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IHHOACHUTEJBHASA 3AIINCKA

[Tporpamma «OnumnuagHas Ouojorus» pa3paboTaHa ¢ Y4ETOM aKTyallbHBIX
3ama4 oOy4yeHMsI, BOCIMTAHHS WU pa3BUTUsA oOywaromuxcs. [Iporpamma yuuThiBaeT
yCIIOBUSA, HEOOXOIWMBbIE ISl Pa3BUTUS JIMYHOCTHBIX M II03HABATENbHBIX KauecTB
00yJarImMXxcs.

Co3naHue ycinoBui, 00€CNeuMBAIONIMX BBISBICHHE W PAa3BUTHE OJIAPEHHBIX
JeTel, peanu3alMi0 HMX IOTCHUUAIbHBIX BO3MOXKHOCTEH, SBISETCS OJHOW W3
OPUOPUTETHBIX 3aJ]a4 COBPEMEHHOTO oOIecTBa. Peamusanusi JaHHOW MpOrpaMMbl B
CUCTEME JIOTIOTHUTEIHLHOTO 00pa30BaHusl AeTel MO3BOJIAET pelaTh 3Ty 3a/auy.

B cucreme ecTecTBeHHO-HAy4HOro OOpa3oBaHMsI OHOJOTHS Kak Yy4eOHBbIit
OpeaIMeT 3aHMMaeT Ba)XXHOE MECTO B (OPMUPOBAHMM HAYYHOM KapTUHBI MHPAa,
HKOJIOTUYECKOTO CO3HAHUS; IIECHHOCTHOI'O OTHOILIEHUS K XUBOW MPHUPOJIE U YETIOBEKY;
COOCTBEHHOM MO3UIMH [0 OTHOUICHHIO K OMOJIOrMYeckoi MHGpOpMaIuu, MoydaeMoi
U3 Pa3HbIX UCTOYHUKOB.

N3yuenue Ouonoruu Ha MPOPHUILHOM YPOBHE OPUEHTUPOBAHO HA MOATOTOBKY K
y4acTHIO B OJIMMIIMAQJax, IMOCIeAylomeMy mnpodeccuoHaibHOMy 00pa30BaHUIO,
pPa3BUTHE WHIUBUIYAIBHBIX CIOCOOHOCTEM, OOydarommxcs myTéMm Oosee riayOoKoro,
YeM MpeaycMaTpuBaeTcsi 0a30BBIM YPOBHEM, OBJIQJICHUS OCHOBaMH OWOJIOTHUH U
METOJIaMU MU3yUeHHUsI OPTAaHMYECKOTO MHpA.

N3ydyenne Ouonoruv Ha MNpPOQHUIBHOM YpPOBHE OOECHEYMBACT: NPUMEHEHHE
NOJyYEHHBIX 3HAHUW U1 PEIICHUs MPaKTUYECKHMX U Yy4eOHO-HCCIIEOBATEIBCKUX
3aJa4, YMEHHE CHUCTEMaTH3UpOBaTh U 00O0OLIaTh IMOJTYYCHHbIE 3HAHUS; OBJIAJICHHUE
OCHOBAaMHU HCCIIEIOBATEIbCKON JEATeIbHOCTH OHOJIOTMYECKON HAMpaBIEHHOCTH H
IrPaMOTHOTO O(OPMIICHHUS MOJIYYEHHBIX PE3YyJIbTaTOB.

Wzyuyenne mnpeamera Ha NpO(UILHOM YPOBHE TO3BOJIsIET (DOpMHUpPOBATH Yy
o0y4aromuxcsi yMEHUE aHAJIM3UpPOBaTh, NMPOTHO3UPOBATH W OLICHUBATH C MO3UIUU
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEACTBUS ACITEIHHOCTH YeJIOBEKa B 9KOCHCTEMAX.

1. OcHOBHBIE XaPAKTEPUCTUKH MPOTrPAMMBI

B cucreme ecrtecTBeHHO-HaAy4yHOro oOpa3oBaHMsI OHOJOTHS Kak Y4eOHBbIil
OpeIMET 3aHMMaeT BaXXHOE MECTO B (OPMHUPOBAHMU: HAYyYHOM KapTHHBI MHDa;
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIsl TOBCEIHEBHOM »W3HU; HABBIKOB
300poBOro M 0Oe30macHOro Jjisi 4YejoBeKa M OKpY’KalIled cpenbl oOpas3a >KU3HH;
HKOJIOTUYECKOTO CO3HAHMS; LIEHHOCTHOI'O OTHOILIECHUS K KMBOM NPUPOJE U YEIOBEKY;
COOCTBEHHOM MO3UIMH MO OTHOUICHHIO K OMOJIOTHYECKOW MH(pOpMAIUH, MOTydyaeMoil
U3 Pa3HbIX HICTOYHUKOB.

1.1. HampaBJIeHHOCTb POrPaMMBbI

HomonHuTenpHas  00meoOpa3oBaTenbHass — oOIepa3BUBAlONas  MPOTpaMMa
«buonorus» MMeeT eCTeCTBEHHO-HAYYHYIO HAMpPaBICHHOCTh W CO3MAET YCIOBHS IS
dbopMupoBaHus y o0yJaromuxcs WHTEIJICKTYalbHBIX, TPaXKIaHCKHX,
KOMMYHHKAITIOHHBIX ¥ HHPOPMAIIMOHHBIX KOMIIETCHITUA.



1.2. Axgpecat mporpaMmmbl

[Iporpamma aapecoBana obygatonumcs ot 13 mo 18 ner.

[Iporpamma mnpeaHa3HaueHa [Jis OJAPEHHBIX IIKOJBHUKOB 7-11 Kiaccos,
MPOSIBJISIIONINX TIOBBIINIEHHBIN WHTEPEC K OWOJIOTHH, WUMEIOIMIUX BBICOKUNA YPOBEHB
MOTHBAIMU K OOYYCHHIO, JEMOHCTPUPYIONINX BBICOKHE aKaJeMUYECKHE CTIOCOOHOCTH,
YKEJTAIOIINX TOMYYUTh YTIIYOJICHHBIC TEOPETHUECKUE U MTPAKTUYECKUE 3HAHUS M HABBIKU
B 00J1aCTH OMOJIOTHH.

1.3. AKTyaJIbHOCTH POTrPaAMMBbI

AKXTyaJbHOCTh TNpOrpaMMbl OOyCIIOBJIEHA TEM, YTO B HAcTosIlee BpeMs B
o0111ecTBE MOBBIIIEH UHTEPEC K €CTECTBEHHBIM HayKaM. broiorus — 3To ocHOBa MHOTHX
oTpacieil, o0ecrneynBaONUX >KU3HEACITEIbHOCTh YeJIOBEKa. 3HaueHHe OuOoJIOTHH
OTIpeNieNsieTCsl POJIbIO ATOM HAayKH B XKH3HH COBPEMEHHOT'O OOIIECTBa, €€ BIUSHUEM Ha
TEMIIBl Pa3BUTHS HAYYHO-TEXHUYECKOTO IMporpecca. 3HAHHS 1O OWOJOTHU SBISIOTCS
HadaJdbHOM 0a30if Ui M3y4YCHHs CHEIHUATbHBIX IPEIMETOB B BBICHIMX YYEOHBIX
3aBEJICHUSX.

