH,

dbopMupoBaHre Yy OOyYarOMIMXCs TO3HABATEIbHBIX, HWHTEIJIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpOLIeCCe aHalIM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMUHAYYHBIX B3TJISA0B, UACH U
MOAXOA0B K U3YUEHHIO KUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3alliy;

CTAHOBJICHHE Yy OOyYaromIuxcsi oOIeil KyIbTyphl, (YHKIIMOHATBLHON TPAMOTHOCTH, Pa3BUTHE
YMEHH 00BSACHATH M OIICHUBATH SBJICHUS OKPY>KAIOIIET0 MUPA KUBOU MPUPOIHI HA OCHOBAHUH 3HAHUIA
Y OMBITA, MOJTYYEHHBIX TPU U3YYCHUH OUOJIOTHH;

dhopmupoBaHHe y 00yUJaIOMUXCS YMEHUH WIUTFOCTPUPOBATH 3HAUYCHUE OMOJOTUYECKUX 3HAHHUM B
MPaKTUYECKOW JE€ATETbHOCTH YEJOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIMHCKUX TEXHOJOTUNH U
arpoOUOTEXHOIOTU;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKHUBOH MPHUPOJIHI,
HEOOXOUMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COONIONCHUS 3TUYECKUX HOPM IMPH MPOBEICHUU
OMOJIOTMYECKUX UCCICAOBAHMIA;

OCO3HAaHWE I[EHHOCTH OHMOJOTUYECKHX 3HAHWW JUISl TOBBIMICHUS YPOBHS OKOJOTHYECKOM
KYJIBTYPBI, 17151 OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;
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MPUMEHEHHE TPHOOPETEHHBIX 3HAHMKW W YMEHUH B TOBCEIHEBHOW IKM3HH UISI OIICHKU
MOCJICICTBHI CBOCH NIESATETLHOCTH MO OTHOLICHUIO K OKPYKAIOIIECH cpefie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOJIIOICHHE MEp MPOPUITAKTUKH 3a00JICBaHH.

B  cumcreme cpemnero oOmiero oOpasoBanus — «buomorus»,  W3y4yaemasi Ha 6a30BOM
YPOBHE, SIBIISIETCS 00S3aTENIbHBIM yYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB IIPEAMETHON o01acTu
«EcTecTBEeHHO-HAYUYHBIC TPEAMETHI.

OO61ee yncI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl M3ydeHus Ouonoruu — 68 yacos: B 10 kimacce —
34 gaca (1 gac B Hemeno), B 11 kitacce — 34 ygaca (1 yac B Heneno).
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COJAEP/KAHUE OBYYEHUA

10 KJACC

Tema 1. BuoJsiorusi Kak HaykKa

buomornss xak Hayka. CBsi3b OHOJOTMH C OOIIECTBCHHBIMH, TEXHHUYCCKUMHH JPYyTUMH
€CTeCTBEHHBIMH Haykamu, ¢Quiocopueil, STHKOW, OSCTETUKOH u mpaBoM. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHOW HAYyYHOH KapTHHBI Mupa. CucTemMa OHMOIOTHYECKUX HAYK.

Metoabl TIO3HAHUSI JKUBOW TNPHUPONBI (HAONIOJCHHUE, SKCIEPUMEHT, ONKMCAaHUE, H3MEpEHHE,
KJIacCU(UKaIMs, MOJICTUPOBAHUE, CTATUCTHYECKAss 00paboTKa TaHHBIX).

Hemoncmpayuu:
Ilopmpemeur: Y. JapBun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuk.
Tabnuyvt u cxemvi: «MeTOBI TO3HAHUS )KUBOU TIPUPOIBI.

Jlabopamopusie u npakmuueckue padoomot:
[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHWe pa3IMYHBIX METOAOB TMPH  H3yYEHUH
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cHCTEMBI U UX OPraHU3ALHA

XKusbie cuctembl (0MOCHUCTEMBI) KaK MpeAMeT u3ydeHus Ouonoruud. OTau4ne KUBBIX CUCTEM OT
HEOPraHUYECKON TPUPOJIBI.

CpoiicTBa OMOCHCTEM M UX Pa3HOOOpaszue. YPOBHH OpPraHH3AIMH OMOCHUCTEM: MOJICKYIISIPHBIH,
KJIETOYHBIH, TKAHEBBIH, OpraHU3MEHHBIH, MOIYJISIUMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OmoreoneHOTHYECKUIT), OMOCHEPHBIH.

Hemoncmpayuu:
Tabauywl u cxemvl: «OCHOBHBIC PU3HAKU JKU3HUY, «Y POBHU OPTaHU3AIMH KUBOUIIPUPOIBI».

Obopyoosanue: monenb monekyinsl JJTHK.

Tema 3. XuMuueckuii COCTaB M CTPOEHUE KJIETKH

XUMUYECKUH COCTaB KIETKU. XUMUUYECKUE 3JIEMEHThI: MaKpO3JIEMEHThI, MUKPOAJIEMEHTH. Boga
U MUHEpaJbHbIE BEIIECTBA.

@OyHKIMH BOJIbI U MUHEPAJIbHBIX BElIEeCTB B KiieTke. [lognepxanue ocMoTHueckorodananca.

benku. CocraB u crpoeHue OeiakoB. AMUHOKHCIOTHI — MOHOMepHI OenkoB. HezameHnumbie u
3aMEHUMBbIE AMHUHOKHCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPHI OCIKOBOW MOJIEKYJIBI
(mepBuYHas, BTOpUYHAs, TPETHUYHAs W YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBONCTBA OEIKOB.
Buonornyeckue pyHKInu OEIKOB.

@depmeHThl — Ouonormueckue Kartanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyoctparHas crnenupuunoctb. Kodpepmentsl. Buramunsl. OTinuns GepMEeHTOB OT HEOPTraHMYECKHX
KaTaJIn3aToOpOB.

VYraeBoasl: MOHOcaxapuisl (IJIIOKO3a, pubo3a M Je3okcupubo3a), nucaxapusl (caxaposa,
JIAKTO03a) U MoJincaxapubl (KpaxMmai, TNIMKOreH, euitoo3a). buonornvyeckue pyHKIuu yrieBoaoB.

Junuapl: TpuraMuepuasl, dochoaunuas, crepounsl. 'mapodmisHo-rHaAPOdOOHBIE CBOWCTBA.
buonornueckue ¢ynkuunn aunuaoB. CpaBHEHHE YITIEBOAOB, OENKOB M JUNUAOB KaK HCTOYHHKOB
SHEPIHH.

Hykneunosbeie kucnorsl: JJHK u PHK. Hykmeorumpl — MOHOMEpbl HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u ¢pynkuuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[utonorus — Hayka o kierke. KineTtouHnas Teopusi — mpuMep B3aUMOJCUCTBUS UIeHN (DAKTOB B
HAayYHOM IO3HAaHWUU. MeTobl U3ydeHus KIETKH.

Knerka kak wnemoctHas »xuBas cucrema. OOmmMe NpHU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
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memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CHCTeMa CHHTEe3a Oelka.

Tunbl  KkieTok:  sykapuoTHueckas U IpokapuoThueckas. OCOOEHHOCTH  CTPOEHMS
MpoKaproTHuecKkor kieTku. KierouHas crenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHSI PACTUTEIILHON, Y)KUBOTHOIN U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIHMKC, UX (YHKLIUH.
[Tna3matudeckas wmemOpaHa, e& coiictrBa W (Qynkumu. [urommasma u e€ OpraHOWIBIL.
Onnomem6Opannbie opraHouasl kinetku: OIIC, ammapat ['oabmxu, mu3ocoMmsl. IlomyaBTOHOMHBIE
OpraHou/bl KJIETKM: MUTOXOHJpHHM, IUIacTUAbl. lIponcxokaeHue MUTOXOHApPUN M IiacTUl. Bumabl
wiactua. HememOpaHHbIe OPraHOMIBIKICTKH: PHOOCOMBI, KIETOYHBIA LEHTP, HEHTPHOIH, PECHUYKH,
KIyTUKU. OYHKIIMMOPraHOUAOB KJIETKU. BKiroueHus.

Snpo — perynsTopHblii 1eHTp KieTku. CTpoeHue siapa: saepHas 000JI0uka, KapHoIUIa3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.

Hemoncmpayuu:

Ilopmpemui: A. Jlesenryk, P. I'yk, T. lllBann, M. Illneiinen, P. Bupxos,/[x. Yorcon, @.
Kpuk, M. Yunkunce, P. ®panximn, K.M. bap.

Juaepammuol: «PactipenenieHne XUMHUYECKUX 3JIEMEHTOB B HEXHUBOW MPUPOIEY,
«Pacnpenenenue XuMUYECKHX 3JIEMEHTOB B )KUBOW MPUPOJIEN.

Tabnuyer  u cxemvi:  «llepuoanueckas Tabmuua  XUMHUYECKHX 3JIEMEHTOBY,

«CTpoeHHEe MOJEKYJIBI BOAB», «buocuHTe3 Oenkay, «CTpoeHHE MOJICKYJIbI OemKay,

«Ctpoenne pepmentay, «Hyknennossie kuciotsl. JJHK», «Ctpoenue momnekyisr ATDy,

«CTpoeHHne 3yKapHOTUYECKOW KIeTKh», «CTpoeHUe >KMBOTHOM KIETKH», «CTpOCHHE pPacTHUTENbHOM

KJIeTKN», «CTpOeHHE TMPOKAPUOTHYECKON KIEeTKn», «CTpoeHue sapa KIETKU», «YTIEBOIbI»,
«JInmmaeny.

Obopyoosanue: CBETOBOH MMKpPOCKON, O00OpylOBaHHE Ui MpOBeACHUs HaOIr0AeHul,
W3MEpEHHI, SKCIIEPUMEHTOB, MUKPOTIpENapaThl PaCTUTEIbHBIX,)KUBOTHBIX M 0aKTePHAIbHBIX KIETOK.
JIaGopaTopHble U MPaKTUYECKUE PadOTHI:

JlabopaTtopHas padota Ne 1. «M3ydyeHune KaTaIUTUUECKOM aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe
aMUJIa3bl WK KaTalasbl)y.

JlabopaTtopHas pabota Ne 2. «3yueHnue cTpoeHus KIETOK paCTeHUM, )KUBOTHBIX U OaKTepUid MO/
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u UX OMUCAHUEY.

Tema 4. ’/KuzHenessTeIbHOCTDb KJIETKH

OOmeH BemiecTB, WM MeTa0oMu3M. ACCUMIIIANMS (TJTACTUYCCKUNA OOMEH)H JUCCUMUIISIIUS
(oHEpreTUdecKuii 0OMeH) — IBE CTOPOHBI €IUHOTO Tporiecca MeTabonu3mMa. Pollb 3aKOHOB COXpaHEeHUS
BEIIIECTB U SHEPTHH B TOHUMAHUU METa0oJIM3Ma.

Tunbl oOmeHa BemiecTB: aBTOTpOodHBIE U rerepoTpodHbii. Ponb  (epmeHTOBB 0OMeHe
BEILECTB U MIPEBPAILICHUH YHEPTUU B KIIETKE.

dorocuntes. CBeroBas 1 TeMHOBas (a3sl poTocuHTe3a. Peakimu potocuntesa. I dekTuBHOCTH
dborocunTe3a. 3HaUeHHE POTOCHHTE3A IS )KU3HU Ha 3emIie. BiusiHue ycnoBuil cpenbl Ha (HOTOCHHTE3
U CIOCOOBI TIOBBIIICHHUS €ro MPOAYKTHUBHOCTHY KYJIbTYPHBIX PACTCHUHU.

XeMocHuHTe3. XeMOCHHTEe3Upyrolue 6akTeprn. 3HaueHe XeMOCHUHTEe3a IS )KU3HUHA 3eMJle.

DHepreTu4ecKui oOMeH B KJIETKE. Pacmiennenue BEIECTB, BBIJICJICHUE U
AKKyMYJIMPOBAHHE YHEPTUU B KJIETKE. DTambl dJHepreTndeckoro oomena. I nmukonus. bpoxkenue u ero
BuIbel. KucnmopomHoe okuclieHWe, WM KJIeTodHoe abixanue. OkucnutenbHoe (ochopumupoBaHue.
D¢ hHEeKTUBHOCTh YIHEPTETHIECKOTO OOMEHa.

Peaknun matpuunoro cunte3a. ['enernueckas nadopmanus u JJHK. Peanmzarus reHeTudeckoit
nHpopmaruu B kieTke. [ eHeTnueckuit Ko u ero cBoicTBa. TpaHckpumus — MmaTpuuHblii cuate3 PHK.
Tpaucnsus — 6nocuHTe3 Oenka. Jransl TpaHcusanuu. KoaupoBanue aMuHOKUCIOT. Ponbk pubocom B

ouocuHTese Oelka.
6
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Hexnerounsie ¢gopmbl xku3Hu — BHUpychl. Mcropusi otkpeitus BupycoB(/l.M. IBanoBCcKuit).
OcoOeHHOCTH CTPOSHHSI ¥ )KU3HEHHOTO KA BUPYCOB. bakrepuodaru. bonesnn pacrenuil, )kUBOTHBIX
U YeJIOBEKa, BBI3bIBacMble BUpycamu. Bupyc mmmyHoneduuurta uenoBeka (BUY) — Bo3Oymutens
CIIMla. OOpatHas TpaHCKpHUIIUs, peBepTaza M uHTerpasza. IIpoduirakTuka pacnpocTpaHEHHS
BUPYCHBIX 3a00JI€BaHUH.

Hemoncmpayuu:

Ilopmpemur: H.K. Konbrios, J[.M. UBanosckuii, K.A. Tumupszes.

Tabnuyst  u  cxemvl:  «Tunbl  NHUTaHUAY, «MeTaboar3m», «Muroxonapus»,
«JHepreTuYecKui o0OMeHY, «XJoporuiacTy, «DOTOCHHTE3Y, «CtpoeHue JIHK»,
«CtpoeHne u (GyHKIMOHUpOBaHHE TeHay, «CuHTe3 Oenkay, «['€HeTHYeCKUud Komy,
«Bupyce»,  «bakrepuodarmy, «Ctpoenne  u ku3HeHHbIl — nuki  Bupyca CIIN/a,
Oakrtepuodara», «Permukarus JJTHK».

Obopyoosanue: MO/JIEJIN-AIITUINKALAH «Y nBoeHue JHK wu  Tpanckpunmus»,

«buocunTtes 6enkay, «CTpoeHHe KIETKNU», Mojelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M MHAUBHIYAJIbHOE PAa3BUTHE OPTaHU3MOB

KiteTouHbIif UK, WITH KU3HESHHBINA UK KIIeTKH. MHTepdaza u Muto3. [Iporeccel, mpoTekaromnme
B unTep(aze. Perumkanus — peakuus matpuunoro cuate3a JJHK. Ctpoenune xpomocom. XpoMOCOMHBIN
HAaObop — KapuoTun. JIUMIOMAHBIA W TalJIOMIHBIM XPOMOCOMHBIE HAOOpBL. XpOMaTHUBI.
[{uTonornyeckne OCHOBBI Pa3MHOKEHUS UMHIUBUAYAIbHOTO Pa3BUTUS OPTaHU3MOB.

Henenune kierkn — muto3. Cragun murosa. [Ipouecchl, mpoucxoasiipe Ha pa3HbIX CTaAMSIX
MUTO3a. brosornueckuii cMbIC MUTO3a.

[IporpamMmmupyemast rubenb KIETKH — aronTo3.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe M TMoJoBoe. Buapl 0ecrnonoro pasMHOKEHUS:
JIEJIEHWE HaJBOE, IIOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTUBHOE
pa3MHOxeHue. MickyccTBeHHOE KJIIOHUPOBaHUE OPraHU3MOB, €10 3HAUE€HHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKeHUE, €0 OTINYHUS OT OECIOJIOTO.

Meiios. Ctaguu Metiosa. [Iporeccel, mpoucxoasiue Ha cTaausx meio3a. [loBenenne xpomocom
B Meiio3e. Kpoccunrosep. bruonornueckuii CMbIC M 3HaU€HUE Meo3a.

I'amerorenes — mporiecc 00pa3oBaHUS TOJOBBIX KJIETOK Y JKUBOTHBIX. [l0oNOBBIE 3KeNe3bl:
CEeMEHHUKHM M sUYHUKU. OOpa3oBaHHE UM pa3BUTHE TMOJOBBIX KJIETOK — rameT (CIepMaTO30W,
SHIIeKIIeTKA) — crepMaToreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHUS SUIEKIETOK U CIIepMaTO30UIOB.
OmnogorBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). ITarbl
AMOPUOHATILHOTO PA3BUTHS y TIO3BOHOYHBIX )KMBOTHBIX: IPOOJICHHWE,  TacTPYNSLMs, OpPTaHOTCHE3.
[TocToMOproOHAIEHOE pa3Butue. TUMbl MOCTIMOPUOHANBHOTO PA3BUTHUA: TPSMOE, HEMPSIMOE
(mnumHOYHOE). BrmsiHWe cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUsS: CTPOCHHUE CEMEHHU, CTaJauu
pa3BUTHSL.

Hemoncmpayuu:

Tabauyvr u cxemovl: «DOpPMBI Pa3MHOKEHHUS OPTaHU3MOBY», «/[BOWHOE OIUIOOTBOpPEHHE Y
LBETKOBBIX pacTeHUI», «BereratuBHOE pa3MHOKXEHHE PACTEHUII»,
«/lenenue xknetku O6aktepuity, «CTpoeHHE OIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
«Knerounpii uukmy», «Pemmukanua JTHK», «Mutosy, «Meito3y», «IIpsMoe u HenpsaMoe pa3BUTHEY,
«l"aMeTorene3 y MIICKOMUTAIOLIUX U YeT0BeKa», «OCHOBHBIEC CTaIUN OHTOTECHE3a.

Obopydosanue:  MUKpOCKoI, MuKpomnpenaparbl  «CrnepMaro3ouabpl  MIIEKOTUTAIOIIETOY,
«Sineknerka Miaekonuraromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHAas MOJEIb-
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anmuikanys «Jlenenue kierku», moaens JIHK, monens MmeradasHoii XpOMOCOMBI.

Jlabopamopuwvie u npakmuyueckue padomal:

Jlaboparophast pabota Ne 3. «HabmroieHue MuTO3a B KJIIETKaX KOHYMKA KOPEIITKa JIYKa Ha TOTOBBIX
MUKpOTIpenaparax.

Jlaboparopuass pabora Ne 4. «M3ydueHHe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HacjiencTBEeHHOCTh U H3MEHYMBOCTH OPraHU3MOB

[Ipeamer u 3agaum reHeTuku. VcTopust pa3BUTHS TeHETUKH. POJb IIUTOIOTHH M SMOPHUOIOTHH
B CTAHOBJICHUW TC€HETHKU. BKiaa pocCHUCKUX M 3apyOeKHBIX YUYEHBIXB Pa3BUTHE TCHETHUKUA. MeToab
FeHETUKH (TUOPUAOJOTUYECKUM, ITUTOTEHETUYECKHM, MOJICKYIsIpHO-TeHeTHuYeckuii). OCHOBHBIC
FeHEeTHUYECKUE MOHATHUA. | eHeTHYecKasi CAMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH Hacle[OBaHUS NMPU3HAKOB, ycTaHOBIeHHbIe I'. MenaeneM. MoHoruOpuaHoe
CKpelIuBaHue. 3aKOH euH0-00pa3us THOPUIO0B IEPBOTO MoKoJieHus. IIpaBuiao noMHUHUpPOBaHUS. 3aKOH
pacuieryieHus mpu3HakoB. ['unore3a 4ucToThl ramer. [1ojiHOE U HEMOJIHOE TOMUHUPOBAHUE.

Jurubpuanoe CKpEILIMBAHHUE. 3aKkoH HE3aBUCUMOTO HacJIeA0BaHUS MPU3HAKOB.
[{uToreHeTH4YeCKUEe OCHOBBI JIUTMOPUIHOTO CKpENIMBaHUS. AHATU3UPYIOIIEE CKPEIIMBaHUE.
Vcnonp30BaHre aHAIM3UPYOIIECTO CKPEIIMBAHUS IS OTIPEACIICHUS TCHOTHIIA OCOOH.

CuemienHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mno cuersieHHOMYHACIEIOBAHUIO
reHoB. Hapylienue cuernienusi TeHOB B PE3yJIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHasi TEOpHSI HACJIEICTBEHHOCTH. | eHeTUYeCKUEe KapThl.

I'enetnka mona. XpoMOCOMHOE oOmpeaesieHue I1oja. AYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
['omorameTtHbie 1 reTeporaMeTHble Opranu3mel. HaciienoBanue npu3HakoB,CLIETUICHHBIX C MOJIOM.

N3MenunBOCTh. Buabl M3MEHYMBOCTH: HEHACIIEACTBEHHAs W HACIEICTBEHHas. Poib cpenbl B
HEHACJICJACTBEHHON  W3MEHYMBOCTH.  XapaKTePUCTUKA  MOAU(PUKAIIMOHHOW  HM3MEHYUBOCTH.
Bapunanvonsslii psng u BapuanuoHHas Kpusas. Hopma peaknmm npusHaka. KommyecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKH U X HOpMa peakiuu. CBoicTBaMOAN(DUKAITMOHHONW U3MEHYHUBOCTH.

HacnencrBennas, uiay reHOTUIIHYECKas, U3MEHUMBOCTh. KoMOMHATUBHAS M3MEHUYUBOCTE. Melio3
U TIOJIOBOM TPOIECC — OCHOBA KOMOMHATHBHOM HM3MEHYMBOCTH. MyTallMOHHAsS W3MEHYHUBOCTD.
Knaccudukanus wmyranuii: TreHHbIe, XPOMOCOMHBIE, T€HOMHBbIe. YacToTa W NpPUYUHBI MYTaIUi.
Myrtarennble (hakTopbl. 3aKOH TOMOJIOTUYECKHX PSAIOB B HacleACTBEHHOW u3MmeHuuBoctu H.M.
Bagpumnoga.

BresgepHast HacneACTBEHHOCTh U U3MEHYUBOCTD.

l'eneruka wdemoBeka. Kapuotunm denoBeka. OCHOBHbIE METOABI TEHETUKH 4YEJIOBEKa:
reHeaqorn4eckuii, OJIM3HEIOBbIN, IUTOr€HETUYECKUH, OMOXUMUYECKHI, MOJIEKYJISIPHO- T€HETHUECKHI.
COBpEMEHHOE OIpEJIETICHUE T'eHOTHINA: TTOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTHIMPOBAHKUE, B TOM
gucie ¢ momorsio [11[P-ananmm3a. HaciencrBenHbIe 3a001€BaHMs YelIOBEKa: TeHHBIE 00J1e3HHU, 00JIC3HN
C HACIIEJICTBEHHOM MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE 0osie3HH. COMaTHYECKHE U TeHEPATUBHBIC
myTtaruu. CTBOJIOBBIE KJIETKU. [IpHHITUIIBI 3M10pOBOTO 00pasa KU3HH, TUATHOCTUKH, MPOPUIAKTUKH U
JIEYCHUS] TEeHETHYECKUX  Oose3Held. MenMKo-TeHeTHYECKOe  KOHCYJIbTHpPOBaHWE.  3HAUYCHHUE
MEAWIIMHCKOW T€HETUKH B MPEJIOTBPAILICHUH U JICYCHUN TeHEeTHUECKUX 3a00JIeBaHNIl YeIOBeKa.

Hemoncmpayuu:

Ilopmpemuor: T'. Mennens, T. Mopran, I'. ne @puz, C.C. Yerepukos, H.B. Tumodees-
Pecosckuii, H.1. Bapunos.

Tabauyst u cxemvl: «MOHOTHOPUIHOE CKPEIIMBAHUE H €T0 IIUTOTEHETHYECKass OCHOBaY, «3aKOH
pacHIeTUICHHs] W €ro IMTOTCHETHYecKas OCHOBa», «3aKOH YHCTOTHI Tamer», «Jlurubpumnoe
CKpEIIMBAHUEY, «lluTomornyeckne  OCHOBBI  JUTHOPHIHOTO  CKPEIIUBAHUS», «Meiio3y,
«B3anmMoJielicTBE ajuieNbHBIX T€HOBY», «l'eHeTHuecKrue KapThl PACTEHUM, >KUBOTHBIX M YEIOBEKay,
«['eHeTuka nojua», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CIIEMIJIEHHOTO C MOJ0M», «KapuoTumsl yenoBeka
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U J)KUBOTHBIX», «BUbI H3MEHYMBOCTHY, «MoauduKalMoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
daxTopay, «I eHeTHuKa rpymm KpoBu», «MyTaluoHHAsT H3MEHUYUBOCTH.

Obopyoosanue:  Monenu-anIuIMKaid  «MOHOTHOPUIHOE  CKpPCIIMBAHHEY,
«HenonmHnoe nomuHupoBanuey, «lurudpuaHoe ckpenmBanuey, «llepekpéct XpoMOCoM», MUKPOCKOI U
MuKpornpenapar «/[pozodunay (Hopma, Mytamuu GopMbl KPbUTEEB U OKPACKH Tema), repoapuii «I'opox
ITOCEBHOM.

Jlabopamopnuvie u npakmuyeckue pabomal:

JlaGopaTopHas pabora Ne 5. «l3ydenue  pe3ynbTaToB MOHOTHOPHUIHOTO u
JTUTUOPUIHOTO CKPEIIUBAHMS Y APO30(UIIBI Ha TOTOBBIX MUKPOIIPEIIapaTax».

JlaboparopHass ~ paborta Ne 6. «M3yueHue MoIu(UKAIMOHHOW H3MEHYMBOCTH,IIOCTPOCHUE
BapUaIMOHHOTO PSJIa U BAPUAIUOHHOW KPHBOW.

JlaboparopHas pabota No 7. «AHanu3 MyTalnuil y apo3o(uisl Ha TOTOBBIX
MUKpOTIpenaparax.

HpaKTI/IquKaﬂ pa60Ta Ne 2. «CocTaBneHne 1 aHaIN3 POAOCIOBHBIX YCJIOBCKA).

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekius Kak HayKa U MpoIiecc. 3apokIeHue celieKuu u nomectukanus. YuenueH. . Basunosa
0 IEHTpax IPOUCXOXKIEHUSI M MHOrooOpaszus KyJabTYpHBIX pacTeHui. LleHTpbl mpoucxoxaeHus
JIOMAIIHUX KUBOTHBIX. COPT, NOPO/A, IITAMM.

