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IlnanupoBaHHbIE Pe3yJIbTAThl OCBOEHUS Y4eOHOI0 NpeaMeTa

JINYHOCTHBIE Pe3yJIbTATHI:

e peanu3aius STUYECKUX YCTAHOBOK 110 OTHOUICHHUIO K OMOJIOTHYECKUM OTKPBITUSAM, UCCIEIOBAHUAM U
UX pe3yJibTaTam;

e IIPU3HAHHUE BBICOKOH LICHHOCTH U3HU BO BCEX €€ MPOSIBICHUSX, 310POBbSl CBOETO U JPYTUX JIFOACH,
peain3aly yCTaHOBOK 3/J0pPOBOI0 00pa3a )KU3HHU;

e c(hopMHUPOBAHHOCTH [MO3HABATENILHBIX MOTUBOB, HAMIPABJIEHHBIX HA MOJIyY€HHUE HOBOT'O 3HAHUA B 00JIaCTH
OuoJIOTMHU B CBSI3U ¢ Oyaymield nmpodecCHOHANBHON AEATENbHOCTBIO MM OBITOBBIMH IpOOJIeMaMu, CBSI3aH-
HBIMH C COXpPaHEHHEM COOCTBEHHOTO 37I0POBbsI U HKOJIOTMYECKOI 0€301acHOCTH.

MeTtanpeamMeTHble pe3yJbTaThl:

Pezynamuenuvle ynusepcaivhwle yuedoHvle 0eiicmeus

BorinyckHUK HAy4YuTCH:

® CaMOCTOSITEJIBHO OIpEAeNsITh LEId, 3a/JaBaThb IapaMeTpbl M KpPUTEPUHU, IO KOTOPBIM MOYKHO
ONPEIEINTh, UTO LIeJIb JOCTUTHYTA;

® OLIGHHWBAaTh BO3MOXKHBIE TIOCJIEJICTBUS JIOCTH)KEHUS IIOCTaBJICHHOM ILeJM B  JESITEIbHOCTH,
COOCTBEHHOM KM3HH U JKU3HU OKPYXKAFOIIUX JIFO/ICH, OCHOBBIBAsCh Ha COOOPAKEHUSAX STHKH U MOPAJIH;

® CTaBUTHh U (POPMYIMPOBATH COOCTBEHHBIE 3a/la4ll B 0OPA30BATEIBHOU ACATEIBHOCTU M KUIHEHHBIX
CUTYaIHIX;

® OILIGHHUBATh PECypChl, B TOM YHCIIC BpeMs U JIpYyrue HeMaTepualbHbIE PECYpChl, HEOOXOAUMBIE IS
JOCTH>KEHHSI IOCTABJIICHHOMN LEJIH;

e BpIOMpaTh IYyTh JOCTHXKEHUS LEJIM, IUIAHUPOBATh PEIICHUE IIOCTABJIEHHBIX 33Jay, ONTUMHU3HPYS
MaTepuaIbHble U HEMaTepUaAJIbHbIE 3aTPaThl;

® OpraHu3oBbIBaTh d(PPEKTUBHBIN MOUCK PECYpPCOB, HEOOXOTUMBIX ISl JOCTHUXKEHUS IMOCTaBICHHOM
LETH;

®  COIIOCTaBJIATH MOJIYYEHHBIH PE3yNbTaT AE€ATEIBHOCTH C MIOCTABJIECHHOH 3apaHee 1eIbIO.

Ilo3nasamenvhvle ynugepcanvHole yuedOHble OelCMEUs

BopinycKHUK Hay4uTCH:

® UCKaTh M HaXOAuTh OOOOIIEHHBIE CIOCOOBI pEIICHMs] 3a7a4, B TOM 4YHCIE, OCYIIECTBISThH
pPa3BepHYTHIN WH(YOPMAIMOHHBIM TOWCK M CTaBUTh HA €r0 OCHOBE HOBBIE (yueOHBIE W IMO3HABATEIHHBIC)
3a/1a4u;

® KPUTHYECKU OLIEHMBATh U UHTEPIPETUPOBATh MHPOPMAIUIO C PAa3HBIX MO3UIMII, paclo3HaBaTh U
¢dbuKkcupoBaTh TPOTHUBOpPEUMsT B HH(POPMAIMOHHBIX HCTOYHHKAX; HCIOJIb30BaTh PA3IUYHBIE MOJEIHHO-
CXeMaTHU4ECKUE CPEACTBA IS IPEACTABICHUS CYIIECTBEHHBIX CBSI3€l U OTHOLIECHHH, & TAK)Ke POTUBOPEUYUH,
BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX HCTOYHUKAX;

® HaxOJUTh M MPHUBOJAUTH KPUTUUYECKHUE APTyMEHTHI B OTHOIICHUM JCUCTBUH W CYXXIEHUU JIPyroro;
CHOKOWHO M Pa3yMHO OTHOCUTBHCS K KPUTHUECKHM 3aMEUaHUSIM B OTHOIIEHHWU COOCTBEHHOTO CYXICHMS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

® BBIXOJUTH 32 PAMKH y4EOHOTO MPEeIMETa U OCYLIECTBIISTH IIeJIEHAIPABIEHHBIN MMOMCK BO3MOXKHOCTEN
JUIS IIAPOKOTO MepeHoca CPeACTB M CIIOCOO0B JIEHCTBUS; BBICTPAUBATh WHAMBUAYAIbHYIO 00pa30BaTEIbHYIO
TPAEKTOPHUIO, YUUTHIBAsI OTPAHUUYEHUS CO CTOPOHBI JPYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYEHHS;

® MEHSTH U yE€PKUBATh pa3Hble MO3UILIUHU B IO3HABATEIbHOU JEATEIIbHOCTH.