JlaHHasT TporpaMma JaeT BO3MOXKHOCTH IOJNyYUTh W PACIIUPHUTH 3HAHUS
oOydaromuxcsi O MHOrooOpa3uu, CTPOCHMM M 3HAUYEHUU IKUBBIX OPTaHU3MOB,
HOJrOTOBUTh HMX K BBICOKOPEHTHHTOBBIM OJIMMIMAIAM M KOHKypCaMm pa3IHnYHbIX
ypoBHeii. [IporpaMma yduThIBa€T BO3MOXKHOCTb MOJYYEHHS TIYOOKHMX M MPOYHBIX
3HaHUH, B TOM YHCJIE U Yepe3 MPAKTUUECKYIO 1eATEIbHOCTb.

OcBoenue mporpamMmbl 1O OHOJIOTUM OOECIeYMBAET OBJAJEHUE OCHOBAaMH
y4eOHO-HCCIIeI0BATENbCKON AEATEIbHOCTH, HAYYHBIMH METOJIaMH PEIICHUS Pa3IHUHbIX
TEOPETUYECKUX U MPAKTHUECKUX 3a/ad.

1.4. OTan4yurebHbIE 0COOEHHOCTH/HOBU3HA NMPOTrPaMMbI

[Iporpamma  obecreunBaeT  oOydaromeMycss MNpPUOOpPETEHHE  HOBBIX |
COBEPIIICHCTBOBAHUE HMEIONMXCsl 3HaHWid. llpomecc oOy4deHHWs OpUEHTHPOBAaH Ha
pa3BUTHE YMEHHUU MPHOOPETaTh 3HAHUS B MpOIEcce MO3HAHMS OKPYXKAIOIIEro MHpA.
3HauYnTeIbHAS YaCTh BPEMEHHU OTBOJIUTCS (DOPMUPOBAHHIO MPAKTHUECKUX YMEHUH MPH
pEIIeHIH 331249 TIOBBIIIEHHOTO ¥ BRICOKOTO YPOBHEH CIIOKHOCTH.

OTnUYUTENBHOW  OCOOEHHOCTBIO  MPOrpaMMbl  SIBIISIETCSI  3HAYHMTEIBHOE
YBEJIIMYCHUE AKTUBHBIX (POpM pabOThI, HANPABICHHBIX HA BOBJICUCHUE YYAIIUXCS B
y4eOHYIO0 JeITebHOCTh, Ha OOecleueHrne TOHMMaHus UMHA (PaKTUYECKOTO0 MaTepHana,
pa3BUTHE HHTEJUICKTa, MPUOOPETCHHE MPAKTUYECKUX HABBIKOB, YMEHHUU MPOBOIUTH
paccyXIeHHs, TOKa3aTEIbCTBA.

HoBu3Ha naHHOW mTpOrpaMMBbl 3aKIIOYaeTCs B COYETAHWM Pa3IMYHBIX (opm
paboThI, HANpaBJICHHBIX HA JONOJHEHUE W YriayOsieHHe OWOIIOTMYECKUX 3HaHWH, C
OTOPOH Ha MPAKTHYECKYIO AESITENFHOCTh M C YYETOM PETHOHAJIBHBIX, B TOM YHCIC
HKOJIOTUYECKUX, 0COOCHHOCTEIA.

ConepxaHue mporpaMMmbl MO OWONOTHU 0o0Jiee TIOJHO pPAaCKpBIBAeT 0OIIne
OMOJIOTUYECKHE 3aKOHOMEPHOCTH, MPOSBISIONINECS HA PAa3HBIX YPOBHSIX OpraHU3alHH
YKABOW MPUPOBI.



[IporpamMmmoil mpexycCMOTpPEHBI HOBBIE METOAWKH OPraHU3alMU U IMPOBEIACHUS
3aHIATHH.

ConepxaHue MporpaMMbl MPEINoIaraeT:

- TIOBBITIICHHBIA YPOBEHb HHIUBUAYATN3AIUA O0YUICHUS;

- HCTOJH30BaHME JIEMEHTOB CMEIIAHHOTO (THOPUIHOTO) O0yUCHUS;

- CHCTEMAaTHYECKYI0 HHAWBUAYATLHYIO U TPYMIIOBYIO padoOTy.

[IporpamMmma cocTaBiieHa Ha OCHOBE MOJYJBHOIO NPUHIMIIA ITOCTPOCHHUS
yaeOHOro martepuaina. [Iporpamma mnpeacTtaBisieT coOO0W JIOTUYECKH BBICTPOSCHHYIO
cucTeMy U3 IsTH KypcoB. Kypchl ocBaMBaroTCsl MOCIJIENOBATENIbHO, Onarojaps 4yemy
obecreynBaeTCs U3yUeHHE Pa3HbIX pa3iesIoB OMOJIOTHH.

Opranuzamusi 00pa3oBaTebHOIO Mpollecca, METoJUYecKas U Ccojep)KaTelbHas
4acThb NPOTPAMMBI  OCYHIIECTBJISIFOTCA B COOTBETCTBUM C  KOMIIETEHUMSIMH,
BOCTPEOOBAaHHBIMU COBPEMEHHOM MHUPE B 00J1aCTH €CTECTBO3HAHUS, (DOPMUPYIOITUMHU Y
JeTel n300peTaTesbcKoe, KpeaTuBHOE, KPUTHUECKOE U MPOTYKTOBOE MBIIIJICHUE

YpoBeHb 0CBOEHHA TPOrPAMMBI — YTITyOJICHHbIH.

1.5. O0beM U cpoOK 0CBOEHHS NMPOTrPaAMMBbI
O6beMm mporpammel — 680 yaca (B 7-11 knaccax mo 136 yacos).
Cpox 0CBOEHHS IPOrPAMMBI — 5 JIET.

1.6. esin 1 3a1a494 NPOrpaMMbl

Leans mporpaMmmsl — co3/1aHUe YCIOBUHM ISl TOBBILLIEHUS KauecTBa 00pa30BaHUs
B o0ylacTu OMOJIOTMHM 4Yepe3 Oo0ecredyeHHe YYaCTHHUKOB 00pa3oBaTEIbHOrO Mpolecca
yIrayOJE€HHBIMU 3HAHUSMU U KOMIETEHIUSIMU; MOJATOTOBKA OJApPEHHBIX IIKOJIHbHUKOB
ropona CraBpomnojsi K YYacTHUIO B OJIMMIMANAX W HHBIX HWHTEIUIEKTYalbHBIX
MEpONPUATUSAX M KOHKypcaX, MaKCHMaJIbHO€ pa3BUTHE HX IMO3HABATEIbHBIX
CIIOCOOHOCTEH, MOBBIILIEHUE O0IIEKYIBTYPHOTO U 00Pa30BaTEIbHOTO YPOBHEH.