CoBpeMEHHBIE METOJBI CEJNEKIHMU. MacCOBBIi M WHAMBHIAYAJIbHBIH OTOODPHI B CEICKIHH
pacTeHuii u )kuBOTHBIX. OlieHKa SKcTepbepa. bin3kopoacTBeHHOE cKpeluBaHue — UHOpuAnHT. Yucras
nuHus. CkpenBaHue YUCThIX IMHUH. ['eTeposuc, unu rudpunnas cuna. HepoacTseHHOe ckpeniuBaHue
— ayropuauHr. OtnanénHas rubpuau3anus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 U MOJNy4yeHUE
MOJIMIUIOUAOB. JJOCTHXKEHUS CENEeKIUU PaCTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kKak oTpacib MpPOU3BOJACTBA. ['€HHas WHXKEHepUs. OTalbl CO3AaHUs
pexombunanTHoi JIHK u Tpancrennsix opranmsmoB. KierouHas uH>KeHEpHs.

Kierounsle  KyJBTYpBI. MUKpPOKIIOHAIBHOE ~ PAa3MHOXEHUE  PACTEHHUM. KitonupoBanue
BBICOKOIIPOYKTUBHBIX CEIIbCKOXO35MICTBEHHBIX ~ OpPraHU3MOB. OKOJIOTUYECKHE U ITUYECKUE
npo6aembl. MO — reneTndecku MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:
Ilopmpemuir: H.W. BaBunos, 1.B. Muuypun, I'.J[. Kapneuenko, M.®. l1BaHoB.
Tabnuysl u cxemol.: KapTa «LIeHTPBI TPOUCXOKACHNUS U MHOTOOOPA3Us KYJIbTYPHBIXPACTEHUI»,

«Ilopoabpl  AOMAIIHUX  YKUBOTHBIXY, «Copta  KYJIBTYpPHBIX pacTeHui»,
«OTtnanénnas rubpuamnzanus», «Padoter akagemuka M.®. BanoBay, «Ilomummonaus»,
«OO0BEKTHI OHMOTEXHOJIOTHHY, «Kierounsre KYJIbTYpbI u KJIOHUPOBAHUE,

«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM).
Obopydosanue: MYISIKU TIIOJI0B U KOPHEIJIOAOB TUKHUX (JOPM U KYJIbTYPHBIXCOPTOB PACTEHUH,
rep6apuii «CenbCKoX03HCTBEHHBIE PACTEHUS.

Jlabopamopnuie u npakmuyueckue pabomal:

Okckypcusi «OCHOBHbIE METOABI U JIOCTHXKEHHUS CENEeKLUHUHW PpacTeHUM U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO ~ CTAHIIMIO, TUIEMEHHYI0 (epMy, COPTOUCHBITATENBHBI  y4YacTOK,B TEIUTMYHOE
X03HUCTBO, Ta0OPATOPHUIO arPOYHUBEPCUTETA MM HAYIHOTO IIEHTPA).

11 KJIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS
[IpeanochIku BOSHHUKHOBEHHUS SBOJIONMOHHON TEOPHH. DBOJIOIMOHHAS TEOPHUS U €€ MECTO B
Ouostoruy. BiusiHre BOJTIOIIMOHHON TEOPUHU HA pa3BUTHE OMOJIOTUHN U IPYTUXHAYK.

CBI/I,Z[GTG.HBCTBEI 9BOJIIOIIHNH. IlaneoHTOIOrMYECKHUE: IOCIICAOBATCIBbHOCTh IIOSABJICHHUA BUJIOB B
9
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MAJICOHTOJIOTHYECKOM JIeTONUCH, mepexonHbie (hopMel. buoreorpaduueckue: cXoICTBO M pa3inuue
dayH u ¢10p MATEPUKOB H OCTPOBOB.

OMOpHOJIOrMYECKUe: CXOJICTBA M pa3iuyusl SMOpPHUOHOB Ppa3HbIX BUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIEC, PyIUMEHTapHbIE OPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJIEICTBEHHOCTM M  OCHOBHBIX
METa0OJIMUECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. IIpeanocbuiku BOSHMKHOBEHMS JapBUHM3Ma. J[BroKylne
CHJIBI JBOJIONMH BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOKEHHE MPHU OTrpaHUYEHHOCTH
pecypcoB, HeompelelnéHHass W3MEHYMBOCTb, Oopb0Oa 3a CylecTBOBaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckass Tteopusi dpoitonm (CTD) um e€ OCHOBHBIE TIOJOXKCHHS.

Muxkposomtonus. [lonynsanysa kak eIMHUIA BUAA U SBOJIIOLUH.

JBwxyme cwibl ((GakTopbl) SBOJIOLMU BHJIOB B INpuUpoae. MyTalMOHHBIM mpolecc U
KOMOMHATHBHAsI ©3MEHYUBOCTD. [lomynsiiinoHHbIe BOJIHBI U ipeild reHoB. M3onauus umurpanus.

EcrectBeHHBII 0TOOD — HanpaBIIONHA (PaKToOp IBOIFOIIH. DOPMBI €CTECTBEHHOT00TOOPA.
[IpucnocoOaeHHOCTHOPraHU3MOB  Kak — pe3yiapTar  3Bojronuu.  [IpumepsinpucnocobiaeHuit y

Opranu3zMoB. ApoMop¢o3bl U UIN0-aJalTALUH.

Bun u Bunoo6pasosanue. Kpurepun Buga. OcHoBHBIE (OPMBI BUJIOOOPA30BAHNUSA:

reorpapuueckoe, IKOJIOrHUECcKoe.

Maxpo3BoroIus. dopmbl HBOJIIOIIHH: bunernyeckas, JUBEPreHTHAs,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMOCTh 3BOIIOLIMH.
[Ipoucxoxaenue OT  HECNeIHAIN3UPOBAHHBIX IPEIKOB. [Iporpeccupyromas

cricnuajin3anus. AIIaHTI/IBHaH paauanus.

Hemoncmpayuu:

Hopmpemur: K. Jlunneit, XK.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. bap,3. I'ekkens, O.
Mromnep, A.H. CeBepiios.

Tabnuyst u cxemol: «Pa3BuTHE OPraHMYECKOr0 MHUpa Ha 3emiiey, «3apoAbIIITNIO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbObI 3a CYIIECTBOBAHUEY,

«EctectBenHbIit 0TO0Op», «MHOroo06pasue copToB pacTeHuit», «MHOrooo6pasue nopoKUBOTHBIXY,
«ITomymnsiumy, «MyTanuonHas U3MEHYHBOCTDY, «Apomoph o3k,
«MUnnoananrtamumny, «O0mas aerenepanus», «JBuxyime cuiibl dBomonuny, «Kapra-cxema
Mapuipyra  MyTeHIeCTBUS Y. apBunay, «boppba  3a cymiecTBOBaHHEY,
«[Ipucnocob1eHHOCTh OpPTraHU3MOBY, «["eorpaduueckoe BU1000pa30BaHue»,
«IKOJOTUYECKOE BUI000pa30BaHUEY.

ObopyoosaHue: KOIIEKINS HACEKOMBIX C PA3JINYHBIMU THITAMU OKPACKH, HA0OD IJI0A0B U CEMSIH,
kosuteknus «[IpruMepsl 3aUTHBIX IPUCTIOCOOIEHHH Y KUBOTHBIX», MOJIeTh «OCHOBHBIC HAMIPABICHHS
HBOJIIOLMMY», 00BEMHAsA MO1eNb «CTPOEHUE TOJIOBHOT'O MO3Ta MTO3BOHOUHBIX).

buoreorpaduueckas kapta mupa, KouieKius «DopMbl COXpaHHOCTH UCKOTIAEMBIX KUBOTHBIX U
pacteHuii», Monenb ammaukanus «llepekpéct xpomocom», BIaxkHble mpenapatsl «Pa3Butne
HAceKOMOroy, «Pa3BuTHe NATYIIKKY», MHUKpOIpenapat
«Ipozodunay (Hopma, MyTanuu (OPMBI KPbLUTLEB U OKPACKHU TeIa).

Jlabopamopnsie u npakmuueckue padomaoi:
JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPUIOY.
Jlaboparopnass pabora Ne 2. «OmmcaHue  MPUCIOCOONIEHHOCTH  OpraHu3Mam eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU Ha 3emJie

I[OHay‘-IHBIe NpCACTABJICHUA O 3apOKACHUU KHU3HU. HaquLIe THUIIOTE3bl BOBHUKHOBCHUA XKHU3HU
Ha 3emsie: aOuMoreHe3 M MaHCIEPMHA. XUMHUECKas 3BONIONMA. AOHOTEHHBI CHHTE3 OpPraHMYeCKHX
BCIICCTB H3 HCOPTaHUYCCKUX. 3KCHCpI/IM€HTaJIBHOC TOATBCPIKACHUC XUMHUYECKOM OBOJIFOIINHA.
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Hauanbneie sTansl 6nonornyeckoi 3omonuu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYpP ¥ BO3SHUKHOBEHHE MPOTOKIETKH. [lepBbie KiieTkH U ux 3BotoLus. DopMUpPOBAHHE OCHOBHBIX
TPYIII )KUBBIX OPIraHU3MOB.
Pazputne xu3uum Ha 3emie mo spaMm U nepuonaMm. Karapxel. Apxeickasiv mpoTepo3oicKas
apsl. [1aneo3oiickas 3pa u €€ nmepruoabl: KeMOPUHCKH, OPIOBUKCKUN,CUITYPUUCKUH, TEBOHCKUH,
KaMEHHOYTOJIbHBIM, IEPMCKUH.
Me3so30iickas 3pa 1 €€ MeproJibl: TPUACOBBIN, OPCKUM, MEIIOBOM.
Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuka KJIMMaTa M TeOJIOTHYECKUX IIPOLIECCOB. OcHoBHBIE  3TaInbI
ABOJIIOIMU PACTHTEIBHOTO U KUBOTHOTO MUPA. ApoMOpP(O3bl Y pACTCHHI U )KUBOTHBIX.

[TosiBneHue, pacuBeT U BHIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHu4eckoro Myupa Kak oTpakeHue 3BoJoLud. OCHOBHBIE CUCTEMATHUECKHUE TPYIIIIbI
OpraHU3MOB.

OBontonusl  4eloBeka.  AHTpomojorusi  Kak  Hayka.  Pa3sButue — mpezicraBiieHUH O
IIPOMCXOXKICHUN 4eoBeka. MeToapl u3ydeHus aHTponoreHesa. CXoacTBa M pasivuus 4eJIOBEKa U
KUBOTHBIX. CHCTEMaTHYECKOE IIOJIOKEHUE YETI0OBEKA.

JiBrxyue cuibl (akTopsl) aHTponorenesa. HacnencTBeHHas M3MEHUMBOCTh M €CTECTBEHHBIH
ot0op. OO1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBIIEHUE OPYIUI TPY/1a,MBILLUIEHUE, PEUb.

OcHOBHbIE CTaUU M BETBH 3BOJIOLMHU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenslil, Yenosek
npsaMoxoamui, Yenosek HeanaepranbCKui, HenoBek pasymHblii. Haxoakyn MCKOIIaeMbIX OCTaTKOB,
BpeMsl CyLIECTBOBaHMsI, 00JIaCTh pacpOCTpaHeHUsl, 00BEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHble OOJbIlIME pachkl: €BponeouaHas (eBpa3uiickas), Herpo-
aBCTPAJIONTHAS (3KBaTOpHUANIbHAS), MOHTOJIOMIHAsI (a3Marcko-aMepuKaHCKas). Yeprsl
IPUCIOCOOJICHHOCTH MpEeACTaBUTENEe UeloBeYeCKUX pac K YCIOBUSM CYIIECTBOBaHUA. ENMHCTBO
yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

Ilopmpemui: @. Penn, JI. Ilactep, A.. Onapun, C. Musnep, I'. FOpu, Y. /lapBus.

Tabauywt U  cxemol: «BO3HUKHOBEHHE ConmHeuHoOU CHCTEMBI», «PazButne
OPraHU4eCKOro MHPaAY, «PacTturenbHas KJIETKAY, «KuBoTHas KJIETKa,
«IIpokxapuornueckas KineTka»,  «CoBpeMeHHas CUCTEMA  OPraHUYECKOro MUDPA»,

«CpaBHEHHE aHATOMUUYECKUX YEPT CTPOCHHUSI UEJIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bIAHY,

«OCHOBHBIE MECTa MAJICOHTOJOTMYECKUX HAXOJIOK MPEJAKOB COBPEMEHHOIO YEIOBEKa»,
«/IpeBHelimue JIIOANY, «/IpeBHue JOAN, «IlepBbIe COBpPEMEHHBIE JIIOAN»,
«UHenoseueckue pachi».

Obopyoosanue: mynsxu «IIpoucxoxxaeHne yeaoBeka» (OI0CThI aBCTPAJIONUTEKa, MUTEKAaHTPOIIA,
HEeaHJepTallblla, KPOMAaHbOHIIA), CIENKH MM H300paXKeHHUs KaMEHHBIX OpYyIui MepBOOBITHOTO
yeJoBeKa (KaMHU-YOMIEpHhl, pyouia, ckpebia), TeoXpoHOIOTHIecKast Tabuumna, KouieKuus «Popmbl
COXPAaHHOCTH UCKOMMAEMBbIX ) XKUBOTHBIX U paCTeHI/If/'I».

Jlabopamopnvie u npakmuueckue pabomoi:
[Mpaktiueckas pabota Ne 1. «/3yueHme MCKOMAaeMBbIX OCTaTKOB PACTECHHUH U )KUBOTHBIX B

KOJUTEKILIUSX .
DKCKypcHs «DBOJIIOIHS OPraHUIECKOTO MHUpa Ha 3emMiie» (B €CTeCTBEHHO-HAYYHBIMIIINA KPaeBeTueCKHi

My3ei).
Tema 3. OpranusMbl 1 OKpY:Kaouas cpeaa
DKOJIOTHSI KaK HayKa. 3aJlaud M pa3feibl KOJIOTHUH. MeEToAbl 3KOJIOTUYECKUX HCCIEIOBAHMIA.
DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEIOBEKA.
CpGI[I:I OGI/ITaHI/ISI OpF AHU3MOB: BOJHaA, HaSCMHO-BOSILYI_HHaSI, IIOYBCHHAs,
BHYTPHOPTaHU3MEHHAsI.
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Okonornyeckue ¢akropsl. Kraccudukanus skojgormueckux (akTopoB: abWOTHYECKHE,
OMOTHUYECKUE B aHTPOIOTeHHBIC. J[eiicTBHE IKOJIOTHUECKUX (aKTOPOB HA OPTaHU3MEI.

AOGuoTtndeckue (GakTopbel: CBET, TeMIeparypa, BiIakHOCTb. DotonepuoausM. [IpucrnocobaeHus
OpPTaHU3MOB K JICUCTBUIO a0MOTHYECKUX (DakTOpOoB. bruonorunueckue puTmel.

buotnueckue daxroppl. Buasl OMOTHYECKMX B3aMMOJCUCTBHI: KOHKYPCHITUS, XHUITHUYECTBO,
cuM6buo3 u ero Qopmel. [lapazutusm, kKoomeparusi, MyTyajlu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpan3M. 3HaUeHHE  OMOTHYECKUX B3aUMOJICUCTBUHI IS
CyIIIECTBOBAaHUSI ~ OPTaHU3MOBB IPUPOHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapAKTEPUCTUKHU MOy, OCHOBHBIC TTOKA3aTENN IMOMYJISIHH : YUCIICHHOCTD,
MJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalvs. JJMHAMUKA YUCIACHHOCTH MOMYJIALNYA U €
PETYIAIHS.

Hemoncmpayuu:

Ilopmpemuor: A. I'ym6onbat, K.®. Pynse, O. ['ekkens.

Tabnuyer u cxemwi: kapta «lIpupoanbsie 30HBI 3emiun», «Cpenbl OOMTaHUS OPraHU3MOBY,
«Doronepuoansm», «llomymsuuny, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYISALINN WHQY30pHH-
Tyenbku», «[lumesbie nenm».

Jlabopamopnuvie u npakmuyeckue padomal:
JlaboparopHas pabdora Ne 3. «Mopdomorunyeckue 0COOCHHOCTH pacteHuit
U3 Pa3HBIX MECT OOUTAHUS.
JIaboparopHas pabota Ne 4. «BiusiHUE CBeTa Ha POCT U Pa3BUTHE YEPEHKOBKOJICYCa.
[TpakTuyeckas padota Ne 2. «[1oacy€T MIOTHOCTH MOMYJISIMA PA3HBIX BUIOBPACTCHHIT.

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMbI

Coo0mecTBOo opranu3MoB — OuoreHO3. CTPYKTypbl OMOIIEHO3a: BHIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiienas). Buabsl-nomuHanTel. CBs3u B OHOLIEHO3E.

Okosiorudeckue cuctembl (9Kkocuctembl). Ilonsatue 00 »skocucteme U OMOreoleHO3e.
OyHKIIMOHATBHBIE KOMIOHEHTHI 3KOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, penylneHTsl. Kpyrosopor
BEIIIECTB U MOTOK 3HEPruu B 3KocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHUIKOCUCTEMBI. [IuieBbie
nenu u ceti. OCHOBHBIE MTOKA3aTeIN 3KOCUCTEMBL: OoMacca, MPOAYKIUA. DKOJIOTHYEeCKHUE TUPAMU/IbL:
NPOAYKIMH, YHUCIEHHOCTH, Oumomacchl. CBOWCTBAa JKOCHUCTEM: YCTOWYHBOCTH, CAMOPETYIISIIHSA,
passutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. JKOCHCTEMBI 03€p M peK. OKOCHUCTeMa XBOMHOIro wWin
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpPONIOT€HHbIE IKOCHCTEMBI. ATpO3KOCUCTEMBI. YpOosKkocuCTEMBI.
buronorudeckoe 1 X03sICTBEHHOE 3HAYCHHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

buopa3znoobpa3zue kak (hakTop YCTOWYMBOCTH 3KocucTeM. CoxpaHeHHe OHOJOTHYECKOro
pasHooOpa3us Ha 3emiie.

VYuenue B.W. Bepnanckoro o 6uochepe. I'panurnibl, coctaB u CcTpykTypa Omocdepsl. JKupoe
BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OMocdepbl Kak riio0anbHOM sKocucTeMbl. [luHaMudeckoe
paBHOBecHe U o0paTHas CBsA3b B Ouocdepe.

KpyroBopoTsI BemiecTB 1 OMOT€OXUMHYECKHUE IIUKITBI JJIEMEHTOB (yTIIepo/ia, a30Ta).
3oHanbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouocepe 3emiau. AHTpPONOTeHHbIE HM3MEHEHUs B Ouocdepe.
['moGabHBIC YKOJIOTHYECKUE TPOOIEMBI.

CocymiectBoBaHue mnpupoasl U uenoBeuvecTBa. CoxpaHeHue Onopa3sHooOpa3usi Kak OCHOBA
ycroiunBocTu Onocheprl. OCHOBa pPalMOHAIBHOTO YIPaBICHUS] MPUPOJHBIMU pPecypcaMu U UX
ucnonb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa IPUPOIHI.

Hemoncmpayuu:
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Ilopmpemui: A JIx. Tencnu, B.H. Cykaués, B.W. Bepnanckuii.

Tabnuyer  u cxemwi:  «[lumeBble  menm», «buoleHo3:  cocTaB U CTPYKTypay,
«[Ipuponusie coobmiectBay, «llemn mnuTaHus», «IKOJIOTHYECKass THUPAMHUAAN,
«buocdepa u yenoBek», «IKocHcTEMa HIMPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTO Jecay,
«buoueHo3 Bomoémay, «ArpoueHos3», «lIpuMepHble aHTPONOrEHHBIE BO3JACHCTBUS Ha IMPUPOLY»,
«BaxHelmme WCTOYHMKM 3arpsA3HEHUS BO31yXa M TPYHTOBBIX BOA», «IlouBa — BakHelInas
cocraBisiromasi oumocgepnl», «Dakropbl Aerpamanuu 1ouBy, «llapHUKOBBIN 3 dexT», «DakTOpbI
paIMOaKTUBHOTO 3arpsisHeHus Ouochepb», «OOmas crpykrypa Oumocheps», «PacmpocTpanenue
XKHU3HHU B OHocheper,
«O30HO0BBIH 3KkpaH Guocheps», «Kpyrosopot yriaepoaa B 6uochepe», «KpyroBopoT azora B IpUpoIe».

OOGopynoBanue: Mozenb-anuMkauus «Tunuunele  OMOLEHO3b», TepOapuii
«PacturensHbie COO0O0IIIECTBAY, KOJJICKIIMH «buornenosy, «Bpenurenu Ba)KHEUIINX
CENIbCKOXO3SHUCTBEHHBIX KYIbTYP», TepOapuu U KOJJICKIIMHA PACTEHUH M )KUBOTHBIX,IIPUHAUICKAIINE K
pa3HbIM 3KOJIOTUYECKMM TrpynmaMm oaHoro Buga, Kpacnas xaura Poccuiickoit ®enepauuu,
M300paXKEHUs OXPaHAEMBbIX BUI0B PAaCTEHUI U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBbI
ITO BUOJIOTUHA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHMUAA

Cormacao @I'OC COOQO ycraHaBIMBalOTCS TpeOOBAHUS K Pe3yJIbTaTaM OCBOCHUS 00YyJarOIITUMHUCS
MPOrpaMM CPETHETO OOIIET0 00Pa30BaHUS: TUYHOCTHBIM, METANPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JIMYHOCTHBIX PE3yIbTaTOB OCBOEHUS IpeaMeTa «bHoIorus» BBIACIECHBI CIEIYIOLINE
COCTaBJIAIOLIME: OCO3HAHUE 00YUAIOIUMHKCS POCCUMCKOMN IPpaXIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOIPENEICHUI0, HAJIMYME MOTUBALMM K OOYUYEHHIO
Ouosioruy, LEJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHUH JIMYHOCTH HA OCHOBE KIIIOUYEBBIX
LICHHOCTEH U UCTOPUYECKUX  TPAaAMLUUH  pa3BUTHS ~ OUOJOTMYECKOTO0  3HAHMs, T'OTOBHOCTHU
CHOCOOHOCTh 00yYaroIUXCcsl PYKOBOJICTBOBATHCS B CBOEH JIEATENBHOCTH IIEHHOCTHO- CMBICIOBBIMU
YCTAaHOBKaMM, HPUCYLIUMH CHUCTEME OMOJIOIMYECKOro oOpa30BaHMs, HaJIU4YMe 3SKOJIOTHYECKOTro
IIPaBOCO3HAHUS, CIOCOOHOCTU CTaBUTh 1IEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pE3yJabTaThl OCBOEHUS IpeaMmera «bHOJOrus»  AOCTUTAIOTCSIB  €JUHCTBE
yu4eOHOM M  BOCIUTATEJIBHOM JIE€ATENBHOCTH B  COOTBETCTBHMC TPAaJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMHM, HCTOPUYECKMMHM W JyXOBHO- HPABCTBEHHBIMM LE€HHOCTSAMH, NPUHATBIMH B
olmiecTBe MNpaBUIaMM M HOPMAaMU IIOBEIEHUS U CIOCOOCTBYIOT IpolieccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUSI U CAMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH IO3ULUU JIMYHOCTH, IaTPUOTU3MA,
YBa)KCHUSIK 3aKOHY U IIPABOIIOPAJIKY, YEIOBEKY TPyAa U CTaplIeMy ITOKOJIEHUIO, B3aMMHOI'O YBaKE€HUS,
OEepeKHOr0 OTHOIIEHHS K KYJIbTYpPHOMY HACJIEIUI0 M TPaAMLMsAM MHOTOHALIMOHAJIBHOIO Hapoja
Poccuiickoi denepanuu, NpUPOAE U OKPYKAIOLIEH cpelie.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUsS y4yeOHoro mpeamera «buonorus» HOMKHBI OTpaXKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYalOLIUXCS PYKOBOJACTBOBATHCA C(HOPMHUPOBAHHOW BHYTPEHHEH
NO3ULKEH JMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpHEHTAIUH, MO3UTHUBHBIX BHYTPEHHHMX YOEXIeHUM,
COOTBETCTBYIOIUX TPaJAULUOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIECTBA, PACIIMPEHUE XU3HEHHOTO
OIBITa U OIBITA JEATEIBHOCTH B IIPOLIECCE pealU3ald OCHOBHBIX HAIPaBICHUN BOCIUTATEIbHOU
JIEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxkaanckoro BOCHHTAHUS:

c(OPMHPOBAHHOCTh ~ TPAKJAHCKOH  MO3MIMM  OOYyYalomerocs  Kak aKTHBHOTO |
OTBETCTBEHHOTO YIEHA POCCHIICKOT0 0OIIeCTBa;

OCO3HAHHUEC CBOHUX KOHCTHTYHHOHHI)IX HpaB nu O6${33HHOCTeﬁ, yBa)KeHI/Ie 3aKOHaA "
TIPaBOTIOPA/IKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKON [EATEIHHOCTH TPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPENeNsATh COOCTBEHHYIO MO3UIUIO0 MO OTHOIICHHUIO K SIBICHUSM COBPEMEHHOMU
JKHU3HH U OOBSICHATD €€;

YMEHHE YYUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOCHCTBHS
JIOJIeH ¢ pa3HBIMU YOKICHHUSIMHE, KYyJIbTYPHBIMU [EHHOCTSMHU U COLIMATLHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
MO3HABATENIbHBIX U UCCJEI0BATENbCKUX 3a/1ay, YBAKUTEILHOTO OTHOUIEHUS K MHEHHUIO OIIOHEHTOB
npu 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COACPIKAHMS;

TFOTOBHOCTb K TYMaHUTAPHOHN U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NMATPHOTHYECKOIo BOCIMTAHMS:
c(hOPMHUPOBAHHOCTh POCCHMCKON TPakTaHCKON WIEHTUYHOCTH, IMAaTPUOTH3MA, YBAKECHHUSI K
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CBOEMY HApOAY, 4yBCTBAa OTBETCTBEHHOCTH Iiepex PoaumHOM, ropIocTH 3a CBOM Kpaii, cBolo Ponuny,
CBOM SI3BIK M KYJbTYpY, IPOLUIOE U HACTOSIEE MHOTOHALIMOHAJIBHOTO Hapona Poccuy;

LIEHHOCTHOE OTHOLICHHE K MPHUPOJHOMY HACJIEIUI0O U MAaMITHUKAM INPUPOIBI, ITOCTHIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAC;