Kommynuxamuenwle ynusepcanvhbie yueonvle oeiicmeus

BorinyckHUK Hay4uTCH:

® OCYILECTBIATH JEJIOBYI0 KOMMYHMKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3pPOCIBIMU (KaK BHYTpPHU
oOpa3oBaTeNbHOM oOpraHu3alud, Tak W 3a €€ I[pelelaMH), MNOoA0MpaTh MApTHEPOB HJs JIE€JIOBOM
KOMMYHHKAITUU UCXOJI U3 COOOpaKEHUI pe3yIbTaTUBHOCTH B3aUMOICHCTBUS, @ HE JTMYHBIX CUMIIATHIA,

® TpU OCYIIECTBJICHUHU TPYIIOBOM pabOThl OBITh KaK PYKOBOJIWTENEM, TaK W WIEHOM KOMAaH[IbI B
pa3HbIX poJsX (TeHeparop uaei, KpUTUK, UCIIOTHUTENb, BBICTYMAIOIINUN, SKCIIEPT U T.1.);

¢ KOOPAMHHUPOBATH U BBITIOIHATH PaOOTy B YCIOBUSAX PEATLHOTO, BUPTYAITHHOTO B KOMOMHUPOBAHHOTO
B3aHMOJCUCTBUS;

® Da3BEpHYTO, JOTMYHO M TOYHO M3Jararb CBOKO TOYKY 3pPEHHS C HCIOJIb30BAHMEM aJIeKBATHBIX
(YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

® pacrno3HaBaTh KOH(JIMKTOT€HHbIE CUTYallMd U MPEJOTBpAIIaTh KOHGIMKTBI 10 MX aKTUBHOW (a3bl,
BBICTPAuBaTh JEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIINIO, U30€rasi IUYHOCTHBIX OLIEHOYHBIX CY>KICHHM.



IIpeaMeTHbIe pe3yJabTaThl: OCBOCHHUS BBITYCKHUKAaMHU CTapUield INKOJBI MPOrpamMMbl IO OHOJIOTHU
MIpe/ICTaBJICHbI B COJEPKAHUU Kypca 110 pa3jiesaMm.

BbinmyckHuK Ha 0230BOM YPOBHE HAYYHTCH:

® pacKpbIBaTh Ha IpUMEpax poJib OMOJIOTUU B (OPMUPOBAHUU COBPEMEHHOI HaAyYHOW KapTUHBI MHUpa U
B MPAKTUYECKOUN AEATEIbHOCTH JIFOCH;

® TIOHUMATbh U ONKCHIBATh B3aUMOCBS3b MEXAY €CTECTBEHHBIMU HayKaMu: OHoioruei, Gu3nkoi, Xumu-
eil; ycTaHaBIMBAaTh B3aUMOCBSI3b IPUPOIHBIX SBICHUII;

® [IOHUMAThb CMBIC], PAa3IMYaTh U OMHUCHIBATH CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIAralOIUMH OHOJIO0-
THYECKUMH MTOHATUSAMU: «KJIETKa», «OPTaHU3M», «BUI», «IKOCUCTEMay, «Onochepar;

® JCIIOJB30BaTh OCHOBHBIE METOAbl HAYYHOIO MO3HAHMS B y4EOHBIX OMOJIOTMYECKHX HCCIEAOBaHUSIX,
MIPOBOAUTDH SKCIIEPUMEHTHI 110 U3YUYECHUIO OUOIOTHYECKUX OOBEKTOB U SIBJICHUI, OOBICHITH PE3yIbTaThl IKC-
MEPUMEHTOB, AaHATU3UPOBATH UX, POPMYIUPOBATH BHIBOJIBI,

¢ (GopMyIHMpOBaTh TMIOTE3bl HA OCHOBAaHUH IPEAJIOKEHHON Omosornyeckoid mHbopManuu U mpenia-
raTb BapuaHThl IPOBEPKHU TUIIOTES;

® CpaBHHMBATh OMOJIOTHUYECKHE OOBEKTHI MEXAY COOOW IO 3aJaHHBIM KPUTEPHSIM, JENaTh BBIBOABI U
YMO3aK/II04YEeHHsI HA OCHOBE CPaBHEHUS,

e 00OCHOBBIBaTh €IUHCTBO XMBOW M HEKUBON MPUPOABI, POJICTBO KUBBIX OPraHU3MOB, B3aUMOCBSI3H
OpPraHU3MOB U OKPYXAIOIIeH cpe/ibl HA OCHOBE OMOIOTUYECKUX TEOPHUH;

® IPUBOJUTH IPUMEPHI BEILIECTB OCHOBHBIX TPYIII OPraHUYECKUX COCAMHEHUN KIIETKU (OEJIKOB, JKUPOB,
YTJI€BO/I0B, HYKJIEMHOBBIX KHCJIOT);

® paco3HaBaTh KIETKU (IPOKAPUOT U FYKAPUOT, PACTCHHUM U )KUBOTHBIX) 110 ONMHCAHUIO, HA CXeMaTHuye-
CKHX M300pa)KEHUSX; yCTAHABJIMBATh CBSI3b CTPOCHHUS U (YHKIMI KOMIOHEHTOB KJIETKH, OOOCHOBBIBAaTh
MHOT000pa3ue KIETOK;

® pAacro3HaBaTh MOMYJISINIO0 U OMOIOTUYECKUI BUJI IO OCHOBHBIM IPU3HAKAM;

® OIUCHIBATh (PEHOTHUIT MHOTOKJIETOYHBIX PACTCHUHN M KUBOTHBIX 110 MOP(HOIOTHIECKOMY KPUTEPHIO;

e 00BSACHATH MHOI00Opa3zne OpraHu3MOB, IPUMEHSIS 3BOIIOLMOHHYIO TEOPHIO;

® KJAaCCU(PHUIMPOBATH OMOJIOrMUYECKHE OOBEKTHl HA OCHOBAHUU OJHOTO MJIM HECKOJIBKUX CYIIECTBEHHBIX
MIPU3HAKOB (TUIIBI MTUTAHUS, CIIOCOOBI IBIXaHUSI U PA3MHOKEHMSI, 0OCOOCHHOCTH Pa3BUTHA);

® 00BSACHATH NPUUMHBI HACTIEICTBEHHBIX 3a00JI€BaHUN;

® BBISBISATh MU3MEHUYMBOCTH y OPraHU3MOB; OOBACHATH NMPOSBICHHUE BUIOB M3MEHUYMBOCTH, UCIIOJIB3YS
3aKOHOMEPHOCTH U3MEHUYMBOCTH; CPAaBHUBAThH HACIICJCTBEHHYIO U HEHACIIEJCTBEHHYIO U3MEHUYUBOCTH;

® BBIABIATH MOpdosornyeckue, (HhU3NOIOTHUYECKUE, MOBEACHYECKHE aJaNTalliid OPraHU3MOB K cCpelie
OOUTaHUS U JEHCTBUIO HKOJIOTHUECKUX (aKTOPOB;

® COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B 3KOCUCTEME (LI€NU MTUTAHUS);

® IPUBOJUTH JOKA3aTeIbCTBA HEOOXOIMMOCTH COXpaHEeHUsl OMopa3Hoo0pas3us Ui YCTOMYUBOTO pa3BU-
THSI U OXPaHBbI OKPYXKAIOIIEH CPEebl;

® OLIEHMBATh JJOCTOBEPHOCTh OMOJOTHUYECKOW MH(pOPMALIMH, MOTYYeHHONH U3 Pa3HBIX UCTOYHHUKOB, BbI-
JeNATh He0OX0AUMYIO HH(OPMAIIHIO Ul HCIIOJIb30BAaHMS €€ B YUeOHOM JesITeIbHOCTH U PEeIlIeHUH MPaKTH-
YeCcKUX 3a71ay;

® MpEACTaBIATh OMOJOTMUYECKYI0 MH(OpMAIMIO B BUJE TEKCTa, TaONUIbl, rpaduka, AUarpaMMbl U Jie-
JIaTh BBIBOJBI HA OCHOBAHUM IIPEICTABICHHBIX TAHHBIX;

® OIICHUBATH POJIb TOCTHXKEHUI T'€HETUKH, CEJeKIUU, OMOTEXHOJIOIMH B MPAKTHUECKON JesTeNbHOCTH
YeJIOBEKa U B COOCTBEHHOM YKU3HU;

e OOBSCHATH HETaTUBHOE BIIMSHUE BEUIECTB (AJIKOTOJIS, HUKOTHHA, HAPKOTHUECKHUX BEIIECTB) Ha 3apo-
JIBIIIEBOE Pa3BUTHE YETIOBEKA;

® OOBSACHATH MMOCIIEACTBUS BIUSAHUS MyTareHoB;

® 00BACHATH BO3MOXKHBIE TPUYMHBI HACIIECTBEHHBIX 3a00JI€BaHUIA.

BeinmyckHuUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYHMThCS !

e JaBaThb HayyHOE OOBsICHEHHE OHOJOrMYecKUM (pakTam, mporeccaM, SBJICHHUSIM, 3aKOHOMEPHOCTSIM,
WCIIONB3Ysl OMOJIOTHYECKUE TEOpUHU (KJIETOUHYIO, SBOJIONMOHHYIO), YUeHHE 0 Onocdepe, 3aKOHBI HACIENCT-
BEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMBOCTH;

® XapaKTepH30BaTh COBPEMEHHbIE HANIPABJICHUS B Pa3BUTUN OMOJIOTUH;

® OIKCHIBATh UX BO3MOKHOE MCIIOJIH30BAHKE B IPAKTUUECKOM 1€ATEIHHOCTH;

® CPaBHHBATH CIIOCOOBI JEJICHUS KIETKU (MUTO3 U MEHO03);

e pemiath 3a/a4M Ha roctpoeHue ¢pparmenrta Bropoit uenu JJHK mo npennoxennomy ¢parmeHty nep-



Boii, ”PHK (MPHK) no yuactxy JIHK;

® pemiaTh 3aJa4y Ha ONpeeseHHe KOJNYEeCTBA XPOMOCOM B COMaTHMUYECKMX M MOJIOBBIX KJIETKaX, a TaK-
e B KJIETKax Iepe]] HayajJoM JeleHus (Meio3a WiM MUTO3a) U 10 €ro OKOHYaHUM (A1 MHOTOKJIETOYHbIX
OpPraHHU3MOB);

® peliaTh FeHeTUYECKUe 3aJaud Ha MOHOTHOPUAHOE CKPELIMBAHNE, COCTABIIATh CXEMbl MOHOTHOPHIHO-
rO CKpEUIMBAaHUSA, IPUMEHSIS 3aKOHBI HACIEICTBEHHOCTH U WCHOJIB3Yysd OMOJIOTMYECKYI0 TEPMUHOJOTHIO U
CHUMBOJIHKY;

® YCTaHABJIMBAaTh TUIl HACJIEIOBaHUS U XapaKTep MPOSIBICHUS MPU3HAKA 10 3aJJaHHON CXEME POJOCIOB-
HOM, IpPHUMEHsS 3aKOHbl HACJIEJICTBEHHOCTH; OLIEHMBATh PE3YJIbTaThl B3aUMOAECHCTBUS YEIOBEKA U OKpY-
XKaoMel cpelpl, MPOrHO3UPOBATh BO3MOXKHBIE MOCIEACTBUS JEATEIBHOCTH YEJIOBEKa Ul CYLIECTBOBaHMS
OTAENBHBIX OMOJOTMYECKHX 00BEKTOB U LENIBIX PUPOIHBIX COOOIIECTB.

Copaep:xanue yueOHoro npeamera «buosiorusn»
10 xaacce (35 yaca, 1 yac B HeeJ110)

Paznen 1. BUOJIOT'USA KAK HAYKA. METOJAbI HAYYHOI'O ITIO3HAHUA (3 4)

Tema 1.1. KPATKAS UCTOPUS PASBUTUSA BUOJIOI'MN. CUCTEMA BUOJIOTMYECKUX HAVK (1u)

OObexT wu3yueHus Ouojormm — KuBasg mpupona. Kparkas wuctopus passutus Ouonoruu. Poimb
OMOJIOTMYECKUX TEOPUH, e, TUIIOTe3 B OPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHO HAYYHOW CUCTEMBI MUPA.
Cucrema OMOJIOrMYECKUX HAYK.

Jemoncmpayun. Iloptpersl ydeHbix. Cxembl: «CBsi3b OHOJOTMM C APYrMMH HaykaMuy, «CHcrema
OMOJIOTUYECKUX HAYK.

Tema 1.2. CYIITHOCTh U CBOMCTBA XMBOI'O. YPOBHU OPTAHM3BALIMM 1 METOJIbI TIO3HA-
HUS J)KUBOM ITPUPOJIBI (2 u)

CymHocth ku3HU. OCHOBHBIE CBOMCTBA XKMBOW Marepuu. JKuBas mpupoja Kak CI0KHOOPraHW30BaHHAs
uepapxuueckas CUCTeMa, CyIeCTBYIOIIasl B MPOCTPAHCTBE U BO BpeMeHH. buonorudeckue cuctembl. OCHOBHbBIE
YPOBHH OpPTaHM3allMN KUBOK MaTepUu. MeTO bl MO3HAHUS KUBON MPUPOIBI.

