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IMPOI'PAMMA
«BHOJIOI'HsL. 10-11 KJIACCBL. YPOBEHb CTAHAAPTA»
JJI1 OBIIEOBPA30OBATEJIbHBIX YUPEXKJIEHUN

OO0mas xapakrepucTuKa y4e0HOro npeamera

Kypc Ouonoruu Ha CTyneHHM OCHOBHOI'O O0IIEro oOpa3oBaHMs HAIpaBlieH HA (OPMUPOBAHUE Y
yyaluxcs HOpeJCTaBIeHHH 00 OTIMYMTENbHBIX OCOOEHHOCTSX JKMBOM MpPHPOJIBI, ee
MHOrooOpa3uu M 3BOJIIOIMH, YelIOBEeKe Kak OuocouuanibHOM cymiecTBe. OTOOp colepikaHus
IIPOBEICH C YYETOM KYJIbTYpOCOOOPa3HOIo IMOAXO0Ja, B COOTBETCTBUH C KOTOPHIM Y4YallHecs
JIOJIKHBI OCBOUTH COJIEpKaHUE, 3HAaUUMOe JUIsl OPMUPOBAHUS TIO3HABATENIbHOM, HPaBCTBEHHON
U 3CTETUYECKON KYJIBTYphl, COXPAaHEHUS OKPYKAIOLIEH Cpelbl U COOCTBEHHOI'O 370POBbS; IS
MIOBCEIHEBHOM KM3HM M IPaKTUUYECKOW JesTenbHocTH. Pabouas mnporpamma mno Ouonoruu
CTPOUTCS C YUETOM CIEAYIOIINX COAEPIKATEIbHBIX JTUHUMN:

* MHOTOOOpa3ue U 3BOJIOLUS OPraHUYECKOT0 MUPA;

* OMoJIoruyecKas NpupoJia U COLUaNIbHas CYIIIHOCTh YeJI0BEKa;

* YPOBHEBasI OPraHU3AIINS )KUBOH MTPUPO/IBL.

ConeprkaHue CTPYKTYpUPOBaHO B BUJE TpeX pa3neioB: «JKuBble opraHu3Mbl», «4eI0BeK U ero
310pOBBEY», «O0IIHEe ONOTOTHIECKUE 3aKOHOMEPHOCTI.

Paznen «OKuBble opraHu3Mbl» BKIIOYAaeT CBEIEHUS 00 OTIMYMTEIbHBIX NPU3HAKAX IKHUBBIX
OpPTaHWU3MOB, UX MHOTOOOpAa3WU CHCTEME OPTaHWMYECKOTO0 MHPA, PACTCHUSX, KUBOTHBIX, TpHOax
Oaktepusix u JuinaiiHukax. CopaepikaHue pasjesia IPeICTaBI€HO Ha OCHOBE HKOJIOTO-
HBOJIIOIMOHHOTO M (DYHKIIMOHAJIBFHOTO TOJX0/Ma, B COOTBETCTBHH C KOTOPBIM AaKIEHTHI B
W3YYEHHH OPTaHU3MOB IEPEHOCATCS ¢ 0OCOOEHHOCTEH CTPOSHUS OTACNBHBIX MIPEICTABUTENIECH Ha
packpbITUE MPOLECCOB UX JKU3HENEATENIbHOCTH, * YCJIOXKHEHUS B XOJI€ OBOJIOIHH,
IIPUCTIOCOOJICHHOCTH K cpezie 0OUTaHMs, POJIU B SKOCHCTEMAX.

B pa3snene «YenoBek U ero 310poBbE» COAEPIKATCSA CBEJIECHUS O YEIOBEKE Kak OMOCOLUAIBHOM
CYLIECTBE, CTPOCHHMM  4YEJIOBEYECKOTO  OpraHu3Ma, Ipoueccax  KU3HEIAECATEIBHOCTH,
0COOEHHOCTSIX MCUXUUYECKHUX IPOLECCOB, COLIMAIBHON CYIIHOCTH, POJIM B OKPYXKAIOLIEH cpeie.
Conepxxanmne paszznena «OOmue OMOJIIOTMYECKHE 3aKOHOMEPHOCTH» IOJYMHEHO, BO-IIEPBBIX,
0000IIEHUIO U CHUCTEMATH3ALUU TOTO COJAEpPXk aHHs, KOTOpoe ObLII0O OCBOCHO y4YalIUMHCS MpU
U3y-4eHUU Kypca OMOJIOTMM B OCHOBHOW IIKOJE; BO-BTOPBIX, 3HAKOMCTBY ULIKOJBHHKOB C
HEKOTOPBIMH JOCTYITHBIMH JUISI ©X BOCTIPUSTHS 00IIEONOIOTHIECKUMHU 3aKOHOMEPHOCTSIMH.

Henaun Ouonoruueckoro odpa3oBaHus B OCHOBHOHM IIKoJie (QOPMYIMPYIOTCS Ha HECKOJBKHX
YPOBHSIX: I100aJbHOM, METAapeMETHOM, JIMYHOCTHOM U NPEJIMETHOM, Ha YPOBHE TpeOOBaHUIA
K pe3yJibTaTaM OCBOEHUS COJEPKaHUsl IPEIMETHBIX IPOrpamM:

* coumaam3anus o0y4aeMbIX KaK BXOXKJIEHHE B MHUP KYJIbTYpPbl U COLMAIbHBIX OTHOIICHHH,
oOecreynBaroliee BKIIOUEHNE yYallluXCsl B TY WIK UHYIO TPYIITY WU OOIIHOCTh — HOCHUTEIIS €€
HOpPM, LIEHHOCTEW, OpPUEHTALlU{, OCBAaMBAEMBIX B IIPOLECCE 3HAKOMCTBA C MHUPOM JKHBOM
IIPUPOJIBL;

* NpuoOOIIeHHe K TII03HABATEJIbHOW KyJIbType KakK CHCTEME I103HABAaTENIbHBIX (HAay4YHBIX)
LIEHHOCTEN, HAKOTJIEHHBIX O0IIECTBOM B cepe OMOIOrHYEeCKOM HAyKH.

ITomumo 3TOro, Guosoruueckoe 0OpazoBaHue MPU3BAHO OOECIIEUHUTD:

* OPMEHTALMIO B CUCTEME MODPAJIbHBIX HOPM M LIEHHOCTEW: NMpPU3HAHHE BBICOKOM IIEHHOCTU
KU3HU BO BCEX €€ MPOSBICHMSX, 340POBbsSl CBOETO U APYTUX JIOAEH; KOJIOIrMUYECKOE CO3HAHUE;
BOCIHUTaHKE JIOOBU K IPUPOJE;

¢ Pa3BUTHE ITIO3HABATCIIBHBIX MOTHUBOB, HAIIPABJICHHBIX HA IIOJYYCHUC HOBOI'O 3HAHUA O JKUBOM
IIPUPOJIC; MO3HABATENBHBIX KayeCTB JIMYHOCTH, CBS3aHHBIX C YCBOGHHEM OCHOB Hay4HbIX
3HaHUH, OBJIAJICHUEM METOJIaMH WCCIICAOBAHUS MPUPOBI, (OPMHUPOBAHUEM HMHTEIUIEKTYaAJIbHBIX
YMEHHII;

o OBJIaZICHUEC KIIIOYCBBIMH KOMIICTCHTHOCTAMU: y‘l€6HO-H03HaBaTeHLHLIMI/I,
MH(QOPMALMOHHBIMHU, LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKAaTUBHBIMU;



* (opMupoBaHue Yy YydYallMXCS I[IO3HABAaTEIbHOM KYJIbTYpbl, OCBaMBa€MOW B Ipoliecce
MI03HABATEIBHOMN JEATENbHOCTH, U ICTETUYECKOM KYJIbTYPbl KaK CIIOCOOHOCTH K 3MOLIMOHATIBHO-
LIEHHOCTHOMY OTHOIIIEHHIO K 00bEKTaM >KUBOM MPUPO/IBL.

BkJjax 6Mooruu B 10CTHKEHHE 1eJIeil OCHOBHOIO 0011ero 00pa3oBaHus

CopepxaHnne Kypca OMOJIOTHM B OCHOBHOHM IIKOJIE HANpaBlieHO Ha (OPMUPOBAHUE U PA3BUTHE
JUYHOCTH OO0YyYaromerocss B IPOIECCe WCIOIb30BaHUS PA3HOOOPA3HBIX BHJOB Yy4eOHOM
NesTeNnbHOCTH - [Ipu 00yueHnn OMOIOTUYU BhIPaOaTHIBAIOTCS yueOHBIE IEUCTBUS, MO3BOJISIIOIINE
BHJIETh TPOOJIEMBI, CTaBUTh IICIM W 3aJaud JUIsl UX PEIICHHS, Pa3BHBATh IO3HABATEILHBIC
WHTEpEChl W MOTHUBAIMI0O K OOYYCHHIO, YMETh HCIOIB30BaTh IONYYCHHBIE PE3YNbTaThl B
MIPAKTHYECKON 1EATEIbHOCTH.

OcHoBHbIE HampaBIeHUS OMOIOTHUECKOTO 00Pa30BaHMUS:

— ycuieHue GHYymMpunpeOMemHou uHmezpayuu u obecneuenue yeioCmHOCmU OUONOSUU KAK
06ueobpazosamenbHoU OUCYUNTIUHDL,

— peanuzayusi medxicnpeOMemuou unmezpayuu ouonoeuu ¢ Jpyeumu ecmecmeeHHOHA)YHbIMU
OUCYUNTUHAMU,

— ompadicenue uHmezpayuu OUOI02UYECKO20 U SYMAHUMAPHO20 3HAHUS, C8s3ell OuoIo2uu C
HPABCMBEHHO-2MUYECKUMU U IKOJIOSUYECKUMU YEHHOCMAMU 00Wecmed,

— gocnumanue YeHHOCMHO20 OMHOUIeHUsL K JICUBLIM OP2AHU3MAM, OKpyJicaiowel cpede u
COOCMBEHHOMY 300P0BbIO; IKOJOSUYECKOU, SUSUCHUYECKOU U 2eHEeMUYEeCKOU SpaMOMHOCMIUL;
KYJibmypovl N08eOeHUsl 8 NPUPOOe.

N3ydenne OMOJOTHMM OCHOBBIBAETCS HA TECHOW MEXIPEAMETHON HHTErpanuu e€ ¢ IpyruMu
00mIeo0pa3oBaTeIbHBIMA JTUCIUTUTHHAMEA €CTCCTBCHHOHAYIHOTO ITUKIIA, KOTOpasi JOCTUTACTCS B
Mpolecce 3HaKOMCTBA C OOIIEHAyYHBIMH MeETOAaMH (HAOIOJeHUE, U3MEpPEHUE, IKCIIEPUMEHT,
MOJICITUPOBAHNE), PACKPBITUS 3HAYCHHS HAYYHOTO 3HAHUS IS MPAKTHYECKOH NeSITeITbHOCTH
YelloBeKa, TapMOHUYHOTO Pa3BUTHSL OOMIECTBA U MPUPOAbL. OTIMYUTENBHON O0COOEHHOCTHIO
JAHHOW TMPEJMETHON JIMHWUW CIIY)KHT OPHCHTAllds Ha B3aUMOJICHCTBHEC OHMOJIOTHYECKOTO U
TYMaHUTapHOTO 3HaHUS. L[eHHOCTHBI KOMIOHEHT OPTaHUYECKH BIUIETACTCS B YYEOHYIO
nHpopManno, TPUAAET €l SAPKYI0 SMOIMOHAIBHYIO OKPACKY, SKOJIOTHYCCKHHA, HPAaBCTBEHHO-
ATUYECKHM WM SCTETHYECKH CMBICI. bmaromaps stomy ydeOHash mHpOpMaIusi CTaHOBUTCS
JUYHOCTHO 3HAYUMOM, BBI3BIBACT HHTEPEC, JIYUIE BOCIPUHIUMACTCS H YCBAaUBACTCS.