CIOCOOHOCTh OIICHWBATh BKJIAJ POCCHHMCKHUX YUYEHBIX B CTAHOBJICHME M pPa3BUTHE OWOJIOTHH,
NOHMMAHUS 3Ha4eHMsI OMOJIOTUH B [TO3HAHUM 3aKOHOB IPUPOJIbL, B )KU3HU YEJIOBEKA U COBPEMEHHOIO
00111eCTBA;

uzelHas yoex1EHHOCTb, TOTOBHOCTD K CITYXKEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro

cynp0y;

3) AyX0BHO-HPABCTBEHHOr0 BOCHUTAHMUS:
OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCHiiCKOro Hapoja; chopMHpPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, ITUUECKOTO ITOBEACHHUS;
CIIOCOOHOCTh OLIEHHWBATh CUTYAllMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHHE JMYHOI'O BKJIaJa B IOCTPOCHUE YCTOMUMBOIO OyIyIEro; OTBETCTBEHHOE OTHOLIEHHE
K CBOUM POJIUTENSIM, CO3[JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS [ICHHOCTEH ceMEHHOM KU3HU B COOTBETCTBHHU C TPAIUIMSIMHU HapoaoB Poccuu;

4) >cTeTHYecKoro BOCHHTAHMS:
ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs SCTETHKY OblTa, HAyYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPyZAa, OOLIECTBEHHBIX OTHOLLIEHUII;
[IOHMMaHHE SMOLIMOHAIBHOTO BO3JEHCTBUSA XMBOH NPUPOAbI U €€ LEHHOCTH; I'OTOBHOCThH K
CaMOBBIPAKEHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIIEHHE MTPOSIBIIATh

KaueCcTBa TBOPYECKOU JINYHOCTH;
(u3MYECKOro BoCIUTaHus, GOPMUPOBAHUS KYIbTYPbl 310POBbS U IMOLMOHAIILHOTO 0J1aronoixyqus:

MOHMMaHWE W pealn3alus 370poBoro M Oe3zomacHoro oOpasa >KU3HU (310pOBOE NHTaHUE,
COOJIIOJIEeHHEe TUTHEHHYECKUX MpaBWJI U HOpPM, COAJIAHCHUPOBAHHBIM PEXHUM 3aHATUH U OTIbIXA,
peryisipHas (pu3nueckas akTUBHOCTB), O€pPEKHOI0, OTBETCTBEHHOIOM KOMIIETEHTHOTO OTHOILEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXMUYECKOMY 3/10POBbIO;

MIOHMMaHHE LEHHOCTH MPAaBUJ MHIUBUAYAJIHHOIO U KOJUIEKTUBHOTO O€30MacHOrO MOBEIEHUS B
CUTyalUsAX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAaHHE TMOCJEJICTBUH M HENpUATUS BPEIHBIX MpUBbIUEK (YNOTpeOJIeHUs alKoroJis,
HapKOTHKOB, KypeHHUs);

5) Tpynosoro BocnuTanus:
TOTOBHOCTB K TPYZY, OCO3HaHHE LIEHHOCTHU MacTepCTBa, TPYA0Jt00ue;
TOTOBHOCTh K AaKTHBHOW JAESITENbHOCTH TEXHOJIOTMYECKOM M COIMAIbHON HAmpaBICHHOCTH,
CIOCOOHOCTh WHUIIMUPOBATH, TUTAHUPOBATh M CAMOCTOSITEIFHO BBIMTOJIHATH TAKYIO IEATEIIbHOCTH;
WHTEpEC K pa3nuuHbiM chepaM mpodecCHOHATbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHbI,
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHUIO HA IPOTSHKEHUN BCEH KU3HU;

6) sKo/I0rHYEcKOro BOCIIMTAHUS:

AKOJIOTHUYECKU IIeJIeCO00pa3HOe OTHOIICHWE K TMPUPOAEC KaK HWCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MIOBBIIIEHUE YPOBHS 3KOJOTMUYECKON KYJIBTYphI: IPUOOPETEHUE ONBITAINIAHMPOBAHUS TOCTYIIKOB
Y OLIEHKHU UX BO3MOXKHBIX MOCIEICTBUI IJIs1 OKPYKAIOIIEH CPEJIbL;

OCO3HaHUeE TT100aTHHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U yTel UX PeIleHus;

CIIOCOOHOCTh HMCIOJB30BaTh MPUOOpETaeMble MPU W3YYECHUH OMOJIOTUU 3HAHWMS U YMEHUS TPHU
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peleHnH MpoOJeM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOJOINOIB30BaHUEM (COONIIOJCHHE TPaBHI
NOBEJICHHUS B TPUPOJE, HANPABICHHBIX HA COXPAaHCHHE PAaBHOBECHUS B SKOCHCTEMax, OXpaHy BHUJOB,
JKOCHUCTEM, Onochepsl);

aKTUBHOE HEMPHUATHE JICHCTBUMU, MPUHOCSIINX BPEIl OKPYXKAIOIIEH MPUPOIHOW Cpeie, YMEHHE
IPOTHO3UPOBATh HEOJIATONPUATHBIE IKOJOTHYECKUE TOCIEJCTBUSA TMPENNPUHUMAECMbIX ACUCTBUI H
npe0TBpaIaTh uX;

HAJIMYME Pa3BUTOTO  SKOJOTUYECKOTO MBIIUICHHUS, 9SKOJIOTMYECKOHW KYJIbTYpBl, OIbBITAa
JeSITeILHOCTH YKOJIOTUYECKOHM HAIIPaBICHHOCTH, YMEHHS PyKOBOJICTBOBATHCANMH B TO3HABATEIBHOM,
KOMMYHHKAaTUBHOH M COIIMAJbHON NpPaKTUKE, TOTOBHOCTUK YYAaCTHIO B IPAKTUYECKOM eI TeIbHOCTH
JKOJIOTUYECKOM HAIIPaBJICHHOCTH;

LEHHOCTH HAYYHOTO TIO3HAHUS:

Cc(OPMHPOBAHHOCTE MHMPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKH 1 OOIECTBEHHOH NMPAKTUKU, OCHOBAHHOTO HA AMAJIOTe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILLICHCTBOBAHHUE $3bIKOBOM M YHMTATEJIbCKOM KyJIbTYyphl KaK CpeICTBa B3aMMOJEHCTBHS
MEXy JIFOAbMU U ITO3HAHUS MUDA;

MOHUMAaHUE CIEeNU(PHUKH OHOJIOTUM KaK HAayKH, OCO3HaHUS €€ poiu B (OPMHPOBAHUH
palMOHAIILHOTO HAYYHOIO MBIIUICHUS, CO3AAHUM LEJIOCTHOIO IIPEACTaBICHUS 00 OKPYKaIOLIEM
MHpE KaK O €MHCTBE MPUPOIBI, YeIOBeKa U 00IIeCcTBa, B TIOZHAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH 1
pelIeHny MpodsieM CoOXpaHEeHMsI IPUPOJHOIO PaBHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUII COBPEMEHHON HMBUIIM3ALNN: 00eCreueHs] HOBOTO
YPOBHSL pa3BUTHUSI MEAMIMHBI, CO3JAHME IEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pEIaTh
pecypcHble IpoOJIeMbl pa3BUTHS YEJIOBEUYECTBA, TOUCKA ITYTEH BBIX0/1a U3 ITI00ATbHBIX 3KOJOTHYECKUX
npobiemM M obecneueHUs Mepexoia K YCTOHUMBOMY DPa3BUTHIO, PallMOHAIBLHOMY HCHOJIb30BAHUIO
HIPUPOJHBIXPECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHMOJOrMYECKMX 3HAHUH B IENAX IOBBILIEHHUS OOIIeiH
KYJIBTYpPBl, €CTECTBEHHO-HAyYHON IPAMOTHOCTH, KaK COCTaBHOM yacTH (yHKIIMOHATIBLHON IPaMOTHOCTH
oOyuaromuxcsi, GopMUPyeMOil IpH U3y4EeHUHNOUOJIOTUY;

MIOHUMAaHUE CYLTHOCTH METOJI0B [TO3HAHUS, UCIIOIb3yEMBIX B €CTECTBEHHBIX HayKaX,CIOCOOHOCTH
UCIOJIb30BaTh IOJIydyaeMble 3HaHMS I aHaidu3a U OOBSCHEHUS SIBICHUH OKpYXaloIero Mupa H
IPOUCXOJAIINX B HEM U3MEHEHUH, YMEHHUE J1e1aTh 00OCHOBAHHBIE 3aKIIOYEHUSI Ha OCHOBE HAy4YHBIX
(GakTOB M MMEIOLIMXCS JaHHBIXC LIENbIO MOJyUYEHHs JOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTh CaMOCTOSITEIIbHO MCIOJIb30BAaTh OMOJOTMUYECKUE 3HAHMS JJIs pelieHus IpolieM B
peasIbHBIX KU3HEHHBIX CUTYaIIHIX;

OCO3HAaHWE IIEHHOCTH HAy4YyHOM JEsITeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO H
MCCJIEIOBATEILCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00PAa30BaHUIO U caMOOOPAa30BaHUIO, K aKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHHUH 10 OMOJIOTUH B COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHHsI y4eOHOro mpenMera «buONOTHS» BKIIOYAIOT:
3HauUMMbIe I (OPMHUPOBAHHUS  MHPOBO33PEHHS  OOy4YaIOUIMXCS  MEKIUCIUILUIMHAPHBIE
(MeXmpeIMeTHbIe) OOlleHayYHbIe MOHATHUS, OTPa)karollhe IeJIOCTHOCTh HAayYHOW KapTHHBI MUpa U
CHGLII/I(l)I/IKy MCTOAOB IIO3HAHUA, I/ICHOJ'IB?)yeMBIXB CCTCCTBCHHLIX HayKax (BCIJ_IGCTBO, BHCPFI/IH, SIBJICHHUC,
MPOIIECC, CHUCTEMa, HAy4dHbId (AKT, TPHUHIMIL, THUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TCOPHS,
UCCIIeIOBaHKE, HAOTIOACHHE, H3MEPECHHE, SKCIICPUMEHT U JIPYTHX ), YHUBEPCATbHBIC YICOHBIC ICHCTBUS
(mo3HaBaTenbHbIC, KOMMYHHKATHUBHBIC,  PETYIATHBHBIE), oOecrmeunBamue (HOpMUPOBAHHE
(YHKIIMOHATBLHOM TPaMOTHOCTH U COLMAIBHOM KOMIETEHIIMH OO0ydYaroIMuXcs, CIOCOOHOCTh
06yqa101unxc;1 HCIIOJIB30BATH OCBOCHHBIC MC)KIII/ICI_[I/IH.HI/IHapHBIG, MI/IpOBO33peH‘-ICCKI/I€ 3HAHUA U
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YHUBEpCaJIbHbIC YUeOHbIC ICHCTBHS B TO3HABATEIBHON M COLIMATIBHOMN MPaKTHKeE.

[Mo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YueOHbIe JeiicTBUS
Ba3oBble Jornueckue neiicTBusA:

CaMOCTOSITENIbHO ~ (DOPMYJIMPOBATh W aKTyalM3HpOBaTh MNpoOJIeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHUM 3HAHWUU TPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHaiHW3a, CHUHTE3a,
CpaBHEHUs, Kiaccudukamnum, 0000IICHNUS ), PACKPBIBATH CMBICT OMOJIOTHUECKUXTIOHATUN (BBIICIATh UX
XapaKTepHBIC TPU3HAKU, YCTAHABINBATH CBS3U C JIPYTUMU TOHATHUSIMH);

OTIPECIISATh LENH JEATSIBHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPHH UX JTOCTHIKEHUS,COOTHOCUTH
pE3yJbTAThI ACATEIBHOCTH C IIOCTABIICHHBIMH LIEIISIMU;

WCIIOJIH30BATh OMOJIOTHYECKHE TIOHSATHS 17151 00BSICHEHUS (DAaKTOB U SIBJICHUH KHUBOUIIPUPOIBI;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHAYKTUBHBIC, JCIyKTHBHBIC, MO AHAJIOTHH), BBHISBISTH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX SBJICHUSX, (DOPMYyJIUpOBaTH BBIBOABI M
3aKJTFOYCHHS,

MPUMEHSITh CXEMHO-MOJICJIBHBIC CPEJICTBA JUISl TMPEICTABICHHS CYNICCTBEHHBIX CBS3CH H
OTHOILIEHWA B H3Yy4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TaKKE NPOTHBOPEYHMI pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUTAH PEIICHUs MPOOJEMbl ¢ y4ETOM aHaiM3a HUMEIOIIMXCS MATCPUAIBHBIX U
HEMaTCPUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTD, OIIECHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISIM, OLICHUBATh
PHCKH TTOCIIE/ICTBUH JIEATSILHOCTH;

KOOPJIWHUPOBAaTh W  BBINOJNHATH pPabOTy B  YCIOBHSX PEAIBHOTO, BUPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE TPH PEIICHUH KU3HEHHBIX MPOOIIEM.

basoBble ucciaenoBarejbcKkue 1eHCTBUA:

BNIQIETh HAaBBIKAMU Y4eOHO-HCCIEIOBATENIbCKOW M TMPOEKTHOW JIEeATENBHOCTH, HaBBIKAMH
paspetnieHus mpo0eM, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMYITOMCKY METOJIOB PEIICHUS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHU,

WCIONb30BaTh pa3iW4Hble BHJIBI JI€ATEIbHOCTH 1O TIIOJYYEHUIO HOBOIO 3HAaHUS, €ro
HHTCpIIpCTALlNH, npeo6pa3013aHmo U NIPUMCHCHHIO B yT~I€6HBIX CUTyallusiax, B TOM YHCJICIPU CO3JaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

(dbopMHUpPOBAaTh HAYYHBIA THUIl MBIIIJIEHUS, BJIAJACTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMU
MOHSATUSMU U METO/IAMH;

CTaBUTH U GOPMYJIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBHOMN NeATEIbHOCTHH KIU3HEHHBIX
CUTYaIUsX;

BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIE CBS3M U AKTYalM3UPOBATH 3aJlady, BBIIBUTATbIUIIOTE3Y €€
pE€UICHUA, HAXOAWUTh apryMCHTBI IJII OOKAa3aTCJIbCTBa CBOHMX YTBep)K)IeHI/II\/’I, 3a1aBaTh MapaMETpbl U
KPUTEPUU PEIICHHUS;

AHAJIIM3UPOBATH MOJTYYCHHBIC B XOA€ PCIICHUA 3adaul PE3YJIbTAaThl, KPUTHYCCKU OLCHUBATH HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JaBaTb OLCHKY HOBBIM CHTyallusdM, OLCHHWBATH HpH06peTéHHBII>’I OIIBIT, OCYIICCTBIIATH

HeJIeHANTPaBICHHBIN MTOUCK IMEPEHOCa CPECTB U CIIOCOOO0B ACHCTBUS
B IpOo(heCCHOHATBLHYIO CPENY;

yMETh  NEPEHOCHUTh 3HaHUSI B II03HABATEJBHYIO U TPAKTHYECKYIO obrnactu
KUBHCOACATCIIBHOCTH,

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTei;

BBIIBUT'ATh HOBBIC UJCH, IPCAJIAraTb OpUT'MHAJIbHBIC TIOAXOAbI U PCILICHU, CTaBI/ITI:HpO6JI€MBI n
3a/1ayy, JOIMYCKAIOIINE AIbTEPHATHBHBIC PEILICHHUS.
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Pabora c undopmanmeii:

OpPUEHTUPOBATHLCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpManmu (TeKCTe y4eOHOTO MOCcoOus, HayqHO-
MOMYJISIPHOM JIUTEpaType, OMOIOTUYECKUX CIIOBAPSX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHATM3UPOBATh MHPOPMAIUIO PA3IMYHBIX BUAOB U (POPM TPEICTABICHUS, KPUTHUECKU
OIICHUBATH €€ TOCTOBEPHOCTh HHETIPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHITH Pa3IUYHBIE METOABl MPH TIOUCKE H OTOOpe
Ouosornueckoi HHPpopMaIuK, HeOOXOIUMOH J1JIs1 BEITIOJIHEHHS yUeOHBIX 33]1a4;

npuoOpeTaTh  ONBIT  WCIOJB30BaHUS  HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEICTaBICHHS OMOJIOTHYECKOMMHpOpMaun
(cxemsl, rpaduKu, THarpaMMbl, TAOIHUIIbI, PUCYHKH U JPYTOe);

WCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPU padoTe ¢ OMOIOTHUYECKOM HHPOPMAIIHCH:
MPUMCHSTh XUMHYECKHE, PU3NICCKUE U MATEeMAaTHICCKUE 3HAKU i CUMBOJIBI, ()OPMYJIbI, a00peBHATYDY,
HOMEHKJIATYPY, UCTIOJIB30BaTh U MPEOOPa30BHIBATE3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUTHl WH(OpMaNUU, HHHOPMAITMOHHONH 0e30MacHOCTH
JMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe TeiicTBUSA
Oo0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCceX c(epax >KM3HHM, aKTUBHO Y4YacTBOBATb B IUAJIOTE UIIH
JIMCKYCCHH TI0 CYIIECTBY 00CYXIaeMOi TeMbl (YMEHHUE 3a1aBaTh BOIPOCHI, BBICKA3BIBATH CYXKICHUS
OTHOCUTCIIbHO BBITIOJIHCHU A HpeILHaFaeMOﬁ 3aJa4u, yT-II/ITI)IBaTI) I/IHTepeCI)I U COTJIAaCOBAHHOCTH HO3I/IHI/II71
JIPYTUX YYaCTHUKOB JMAaora Ui AUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHbIE CpencTBa OOIIEHHS, MOHUMATh 3HAUYEHHE COLMAJIbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYallMii, yMETh CMST4aTh KOH(DIUKTHI U BECTH
MIEPETOBOPHL;

BIIQJIETh PA3IUYHBIMU CIIOCOOaMH OOIICHUS W B3aUMOJACWCTBUS, MIOHUMATh HAMEPEHUs IPYTHX
JIOJe, TpOSBIATH YBAXKUTEIBHOE OTHOIIEHHME K COOECeTHUKY M B KOPPEKTHOH ¢opme
dbopMynHUpoOBaTh CBOM BO3PAKEHUS;

Pa3BEéPHYTO M JIOTUIHO MU3JIaraTh CBOIO TOYKY 3PEHUS C UCTIOJE30BAHUEM SI3bIKOBBIXCPE/ICTR.

CoBMecTHast 1eSITETbHOCTD:

MMOHUMATh U UCII0JIb30BATh IPEUMYILIECTBA KOMAaHIHOM U MHIMBUyaIbHONU paOOTHIIPU pELICHUN
Ouonornyeckoi mpobiembl, OOOCHOBBIBaTH HEOOXOAMMOCTb TNPUMEHEHHUs TPYMNIOBBIX (HopMm
B3aMMOJICHCTBYS NPU pELICHUH y4eOHOM 3a1aun;

BBIOMPAaTh TEMAaTHMKy M METOAbl COBMECTHBIX JEHCTBMHA C y4€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 YJI€HA KOJUIEKTUBA;

MIPUHUMATD LIEJIM COBMECTHOM NIEATENBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATHAECHCTBHS 110
€€ JOCTM)KEHHIO: COCTAaBJIAThH IUIAH JIEWCTBHM, PACIPENENSATh POJIM C y4ETOM MHEHHMM Y4YaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJla M KaXJOr0 y4yaCTHUKAa KOMaHAbl B OOIIMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npejajaraTb HOBBIE MPOEKTHI, OLEHUBAaTh HAEH C TO3UIUH HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMUYECKOE IOBEJIEHUE B PA3JIUYHBIX CUTyalUsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcajibHble y4eOHble JelCTBUSA
Camoopranusanus:
MCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS [UIsl BBISABJICHUS MPOOJIEM U UX PEIICHUSB KU3HEHHBIX
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U YYeOHBIX CUTYAIHIX;

BbIOMPAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUM II€JIeBbleé U CMBICIOBBIE YCTAaHOBKM B CBOMX
JEHUCTBUSX M IOCTYIKax IO OTHOLIECHUIO K >XMBOM IPUPOJE, CBOEMY 3I0POBBI0 M 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISTH MO3HABATENBHYIO JACSITEIbHOCTD, BHISBIATH MPOOIEMbI, CTABUTh
U GOpMyIHpOBaTH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIbHON AESTEILHOCTH U )KU3HEHHBIX CUTYAIHX;

CaMOCTOSITEJIbHO COCTABJIATh IIJIaH PEUICHUs NpoOieMbl C Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpsATh paMKH y4eOHOro IpeAMeTa Ha OCHOBE JIMUHBIX NTPEOYTEHUH;

JiefaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh3a PEILEHUE;

OLIEHUBATh PUOOPETEHHBII OMBIT;
CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO LIMPOKOW 3PYAMLMU B Pa3HbIX 00JacTAX
3HaHU, NOCTOSIHHO MOBBIIIATh CBON 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyallUssiM, BHOCHTbL KOPPCKTHBBI B ACATCIIBHOCTb, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaAC€Th HaBbIKaMH MMO3HAaBATECIILHOU pe(i)JICKCI/II/I KaK OCO3HaHHsA COBCpIIACMBIX I[el\/JICTBI/II;'I u
MBICJIMTCIIBHBIX MPOLCCCOB, UX PC3YJIbTATOB U OCHOBaHI/Ifl, HCIIOJIB30BaTh HpI/IéMBI pe(l)JICKCI/II/I JJIsA
OLICHKH CHUTYAalllH, BHIOOpAa BEPHOT'O PEILICHUS;

YMCTb OLICHUBATL PUCKHU U CBOCBPCMCHHO INPHMHUMATL PCIICHUA 110 UX CHUIKCHHIO,IIPUHUMATDH

MOTHBBI M @pT'yMEHTHI JPYTHX IPH aHATU3E PE3yIbTaTOB JIEITEILHOCTH.

IIpunsTHE ce0s1 M APYIHUX:
IIpUHHUMATh 0665[, IIOHHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,
IIPUHUMATh MOTHUBEL ¥ apIYMEHTEL IPYIUX IIPU aHAIIN3€ PE3YJIbTaTOB NEATEIbHOCTH;IIPU3HABATh
CBOE MPaBO U IPABO JAPYTUX HA OLIUOKHY;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH JPYTOro YeloBeKa.

INPEAMETHBIE PE3YJIbTATDBI

[Ipenmertnsie pe3ynbraThl ocBoeHMs mnporpamMmbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT cnenuduueckue st yueOHoro npeamera «buonorus» HaydHble 3HaHUS,  YMEHUS WU
Croco0bI JNENUCTBUAN o OCBOEHHUIO, UHTEpIpEeTalMi U MPeoO0pa30BaHUI0 3HAHUM, BUIbI
NESTENIbBHOCTH IO TMOJIyUEHHI0O HOBOTO 3HAaHUS W MPUMEHEHHWIO 3HAHUN B Pa3IMYHBIX Yy4eOHBIX
CUTYallUsX, a TaKK€ B PEAIbHBIX JKM3HEHHBIX CUTYallUsiX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamme
IpeIMETHBIE PEe3yIbTaThl IPEICTABICHBI 110 T01aM 00Y4YEeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUs yuebHoro npeamera «buonorus» B 10 kiaacce
JTOJI’KHBI OTPaKaTh:

c(OPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUSECTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHbBI MHpa M Hay4yHOTO
MHUPOBO33PEHUS, O BKJIaJIe POCCUUCKHUX U 3apYOEKHBIX yUEHBIX- OMOJIOrOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHAJIBHOW TI'PaMOTHOCTH 4YellOBEKa JUIsl pelIeHUs KU3HEHHBIX 3a71ay;

YMEHHE pACKpbIBaTh COJEp)KaHWE OWOJIOTMYECKUX TEPMUHOB W TOHSATUI: XU3Hb, KJIETKa,
opranusM, Metabonu3M (0OOMEH BEIIEeCTB M IPEBpAIlCHHE SHEPTHH), TOMEOCTa3 (CaMOperyssius),
YpOBHEBasi OpraHU3alus KUBBIX CUCTEM, CAMOBOCIIPOM3BECHHE (PEMPOAYKIIHUS), HACIEACTBEHHOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEeHHE u3naraTb OWOJIOTMYECKHE TeOopuH (KJIETOYHAas, XPOMOCOMHAs, MYyTallMOHHa,
[EHTpaJdbHas JOTMa MOJEKYJISIpHOW Oumonorum), 3axousl (I'. Mennens,
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T. Moprana, H.I1. BaBunoBa) u yueHus (0 eHTpaX MHOrooOpasusi U MPOUCXOXKICHUS KYJIbTYPHBIX
pacrennii H.M. BaBwioBa), onpenenars I'paHHIBl MX HPUMEHMMOCTH K XKHBBIM CHCTEMaM;

YMEHHE BIaJeTh METOJaMH HAay4yHOro IIO3HaHHMA B OMOJIOTMU: HAOJIIOJCHUEU ONMCAHUE
KHUBBIX CHUCTEM, IIPOLIECCOB M ABJICHUH, OpraHU3alys U MPOBEJCHUE OMOJIIOTMYECKOTO SKCIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bI, BBIIBICHNUE 3aBUCUMOCTH MEXAY MCCIE1yeMbIMH BEJIMYMHAMH, OOBbsICHEHHE
IIOJIyYEHHBIX PE3yJIbTaTOB, UCIIOJb30BaHHBIX HAYUYHbIX IOHATHI, TEOPUHA U 3aKOHOB, YMEHUE JIEJIaTh
BBIBOJIbl HA OCHOBAHUU IOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKUM BHPYCOB, KJIETOK IIPOKAPUOTU dYKApHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHM3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLEHHs] SHEPTUHU B KJIETKe, (POTOCHUHTE3a, IIIACTUYECKOIO0 M JHEPreTH4Yeckoro  oOMeHa,
XEMOCHHTE3A, MUTO3a, MEH03a, OIUIOAOTBOPEHHUS, Pa3MHOXKEHUSA, WHIUBUIYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTCHE3);

YMEHHE IPUMEHATD MOJyYEHHbIE 3HAHUS 11 OOBSICHEHHSI OMOJIOIrMYECKUX ITPOLIECCOB U ABJICHUH,
JUTSL IPUHSTHS IPAKTHYECKUX PEIICHUH B IMOBCETHEBHOM JKM3HU C LIENBI0 oOecrieueHns 0€30macHOCTH
CBOETO 370pPOBbsSl U 3/I0POBbSl OKPYXAIOIIMX JIOAEH, COOMIOEHUSI HOPM TIPaMOTHOIO IOBENEHUS B
OKpYy’Karolled MpUpPOJHONW cpelle, MOHUMAHWE HEOOXOAMMOCTH HCHOJIb30BAHUS  JOCTHIKEHHUH
COBPEMEHHOM OMOJ0ruy 1 OMOTEXHOJIOTUH /1Sl pallMOHAILHOTO PUPOI0I0Ib30BAHNUS;

YMEHHUE pelaTh JIeMEHTapHble TeHETUYECKUE 33/1a4l HA MOHO- M JUTHOPHIHOE CKpELIMBaHHUE,
CLIEIUIEHHOE HAacleJ0BaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOIO CKpEUIMBAHUS AJIs MpeICcKa3aHHs
HaCJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJIHATH JIa0OpPAaTOPHBIE U MPAaKTHYECKHEe padoThl, COOI0AATE MIpaBUia Ipu padoTte ¢
y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBaTh U HUHTEPIPETUPOBATh HMHPOPMAIMIO OHOJIOTHYECKOrO
CoJIepKaHusl, BKIIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3 PA3IIMYHBIX HCTOYHUKOB (CPEICTBAa MAacCCOBOM
uH(pOpMallii, HayYHO-TIONYJISIPHbIE MaTepHalIbl), STUYECKUE ACTIEKTHl COBPEMEHHBIX HCCIIEOBaHUM B
Ouosoruu, MeMIMHEe, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOILEHHs, 000011asi GMOIOrMYECKYIO
MH(}OPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJI0THH.