3agaum nporpamMmasl

1. Obyuaromue:

- obecrieyeHre BBICOKOTO YPOBHS OHOJOTMYECKHX 3HAHUN KaK KOMIIOHEHTA,
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA;

- (opMupoBaHUE KOHCTPYKTHUBHO AyMaroliei, CBOOOJHONW M JAMHAMUYHOU B
CBOMX IOCTYINKaX JUYHOCTh, KOTOpasi ObljIa Obl CIOCOOHA UHTETPUPOBATHCS B CUCTEMY
MHPOBOM U HALIMOHAJIBHBIX KYJIBTYD;

- obecrnieyeHre TMOHMMAHUS YYalIUMHUCA CYIIHOCTH OWOJIOTMYECKUX TMOHSITHM,
3aKOHOB, B3aHUMOCBSI3U TEOPUH U MPAKTUYECKOTO UCIIOIb30BAHUS;

- OBNaJicHUE OWOJIOTMYECKHMMH 3HAHMSIMU UM yMEHUSIMU [UJIs aHajiu3a u
CHUCTEMAaTHU3allMi HAyYHOU MH(POpPMaLUU, HEOOXOJUMBIMU JIJISl IPOIOKEHUST 00yUYeHUs
Ha CIENYIOIIEW CTYNEHW, W3y4YeHUs CMEXHBIX JUCLUUILIMNH, TNPUMEHEHHS B
MMOBCEHEBHOM KHU3HMU;

- BOOpPY)KEHHE Yy4YallMXCsi METoJaMu U NpuéMaMu YMCTBEHHOH paboThI,
BAKHEMIIIMMU KaTErOPUsAMHU HAYYHOTO 3HAHUS, JIOTUKOM I'€HE3a HaAyYHOTO IMO3HAHUSA: OT
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SBJIEHUH U (PaKTOB K MOJEISIM U TUIIOTE3aM, Jajee K BbIBOJAM, 3aKOHAM, TEOPHUSIM, UX
IIPOBEPKE M  IPUMEHEHUSAM, XAapakTePHBIX U1  HAY4YHO-UCCIEA0BATEIbCKOU
NEATEIIBHOCTH.

2. BocouteBaromue:
- (opMupoBaHue OMPENETECHHOTO MHUPOBO33PEHUE, MPOTUBOICHCTBYIOMIETO
TEPPOPU3MY U IKCTPEMHU3MY, CBSI3aHHOTO C YCTOSIMU U OOBIYasiMU, HAITMOHAIBHBIMU U

KyJIbTYPHBIMU  TpPaAuMLHsIMH,  HCTOPUEH  PETHOHA,  MEXKHALUMOHAIBHOU W
MEKPEIUTHO3HON TOJIEPAHTHOCTBIO;
- BOCHUTaHME  KayecTB  JIMYHOCTH,  OOECIEUMBAIOLIMX  COLHUAIbHYIO

MOOMJIBHOCTb, CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIC PEIICHMUS;

- (opMupoBaHuE KaueCTB MBIIUIICHUS, HEOOXOAMMBIX JUIsl ajanTaluud B
COBPEMEHHOM MH(POPMALIMOHHOM OOIIECTBE;

- BOCMHTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUSI 3aKOHOB NPHUPOABI U
UCIIOJIb30BAHUS JIOCTUKEHUN OUOJIOTMYEeCKON Hayku Ha OJaro pa3BUTHUS YEJIOBEYECKON
UUBUJIA3ALHY;

- BOCHUTaHHE HEOOXOJUMOCTH COTPYAHHYECTBA B TMPOILIECCE COBMECTHOTO
BBINIOJIHEHUS 3aJ1a4, YBAXKUTEIBHOTO OTHOLICHUS K MHEHUIO ONIIOHEHTa IIpU
00CyXIeHIHN TIPOOJIEM €CTECTBEHHOHAYYHOTO COJEPKaHUS; TOTOBHOCTH K MOPAJIBbHO -
ATUYECKON OLCHKE HCIOJIb30BaHUSI HAYYHBIX TOCTHKEHUW, YyBCTBA OTBETCTBEHHOCTHU
3a 3alIUTYy OKPYKAIOIIEH CPEeIbl.

3. PazBuBaromue:

— ¢dopMUpOBaHUE TMPEJACTABICHUN O HAy4YHOHW KapTHUHE MHpa KakK 4YacTH
00111e4eI0BEUECKOM KYJIbTYPhI, O 3HAUUMOCTH OUOJOTUM B PA3BUTUU IUBUIU3ALMHU U
COBPEMEHHOT0 OOIIEeCTBA;

— pa3BUTHE TPEACTaBICHHH O OHOJOTMM Kak (opMe OmucaHus W METOC
MO3HAHUS OKPY>KAIOIEero Mupa;

— ¢dopMupoBaHHE OOIIMX CHOCOOOB  HHTEIUICKTYaJIbHOM  JIeATEIbHOCTH,
SIBJISTFOIIIUXCSI OCHOBOW TTO3HABATENILHOW KYyJBTYPBHI, 3HAYUMOU JUIsl pa3IudHbIX cdep
YeJI0BEUYECKOM JIEATEIILHOCTH,

— pa3BUTHE JIOTUYECKOTO W KPUTHUYECKOTO MBIIUICHUS, KYJIbTYphl pEyH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIICPUMEHTY.

1.7. IlnmannpyemMble pe3yabTaThbl OCBOCHHUS NMPOTrPaAMMBbI

Peanuzanuss mnporpamMmbl  HampaBlieHa Ha JOCTHXKEHUE  OO0y4aroIMMMCS
IIPEIMETHBIX, METANPEAMETHBIX U JMYHOCTHBIX PE3YJILTATOB.

1. IIpenmeTHBIE pe3yabTaThl:

OOyuaromuecs Ha yriryOJIGHHOM YPOBHE Hay4aTcsl:

- XapaKTepu30BaThb  MPUHLUIBl  KjIaccU(UKALUM  PACTEHUH, OCHOBHBIE
CUCTEMATUUYECKUE IPYNIbl PACTEHUH (BOAOPOCIH, MXH, IUIAYHBI, XBOILY, IAIOPOTHUKH,
rOJ0CEMEHHBIE, TOKPBITOCEMEHHBIE UM LIBETKOBBIE);

- TMPUMEHITh OMOJOTMYECKHE TEPMHUHBI M TMOHATHS (B TOM uMcie: OOTaHMKA,
9KOJIOTUS PACTEHMI, MUKOJIOTHsI, 0aKTePHOJIOTHS, CHCTEMaTHKa, IapCTBO, OT/E, KIacc,
CEMEICTBO, poOJ, BU, KU3HEHHas (opma pacTeHui, cpeaa OOMTaHHs, PACTUTEIILHOE
COOOILIECTBO, BBICIIUE PACTEHUS, HUBIIUE PACTEHUS, CIIOPOBBIE PACTEHMSI, CEMEHHBIC



pacTeHMs, BOJOPOCIH, MXH, IIJJAyHbl, XBOLIM, NANOPOTHHUKH, TOJOCEMEHHBIE,
MOKPBITOCEMEHHBIE, 0aKTepUH, TPUODI, JUIIAWHUKNA) B COOTBETCTBUHU C MOCTABJICHHOM
3aJlaueil ¥ B KOHTEKCTE;

- pa3nuuaTh M OMHCHIBAThH JKUBBIE M TepOapHble SK3eMIUIIPbl pacTEHUH, YacTu
pacTeHuid MO M300paKeHHSIM, CXeMaM, MOJEISIM, MYJIsKaM, pelbe@HbIM TaOiauiam;
rpuOBI O U300PAKEHUSAM, CXeMaM, MyJIsbKaM; OaKTEpHH 10 N300paKEeHUSIM;