Hemoncmpayusa. Cxembl: «YPOBHU OpraHU3alUN )KUBOU MaTepun», «CBOWCTBA JKUBOW MAaTEpUN.

Pazpnen 2. KIIETKA (10 1)

Tema 2.1. UCTOPUSA U3YUEHU A KIIETKU. KIIETOYHAS TEOPUA (1 )

Pazputue 3nanuit o kierke. Pabotel P. I'yka, A. Ban JleBenryka, K. bopa, P. bpoyna, P. Bupxosa.
Knerounas teopuss M. nelinena u T. [lIBanHa. OCHOBHBIEC TOJOXKEHUS COBPEMEHHOW KIIETOYHOU TEOPHH.
Ponb kierounoit Teopur B GOpMHUPOBAHUM COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MUpA.

HHemoncmpauyusa. Cxema « MHOrooOGpa3ue KIE€TOK».

Tema 2.2. XUMHUYECKUN COCTAB KJIETKU (4 )

EAMHCTBO 5371€MEHTHOrO0 XMMHMUYECKOIO COCTaBa JKMBBIX OPraHM3MOB Kak J[0Ka3aTeIbCTBO €IMHCTBA
MPOUCXOXKACHUS >KUBOU mpuponbl. OONIHOCTH KUBOWM ¥ HEKHUBONH MPHUPOABI HA YPOBHE XHUMHUYECKUX
aneMeHTOB. OpraHoreHbl, MAaKpO3JEMEHThI, MHKPO3JIEMEHTbI, YJIbTPAMUKPODJIEMEHTH, HUX pOJIb B
KU3HEICATSNILHOCTH KIETKU M opraHuzMa. Heopranmdeckue BemiecTBa. Boga kak KOJNBIOENs BCETO KHUBOTO,
OCOOCHHOCTH CTpPOEHMsSI M CBOWcTBa. MuHepalbHbIE COJM. 3HAUEHHE HEOPraHMYEeCKHX BEIIEeCTB B JKU3HU
KJIETKH ¥ OpTaHU3Ma.

Opranudeckue BeIIeCTBa — CIOXHBIE yriepojacoAepkamue coenuHeHus. HuszkoMonekymspHble U
BBICOKOMOJIEKYJISIPHBIE OpraHUYeCcKre BellecTBa. JIunmuapl. YTiaeBopl: MOHOCAXapHibl, oJucaxapuabl. benku.
Hyxneunoseie kucnorsl: JJTHK, PHK. Y aBoenne monekynel JIHK B knetke. [I[puHIMnuanibHoe CTpPOCHUE U POJIb
OpPraHUYECKUX BEUIECTB B KJIETKE U B OPraHU3Me YEJIOBEKa.

Jemoncmpayun. Jluarpammel: «PacmpeneneHre XUMHYECKMX DJJIEMEHTOB B HEXHBOW MPHUPOIE»,
«Pacrnipeenenne XMMHUYECKHUX SJIEMEHTOB B XKHBOU mpupojiey». [lepuonnyeckas tabnuia smeMeHToB. CXeMbl U
a0l «CTpoeHre MoseKyIbl Oenkay, «Ctpoenne momnekynsl JJTHK», «Ctpoenune monekynsl PHKY, «Tumnsr
PHK», «Y nBoenune mosnexynsl JJHK.

Tema 2.3. CTPOEHUE DYKAPUOTUYECKOM U TIPOKAPMOTUYECKOM KJIETOK (3 u)

Knerounas memOpana, mutoriazma, sapo. OCHOBHbIE OpraHOWIbI KJIETKU: 3HIOIMJIa3MaTH4ecKas CeTb,
anmapat [ombIKM, ITM30COMBI, MUTOXOHIPHUH, IUIACTUABI, pUOOCOMBI. DYHKIIMM OCHOBHBIX YacTed W
OpraHou10B KJIeTKU. OCHOBHBIE OTJINYHS B CTPOCHUU KUBOTHOW U PACTUTEIIBHON KIIETOK.

Xpomocomebl, ux cTpoeHue u QpyHknuu. Kapuorur. 3HaueHHe MOCTOSHCTBA YHUClia U ()OPMBI XPOMOCOM B
KJIETKaX.



[TpokapuoTnueckas kieTka: Qopma, pa3Mepbl. PacnpocTpaHeHue W 3HadeHHe OakTepuil B IMPHPOJIE.
Crtpoenue 6aKkTepruaTbHON KJIETKH.

Hemoncmpayua. Cxembl u T1abnuusl: «CTpoeHHE 3yKapHOTHYECKOH KieTkn», «CTpoeHHe >KUBOTHOM
KJIeTKN», «CTpOEHHE pPAaCTUTENIbHOW KIeTKn», «CTpoeHue Xpomocom», «CTpoeHue NpOKapruOTUYECKON
KIIETKI».

Jlabopamopnuie u npakmuueckue padomaot

Habnronenue KieTok pacTeHui U )KMBOTHBIX 1I0J] MUKPOCKOIIOM Ha FOTOBBIX ITpenapaTax.

CpaBHEHHE CTPOCHUS KJICTOK PACTEHUH U KUBOTHBIX(MOXXHO B (popMme TadyuIbl)*.

[IpuroTroBneHue u onMcaHUEe MUKPOIPENAPATOB KIETOK PACTEHHM.

Tema 2.4. PEAJIN3ALINS HACJIEJICTBEHHOM MHO®OPMAILIMH B KJIETKE (1 u)

JHK-nocurens HacneacTBeHHON nHpopmarmn. ['eneTnueckuii ko, ero cBoictaa. I'en. buocunres Genka.

Hemoncmpanyus. Tabnuna «['eHeTnueckuii Koay», cxema «buocunTes Oenkay.

Tema 2.5. BUPYCBhI (1 u)

Bupycol — Heknerounas popma xu3Hu. OCOOEHHOCTH CTPOEHUSI U PA3MHOKEHUS. 3HAYEHUE B MPUPOJE U
KHU3HH YeroBeka. Mepbl MpoHIaKTUKN pacpOCTpaHeHusl BUPYCHBIX 3aboneBanuii. [Ipodunakruka CI1M/a.