[IpenmeTHble  pe3ynbTaThl  OCBOEHMS  yueOHoro mpenmera  «buomorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUSECTECTBEHHBIX
HayK, B (OpPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHbBI MHpa M Hay4yHOTO
MHUPOBO33PEHUS, O BKJIaJIe POCCUNCKUX U 3apYOEKHBIX YUEHBIX- OMOJIOrOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHAJIBHOW TI'PaMOTHOCTH 4YeJIOBEKa JUIsl pelIeHUs KU3HEHHBIX 3aj1a4;

YMEHHE PACKphIBaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMHHOB M TOHSTHUNA: BUI, TOMYISALHUS,
reHo(OH, ABONIONMS, ABMXKYIIHE CHUIBI ((PAaKTOPBI) IBOIIOLUHU, MPUCIIOCOOICEHHOCTh OPTraHU3MOB,
BUJI000pa30BaHue, IKOJIOTHYECKUE (DAKTOPBI, IKOCHCTEMA, MPOIYLEHThl, KOHCYMEHTHI, PEIyLICHTHI,
[[ENU MUTAHUs, YKOJIOTHYecKas miupaMuia, OMoreomenos, onocdepa;

yMEHHUE u3JlaraTh OMOJoTHYecKre Teopuu (dBostonnonHas teopust Y. JlapBuHa, cuHTeTHUECKas
TEOPHS IBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposbiimieBorocxoactsa K.M. bopa, depemoBanus
TJIaBHBIX HampamjieHu#d u myted sBomoruu A.H. CeBepiioBa, yuenus o bunochepe B.W. Bepnanckoro),
OMpeaACIIATh 'PaHUIBI UX TPUMCEHUMOCTHU K )XKUBBIM CUCTEMAM;

yMEHHE BJIQJ€Th METOJaMH HAyYHOTO II03HAaHUS B OWOJOTUM: HAOIIOJCHUEH ONHUCAHHE
’KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI, OpPraHU3alys U MPOBEIeHUE OMOIIOTUYECKOTO SKCIIEPUMEHTA,
BBI/IBIDKEHUE THIIOTE3bI, BBIABIEHUE 3aBUCUMOCTH MEX]Y HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHE
MOJIyYEHHBIX PE3yJIbTaTOB, UCIIOJIB30BAHHBIX HAYUYHBIX MOHATHI, TE€OpUH U 3aKOHOB, YMEHHUE JENaTh
BBIBO/IbI HA OCHOBAHUU MOJIYUYEHHBIX PE3Yy/IbTATOB;

YMEHHE BBIIEATh CYIIECTBEHHbIE NpPHU3HAKU CTPOCHHUS OHOJIOrMYECKUX OOBEKTOB: BH[IOB,
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MOMYJISIIIAMA, TTPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OIEHO30B M YKOCUCTEM, OCOOECHHOCTH
IPOIIECCOB:  HACIICACTBEHHOW  HM3MEHYMBOCTH, E€CTECTBEHHOTO  OTOOpa,  BHUI000pa30BaHHMA,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUSL SKOJIOTMUECKUX (DAKTOPOB Ha OpPraHM3MBbI, IMEepeHOca
BEIIECTB M IOTOKA HHEPrMM B JKOCHCTEMaX, AHTPOIOICHHBIX H3MEHEHHIl B 3KOCHCTEMax CBOeH
MECTHOCTH, KPYTOBOPOTA BEIIECTB MOMOT€OXUMUYECKHX IIUKIIOB B Onocdepe;

yYMEHHE IPUMEHSATD MOJyYCHHbIE 3HAHUS AJ1s1 00bSICHEHUS OMOJIOTMUECKUX MTPOLIECCOB U SIBJICHUI,
JUTSL IPUHATHS PAKTUYECKUX PEIIeHUN B TIOBCEIHEBHOM JKU3HU C LENbI0 00ecreyeHust 0e30MacHOCTH
CBOETO 370POBbS M 3JI0POBBSI OKPYXKAIOIIUX JIOACH, COOTIOIEHHs] HOPM TI'PaMOTHOTO TIOBEJICHUS B
OKpYXKarollled MpUPOJHOM cpele, MOHMMaHUuE HEOOXOIUMOCTH HCIOJNb30BaHUS  JOCTHIKCHUN
COBpPEMEHHOM OMOJIOTUHU AIAPAIIIOHATIBHOTO TPUPOIOTIOIB30BaAHUS;

YMEHHE pelIaTh AIeMEeHTapHbIe OUOJIOrMYeCKUe 3aJaul, COCTABIISTh CXEMBI IIEpeHOCca BEIIECTB U
SHEPTUU B IKOCcUCTEMaX (LIENMU MUTAHUsA);

YMEHHE BBIIOIHSTH JIA0OPATOPHBIC U MPAKTUICCKUE padOTHI, COOJIIOIATh MPpaBUiIa IpH padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYSCKA OICHUBATH W WHTECPIPETUPOBATh HHPOPMAIMIO OHOJIOTHIECKOTO
COJIeprKaHUsl, BKITIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA MACCOBOU
uH(pOpMAaIlMK, HAyYHO-TIOMYJISIPHBIE MaTepuaibl), pPacCMaTpPUBATh TJO0ATbHBIC OSKOJIOTHYSCKUC
POOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATHIIO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC TMChbMEHHBIC M YCTHBIC COOOIICHHUS, 0000IIast OMOIOTHIECKYIO
MH(}OPMAILIMIO U3 HECKOJIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.
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10 KJIACC
HanmenoBanue
No KomunuectBo OCHOBHBIE BUJIBI I€ATEIbHOCTH
A3J1CII0B 1 TeM [IporpamMHoOe conepxanue
/11 pasa 4acoB 00yUaroImXxCcs
y4eOHOTO peaMeTa
Tema 1. Buosiorusi Kak HayKa
1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u Ouosioruuc PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
HayK 00IIIECTBEHHBIMU, TEXHUYECKUMHU M JIPYyTUMHA Hay4yHOE MUPOBO33PEHUE, HayyHas KapTHHA
€CTeCTBEHHBIMH HayKaMH, puitocopueii, MHpa, Hay4HBIH METOJ[,[UII0Te3a, TCOpHs,
peuruei, STUKOM, ICTETHKON U ITPABOM. MCTO/bI MCCICIOBAHUA.
Ponb 6HONTOrHK XapakTepu30BaTh OMOJIOTHIO KaK HAYKY,ee
B (OPMHDOBAHHH COBpEMEHHOH Hayumoii | MECTO ¥ POTIb CPEI APYTHX ECTECTBEHHBIX
Hayk. [lepeuncnars pa3nensl OMOJIOTHH B
KapTUHbI Mupa. CucreMa OMOJIOTHYECKUXHAYK.
COOTBETCTBHUE
HAemoncmpayuu: c 00bekTaMu u3ydenus. HasbiBath
lopmpemei: 1. lapeun, I'. Mennens, H. K. BaKHEHIIIME OTPaCIi OHOJOTUYECKUX
Konbuos, Ix. Yorcon u @. Kpuk.Tabnuysr u 3SHAHWIT ¥ 381441, CTOALLINE TIepe]]
cxemvl: «MeTopl TO3HAHUS ouonorueii XXI B.
YKUBOU TIPUPOABD»
1.2 | Metoael no3HaHus 1 MeTo1b1 TO3HAHUS KUBOW IPUPOJIBI PackpeiBaTh conep:kaHue TEPMUHOB U
YKUBOM MPUPOJIBI (HaburoieHHe, SKCIIEPUMEHT, ONUCAHUE, MOHATUIN: HAYYHBIN METOM, METOIbI
U3MepeHue, Kaccupukanus, MoJeTUpoOBaHue, | MCCIIEJOBaHUs.
cTaTuCTHYEeCKast 00paboTKa JaHHBIX). XapaKTepru30BaTh OCHOBHBIE METOBI
Hemoncmpayuu: MMO3HAHU S )KUBOU MPUPOJIbI: HAOIOICHHE,
AKCIIEPUMEHT, ONMCAHNE, U3MEPEHHUE,
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Tabnuywl u cxemwvl: «MeTOABITTO3HAHUSKUBOM

MIPUPOABIY.
Jlabopamopusie u npakmuyeckue
paoomuwi:

[IpakTrueckas padota Ne 1.

«Hcmonp3oBanue Pa3iIMYHbBIX METOOOBIIPU

W3YYCHUH OHMOJIOTUYCCKUX
00BEKTOB»

KJaccu(uKanus, MOICTMPOBAHUE,
CTAaTUCTUYECKAast 00pabOTKa TAaHHBIX

Htoro yacos o teme 2

Tema 2. J)KuBble cHCTEMBbI H X OPTraHU3AIUs

2.1 | buomornueckne 1
CHUCTEMBI, TTPOIIECCHIN
UX U3y4YECHUE

Xusble cuctembl (OMOCHCTEMBI) KaKk
IpeIMeT U3yuyeHus: OMOoI0THH.

OT1imyne KUBBIX CUCTEM

OT HEOPTraHWYECKOM MPUPOJIBI.
CaolicTBa OMOCHCTEM M HX
pa3HooOpasue.

YpoBHU Opranuzanuu OHOCUCTEM:
MOJICKYJISIPHBIN, OpTaHOMTHO-
KJIETOYHBIN, OPraHU3MEHHBIN,
MONYJIALIMOHHO-BUJIOBOM,

9KOCUCTEMHBIHN (OMO-Te€O1IEHOTHYECKUIA),

o6unochepHbIi.

Hayku, n3yyaromue OnocucTeMsl Ha
Pa3HBIX YPOBHIX OpraHU3aLUH.
JHemoncmpayuu:

Tabruywr u cxemvi: «OCHOBHBIE
MIPU3HAKYU KU3HW», «Y POBHU

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATUI:
cucremMa, OMOJIOrHYeCcKasi CUCTEMA, SJIEMEHTBI
CUCTEMBI, CTPYKTYpPaOHOCHCTEMBI, CBONCTBA
KUBBIX CCTEM, OOMEH BEILIECTB, PA3MHOKEHUE,
pOCT, pa3BUTHE, HACIECICTBEHHOCTb,
U3MEHYUBOCTbB, PA3APAKUMOCTB,
JHEPro3aBUCUMOCTb, YPOBHH OPTraHHU3aLUU
XKHU3HU (OmocucTem).

XapakTepru30BaTh IPUHIMIIBI OPraHU3auU
OMOCUCTEM: OTKPBITOCTh,BBICOKAS
YIOPAI0YEHHOCTh, CAMOPETYIIALUA,
UEPapXUYHOCTD.

IlepeunciiATh yHUBEpPCAIBHBIE CBONMCTBA
KUBOTO: €JUHCTBO XUMHUYECKOTO COCTABA,
pa3pakxuMoCTh, BUKECHHUE,

roMeocTas, pOCT U pa3BHUTHE,
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OpraHu3alyu >KUBOUIPUPOABD.
Mogaens monekyasl JJHK

HACJIEICTBEHHOCTh, HK3MEHUYUBOCTD,
3BOMTIONUSA (TIPUCTIOCOOICHNE

K U3MCHSIFOIIUMCSI YCIIOBHSIM).
[TpuBOAUTE IPUMEPBI OHOCHCTEM
Pa3HOro ypOBHS OpTaHU3AIUH U
CpaBHUBATh MPOSIBICHUS CBOWCTB
KUBOTO Ha Pa3HBIX YPOBHSX.
XapaKkTepu30BaTh OCHOBHBIE ITPOLIECCHI,
MPOTEKaroIue B OMOCUCTEMAax:
OOMEH BEIIECTB U NPEBPAICHHE
SHEPI'UU, CAMOBOCIIPOU3BE/ICHHUE,
CaMOpETyJISLHUs, Pa3BUTHE.
CobmroaTh paBuiia 6epexkHOro
OTHOILIEHUS K>KUBOU MIPHUPOJIe

Hroro yacoB o reme

1

Tema

3. XuMHYeCKHIi COCTAB U CTPOCHUEC KJICTKHU

3.1

XUMHYECKHH COCTaB
KJIeTku. Boma u
MUHEPAIBHBIE COJIN

1

XUMUYECKHUHM COCTaB KIICTKU.
XUMUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHTHI, MUKpO3JeMeHThl. Boa
Y MUHEpaJIbHBIC BEIIECTBA.

@OYHKIMU BOJbl U MUHEPATbHBIX
BelecTB B kieTke. [lonnepxxanue
OCMOTHYECKOTr0 OajaHca.
JHemoncmpayuu:

Juaepammulr: «Pacnpenenenue

XHMHYECKHUX 3JIEMEHTOB B HEKUBOU IIpUPOACH,

«Pacnpez[eneHHe XUMHYCCKHUX

PackpsiBaTh conepxkaHue TEPMUHOBH
MIOHSATHI: JIEMEHTHI-OUOTeHBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpaIbHBIEC BEIIECTBA, MOJIEKYJIA
BOJbI KaK JUIIOJIb, BOLOPOJAHBIE CBA3H;

ruipouiibHbIE U THAPO(OOHBIE BEIIECTBA.

ILOKaSBIBaTL CANHCTBO 3JICMCHTHOI'O COCTaBa KakK

OJIHO W3 CBOMCTB KMBOTr0.Pacnpenenars
XUMHYECKHE DIIEMEHTEI

I10 rpymnmamM B 3aBUCHUMOCTHU
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AJIEMEHTOB B )KMBOU mipupoae». Tabnuywsl u
cxemvl: «llepuoanueckasradnuia
XUMHUYECKUX DJIEMEHTOBY,

((CTpOCHI/IeMOJ'ICKan)I BOABD»

OT KOJIMYCCTBCHHOI'O MPCACTABUTCIILCTBAB
OpraHu3MeE; XapaKTCpPUu30BaTh POJIb OTACIBHBIX
DJICMCHTOB.

BEISIBISATE CBA3B MCKAY COCTABOM,
CTPOCHUECM MOJICKYJIbBI XUMUYCCKOI'O

COCAMHECHHUA U €I'0 q)YHKIII/ISIMI/I B KIJICTKE

3.2 | benku. CocraB u benku. CocTaB u cTpoeHune 6€IKoB. PackpsiBaTh conepkaHue TEPMUHOB U
CTpOEHUE OeNKOB AMUHOKHUCIOTBl — MOHOMEPHI OEJIKOB. MOHSATHIA: OSJIKH, TIOJIMMEPbI, MOHOMEDHI,
He3ameHnMeble U 3aMEHUMBbIE aMUHOKHCJIOTBI, IENTUIHAS CBSI3b,
AMUHOKHCJIOTBI. AMUHOKHUCIIOTHBIN MOJIMNIENTHU /L, JE€HATYpaLMsL.
cocTaB. YPOBHU CTPYKTYphI O€JIKOBOM XapakTepu30BaTh OCJIKHU KaK KJacc
MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCIUHEHNUN;
TpPETUYHAs U YEeTBEPTUYHAS CTPYKTYpa). KJ1acCU(UIIUPOBATh UX MO CTPOCHHUIO
XUMUYECKHE CBOMCTBA OEIIKOB. (rnoGynsipHble U GUOPUILIAPHBIE OENIKH),
buonoruueckue GpyHKIIUU OEIKOB. NEpEINCIATh U XapaKTEpU30BaTh
Hemoncmpayuu: yHKIMM OeTKOB
Tabauywvl u cxemor: «CTpoeHHE
MOJIEKYJIbI OeIKay.
ObopyoosaHue: CBETOBON MUKPOCKOII,
MUKpOIpenaparbl
3.3 | ®epmeHTHI — ®depMeHThI — OMOJIOTHYECKUE PackpeiBath conep:kaHne TEPMUHOB U
OuosiornuecKue KaTaJanu3aTophl. MOHATHI: PePMEHTHI, aKTUBHBIN IIEHTD,
KaTaJnu3aTophbl Crpoenue (epMeHTa: aKTUBHBIN LIEHTP, cyOcTpaTHas cCielupUIHOCTbD,

cyOcTpaTHasi CHEHU(PUIHOCTD.
Kodepmentsl. BuramuHbl.
Otnuumst pepMeHTOB

OT HEOPTaHWYECKHUX KaTaJn3aTopOB.

Ko(hepMeHTHI, OETKU-aKTUBATOPHI U
OCIKU-UHTHOUTOPHI.

VYka3pIBaTh OTIUYHs (HEPMEHTOB

OT HEOPTAHUYECKUX KATATU3aTOPOB.
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Jemoncmpayuu:

Tabnuyer u  cxemwvl: «CtpoeHue
dhepmeHnTay.

Obopyoosarnue: 000pyIOBaHHUE HJIS
MPOBEACHUS HaO0JII0ICHUH,
WU3MEpEeHu, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuyuecxkue
paoomot:

JlabopaTtopHas padora Ne 1. «M3yuenue
KaTaJTUTHYeCKON aKTUBHOCTH (pepMEeHTOB (Ha
MpUMepe aMHIIa3bl

WM KaTajiasbl)»

OOBACHATH POJIb (HEPMEHTOB

B (DYHKIITMOHUPOBAHHUH KHUBBIX CHCTEM,B
MPOMBIIIIJICHHOCTH, B MEJIUIIMHE,

B TIOBCE/IHEBHOM XM3HH YEIIOBEKA

3.4

VYraesonasl. JInnumel

VYrieBoibl: MOHOCaxapuabl (TIOK03a, prudo3a
U 1Ie30KCcUpr003a), qucaxapu/ibl(caxaposa,
JIAKTO3a) M MOJIMcaxapuabl (Kpaxma,
TJIMKOTEH, 1EJUTI0JI03a).

buonornyeckue GyHKIMM yrIIeBOIOB.
Jlunuapl: Tpuriuuepuabl, Gochonunuasl,
CTEpPOUJIBI.

IM'unpodunbHO-THAPOGOOHBIE CBOMCTBA.
Bronornveckne QyHKIUH JTUTHIOB.
CpaBHeHUE yIieBOJIOB, OEIKOB U
JTUTHUI0B KaK UCTOYHUKOB YHEPTHH.
Jemoncmpayuu:

Tabnuyel u cxemvl: «YTIACBOIB,
«JIunuaey.

Obopyoosarnue: 000pyIOBaHHE

PackpsIBaTh coaepkaHue TEPMUHOB U
TIOHATHI: YIJIE€BObI, MOHOCAXaPHIbI,
JICaxXapuIbl, MOJINCAXapHUIbI, TIIFOK03a,
pubo3a, 1e30Kcuprdo3a, caxaposa,

JIaKTO03a, MalIbT03a, IEeJUTI0NI03a (KIeTuaTKa),
Kpaxmall, TTTUKOTeH; JTUMH/IbI, TPUTITUIEPUIBI
(>xupsl, Macna),pocOTUIUABI, CTEPOUIBI.
XapakTepu30BaTh YriIeBOIbI, JIUMHIBIKAK
KJIACCOPTAaHUYECKUX COCTUHEHHM.
KnaccudumupoBats yriieBoabl U JIUTHABIITO
CTPOCHHIO; TIEPEUHCIIATh (YHKIIUHU YTIIEBOJAOB U
JTUTHJIOB.

CxemaTruecku U300paxarb CTPOCHHE
MOJICKYJI YTJICBOAOB, JIUIIUI0B
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JUTS TIPOBEICHUST HAOTIOICHUH,
U3MEPEHUH, SKCTICPUMEHTOB

3.5 Hykneunosbie Hykneunossie kucnorst: JJHKu PHK. PackpeiBath conepxaHue TEPMUHOB U
KUCIOThl. ATD Hykneotnasl — MOHOMEpBI HYKIIEMHOBBIX MTOHATHUH: IC30KCUPUOOHYKIICHHOBAS

kucnot. Ctpoenue u ¢pyukiun JJHK. kuciota (JIHK), pubonykinennoBas

Crpoenne u pyakuunPHK. AT®: ctpoenue kucnorta (PHK), nykneorun,

U QyHKIUY. MOJIMHYKJICOTUIHAS LIETIh

Jlemoncmpayuu: (MOMMHYKIICOTH]T), KOMILLIEMEHTAPHOCTb,

Ilopmpemur: Ix. Yorcon, @. Kpuk,M. ¢bynkun [JHK (xpanenue u nepenada

Yuikuuc, P. @paHkivH. HacJeACTBEHHON nHpopManuH); Buasl PHK

Tabnuyst u cxemul: (urdopmaIoHHas1, TpaHCTIOPTHAS,

«Hyxneunossie kucnotsr; JJHK», pubocoManbHas); aneHo3uHTpudochar (ATD),

«buocunTtes 6enkay, «CTpoeHue MaKpO3pIruyecKas CBs3b.

Mosekyisl ATDy. XapakTepu3supoBaTh HyKICHHOBBIC

Obopyoosanue: cBETOBOI MUKPOCKOII, KUCJIOTHI KaK XMMHYECKHE COSTMHEHUS 1

MHUKPOTIPpEIapaThl HOCHUTEIH HacleACTBEHHON NHGOpMAaIUH.
OTtMeuaTh 0COOEHHOCTH CTPOEHUS MOJIEKYIT
HykinenHoBbIX kucinoT (JHK,PHK) u AT®.
CxemaTtnuecku U300pakaTh CTPOEHUE
HYKJICOTHJIOB, MOJIEKYJl HYKJIEMHOBBIX
kucior, AT®

3.6 | Ucropus u metoabt LluTos0rKs — HayKa O KIETKe. PackpbiBaTh copepkaHue TEPMUHOB U

U3y4EHHsI KIIETKH.
Knerounas reopust

Knerounas Teopust — npumep
B3aUMOJICHCTBUS UIeH U (PaKTOBB

Hay4YHOM IMO3HAHUWH.

HOHSTUN: KJICTKA, IUTOJIOI'HUA,
pacKpbIBaTh COJAEPKAHUE MOTOKEHHIM
KJIETOYHOU TEOPHH.
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Meroasl U3y4eHUs KIIETKU.
Jemoncmpayuu: I[lopmpembpi:

A. JleBenryk, P. I'yk, T. lIBanu, M.
[neitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MUKPOTIpEnapaThl pAaCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHANBHBIX KJIETOK;
PUCYHKH ¢ MUKpodoTorpadusiMu
KJIETOK, MOJY4€HHBIE C TOMOIIbIO
CBETOBOI'0 M 3JIEKTPOHHOTO MHUKPOCKOIIA

[lepeuncnarh u XxapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUYCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalllMBaHUE, MUKPOCKOITUPOBAHHUE,
ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHE)

3.7

Knerka
KaK LIEJIOCTHAA
JKUBas CUCTEMA

Kierka kak nenoctHasi )kuBasi CUCTEMa.
OO01mre mpu3HAKU KIETOK: 3aMKHYTast
HapyxHas MeMOpana, monekynsl JJTHK kak
T€HETUYECKUH armapar, CUCTEMa CUHTE3a
Oenka. TUMBI KIETOK:

JYKapUOTHUECKas: U MPOKAPUOTHIECKASI.
OcobeHHOCTH CTPOCHUS
MPOKAPHUOTHYECKON KIIETKH.

Knerounas crenka Gaktepuii. CTpoeHne
AYKAPUOTHYECKOHN KJIeTKU. OCHOBHBIE

OTJIMYHS PACTUTENILHOM, ’KUBOTHOU 1 TpUOHOMN

KJIeTKU. [I0OBEpXHOCTHBIE CTPYKTYPBI —
KJICTOYHAs! CTCHKA,

TJIMKOKAJIMKC, UX (bYHKI_II/II/I IIna3MaTuyeckas

MeMOpaHa, ee CBOHCTBA
1 QyHKIHIH.

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHATHH:
KJIETKH (3yKapuOTHYECKasi, TPOKapUOTHYECKas),
IUIa3MaTHyecKas MeMOpaHa (I1asmManemMma),
TIUKOKAJIMKC, TPAHCTIOPT BEIIECTB (ITACCUBHBIM,
aKTUBHBIN), 9SHAOUUTO3  ((harouuros,
MUHOIUTO3),  JK30LIUTO3,  KJIETOYHAA
CTE€HKa, HYKIJICOH]I.

CpaBHuBaTh MEX 1y cO00it

HYKapHOTHYECKHE U TPOKAPUOTUYECKUE KIETKHU;
OTMEYaTh CXOJCTBO M Pa3IUYUsB CTPOCHUN
KJIETOK OaKTepui,

KUBOTHBIX, PACTEHHI U TPHOOB
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Jemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk,T.
[lIBann, M. Ineinen, K. bap, P.
Bupxos.

Tabauywvl u cxemwvl: «CTpoeHHE
JYKapUOTHUECKOM KIETKN», «CTpoeHne
YKUBOTHOM KJIETKN», «CTpOeHUE
pacTUTENLHOM KIETKNY», «CTpoeHue
MPOKAPUOTHYECKON KIIETKH.
ObopydosaHue.: CBETOBOM MHKPOCKOTI,
MHUKpOTpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KJIETOK

3.8

Crpoenue
AYKapUOTUYECKOU
KJIIETKH

[uTomna3zma u ee OpraHou/IbI.
OnnomeMOpanHble opraHon bl kiaeTku:I11C,
anmapart 1'oJIb KM, TU30COMBI.
[TosryaBTOHOMHBIE OPTaHOUIbI KJIETKU:
MUTOXOH/IPUH, TJIACTUIBI.
[IpoucxoxaeHre MUTOXOHJIPUH U
mactul. Buneimiactua.
HememOpanHbIe OpraHOUIbI KJICTKH:
pUOOCOMBI, KIIETOUHBIA LIEHTP,
LEHTPHUOJIN, PECHUYUKH, )KIYTUKH.
@DYHKIIMM OPraHOWUJOB KIIETKH.
Bxirouenus.