- BBISBJIATH MPU3HAKU KJIACCOB MOKPBHITOCEMEHHBIX WJIM IIBETKOBBIX, CEMEWUCTB
JIBYJIOJIbHBIX U OJTHOJIOJIbHBIX PACTEHUN;

- ONPENENATh CUCTEMATUYECKOE II0JIOKEHUE PACTUTENBHOIO OpraHusma (Ha
IpUMEpPE MOKPHITOCEMEHHBIX, WJIM LBETKOBbIX) C IIOMOIUBIO OIPEAEIUTENBHOM
KapTOUKH;

- BBIIOJHATh IPAKTUYECKHME U JadOpaTopHble pabOThl 1O CHCTEMATUKE
pacTeHMi, MUKOJIOTUM UM MHUKPOOMOJIOIMH, B TOM 4YHCIE pabOThl ¢ MHKPOCKOIIOM C
NOCTOSSHHBIMU ~ ((DUKCHpOBaHHBIMM) M BPEMEHHBIMM  MHKpOIIpenapaTami,
UCCIIEIOBATENbCKUE PabOThI C HCIOIb30BaHUEM MPUOOPOB M MHCTPYMEHTOB UG POBOI
nabopaTopuu;

- BBIACIATH CYIIECTBEHHbIE TMPHU3HAKW CTPOCHUA M KHU3HEACSATEIbHOCTU
pacTeHui, 6akTepuii, rpuOOB, JINIIAWHUKOB,

- TMPOBOAWTH OMNHCAHHE U CpPaBHUBATh MEXIy COOOM pacTeHus, TpHuOBbI,
JUIIARHUKHA, OAKTEpUH TI0 33JJaHHOMY ITUIaHy; JIeJaTh BHIBOIbI HA OCHOBE CPaBHEHUS;

- ONKCHIBaTh YCJOKHEHUE OpraHu3allud pPACTEHUH B XOAE HBOJIIOLMHU
PacTUTENBLHOrO MUpa Ha 3EMIIE;

- BBIABJIATH YEPThI IPUCIOCOOIEHHOCTH PACTEHUM K cpelie OOMTaHUs, 3HAUEHHE
IKOJIOTUYECKUX (PAKTOPOB JIJIsl paCTEHUI;

- XapaKTepU30BaThb PACTUTEIbHBIE COOOIIECTBA, CE30HHBIE M IOCTyHATEJbHBIC
U3MEHEHUSl PACTUTEIbHBIX COOOIECTB, PACTUTENBHOCTh (PAaCTUTENIbHBIN IOKPOB)
MPUPOJHBIX 30H 3€MIIH;

- TPUBOJIUTH MPHUMEPHI KYJIbTYPHBIX pPACTEHHH M HMX 3HAYEHHE B >KU3HU
YeJI0BEKa; MOHUMATh IPUYMHBI U 3HATh MEPbl OXPaHbl PACTUTEILHOTO MUpa 3eMJIu;

- packpbIBaTh POJb PAaCTEHHUI, rpUOOB, TUIIAMHUKOB, OaKTEpPHUl B MPUPOIAHBIX
COOOIIECTBAX, B XO3SIIICTBEHHOM I€ATEILHOCTH YEJIOBEKa U €r0 MOBCEIHEBHOM KU3HH;

- HCIIOJIb30BAaTh METOJbl OHOJOTHH: MPOBOAUTH HAONIONEHUS 3a PACTCHHUIMH,
OakTepusiMu, Tpubamu, JUIIAMHUKAMH, OIUCHIBATh HX; CTaBUTh MPOCTEHIINE
OMOJIOrMYECKHE ONBITHI U IKCIIEPUMEHTHI;

- XapaKTepU30BaTh 300JI0THIO KaK OMOJOTMYECKYIO HAYKY, €€ pa3elibl U CBSI3b C
JOPYTMMH HayKaMu M TEXHUKO;

- XapaKTepu30BaTh NPUHLHUIIBI KJIAaCCU(PUKAILIMN )KMUBOTHBIX, BUJ KaK OCHOBHYIO
CUCTEMATUUYECKYK) KaTEropHi0, OCHOBHBIE CHCTEMATUYECKUE TPYIIbI KUBOTHBIX
(mpoctelilMe, KUIIEYHONOJOCTHbIE, IUIOCKUE, KpYyIible M KOJbYaTble YEPBU;
YIEHUCTOHOTHE, MOJUTFOCKHU, XOPJIOBBIE);

- TPUMEHITh OMOJIOTUYECKHUE TEPMHUHBI U MOHATUS (B TOM YHCIE: 300J0THS,
9KOJIOTUS KUBOTHBIX, ITOJOTHS, MaJ€0300JI0THs, CUCTEMATHKa, APCTBO, THII, OTPSI,
CEeMEeMCTBO, PO/, BUJ, KUBOTHAs KJIETKA, >KUBOTHAS! TKaHb, OPTraH >KUBOTHOT'O, CUCTEMBI
OpraHOB HMBOTHOTO, JKUBOTHBIA OpraHW3M, IHUTaHUE, JIbIXaHUE, POCT, pPa3BUTHE,



KpOBOOOpaIeHne, BBIJCICHAE, OIOpa, [BIDKEHUE, pPa3MHOKEHHE, MapTeHOTCHE3,
pa3apaxxuMocTb, pediiekc, opraHsl 4yBCTB, MOBEACHUE, Cpela OOUTaHMs, MPUPOIHOE
CO00I1IECTBO) B COOTBETCTBUU C IMIOCTaBJICHHOM 3a7aueii M B KOHTEKCTE;

- pacKpbIBaTh OOIIME MPU3HAKHA >KUBOTHBIX, YPOBHU OPTaHU3AIMH >KHBOTHOTO
OopraHu3Ma: KJIETKH, TKaHU, OPTaHbl, CHCTEMBI OPTaHOB, OPTAHU3M;

- CpaBHHBATh )KHBOTHBIC TKAHHU U OPTaHbI )KUBOTHBIX MEXKIY COOOI;

- ONHCHIBATh CTPOEHUE M JKU3HENEATEIHHOCTh )KMBOTHOTO OpPTaHU3Ma: OMOpYy U
JBIDKEHUE, TTUTAHUE W THINEBAPCHUE, JBIXaHWE M TPAHCIOPT BEIIECTB, BBHIACIICHUE,
PETYIISINIO ¥ IOBEACHHE, POCT, PA3MHOKCHHE U Pa3BUTHCE;

- XapaKTepU30BaTh TPOIECCHl IKU3HEACITETPHOCTH JKUBOTHBIX H3Y4aeMbIX
CUCTEeMATHUYECKUX TPYII: JABW)KCHHE, NHUTaHWE, JAbIXaHHWE, TPAHCIOPT BEIIECTB,
BBIJICTICHHUE, PETYIIALNIO, TOBEACHNUE, POCT, Pa3BUTHE, PAa3MHOXKCHHCE,

- BBISBIIATH NPUYUHHO-CJICICTBEHHBIC CBSI3U MEX Ty CTPOCHHEM,
KU3HEICATCIILHOCTRIO U CPEeoil OOMTaHUSI KUBOTHBIX H3yYaeMBIX CHCTEMATHUYECKHUX
TPy,