Hemoncmpayua. Cxema «Ctpoenue Bupycay, tadnuna «IIpodunaxkruxa CITH Ja».

Paznen 3. OPCAHU3M (18 4)

Tema 3.1. OPTAHU3M — EJJUHOE LEJIOE. MHOI'OOBPA3UE XXNBbIX OPTTAHU3MOB (1 4)

Mmoroo0pasue opranu3mMoB. OIHOKJIETOUYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KOJTOHUU OTHOKJIETOYHBIX
OpraHU3MOB.

JHemoncmpayun. Cxema «MHOroodpasue opraHu3MOBY.

Tema 3.2. OBMEH BEHIECTB U IIPEBPAILIEHUE SHEPT'UU (2 4)

DHepreTu4eckuii O0OMEH—COBOKYIIHOCTh pEAKLMH pacIIEIUICHUs CJIOXKHBIX OpPraHWYECKUX BEIIECTB.
Oco0eHHOCTH PHEPTeTUYECKOTr0 OOMEHa Y TPHOOB U OaKTEpU.

Tunbr nuranus. ABroTpodsl u rereporpodsl. OcodeHHOCTH 00MEHa BEIIECTB y JKMBOTHBIX, PACTCHUN U
Oakrepuii. [Inactuaeckuii ooMeH. @oTOoCHHTE3.

Hemoncmpayua. Cxema «Ilytu metabonusma B KJIETKE».

Tema 3.3. PASMHOXEHUE (4 u)

Jlenenue kieTku. MHTO3 — OCHOBa pOCTa, pEreHepaluy, pa3BUTUS M OECHOJIOr0 pPa3MHOXKEHUS.
PazMHosxeHMe: Gecriosioe u nmojoBoe. THUrbl 6ecronoro pa3MHOKEHHUS.

[TonoBoe pasmHoxkeHue. OOpazoBaHUE TMOJNOBBIX KiIETOK. Melo3. OmIofnoTBOpEeHUE y KUBOTHBIX.
buonoruueckoe 3HaueHHE OIIONOTBOpPEHUS. VICKYCCTBEHHOE ONBUIEHHE y PACTEHHH M OIUIONOTBOPEHHUE Y
KUBOTHBIX.

Hemoncmpayun. Cxembl 1 Tabnuipl: «MHUTO3 U Meio3», «['amerorene3y», «Tumsl 6ecrosoro pa3mMHo-
KeHUs», «CTpoeHHe SHLEKIETKH U CIIEpMAaTO30U1a.

Tema 3.4. UHIAUBUAY AJIbBHOE PA3ZBUTUE OPTTAHU3MOB (OHTOI'EHE3) (2 u)

[Ipsimoe u HenpsiMoe pa3BUTHE. DMOPUOHATIBLHBIA U MOCTAMOPHOHATIBHBINA Mepruobl pa3BUTHA. OCHOBHbIE
sTanel SMOprorenesa. [IpuunHbl HapyleHU pa3BUTHS OpraHU3Ma.

OnTorene3 dYenoBeka. PenpoayKTUBHOE 370pOBbE; €ro 3HAaueHWe I OyayIIMX TOKOJEHUW JIOJEeH.
IlocnenacTBus BIMSHMS aJKOTOJIsS, HUKOTMHA, HAapKOTMYECKHUX BEIIECTB HAa PA3BUTUE 3apojbllla YEIOBEKa.
[leproapl TOCTAIMOPUOHAIEHOTO Pa3BUTHSL.

Hemoncmpayua. Tabmuupl: «OCHOBHBIE CTaJAMM OHTOreHe3a», «lIpsMoe U HempsiMmoe pa3BUTHEY.
Tabnuisl, ¢pororpaduu, quarpaMmbl U CTaTUCTUYECKHE JAHHBIE, IEMOHCTPUPYIOLIUE MOCIEICTBUS BIUSHUS
HETraTUBHBIX (DAKTOPOB Cpeibl HAa pa3BUTHE OpraHU3Ma.

Tema 3.5. HACJIEACTBEHHOCTb U UBMEHYUBOCTD (7 u)

HacnencTtBeHHOCTh M M3MEHUMBOCTH — CBOWCTBAa OpraHu3Ma. ['eéHEeTMKa — Hayka O 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTU U U3MEHUYHUBOCTH.

I’ MeHnnenp — OCHOBOIOJIO)KHHUK T'€HETHKH. 3aKOHOMEpPHOCTH HAaclIE[JOBaHMs, YCTAaHOBJIEHHbIE [
Mennenem. Monorubpuanoe ckpentuBanue. [lepBoiii 3akoH MeHens — 3aK0OH TOMUHUPOBaHUs. BTopoii 3akoH
MeHens — 3aK0H paclieruieHus. 3aKOH YHCTOThI rameT. JluruOpunHoe ckpemuBanue. Tpetuii 3akon Menaens
3aKOH - HE3aBUCUMOI'0 HACIEA0BaHUsA. AHATU3UPYIOLIEEe CKPEIIMBAHNUE.

XpomocoMHas Teopus HacieAcTBeHHOCTU. CLIENIEHHOE HAacae0BaHNEe ITPU3HAKOB.

CoBpemeHHbIE NPEICTABICHUS O TeHE U reHoMe. B3anmoaeiicTBre reHoB.

I'eneruka nona. ITonoBsie Xxpomocomsl. CLENIEHHOE C 110JI0M HacJI€JOBaHUE.



3aKOHOMEPHOCTH  W3MEHYHMBOCTH. HacnenctBeHHas M HEHAcneACTBEHHas  HW3MEHYUBOCTD.
MopaudukanmonHas W3MEHYMBOCTh. KoOMOWHATHBHAsT W MyTallMOHHAs HW3MEHYMBOCTh. Myrtamuu. Tumsl
MmyTaiuii. MyrareHHsle pakTOpbI.

3HaueHue TeHETHKU JUIs MEAMLMHBIL. BiusHue MyrareHoB Ha OpraHu3M uesnoBeka. HaciencTBeHHbIE
00J1e3HU YeJI0BEKa, UX MPUIHHBI U MPOPIIAKTHKA.