SAnpo — perynsaTopHbIi HEHTP KIETKH.
Crpoenue sapa: siiepHas 000JI0UKa,
KapuoIl1a3Ma, XpOMATUH, SIPBILIKO.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUM:

IIUTOTIIa3Ma, OPTaHOU/IBI, YHIOTIA3MaTHIECKast
ceth (DIIC), anmapat ["onb1Ku, JTU30COMBI,
BaKyO0JIb, MUTOXOHAPHUH, TTACTHIBI
(XJIOpOIIACTHI, X POMOILIACTHI, JIEHKOIIIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KIICTOYHBIHIIEHTD
(ueHTpocoma), peCHUYKH,

KT'YTUKH, BKIIIOUEHUS, SIIPO, SaepHas
000J104Ka, KapuoIiazmMa, XpOMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnurceIBaTh CTPOEHUE 3YKAPUOTHIECKON
KJIETKH 110 U300paKeHUsAM U

Ha MUKpOIIpernaparax;

KJ1acCU(UIIUPOBATh OPTaHOUIBI
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XpoMocoMbl. TpaHCOPT BELIECTBB
KJIETKE.

Jemoncmpayuu:

Ilopmpemeur.: A. JleBenryk, P. I'yk,T.
[[IBann, M. IIneinen, K. bap, P.
Bupxos.

Tabauywt u cxemor: «CTpocHUE
JYKapUOTHYECKOU KIIeTKn», «CTpoeHune
YKUBOTHOM KJIIETKW», «CTpoeHUe
pacTUTENBHOMN KIIETKNY», «CTpoeHue
MMPOKAPHUOTHYECKOU KIICTKH,

«Ctpoenue sipa kietkm». Obopydosarue:

CBETOBOM MUKPOCKOII,MUKPOIIpENapaTsl
PaCTUTETBHBIX U

KUBOTHBIX KIIETOK. Jlabopamopnuie u
npakmuuecKkuepadomul:

JlaboparopHast padota Ne 2. «M3ydenune
CTPOCHUA KIICTOK paCTeHHﬁ, JKUBOTHBIX 1
OaxkTepuil O] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIperiapaTax U UX OIHCAHUE)

B 3aBHCHMOCTHU OT 0COOEHHOCTEH HX
cTpoeHus (0JHOMEMOpaHHbBIC,
JIByMeMOpaHHbIC, HEMEMOpaHHBIC);
OINMUCHIBATh (PYHKIIMU KaXKJIOTO OPraHOUIA

B KJICTKE.

XapakTepu30BaTh KIECTOYHOE SAPO KAKMECTO
XpaHeHus1, nepeaayn (yIBOCHHEXPOMOCOM) U
peanuzamnuu

(TpaHCKpHILIMS ) HACTIEACTBEHHOMN
MH(POPMAINN KIIETKH.

[lepeuucnsaTh U OMUCHIBATH KOMIIOHEHTHISAPA U
ux pyHKUINY;

CxemaTH4HO U300paKkaTh CTPOCHHE
pacTUTENIBLHON U )KUBOTHOM KJIETKH.
OOBACHATH OMOIOTMYECKOE 3HAUEHUE
TPaAHCIOPTA BEUIECTB B KJIETKE

HToro vacoB o teme

Tema 4. }ICI/ICSHeIleﬂTe.TIbHOCTb KJIIETKH

4.1

OOMEH BELLEeCTB.
[TnacTrnyeckuii oOMeH.
dortocunTes.

XeMOCUHTE3

OOMeEH BEIIECTB, MJIM METa0O0IU3M.
Accummisanus (TIaCTUYECKU 0OMEH U
TUCCUMIIIALINS (PHEPTeTHUECKUN

00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpwiBath copepkaHne TEPMHUHOB U
MOHATHI: OOMEH BEIIECTB U MPEBpaIleHIE
sHEepruu (MeTaboIu3Mm),

ACCUMWIIALINSA, TIACTUIECKUI OOMEH,
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nporecca Merabomusma. Pomb  3aKoHOB
COXpPaHEHHUS BEUIECTBA U YHEPTUU

B TMOHMMaHuu Merabonusma. Tumsl
oOMEHa BeIIeCTB: aBTOTPOQHBIA W
rereporpodHbiii. Ponb ¢epmeHnToB B
oOMEHE BeUIeCTB M  IPEBpaIICHUHU
SHEPIHuHM B KieTKe. POTOCUHTES.

CaeroBast u TeMHOBas (ha3bl (POTOCHHTE3A.
Peakuuu ¢porocuntesa.dddexkTuBHOCT
¢dorocunTe3A.

3naueHue POTOCUHTE3a ISl )KU3HU Ha
3emuie. BiiusiHue ycnoBuil cpesl

Ha (OTOCUHTE3 U CIIOCOOBI MOBBILICHUSIETO
MPOYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMOCHHTE3. XEeMOCUHTEZUPYIOLIINE
Oaktepnn. 3HaUCHHE XEMOCUHTE3a IS
KU3HU Ha 3eMIie.

Jemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.

Tabauywl u cxemol: «XIJIOPOILIACTY,
«DOTOCUHTE3»

JTUCCUMIIALINS, YHEPTCTUYECKUH 00OMEH,
dbotocunTe3, hoTonus, pochopuaupoBanue,
MEPEHOCUYUK MPOTOHOB, XEMOCHUHTE3.
OnuceiBaTh (HOTOCUHTES, POLECCHI,
MIPOTEKAIOIIKE B CBETOBOM U TEeMHOBOI(ase.
BEISBISTE MPUYMHHO-CIICICTBEHHBIE CBS3H
MEXXTy MTOTJIOMIEHUEM COTHEUHOMIHEPTHH
XJIOPOUILIOM B CHHTE30M MOJIeKys ATD.
CpaBHUBATH HCXOJIHBIC BEIIIECTBA,
KOHEYHBIC MPOITYKTHI U yCIOBHS
MPOTEKaHUs PEaKUUid CBETOBOM U
TeMHOBOH (ha3bl PoTOCHHTESA;

CpaBHuBaTh (OTOCHHTE3 U XEMOCHHTE3.
OnenuBaTh 3HaueHHE (POTOCUHTE3A U
XEMOCHHTE3a /IS )KU3HU Ha 3emiie

4.2

DHepreTuuecKuii
oOMeH

DHepreTuyeckrii 0OMeH B KIJIETKE.
Pacmienyienue BemecTs, BbIIEICHUE U
aKKyMYJINPOBAHHUE DHEPTUH B KIIETKE.
DTarnbl SHEPreTHYeCcKOro ooMeHa.
I'mukonus. bpoxeHuen ero BUIBL.

PackpbiBaTh coliep)KaHHe TEPMHHOB U
MOHSATHI: SHEPTETHUYECKHIT OOMEH, TJIUKOJIU3,
MOJIOYHOKHCIIOE OPOKEHHUE,CITUPTOBOE
OposkeHue, OMOIOTUYECKOE

OKHCJICHHUC, KIICTOYHOC ABIXaHHC,
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KI/ICJ'IOpO,I[HOG OKHCJICHHUE, HJIU

KIETOYHOe  JpixaHue.  OKHCIUTEIbHOE
bochopunrpoBanme. DddexTuBHOCTD
HHEPreTUIEecKOro oOMeHa.
Jemoncmpayuu:

Tabnuyvt u cxemvl: « THIBIIUTAHUSY,
«Metabomu3m», «MUTOXOHIPUS,
«OHepreTuyecKkuii 0OMeH»

JUCCUMUIIALUSA, (DEPMEHT.
XapakTepu30BaTh 0OMEH BEIIECTB U
IIPEBpALIECHUE SHEPIUHU (METa0O0IU3M)KaK
OJTHO UX CBOMCTB KHUBOTO.

[Tepeuncasite 0COOEHHOCTH
IJIACTUYECKOTO U SHEPTreTHUECKOIO
oOMeHa B KJIETKE; YCTaHaBJIMBATh
B3aMMOCBSI3b MEX]ly HUMH.

PaznuuaTh TUITBI OOMEHA BELIECTBB
KJIETKE: aBTOTPOQHBINA 1
reTepoTpOQHEII.

OnuchIBaTh 3TAIbl SHEPreTUYECKOTO
oOMeHa (ITOATOTOBUTEIbHBIMH,
OECKHUCIOPOAHBIN, KHUCIOPOJHBIN)U
CpPaBHMBATh UX MEXJY COOOM.
XapakTepHu30BaTh PEaKIMU IITMKOIN3a,
OpO’KEHUsl, KIIETOUHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3H
MEX]y TNINKOJINU30M, KIIETOYHBIM/IBIXaHUEM U
cUHTE30M MOJIEKYTATO.

CpaBHuBath 3¢ (HEeKTUBHOCTh

6GCKI/ICJ'IOpOI[HOFO N KHUCIIOPOAHOT'O

OTallOB

4.3

Buocuures Genka

Peakuuu MaTpuyHOro CUHTE3A.
I'enernveckas nndopmarusa u JJHK.
Peanuzanus reueTudeckoun
nH(pOpMaIUU B KJIETKE.

PackpsiBaTh coaepkaHME TEPMHHOB M
MMOHATHM: TE€H, TCHETUUYECKHH  KOJI,
MaTpPUYHBIA CUHTE3, TPAHCKPHIIIIHS,
TPaAHCIAIMSA, KOJOH, aHTUKOJIOH,
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I'eHeTHUeCcKUl KOJI UETO CBOMCTRA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK.
Tpancnsamus — GnocuHTE3 OeNKa. ITarbl
TpaHcisiuu. KogupoBaHue aMUHOKHCIIOT.
Poaws pubocomB OnocunTe3e Oenka.
Jemoncmpayuu:

Ilopmpemuor: H.K. Kosib110B.

Tabnuyer u cxemsr: «Ctpoenune JTHK»,
«CtpoeHue U PyHKIIMOHUPOBAHUE T€HaY,
«Cuntes 6enkay, «Permukanus JJTHK,
«"eHeTnyeCKUii KOI».

ObopydosaHue: MOAETU- AaNITUTMUKAITIH

«Y nBoenue [JHK u Tpanckpunuus»,
«buocunTe3 GenmKa»

pubocoma, IeHTpalIbHAs I0TMa,
MOJIEKYJIsIpHasi OMOJIOTHUSI.

OmnpenensTh CBOWCTBA TEHETUYECKOTO KOJIa
(TPUIIETHOCTD, OTHO3HAYHOCTH,
BBIPOXKJICHHOCTh, YHUBEPCAILHOCTD,
HENEPEKPBIBAEMOCTb, HETIPEPHIBHOCTH ).
OnuceIBaTh ATAIbBI peaTU3auN
HACJICICTBEHHON HH()OPMAILINU B KIIETKE.
CpaBHUBAThH pEaKIMA MAaTPUIHOTO CHHTE3a
mosiekyn PHK u Genka B kieTke

4.4

Hexknerounsie
(bOopMBI KU3HU —
BUPYCHI

Hexnerounslie popMbI dKU3HU — BUPYCHI.
HcTopus OTKpbITHS BUPYCOB

(1. . "anoBckuit). OCOOCHHOCTH CTPOCHUS U
KU3HEHHOT0 1IMKJIa BUupycoB.bakrepuodaru.
Bbosie3snu pacrennit,

KUBOTHBIX U Y€JIOBEKa, BHI3bIBAEMBIC
BUpycamu. Bupyc nMmmyHnozaeduuTa yenoexa
(BUY) — Bo3oyautens CIIN{a.O6patHas
TPAaHCKPHIILIUS, pEBEpTa3a U HHTETpasa.
[IpodunakTruka pacnpocTpaHeHUs: BUPYCHBIX
3a00JIeBaHUH.

PackpeiBaTh coniep:kanne TEPMUHOB U
MOHSTHUI: BUPYC, BUPYCOJIOTHSI, KAlICUJI,
OaxTepuodar, BUpyc UMMYyHOAEPUIUTA
yenoBeka (BIY), oHKOTeHHBIE BHPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOYHYIO ()OPMY >KU3HU;
0COOEHHOCTH CTPOCHHUSI U
KHU3HEIESITeIbHOCTH BUPYCcOB. ONMUCHIBATH
KU3HEHHBIA UK BUPYCOBUMMYHOIE(hUIIUTA
YeJI0BEKa; pa3ndaTbHa pucynkax BTM
((Bupyc TabauHoM

Mo3aukH), bakrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. UBaHOBCKUI.
Tabauywvl u cxemwvi: «BUpyco»,
«bakrepuodarny; «CtpoeHue u
U3HeHHbI 1uki Bupyca CII/la,
OakTepuodaray.

Obopyoosanue: monens cTpykTypsl JJHK;
MarHUTHAS MOJICITh-aNTIINKAIUS
«CTpoeHHE KIICTKH

OOO0CHOBBIBATH U COOIOIATH MEPHI
Mpo(UIAKTUKH PacCTIPOCTPAHEHUS
BHUPYCHBIX 3a00JIeBaHUI
(pecniupaTopHble, KEITyA0YHO-
KHIIIEUHBIE, KiIemeBor 3Hmedanut, BUY-
nHpEKIHs)

Htoro yacos o teme

6

Tema 5. PazmMHOKeHHe M MHIAMBHMAYAJbHOE Pa3sBHUTHE OPraHU3MOB

5.1 | ’)Ku3HEHHBIN UK
KJIeTKu. [lenenue
KJISTKH. MuTo3

1

KieTouyHbIi MUK, MIIH >KU3HCHHBIHN ITUKIT
kinetku. MaTepdasa u Mutos.

[Ipoueccrl, mpoTekaromue B uHTEpdase.
Pennukanus — peakiysi MAaTpUYHOIO CUHTE3A
JHK. Ctpoenue xpomocom.

XPOMOCOMHBII HA0Op — KAPUOTHIL.
JIMTTONTHBIN Y TalIOMAHBIN XPOMOCOMHBIE
Habopsl. Xpomatuael. L{uronornyeckue
OCHOBBI Pa3MHOXEHHUSIM UHIMBUAYaTbHOTO
pa3BUTHSL OPTaHU3MOB. JleleHne KIeTKU —
muTo3. Craauu muto3a. [Ipoueccsl,
MPOUCXOAANINE HA PA3HBIX CTAAUSIX MUTO3A.
buonorunyeckuii CMpICI MUTO3A.
[IporpamMmmupyemas rubessb KIETKH —

aIIoIITo3.

PackpsiBaTh copepkaHne TEPMUHOB U
MOHSATHUH: KJIIETOUHBIN IIUKJI, HHTEpda3a,
peayITUKAaIus, XpOMOCOMa, KapruOTHII,
TarIOUIHbIN, JUITIOUIHBIN XPOMOCOMHBIN
HabOp, XPOMaTUbl; MUTO3 €TO CTAJHH:
npodasa, Metadasa,anadasza, Tenodasa.
OnuceIBaTh KU3HEHHBIA LUK KIETKH;
MEPEUUCIIATh U XapaKTEPU30BaTh MEPUOIbI
KJIETOYHOTO 1IMKJIa, CPABHUBATh UX MEXIY
co00.

OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHOTHITOB OPTaHU3MOB, CPABHUBATh
XpOMOCOMHbBIE HAOOPBI KIIETOK.
CpaBHUBaTh CTaJUH MUTO3A.
PaznuuaTh Ha MUKpoOTIpenaparax
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Jemoncmpayuu:

Tabauywl u cxemwvl: «KICTOUHBIN ITUKID»,
«Pennmukanus JJHK», «CtpoeHue XpoMoCoMbI»,
«MuUTO3»; MarHUTHAsI MOJIEb-aNTUTHKALIUS
«/lenenune knetku»;monens JJHK.
Obopydosanue: CBETOBOW MUKPOCKOI H
Mukpornpenapat «Kapuokunes B KiieTkax
KOpEeIIKa JIyKay.

Jlabopamopusle u npakmuyecKkue
paobomuwl:

JlaboparopHast padora Ne 3.

«Habmroienne MUTO3a B KJIETKaxX

KOHYHMKaA KOPCIIKa JIyKa Ha TOTOBBIX

MUKpOIIpenapaTax»»

" pUCYHKaX CTaIUH MHUTO34a.
PaCKpBIBaTI) OMOJIOrMYECKUM CMBICIT
MHUTO3a

5.2

Dopmsl
Pa3MHOXEHUS
OpraHU3MOB

@DopMBI pa3MHOKCHHS OPTaHU3MOB:
0ecIoJioe U I0JI0BOE.

Bubr 6ecrionioro pa3MHOKCHHUS: JICTICHHUE
HAaJIBO€ U IOYKOBAHHUE OJHO-

Y MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTHBHOE Pa3MHOXKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPTraHHU3MOB, €T0 3HAYCHHE
JUISICETICKIUH.

[TonoBoe pasMHOXKEHHE, €TrOOTIUIHSIOT
0ecIo10r10.

Jemoncmpayuu:

PackpeiBaTh coniep:kaHue TEPMUHOBU
MOHATHI: Pa3MHOXEHHE, KJIOH, TI0JIOBBIE
KJIETKU (TaMeThl),

AWILIEKIIETKA, CIEPMATO30M 1, 3UT0Ta,
JIelIeHHe HaJIBOEe, TOYKOBaHUeE,
criopyisinusi, pparMeHTanus,
BEreTaTHBHOE Pa3MHOXKEHUE, CEMEHHOE
pa3MHOXKEHUE, ONbIIEHUE,IBOIHOE
OIJIOIOTBOPEHHUE, MOJIOBBIEKENE3bI,
CEMEHHMKH, SIMYHUKHU, OIIOIOTBOPEHUE
(HapyxHOE,

BHYTpPEHHEE).
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Tabauywvl u cxemvi: «POPMBI
Pa3MHOXKEHUS OpraHU3MOBY, «JIBoiiHOE

OTUIOZOTBOPEHHUE YIIBETKOBBIX PACTEHUI,

«JleneHue KIETKU

OakTepuny, «BeretaTuBHOE
pa3MHOKEHHE pacTeHHi», «CTpoeHue
MOJIOBBIX KJIETOK)

XapakTepu3oBaTb 0COOEHHOCTH

Y 3HaYeHHe OECroIoro 1 MOJI0BOTO
CHI0CO00B pPa3MHOKCHHUS.

Briaensite BUab1 6€cnosnoro
Pa3MHOXKEHUS; BBISBIISITh B3AUMOCBSI3H
MeXTy opMaMu B crioco0amMu
Pa3MHOXKEHHUS, U UX OMOJIOTHYEeCKUM
3HAYCHHUEM.

Brnaners npuémamu BereTaTHBHOTO
Pa3MHOXKEHHUS KYJIbTYpPHBIX pacTeHUil(Ha
IpUMepe KOMHATHBIX).
XapaKkTepu30BaTh IMOJIOBBIE KICTKH:
SMIIEKJIETKH, CIIEPMATO30M/IbI;

BBISBJISITH OCOOCHHOCTH
HUXCTPOCHUMA

5.3

Meiio3

Meiio3. Cragun mebio3a. IIpoueccsl,
MPOUCXOJAIIME HaA CTaAMsIX Meio3a.
[ToBeneHne XpoMOCOM B MEHNO3€.
Kpoccunrosep. buonornyeckuii cMpiciu
3HAYEHUE MEN03a.

Jemoncmpayuu:

Tabnuyst u cxemvl: «JleNEHUEKIECTKI,
«Mernos».

Obopyoosanue: monens JIHK;
MarHuTHas MOJIITb-aNTITNKAIIHAS
«JleneHne KIeTKN»

PackpsiBaTh copepkaHue TEPMHUHOB U
TOHATHI: MEHO03, KOHBIOTAIIHSI XPOMOCOM,
nepekpeCT (KPOCCHHTOBEP )XPOMOCOM,
raMeThl.

XapakTepru3oBaTh MEH03 KaK Crocoo
KJIETOYHOTO JICJICHHUS; OIMCHIBAThL MEHO03 TIIO0
CTaausM, CpaBHI/IBaTB craanu MeﬁOSaH MHUTO3A.
Paznuuate Ha pucyHKax cragdu Meno3a;
packpbIBaTh OMOJIOTUYECKOE 3HAYEHNE

Mero3a
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5.4 | OOpa3oBaHue u I"ameTorenes — nporecc 00pa3zoBaHus PackpsiBaTh conep:kanre TEpPMUHOB U
pa3BUTHE ITOJIOBBIX MOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHSTUN: TAMETOT€HE3, CIIEPMATOTreHE3,
KJICTOK. TTosoBbIE Keie3bl: CEMCHHUKUA U OOr'cHE3, CriIEpMaTo30n/, aKpocoma,
OmogoTBOpeHue suyHukd. OOpa3oBaHUE U pa3BUTHE SUIIEKIIETKA, MTOJISIPHBIC TEIIbIIA.

MOJIOBBIXKJIETOK — raMeT (CrepMaTo3ous, XapakTepu30BaTh OCOOCHHOCTH raMETOTeHE3a Y
SIMIIEKJIETKA) — CIIepMAaTOreHe3 U OOTEHE3. KUBOTHBIX U €TI0 CTaJIUU;0JIOBBIE KIETKU
Oco0eHHOCTH CTPOCHUS KUBOTHBIX H OTIHCHIBATHIIPOIECC UX PA3BUTHSL.
SIMIIEKJIETOK U CTIEPMATO30UIOB. CpaBHUBAThH CIIEpPMATOTEHE3 U OOTEHE3.
OmnonorBopenue. [lapTeHorenes. OrnuceIBaTh OTUIOJOTBOPEHUE,
HMemoncmpayuu: OHOI0rMYecKoe 3HaYeHHE OTIOI0TBOPEHUS
Tabauywl u cxemol.: «lIpsmMoen HenmpsMoe

pasButuey, «l'amerorenes

y MJIEKOITUTAIOIINX U YEJIOBEKa.

Obopyoosanue: moaens MeTadazHoN

XPOMOCOMBI, MUKPOCKOTI,

MUKpomnpenaparsl «CrepMaTo30U/IbI

MJIEKOTIMTAIOLIET O, «SIUIEKIIeTKa

MJIEKOITUTAIOIIET 0.

Jlabopamopmuvie u npakmuyecxkue

paoomuwl:

JlaGopatopHas pabota Ne 4. «3yueHue

CTPOCHUSI TMOJOBBIX KJIETOK HA TOTOBBIX

MHUKpOTIpernapaTax»

5.5 | UuouBuayansHOE NunuBuayanbHOE pa3BUTHE (OHTOTEHES). PackpeiBaTh cojepxaHue TEPMUHOB U
pa3BUTHE OMOpHOHaANBHOE pa3BUTHE (IMOpHOTEHE3). MOHSATUI: OHTOT'€HE3, YMOPUOTEHE3,3UTOTA,
OpraHU3MOB DTarnbl SMOPHUOHAIEHOTO nIpoOieHue, 6J1acToMephl,

Pa3BUTHA Y IO3BOHOYHEBIX ) KMBOTHBIX:

MopyJa, 01acTysa, 0JacToIeNb,
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npoOieHue, racTpyJIsilus, OPraHOreHes.
[TocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PA3BUTHS:
IpsIMOE, HE NMPSAMOE (JIUUMHOYHOE).
Bnusinue cpensl Ha pa3BuUTHE
OpraHu3MoB; ()aKTOPHI, CIIOCOOHBIC
BBI3BIBATHh BPOKJICHHBIE YPOJICTBA.
Poct u pa3zButue pactenuit. OHTOTeHE3
LIBETKOBOTO PACTEHUSI: CTPOECHUE CEMEHHU,
CTaJNHU Pa3BUTHUA.

Jemoncmpayuu:

Tabauyst u cxemovl: «OCHOBHBIE CTAAUH
oHTOreHe3a», «lIpsamoe u HenpsiMoe
pa3BUTHEY, «J[BOMHOE OIJIOLOTBOPEHUE
YIIBETKOBBIX PAaCTEHUI»

racTpyJsa, HelpyJia, OpraHOTeHE3;

3apOAbIIICBEIC JIUCTKH: SKTOJACPMA, ME30JA€pMa,
OHTOJACpMaA, HOCT3M6pI/IOHaJ'ILHOC pa3sBUTHC:

MPSMOEH HEPSIMOE (JINYUUNHOYHOEC);
MeTamMop(ho3,Meracropa, MUKPOCIIOpa,

IBbUIBIEBOC 3€PHO, CIICPMUH, BapOI[BIIHeBHﬁ

MEIIIOK, IBOMHOE OTLIOIOTBOPEHUE.
Omnpenensars Tanbl SMOPUOHAIBHOTO
pa3BHUTHS XOPJAOBBIX HA CXeMaX U
mperapaTax 1 ONUCHIBATH IMPOIIECCHI,
MIPOUCXOIAIINE HAa KAXKJIOM dTarle.
CpaBHUBaTh EPUOBI OHTOTEHE3A;
PSAMOE M HEMPSIMOE (JTMYMHOYHOE)
MOCTAMOPHUOHANBHOE Pa3BUTHE,
3apOJIBIIIN YeTIOBEKa U IPYTHX
XOP/AOBBIX.

OOBACHATH OMONOTHYECKOE 3HAUCHUE
pa3BUTHS ¢ METaMOP(O30M;
OTpHUIATEeNIbHOE BIUSHUE aJIKOT OIS,
HUKOTHHA U JPYTUX TePATOTEHHBIX
(akTOpOB Ha pa3BUTHE 3apO/IbIIIIA
YeJI0BeKa.

OmnuceIBaTh NpOLECC ABOMHOTO
OIJIOIOTBOPEHUS Y LIBETKOBBIX
pacTeHun

HNToro uacoB o reme
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Tema 6. HacJjiencTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

6.1 | IeneTnka — HayKa 1 [Ipenmer u 3a1aun reHeTuKU. Poiib PackpeiBath conepkaHue TEPMUHOB U IOHSATHUIA:
0 HACJIEICTBEHHOCTHI LUTOJIOTUU ¥ YMOPUOIJIOTUUB T'€H, TCHOM, TeHOTHII, (DEHOTHIL,XPOMOCOMBI,
H3MEHUYMBOCTH CTaHOBJICHUM T'€HETUKU. Bknazg aJlJIeNIbHBIE TeHBI (aJIJIeNin), TOMO3UI0Ta,

POCCHUICKHX U 3apYOEIKHBIX YUCHBIX B reTePO3UroTa, JOMUHAHTHBIN MTPU3HAK (TEH),
pa3BUTHE F'€HETUKH. METOIbl TEHETUKH pEIeCcCUBHBIN MTPU3HAK (TEH), YUCTast JIUHUS,
(THOPUIOIOTUYECKUH, IIUTOTCHETUICCKHIMA, THOPHI.