YuuteiBas nonoxenne OI'OC, 4To mpeaMETOM OIEHKHM WUTOTOBOW aTTECTAI[MH BBITYCKHUKOB
OCHOBHOTO 001IIero 00pa30BaHMs JOJKHO OBITh JOCTHXKEHUE NMPEAMETHBIX, METAIPEIMETHBIX,
JTUYHOCTHBIX PE3YNbTATOB, B MPUMEPHOM TEMATHUYECKOM IUIAHUPOBAHUU PE3yIbTaThl 00yUeHUs
KOHKPETHU3UPOBAHKI JI0 YPOBHS y4eOHBIX JCHCTBHI, KOTOPHIMH OBJIQJICBAIOT OOydarolIuecs B
MIPOLIECCe OCBOEHUS MPEIMETHOTO

COJIepPIKaHUS.

Bo BBeeHHM B pazJen paccMaTPUBAETCS METOAOJOTHS OHOJIOrMYECKOro IO03HAHUS,
IpeaIMeT HUCCIeoBaHUs OMOJIOTMYECKOM HAyKH, €€ KpaTkas HCTOpHs, CBsI3b C KYJIbTYpOIl.
JlaeTcsl 1IEHHOCTHAsl YCTaHOBKA O BaXHOCTHM HM3YyY€HHUS 3aKOHOB M TEOpHUil Ouojoruu ass
nanpHeimei npoheccuoHalbHON AEATEIbHOCTH.

MeTtonioioruyeckoe BBEJIEHHE CIIOCOOCTBYET TINIYOOKOMY IOHMMAaHHIO H3Yy4aeMOoro
TeopeTudeckoro marepuana. [Ipy HM3710KEHMM HCTOPUM HAyKH PpaccMaTpUBAETCA Ppa3BUTHE
9BOJIIOLIMOHHBIX IpejicTaBiaeHu, Teopus Y. JlapBuHa, 4TO MO3BOJISET IPOBECTH IBOJIOLUOHHYIO
UJICI0 Yepe3 BCe cojieprkaHue Kypca, 00eCeYuTh ero LEeI0CTHOCTb.

Pa3nen «buosiornyeckue cucTeMbl: KJIeTKA, OPraHu3M» IPU3BaH 3aJI0KUTh QYHIAMEHT
JUISL TIOCJIEAYIOLErO M3YYEHUS TEOPETHUECKHUX IIOJIOKEHUN TE€HETHKH, KOJOIMH, SBOJIIOLMH.
Oco06eHHOCTSIMU COZIepKaHUs ITOTO pasziesia SIBISIOTCS:

— oOpaleHre K UCTOPUU PAa3BUTUS KICTOYHOM TEOPHH, €€ COLUOKYJIBTYPHBIM HCTOKaM,
OCHOBHBIM OTKPBITUSIM B 00JIACTH OMOJIOTHH.

— (opMynupoBaHHE TOJOXKEHUH COBPEMEHHOW KIETOYHONH TEOpHUH C MO3MLUH
CUCTEMHOI'0 [T0/IX0/Ia C LIEJIBI0 CUCTEMATU3AIMH N3Y4aeMOI0 SMIUPUYECKOTO MaTepHaa;



— 0000menne 3HaHUN 00 OpraHu3Me, MOJYYEHHBIX B OCHOBHOM IIIKOJIE; OCOOCHHOCTSIX
MOJIOBOTO W OECTHOJOro pPa3MHOXKEHHS, YEpPEAOBAHWU TOKOJCHUNW B IKU3HEHHBIX IMKIAX
pacTeHui;

— KpaTKoe U3yueHue MpoIeccoB (pOTOCHHTE3a, XeMOCHUHTE3a, IbIXaHUs1, OPOKECHUS;

— oOyueHue TIpaBWJIaM TIOBEJCHUS B TEPUOJ PACIPOCTPAHCHUS SIHICMHUN TIpH
pPaccMOTpPEHUHN OCOOEHHOCTEH CTPOCHMSI, PA3MHOKEHHUS TPOKAPUOT U BUPYCOB.

CrpykTypa U colepxaHue cieaymomero pasgena «OCHOBHbIe 3aKOHOMEPHOCTH
HACJIEJICTBEHHOCTH W HW3MEHYMBOCTH» CYIICCTBEHHO OOHOBJICHHI W HampaBiCHBI Ha
MPOCJIC)KUBAHUE MPEEMCTBEHHOCTH B Pa3BUTHUH OCHOBHBIX UJAEH, MOHSITHUN U TEOPUM M'€HETUKH.
Ona nposiBisieTcss B pa3BUTUU INOHATUSA «T€H», KOTOPOE IOCJIEN0BaTEeIbHO o0oramaeTcs npu
nepexosie ot yueHusa ['. Menuens Kk XpOMOCOMHOW TE€OpPUM HACIEACTBEHHOCTH M OT HEE — K
MOJIEKYJISIpHOM Teopun TeHa. B cBsi3u ¢ mnpoexktoM «['€HOM denoBeKa», IIHPOKO
TPaHCIMPOBAHHBIM B COBPEMEHHYIO KYJIbTYPY, IPOJUKTOBAHO YCUJIEHWE BHUMAHHUS K BOIIPOCAM
MOJIEKYJISIpHOM reHeTuKU. OCOOEHHOCThIO TEHETUYECKOT O pasjiesa SIBIIEeTCS PaCCMOTPEHUE:!

— 3aKOHOMEPHOCTE MOHOTHOPUAHOTO U IUTHOPUIHOTO CKPEUIMBAHUS, POMEKYTOYHOTO
XapakTepa HaclleZJOBaHMUS;

— 3aKOHAa TOMOJIOTMYECKUX pAJOB B HACIEACTBEHHONM HW3MEHUYMBOCTH, HUMEIOIIETO
OOJIBIIIOE TIPAKTUYECKOE 3HAUYCHHE M CBS3BIBAIONIETO TEHETHUKY C CEJEKIHMeH W Teopuewn
3BOJIIOLINY;

['eneTnueckuit pasaen 3aBepiiaet kypc omonorun 10 xmacca.

B cBmu ¢ Ttem, yro B 11 Kmacce He wu3ydancs pazjaen «3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH U M3MEHYHMBOCTH» BO3HUKAET HEOOXOAMMOCTb JIaHHBIN pa3zesl BHECTH B
u3ydyeHue kypca obmeir Ouosorun B 2014-2015 yue6HOM roay. OcOOEHHOCTBIO JAaHHOTO
paszena sBIsSETCS U3yueHHE:

— OCHOBHBIX 3aKOHOMEPHOCTEW HACIIeICTBEHHOCTH, H3MEHUYNBOCTh OPTaHU3MOB;

— npo0JIeM FeHETUKU Pa3BUTHUS, OHKOT€HETUKU M UMMYHOTE€HETHUKH;

— MCETOJ0B TeHHOM HHXXCHCPUN U TCXHOJIOTHMH KIOHHPOBAHUA MIICKOIMUTAIOMINX, YTO
COIJIaCyeTCsl ¢ COBPEMEHHOM KyJIbTypHO-UCTOPUUYECKON CUTYalUeH.

Paznen 11 knacca «Cpenapl xu3nu. Hagopranm3meHHble CHCTEMbI. JKOCHCTEMbD) —
JIOTUYECKOE TPOAODKEHHE paHee M3YyYEHHOro CcoJiepKaHusi. MHOTHE NOHATHUS T€HETHUKU
(anmnenb, reHOTUN, (EHOTHI, MHOKECTBEHHBIM ajUIeIU3M WM T€HETHYecKoe pa3zHooOpasue,
reHo(OoHM) SBIIAIOTCS OCHOBOW ISl M3y4€HUS MOHATHH 3KoJoruu. OCOOEHHOCTHIO JaHHOIO
paszzeina siBJIsSeTCS:

— O3HAKOMJICHHE C Pa3IMYHBIMU CpPEelaMu KM3HH U aJJaTallUsIMU K HUIM OpraHU3MOB;

— M3y4YeHUEe OMOr€OXMMHUYECKUX IMKIJIOB 3JIEMEHTOB Ul OOBSICHEHUS HMPOMCXOISIIUX B
MIPUPOJIE U3MEHEHUH U UX ITOCJIEICTBUM;

— oOecrieueHHe BO3MOXKHOCTU — camMopeaju3alys JHYHOCTH B 3KOJIOIMYECKOU
NEeSTENbHOCTH, Pa3BUTHS CYOBEKTHOTO OIbITA IPAKTUYECKOI'O YUYaCTUs B YIYUIIEHUN COCTOSHUS
OKPYKaIOIIEH Cpeibl;

3HaHMA TO TEHETUKE W JKOJOruu — (yHIaMEHT s ycBoeHHs paszaena «Mukpo-,
Makpo3Boaonusa. Pa3sHooOpa3ue opraHmyeckoro Mupa». M3BecTHO, YTO CHHTETHYECKas
teopus sBomorn (CTD) mpencraBisieT co00ii CMHTE3 KIACCHUECKOTO JapBHHHU3MA, T€HETUKU U
skosoruu. [lo3TOMy IaHHYIO TEOpHIO CIEeAyeT H3ydaTh MOCIE KOHUEeNMid skonorud. [lpm
paccMoTpeHHH MpoOaeMbl (PaKTOPOB IBOIIOIHH, U3YICHUN 3aKOHOMEPHOCTEH BU000pa30BaHUs
IIUPOKO HUCTIOIB3YIOTCS MOJIOKCHHUS TeHeTHKH. CYIIECTBEHHO, YTO 3HAYUTEIBHOE MECTO TpHU
pPacCMOTPEHHH SBOJIOIMOHHOW TEOpPUUM OTBOJUTCS 3aKOHOMEPHOCTSIM  MAaKpOABOIIOILIUU.
OMOIMOHATFHO-IIEHHOCTHOMY BOCHPHUSTHIO MaTepHalia CIOCOOCTBYET OTKa3 OT H3YYeHUs
SBOJIIOIIMOHHOW TEOpPUHM KaK HAay4YHOW JOTMBI M OOpalleHHe K HEKOTOPhIM COBPEMEHHBIM



AHTHJIAPBUHOBCKUM KOHLENIUSAM, YTO BAa)XKHO i (OPMUPOBAHUS YMEHHS BECTU HAyUHYIO
JUCKYCCHIO, OBJIAJICHUSI KOMMYHUKATUBHON KOMIIETEHTHOCTBIO.

Paznen 3aBepmiaercss H3ydyeHHEM COBPEMEHHOM CHCTEMbl JKUBBIX OPraHM3MOB U HX
Kjaccuukanuei, 9YTo OTBeYaeT MPEEMCTBEHHOCTH C KypcamMH OHMOJIOTMM OCHOBHOW ILKOJIBI U
CIOCOOCTBYET Pa3BUTHIO MOHATHI CUCTEMAaTUKN HA HOBOM BUTKE CIHPAJIH.

OBOJIIOLIMOHHAS ~ NOJATOTOBKA  CIYKUT  (yHIaMEHTOM  JJis  pacCMOTpEHHs B
3aKJIIOUYUTEILHOM pa3fiesie Kypca HMHTErPAaTUBHBIX KOHUENIMI BO3HUKHOBEHUS W pa3BUTHUS
XKHM3HM Ha 3emJie, aHTPOIOCOLMOreHe3a, nepepacranus ouocdepst B Hoochepy. Comeprkanue
y4eOHOro Marepuayia 0 MPOUCXOXKICHUU )KU3HU Ha 3eMJle TIOCTPOEHO Ha OCHOBE JMajora JIByX
JIbTEPHATUBHBIX MOJX0/J0B — OuoreHe3a M abHOreHe3a, YTO MO3BOJMUT BbIpaboTaTh Oolsee
LEJIOCTHBIN B3I HA IPO0JIEMYy, CeNIaTh YYeHUKA COYYaCTHUKOM B €€ PELICHHUH.

10 KJIACC - 354 (1 yac B HejeJI10)

Beenenue (1 u)

[IpenmeT uccnenoBanust Ononoruu. CUCTEMHBIN OIXO0 B OMOJIOTHYECKOM TTO3HAHUH.