Jemoncmpayun. Cxembl, WUIIOCTPUPYIOIIME MOHOTHOPUAHBIE M JUTHOPHUIIHBIE CKpEHIMBAHMS,
CUEIUICHHOE Ha CJIEIOBAaHUE MPU3HAKOB; IMEPEKPECT XPOMOCOM; HACIEIOBAaHUE, CLEIUIEHHOE C TOJIOM.
[Tpumepsl MoIM(UKAIIMOHHON H3MEHYMBOCTU. Marepualibl, AEMOHCTPUPYIOIIME BIHUSHHE MYTareHOB Ha
OpraHu3M YeJIOBeKa.

Jlabopamopmuusle u npakmuueckue padoomot

CocraBiieHHEe IPOCTEHUIIINX CXEM CKpeluBaHus ™. PenieHne 3JeMeHTapHbIX TeHETHIECKHX 3a1aq™.

W3ydyenune M3MEeHUMBOCTH(HM3YUeHHE MOAM(PUKAIMOHHON M3MEHYMBOCTH Ha OCHOBE M3y4yeHHs (eHOTHIIa
KOMHATHBIX HJIH CEIIbCKOXO3SIMICTBEHHBIX PACTCHHIA)**,

BrisiBieHre WCTOYHMKOB MYTareHOB B OKpy»Karomieil cpene (KOCBEHHO) W OLEHKAa BO3MOXKHBIX
MOCJIC/ICTBUM MX BIIUSHUS HA OPTAHU3M.

Tema 3.6. OCHOBBI CEJIEKIIUW. BUOTEXHOJIOI' U (2 u)

OCHOBBI CeNEKIIMU: METOABbl M AOCTWKeHus. ['eHeTmka— Teopernyeckas ocHOBa ceiekuuu. Celexiusi.
Yuenne H.M. BaBuinoBa o 1eHTpax MHOrooOpasusi U MPOUCXOXKACHUS KYIbTYpHbIX pacTeHuid. OCHOBHBIE
METOJIbI CEICKIIUU: THOPHUIN3AIINS, UICKYCCTBEHHBIH 0TOOp. OCHOBHBIC JOCTHMKCHUS M HAIIPABJICHUS Pa3BUTHUS
COBPEMEHHOM CEIeKIUH.

buorexHonorusi: JOOCTHXKEHHMs] W TEPCHEKTUBBI pa3BuTus. [‘eHHas wumxkenepus. Kiionupopanue.
I'enetnyecku MoaUGUIIUPOBAHHBIE OPraHU3MBI. DTHUUYECKHE ACTIEKThl PA3BUTHS HEKOTOPBIX HMCCIENOBAHUN B
OMOTeXHOIOTHH (KJIOHUPOBAHHE YEIIOBEKA).

Jemoncmpayun. Kapra-cxema «lleHTppl MHOrooOpasusi M MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUI».
I'epbapubie MaTepuanbl M KOJUICKIIMH COPTOB KYJIbTYPHBIX pacTeHmid. Tabmuipsl: «[lopoabl momammHux
KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui». CXembl CO3[JaHUs TeHETHYECKH MOIUPUIIUPOBAHHBIX
MPOJYKTOB, KJIOHUPOBAHHUS OPraHU3MOB. MaTepuaibl, WITIOCTPUPYIOIINE JOCTHXKEHUsS B 00JacTu
OMOTEXHOJIOTHH.

IKckypcus. MHOrooOpa3ue COpTOB paCTeHUH U MOPOJI )KUBOTHBIX, METOIbI X BHIBEICHUSI.

Jlabopamopnsvie u npakmuueckue padomel. AHaIU3 U OLEHKAa 3THUYECKUX AaCMEKTOB Pa3BUTHS
HEKOTOPBIX UCCIICIOBAHUM B OMOTEXHOJIOTUH.

3axirovenue (14)

Pe3epBHoe Bpems — 3u.

11 kaacc (35 yaca, 1 yac B Hee/110)

Paznen 1. BUJI (19 u)

Tema 1.1. UICTOPU S DBOJIIOLIMOHHBIX UJIEN (4 )

Ucropus sBomonMoHHBIX uaed. Pa3BuTre OWONOTMU B NOAApBUHOBCKUN mepuoi. 3Hadenne padbor K.
JIunnes, yuenus XK. b. Jlamapka, Teopun XK. Krosbe. IIpeanoceuiku Bo3HukHOBeHMs ydeHus Y. JlapBuHa.
OpomoniuonHas Teopusi Y. JlapBuna. Ponb 3BOMIOLMOHHONW Teopud B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUpa.

Hemoncmpayusa. Kapra-cxema mapiipyra mytemectBus Y. Jlapsuna. ['epbapHbie MaTepHuaibl, KOJUICKITUH,
¢dororpaduu u 1pyrue MaTepuabl, MOKa3bIBAIOIINE HHANBUAYATBHYIO H3MEHUUBOCTD M Pa3HOOOpa3nue COpTOB
KYJIbTYPHBIX PACTEHUH U TIOPOJI JOMAIIHUX KHUBOTHBIX.

Tema 1.2. COBPEMEHHOE 5BOJIIOHMOHHOE YYEHME (8 u)

Bun, ero xpurepuu. [lonmymsimus — cTpyKTypHas e€QuHHMIA BHUJA, €AMHMUILA 3BOJOUMU. CHHTETHYecKas
TEOpHs 3BOJIIOLUU. [[BHKYIIME CHIIBI SBOJIIOLMM: MYTAllMOHHBIN MIPOLECC, NOMYJISALIMOHHBIE BOJIHBI, U30JIALINS,
€CTECTBEHHBII 0TOOp; UX BIMSHUE Ha T€HOMOH I MOMYIISAINH. JBIXKYIIUN U cTaOUIN3UPYIOIINN €CTECTBEHHBIN
oTOOp. AjanTanuy OpraHU3MOB K YCIOBHSIM OOHMTaHUS Kak pe3yjbTaT ACWCTBUS E€CTECTBEHHOTO OTOOpA.
BunoobpazoBanue kak pe3ynabrat 3BoOIMU. CriocoObl M TyTH BHI000pa30BaHUSI.

CoxpaHeHnue MHOrooOpasusi BUIOB KaK OCHOBA YCTOMUMBOTO pa3BUTHs Onocdepsl. [ maBHbIC HaNpaBiIeHUs
ABOJTIOIIMOHHOTO Tpolecca. buomorndeckuii mporpecc u Ouonormdyeckuid perpecc. [IpuymHbl BBIMUpaHUS
BU/JIOB.