MOJIEKYJISIPHO- T€HETHUECKHIA ). [lepeuncnarh U XapakTepu30BaTh METO/IbI
OCHOBHbBIE T€HETUYECKHE TOHATHSL. TeHETUKH: THOPUOTOTUIECKHM,
I'eneTnueckasi CHMBOJIMKA, UCIIOIb3yEMAasi B LUTOT€HETUYECKUH, MOJIEKYJIIPHO-

cXemax CKpeluuBaHuil,/[emoncmpayuu: T€HETUYECKUI; TOMUHAHTHBIE U PELECCUBHbIC
Ilopmpemuwi: I'. Mennens, T. Mopran,H. U. MPU3HAKU PACTEHUUN U

Baswuios, C. C. YeTBepuKoB, KUBOTHBIX.

H. B. Tumogees-PecoBckuii. [Tonp30BaTbCs TEHETUYECKOU
ObopyoosaHue: MOJIENb- aNTUIUKAIUS TEPMUHOJIOTHEH W CUMBOJUKOU JJIs
«MoOHOruOpHIHOE CKPELUBAHUEY, 3aIUCH I'CHOTHIIMICCKHX CXEM

repbapuii «I"'opoX MOCEBHOI» CKpCIMBaHN

6.2 3aKOHOMepHOCTH 1 3aKOHOMepHOCTH HacJIeAOBaHUS PaCKpLIBaTL coAcpKaHNuE TCPMHUHOBH
HAaCJIEIOBAHUS MPU3HAKOB, YCTAHOBJICHHBIE MTOHSATHI: MOHOTHOPHTHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuaHoe CKpelrMBaHue, GEHOTUITNYECKUE TPYIIIIHI,
MonorubpuaHoe CKpelnIuBaHue. 3aKoHeTMHO0Opasusi THOPUIOB THOPUI0TOTHYECKUI METO/T, YUCThIC TNHUH,
CKpeIIMBaHHE MepBoTo MoKoIeHus. [IpaBmiioqoMuHUpOBaHUS. | JOMHUHUPOBAHKHE T€HOB(IIOJIHOE, HETIOIHOE),

3aKoH paculeryieHus mpu3HakoB. ['unoresa
YHCTOTHI TraMerT.

IlonHOEHM HEMoIHOE AOMUHHPOBAHUC.

paclueniesme
B IIOTOMCTBE.
OnuceIBaTh METOAUKY IPOBEIECHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauywvl u cxemvi: <KMOHOTHOPUTHOE
CKpEIIMBAHUE U €T0 IIUTOTeHEeTHIeCKas
OCHOBa», «3aKOH pacCIIECIUICHUS U €T0
LIUTOICHETHYECKasi OCHOBAY, «3aKOH
YUCTOTHI TaMeTy.

Obopyodosanue:

MoJIeTU-anIauKauuu «MoHorudpuHoe
cKpemuBanue», «Henomnnoe
JOMHUHUpPOBaHUE», repbapuil «I'opox
IIOCEBHON»

I'. MeHaeneMonbITOB 110 U3YyYEHHIO
HACJIETOBaHMsI OJTHOM Maphl MPU3HAKOBY
ropoxa MOCEeBHOTO.

PackpwiBath coneprkaHue 3aKOHOB
eanHo00pa3us THOPUIOB TIEPBOTO
MOKOJICHUS U 3aKOHA PACIICTICHHS.
OOBACHATH TUIMOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpEeIMBaHUS, OOBACHATH €r0
[IUTOJIOTUYECKUE OCHOBBI M pPeIIaTh
TeHETUYECKUE 3a/1a4u

Ha MOHOFI/I6pI/I,Z[HOC CKPCIIUBAHUC

6.3

Jurubpunnoe
CKpEILMBaHUE.
3aKOH HE3aBHCUMOT'O
HaCJICJOBAHMUS
MIPU3HAKOB

Jluru6puiHoe cKpelMBanre. 3akoH
HE3aBHUCHMOTI'0 HACJICTIOBAHMS
npu3HakoB. [{uToreneTnueckre OCHOBBI
JTUTHOPHUTHOTO CKPEIBAHHSL.
AHanmM3upymrolee CKpeuuBaHue.
Hcnonp3oBanune aHaTH3UPYIOIETO
CKPEIIUBAHUS JTsI ONIPEICIICHUS
TeHOTHUIIA 0COOU.

JHemoncmpayuu:

Ilopmpemui: I'. Mennens. Tabauywvl u
cxemsl: «JluruOpuaHOECKpEIIBAHUE,
«IuTonorndeckue

OCHOBBI JUTUOPUTHOTO CKPEIIUBAHUS.
ObopyoosaHnue: MOJIETb- aNTUTAKAIUS
«/lurnbpumHOe CKpeIrBaHUE)»

PackpeiBath  comep:kaHue€ TEPMHUHOB U
MOHATHIM:  AUTUOPUIHOE  CKpEIIMBaHHE,
aHaJIM3UPYIOLIEE CKPEILMBAHMUE.

OnuceiBaTth onbITel I'. Mennens

10 U3YUYEHUIO HACJIEAOBAaHMS IBYX NIapIIPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBath conepxanne 3aK0OHa HE3aBUCHUMOTO
HACJIEIOBAHUsI IIPU3HAKOB.

[IpuMensATh MaTEMAaTUUECKUI PACUYET C
MIOMOLIBI0 METOA NIEPEMHOKEHUS
BEPOATHOCTEMN U 3aIIUCh C IIOMOILBIO
(EHOTUITNYECKUX PAJUKAIIOB PACIICTIICHUS
MPU3HAKOB Y TOTOMKOBIIO (JEHOTUTTY U
TEHOTHUILY.

3anuchIBaTh CXEMbl JUTHOPHIHOTO
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CKpEIMBaHUS, OOBSICHITH €r0
[IUTOJIOTHYECKHE OCHOBBI M PEIlaTh
TeHETUYECKUE 3a7a9i Ha TUTUOPHUIHOE

CKpCHUIMBAaHUC

6.4

CreruieHHOE
HacJieI0BaHuE
MIPU3HAKOB

CueruieHHOE HaclleI0BaHUE PU3HAKOB.
Pabora T. Moprana 1o cuersieHHOMY
Haciea0BaHuIo reHoB. Hapymenue
CIICTIJICHHUS TE€HOB B Pe3yJIbTaTe
KpPOCCHUHIOBEpPa. XpOMOCOMHAS TEOPHUS
HACJICICTBEHHOCTH.

I'eneTnueckue KapThl.
Hemoncmpayuu: [lopmpemoi: T.
Mopran. Tabauyst u cxemvl:

«Meiio3y,

«['eHeTnUecKue KapThl pacTeHU,
KUBOTHBIX U YEIIOBEKaY,
«B3anmopelcTBIe aJIeTbHBIX T€HOBY.
Obopyoosanue: MUKponpenapaT
«/lpo3oduna» (Hopma, MyTau GopMbl
KPBUIHEB U OKPACKH TeJIa), MUKPOCKOTI,

Mozenb-anmiukanus «llepekpéct xpoMocom».

Jlabopamopuvle u npaxmuueckue
pabomui:

JlabopaTtopHas padota Ne 5. «M3yuenue
PE3yNIbTaTOB MOHOTUOPUTHOTO

Y JIATUOPUTHOTO CKPEIIHBAHUS

PackpeiBaTh coznep:kaHue TEPMUHOB U
MIOHATHN: CLEIUICHHOE HACIEA0BaHNE
MPU3HAKOB, PEKOMOMHAIINS T€HOB,
FCHECTUYCCKUC KAPThI XPOMOCOM,
MOpPraHH/A.

Ha3piBaTh OCHOBHEBIE TTOJIOKECHHUS
XPOMOCOMHOM TEOPUH
HacneacTBeHHOCTH T. MopraHa;
packpbIBaTh cojiep:kanue padoTsIT.
MopraHna 1o ClerIeHHOMY
HAaCJICOJOBAaHWIO I'CHOB U MMPUYNHBI
HapyImCcHU CUHCIICHHUA MKy I'CHaAMU.
3anuchIBaTh CXEMbI CKpELIUBaHUS TIPH
CLIETIJICHHOM HacJIeZIOBaHUH, OOBSICHSITh
INPUYMHBI PEKOMOMHALMUTEHOB,
OIIPEAEIIATh YUCIIO IPYIIIT

CIHCINICHNA IT'CHOB, p€IIATh TCHETUYCCKUC3aJaun

Ha CICIIJIICHHOE HACJICJOBaHUC
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y Ap030(HIIbI HA TOTOBBIX

MUKpOIpenapaTax»

6.5 | I'eneruka noua. I'enetuka nona. XpoMOCOMHOE ONpEEICHUE PackpsiBaTh conep:kaHue TEPMUHOB U
HacnenoBanue rosia. AyToCOMBI U TIOJIOBBIE XPOMOCOMBI. MOHATUI: XPOMOCOMHBIN HA0Op, AyTOCOMBI,
MIPU3HAKOB, CIICTUICHHBIX ['omorameTHbIe UTETEPOraMETHBIE OPTaHU3MBI. | TTOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN IO,

C IOJIOM HacnenoBanue npusHakoB, CUEIUICHHBIXC reTepOraMeTHBIN MOJI, CIETNICHHOE C TI0JIOM
MOJIOM. HaCJIeIOBAHUEITPHU3HAKOB.
Jlemoncmpanuu: OOBACHATH IUTOJOTHICCKHIE OCHOBBI
Ilopmpemeur: I'. Menpens, T. Mopraun,H.U. XPOMOCOMHOT'O MEXaHN3Ma ONPEIECIICHUAIIONA Y
Baswios. Pa3IMYHBIX OPTAHU3MOB.
Tabauyvt u cxemol: «'eHETUKA TIOJIAY, CpaBHHBATH 3aKOHOMEPHOCTH HACIIC/[OBAHMS
«3aKOHOMEPHOCTH HACIIEI0BAHNS, MPU3HAKOB, CIICTJICHHBIXU HE CUETICHHBIX
CLICIICHHOTO C 1oIoM», «KapruoTuris: criosioM. PemiaTe reHeTHYECKUE 3a/1a4d Ha
YEJI0BEKA U KUBOTHBIX) HacJIENOBAHNE

CUEIJIEHHBIX € MTOJIOM MPU3HAKOB

6.6 | U3MeHUNBOCTE. M3menuuBocTs. BUapl I3MEHUYNBOCTH PackpeiBath conepkaHue TEPMUHOB U
Henacnencreennas HEHACIeJACTBEHHAs U HACJIE/ICTBEHHAs!. MOHSATUN: N3MEHYUBOCTh, HACJICICTBEHHAS
W3MEHYHBOCTh Ponb cpenpl B HEHAcCHE1CTBEHHOM W3MEHYMBOCTH, HCHACIIC/ICTBEHHAS

W3MEHYHBOCTH. XapaKTEPUCTHKA
MOJTU(PHUKAITMOHHON U3MEHUYUBOCTH.
BapuannoHHbIH psii 1 BapuallMoHHas
kpuBas. Hopma peakuuu npusHaka.
KonuyecTBeHHBIE U KAUECTBEHHBIE
MPU3HAKK HUX HOPMa PEaKIHy.
CaoiicTBaMo 1M (PUKAITMOHHON
M3MEHYMBOCTH.

W3MEHUYUBOCTh, MOJAU(PHUKAITIOHHAS
W3MEHUYUBOCTbH, BAPUAIIMOHHBIN psi,
BapHaHTa, BapHallMOHHAsl KpUBasi, MPU3HAK,
HOpMa peaKkIuu, KOJTMYECTBEHHbBIE U
KaueCTBEHHbBIC MPU3HAKH.
KnaccudumnupoBats BUIBI

M3MEHYMBOCTH U BBIABIATH HUX
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Jemoncmpayuu:

Tabauywvl u cxemovl: «BHUIBI ©3AMECHUUBOCTH,
«MoauduKamoHHAIU3MEHUYUBOCTb.
Jlabopamopusie u npaxmuueckue
paoomuwl:

JlaboparopHas padota Ne 6. «/3yuenue
MOAU(PHUKAITMOHHON U3MEHUNBOCTH,
MIOCTPOCHHE BapHAIIMOHHOTO psiAa U
BapHallMOHHON KPUBOM»

OHOJIOrMYeCKUEe 0COOEHHOCTH.
[lepeuncnars cBoiicTBa
MOIU(PHUKAITIOHHOW H3MEHYUBOCTH U
OOBSCHATH €€ 3HAUCHUE IS OPraHU3MOB.
PaznuyaTh KOJMYECTBEHHBIE U
Ka4yeCTBEHHBIC ITPU3HAKU; CTPOHUTH
BapHAIIMOHHBINA Psijl, BApPUALIMOHHYIO
KPUBYIO, BBIYHCIISITH CpEJHEE 3HAYCHHE
MPU3HAKa

6.7

HacnencrBennas
N3MCHYHUBOCTD

HacnencreenHnas, Wi reHOTUIIMYECKAS
n3MeH4YnBoCcTh. KomMOnHaTuBHas
W3MEHYHUBOCTh. Me103 U IIOJIOBOM MPOLIECC —
OCHOBAa KOMOMHATHUBHON M3MEHUUBOCTH.
MyTannoHHast U3MEHYUBOCTD.
Knaccudukanus MyTauuii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacTtoTa ¥ IpUYUHBI MyTaLAN.
MyrtareHssle (akToOpBbI.

3aKOH r'OMOJIOTHYECKHUX PSI0B

B HAcJIeCTBEHHOU n3MeHunsoctu H. M.
Basunosa. Bresnepnas
HACJIEACTBEHHOCTh U U3MEHUHUBOCTb.
Jemoncmpayuu:

Ilopmpemui: T'. ne ®pus, H. 1. BaBunos.
Tabruyer u cxemvr: «MyTalOHHAS

PackpeiBath coniepkaHue TEPMHUHOB U
MOHSTHM: HACIEACTBEHHAS N3MCHUNBOCTb,
KOMOHMHATUBHASI U3MEHUYNBOCTH, MyTallHOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallUU: T€HHBIE,
XPOMOCOMHBIE, TEHOMHBIE; TTOJUILTION NS,
aHEYIUTONIUSI, MyTareHbl. XapakTepru30BaTh
HAaCJIEACTBEHHYIO U3MEHYMBOCT;
(dhopMyTUpOBaTh 3aKOH TOMOJIOTUYECKUX PSIIOB
B HacjeacTBeHHOU n3MeHunBocTrH. U.
BaBunosa u 00OBSICHATE €ro

3HAYCHUE I OMOJOTHH U CCICKIIUU.
KnaccudumupoBaTs MyTanuu: TeHHBIE,
XPOMOCOMHbBIE, TEHOMHbBIE U IPUBOIUTH
MIpUMEPBI MyTaLUH.

OOBACHATH MIPUYNHBI BOSHUKHOBEHUS
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WU3MEHYHUBOCTBY.
ObopyoosaHue: MAKPOCKOIIL,
Mukpomnpenapar «Jlpo3oduiia» (HopMma,

MyTalu# (popMbI KPBUIBEB M OKPACKa Tela);
KOMHATHbBIE PACTEHHS C MECTPOMOKPACKOMN

JIMCTHEB.
Jlabopamopmuvie u npakmuyuecxkue
paoomot:

JlaboparopHas paborta Ne 7. «Ananu3
MyTaluui y Apo30¢Guibl Ha TOTOBBIX

MHUKpOTMpernaparax»»

MYyTaIuH, poJib (PakTOPOB-MyTareHOB.
CpaBHHMBATh BHIIBI MYTAIUW; BBISBIISATH
MPUYMHBI HACJICICTBEHHOW N3MEHUYNBOCTH,
WCTOYHUKU MYTAareHOB B OKPYKaloIIen cpele
(KOCBEHHO).

XapakTepu30BaTh BHESICPHYIO
HACJICJICTBEHHOCTh 1 U3MEHYMBOCTh

6.8

I'eneTnka 4yenoBeka

I'enetuka uenoBeka. Kapuorun
YyeoBeKa.

OCHOBHBIC METO/IBI TCHETHKH YEJIOBEKA:
reHeaJoTH4eCKUi, OJTM3HEI[OBEIMT,
IIUTOTCHETHYECKUH, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKU .
CoBpeMeHHOe OIpeiesIieHHEe TeHOTHUIIA:
MTOJTHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUIHPOBAHUE, B TOM YHCIIE

¢ momorsto I1T11P-ananu3za.

HacnencrBeHnblie 3a001€BaHUS YEIOBEKA:

reHHEBIe 00JIe3HM, 00JIE3HHUC
HacJIeICTBEHHOU
MIPEIPACIIOIOKEHHOCTRI0, XPOMOCOMHBIC
0oine3nn. CoMaTHUeCKUE U
TeHEPATUBHBIC MYyTaIlUH.

PackpsiBaTh coaep:kaHnre TEpPMUHOB U
MOHSATUI: KapUOTHUII YEJIOBEKa,
LIUTOTEHETUYECKUN METOJ, TeHEaTOTHUeCKUA
METO/I, POJIOCTIOBHBIC,0TM3HEIIOBBIM METO/I,
HacJIeCTBEHHBIC 00JIe3HU: (MOHOTCHHBIE,

C HaCJIEICTBEHHOU

MIPEAPACIIONIOKEHHOCTHIO,

XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTHPOBAHHUE.

[lepeuncnsaTb 0COOEHHOCTH U3YYEHUS F€HETUKHU
YeJI0BEKA; IPUBOIUTH IIPUMEPEI
HACJICJICTBEHHBIX 0OJIe3HEl YeIoBeKa,
XapaKTECPU30BaTb METOAbLI UX HpO(i)I/I.]'IaKTI/IKI/I;
000CHOBBIBATh 3HAUCHUE
MEAUKO-TCHCTHUYCCKOT'O
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CrtBoJioBbI€ KIETKU. [IpUHIIUIIBI 3T0POBOTO
o0pasa KU3HH, TUarHOCTUKU,TPOPUITAKTUKH U
JIEYEHU TeHeTUYeCKnX0o0ne3Heil. Menuko-
F€HETHUYECKOE

KOHCYJIbTUPOBaHUE. 3HAUYCHHUE
MEIMUIMHCKON T€HETUKHU

B MPEJOTBPAILECHUN U JICUCHUH
TEHETHYCCKUX 3a00JIeBaHUI YeIIOBEKA.
Hemoncmpayuu:

Tabauywl u cxemwr: «HaciemoBanue
pesyc-axTopay, «I'eHeTrka rpyrmi
KpOBU».

Jlabopamopuvie u npaxmuueckue
padomul:

[IpakTruyeckas padora Ne 2.

«CocraBieHHe U aHaJIN3 POAOCIOBHBIX

YCIOBCKa»

KOHCYJIbTUPOBaHUSL.
BhISBISATH ¥ cpaBHUBATH MEXKIY COOO0M
JIOMUHAHTHBIC U PELIECCUBHBIC TPU3HAKU
4eJl0BeKa.

CocTaBiATh ¥ aHATU3UPOBATH
POJIOCIIOBHBIE YETIOBEKA

HNToro uyacoB o teme

8

Tema 7. Cesnekiiusi OpraHu3MoB,

OCHOBBI OMOTEXHOJIOT UM

7.1

Cernekius Kak HayKau
nporecc

1

Cenexkuus Kak HayKa M Ipoliecc.
3apoXKACHUE CEIEKIIUU U JOMECTUKAIUA.
VYuenue H. 1. BaBuiioBa o neHTpax
MHOT000pa3usi ¥ MPOUCXOXKICHUS
KYJIbTYPHBIX PaCTEHUI.

LleHTpbI MPOUCXOKACHUS JOMALTHUX
JKNBOTHBIX.

Copr, nopoza, mramm.

PackpriBaTh conep)kaHne TEPMUHOBU
MOHSATUMN: CEeNIeKLIUs, COPT, IOPOJa,LITaMM,
JIOMECTHUKAIIMSI, UJIN OJJOMallTHUBaHUE,
LEHTPbI MHOT000pa3us U
MIPOUCXOXKICHUS

KYJIBTYPHBIX PacTeHUH U

JKUBOTHBIX, THOpUIU3AIINS,

HCKYCCTBEHHBIN 0TOOD.
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Jemoncmpayuu:

Ilopmpemuwr: H. U. BaBunos. Tabauywvt u
cxembl: kapta «L{eHTpsIMHOTOOOpa3us U
MIPOUCXOXKACHUS KYIbTYPHBIXPACTECHUIN,
«[Topoasl JOMaNTHUX KUBOTHBIX),
«Copta

KYJIbTYPHBIX PACTCHHI.

Obopyoosanue: MyISKU TUIOA0B U
KOPHETJIO0B TUKHUX (OpM U
KYJIbTYPHBIX COPTOB pPacTeHUIi; repbapuii
«CenbCKOX 035U CTBEHHBICPACTECHU S

HaspiBath u cpaBHHBATh OCHOBHBIE
3Talbl Pa3BUTHUS CEJICKIIUH.

W3narate yuenue H. Y. BaBunosa

0 LIEHTpaxX NPOUCXOKICHHUS KYJIbTYPHBIX
pacTeHUI; pa3invaTh UEHTPHI HA KAPTE MUPA,
CBA3BIBATh UX MECTOIIOJIOXKEHUE

C OYaramMy BO3HUKHOBEHHUSAPEBHEUIIINX
[IUBUIN3AIINN.

CpaBHHBATB COpTa KYJIBTYPHBIX
pacTeHui, NOPOJIbl JOMAITHUX
KUBOTHBIX U UX JTUKHUXIIPEIKOB.
OueHuBarh poib CENEKIUU

B 00€CIIEYCHHUH MTPOIOBOILCTBEHHOM

0€30I1aCHOCTH YeJIOBEYECTBA

7.2

Merons! n
JIOCTUKEHHUSI
CEJIEKLIUU PACTEHUIHN
YKUBOTHBIX

CoBpeMeHHbIE METOIbI CeNeKIUU. MaccoBbIi
Y WHMBUIYTbHBIA OTOOPHIB
CEJNIEKIIMUPACTEHUN U KUBOTHBIX.
OreHka sKcTepbepa.
biu3kopoIcTBEHHOE CKpellluBaHUE —
WHOpuAMHT. YncTtas TUHUA.
CxpelnyBaHue YUCTHIX JIMHUM.
I'erepo3suc, niu rubpuaHas cuia.
HeponctBenHoe ckpemyBanme —
aytOpuauar. OtnanéHHas

rUOpUIN3aUs U €€ YCTIEXH.
HckyccTBEHHBIN MyTareHe3 v nojiyueHue
MOJIUIIONJOB. JIOCTHKEHUS CENeKIIUU

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTUN: UCKYCCTBEHHBIA OTOOp, MacCOBBII
0TOOp, UHIMBUYyaJIbHBIA OTOOD, FKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIUBAHUE, YUCTAsS
JIMHUS, TETEPO3UC,HEPOJICTBEHHOE
CKpelllMBaHue,

MCKYCCTBEHHBI MyTareHes, MOJIUILIONIbI.
CpaBHuBaTh (POPMBI HCKYCCTBEHHOTO
oT6opa (MaccoBOr0 MMHANBUYATBHOTO),
BUJIBI

ruOpuau3auu (6JIU3KOPOJICTBEHHON U
OTHAJICHHOI ), CIIOCOOBI MOTY4EHUS

IIOJIHUITIIOUOO0B.
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pacTeHul, J)KUBOTHBIX U
MHUKPOOPraHU3MOB.

Jemoncmpayuu:

Ilopmpemuor: 1. B. MuuypuH,

I'. JI. Kapneuenko, M. ®@. MBaHOB.
Tabnuywl u cxemsi: «OTHANCHHAS
rudpuansanus», «Padorel akagemukaM. @.
HBanosay, «llonmunmonaus».
Obopyoosanue: MyISKU TUIOAOB U
KOPHEITIOI0B AUKUX (HOpM U

KYJbTYPHBIX COPTOB PACTEHHII.
Jlabopamopusvie u npakmuueckue
paoomuwl:

Okckypcusi «OCHOBHBIE METOABI U
JOCTH>KEHHSI CEJIEKI[UU PACTEHUM U
KUBOTHBIX (Ha CENIEKIIMOHHYIO CTAHIIHUIO,
IJIEMEHHYIO (hepMy, COPTOUCTIBITATETbHBIN
y4acTOK

WJIH TETTUYHOE XO3SHCTBO)

[IpuBOAUTE IPUMEPBHI TOCTUKEHUN
CEJIEKLINY PACTEHUH U JKUBOTHBIX

7.3

buorexnosnorus
Kak OTpacib
MIPOU3BOJICTBA

buoTtexHonorus kak oTpaciab IPOU3BOCTRA.

I'enHas nH)KeHepusi. ITanbl CO3JaHUS
pekomOuHanTHOM JIHKwu TpancreHHBIX
opranu3MoB. KierouHasnHKeHepus.
KnerouHble KynbTypHI.
MUKpOKIOHAIBHOEPA3MHOKEHUEPACTCHU .
Knonuposanue

BBICOKOITPOTYKTUBHBIX

PackpriBaTh copep)kaHne TEPMUHOB U
MOHATUN: OMOTEXHOJIOTHS, KIIETOYHAs
WH)KEHEepUsl, TeHHasi MH)KEHepus,
KJIOHUPOBAHHE, TPAHCTEHHBIE OPraHU3MBbI,
I'MO (renernyecku MOIUGUIIMPOBAHHBIE
OpraHu3Mbl). XapaKTepH30BaTh
OMOTEXHOJIOTHIO KaK

OTpacib IPOU3BOACTBA, OCHOBHBIE
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CEeJIbCKOX 035U CTBEHHBIX OPIraHU3MOB.
DKoJjoruvyeckuen stuaeckue npodiaemer.l MO —
TEHETUYCCKH MOAU(PUIIUPOBAHHBIC OPTaHU3MBI.
Jemoncmpayuu:

Tabnuywl u cxemol: «OOBEKTHI
onoTexHonorum», «Kierouneie

KYJIbTYPbI U KJIIOHUPOBaHUE,
«KoHCTpynpoBaHUE U TIEPEHOC T€HOB,
XPOMOCOM)

JOCTH)KEHUSI OMOTEXHOJIOTHUH B O0JIACTH
MPOMBIIIICHHOCTH, CEITLCKOTO X03SICTBAN
MEIUITUHBI.