OcCHOBHBIE CBOMCTBA JKUBBIX CUCTEM: IHUCKPETHOCTb, COIOAYMHEHUE, YIOPSAOYEHHOCTD,
OTKPBITOCTb JIJISl BELIECTB U SHEPTUHU. Y POBHU OpraHU3aLMH KUBOM MPUPO/IBL.

JleMoHcTpanms: TaOMUIBl U CXEMBbl, OTPAXAIOIIUE Pa3HOOOpa3ue >KUBBIX CHCTEM H
9KOCUCTEM, TepOapHble  MaTepuasibl;  KOJUIEKLWH, WUIIOCTPUPYIOIIME  M3MEHUYUBOCTb,
HACJIeZICTBEHHOCTh, 00pBHOY 3a CyILIIECTBOBAHHUE, PE3YJIbTAaThl HCKYCCTBEHHOTO 0TOOpA.

Pa3znea 1. buosiornueckue cucrteMbl: KJIETKA U OPraHusm (22 4)

I. Xumus kaerku (4 4)

buoxumus. Baxueiine XUMHUYECKHE 3JIEMEHTHI KiIeTKH. HeopraHnmueckue BeniecTna.
Bona, ocoGeHHOCTH CTpOeHHsI MOJEKYNbl, (YHKIUU B SKUBBIX OpraHu3max. OpraHuyeckue
coellMHeHus. YTieBoJpl (MOHO-, OU- W TOJUcaxapuiabl), UX QyHKuuu. Jlunuasl (KUpel U
XKHporonoOHbple BemiecTBa), ux (yHkiuu. benku. CtpoeHue MosieKynbl Oenka; NepBUYHAS,
BTOPUYHAsI, TPETUYHAas, YeTBEPTHYHAs CTPYKTYypbl. JleHarypauus. buonornyeckue QyHKIUU
6enkoB. Hyknennosbie kucnotsl. CtpykTypa mMosnexyisl JJIHK, npuHuun KomiieMeHTapHOCTH,
permukanus JIHK. Muadopmammonnas ¢ynkmus JIHK. Ocobennoctu crpoenuss PHK, Tumbr
PHK; ¢ynkuun PHK B knerke. Apenosuntpudochar (ATD) — yHuBepcaibHbIH
Ouoaoruueckuii akkymynstop suepruu. Ctpoenue mosuekyiasl AT®. Makpospruueckast CBs3b.

JleMoHCTpanus: TaOIULBI, CXEMbI, MOJAEIH, WUIIOCTPUPYIOLIHE CTPOEHHE MOHOMEPOB U
OUOMOIUMEPOB.

Jlabopamopuvie pabomul:

1. Posib (hepMEHTOB B OMOXUMHUUECKUX PEAKIUAX.

I1. HekJierounbie (popmbl :KU3HH (24).

Heknerounsie ¢opmbl  ku3HH. OCOOCHHOCTH CTPOCHUS, JKU3HEACATEIBHOCTH W
pasMHOXKEHHsI BHPYCOB, HUX IPOUCXOXKJEHHE. BupycHble 3a0ojeBaHus, HX JIEUYCHHE WU
npodunakTuka.

JleMoHCTpauus: TaOJIUIbI, CXEMbI, MOJIEIH, WUIIOCTPUPYIOIINE CTPOCHUE BUPYCOB, UX
pa3MHOXKEHHE.

Obobwenue 3Hanuii:

1. Hexnetounsie (OpMbl )KU3HU — BUPYCHI (CEMUHAD).

II1. Knerka— nesiocTHasi cMCTeMAa B3aMMOCBA3AHHBIX OPraHoOUI0B (5 1)

Knerounass Teopus Kak HCTOpPHYECKH NEpBOE TeopeTHueckoe 0000IieHne OHOJIOTHH.
CoBpeMeHHBIH ATall B UICTOPUU PA3BUTHS KIETOUYHOW TEOPUH. 3HAYCHUE KICTOYHOW TEOPHUU IS
pa3BuTHs Ononoruu. OOIIMHI IUIaH CTPOEHUS KIETOK NMPOKAPUOT U 3yKapuoT. [loBepXHOCTHbIE
CTPYKTYphI (KJI€TOYHAsI CTEHKA, INIMKOKAIMKC), cTpoeHue U QpyHkuuu. Kierounbie MeMOpaHbI:
ux cTpoeHue u QyHkuuu. Sapo, ero crpoeHue M (yHKIMU. KOMIOHEHTHI sjpa: SAPBILIKO,
XpOMaTHH M XpOMOCOMBI. BakyonsipHas cucrema KI€TKH (2HJOIUIa3MaTUYeCcKash CeTh, anmapar
lNonbaxu, mu3zocomsl, Bakyonu). HemeMOpaHHble OopraHouabl KJI€TKH — pubocoMbl. OnopHo-
JIBUTATENIbHAS CHCTEMa KIETKH: MHKPO(QHIAMEHTBI, MHUKPOTPYOOUKH, KJIETOYHBIA IICHTP.



Opranou/ibl NEPEIBUKEHHS: PECHUYKHU U KI'YTUKU. /leMOHCTpanusi: TaOIULIbl, CXEMbI, MOJEIIH,
WUTIOCTPUPYIOLINE CTPOSHUE PACTUTENBHBIX U )KUBOTHBIX KJIETOK U OPraHOUIOB.
Jlabopamopuvie pabomol.

2. CpaBHEHHUE CTPOEHMSI KJIIETOK IPOKAPUOT U IYKApPHOT.

3. SIBneHus m1a3Momn3a U ACIUIa3MoJIN3a B PACTUTEIIBHBIX KIIETKaX.

IV. /KuzHeHHBIN MUKJ KJIETKH (3 4).

XKuznennpiii nukn kinetku. Murtepdasa, ee 3HaueHue. Amuto3. Muros. das3sl murosza:
npodasza, meradaza, anadaza, tenodaza. buonornmueckuit cmpicn murTo3a. PemykuumoHHOe
neneHue — meno3 u ero ¢assl. MaTepdaza. Meiio3 I. Ocobennoctu npodassr I. Konbroramus u
KpoccuHroBep. Meradasa I, anagasa I, Tenodasa 1. Meiio3 Il,ero ¢aspl. Koneunslii pezynabrar
Meiio3a, ero Onoornyeckoe 3HaueHue. Perymsamms kiaeTouynoro nukia. [ mbenp KIeTKH: anonTos,
HEKpO3.

Obobwenue 3nanuil:

1. JleneHue KIETOK Kak OCHOBa pa3HOOOpa3usi CIOCOOOB pa3MHOXKEHMS SKUBBIX
OpPraHU3MOB (CEMUHAD).

V. KieTtka — orkpsbITas cucteMa. O0MeH BellecTB U MpeBpauieHue 3Hepruu (6 4).

OOMEH BeIIeCTB — OCHOBA JKU3HEACATEIBHOCTH KJICTKU. [lmacThyeckwii m >HEPreTUYeCKHuil
obmeH. I'nmukonmu3. A»’poOHOE OKHCIIEHHE. DHEPreTHUeCKUH BBIXOJA MOJHOro a’poOHOro
okuciieHus rioko3sl. @otocunres. Mctopus uszyuenus gporocunresa. Bxkinaag K.A. Tumupszena
B M3yueHue ortocunreza. CeToBas u TeMHOBast ¢a3bl ¢porocunre3a. I[lnaneTapHas EHHOCTb
¢doToCcuHTE3a, €ro IPaKTHUYECKOe 3HAYEHHE B CO3/IaHMU He(PTH, raza, KaMeHHOro u Oyporo
yriaeil. Biusaue gaktopoB BHemHel cpeapl Ha GoTocunTe3. buocunTes 6enkoB. ['eHeTHUeCKuit
KoZ. MoJiekymnsipHasi TeOpHUsl T€Ha, €€ 3HaueHue. JDTambl OnocuHTe3a Oenka. TpaHCkpumius -
obpazoBanue u-PHK na matpune JAHK. Tpancmsauus. LleHTpanbHas aorma MOJEKYJISpHOR
Ouosaoruu.

JemoHcTpanus Tabiuil, CXeM, WUTIOCTPUPYIOIINX dHEPreTUICCKUl 0OMeH, (POTOCHHTES,
OunocuHTe3 OeKa, OMBITOB, JEMOHCTPUPYIOIIUX PE3YybTaThl POTOCHHTE3A.

Oboobwenue 3nanuil:

1. DuHepreTuka KJIETKH: 3HaA4eHHE (POTOCHHTE3a W JbIXaHUS B OOMEHHBIX Ipoleccax

(cemunap).

Ipaxmuueckue pabomul:

1. Pemenue sneMeHTapHBIX 3a/1a4 10 MOJICKYJISIPHON OMOIOTHH

VI. Pa3mHo:keHHe U pa3BUTHE OPraHu3MoB (6 1)

CrniocoObl pa3MHOXKEHHUSI OpraHu3MoB. becrnonioe pasMHoOXkeHHE U ero (Gopmsl (AeneHue
OJTHOKJIETOYHBIX OPTraHM3MOB, BETeTaTUBHOE pa3MHOKeHue). l[lonoBoe pa3MHOXKEHHUE, ero
3Ha4YCHHE IS SBOTONMU. Pa3BuTre moioBwixX KIeTOK (ramerorenes). CTaguu criepMmaToreHesa.
OcobenHoctu cTpoeHusi cnepmaro3ongoB. Craauu oBoreHe3a. (OCOOEHHOCTH CTPOCHHUS
siinekaeTok. OIUIOZOTBOPEHHE, €ro OWoIoTHYecKoe 3HaueHWe. YepermoBaHWE MOKOJICHUH B
KU3HEHHOM LuKIe pacteHuid. Criopodut u rameroput. [[BoitHOE OMI0IOTBOPEHUE IIBETKOBBIX
pactenuil. [laprenorene3. Onrorene3. OCOOEHHOCTH MHIWBUYaJbHOTO PA3BUTHUS JKUBOTHBIX.
OMOpHOHANBHBIA TEPUOA Pa3BUTHS JKUBOTHBIX. [lOCTIMOpHOHANBHBIA MEPHOJ Pa3BUTHUS
XKHUBOTHBIX. [IpsiMOe 1 HepsMOe pa3BUTHE.

JeMoHcTpanusi: TaONHIIBI, CXEMbl, WITIOCTPUPYIOIIME JITAlbl MUTO3a, MEH03a, CTaJAuH
OHTOTE€HE3a, CHOCOOBI OEcroJIor0o W TOJIOBOTO PAa3MHOKEHHUS, UYEPEIOBaHUS TIOKOJICHHIA,
JIBOMHOTO OTLIOIOTBOPEHUSI.

Jlabopamopnvie pabomol.