- pa3nmMyaTh W ONKCHIBATH JKUBOTHBIX HM3y4aeMbIX CHUCTEMATHYECKUX TPy,
OTZIETLHBIC OPTaHbl U CHCTEMBI OPTaHOB MO CXEMaM, MOJCIISAM, MYJIsDKaM, pelbe(HBIM
TabJIMIaM; TPOCTEUIINX — O U300PAKEHUSIM;

- BBISBJSITH TPU3HAKM KJIACCOB UJICHUCTOHOTHMX ¥  XOPAOBBIX; OTPSIOB
HACEKOMBIX M MJICKOITUTAIOIIIHX;

- BBINIOJHATH TPAaKTHUECKHEe U JabopaTopHble paboThl TO MOPQOJIOTHH,
aHaTOMUU, (QUHOJOTHMM W TIOBEJCHUIO KUBOTHBIX, B TOM 4YHClIe paboOThl ¢
MHUKPOCKOTIOM c MTOCTOSTHHBIMU (buKcUpOBaHHBIMH ) u BPEMEHHBIMU
MUKpOIIpenapaTaMi, HCCIeIOBATEIbCKHE PAOOThl C HMCIOJIB30BAaHUEM IPHOOPOB |
WHCTPYMEHTOB 1IUGPOBOI TabopaTopui;

- CpaBHHUBATh NPEJCTABUTENICH OTACTHHBIX CUCTEMATUYECKUX TPYI KUBOTHBIX
U JIeTIaTh BHIBOJBI HA OCHOBE CPaBHEHUS;

- KJIaccu(pUIMPOBaTh )KUBOTHBIX HA OCHOBAHWN OCOOEHHOCTEMN CTPOSHUS;

- ONKCHIBATh YCIIOKHEHUE OpPTaHWU3alNHM JKUBOTHBIX B XOJI€ HBOJIOIUU
YKUBOTHOTO MUpa Ha 3eMJI€;

- BBISIBJISITH YE€PTHI MPUCITOCOOJICHHOCTH KUBOTHBIX K CpeJie OOUTaHUs, 3HAUCHHE
HKOJIOTHYECKUX (PAaKTOPOB IJIsl )KUBOTHBIX;

- BBISBJISITH B3aWIMOCBSI3M JKMBOTHBIX B TPUPOJHBIX COOOIIECTBAX, IIEMH
TUTAHHNS,

- yCTaHaBIMBaTh B3aMMOCBS3M JKMBOTHBIX C  pacTCHHsIMH, Tpubamw,
JUIIaiHUKaMA U OaKTepUsSIMHU B IPUPOIHBIX COOOIIECTBAX;

- XapaKTepu30BaTh  JKUBOTHBIX  NPUPOJHBIX 30H  3eMJIM, OCHOBHBIC
3aKOHOMEPHOCTH PACIPOCTPAHEHUS KUBOTHBIX IO MJIAHETE;

- pacKpbIBaTh POJIb KUBOTHBIX B MPUPOIHBIX COOOIIECTBAX;

- packpelBaTh pOJIb JOMAITHUX U HEMPOIYKTUBHBIX JKUBOTHBIX B JKHU3HU
YEJIOBEKA; POJIb TPOMBICIIOBBIX KUBOTHBIX B XO35SHCTBEHHON NEATEILHOCTH YEJIOBEKA U
€ro TIOBCEJHEBHON JXHM3HU; OOBSICHATh 3HAYCHUE JKUBOTHBIX B MPHUPOAEC W KU3HU
YeJI0BEeKa;

- TOHWMATh MPUYUHBI U 3HATH MEPHI OXPAaHbI ’KUBOTHOTO MHUPA 3eMIIH;
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- HCIIOJIb30BAaTh METOJbl OMOJOIMM: IMPOBOAMTH HAOIIOJEHUS 3a KUBOTHBIMH,
OMHCHIBATh >KUBOTHBIX, MX OPraHbl WU CHCTEMbl OpPraHOB, CTaBUTh IPOCTEUIIIHE
OMOJIOTHYECKUE OMBITHI U IKCIIEPUMEHTHI,

- XapaKTepu30BaTh HAyKH O 4YeJOBeKe (AHTPOMOJIOTHIO,  aHATOMHIO,
bu3noNoruio, MEIUIMHY, TUTHEHY, SKOJOTHIO YEJIOBEKa, IICUXOJOTHIO) U UX CBSI3U C
JIPYTMMH HayKaMUu U TEXHUKOM;

- OOBACHATH TMOJOXEHHE YeIOBEKa B CHUCTEME OpPraHMYeCKOro MHpa, €ro
IPOUCXOXKICHUE; OTIIMYHUS YEJIOBEKa OT )KUBOTHBIX; MPUCIOCOOIEHHOCTD K Pa3IUYHbIM
HKOJIOTUYECKUM (pakTOpaM (4eT0BEUYECKHE pachl U aJallTUBHBIC TUIIBI JIFOJIEN); POJICTBO
YeJIOBEYECKUX pac;

- NPUMEHATh OMOJIOTUYECKUE TEPMHUHBI U MOHATHUS (B TOM YHCIE: IIUTOJIOIMS,
TMCTOJIOTHSI, QHATOMHUS 4YEJIOBEKa, (PU3HMOJIOIMsI 4eJIOBEKa, TMTMEHA, aHTPOIOJIOIHS,
DKOJIOTUS 4YEJIOBEKA, KJIETKA, TKaHb, OpraH, CUCTEMa OpraHOB, NHTAaHUE, JbIXaHUE,
KpOBOOOpaIieHne, OOMEH BEILECTB M MPEBPALLEHUE DHEPIUH, BUKEHUE, BBIICICHUE,
pOCT, pa3BUTHE, MOBEACHHE, PA3MHOXKEHHE, Pa3/IpakUMOCTh, PETYJSAIUs, TOMEOCTa3,
BHYTPEHHSSI Cpela, MMMYHHUTET) B COOTBETCTBHM C IIOCTaBJICHHOW 3ajaueid U B
KOHTEKCTE;

- TMPOBOAHUTH OMHCAHWE MO BHEIIHEMY BUIY (M300pakeHHIO), cxemam OOIIuX
IPU3HAKOB OpraHM3Ma YeJOBEKa, YPOBHEH €ro opraHu3aliy: KJIETKH, TKaHU, OPTaHbI,
CUCTEMbI OPTaHOB, OPTaHU3M;

- CpaBHUBATh KJIETKU PAa3HbIX TKAaHEH, IPYI TKAaHEW, OpraHbl, CACTEMbl OPIaHOB
4eJIOBEKA; MPOLECCHl JKU3HEIEATENIbHOCTH OpraHU3Ma 4eJOBeKa, JENlaTh BBIBOAbI Ha
OCHOBE CPABHEHMSI;

- pa3nauyaTh OMOJOTMYECKM aKTHBHbIE BEIIECTBA (BUTAaMUHBI, (EPMEHTHI,
TOPMOHBI), BBISIBJISITh UX POJIb B IIPOLIECCE OOMEHA BELLIECTB U PEBPAILEHUs] SHEPT UM,