[lepeuncnsaTe U XapakTepU30OBaTh
OCHOBHBIEMETONIBI M JOCTHIKCHHSI
OMOMH)KEHEPHH.

OO6cyx1aTh HKOJIOTUYECKUE U ITUYECKUE
aCIEeKThl HEKOTOPBIX UCCIICIOBAHHI B
00J1acTH OMOTEXHOJIOTUH (KIIOHUPOBAHUS,
UCKYCCTBEHHOT'O OILIOJIOTBOPEHHUS,
HAIPaBJICHHOTO M3MECHEHHSI TeHOMa U
CO3JIaHMsI TPAHCTCHHBIX OPTaHU3MOB)

Hroro yacoB o reme

Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO 34
YACOB IO ITPOT'PAMME
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11 KJACC
HaumenoBanune
Ne KomnuectBo TIpOrpaMMHOE COTEpIKaHHE OCHOBHEIE BUIBI IEITEILHOCTHA
/1 PasJCiIoB U TEM 4acoB 00yYarOLIMXCs

y4eOHOTo IpeaMeTa

Tema

1. DBoJOLIMOHHAA OMOJIOTHA

11

OBOJIOLUS U METOObIEE
M3y4YCHUS

[TpeanocelIKyu BO3HUKHOBEHUS YBOJIIOLIMOHHON
TEOpUHU. DBOJIIOIIMOHHASATEOPUS U €€ MECTO B
OuonoruH.

BinsiHME 3BOIIOLIMOHHON TEOpUHU

Ha pa3BUTHE OMOJIOTHU U IPYTUXHAYK.
CBuaETETHCTBA HBOJOLUH.
[TaneoHTONIOTMYECKHUE: TTOCIIE0BATEILHOCTh
MIOSIBJIEHHS] BUJIOBB TAJICOHTOJIOTUYECKON
JIETOIUCH, TIEPEXO/IHBIE (DOPMBI.
buoreorpaguyeckue: cXoAcTBO U paziuyue
¢dayH udaop MaTEpUKOB U OCTPOBOB.
OMOpPHOIOrHYeCcKUe: CXOACTBAN P3N
SMOpPHOHOB Pa3HbIX BUJOB T03BOHOYHBIX.
CpaBHUTEIHHO-aHATOMUYECKUE:
TOMOJIOTMYHBIE, aHAJIOTMYHBIE,
pYIUMEHTApHBIE OpraHbl, aTABU3MBI.
MonekynspHO-0MOXUMUYECKHE: CXO/ICTBO
MEXaHHU3MOB

HaCJICACTBEHHOCTH M OCHOBHBIX

PackpbIBaTh cozepkaHle TEPMUHOB U
MOHATUIL: 3BOJIIOLIUSA, IEPEXOIHBIE (OPMBI,
(buitoreHeTUYECKUEe Psifibl, BUABI-OHIEMUKH,
BU/IbI-PEJIUKTHI,

3aKOH 3apO/IbIILIEBOI0 CXO/ICTBA,
OMOreHeTHYeCKUi 3aKoH,

TOMOJIOTHYHBIC ¥ aHAIIOTUYHBIE

OpTaHbl, pyJUMEHTapHBIE OPTaHBI,
aTaBU3MBI.

[lepeuncasiTb OCHOBHBIE 3TAIbl PA3BUTHUS
SBOJIFOLINOHHON TEOPHH.
XapaKTepu30BaTh CBUICTEIHCTBA
HBOJIIOIUH: MTAJICOHTOIOTUIECKHE,
ounoreorpaduyueckue, SMOPUOIOTHUECKUE,
CpaBHUTEIHLHO-aHATOMUYECKHE,
MOJIEKYJISIPHO- OMOXUMUYECKHE.
[TpuBOAKUTE TIPUMEPHI IEPEXOAHBIX (HOPM
OpPraHu3MOB, (PUIOTeHETHYECKUXPS/IOB.
[TpuBOAUTE (POPMYIMPOBKH 3aKOHOB
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METabOIMYECKUX IYTeH Yy BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Hopmpemuwi: K. JIunnei, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBasieBckui,

K. M. bap, O. I'ekkensb, @. Mrosep.
Tabnuywl u cxemol: «Pa3Burue
OpraHMYECcKOro MHUpa Ha 3emiie»,
penbedHbie TaOIUIBI «3apOIbIIIN
MMO3BOHOYHBIX KUBOTHBIX),

«APXEONTEPUKCH.

Obopyoosanue: dbuoreorpaduyueckaskapTa
Mupa; KojuieKuus «DopMbl

COXPAHHOCTH HMCKOIMAEMBbIX KUBOTHBIX U
pacTeHui»; BIIaKHbIE ITpenapaThbl
«Pa3BuTHe HaceKOMOro», «Pa3Burue
JSATYIIKH

OMOTEHETHYECKOTO U 3apOABIIIEBOTO
CXOJCTBa

1.2

HUcropus pazsutus
MpEeICTaBICHUI

00 3BOIIIOIUU

OpomtonnonHas teopus Y. JlapBuna.

Hpe}IHOCBIJ'IKI/I BO3HHWKHOBCHU TapBUHHU3MA.

JIBHOKYIIHE CHJTBI DBOJTFOIIMH BHJIOB TIO
HapBuny (M30BITOYHOE PA3MHOKEHNE
IIPH OTPAaHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas H3MEHYUBOCTD,
6opnba 3a cyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHreTnyeckasi TeOpUs IBOJIIOLUU

PackpbiBaTh  copepikaHue TEPMHHOB U
MOHATHI: CHUCTEMaTHKAa, €CTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD.

XapaKkTepu30BaTh OCHOBHBIE IBOJIIOLMOHHBIE
UJIey, KOHIENIUU U TEOPHH; CPAaBHUBATh
B3MIsIbIHA BU WaBostonuio K. JIunues,
K.b. Jlamapka,Y. /lapBuna.

OuenuBath BKIaj JIMHHES B pa3BUTHE
CHCTEMATHUKH U OOBACHATH IPUHIIUIIBI
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(CTD) 1 €€ OCHOBHBICTIOJIOKCHHUSI.
Hemoncmpayuu:

Topmpemuwt: K. JIunnen, K. b. Jlamapk,U.
HapBuH.

Tabauyvt u cxemwvr: «llomynsuny,
«Kapra-cxema mapipyra myTemectBusY.
HapBunay, «Dopmbl 60pbObI

3a CyIlECTBOBaHUEY», «ECTECTBEHHBIN
oTb0p», «MHOroOOpa3ue COpToB
pactenuii», «MHOroobpasue nopoa
YKUBOTHBIX)

OMHAPHOW HOMEHKJIATYPHI.
XapakTepu3oBaTh COJEPKAHUE U 3HAUCHUE
sBomonnoHHOM koHnenuuuXX. b. Jlamapka.
O1neHuBaTh €CTECTBEHHO-HAYYHBIC U
COLIMAJIBHO-9KOHOMUYECKHE MPEATIOCHUIKN
BO3HUKHOBEHMS BOJIIOLIMOHHON Teopun Y.
JlapBuHa.

PackpsIBatTh coziepkaHuE IBOTIOLIMOHHOMN
teopun. JlapBuHa; cpaBHUBATH
HEONPEAECTEHHYIO U ONPEAETIEHHYIO
W3MEHYUBOCTh, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOpP, POpMBI OOPHOBIZA
CYILIECTBOBAHHUE.

OrnuchIBaTh MOJIOKEHUST CHHTETHYECKOM
teopuu 3Bomonuu (CTI) u 00bACHATD

e€ 3HauyeHue UIIOMOJIOTHH

1.3

Bun: xpurepuu u
CTPYKTYypa.

[Tonmynsus kak Kak
JJIEMEHTapHas €IMHULA
BHJIA

Muxpossontouus. [onysaius kak
CAMHUIIABU/IA U DBOJIOINH.
Hemoncmpayuu:

Tabauywl u cxemol.: «llomynsium,
«MyTanunoHHas U3MEHYUBOCTbY.
Obopyodosanue: MEKPOCKOTI,
Mukpomnpenapar «Jpozoduna» (Hopma,
MyTaruu GOPMBIKPBUTHEB U OKPACKH TEJIA),
Mozenb-anmmkanus «llepekpéct
XPOMOCOM.

PackpeiBaTh copepkaHWe TEPMHHOB U
TTOHSTHIN: MUKPOIBOJTIOIHUS, BUI,

KpUTCPUU  BHJIA, apeaj, ITOMmyJIsIus,
reHo(oH 1, MyTaIlui, KOMOMHAIIUUTEHOB.
XapaKkTepru30BaTh BHJI KAk OCHOBHYIO
CHUCTEeMAaTHYCCKYIO SAMHHITY U IIETOCTHYIO
OHMOJIOTHYECKYIO CUCTeMy. BoiaensTs
KPUTEPHUH BHUJIA

(Mopdonorndeckwii, GU3NOIOTUIECKHH,
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Jlabopamopnuie u npakmuueckue
paoomot:

Jlaboparopuas padora Ne 1. «CpaBHeHHe
BUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIO»

OMOXMMHUYECKUM, T€HETHYECKUH,
JKOJIOTUYECKUM,  Teorpaduueckuil) u
NPUMEHSITh KPUTEPUU I ONUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepru30oBaTh MOMYJISALUIO0 KaK
CTPYKTYPHYIOSIMHHUILY BUIA U

HBOJIIOIIHH.

OnuceiBaTh MOMYJISIIIHIO 10 OCHOBHBIM
MOKa3aTeNsIM: COCTaB, CTPYKTypa

1.4 | JABmxymue cuiibl JBuxymue cuibl (pakToOphl)IBOIIONKUU BUIOB | PackpbiBaTh colep:kaHue TEPMUHOB U
(3;1eMeHTapHbIe B Ipupoje. MyTalMoHHbIN polece U MOHATHH: KOMOMHATHUBHAS N3MEHYHUBOCTD,
(hakTOpBI) SBOTIOLIUU KOMOMHATHBHAS U3MEHUHUBOCTD. MyTalu1, MyTallHOHHBINIIpOLIECC,

[TomynsiIOHHBIE BOTHBIN Apei( TeHOB. MOMYJISIIIUOHHBIE BOJHBI, Ipeiid) TeHOB,

W3onsauust u murpauus./[emoncmpayuu: M30JISLHUSI, MUTPAlUH.

Tabauysr u cxemol.: «JIBUXKYIIHE CUITBI XapakTepu3oBaTh 3J1€MEHTapHbIC

): 00 18007070 (haKTOPBI HBOTIOIUN: MyTaIlMOHHBIH
mpolecc, KOMOMHATUBHAS
W3MEHYUBOCTh, TOMYJISIIUOHHBIE BOJIHBIL,IpEH(
T€HOB, U30JIALIMS, MUTPAIHSL.
VYcranaBnuBaTh NPUUUHHO- CJIEJICTBEHHBIE
CBS3M MEX1y MEXaHU3MOM U Pe3yJIbTaTOM
JEACTBHUSABMKYIIUX CUJT (3JIEMEHTAPHBIX
(haKkTOpOB) IBOJIOIIUU

1.5 | EctectBennslit orOopu EctecTBeHHBII 0TOOP — HANTPABIIAIOIINI PackpeiBath conepxanue TEpMUHOB U

ero ¢Gpopmsl

(baKTOp HBOIIOIHH.
®opMBI €CTECTBEHHOT0 0TOOPA.

MOHSATUI: €CTECTBEHHBIN 0TOOpP, OophOaza
CYIIECTBOBAHHE.
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Hemoncmpayuu:
Tabauywr u cxemwvl: «EcTecTBEHHBII 0TOOPY,
«bopb0a 3a cymecTBOBaHHE»

OnuceiBaTh  MEXaHW3M  JCHUCTBUS
€CTECTBEHHOT'0 0TOOpa.

XapakTepu3oBath (HOpPMbI €CTECTBEHHOT0OTOOpa
(mBYOKYIITUH, CTAOWIIM3UPYIOIIHH,
JU3PYNTHUBHBIN) U CPABHUBATH UX MEKIYCOOOM.
XapaxkTtepuzoBatb 00pb0y

3a CyILIEeCTBOBAaHUE U CPABHUBATH €€ BHUJIbI
(MexBHIOBasI, BHYTPUBHIOBas,00pb0a ¢
HeOIaronpusTHHIMU

(akTOpamMu BHEIIHEH Cpe/Ibl)

1.6

Pe3ynbTaThl 9BOIOINH:
MIPUCHIOCOOIEHHOCTD
OpraHU3MOB U
BHUI000pa3oBaHue

[TprucnocoOaeHHOCTh OPraHU3MOB

KaK pe3yJsbTaT 3BoJtouu. [Tpumepst
MIPUCTIOCOOJICHUH Y OPTaHU3MOB.
Apomopdo3sl 1 naroananTanuu.Buan
BU000pa30BaHUeE.

Kpurepuu Buga. OCHOBHBIE (POPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemvi:
«[TprcrocoOIeHHOCTh OPTaHNU3MOBY,
«["eorpaduueckoe Bu1000pa3oBanue»,
«DKOJIOTHUECKOE BUI000pa30BaHHE.
Obopyodosanue:

kojutekuus «lIpumepsl 3aUTHBIX

MPUCTIOCOOTIEHUN Y KUBOTHBIX),

PackpeiBaTh conep:kaHue TEPMUHOB U

MTOHSTHI: TIPUCTIOCOOJIEHHOCT,
MTOKPOBHUTEIHCTBCHHAS U

npeocTeperaromnas OKkpacka,

MacCKHUpPOBKa, BUI000pa30BaHUE.

OnuceiBaTh MEXaHW3M BO3ZHUKHOBEHUS
MIPUCTIOCOOJICHUN Yy OpPraHU3MOB.

BEBISBISATE MO W300pa)KeHHsIM, Ha JKHBBIX U
(bUKCUPOBaAHHBIX mpernaparax MPUMEPBI
MPUCTIOCOOJICHHOCTH PAaCTEHUN U

KUBOTHBIX K YCIIOBUSIMCPEIBI OOUTAHHSI,
JIOKa3bIBaTh OTHOCUTEILHYIO

11e7IECO00Pa3HOCTh MPUCITOCOOTIECHUH.
XapakTepu30BaTh CIIOCOOBI U

MEXaHH3MbI BUI000pa30BaHMUS;

OIHCHIBATh U CPABHUBATH OCHOBHBIE
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KOJUICKI WA HACCKOMBIX C pa3JIMYHbIMU
TUIIaMH OKPACKH; Ha6op IJIOJ0BU CEMAH.

Jlabopamopnwvie u npakmuyeckue
paoomot:

Jlaboparopuas padota Ne 2. «Onucanue
IPUCIIOCOOJICHHOCTH OpPraHU3Ma U ee

OTHOCHUTCJIBHOT'O XapaKTcpar»

(OPMBI SKOJIOTUYECKOTO U
reorpauuecKoroB11000pa3oBaHus

1.7 Hampasnenus u oyTu
MaKpOdBOIIOLUU

Maxkpo3BoHOIHS.

dopmMel 3BOTIONNA: (priieTHYECKas,
JTUBEPTreHTHAs, KOHBEPTeHTHAS,
napayuiensHas. HeoGpatumocTsb
sBomronuu. [IpoucxoxaeHue

OT HeCHeIUaIN3UPOBAHHBIX
MIPEAKOB.

[Iporpeccupytoias crieruain3amus.
AnantuBHas paguarusi.
Hemoncmpayuu:

Iopmpemsi: A. H. CeBep1ioB.
Tabruysl u cxemvl: «ApomMopdo3b»,
«Mnnoamantanumny, «O0mas
JIETeHepaIus».

Obopyoosanue: Mmoaens «OCHOBHBIE

HaIpPaBIIEHUS 3BOJIOLUNY; 00BEMHAs
Mozenb «CTpoeHre roJIOBHOIO MO3ra

IIO3BOHOYHBIX»

PackpriBaTh coqepikaHre TEPMUHOB U
MTOHATHI: MAaKPOIBOJIIOIHUSA, (PUITOTEHE3,
OMOJIOTMUECKHI TIPOTrpecc U perpecc,
apoMop§o03, HIM0aTaINTaKs, 001Iast
JiereHepanus, afanTuBHas paaualins.
XapakTepu3oBatb (HOPMBI IBOITIOLIUH.
BrIsBASTE apoMOpdO3bl ¥ UIM0A AN TAIITN
YpacTeHUil U

>KHBOTHBIX.

CpaBHUBaTh OMOJOTHYECKHII TpOrpecc u
Ouooruueckuii perpecc, apoMopdos,
UMO0ATANTAIUIO B OOIIYIO IeTeHEePaIHIO.
BEISBISTE B3aUMOCBSI3U MEXKIY MYTIMUU
HAIPaBICHUSMHU IBOJIOIUU

y PAaCTeHUH U >KUBOTHBIX

Htoro yacos no Teme
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Tema 2. Bo3HNKHOBEeHME U Pa3BUTHE )KU3HHU HA 3emJie

2.1

Uctopust xxu3zaun

Ha 3eMJjIe U METOJbICE
W3y4YECHUSI.

I'nnotessl
MIPOUCXOXKICHUS
JKM3HM Ha 3eMiIe

2

JloHay4HBIE IPECTABIICHUS

0 3apoXkAcHUM XKu3HU. HayuHble
TUII0TE3bl BO3SHUKHOBEHMSI JKU3HU

Ha 3emiie: abuoreHe3 MIaHCIEepMUsl.
XuMHUYECKask IBOJIOLUS.
AOUOreHHBI CUHTE3 OPraHuYEeCKUX
BEUIECTB U3HEOPTaHUYECKUX.
DKCIIEpUMEHTAIIBHOE ITOITBEPKICHUE
XUMHYECKON 3BOJIIOLUH.

HayanpHble 3Tambl OMOJIOrHYECKON 3BOJIFOIIHH.

['unoreza PHK- mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYPH BO3HHUKHOBEHHE
MPOTOKJIETKH.

[lepBble KIETKU U UX 3BOJIOLIMS.
dopMUpOBaHNE OCHOBHBIX TPYIITT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpemeoi.

®. Penn, JI. ITactep, C. Munnep,A. U.
Omnapun, I'. FOpu.

Tabauywl u cxemvl: «BO3HUKHOBEHUE
COJTHEYHOM CHCTEMBI»,

«Pa3BuTHEe OpraHUYecKoOro Mupay,
«PacTturenpHas KieTkay, «JKuBorHas
kietkay, «[IpokapuoTndeckas
KJIETKa»

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTUIN: KpeallMoHU3M, a0uoreHes,
BUTAJIN3M, MTAHCTIEPMUSI, OMOII033,
KoalepBaThl, IPOOHOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METO/Ibl U3YUEHUS
HMCTOPUYECKOTO MPOILLIOr0 3eMIIH.
[lepeuncniatb  OCHOBHBIE  ATallbl
XUMUYECKOMN MOMOIOTUIECKOM
HBOJIIOIIHH.

W3narate copepxaHue TUIIOTE3 U TeOpuid
BO3HUKHOBEHUS KU3HU Ha 3emiie
(kpealoHM3Ma, CaMOIIPOU3BOJIBLHOTO
3apOKJAEHUS (CIIOHTAaHHOT'0), TAHCIIEPMHUH,
runotre3sl PHK-mupa).

OmnuceiBatk 3kcriepumenTsl C. Mumnepan I'.
Opu 1o nony4yeHnio opraHNYECKUXBEIIECTB U3
HEOpPraHMYEeCKUX MyTEM aOMOre€HHOI'0 CUHTE3a
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2.2

OCHOBHBIE 3TaIbI
9BOJIIOIUN
OpPraHUYECKOT0 MUPaHa
3emite, pa3BUTHE KU3HH
I10 3paM | Ieproam

Pa3zButue xu3Hu Ha 3eMJie 1o 3paM U
nepuogaM. Katapxeit. Apxeiickas

1 mpoTepo3oiickas 3psl. [Taseo3oiickasspa u
e€ nepuo/ibl: KEMOPUNCKUNA, OPJIOBUKCKUH,
CUJTYPUHCKUH,

JICBOHCKHI, KAMEHHOYTOJIbHBIN,
MIEPMCKHUM.

Me3o30iickas 3pa U €€ epruoabl:
TPUACOBBIN, FOPCKUH, MEJIIOBOM.
Kaiino3zoiickas spa u e€ nepuoibl:
IMaJIcOreHOBbIN, HEOTCHOBEIN,
AHTPOIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U Te0J0THYECKUX
npoiieccoB. OCHOBHBIEATAIBI HBOTIOLIUN
PaCTUTEIBHOTO U

YKUBOTHOTO MHpa. ApoMopdo3bI

y pacTeHul 1 KuBOTHBIX. [losiBIICHME,
pacuBeT U BBIMUpaHUE TPYII KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabnauywl u cxemoi: «PazButue
OpPraHUYECKOro MUPA»,
TeOXPOHOJIOTUYECKAs TAONINIIA;

KoJuteKus «DopMbl COXPaHHOCTH
MCKOITA€MbIX JKUBOTHBIX U PACTEHUI.
Jlabopamopnsie u npakmuueckue

pabomul:

PackpeiBath conepkaHue TEPMUHOB U
MIOHSATHI: P0H, pa, Mepuo, apoMopdo3sl,
UAMO0aJalTalliH.

3HaTh MOCJIEA0BATEILHOCTD SOHOB:
KaTapxeu, apxei, poTepo30Mu,
(banepo3oit; ap: apxeinckas,
IIPOTEPO30MCKasl, MAIC0301CKasl,
ME3030MCKast, KaHHO30MCKasl; IEPUOOB:
KeMOpHIICKUil, OpIOBUKCKHI, CUITYPHIICKUH,
JICBOHCKUM,

KaMEHHOYT OJIbHBIH, MEPMCKU,
TPUACOBBIM, FOPCKUH, MEJIOBOMH,
MMaJICOreHOBBII U  HEOT'€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITUSIB
Pa3BUTHH OPraHUYECKOrO0 MHUPA

10 HpaM U NEePHOJIaM T'e0JIOTUUECKON
HCTOPUHM; ITAIBI PA3BUTHUS PACTUTEIBHOTO
1 KUBOTHOTO MUpa. BbI1enuTh ri1aBHbIE
apoMop(h03bl pACTCHUM U KUBOTHBIX.
CpaBHUBaATh MeXIy cOO0M
MpeACTaBUTENEH CUCTEMAaTUYECKUX TPy
OpPraHU3MOB, BBISIBIIATh YEPTHIYCIOKHEHUS
Y TIPUCTIOCOOJICHHOCTH K YCIIOBUSIM KU3HU
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ITpakTnueckas padora Ne 1. «3yuenue
HCKOIIa€MBbIX OCTaTKOB PACTEHUH U

JKUBOTHBIX B KOJUIEKLIUSX).
OKcKypeus «IBOJIOLNS OPraHUYECKOT O

Mupa Ha 3emJiie» (B €eCTECTBEHHO- HAYYHbIN
WIMKpaeBeIUECKUN My3eil)

2.3 | CoBpemenHas CucreMa OpraHuYeCcKOro Mupa Kak oTpakeHue | PackpbiBaTh cojepaHue TEPMUHOB U MOHSTUM:
cucrema sBONIOLMU. OCHOBHBIE CUCTEMATUYECKUE CUCTEMAaTHKa, UICKYCCTBEHHAsI UECTECTBEHHAs
OpPraHU4eCcKOro MUpa rpynnsl opraHusmoB.lemoncmpavyuu: Kiaccuukanus, OMHapHATHOMEHKJIIATYpa,

Tabauyst u cxemwvr: «CoBpeMeHHAs MIPUHLIMIT HEPAPXUYHOCTH.
CUCTEMa OPraHMYeCKOro MHpPa» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OpraHMYeCKOro MHpa
2.4 | OBoJOLNS YEI0BEKa DBOIONMSA YeI0BeKa. AHTPOIIOJIOTHS KaK PackpsiBaTh coaep:kaHre TEpPMUHOB U

(anTpomoTreHes)

Hayka. Pa3BuTue InpencraBiacHUM o
IIPOUCXOXKACHNUN YeoBeKka. MeTozsl
U3y4eHHUs aHTpororenesa. Cxojcrea u
pa3ianurs 4yenoBeKa U KUBOTHBIX.
CucremaTuieckoe MoJI0KEHUE YeIOBeKa.
Hemoncmpayuu:

Ilopmpemeui: Y. lapBun. Tabnuysl u
cxembl: «CpaBHEHNEaHATOMUYECKUX
4epT CTPOCHMSI YEJIOBEKA U
4eJI0BEKOOOPA3HBIX 00€3bsH.
Obopyodosanue: CAETIKU UITU
M300paXKeHHs] KAMEHHBIX OpyIUi

MOHSATUI: aHTPOIOJIOT U, aHTPOIIOTEHE3,
JestoBek pasymHubiii(HOmMo sapiens),
MIPSIMOXOXKJIEHUE, BTOPAsi CUTHAIbHAs
cucrema.

[lepeuncnarh 3a1a4u aHTPOTIOJIOTHH,
ATANbICTAHOBIICHUSI M Pa3BUTHUS
MPECTABICHUN O TPOUCXOKICHUH
YyeJoBeKa.

N3narate 0OCHOBHBIE MMOJI0KEHUSI TeOpuH Y.
JlapBuHa, KpUTUYIECKU OIEHUBATH
HEHay4YHYIOMH()OPMAIHI00
MIPOMCXOXKICHUH YEJIOBEKA.

3HaTh CHCTEMATHYECKOE ITOJIOXKCHHUE
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MEPBOOBITHOTO YEIOBEKA: KAMHHU-
qorepsl, pyouna, ckpebia

Buja Homo sapiens, mepedncisTh ero
MOpP(OJIOT0-aHATOMUYECKHE IIPU3HAKU
pasHOro ypoBHs (THII, KJIACC, OTPSI

u ap.).

YcTaHaBIMBaTh YEPTHI CXOJCTBA U
Pa3IMYNITYCIIOBEKA U KUBOTHBIX.
OOBSICHATH U OIICHUBATH 3HAUCHUE
HAYYHBIX 3HAHUW O TIPOUCXOXKICHUH
YeIIOBEKA /ISl TOHUMAHUS MECTa U POJIH
YeJIoBeKa B MPHPOJIE

2.5

JIBroxynue cuibl

(paxTopsr)
aHTpoIIoreHe3a

JBuxyiiue cuibl (pakTopbl) aHTPOIIOTeHe3a.

HacnencrBeHHast U3MEHYMBOCTD U
ecTeCTBeHHbIH 0T00p.O01ecTBeHHbIH 00pa3
YKU3HH, U3TOTOBIICHUE OPYIUH Tpyaa,
MBILIEHUE, PEeUb.