4. CTpoeHuUE MOJOBBIX KIETOK.

Oboowenue:

1. KnonupoBanue TO3BOHOYHBIX JKMBOTHBIX Kak OJHO W3  HaIpaBJICHUN

OMOTEeXHOJIOTUH. [IepCreKTUBBI M COMMAIBLHO-ITHUECKHE IPOOJIEMBI Pa3BHTHS



TEXHOJIOTUH KJIOHUPOBAHUS KUBOTHBIX U YeoBeKa. OTBETCTBEHHOCTh YUEHBIX 3a
MOCJIE/ICTBHSI CBOMX UCCIIEOBaHUM (CeMUHap)

Pazpen I1. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M H3MeHYNBOCTH (11 4)

I. 3akoHoMepHOCTH HaC/IeACTBEHHOCTH (6 1)

I Mennenb — OCHOBOIIOJIOKHUK T€HETUKH, €ro NpeilecTBeHHUKU. [Ipuniun
JUCKPETHOM HACJIECTBEHHOCTH, €ro 3HAaY€HUe i1 YCIEUIHOTO pPa3BUTHS T'€HETHUKH.
Monorubpunnoe ckpemuBanue. I 'nopunonornueckuii Metoa. 3akoH eIuHOOO0pa3us ruOpHuIoB
MepPBOTO MOKOJICHHsI (TTEePBbIi 3aKOH Meneins ). 3aKoH pacuieruieHus (BTOpoi 3aKkoH MeHens).
OOpsicHeHHE 3aKOHOB MeHJens ¢ NO3ULUI T'MIIOTEe3bl YHUCTOTHI TaMeT. AHaTU3upyrolee
CKpelllMBaHHe. 3aKOH HE3aBUCHMOI0 KOMOMHMpOBAaHHS NpPU3HAKOB (TpeTuil 3akoH Mennens),
€ro 3HayeHue IJsi 00OCHOBaHUS KOMOMHATHBHON M3MEHYMBOCTH. [IpoMexkyTOUYHBIA XapakTep
HacienoBaHus. CueruieHHoe HaciefoBaHue. 3akoH T. Moprana, BKIaJ €ro IIKOJbI B
000CHOBaHHME XPOMOCOMHOM TEOpUHM HaCJI€JACTBEHHOCTH. HapylieHue cuemieHus reHOB, ero
MOCNEACTBUS. ['eHeTHUeCcKre KapThl XpOMOCOM. XPOMOCOMHAsi TE€OpHUsl HACIEICTBEHHOCTU —
BblJIatOlIeeCs 0000IIeHne OMONIOruyM mepBod ueTBepTH XX B., KpaTKas HCTOPUS, OCHOBHBIC
MOJIOKEHUs. XPOMOCOMHOE orlpejaesneHue rmnoisa. HacnenoBaHue, CLEIJIEHHOE C  IIOJIOM.
[uTomnazmatuyeckass HAacleJACTBEHHOCTh. KpaTkass UCTOpUS pa3BUTUS  MOJEKYISIPHOU
reHeTuKU. [ eHHas HHKeHEPHs,IEPCIIEKTUBBI PA3BUTHSL B HAIIPABICHUH MOJTYYCHUST MaTEPHAIIOB
U JIeKapcTB HOBOTO MoKoJieHHs. COIMaabHO-3THUECKHE MpOoOIeMbl CO3[aHHUsS TPAHCTEHHBIX
opranu3MoB. [ 'eHeTnueckun MoaupUIMPOBAHHBIE TPOIYKTHL

JeMoncTpanusi: repOapHble MaTepHallbl MO pe3ylbTaTaM CKPEIIUBAHUS PACTCHHMI Ha
y4eOHO-OTIBITHOM YYacTKe, TaOJIMLbI, CXEMbl, WLIIOCTPUPYIOIINE 3aKOHbl HACIEACTBEHHOCTH,
IIEPEKPECT XPOMOCOM.

Oboowenue 3nanuil.

1. Beigaromuecs: OTeuecTBEHHbIE TeHETUKU (KOH(PEPEHIHS).

2. IlepcnieKTHBBI pa3BUTHS, COIMATBHO-ITUIECCKHE TPOOIEMBI MOJICKYISIPHON T€HETUKU H
TeHHOM WH)KEHEPUU (JTUCKYCCHS).

Ipaxmuueckue pabomul:
2.PelieHue TUMOBBIX 33724 110 T€HETUKE

11 KJIACC — 70 yacos (2 yaca B HEJIeIO)

B cBs13u ¢ Tem, uto B 11 kimacce He uzydaiics pasnen «3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
M3MEHUYUBOCTHY BOSHHKAET HEOOXOAMMOCTh IaHHBIN pa3/iel BHECTU B U3yUEHUE Kypca o0meit
ouonorun B 2014-2015 yuebnom roay. Llenpro kypca siBisieTcst 00001IeHIE 3HAHUN, YUaITUXCst
1o OMOJIOruH, MOJIyYEHHbIE B X0JIe U3y4eHus Kypca B 7-10 kiaccax; He0OX0uMO
c(OpMHPOBATH KOMITJIEKC CTIEIUAIBHBIX U 00MICYUYeOHBIX YMEHUH U HABBIKOB, HEOOXOIMMBIX
st cnaun EI'D mo 6uonoruu, mostomy aiis uzydenus 6uonoruu B 11 kmacce orBogurces 70
yacoB (2 yaca B Hefieno. )OCco0eHHOCTBIO JAHHOI0 pa3je/ia ABJIseTCs H3ydeHue:

— OCHOBHBIX 3AKOHOMEPHOCTEeil HACJIeACTBEHHOCTH, H3MEHYUBOCTh OPraHU3MOB;

— MpoodJieM reHeTUKH Pa3BUTHA, OHKOT€HEeTHKU U HMMYHOTE€HETHKH

— METO/10B FeHHOM MH:KEeHEPUH M TeXHOJIOTHH KJIOHHPOBAHUS MJIEKONMUTAIOIIMNX, YTO
corJjiacyercsi ¢ COBpeMeHHOM KYJIbTYPHO-UCTOPHYECKOH CUTYallueH.

Pasnen I. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U M3MEHYHBOCTH (23 1)

I. 3akonomepHocTH HacaeacTBeHHOCTH (13 1)

I Mennenb — OCHOBOIMOJOXHHK TEHETHUKH, €ro MpeaIIeCTBeHHUKH. [IpuHiun
IVCKPETHOH HACIEICTBEHHOCTH, €ro 3HaueHWe [UIS YCIENIHOTO pa3BUTUS TEHETHKH.
Monorubpusnnoe ckpemuBanue. I nbpunonornueckuii Metoa. 3aKoH €JUHO00pa3us ruOpuiIoB
MepPBOTO TOKOJICHHsI (TTEePBbIi 3akOoH Menesns ). 3aKoH pacuieruieHus (BTOpoi 3aKoH MeHerns).
OObscHeHne 3aKOHOB MeH[ensl ¢ MO3UIMA TUNOTe3bl YHUCTOTHI TaMeT. AHaTu3upyrolee
CKpelllMBaHHe. 3aKOH HE3aBUCHMOI0 KOMOMHHMpOBAaHHS NpPU3HAKOB (TpeTuil 3akoH Menpnens),



€ro 3HayeHue JJIsi 00OCHOBaHUS KOMOMHATHBHON M3MEHUYMBOCTH. lIpomexyTouHbIl Xapaktep
HacienoBanus. CueruieHHoe HacienoBaHue. 3akoH T. Moprana, BKiIaJ €ro IIKOJIbI B
000CHOBaHHE XPOMOCOMHOW TEOpPUHU HACIEACTBEHHOCTH. HapylieHue cuersieHus reHOB, €ro
MOCJIEACTBUS. ['€HEeTHUECKHE KapThl XpOMOCOM. XPOMOCOMHAasi TE€OpUsl HACIEICTBEHHOCTU —
BblIatoIIeecs 00001eHne Ouosioru nepBoil yetBepTd XX B., KpaTKas HCTOpHUS, OCHOBHbBIE
II0JIOKEHUsA. XPOMOCOMHOE ollpesesieHue 1mosia. HacnenoBaHue, CLEIIEHHOE € IIOJIOM.
Huronnazmatuyeckass HacleACTBEHHOCTb. KpaTkass uUCTOpUS pa3BUTUS  MOJEKYJISpPHOU
TE€HETUKU. | 'eHHast MHKEHEePUsl, IEPCIEKTUBbI PA3BUTHUS B HAIIPABJICHUU MOTYYEHUS MaTEPUAJIOB
U JIEKapCTB HOBOro MoKoyieHHsa. ColuallbHO-3TUYECKHE MNpOOJeMbl CO3[aHUSI TPaHCTEHHBIX
opranu3MoB. ['eHeTnuecku MoAU(PULIUPOBAHHbBIE TPOTYKTHL.

JeMoHcTpanusi: repOapHble MaTepHalibl IO pe3ysibTaTaM CKpPELIUBAaHUS PACTEHMH Ha
y4eOHO-OTIBITHOM y4yacTKe, TaOJMIbl, CXEMbl, MJUIIOCTPUPYIOLIME 3aKOHbI HACIEJICTBEHHOCTH,
MIEPEKPECT XPOMOCOM.

Obobwenue 3nanuil.

1. Beiaromuecs oTeuecTBEHHbIE TeHETUKH (KOH(MEPEHIIHS).

2. IlepcnekTUBBI pa3BUTHS, COLUATBHO-ITUUECKUE MPOOIEMbl MOJIEKYISIPHON T€HETHUKU U
TeHHON MHXKEHEPUH (JUCKYCCHS).

II. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYMBOCTH (6 1)

Tunsl HaclieNCTBEHHOW H3MEHYMBOCTU: KOMOMHATHBHas W MyTauuoHHas. Vcrtopus u
NoJoKeHus: MyrauuoHHou teopuu I'. ne ®@pusa. Tunel Myranuii: TEHOMHBIE, XPOMOCOMHBIE,
reHHble. MexaHn3M BO3HUKHOBEHUS T'eHHBbIX MyTauuil. [IpsiMble u oOpaTHble reHHbIE MYyTalLlUU.
ComaTnueckue U reHepaTuBHble MyTalMu. MIcKyccTBEeHHOE nostyueHue Mytauuil. dusznueckue,
XUMHUYECKHEe M Ouojoruueckue MyrareHbl. Poiib OTE€YEeCTBEHHBIX YYEHBIX B H3YYEHUU
HCKYCCTBEHHOI'O MyTareHe3a. 3aKOH ITOMOJIOTHYECKUX PSIOB B HACJIEICTBEHHONW M3MEHUYMBOCTU
H.W. BaBunoBa (uiu teopus usmeH4uBOCTH). lIpeackasarenbHple BO3SMOXKHOCTH 3aKOHA U €ro
3HAauUEHUE Ul pa3BUTHUA IeHeTUKHU U cenekuuu. H.M. BaBuiioB — BbIIaOIIUICS OTEUECTBEHHBIN
TeHETHK U celeKuonep. MoandukanmoHHas H3MEHUYUBOCTb, €€ 3HaueHue. Hopma peakuuu.

JleMOHCTpanusi: pPACTEHUs, WUIIOCTPUPYIOIIME BIMSHUE  YCIOBUH Cpelbl Ha
W3MEHUYMBOCTb OPraHHW3MOB, TAOJIULbI, CXEMbI, MOSICHSIOUINE 3aKOHOMEPHOCTU MYTAallMOHHOW U
MOJIU(UKATUIOHHONW U3MEHUHUBOCTH.

Jlabopamopuvie pabomol.

1. MoaudukanronHas ”3MEHYUBOCTh. BapralinoHHbBIN psijl, BapHallMOHHAs KPUBasl.

II1. I'eneTuka 4esioBeka (2 4)

Metoapl u3ydeHHs] HACJIEACTBEHHOCTH YEJIOBEKa: I'€HEaJOrMuecKuil, OJIM3HELOBBIH,
OMOXMMHUYECKHE, MUKPOOHOJIIOTUIECKUE, IUTOTCHETHIECKNE METO/Ibl. XPOMOCOMHBIE OOJIE3HH,
ux npuuuHbll'eHHas  Tepanus. LleHHOCTP  reHeTHMUYeCKHMX  3HaHUH:  pe3yc-(paxTop,
OJIN3KOPOJICTBEHHbIE Opaku M MX IOCJIEICTBUS, MPO(UIAKTHKAa HACIEJACTBEHHBIX OO0JIE3HEM,
MEJUKO-TEHETUUECKOe KOHCylapTupoBaHue. IIpoekr «l'eHOM uenoBeka», €ro 3HauYCHHUE.
['eneTnyeckass HEOJTHOPOJAHOCTh YEJIOBEUECTBA — OCHOBA €r0 OMOJIOIMYECKOI0 U COLUAIBHOIO
nporpecca. ['eHeTuueckue OCHOBbI MMMYHHTeTa. MHIUBUAYyabHOE pa3BUTHE U MpodiieMa paka.
buonornueckne 0coOEHHOCTH 3JI0KAUYECTBEHHOW OMYyXOJId. Teopus 3JI0Ka4eCTBEHHOTO POCTa.
HacneacTBeHHOCTh M pak. DKOJIOTMUYECKUE YCIOBUS PA3BUTHIX CTPaH U OHK03a00JIeBaHUSI.