JloKa3aTeNnbCTBa HBOJIIOLIMHA OPraHUYeCKOr0 MUPA.

Hemoncmpayua. Cxema, WUTIOCTpUpPYIOIIAs KPUTEpUH BuAa. TaOaMubl U CXeMBI: «/[BHXKyIIHe CHIIBI
sBoOIUM», «OOpa3oBaHME HOBBIX BHJIOB», «CXOJCTBO HadaJbHBIX CTaJui SMOpPHMOHAIBHOTO Ppa3BUTHUS
MO3BOHOYHBIX». ['epbapuum, KOJJIEKUMHM M JApyrue HarjsAHble MaTepHalbl, JIEMOHCTPHPYIOIIUE



MPHUCTIOCOOJICHHOCTh OPTaHU3MOB K cpefie OOMTaHUs M pe3yabTaThl BHA00Opa3zoBaHUs. TaOMUIbl, MYISKH U
JIpYrUe HarJISIIHbIE MAaTEepUaibl, I€MOHCTPUPYIOIINE T'OMOJIOTUYHBIE U AHAJIOTUYHBIE OPTaHbl, UX CTPOCHUE U
MIPOUCXOXKICHUE B OHTOT'€HE3€; PYIUMEHTHI U aTaBU3MBI.

Jlabopamopnuie u npakmuueckue padomaot

Omnucanne ocoOelt Buaa mo MophoIOTHIECKOMY KPUTEPUIO™ *,

BrisiBieHre U3MEHUMBOCTH Y 0CO0€H OTHOTO BUA.

BrsiBiieHue npucnoco6aeHui OpraHu3MOB K cpesie OOMTaHus™*.

IKcKypcus

MHuoroo6pasue BUI0B (OKPECTHOCTH IIKOJIBI).

Tema 1.3. [IPOUCXOXJIEHUE XXMU3HU HA 3EMIJIE (3 u)

PazButue mpexacraBienuit o Bo3HUKHOBeHUHM >KuU3HU. Omnbitel ®. Pemu, JI. ITlactepa. I'mmore3st o
MIPOUCXO0XKACHUH KU3HU.

CoBpeMeHHbIE B3IVIsIbl Ha BO3HMKHOBEHME XM3HM. Teopus OmnapuHa-XoineiHa. YCIOKHEHUE KUBBIX
OpraHU3MOB Ha 3eMJI€ B IIPOLIECCE IBOTIOLIUH.

Hemoncmpayua. Cxembl: «BO3HUKHOBEHHE OJHOKJIETOYHBIX 3YKAPUOTUYECKUX OPraHU3MOBY», «IBOJIOLMS
PacTUTENHLHOTO MUPay, « IBOJIIOIUS KUBOTHOTO MUpay. Penpoaykunu kapTuH, nzoopaxaroumx ¢quopy u hayny
pa3nuYHbIX 3p U nepuoaoB. OKaMeHeNI0CTH, OTIEYaTKH OPraHu3MOB B JPEBHUX MOPOAAX.

Jlabopamopnsie u npakmuueckue padoomsl. AHanu3 M OLEHKA Pa3JIMYHBIX THUIOTE3 MPOUCXOKACHUS

KU3HHU.

Ikckypcusa. Victopus pa3BUTH KU3HU Ha 3emiie (KpacBeAuecKuil My3eit).

Tema 1.4. IIPOUCXOXJEHUE YEJIOBEKA (4 1)

l'umoTe3bl mpoucxoxaeHus uenoBeka. [lonoxeHue uyenoBeka B CHUCTEME >KMBOTHOIO Mupa (Kjacc
Mnekonuratouue, orpsa Ilpumarel, pox Jlroau). DBosonus 4enoBeKa, OCHOBHbIE 3Tambl. Packl uyenoBeka.
[IpoucxoxaeHue yenoBedeckux pac. BupoBoe eAMHCTBO 4eI0BEYECTBA.

Hemoncmpayua. Cxema «OCHOBHBIE 3Tarbl HBOJIIOIUN YelIOBeKay. Tabiuiibl, N300pakaroIIre CKeJIEThI
YeJIOBEKAa M O3BOHOYHBIX JKUBOTHBIX.

Jlabopamopnvie u npakmuueckue padomat

BrisiBIIeHHE MPU3HAKOB CXOACTBA 3apOJABILIEH YelIOBEeKa U APYIMX MIIEKONMHUTAIOIIMX KaK JI0Ka3aTeIbCTBO
UX POJICTBA.

AHanu3 1 OlEHKa pa3InYHbIX TUIOTE3 MPOUCXOKICHUS YEIOBEKa.

IAkcekypcusa. [IpoucxoxaeHue 1 IBOIIIOIMS YeIOBeKa (MCTOPUYECKUHN UITH KPaeBeAUECKUN My3el).

Pazpnen 2. IJKOCUCTEMBI (11 u)

Tema 2.1. SKOJIOTUYECKUNE ®AKTOPHI (3 u)

Opranuszm u cpena. [Ipeamer u 3amaym IKONIOTUU. DKoJOorMYeckue (akTopsl cpenbl (abuoTHUYEecKue,
OMOTHMYECKHE, aHTPONOreHHbIE), MX 3HAYEHHE B IKU3HW OPraHU3MOB. 3aKOHOMEPHOCTH BIIUSHHUS
OKOJIOTMUECKUX (PAKTOPOB Ha OpraHu3Mbl. B3auMOOTHOILIEHUS MEXIy OpraHusMamu. MeXBHUIOBbIE
OTHOIIECHHUS: NTapa3UTU3M, XUITHUYECTBO, KOHKYPEHIIHSI, CHMOMO3.

Jemoncmpayusa. HarnsgHele MaTepuanbl, JEMOHCTPHPYIOIIME BIHUSHHE JKOJOTHYECKHX (PAKTOPOB Ha
XKUBbIe opranu3Mel. [Ipumepsl cumMOuo3a B mpupo/e.

Tema 2.2. CTPYKTYPA DKOCUCTEM (4 u)

BunoBas u mpocTpaHCTBEHHass CTPyKTypa »dkocucteM. [luineBble CBSI3U, KPYrOBOPOT BEIIECTB U
MpEBpAIICHUS YHEPTUU B SKOcucTeMax. [[pUunHbl yCTOMYMBOCTH U CMEHBI SKOcUCTeM. BiusHue yenoBeka Ha
9KOCHCTEeMBI. IcKyccTBEHHBIE COO0IIECTBAa — arpOLIEHO3BI.