Hemoncmpayuu:

Tabnuyer u cxemvi: «CpaBHEHHE
AHAaTOMUYCCKHUX YCPT CTPOCHUA YCIIOBCKAN
YeIIOBEKOOOPa3HBIX 00€3bsHY,

«OCHOBHBIE MeCTa TTAJICOHTOIOTHIECKUX
HaXO0JIOK MPEAKOBCOBPEMEHHOIO YEIOBEKaY.
O6opyoBaHue: MYJISKU

«[IpoucxoxaeHue yeaoBeka
(TTayIeoHTONIOTUIECKHE HAXO/IKH )

PackpeiBaTh conepikaHue TEPMUHOB U
MOHATHUI: (PaKTOPBI aHTPONOTeHe3a,
IpYIIOBOE COTPYAHUYECTBO, PEUb,
OpyAMiiHasl 1eATeNbHOCTh, MOJIUMOPHU3M.
XapakTepu30BaTh IBUKYIINE CUIIBI
(daxTopsr) aHTpOIIOrEeHe3a:
OMOJIOTNYECKHE U COLIUATIbHBIE,
CpaBHMBaTh UX MEXIYy cOOOi
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2.6 | OcHoBHBIEC cTaANN OCHOBHbBIE CTaIMM ¥ BETBU IBOJIIOLIUU PackpbiBaTh copepkaHue TEPMUHOB U

9BOJIIOLIMU YEJIOBEKa YeJIOBEKa: aBCTPAJIONUTEKH, YenoBek MOHATHI: aBCTPAIIONUTEK, YEJIOBEK YMEJbIH,
yMedbid, Yenosek npamoxoasaiuii, Yenoek YeJIOBEK NPSIMOXOAIINII, HeaHiepTaell,
HeaHAepTaJIbCKU, YeIoBeK pa3yMHBIH KpOMaHbOHEL, HEOJIUTUYECKAsI PEBOJIIOLINS,
COBPEMEHHOT0 THIIA. MEepPBOOBITHOE UCKYCCTBO.
Haxonku uckonaeMbIx OCTaHKOB, BpeMs XapakTepu30oBaTh U CPaBHUBATH MEXKAYyCO00i
CYyILLECTBOBaHMsI, 00J1aCTh OCHOBHBIE CTaJH 3BOJIIOIIMYU YEJIOBEKA:
pacnpocTpaHeHus, 00bEM IOJIOBHOIO XPOHOJIOTMYECKUI BO3PACT, apeall
M03ra, 00pa3 KU3HH, OPYIUS. pacmnpocTpaHeHus, 00bEM FOJOBHOIO MO3Ta,
Jlemoncmpayuu: o0pa3 KU3HU U OpYIus Tpyaa
Tabauyst u cxemwvl: «OCHOBHBIE MeCTa
MAJIEOHTOJOTUYECKUX HAXOI0K IIPEIKOB
COBPEMEHHOTI'0 YEJIOBEKay,
«/lpeBHenume aroamn», «peBHue Ioamn»,
«IlepBble COBpEMEHHBIE JIFOAM.
O6opynoBaHue: MyJISKU
«IIpoucxoxnenue yenoBeka» (OHOCTbI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHIEPTAJIBIIA,
KpPOMaHBOHIIA); CICTIKUUIN U300paKeHUs
KaMEHHBIX OPY/AHI EPBOOBITHOTO YEJIOBEKA:
KaMHU-
YOInepsl, pyousna, ckpedia

2.7 | YenoBeueckue pacsl u Yenoseueckue packl. OCHOBHBIE OOJBIITHE PackpbiBaTh conep:kaHre TEPMHUHOBHU

MPUPOAHBIC aalTallun
YCJIO0BCKa

pachl: eBporeouaHast (eBpa3uiickas), Herpo-
aBCTpasonuIHasI(SKBATOpUATIbHAS ),
MOHTOJIOUTHAS

(a3uaTcko-aMepUKaHCKas).

MOHATHI: PaChl, PACOTE€HE3, COLIUAII-
JApBUHU3M, PACU3M, METHCALUS.
XapakTepu30BaTh U CPAaBHUBATD
IIPEICTaBUTENIEHUEIIOBEUECKUX pac,
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YepTsl IPUCTIOCOOTCHHOCTH
MIPEACTABUTENICH YEIIOBEUECKUXPAC

K YCJIOBHSIM CYIIIECTBOBaHMS. ENMHCTBO
yesioBeueckux pac. Kpurrka counanbHOro
JapBUHU3MA U pacu3Ma. Jemoncmpayuu:
Tabnuywl u cxemwvi: «YemoBeueckue

pace»

pacKphIBaTh MPHUYUHBI K MEXaHU3MBI
pacoreHesa, MepeyucCiIsITh U MPUBOIUTH
MIPUMEPHI TPUCTTOCOOTICHHOCTH YETIOBEKAK
YCJIOBHSIM CPEJIbI, IPUMEPHI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

JlokasbiBaTh eAMHCTBO Buaa Homo sapiens,
HAyYHYIO HECOCTOSITENIbHOCTHPACOBBIX
TEOPHIA, UJCH COLMATBLHOTO

JapBUHU3MA M pacusMa

HToro 4yacoB 1o teme

9

Tema 3. Opranu3mbl 1 OKPYKalouias cpeaa

3.1 KaK Hayka 1 DKOI0rus Kak HayKa. 3agaunn pa3acibl PaCKpBIBaTB coAcpKaHUuE TCPMHUHOB U
HKOJIOTHH. MOHSTHUI: 3KOJIOTHS, TI0JIEBbIE HAOIIIOIEHNUS,
MeToabl SKOJIOrMYECKHUX UCCIEA0BaHNN. 9KCIIEPUMEHTHI, MOHUTOPUHT OKpY’Karolen
DKOJIOTUYECKOE MUPOBO33PEHNE Cpelbl, MOJIETMPOBAHUE, IKOJIOTUUECKOE
COBPEMEHHOTI'0 YEJIOBEKA. MHPOBO33pEHUE.
Hemoncmpayuu: [lopmpemor: [lepeuncnsars 3a1a4u 3KOJIOTUH, €€ pa3aebl
A. T'ym60mb11,K. @. Pynbe, 3. UCBS3U C APYTMMH HayKaMmH.
I'exkens. XapakTepu3oBaTb METO/IbI
Tabnuyor u cxemol: xapra «lIpuponusie AKOJIOTMYECKHUX UCCIICIOBAHUI
30HBI 3eMJIN»

3.2 1 Cpenpl 06UTaHMsI OpraHU3MOB: BOJIHAS, PackpeiBaTh coziepxaHiue TEpPMUHOBHU

9KOJIOTMUECKHE HA3€MHO-BO3/1yIlIHasA, IOUYBEHHAs1, BHYTpU- MIOHATHI: cpeaa oOuTaHus,

(hakTopsI

OpraHU3MEHHas.
Okonoruyeckue GaKTopsl.
Krnaccudukarus s3komornaeckux

9KOJIOTHYECKHE (DaKTOPHI,
OMOJIOTUYECKHI OTITUMYM,
OTPaHUYMBAIOIINNA (JINMUTHPYIOIITHH )
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dakTopoB: abuoTHUecKkue, OMOTHYCCKUEH
AQHTPOIIOTEHHBIE.

JeiicTBre sKonornyeckux (pakTopoBHa
OpTaHU3MBI.

Hemoncmpayuu:

Tabauyst u cxemvl: «CpeaploOUTaHUS
OpPTaHU3MOBY

(dakTop.

XapaxkTepHu30BaTh yCIOBHS CPEJ
OOUTaHUsI OPTaHU3MOB;
KJIacCH(pHUIUPOBATH U XapaKTePH30BaTh
HKOJIOTHYECKUE (DAaKTOPBI: abNOTHYECKHE,
OMOTHYECKUE U aHTPOIOTCHHBIE.
OnwuceIBaTh ACHCTBUE SKOIOTUIECKUX
(aKTOpOBHA OPTaHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH CTPOCHUS H
’KU3HEACATEIBHOCTU PACTEHHUH U
’KUBOTHBIXPA3HBIX CPEIOOUTAHHS

3.3

Abunornyeckue
(bakTopsl

AbGuotnueckue (pakTopbl: CBET,
TEMIIEPATYPA, BIAKHOCTD.
dotonepuoausm.Ilpucnocobnenus
OpPIraHU3MOB K JCHCTBUIO a0MOTHYECKUX
(dakTopoB. bronorunyecKuepuTMBI.
Hemoncmpayuu:

Tabauywl u cxemvi: «DOTOTIEPUOTUZIM.
Jlabopamopnwsie u npaxmuueckue padoomol:
Jlaboparopuas padota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH pacTeHHH
U3 pa3HbIXMeCT oOuTaHus». JlaboparopHas
pabota Ne 4. «BnustHuecBeTa Ha pocT U
pa3BUTHE YEPEHKOB

KoJeyca»

PackpsIBaTh cosepkaHie TEPMUHOB U
MOHATHI: abuoTnyeckue GakTopsl,
dboTonepuon3M, OMOJIOTHIECKUE PUTMBI.

AHanM3upoBaTh JEHCTBHE CBETA, TEMIIEPATYpHI,

BJIA’JKHOCTHU HA OPraHU3MbIA IIPUBOAUTH
IMPUMEPDbI HpI/ICHOCO6J'IeHHOCTI/I OpraHu3MOB.

[TpoBoauTh OHONOTMYECKHE HAOMIOJACHUS H
MIPOBEIEHHBIX

opopMIISATH
HaAOIIOICHUN

pe3yNbTaThl
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3.4 | buornyeckue buotnueckue akropsl. Buabt PackpsiBath conep:kaHre TEPMHUHOBU
(bakTopbl OMOTHYECKHUX B3aUMOJICHCTBUMN: MOHATHI:0noTHYECKHEe (DaKTOPHI,
KOHKYPEHIIUS, XUIITHHYECTBO, CAMOMO3 HETO XUIHAYECTBO, Mapa3uTU3M,
dopmel. [TapazuTusm, Koorepanms, MyTyaau3M, | KOHKYPECHIIHS, MyTyallu3M, CAMOHO03,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, KOMMEHCAJIU3M, HaxJICOHUYECTBO,
HAXJICOHHYECTRO). KBapTUPAHCTBO,aMEHCAIIU3M,
AMeHcanusM, HeUTpaau3m. HEHTpaIHU3M.
3HayeHHe OMOTHUYECKHX B3aUMOAEHCTBUil 111 | XapaKTepu30BaTh OMOTHYECKHE
CYILLECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX (bakTOpBI U BUBIB3AUMOOTHOLICHUH
cooOmecTBax./[emoncmpayuu: MEXAYy OpraHu3Mamu; IPpUBOAUTD
Tabauyot u cxemvi: «[TUIIEBBIE TIETHY MIPUMEPHI B3aUMHOM MPUCTIOCOOJIEHHOCTH
OpraHu3MOB.
CpaBHHMBaATh MEXAY COOOH BHUIBI
OMOTHYECKUXB3aUMOICHCTBUM
OpraHU3MOB
3.5 | Dxoioruueckue DKOJIOTHYECKUE XapaKTEPUCTUKHU PackpsiBath comepxanne TEPMUHOB U
XapaKTEPUCTUKU nonyssitiuu. OCHOBHBICTIOKA3aTETN TTOHSTUI: TIOMYJISIIIUS, YACICHHOCTb,

BHU/1a U IIOITYJIALUA

MOMYJISIUNA: YUCTICHHOCTb, TFIOTHOCTb,
POXKJ1a€MOCTh, CMEPTHOCTb, PUPOCT,
Murpanus. J[uHaMuka 4ucIeHHOCTH
MONYJISUUU U €€ PEeryJIsiusl.
Hemoncmpayuu:

Tabauysl u cxemvr: «llomynsmmy,
«3aKOHOMEPHOCTHU POCTA YUCICHHOCTH
MOMYJSIIAHA UHDY30pUU-TYPETEKI.
Jlabopamopnsie u npakmuueckue
pabombot:

IJIOTHOCTb, POKJIAEMOCTh, CMEPTHOCTD,
MIPUPOCT, MUTPALMS, AUHAMHUKA YUCICHHOCTH
TOTYJISIUH.

XapakTepHu30BaTh OCHOBHBIE MIOKA3aTEINN
9KOJIOTHUECKYIO CTPYKTYPY

MOTYJISIIUH; OIMCHIBATh MEXaHU3MBI
PEryJ[LUN YUCTCHHOCTH MOMYISIUN
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[Tpaktuueckas padora Ne 2. «IToacuér
TUIOTHOCTH TOMYJISIIUNA Pa3HBIX BUIOB

pacTeHuin»

HToro gacoB 1o Teme

5

Tema 4. Coo01ecTBa M HIK0JIOTrHYeCKHE CHCTEMb

|

4.1 | CooOmecTBa 1 Co00111€CTBO OPraHU3MOB — OHUOIIEHO3. PackpsiBath conepikanre TEPMUHOB U
OpraHU3MOB CtpyKkTypsl OnoLeHO3a: BHI0Ba, MOHATHH: OMOLIEHO3, IKOCUCTEMA,
IpOCTpaHCTBEHHas!, Tpoduyeckas OMOTreoIeH03, BUABI-IOMUHAHTHI,
(nuuieBast). Buabl-10OMUHAHTEI. HKOJIOTUYECKasi HUIIIA.
CBs3u B GHOIIEHO3E. XapakTepu30BaTh OUOIIEHO3
Jlemoncmpayuu: (coo0111eCcTBO), €ro BUAOBYIO,
Tabauywr u cxemol: «lluiieBble nenmy, MPOCTPAHCTBEHHYIO 1 TPOPHICCKYIO
«bHOLIEHO3: COCTaB U CTPYKTYpay». CTPYKTYPBI.
Obopyooeanue: MOZIENb-alIUINKALUS OOBACHATE ~ POIb  KOMIIOHEHTOB
«Tunuunsle OMOLEHO3bI»; repoapuit OMoOLEHO3a B MOIEPKAHMM IO
«PactuTensHBIE COOOIIECTBAY; CTPYKTYpPBI 1 CYHICCTBOBAHM
Kosutekuus «buonenos» Ha OTPE/ICICHHON TEPPUTOPHHL.
OOBACHATH OMOIOTMYECKHI CMBICI
SPYCHOCTH WJIICTOBOM MO3aMKH.
CpaBHUBAaTh KOMIOHEHTBI OMOLIEHO30B, UX
BUJIOBYIO, TIPOCTPAHCTBEHHYIO M TPOPHUIECKYIO
CTPYKTYPBL, CBSI3H MEKAyOpraHUu3MaMH
4.2 | DKOCUCTEMBI U 2 OKOJIOrHYEeCKHE CUCTEMBI (IKOCUCTEMBI). PackpbIBaTh coznepkaHie TEPMUHOB U

3aKOHOMEPHOCTHU UX
CYILIECTBOBAHUS

[TousTie 00 KOCUCTEME U 6PIOF€‘0LI€‘H03€.

CDYHKHI/IOHaJ'II)HBIe KOMITIOHCHTHI

MMOHSTHH: DKOCHUCTEMA, OMOT€OLIEH03,
MPOYIIEHTHI, KOHCYMEHTBI, PEIYIICHTEI,
TpopuvecKkrue ypoBHH, MUILEBas
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9KOCHCTEMBI: TPOTYLIEHThI, KOHCYMEHTBI,
PEAYLICHTHI.

KpyroBoport BemiecTB 1 TOTOK SHEPTUUB
9KOCHCTEME.

Tpoduueckue (MuieBpie) ypoBHU
SKOCUCTEMEI. [IuIeBpic ey U CeTH.
OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI:
Oouomacca, IpoAyKIHs. IKOJIOTHUECKHE
MUPAMUJIBL: IPOIYKIIUHU, YUCICHHOCTH,
6uomaccel. CBOMCTBA 3KOCUCTEM:

}’CTOI\/JI‘-H/IBOCTI), CaMoperyJjianusi, pasBuTHUC.

Cyxkueccus. [lemoncmpayuu:
Tlopmpemuwr: A. JIx. Tencnu,B.
H. Cyxaués.

Tabnuysl u cxemol: «IIpuponHsle
coobmecTBay, «llenu muranusy,
«OKOoJIOTHYECKask TUPAMHUIa»

LETb U CE€Th, YKOJIOTUYECKUE MUPAMU/IBI,
O6uomacca, IpOAYKIIHS,CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI(e€

CIIOCOOHOCTB K JJIUTCIIBHOMY

CaMOonIoAACpKaHUIO, OTHOCHUTCIIBHO SaMKHyTBIfI

KpYTOoBOpOT BEIIICCTB, HeO6XOI[I/IMOCTB IIOTOKa

SHEPTHH).

CpaBHUBaTh MACTOUIIHBIE U ACTPUTHBIC
MUIIEBbIC [ENH, TPOPHUECKUE YPOBHH
HKOCUCTEMBI.

Pa3znuyath nupamMuabl NpoayKIuy,
MUPaMU/IBI YUCICHHOCTH Y TTHPAMHUIBI
OHOMAacCCHI.

CocTaBiATh LIENU U CETU MUTAHUS.
IIepeunciATs CBONCTBA IKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJISILINS,
pa3BUTHE (CYKIIECCHS).

OnwuceIBaTh MEXaHU3M MOJICPIKAHUS
PaBHOBECHSI B DKOCUCTEMAX.
XapakTepu30BaTh CyKIIECCHUH, BBISBIISATH
MIPUYMHBI U 00LI1E 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

IIpupoaHsie
9KOCHCTEMBI

[IpupoHbIE 5KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€D.
DKocHCTEeMa XBOMHOTO HIIN
IIUPOKOJIMCTBEHHOTO JIeca.

PackpwiBaTh conepikanue TEpPMUHOB U
MMOHSATHI: BOJHBIC YKOCHCTEMBI,
OMOTreo1IeHO3bI, (PUTOTIIIAHKTOH,
300IJIAaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuywl u cxemol: «IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO JIecay,
«3JKocucTeMa XBOMHOTO Jiecay,
«buorneHno3 Booémay.

Obopyoosanue: repdapru U KOJUICKITUH
pPacTeHUM U KUBOTHBIX,
MPUHAISKANTUX K PA3HBIM
HKOJIOTMYECKUM TPYIIIIaM OJIHOTO BHUJIA

ITpuBOIUTE IPUMEPHI TPUPOIHBIX
9KOCHUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh Ha3€MHBIE U BOJHbBIE
HKOCHCTEMBI; OpraHU3Mbl, 00pa3yolre
pasHble Tpouueckrue ypoBHU

4.4 | AHTPOIIOTCHHBIC AHTpPONIOTEHHBIE YKOCHCTEMBI. PackpsiBaTh conepikaHre TEPMUHOB U
9KOCHUCTEMBI ATpPOIKOCHCTEMBI. MTOHSATUI: aHTPOIIOTCHHASI YKOCHUCTEMA,
YpboskocucteMbl. bronorunueckoe u arposKocucTema, ypoosKocucTema,
X035IIICTBEHHOE 3HAYCHUE O6uropazHoobOpasue.
arpo3KOCUCTEM B YPOOIKOCHCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopa3znoobpasue kak GpakTop yCTOMUUBOCTH ypOOIKOCHUCTEMBI, 0COOCHHOCTH HX
skocucteM. CoXpaHeHHEOUOTOTHIECKOTO CYILIECTBOBAHMUSI.
pa3Hoo0pasus [TpuBOIUTE MpUMEPHI aHTPOTOTEHHBIX
Ha 3emie. 3KOCHCTEM CBOCH MECTHOCTH, OITMCBIBATbHUX
Jlemoncmpayuu: BHJIOBOU COCTaB U CTPYKTYPY.
Tabauysr u cxemwvl: «ATPOIICHO3Y. CpaBHUBATE COCTAB U CTPYKTYPY
Obopyoosanue: komnexuus «Bpeautenn NIPUPOAHBIX IKOCUCTEM U
BAXKHEHIIINX CEIIbCKOXO03SHCTBEHHBIX arpodKOCHUCTEM, arpOSKOCHUCTEM U
KYJIbTYP» ypOo3kocucTem
4.5 | buocdepa— VYuenne B. U. Bepuaackoro o 6uocdepe. PackpwiBath copepkaHne TEPMHHOB U
riobanpHas ['panuipl, cocTaB v CTpyKTypa Ouochepsl. MOHATHI: 6rocdepa, KUBOE BEIIECTBO,

3KOocHCTEMA 3eEMIHA

2’KuBoe BemiecTBo U €ro
byakuun. OcobeHHoCTH OMOChEPHI Kak

JIMHAMHUYECKOE PaBHOBECHE.
OuenuBats Bkian B. Y. Bepnaackoro
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r1100aJIbHOM SKOCUCTEMBI.

JluHaMuyeckoe paBHOBECHE M 0OpaTHAsCBS3b
B Omocdepe.

Hemoncmpayuu:

Ilopmpemui: B. U. Bepnaackuil. Tabnuybs u
cxembl: «O0as cTpykTypaduochepb,
«Pacrnpoctpanenue xu3HUB Onocheper,
«O30HOBBI SKpaH Ouocepb»

B CO3/aHME yueHus o0 Ouocdepe.
Xapaktepu3oBaTh cocTaB Ouochepsl,
(hyHKIIMH )KUBOTO BelecTBa Onocdepbin
oTpenensTh (Ha KapTe) 00JIacTH ero
HarOOJIBIIIETO PACIIPOCTPAHCHUSI.
[TpuBOANUTE PUMEPHI IPOSIBICHUS (HYHKIUI
KHUBOTO BelecTBa Onochepsi,
OMOTEOXUMHUYECKON ACATEIHHOCTH YEJI0BEKA.
[Tepeuncnare ocoOeHHOCTH OroCchepbl

KaK TJI00aJIbHOM AKOCUCTEMBI 3eMITH

4.6 | 3akOHOMEpPHOCTH KpyroBopoTs! BemiecTs u PackpsiBaTh conep:kaHne TEpPMUHOB U
CYIIECTBOBAHHUS OMOTCOXMMHYSCKUE ITHKJTBI AJIECMEHTOB TIOHSTHIA: IEJIOCTHOCTH OMochepsl,
ouocdepsl (yrnepona, a3ora). KPYTrOBOPOT BEIIECTB, OMOTC€OXUMUYECKHE

3oHanbHOCTH Onocdeprl. OCHOBHBIE IIUKJTBI DJICMEHTOB, 30HATTBHOCTh

OMOMBI CyIIIN. 6uocdepsl,0MOMBI.

Jlemoncmpauuu: OnuceiBaTh KPyroBOPOT BEUIECTB,

Tabauywl u cxemwl: «KpyroBopot yriepoja OHOTreOXMMHYCCKHUE LUKIIBI A30Ta 1

B Ouocdeper, «Kpyrosoporazora B yriepona B 6uocgepe.

IPHPOIE OOBSCHATH TPUYUHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKkTepu30BaTh OCHOBHBIE OMOMBI
CYyIIH 3eMIIN

4.7 | YemoedyecTBO YenoBeuecTBo B Onochepe 3emiu. PackpsiBaTh copepkaHne TEPMUHOB

B Onochepe 3emnn

AHTpOHOI‘eHHBIe HU3MCHCHUSB

ounocdepe. ['modbanbHBIC

MOHSTHH: AHTPOIIOTCHHBIC U3MCHCHMU,

AKOJIOTMYECKUN KPU3UC, T100abHbIE

66



®denepanbHas padoyas nporpamma | buomorus. 10-11 kmaccer (0a30BbIl yPOBCHB)

HKOJIOTHYECKHUE MTPOOIIEMBI.
Hemoncmpayuu:

Tabauywt u cxemvi: «IlpumepHbie
AHTPOIIOT€HHbIE BO3/CHCTBUSA

Ha IpUpoay», «BakHeine nCTOYHUKH
3arpsi3HEHUS BO3JyXa U TPYHTOBBIX BOMY,
«[TouBa — BaxkHemas

cocrasistoas onocdeprn», «PaKToOpbI
nerpaganuy nousy, «llapHukoBelil 3G hexT,
«PaKkTopsl pagMOaAKTUBHOIO 3arpsi3HEHUS
ounochepr»; KpacHas

kHura P®, n3o6paxeHus oxpaHsieMbIXBUIOB
pacTeHuil U KUBOTHBIX

poOJIEMBI.

Xapaktepu3oBaTh OHOChHEpHYIO POJIb
YeIIoBeKa.

[TpuBOIUTE IPUMEPHI AaHTPOIIOTEHHBIX
W3MEHEHUl B buocdepe.

OrneHUBaTh MOCIICICTBUS 3arPSI3HEHUS
BO3/YIIHOW, BOJHOW CPEbl, U3SMEHECHUS
KJIMMaTa, COKpaIIeHus OnopazHooopasusi.
dopMyIHpOBaTH COOCTBEHHYIO TTO3HITHIOTIO
OTHOIICHHUIO K TII00AIBHBIM H PETHOHATBHBIM
HKOJIOTMYECKUM MpobiieMaM, apryMEeHTHPOBATh
CBOIO TOYKY 3PEHHUSI.

HazbIBaTh NpUYMHBI TOSIBICHUS
MPUPOTOOXPAHHOMN ITUKH,

pacKphIBaTh 3HAYCHUE MPOTpecca JIst
MIPEOOTIEHHS HKOJIOTHUECKOTO

KpHu3uca

4.8

CocymiecTBoBaHue
IIPUPOIBI U
YeJI0BEUECTBA

CocymecTBOBaHKE MPUPOIBI U YEJIOBEUESCTRA.
CoxpaHenue 6rmopa3zHO00pa3us Kak OCHOBA
ycToitunBoctu 6nochepnr. OcHOBa
paLOHAIBHOIO YIIPaBJIEHUS IIPUPOIHBIMU
pecypcaMu M UX MCIIOIb30BaHue. JJocTmkeHus
ouonoruu

Y OXpaHa IPUPOIBIL.

PackpsIBaTh copepxanne TEPMUHOB U
MOHATUI: pallMOHAIBHOE
IIPUPOJONOJIB30BaHUE, YCTOMUNBOE
pa3BHUTHE, KODBOJIOLHS.
XapakTepu30BaTh pallOHAIBHOE
UCIIOJIb30BaHUE IIPUPOIHBIX PECYPCOB;
OCHOBHBIE II0JIO’KEHUS KOHLCTILINH
YCTOMYMBOI'O pa3BUTHUSA
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Hemoncmpayuu:

Tabauywvl u cxemwl: «buocdepa u

YEJIOBEK»
HToro yacos 1o Teme 9
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO 34
YACOB IO ITPOTPAMME
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