JdeMoHcTpanusi: TaOIUIbl, WUIIOCTPUPYIOLIME METOJbl W3Y4YEHHS HacCJeICTBEHHOCTU
4eJI0BeKa, XpPOMOCOMHBIE O0JIC3HHU.

Ipakmuueckue pabomul:

1. CocraBienue poJoCIOBHBIX.

IV. I'eneruxa u cesexuus (2 4)

HckyccTBeHHBIN U €CTeCTBEHHBI OTOOp B CENEKIMU >KUBOTHBIX. AHAJINU3 POAOCIOBHBIX
npu noabope mnpousBoguTeneld. Tumel cKpeuBaHUs B JKUBOTHOBOACTBE. OTHasieHHas
ruOpuau3anyss M TETEepPO3UC Y JKUBOTHBIX. Ponb celekuMM B COXpAaHEHMH BHUJIOBOTO
pasHooOpazusi. Cenekius MHKPOOPTAaHM3MOB: OCHOBHBIE  METOJBI W TEPCIICKTUBHI.
MukpoOuonornyeckass TEXHOJOTHsS, €€ JOCTHXEHHS B IOJYYEHHUHM KOPMOBBIX OEJIKOB,



(epMEeHTOB, TOPMOHOB, NepepabOoTKe MPOMBIIIJIEHHBIX U OBITOBBIX OTXOJOB, 3KOJIOTMYECKU
YHCTOr0 OMOTOIIIMBA.

JdeMoncTpanusi: talbiuubl, ¢otorpaguu MOpoJ, COPTOB, MOJUIJIOUTHBIX, MYTaHTHBIX
¢bopM, MEKBHIOBBIX THOPHUIOB.

IKcKypcuu:

2. BbiBeJieHHE HOBBIX COPTOB KYJIBTYpHBIX pPACTEHUH W MOpPOJA KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLHUIO, CEIbCKOXO035UCTBEHHYIO BHICTABKY, INIEMEHHYIO (pepMy).

Obobwenue 3Hanuil:

l. Beinaromuecs OTE€YECTBEHHbIE T€HETUKU U CEJIEKIIIOHEPBI
(xoH(pepeHLus).

Paspea II. Opranusm u cpena. HagopranusMeHHbIe CHCTEMBI.

IKocucteMsbl (27 4)

I. Opranusm u cpena (7 4)

DKoJjorus, ee 3Ha4eHHe KaK [IeHHOCTHO-HOPMATUBHOT'O 3HAHUS. DKOJIOrHYecKUe (PakTophl:
abuotuyeckue, OMoTHUYECKHEe, aHTporioreHHsle. Cpenbl )ku3Hu. BoiHas cpena, ee s3Koorunyeckue
0COOEHHOCTH: IOJIBUKHOCTD, IJIOTHOCTD, BSI3KOCTh, IPO3PAYHOCTh, CBETOBON U TEMIIEpaTypHbIN
peXHUM, Ta30oBbli COCTaB BOJOEMOB. AJanTallid BOAHBIX OpraHu3MoB K cpene. HazemHo-
BO3JyIIHAs cpeaa. Baxkuelume kiumaTHueckue (aKTOpbI: CBET, BIAXHOCTh, TEMIEpaTypa.
CBeT KaKk KIUMaTU4ecKuil pakTop. DKOJIOrMYECKUe IPYIIbl PACTEHUN 110 OTHOIIEHUIO K CBETY.
[louBa — camasi mozojas cpena XU3HU, €€ 0coOeHHOCTH. JKuBble OpraHu3Mbl, Kak cpeaa
KHU3HU.

JeMoHCcTpanusi: cXembl, TaOJMUIbl, PUCYHKH, WUIIOCTPUPYIOIIKME pa3jINuHbIe Cpeibl
KHU3HU U IEUCTBHE IKOJIOTHYECKUX (PAKTOPOB Ha OPIaHU3MBI.

Obobwenue 3nanuil:

1. Cpenpl KHU3HM U 3KOJIOrHYeCKUe (PaKTOphl (CeMHUHAD).

I1. Ionyasiuusi, B, OMOLEHO3 — ’KUBbIEe CHCTEeMBI (8 1)

buonornueckuit Bua — 00BbEKT U3yUEHUsI CUCTEMATUKU, SKOJOTMH, T€HETUKH, 3BOJIIOLIUY.
Kpurepun Buna: mopdonoruueckuii, reorpapuueckuii, 3KOJOTHYECKHH, OMOXUMHUYECKHII,
¢u3nonoruueckui, sTonoruyeckuii, renerndyeckui. Crpykrypa Buga. Ilomymsmus —
CTPYKTypHasi €IMHHIA BHJA, TEHETUYECKH OTKpbITas cucTeMa. BaxkHeillue mokasaTeniu

COCTOSIHUSI TOMYJISIUM — YHCIEHHOCTh W IUIOTHOCTh, MX 3aBUCUMOCTbH OT POXKIAEMOCTH,
CMEpPTHOCTH, BBDKHBAEMOCTH, IUIOJIOBUTOCTH ocoOeil. Bo3pacTHas u mosioBas CTpyKTypa
nonyasiuuu. buoneHo3 — camas cloXKHas KuBas cucteMa. BujoBas M IPOCTpaHCTBEHHAS

CTpyKTypa OuorieHo3a. bronornyeckoe paznoodpasue, ero NEHHOCTh. THUIBI B3aMMOOTHOIICHUH
MOMYJISLUI pa3HBIX BUAOB B OHMOLIEHO3E: MYTYyallu3M, CUMOMO3, KOMMEHCAIN3M, XUIIIHUYECTBO,
napasuTu3M, KOHKYPEHIUs. DKoJorudeckas Huma. [IprHIun KOHKYpeHTHOTO uckKiroueHus ['.O.
layse.

JleMoHCTpanus: TaOJUIBI, CXEMBI, PUCYHKH, TepOapHbIe IK3EMIUISIPBI, WILTIOCTPUPYIOIIIE
KPUTEPHUH BUA, HOMYJSHOHHBIE CTPYKTYPbI, TUIIOB MEXBUI0BOT'O B3aUMOIEHCTBHS.

Jlabopamopuvie pabomol:

2. I3yueHue KpUTEpHEB BUAA.

Obobwenue sHanull.

1. Hanopranu3MeHHbIe CUCTEMBIL: TONYJISALMS, BUA (CEMHHAD).

I11. 9xocucrempl (8 u)

buoreonenos. Jkocucrema. Bknag A.Jl. Tencnu u B.H. CykadeBa B coznaHue yueHus: o0
sKocucTeMe U OmoreoreHo3e. DyHKIHOHATBHBIE TPYMIBI OPraHU3MOB B JKOCHCTEME.
[IpupoaHble M aHTPOIIOTEHHBIE S3KOCHUCTEMBI, MX pazHooOpaszue. Tpoduyeckas CTpyKTypa
ouoreonenosza. llenu nuranusa: macrOumiHble W AeTputHble. Tpoduueckue ypoBHu. I[Ipasuiio
9KOJIOTHYECKUX nupamu. Pa3Butue n cMeHa skocucteM. [lepBUUHBIE U BTOPUYHBIE CYKIIECCHUH.
OTnuune €CTeCTBEHHBIX W HCKYCCTBEHHBIX JKOCHUCTEM (arpo’KOCHUCTEM). ATPOIEHO3, €ro
BBICOKasi MMPOAYKTUBHOCTh U HEYCTOHYMBOCTH. IlyTH MOBBIIEHHS YCTOHUMBOCTH arpoleHO30B.
B3aumocsszp  OuoreonieHo3oB B Omocdepe. OmnacHOCTh 0O0€AHEHUS  OHOJIOTHYECKOTO



pazHooOpa3us IJIaHEThl, MyTU ero coxpaHeHus. Ocobo oxpaHsieMble IPUPOJIHbIE TEPPUTOPHHU:
3aMoBeIHUKH, 3aKa3HUKH, HAIIMOHAJIbHBIE TAPKU, TAMATHUKU IPUPOJIBI.

JdeMoHcTpanusi: TaOMUIBL, CXEMbI, WJUIIOCTPUPYIOLINE SKOCHUCTEMHYIO OpraHU3aLuIo
KHM3HM M BO3JEIHCTBHE 4YeloBeKa Ha XHUBYIO IPHUPOAY, IepOapHble MaTepuaibl, TaOIHIIbI,
WUTIOCTPUPYIOLINE TUIIBI MEXBUIOBOIO B3aHUMOJEHCTBUS, pa3HOOOpa3sue 3KOCHUCTEM; CXEMBI,
PHUCYHKH, OTpa’kalolI1e BUAOBYIO, IPOCTPAHCTBEHHYIO U TPOPHUECKYIO CTPYKTYpPhl OMOLIEHO30B.

Obobwenue 3sHanuii.

1. ITyTu coxpaHeHus: OMOJIOrHYECKOT0 pa3HooOpa3us (3aluTa IPOEKTOB).

IV. Buocdepa (4 u)

buocdepa — enunas riobampHast sKojoruuyeckas cuctema 3emuu. Kparkas ucropus
CO3/IaHUs M OCHOBHbBIE MOJIOKEHUsI yueHus o Ouocdepe. B.M. BepHaackuii — Bblnaromuiics
MBICIIUTENb, JUIACP €cTecTBO3HaHMsA XX Beka. «BcromHOCTb» XU3HM B Ouocdepe, IpaHHILbI
ouocheprl. Pacnpenenenwe >xm3uu B Oumocdepe. KuBoe BemiecTBo, €ro CBOMCTBA U
reoxuMudeckue GpyHkuuu. KpyroBopoT BemecTs — OCHOBA LIEJTOCTHOCTH OHOCHEPHI.

JdeMoHcTpanusi:  TaOmuIBl, CXEMbI, WUIIOCTPUPYIOIIME  TpaHULbl  Ouocdepsl,
OMOTr€0XUMHUYECKUE IIUKJIBL.

Obobwenue 3Hanuil.

1. Bknag yuenust o 6uocdepe B 00I1IeYeTIOBEYECKYIO KYIbTYPY.

Paznea II1. Mukpo- u makpo3sBosouns. Paznoodpaszue oprannyeckoro mupa (10 1)

V. Muxkpo3soronus (6 1)

PazButne sBomonMOHHBIX B3MsA0B + JlapBuH. POpMHpPOBAHHE CHHTETHYECKOW TEOPUH
oo (CTD). Tlonmynsiuuss — s1meMeHTapHas 3BOJIONMOHHAs cTpykrypa. Bxmam C.C.
UeTBepruKOBa B CTAHOBJIEHHE W Pa3BUTHE I'€HETHKHU nonyisuuil. [lomynsuuoHHBIE BOJHBI —
(akTOp MHKpOIBOJIIOLMH, CIy4allHO UW3MEHSIOMMNA YacTOThl ajulesied W TeHOTUIIOB B
nonyisiiuu. petid reHos, ero BIusHUE HA U3MEHEHUE TeHO(POH1a MATIOYUCICHHON MOIMYJIALNH.
EctecTtBeHHBIIl 0TOOp — HampaBisoomuil (Gakrop MUKPOIBOIIONMU. DOPMBI €CTECTBEHHOTO
otOopa: JBWXKYIIMH, CTaOWIM3UPYIOMUNA, paspeiBatomuii  ordop. TBopueckas poJib
€CTeCTBEHHOro orbopa. M3omsauus — ¢GakTop MHUKpPOIBOJIOLMHU, HApYIIAIOUIMA CBOOOIHOE
CKpEIIMBAHUE MEXY 0COOSIMU COCETHUX MOonysiuil. DopMbl U30JIALUU:
reorpaduueckasi, 6uonorunyeckas. Bo3HUKHOBeHHE MPUCTIOCOOIEHUI — pe3yibTaT AEUCTBUS
(hakTOpoB MHKpO3IBONIONMU. BumooOpazoBaHue — pe3ynbTaT MHUKPOIBOMONUU. CrocoObI
BU1000pa30BaHus: reorpaduyeckuii 1 3KOJIOrnYECKHM.