- XapaKTepu30BaTh OMOJIOTMYECKUE MPOLIECChl: OOMEH BELIECTB U IPEBPALICHUE
DHEPrUM, NUTAHWE, JbIXaHWE, BBIJEICHHUE, TPAHCIOPT BELIECTB, IBUXKEHHUE, DPOCT,
perynauus pyHKUNUNA, HIMMYHUTET, IOBEACHNUE, Pa3BUTHE, PA3MHOKEHUE YETIOBEKA;

- BBUBISTH TMPUYMHHO-CIECICTBEHHBIE CBA3M MEXIy CTPOCHHEM KIIETOK,
OpraHoOB, CUCTEM OPraHOB OpPTaHM3Ma YeJOBEKa U UX (PYHKIMSIMH; MEXKIY CTPOCHHUEM,
KU3HECATEIILHOCTBIO U CPEION OOUTaHMSI YEIOBEKa,

- TPUMEHATh OUOJIOTMYECKHUE MOJETH AJIs BBISBICHHUS OCOOCHHOCTEW CTPOCHHUS
¥ GYHKIIMOHUPOBAHUS OPTraHOB U CUCTEM OPTaHOB YEJIOBEKA;

- OOBACHATH HEHUPOTYMOPAIbHYIO PETYJSLUI0 HPOLECCOB KU3HEACITEIbHOCTU
OpraHM3Ma 4eJIOBeKa;

- XapaKTepu30BaTh M CpPABHUBAThb OE3yCIOBHBIE U YCJIOBHBIE pEQIIEKCHI;
HACJIEICTBEHHbIE U HEHACJIEICTBEHHBIE IPOIPaMMBbI MTOBEACHUS; OCOOEHHOCTH BBICIIEH
HEPBHON JEATEIbHOCTU YEJIOBEKAa; BUJABI MOTPEOHOCTEW, MaMSTH, MBILUICHUS, PEYH,
TEMIIEPAMEHTOB, SMOLHI1, CHA; CTPYKTYpY

- pa3nauyaTh  HACJEICTBEHHbIE M  HEHACIECACTBEHHbIE  (MH(EKIMOHHBIE,
HeMH(EKINOHHBIE) 3a00JIeBaHUs Y€I0BEKa; OOBSICHATh 3HAUEHUE Mep NPOPUITAKTHKY B
peaynpexIeHnN 3a00JIeBaHUI YETIOBEKa,

- BBINOJHATH NPAKTHUECKHE U JabopaTopHble paboThl O MOP(OJIOTHH,
aHaTOMUU, (PU3HOJIOTHH U MOBEACHUIO YEJIOBEKA, B TOM YKCie PabOThl ¢ MUKPOCKOIIOM
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C MNOCTOSHHBIMH  ((UKCHUPOBAHHBIMH) W  BPEMEHHBIMH  MHUKpOIpENapaTaMu,
UCCIIEIOBATENBCKHUE Pa0OThI C HCIOIB30BAaHUEM MPHOOPOB U HHCTPYMEHTOB IIU(PPOBOIi
nabopaTopuu;

- pemiaTth KadyeCTBEHHbIE U KOJMYECTBEHHBIC 3aJaud, MHCIOJb3YsSd OCHOBHBIC
MOKa3aTeIu 30pOBbsS 4YEJIIOBEKA, MPOBOAUTH pAacu€Thl U OLICHUBATH IOJYYECHHBIC
3HAYCHUS;

- Ha3bplBaTh M apryMEHTHUPOBAaTh OCHOBHBbIE MPHUHLHUIIBI 3J0pPOBOrO 00pasa
KU3HU, METObl 3alIUThl U YKPEIUJICHHsS 3J0POBbsl UeIOBeKa: cOalaHCHUPOBAHHOE
NUTaHuE, COONIIOICHUE MPaBUJ JIUYHON TMTUEHBI, 3aHATUS (DU3KYJIBTYPOU U CIIOPTOM,
palMoHanbHas OpraHu3alus TpyJa ¢  MOJHOLUEHHOTO  OTAbIXa, [O3UTHUBHOE
HMOIMOHAIBHO-TICUXMYECKOE COCTOSIHUE;

- HCIMOJIb30BATh NPUOOPETEHHBIC 3HAHUS U YMEHUS JUIsl COOJIIOJIEHUS 3/I0POBOIO
oOpaza  KHM3HM, COAJaHCUPOBAHHOIO  MHUTaHUsS,  (U3MYECKOM  AKTUBHOCTH,
CTPECCOYCTOMUMBOCTH, AJI UCKIIOUEHHS BPEIHBIX MPUBBIYEK, 3aBUCUMOCTEH;

- HUCIIONIb30BAaTh METOABl OMOJOTMH: HAOJIIOAaTh, HW3MEPSATh, OMUCHIBATH
OpTraHM3M YeJIOBEKa U MPOLIECCHI €T0 KU3HEACSITEIbHOCTH;

- TMPOBOAUTH MPOCTEUIINE UCCIEIOBAaHUS OPraHU3Ma YejIoBeKa U OOBACHATh UX
pe3ybTaThl;

- cobmomaTh mpaBuia Oe3omacHoro Tpyaa npu paboTe ¢ y4eOHBIM U
7a00paTOpHBIM  O0OpPYJOBAaHWEM, XHUMHUYECKOM TMOCYyJIO0H B  COOTBETCTBHH C
WHCTPYKIUSMU HA YPOKE U BO BHEYPOUHOU J1€ATEIbHOCTH;

- OLIEHUBATh POJIb OMOJOTUYECKUX OTKPBHITUNA U COBPEMEHHBIX MCCIIEOBAaHUMN B
Pa3BUTUHU HAYKHU U B IPAKTUYECKOM ESITEbHOCTH JIIO/ICH;

- OLIEHUBATH POJIb OMOJIOTHH B (POPMUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI
MUpa, MPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHUSI OMOJIOTUY;

- YCTaHaBIMBATh U XapaKTEPU30BATh CBSI3b OCHOBOIMOJIATAIOIINX OMOJIOTMYECKUX
NOHATUHN (KJIETKa, OpraHu3M, BHUJ, SKOcHCTeMa, Oumocdepa) ¢ OCHOBOMOJAraroUMMU
HNOHSTUSAMHU JPYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBaTH CHUCTEMY B3IJISIIOB HAa JKUBYIO MPHUPOAY M MECTO B HEH
YeJIOBeKa, MPUMEHSs OMOJIOrMYeCKHE TEOpPHH, Y4Y€HHUs, 3aKOHBI, 3aKOHOMEPHOCTH,
MOHUMATb T'PAHUIBI KX IPUMEHUMOCTH;

- TMPOBOAUTH  y4E€OHO-UCCIENOBATENBCKYIO  JAESITENbHOCTh 1O  OHMOJOTHH:
BBIIBUTAaTh THUIOTE3bl, IUIAHUPOBaTh paboTy, OTOMpaTh U MpeoOpa3OBHIBATDH
HEOOXOMMYI0  HH(OpMaIKI0, MPOBOJUTH  AKCIEPUMEHThI, HHTEPIPETUPOBATH
pe3ynbTaThl, A€aTh BHIBOJbI HA OCHOBE MOJYUYEHHBIX PE3YJIbTaTOB;