Hemoncmpayus. Cxema «lIpocTpaHCTBEHHass CTPYKTypa 3KOCHCTEMBI (SPYCHOCTh pacTUTEIBHOTO
cooOmiectBa)».CxeMbl U TaOMUIBI, AEMOHCTPUPYIOIIME MHILEBbIE LIETIH U CETH; HKOJOTHYECKUE MHUPaMUIbL;
KpPYrOBOPOT BEILIECTB U SHEPTUU B SKOCUCTEME.

Jlabopamopnvie u npakmuueckue padomaot

CocraBieHue cxeM Iepeiaur BellecTBa U YHepruu (1enei mutaHus) B sKocucreme™.

BrisBiieHHEe aHTPOTIOTCHHBIX WU3MEHEHUH B DKOCHUCTEMax CBOEH MECTHOCTH (B BHUE pedepara, mpe3eHTa-
[[UH, CTEHI0BOTO JIOKJIaaa u mp.)**.

CpaBHHTENBHAS XapaKTEPUCTUKA MPUPOJIHBIX SKOCUCTEM U arpO’KOCUCTEM CBOEH MECTHOCTH.

HccnenoBanne n3MEHEHHI B SKOCUCTEMAX Ha OMOIOTUYECKUX MOCIISX(aKBaApUYM).

Pemrenne skonornueckux 3amad.

IKcKypcus. ECTeCTBEHHBIE U UCKYCCTBEHHBIE 3KOCUCTEMBI.

Tema 2.3. BUOC®DEPA — I'JTIOBAJIBHASI DKOCUCTEMA (2 u)



buocdepa — rmobanpHas skocucrema. CoctaB u crpykrypa Omoctepsl. Yuenue B.W. Bepnanckoro o
ounocdepe. Ponb xuBbIx oprann3mMoB B 6uochepe. buomacca 3emnu. buonorndeckuii KpyroBopoT BemiecTB (Ha
pUMepe KPyroBOpoTa BOJBI U YIIIEPOAa).

Jemoncmpayun. Tabmuupl u cxembl: «Ctpykrypa Omochepsr», «KpyroBopoT Boasl B Ouocheper,
«KpyroBopot yrieponga B 6uocdepe». Harnsauslii MaTepua, OTpaxarolmuil BUIOBOE pazHOOOpa3He KUBBIX
opraHu3mMoB Oouocdepsl.

Tema 2.4. BUOCDEPA N YEJIOBEK (2 u)

buochepa u uenosek. ['mobanpHble 3KOJIOTHMUEcKHe MpobOIemMbl W MyTH ux pemeHus. [locnencTBus
NeSITENIbHOCTH YeJIOBEKa JUIsl OKpysKarolell cpesl. [IpaBuiia nosenenus B npupoaHoi cpeae. OxpaHa mpupoabl
U palMOHAILHOE UCTIOIb30BaHHUE MTPUPOIHBIX PECYPCOB.

Jemoncmpayus. Tabnuipl, WITIOCTPUPYIONIHE TIOOATBHBIC YKOJIOTHYECKHE MPOOIEMBbl M TOCICACTBUS
NesITeNIbHOCTH 4YeJIOBEeKa B OKpysKaroleil cpene. KapTbl HallMOHANbHBIX MMApKOB, 3alIOBETHUKOB U 3aKa3HHUKOB
Poccun.

Jlabopamopnuie u npakmuueckue padomaot

AHaJu3 ¥ OLIEHKA TOCIIEACTBUNA COOCTBEHHOM ESITEIbHOCTH B OKPYIKAIOIIEH cpee.

AHanu3 U OlleHKa INI00aTbHBIX 9KOJOTHYECKUX MPOOJIeM U MyTeH X pelieHusl.

Sakiaodenue (1 4)

Pe3epBHOe Bpemsi — 3 4.

TemaTuueckoe MJIAHUPOBAHKE, B TOM YHCJIE ¢ Y4€TOM
padoyeii nporpaMMbl BOCIIUTAHUSA

Oo0mras 6noJorus

10 xknacc
KoJunuecTBo yacos
B ToM 4uciie ¢ yuerom
. no 1o TeM. IKC- a/p
Ne HassBanmue pasjaena padoyeii mporpaMmbl
nporpaMme | INIAHMPOBA- | Kypcust
BOCIIMTAHUS
HHIO
1 buonorus kak Hay- | duckyccus: «CymHoCTb 3 3 - -
Ka. MeToJipl Hay4- ’KU3HU U CBOUCTBA KU-
HOI'O ITO3HAHUS BOTO»
2 Knerxa Huckyccus: «ctopus 10 11 - 3
n3yuyeHus kiuetku. Kie-
TOYHASI TEOPHSI»
3 Opranusm Huckyccus: «MHOroo6- 18 19 1 4
pa3ue KUBBIX OPTaHu3-
MOBY
Okckypcusi: «MHoro-
o0pasue CopToB pacTe-
HUH 1 IOPO/] )KUBOTHBIX,
METOJIbI MX BBIBEJICHUS»
4 3aKJIroueHue - 1 1
PezepBHoe Bpemst 3 - - -
Utoro 35 34 1 7

O01mas onoaorus

11 kaace
KosnyecTBo yacoB
B TOoM umciie ¢ yueTom
. no 1o TeM. IKC- a/p
Ne Ha3Banue pa3nena padoueil mporpaMmMbl
nporpamMMe | IVIAHUPOBA- | Kypcus
BOCIIUTAHMS
HHIO
1 Bun DKckypeusi: «MHOT000- 19 19 3 2
pasue BUIOBY




Okckypeus: «Mcropus
Pa3BUTHS KU3HU HA 3eM-
ne»

Huckyccus: «['unoressl
IIPOUCXOXAECHUS YEJIOBE-
Ka»

Okckypeus: «[Ipoucxo-
KJICHUE U DBOJIIOLUS Ue-
JIOBEKa»

DKOCUCTEMBI

Okckypeusi: «Ectect-
BEHHBIC U UCKYCCTBCH-
HbIE SKOCUCTEMBI»
Huckyccus: «buocdepa
— riao0anbHast SKOCUCTe-
Ma. CocTaB U CTPYKTypa
ouocdepb»

15

15

3aKiIroueHue

HUroro

35

35