JleMoHcTpanusi: TaOJIULbI, CXEMbI, WUIIOCTPUPYIOIIKE JeHCTBUE (PAKTOPOB 3BOJIIOLMH,
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB K cpejie OOMTaHus, CIOCOObI BUI000pa30BaHUS.

Jlabopamopuvie pabomol:

2. IlpucnocoOieHHOCTh OpraHU3MOB K Cpele OOMTaHUs Kak pe3yiabTaT JeHCTBHS
€CTEeCTBEHHOT'O 0TOOpA.

Obobwenue 3nanuil:

1. JlapBUHU3M U aHTUAAPBUHU3M O (paKTOpaxX SBOJIIOIMH (AUCKYCCHUS).

VI. Makpossosaonus (4 1)

Mopdonoruueckue a0Ka3aTeNbCTBA 3BOJIIOLNUU: TOMOJIOTMYHBIE OpraHbl, PYIUMEHTHI,
aTaBU3Mbl. OMOpHOJIOrMYecKue Jloka3aTteiabcTBa 3Bomtouuu. WM. Meunukos, A.O.
KoBaneBckuii — OCHOBOMNOJIOKHUKU 3BOJIIOLIMOHHONW »MOpuosioruy. buorenernueckuii 3aKoH.
IlaneonTonornyeckue JI0Ka3aTeNbCTBa MaKpO3BOJIIOLUU: IIEPEXOIHBIE bopmsl,
¢unorenernueckue panel. Bkimag B.O. KosaneBckoro B pa3BUTHE  3BOJIOLMOHHON
[IAJIEOHTOJIOTUU. 3aKOHOMEPHOCTH MaKpO3BOMIOLMHY. OCHOBHBIE HANPABIEHUS IBOJIOLMOHHOIO
npouecca. [Iporpecc u perpecc B 3Bomounu. [lyTu qoctrxkeHus: GMOJOTHYECKOro Mporpecca:
apomopdos, uanoanantauus, obmas aerenepauusa. A.H. Cesepuos, W.U. llmansrayzen —
BBI/IAIOIINECS OTEUECTBEHHBIE HBOJIFOLIMOHUCTHI.

JleMoHcTpanusi: TaOJiuIBl, CXeMbl, repOapHble HK3EMIULIPhL, HILIIOCTPUPYIOLIUE
apoMopG03bl, HANOATANITAIIMN, OOIIYIO IeTeHEPALIUIO.

VII. Paznoo0pa3ue opranmdyeckoro Mmupa (2 4)



Cucrema XHUBBIX OpraHu3MoB. VCKycCTBEHHbIE M €CTECTBEHHbIE cucTeMbl. [IpHHIIMIIBI
kinaccudukanuu (OMHapHAs HOMEHKJIATypa, NPUHIMII COMOAYMHEHHOCTH TakcoHOB). Llapctpa
xuBo npuponsl: bakrepun, XKusotHsie, Pactenus, I'puoOsbl.

JemoHncTpauus:  TaOnauubl, CXeMbl, repOapHble MaTepuajgbl M  KOJUIEKIIMH,
WUTIOCTPUPYIOLINE pa3HOOOpa3ue )KUBbIX OPraHU3MOB.

Pasnen IV. IIpouncxoxnenue u pa3BuTHE )KU3HH Ha 3emure.

I. IIponcxoxneHue u pa3BuTHe Ku3HU Ha 3emie (4 1)

buo- u abuorenes. ['unoresa A.W. Onapuna. Victopus pa3BuTHs ku3HU Ha 3emie. Apxeil,
MPOTEPO30H, TaNe030i, Me3030i, KaWHO30#l. DTambl SBOJIOIMH 4YeJOBEKa. B3auMoCBs3b
OMOJIOTMYECKHUX U COLIMATBHBIX (PaKTOPOB B X0J1€ aHTPOIIOCOLIOT €HE3a.

JleMoHcTpanusi: TaOlMIbl, KAPTUHBI, PUCYHKH, OKAMEHEJIOCTH, OTIEYaTKU, repOapHbIe
MaTepuasbl, KOJUIEKLIUU, WUTIOCTPUPYIOIIUE Pa3BUTHE KU3HU HA HAILEH IUIAHETE.

OO0mme KpUTEPUH U HOPMBI IOCTHKEHUH yYalIUXCsH
(HOpPMBI KPUTEPHUH OLICHOK)

B ocHOBy KpuTepueB OIEHKA Yy4yeOHOW MAESITENbHOCTH YYaIllUXCS TOJOKECHBI
OOBEKTUBHOCTh W eIMHbIH moaxon. Ilpm 5-0auibHOM OIEHKE JUIsi BCEX YCTAaHOBJICHBI
00LIe TN TAKTUIECKUE KPUTECPUH.

Ounenka «5» ctaBuTCs B CiIy4dae:

1. 3HaHus, NOHMMAaHUS, TJIyOMHBI YCBOEHMsI OOy4arolUMMCS BCero ooObeMa
IIPOrpaMMHOI'0 MaTepuaa.

2. YMeHus BbIIETATH TJIaBHbIE MOJIOKEHUSI B U3YYEHHOM MaTepuale, 1eJaTh BbIBOJIBL,
YCTaHABIMBAaTh MEIIPEIMETHbIE M BHYTPUIIPEAMETHBIE CBA3M, TBOPYECKHM IPUMEHATH
MOJIy4YE€HHbIE 3HAHUS B HE3HAKOMOMN CUTYalUH.

3. OrcyTcTBUS OMIMOOK M HEJOUYETOB MPH BOCIPOU3BEIECHUH W3YYEHHOTO MaTepuana,
P YCTHBIX OTBETAX, YCTPAHEHMs OTIEJIbHBIX HETOYHOCTEM C MOMOILIBIO JOMOJHUTEIbHBIX
BOIPOCOB YUUTEIS, COONIONEHUS KYIbTyphl MUCBbMEHHOM U YCTHOH peuu, mpaBuil 0QOpMIICHHS
MMUCHbMEHHBIX PaboOT.

Onenka «4»:

1. 3nHanue Bcero M3y4ye€HHOTO MPOrpaMMHOI'0 MaTepuasa.

2. yMeHI/IC BBIACJIATH TJIABHBIC ITOJIOXKCHUA B I/13y‘~I€HHOM MaTepHane, Ha OCHOBAaHHUHU
(akToB M mpuUMepoB 0000IIaTh, JAeNaTh BHIBOJbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBS3H,
HpI/IMeHSITI) nonyquHHe 3HAHUS HaA HpaKTI/IKC.

3. HesnauutenbHble (HerpyOble) OMIMOKM W HEJOYETHl MPU BOCIPOU3BEICHUU
M3Y4YEHHOT'0 MaTepuaia, COOI0JeHNE OCHOBHBIX MTPaBWJI KyJIbTYPbl IUCBbMEHHON M YCTHOM peyn,
mpaBm1 0(OPMIICHHSI MUCbMEHHBIX PaboT.

Onenka «3»

(YpoBeHBb NpeACTABJICHUI, COYETAIOIMIMNXCS € JIeMEeHTAMM HAYYHbIX NOHATHH):

1. 3HaHMe W YyCBOEHME MaTepuaja Ha YpPOBHE MUHUMAJbHBIX TpeOOBaHUN
MpPOrpaMMbl, 3aTPyJHEHHE IIPU CaMOCTOSITEJIbBHOM BOCIPOM3BENEHHUU, HEOOXOJIUMOCTb
HE3HAYUTEJILHOM TOMOILM IPENo1aBaTels.

2. Ymenue paboTaThb Ha ypOBHE BOCIIPOM3BEIEHUS, 3aTPYyIHEHHUS IPU OTBETaxX Ha
BUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hammuume rpyOoii  OmMOKM, HECKOJIbKHMX  HErpyObIX  OIIMOOK  Impu
BOCIIPOM3BEICHUM M3YUYEHHOI'O MaTepHaja, He3HaUMTeIbHOE HEeCOOII0IEHUE OCHOBHBIX MPABHI
KYJIbTYpbI IUCBMEHHOMN U YCTHOM peuu, paBui 0GOpMIIEHUS TUCbMEHHBIX PadoT.

Ouenka «2»:
1. 3HaHue W yCBOGHHE MaTepuana Ha YpOBHE HIDKE MUHUMAIbHBIX TpeOOBaHUM
POrpaMMBbl, OTACIbHBIC IPEACTABICHUS 00 U3YYEHHOM MaTepHaie.



2. OrtcyrcTBUe yMeHUIl paboTaTh Ha YpOBHE BOCHPOM3BEICHUS, 3aTPyIHEHUS NpU
OTBETax Ha CTaHJAPTHBIE BOIIPOCHI.

3. Hanmuume HecKOJAbKMX TpyOBIX OMIMOOK, OOJIBIIOTO YHCIA HErpyoObIX IpU
BOCIIPOU3BEJICHUM H3YyUYEHHOI0 MaTepHaia, 3HAUUTEIbHOE HECOOJIOJICHHE OCHOBHBIX IpaBHII
KYJIbTYpPbl IUCbMEHHON M YCTHOW peuu, MpaBuil 0popMIIEHUSI TUCBMEHHBIX padoT.

Onenka «1»:

CraBuTcs 3a 1OJIHOe He3HaAHHMe M3YYEHHOI0 MaTepuajla, OTCYTCTBHe

3JIeMEHTAPHBIX YMEHUI M HABBIKOB.

2.KpuTepuu 1 HOPMBI YCTHOI'O OTBETa 10 OMOJIOTMH

OueHka «5» cTaBUTCS, €CJIM YYEHHK:

1. Iloka3piBaeT T11y0OKOE U TIOJIHOE 3HAHWE W TMOHMMAaHHE BCEro o0bema
IPOrpaMMHOTO MaTepHaja; IMOJHOE I[OHMMaHUE CYIIHOCTH pPacCMaTpUBAEMbIX IOHITHUH,
SIBICHU M 3aKOHOMEPHOCTEN, TEOPUH, B3aUMOCBSI3EH.

2. YMeeT COCTaBUTh IIOJHBIH M NPAaBWIbHBIM OTBET HAa OCHOBE H3yYEHHOIO
MaTepuana; BBIIEIATh TIJIaBHBIE IIOJIOKEHUS, CaMOCTOSITENIbHO TOATBEPXKAAThb OTBET
KOHKPETHBIMU TpUMepaMu, (pakTaMu; caMOCTOSATENIIBHO U apryMEHTHPOBAHO J€JaTh aHaJM3,
000011aTh, BBIBOJBL. Y CTAHAaBIMBAET MEXIpPEIMETHbIE (HA OCHOBE paHee MNPUOOPETEHHBIX
3HaHUI) W BHYTPUIIPEIMETHBIC CBS3HM, TBOPUECKU IMPUMEHSET IOJIYUYCHHbIE 3HAaHUS B
He3HAaKOMOM cutyanuu. [lociemoBarenbHO, YETKO, CBSI3HO, OOOCHOBAHHO M 0€30ITMOOYHO
u3naraeT y4eOHbIH MaTepuan: JaeT OTBET B JIOTMUECKOW IOCJIEAOBAaTENBHOCTH €
HCIIOJIb30BAHUEM TPUHATOM TEPMHUHOJIOTMM; JEJaeT COOCTBEHHbBIE BbBIBOJBI; (OPMHUPYET
TOYHOE OIIPENEIECHUE U MCTOJIKOBAHME OCHOBHBIX IOHSATUM, 3aKOHOB, TEOPHIi; IIPU OTBETE HE
MIOBTOPSIET I0CJIIOBHO TEKCT YUeOHUKa; U3JIaraeT MaTepuall JUTEPaTyPHBIM SI3bIKOM; IIPABUIBHO
U OOCTOSATENBPHO OTBEYAET Ha JOINOJHHUTENbHbIE BOMPOCHl yuuTesss. CaMOCTOATENbHO U
palMOHAJIbHO UCHOJB3YEeT HArJsJHblE TO0COOMs, CIpPaBOYHBIE MaTepHalbl, Y4EOHUK,
JIOTIOJTHUTENIBHYIO  JIUTEpaTypy, IE€PBOUCTOYHHMKH;, IMPUMEHSAET CHCTEMY  YCIOBHBIX
0o003HAaYeHU TpU BEACHUM 3aluced, CONPOBOXKIAIOLUIMX OTBET; HCIHOJb3YeT JJid
JI0Ka3aTeIbCTBA BBIBO/IBI U3 HAOIOCHUN U OIIBITOB.

3. CaMOCTOATEIBHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOJIyYEHHbIE 3HAHUS B
peleHnu mpobsieM Ha TBOPUYECKOM YPOBHE; JOIYCKaeT He Oosee OJTHOTO HeAo4eTa, KOTOPBIH
JIETKO HCHpaBisieT 1O TpeOOBAaHUIO YUUTENs; UMEET HEOOXOAMMbIE HaBBIKM pabOThl C
npubopamu, dYepTekaMHu, CXeMaMH U TpaduKaMH, COMYTCTBYIOIIMMH OTBETY; 3alllCH,
COIPOBOXKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Ounenka «4» CTaBUTCS, €CJIU YUEHHK:

1. Iloka3piBaeT 3HaHUS BCETO U3YYEHHOI'O MPOrPaMMHOI0O MaTepuaia. JlaeT noaHsli
U MPaBWIbHBIM OTBET HA OCHOBE M3YYEHHBIX TEOPUI; TOIMYCKAeT HE3HAYUTENIbHbIE OLIMOKU U
HEJI0YETHI IIPY BOCIIPOU3BEACHUN U3YYEHHOTO MaTepuaa, ONpeacICHUs TOHATUN, HETOYHOCTH
IIPU UCIIOJIb30BAaHUU HAYYHBIX TEPMHMHOB WJIHM B BBIBOJAX M OOOOIICHMAX U3 HAOIIONEHUU U
OIBITOB; MAaTEpHUaJl U3JaraeT B OIPEIEICHHON JOTMYECKOM IIOCIEN0BATEIBHOCTH, IIPU ITOM
JIOITYCKaeT OJHY HerpyOyro omuOKy uiu He Oosiee JABYX HEJI0YETOB M MOXKET UX HCIPABUTH
CaMOCTOSTEJIBHO MPU TPEOOBAHUHU WM TIPU HEOOJIBIION MOMOIIM TpernoAaBaTess; B OCHOBHOM
yCBOMJI Y4eOHbIM MaTrepual; MOATBEP)KIACT OTBET KOHKPETHBIMHU IMPUMEpPAaMU; IPaBHIBHO
OTBEYACT HA JIOIOJIHUTEIILHBIE BOIIPOCHl YUUTEIIA.

2. YMeeT caMOCTOSATEIBHO BBIIEIATH IJIaBHBIE TIOJI0KEHNS B N3yYEHHOM MaTepHae;
Ha OCHOBaHMM (haKTOB M MPUMEpPOB 0000IIaTh, JAeNaTb BBIBOJABI, YCTAHABIUBATh
BHYTPHUIIPEIMETHBIE CBA3U. lIpHMeHseT moydeHHble 3HaHNs Ha IIPAKTUKE B BUJIOU3MEHEHHON
CUTYyalllH, COOJII0JaeT OCHOBHBIE IIPAaBUJIA KYJIbTYpPhl YCTHOM U MUCBbMEHHOM peuu, UCTIONb3YyeT
Hay4YHbI€ TEPMUHBI.



3. He obsagaer n0OCTaTOYHBIM HaBBIKOM DPAa0OTBI CO CIPABOYHOW JIMTEPATYpoOi,
y4eOHUKOM, NEpBOMCTOYHMKAMH (MPAaBUIBHO OPUEHTHUPYETCS, HO paboTaeT MEJJICHHO).
JlonyckaeT HerpyOble HapylIeHUs paBuil 0GOPMIICHHUS MUCbMEHHBIX padoT.

Ouenka «3» CTaBUTCSH, €CJIM YYCHHK:

1. YcBous OCHOBHOE coJiepKaHME Y4yeOHOro marepuaiga, HMeeT MpoOenbl B
YCBOGHMHM MaTepualla, HE MPEHsATCTBYIOIIME JaJbHEHUIIEMY YCBOCHHIO MPOrPaMMHOIO
MaTepuasia; MaTepual M3JlaraeT HEeCHMCTeMaTH3MpPOBAHHO, (parMeHTapHO, HE Bcerna
MIOCJIEIOBATENBHO.

2. Iloka3bIBaeT HEIOCTaTOYHYIO C(POPMUPOBAHHOCTD OT/EIbHBIX 3HAHUN U YMEHHUI;
BBIBOJIbI U 0000IIIEHNSI apTyMEHTUPYET €1a00, TOMYCKAaeT B HUX OLUIUOKHU.

3. Jomyctun ommOKM M HETOYHOCTH B HCIOJIB30BAHUM HAYYHOH TEPMMHOJIOTHUH,
orpejesieHus] HOHATUN JaJl HeIOCTATOYHO YETKHE; HE UCII0JIb30BaJl B KAUECTBE JJOKA3aTeIbCTBA
BBIBOJIBI U 000OIIeHHUS U3 HaOMOAeHUN, (PAKTOB, OMBITOB WM JOMYCTUJI OMIMOKH MPH HUX
U3JI0KEHUU.

4. VcnpIThIBaeT 3aTpyAHEHUS B IPUMEHEHUM 3HAHUN, HEOOXOIUMBIX JUISl pEIICHUS
3a/a4 pPa3IMYHBIX THUIIOB, IPU OOBACHEHWU KOHKPETHBIX SIBICHUH Ha OCHOBE TEOpUH U
3aKOHOB, WU B MOATBEP)KICHUN KOHKPETHBIX IPUMEPOB MPAKTUUECKOTO IPUMEHEHHSI TEOPHil.

5. OTBeyaeT HEMOJHO Ha BONPOCHl YyuuTens (ymyckas M OCHOBHOE), WIH
BOCIIPOM3BOJIUT COJEP)KAHUE TEKCTa Y4YeOHMKA, HO HEJOCTAaTOYHO IOHHUMAeT OTAEIbHbIE
MI0JIO’KEHUS, UMEIOIINE Ba)KHOE 3HAUEHUE B 3TOM TEKCTE.

6. OOHapyXuBaeT HEJAOCTATOYHOE IMOHMMAHUE OTACIbHBIX MOJOXEHUNA MpU
BOCIIPOM3BEICHUHN TEKCTa ydeOHMKa (3amucei, MIepBOMCTOYHUKOB) MM OTBEYAET HEMOJHO Ha
BOIIPOCHI YUUTEs, IOIyCKas OJHY - B I'pyOble OLIMOKH.

Ounenka «2» CTAaBUTCS, €CJIM YYeHHK:

1. He ycBoun u HE pacKpbul OCHOBHOE COJIEp)KaHHE MaTepuaia; He JIeJIaeT BHIBOJOB
U 0000ICHUIA.

2. He 3HaeT m He MOHWMAET 3HAYUTEIBHYIO WJIM OCHOBHYIO YacTh IPOrPaAaMMHOTO
MaTepuana B Mpejaerax MOCTABICHHBIX BOMPOCOB WU HMEET ci1ado cHOpMHUPOBAHHBIE U
HETOJIHBIC 3HAHUS M HE YMEET MPUMEHATh UX K PEIICHUI0 KOHKPETHBIX BOIPOCOB W 3aj]1ad 10
oOpasiry.

3. IIpu oTBeTe (Ha OAMH BOIPOC) JOIMYCKAET 00Jiee ABYX IpyObIX OMMOOK, KOTOPHIC
HE MOXXET UCTPABUTD J1a3KE€ MIPU MOMOIIN YUUTEIS.

4. He MOXET OTBETUTHh HU HA OJIMH WX MOCTABIICHHBIX BOMPOCOB (omeHKa «1»).

Onenka «1»:
[TomHOCTBIO HE YCBOMIT MaTEpHal.

3. OueHka BbINOJHEHUS MPAKTHYECKHX (J1Ia0OpaTOPHBIX) padoT, ONBITOB 10 OMOJIOTHH:

Ouenka «5» cTaBuTCH, €CJIM YYCHHK:

1. IlpaBuiibHO OmpeneNuI Leib ONbITa M BBIIOJIHUI paboOTy B IMOJHOM OOBEME C
coOroieHreM He00X0IMMOIl 1TOCIeI0BAaTEIbHOCTH IPOBEICHUS OIBITOB U U3MEPEHUH.

2. CaMOCTOSTENTbPHO M PAallMOHAJIBHO BBIOpad W MOATOTOBWJI JJISL  OIBITa
HeoOxoauMoe 000py/IOBaHUE, BCE OMBITHI MIPOBET B YCIOBUSAX U PEKUMAax, 00ecredrBarOnInX
HOJy4EeHUE Pe3yJbTaTOB U BHIBOJIOB ¢ HAMOOJIBIIEH TOUHOCTBHIO.

3. HayyHo rpamMoTHO, JOTHYHO omucaj HaOMIOJEHUS U CPOPMUPOBAT BBIBOIBI U3
oneiTa. B mpencTaBieHHOM OTYeTEe MPABWIIBHO M AKKYpPaTHO BBINOJIHWII BCE 3alMCH, TaOJIMIIbI,
PUCYHKH, YepTEKHU, IpaUKH, BHIYUCIECHUS U Clie]all BEIBOJIBI.

4. IlpaBuiIbHO BBIOIHUI aHaIU3 norpemHocteit (9-11 kiaccer).

5. llposiBisieT  OpraHU3allMOHHO-TPYJIOBBIE yMEHHUS (MOAJNEPKUBAET YUCTOTY
pabouero mMecrta 1 MOPsI0K Ha CTOJIE, YKOHOMHO MCIIOJIb3YET PACXOAHbIE MATEPUAIIbI).



6. DKCIIEPUMEHT OCYILECTBIISIET IO IUIAHY C Y4eTOM TEXHUKH O€30IacHOCTH U
npaBui paboThl ¢ MaTepualaMu U 000pyJIOBaHUEM.

OneHka «4» CTaBUTCS, €CJIM YYeHHK BbINOJTHHUI TPeOOBAHHUSA K OLIEHKe «5», HO:

1. OmpIT MPOBOAMI B YCIOBHUSX, HE OOECIEYMBAIOIIMX JOCTATOYHON TOYHOCTH
U3MEPEHUN.

2. bbuio pomyiieHo 1Ba — TpU HeJloueTa Win 06osee oAHOM Ipy0oii OIMOKY U OJJHOTO
HEJloueTa.

3. DKCIIepUMEHT MPOBE/ICH HE TOJHOCTHIO WIIM B ONMMCAHWU HAOIIOJCHUN M3 OIBITA
YUYEHMK JIOIYCTHUI HETOYHOCTH, BBIBOBI CJI€J1aJl HEMOJIHBIE.

Onenka «3» CTaBHTCS, €CJIM YYEeHHK:

1. IIpaBWJIBHO OMpeACIH IENb OIBITa; PadOTy BBHIMOIHSICT NMPABHILHO HE MEHEE
4YeM HaIlOJIOBUHY, OJHAKO OOBEM BBHIMOJHEHHOW YacTH TaKOB, YTO TIO3BOJSET MOJYYHUTh
MIPABWIIBHBIC PE3YJIBTATHI M BEIBOJIBI II0 OCHOBHBIM, IPHHIIAITAATIHHO BaXKHBIM 33]1a4aM paOOTHI.

2. llonbGop obopynoBaHMs, OOBEKTOB, MAaTEpPHAIOB, a TakXke pPadOTHl MO Havyaly
OITBITA TIPOBEJT C TTIOMOIIBIO YUHUTENIS; WM B XOJI€ TIPOBEJICHUS ONBITA U U3MEPEHUI OTBITa OBLITU
JIOTIYIIIEHBI OIIMOKK B OMUCAHUK HAOIMIOACHUH, (OPMYIUPOBAHUHU BHIBOJIOB.