- BBIABJISITh U OOOCHOBBIBaTH CYIIIECTBEHHBIE OCOOEHHOCTH pPa3HbIX YpOBHEU
OpraHu3alNH KU3HU;

- YCTaHaBIMBATh CBSI3b CTPOEHUS M (PYHKIUH OCHOBHBIX OHOJIOTMYECKHUX
MaKpOMOJIEKYJI, UX POJIb B MPOIECCaxX KIETOYHOTO METab0IN3Ma;

- pemaTh 3ajJaud Ha OmpenesieHue mnoclienoBaTenbHoCcTU HykiaeotuaoB JIHK u
uPHK (MPHK), antukononoB TPHK, nmociegoBaTenbHOCTH aMUHOKHUCIOT B MOJIEKYJIE
Oenka, NMPUMEHAS 3HAHMS O PEAKIMSIX MATPUYHOTO CHUHTE3a, T'€HETHYECKOM KOJIE,
NPUHLINIIE KOMIUIEMEHTAapPHOCTH;
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- JlenaTh BBIBOABI 00 M3MEHEHMSIX, KOTOpbIe MPOM30MAYT B Mpoleccax
MATPUYHOTO CHHTE3a, B CIIy4ae U3MEHEHHUS NTOCIEA0BATENRHOCTH HYKIeoTH10B JIHK;

- cpaBHHMBaTh (as3pl JENCHHS KJICTKW, peniaTh 3a7addl Ha OMNPEACIICHHE U
CpaBHEHHME KOJIMUECTBAa reHeTudyeckoro marepuana (xpomocom u JIHK) B kierkax
MHOTOKJICTOYHBIX OPTaHU3MOB B Pa3HbIX (pa3zax KJIECTOYHOTO ITUKIIA;

- BBISIBJIATH CYIIIECTBEHHbIE MPU3HAKU CTPOCHUSI KIETOK OPraHU3MOB pa3HBIX
IIaPCTB JKUBOU MPUPOJIBI, YCTAHABIMBATH B3aUMOCBSI3b CTPOCHUS U (DYHKIMI dacTel u
OPTaHOUIOB KIIETKH;

- 00OCHOBBIBATh B3aMMOCBS3b IUIACTUYECKOTO U DHEPreTHUYECKOro OOMEHOB;
CpPaBHUBATH MPOIIECCHI TIACTUUECKOTO U AHEPreTUYECKOro 0OMEHOB, MTPOUCXOASIINX B
KJIETKaX >KMBBIX OPraHU3MOB;

- OIpENEeNsATh KOJIUYECTBO XPOMOCOM B KJIETKAX PACTEHHU OCHOBHBIX OTJIEJIOB
Ha pa3HbIX ATanax >KM3HEHHOTO LIUKIIA;

- peuiaTh r€éHeTUYECKUE 3aJlayu Ha TUTHOPUHOE CKpPEIMBAaHKE, CUEIJICHHOE (B
TOM YHCJIE C MOJIOM) HACIE0BaHUE, AHATU3UPYIOLIEE CKPEITUBAHUE, TPUMEHSISI 3aKOHBI
HACJICICTBEHHOCTH U 3aKOHOMEPHOCTH CLUEILUIEHHOTO HACIEOBAHUS,

- pacKpbhIBaTh TMPUYHMHBI HACJIEACTBEHHBIX 3a00JICBaHUM, apryMEHTHPOBATH
HEO0OXOMMOCTh MEp IPEIYIPEKICHUS TAKNX 3a00ICBaHNUN;

- CpaBHMBATh Pa3HBIE CIIOCOOBI Pa3MHOXKEHHSI OPTaHU3MOB;

- XapakTepU30BaTh OCHOBHBIE ATalbl OHTOT€HE3a OPraHU3MOB;

- BBIABJISITH TPUYMHBI M CYIIECTBEHHbIE NPU3HAKK MOJAM(PUKALMOHHON U
MYTaIlMOHHOW W3MEHUYMUBOCTH; OOOCHOBBIBATh POJb U3MEHYMBOCTH B €CTECTBEHHOM M
HUCKYCCTBEHHOM OTOODE;

- 00OCHOBBIBATH 3HAYEHUE Pa3HbIX METOJOB CEJEKUHUU B CO3JaHUU COPTOB
pacTeHuil, Nopoj )KUBOTHBIX U IITAMMOB MUKPOOPTAHU3MOB;

- 00OCHOBBIBATh NPHUUYMHBI W3MEHSEMOCTH W MHOrooOpasvs BUIOB, MPUMEHSS
CHHTETHYECKYIO TEOPHUIO 3BOJIIOLINH;

- XapakTepu3oBaTh TMOMYJSLUI0 KaK €IWHUILY HBOJIONMHM, BHJA  Kak
CHUCTEMAaTHYECKYIO KATEFOPUIO U KaK PE3YJIbTAT IBOJIIOLMY;

- YCTaHaBJIMBATh CBS3b CTPYKTYPHI U CBOMCTB 3KOCUCTEMBI;

- COCTaBJSITh CXEMbl IEPEHOCAa BEUIECTB W DHEPrUM B IKOCUCTEME (CeTU
MUTaHUs), MPOTHO3UPOBATh MX H3MEHEHUS B 3aBHUCHMOCTH OT M3MEHEHHs (HaKTOpOB
Cpenpl;

- apryMEHTHpPOBaTh COOCTBEHHYIO MO3ULHMIO MO OTHOIIEHUIO K HKOJIOTHYECKUM
npo0semMaM U MOBEJACHUIO B IPUPOIHON CpEIE;

- 00OCHOBBIBATH HEOOXOJMMOCTh YCTOMYMBOTO pPa3BUTHS Kak YCIOBUS
coxpaHeHus1 ouochepsl;

- OLICHUBATh NPAKTUYECKOE U ITUYECKOE 3HAUYEHUE COBPEMEHHBIX UCCIEA0BAHUN
B OMOJIOTMH, MEIULHMHE, 3KOJOTHHM, OMOTEXHOJOTHU; OOOCHOBBIBATH COOCTBEHHYIO
OILIEHKY;

- BBIBISITh B TEKCTE  OWOJIOTMYECKOTO  COJAEpKaHWs  MpobdieMy U
apryMEHTUPOBAHHO €€ OOBSICHSITH;

- TMPEACTaBIATH OMOJOTHYECKYI0 HH(POPMAIIHIO B BHJIC TEKCTA, TAOIHUIIHI, CXEMBI,
rpaduka, nuarpaMmbl M JIeNIaTh BBIBOJIBI HA OCHOBAHUHW IMPEACTABICHHBIX JAaHHBIX;
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npeoOpa3oBbIBaTh TIpaduk, TabIWily, AHArpaMMy, CXe€My B TEKCT OHOJIOTHYECKOTO
COJIepKaHUS.