3. OnbIT MPOBOIWICS B HEPAIMOHAIBHBIX YCIOBHSX, YTO MPHUBEIO K IMOJYYCHHUIO
PE3yNbTaTOB C OOJNBIICH MOTPEUTHOCTHIO; UM B OTYETE ObLIM JOMYIIEHBI B OOMICH CI0KHOCTU
He 0oJiee IByX OIIMOOK (B 3aIUCSAX €IUHUI], N3MEPEHUSIX, B BBIYUCICHUAX, TpaduKax, Tabaumnax,
CXeMax, aHallu3€e MOTPEIIHOCTeH U T.JA.) He MPUHIMIHAIBLHOTO AJs JAHHON palbOoThl XapakTepa,
HO TIOBJIMSBIIUX Ha PE3yJbTaT BBHITIOJHCHUS; HE BBIOJIHCH COBCEM WJIM BBITIOJHEH HEBEPHO
aHanu3 norperHocteit (9-11 kmaccer);

4. lomyckaer rpyOyr0 OmUOKY B XOJ€ OKCIepuMeHTa (B OOBSACHCHHH, B
opopmiieHnn paboOThl, B COOJIIOJICHUU TMpPaBWJI TEXHUKU Oe30macHOCTH Tpu padbore ¢
MaTepuagaMu 1 000pYAOBaHHUEM), KOTOPasi UCTIPABISETCS 110 TPEOOBAHUIO YUUTES.

OueHka «2» cTaBUTCH, €CJIH YYEHUK:

1. He ompenenun caMOCTOSITENLHO II€]Ib OMbBITA: BBIMOJIHUI PabOTy HE MOIHOCTHIO,
HE MOJATOTOBWI HYKHOE 00OpyJOBaHUE M OOBEM BBHINOJHEHHOW 4acTh pabOThl HE MO3BOJISET
CeNaTh MPAaBUIIbHBIX BHIBOJOB.

2. OmbIThI, U3MEPEHUS, BEIYUCIICHUSI, HAOIIOICHUS IPOU3BOIUIIUCH HEMTPABUIIBHO.

3. B xone paboTel U B OT4YeTe OOHAPYKHWIUCh B COBOKYIHOCTH BCE HEIOCTATKH,
OTMEYCHHBIC B TPEOOBAHUSX K OIICHKE «3».

4. NomyckaeT nBe (1 Ooinee) rpyObie OMMOKH B XO/I€ SKCIIEPUMEHTA, B OOBSICHEHUH,
B odopMiIeHUH paboOThl, B COOJIIOJEHUM MpaBUI TEXHUKUH OE30MaCHOCTH Hpu pabdoTe ¢
BEIIECTBAMU 1 000PYI0BaHUEM, KOTOPBIE HE MOXKET MUCTIPABUTH JIaXKe MO TPEOOBAHUIO YUUTETIS.

Onenka «1» cTaBUTCS, €CJIM YYCHHK:
CoBceM He BBIOJIHUI paboTy
(Otienka cHIKAETCS BO BCEX CITydasix, €CIIM YYeHUK He cobmoaan TpedboBanus o Th)
4.011eHKa yMeHH i MPOBOAUTH HAOJIIOAEHUS 110 OMOJIOTHH

Ouenka «5» cTaBUTCS, €CJIU YYEHUK:

1. IlpaBunbHO MO 33JaHUIO YYUTEIS IPOBE HAOIIOCHHE.

2. Boeigenwn cymiecTBEHHbIE MPU3HAKK Y HAOII0OaeMOro o0beKTa (Iporecca).
3. JlormuHo, HAyYHO IPAMOTHO OPOPMUIT PE3YIbTAThI HAOIIOICHUN U BBIBOBIL.

Ouenka «4» CTAaBUTCS, €CJIM YYeHHK:

1. [IpaBuabHO MO 3aTaHUIO YUUTENS TPOBEI HAOIIOICHHUE.

2. [lpu BBIOENCHUM CYIIECTBEHHBIX MPU3HAKOB Yy HAOIIOJaeMOro OOBEKTa
(mporiecca) Ha3Ball BTOPOCTEIIEHHOE.



3. HdomycTtun HeOpeKHOCTH B OPOPMIIEHNN HAOIIOEHUN U BBIBOJIOB.

Ouenka «3» cTaBUTCS, €CJIU YYEHUK:

1. MomycTun HETOYHOCTH U 1-2 ommOKU B MpPOBEACHUM HAOTIOACHHUMA 1O 33JaHUIO
YUHUTEIIA.

2. [lpu BBIgETICHUM CYIIECTBEHHBIX MPU3HAKOB Yy HaOII0JaeMoro oO0BbeKTa
(Tportecca) BBIACINII JIMIIb HEKOTOPHIE.

3. Homyctun 1-2 omubxu B opopmiieHnu HaOIIOIEHUI U BHIBOJIOB.

Onenka «2» CTaBUTCS, €CJIH YYCHHK:

1. Homyctun 3-4 ommOKY B IPOBEACHUN HAOIOACHUH 110 3aIaHUI0 YUUTEIS.
2. HemnpaBuibHO BBIICNNI IPU3HAKY HA0JI0JaeMOro o0bekTa (mporecca).

3. Homyctun 3-4 omnbku B opopmiieHnu HaOJII0IEHUI U BHIBOJIOB.

4. He Brnageer yMeHUEM MIPOBOIUTH HAOIIIOICHHE.

5.0neHka caMOCTOATEJIBbHBIX MHCHMEHHBIX H KOHTPOJBHBIX PadoT 10 0HO0JI0ruHN
Ouenka «5» cTaBUTCS, €CJIM YYCHHK:
1. BeimoaHui paboty 6e3 omMboK U He104ETOB.
2. Jlomyctuia He 6oJiee OJJTHOTO HeoueTa

Onenka «4» CTaBHTCS, €CJH YYEHUK BBINOJHUJI pPadoTy MOJHOCTHIO, HO
JAOILYCTHJI B HEeH:

1. He Gosiee oHOI HErpyOOii OLIMOKU M OAHOI'O HEJOYETa.

2. He 6onee 1ByX HEJOYETOB.

Onenka «3» cTaBUTCH, €CJM Y4YEHHMK IPABHJIbHO BBINOJHUJ He MeHee
MOJIOBUHBI PA0OTHI WM TOMYCTHII:

1. He Gonee nByx rpyObIX omMOOK WM HE Oosiee 0OHOM TpyOoit U 01HOIM Herpy0oil
OIIMOKHU U OJHOr0 HEJOYETA;

2. He 6onee aAByx- Tpex HErpyOBIX OIMIMOOK WJIM OZHOW HErpy0Ooil omuOKu U Tpex
HEJ/IOYETOB;

3. IIpu oTcyTCTBUM OMIMOOK, HO MIPU HAIMYUU YETHIPEX-MISITH HEIOUETOB.

OneHka «2» CTaBUTCS, €CJIH YYCHHK:
1. MonmycTtun 4YuCIO OIIMOOK HEJOYETOB IPEBBIIIAIONIEE HOPMY, IPH KOTOPOM
MOJKET OBITh BBICTABIICHA OLICHKA «3».
2. Ecnu npaBUIJIbHO BBINIOJIHWI MEHEE MTOJIOBUHBI PaOOTHI.
Onenka «1»:
1.He npuctynui K BbIIOIHEHHUIO paOOTHI.
2.IIpaBunbHO BeInonHUI He 6osee 10% Beex 3a7aHu.

5.00mas kaaccupurkanus omudoK

[Ipn ouenke 3HaHUN, YMEHHMI M HAaBBIKOB, YYalllUXCS CJIEAYET Y4YHUTHIBAaTh BCE
omOKH (TpyOble U HErpyObIe) U HETOUETHI.

I'pyObiMu cuMTaroTC ciieayomue oImnoKu:

1. He3HaHME ONpPENENICHNUs OCHOBHBIX IIOHATUM, 3aKOHOB, IPaBUJ, OCHOBHBIX
NOJIO)KEHUN TeOopuHu, He3HaHue (Gopmys, OOLIETPUHATHIX CHMBOJIOB O0O3HAUYEHUH BEIMYUH,
€IVHMILL UX U3MEPEHUS;

2. HE3HaHHWE HANMEHOBAHUI €IMHUI] U3MEPEHUS

3. HEyMEHHUE BBIIEIUTh B OTBETE IIaBHOE;

4. HeyMeHME NMPUMEHTH 3HAHUS JJIs1 peLIeHUs 3a1a4 U 0ObSICHEHUS SIBJICHUI;

5. HeyMeHHUe JieJaTh BBIBOABI U 0000LICHHUS;

6. HEyMEHHE YUTaTh U CTPOUTH I'PaUKU U MPUHLIMUIIUATILHBIE CXEMBI;



7. HEeyMEHHEe MOJATOTOBUTH YCTAHOBKY WJIU JIa0OpaTOpHOE 000pYAOBaHUE, IPOBECTH
OIBIT, HAONIOEHUs, HEOOXOAMMBIE pacueThl WM MCIIOJIb30BaTh IOJYYCHHBIE IaHHBIC IS
BBIBOJIOB;

8. HeyMEHUE MOJIb30BaThCs IEPBOUCTOYHUKAMH, YIEOHUKOM H CIIPABOYHUKAMU;

9. HapylIeHne TeXHUKH 0€30MMacHOCTH;

10. HeOpe)xHOe OTHOILIECHHE K 000py/J0BaHUIO, MPHUOOpaM, MaTEpUaIaM.

K Herpy0biM ommmékam cjiegyeT OTHECTH:

1. HerouHOCTh (OPMYIMPOBOK, OIpPEACICHUIN, MOHATUIH, 3aKOHOB, TEOPHUH,
BbI3BaHHASI HEMOJHOTOW OXBaTa OCHOBHBIX MPU3HAKOB OIPEIEIISIEMOT0 IMOHSTHS WIIA 3aMEHOM 1-
2 W3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMH;

2. omMOKM TPU CHATHH TIOKAa3aHUH C U3MEPUTEIBHBIX NMPUOOPOB, HE CBSI3aHHBIC C
ONpE/IeJICHUeM  IIeHbl JIeNICHUs IIKalbl (HampuMmep, 3aBUCSINME OT  PACHOJIOKEHUS
U3MEPUTENIbHBIX TPUOOPOB, ONTHUECKHE U JP.);

3. omMOKH, BbI3BaHHBIE HECOOIIIOJICHUEM YCIIOBUI TPOBEICHUS OIbITA, HAOIIOACHUS,
ycli0BU# paboThl mpudopa, 000pyI0BaHMUS;

4. omMOKM B YCIIOBHBIX 00O3HAUEHHUSIX HA MPUHIUIHAIBHBIX CXeMaX, HETOYHOCTh
rpaduka (Harpumep, U3MEHEHHUE yIila HaKJIOHa) U Jp.;

5. HepalMOHAJILHBINA METO/1 PELICHH 33]Jaul UM HEJJOCTATOYHO MPOJyMaHHbIH I1aH
YCTHOTO  OTBeTa (HApylIEHWE JIOTUKW, TIOJMEHa OTACIbHBIX OCHOBHBIX  BOIIPOCOB
BTOPOCTEIIEHHBIMH);

6. HEpalMOHAJIbHBIE METO/bI pa0OThI CO CIIPABOYHOM U JPYTrOM JIUTEPaTypoOit;

7. HEYMEHHUE pellaTh 3a7a4uu, BBIIOIHATE 33JaHUs B 00ILEM BHJIE.

Henoueramu sBJISAAIOTCS:

1. HepalMOHAJIbHBIE MPHUEMbl BBIYUCICHUH U MpPeoOpa30BaHU, BBINOJIHEHHS
OIILITOB, HAOIIOACHHMI, 3aJaHHI;

2. omKOKH B BBIYMCICHUAX (apr(MeTHIecKrue — KpoMe MaTeMaTHKH);

3. HeOpexHOe BBINOJIHEHHE 3aliCel, YepTexKel, cXeM, TpauKoB;

4.opdorpadpuueckue U MyHKTyallMOHHBIE OLIMOKH (KpOME PYCCKOTO SI3bIKA).