2. MeranpeaMeTHbIE Pe3yIbTaThI:

- OBJIQJICHUE HABBIKAMU CaMOCTOSTEIHLHOTO TMPUOOPETCHHUS HOBBIX 3HAHHM,
OpraHu3anvy  y4eOHOW  JEATENBbHOCTH, TIIOCTAHOBKH  IIEJIe, TUTAHUPOBAHUA,
CaMOKOHTPOJISI U OLIEHKH PE3YJIbTATOB CBOCU IEITEIbHOCTH, YMEHUAMHU IPEABUACTH
BO3MOYKHBIE PE3YJIbTAThl CBOUX JACHCTBUN;

- YMEHHME CaMOCTOSITENBHO IUIAHUPOBATH MyTU JOCTHKECHUS 1IEJE€M, B TOM YHCIIE
albTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubosiee 3(PGEKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX U MMO3HABATENIbHBIX 337124,

- YMEHHME COOTHOCUTHh CBOM JEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH,
OCYILECTBJIATh KOHTPOJIb CBOEW JEATEIbHOCTH B IPOLIECCE JOCTUKEHMS pe3yJIbTara,
ONPEICNISITh CIOCOOBI JEHCTBUI B paMKaxX MPEIJIOKEHHBIX YCIOBUUW U TpeOOBaHMM,
KOPPEKTUPOBATH CBOM JEHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYallUEN;

- TOHWMAHHUE PA3IUYUN MEXIy HMCXOAHBIMH (DaKTaMW W TUIIOTE3aMH JJIST MX
OOBSCHECHHS, TEOPETHUYECKUMU MOJACISAMH ¥ PpPealbHBIMU OOBEKTaMH, OBJIAJICHUE
YHUBEPCATbHBIMA YYCOHBIMU JCHCTBUSMU Ha TPHUMEpPAX TUIMOTE3 ISl OOBSICHEHUS
U3BECTHBIX (DAaKTOB ¥ DKCIECPUMEHTATHHOM TMPOBEPKHU BBIJBUTAEMBIX THUIIOTE3,
pa3pabOTKH TEOPETUIECKUX MOJIEIICH MPOIECCOB WM SBICHHM;

- (opMupoBaHue yMeHUH BOCIPUHUMAThH, MepepadaTbiBaTh U MPEIbSABIATH
uH(pOpMaIMI0O B CJIOBECHOW, OOpa3HOM, CUMBOJIMYECKOW (QopMax, aHAIM3UPOBATh U
nepepadaThiBaTh MOJYYEHHYIO HWH(GOPMAIMI0O B COOTBETCTBUM C IOCTaBJICHHBIMU
3a1a4aMu;

- MpuoOpeTeHre ONbITa CaMOCTOSITENBHOIO TOWUCKA, aHaiu3a M 0oTOopa
uH(OpMAIUU C UCOJIB30BAHUEM PA3TUYHBIX HCTOYHUKOB, U HOBBIX MH(DOPMAIIMOHHBIX
TEXHOJIOTUI JIJIS1 PELICHUS [T03HABATEIIbHBIX 33/1a4;

- YMEHHE OINpeAeNsATh MOHATHs, CO3/laBaTh OO0OOIICHUS, YCTaHABIUBATH
aHAJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOSITEIIbHO BHIOMPATh OCHOBAHUS U KPUTECPUU IS
KIaccu(uKaIym, yCTaHaBIUBAaTh MPUUYNHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccykJeHue, yMO3aKIIoUeH!e (MHAYKTUBHOE, TEAYKTUBHOE U IO aHAJIOTMHU) U JENaTh
BBIBOJIBI,

- pa3BUTHE MOHOJIOTUYECKOW M JUAIOTMYECKOM pEeYM, YMEHUS BBIPAXKAThb CBOU
MBICJIM M CIIOCOOHOCTH BBICITYIIMBAaTh COOECENHMKA, MOHUMATh €ro TOYKY 3pPEHUs,
IIPU3HABATH MPABO JIPYrOro 4eJI0BEKa HA MHOE MHEHHUE;

- OCBOCHME NPUEMOB JACHUCTBUI B HECTAHJAPTHBIX CHUTYalMsX, OBJIAJCHUE
HBPUCTUYECKUMU METOAaMU PelLIeHUs poOieM;

- (opMupoBanue ymeHUN paboTaTh B TPYIIE C BBHINOJHEHUEM PAa3IUYHbBIX
COIMAJIbHBIX POJIEH, TIPEICTaBIATh U OTCTaUBaTh CBOM B3IUIANbI U YOEKIEHUS, BECTH
JUCKYCCUIO, HAXOJIuTh OOIlee pelleHre U pas3pemaTbh KOHQIMKTHI Ha OCHOBE
COTJIAaCOBAHUS TO3UIUMK W y4€Ta WHTEPECcOB; (POPMYIHpPOBATH, APTYMEHTHPOBATH U
OTCTauBaTh CBOE MHEHHUE.

3. JInuHOCTHBIE PE3yNbTATHI:
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- c¢(OpMHPOBAHHOCTh IIO3HABATEJIHBIX HWHTEPECOB, WHTEUIEKTYAJIbHbIX U
TBOPUYECKUX CTIIOCOOHOCTEN yUaInuxcs;

- yOexAEHHOCTP B BO3MOXKHOCTH IIO3HAHUS NPUPOJBI, B HEOOXOIUMOCTU
Pa3yMHOIO HWCIOJIb30BAHMS JOCTMIKEHMM HAayKM W TEXHOJIOTMH Ul JAJbHEWIIEro
pa3BUTHUSL YEIIOBEUYECKOrO0 OOIECTBa, YBaXXEHHE K TBOpLAM HAyKH M TEXHHKH,
OTHOIICHHE K (PU3HUKE KaK FIEMEHTY O0OIIEeCTBEHHOM KYJIbTYPHI;

- CaMOCTOSITENBHOCTh B MPUOOPETEHNH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHMUIA;

- TOTOBHOCTb K BBIOOPY XKMU3HEHHOTO IYTH B COOTBETCTBHUH C COOCTBEHHBIMU
UHTEpPECAMHU U BO3MOKHOCTSIMY;

- MOTHBAaIMsl 0O0pa30BATEIbHOW JESATEIBHOCTH IUKOJIBHUKOB Ha OCHOBE
JIMYHOCTHO OPUEHTUPOBAHHOTO IMOAX0/A;

- (opmHpoBaHME OTBETCTBEHHOTO OTHOUIEHMsSI K YYEHHIO, T'OTOBHOCTU U
CIOCOOHOCTH, OOYy4arolMXCsl K CaMOpa3BUTHUIO M CaMOOOPA30BaHMIO HA OCHOBE
MOTHBAlUM K OOYYEHHIO M IIO3HAHUIO, OCO3HAHHOMY BBIOOpY M IOCTPOEHHIO
JaJbHEUIIeH NHANBUAYAIbHOU TPAEKTOPUH;

- (opmupoBaHue LIEJIOCTHOTO MHPOBO33PEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTHUKH, YUHUTHIBAIOIIETO
COLIMATIbHOE, KYJIBTYPHOE, SI3IKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTO MUPA;

- (opmupoBaHHME KOMMYHHKATUBHOM KOMIIETEHTHOCTH B  OOLIEHUH U
COTPYJHHYECTBE CO CBEPCTHUKAMU B IIpolecce 00pa3oBaTeNbHOM, OOIIECTBEHHO
I10JIE3HOH, y4eOHO-UCCIIEI0BATENIBCKOM, TBOPUECKON U IPYTUX BUJIOB IE€ATEIBHOCTH;

- (hopmHpoBaHHE LIEHHOCTH 3J0POBOr0 M 0€30MacHOro o0pa3a *KHU3HU; YCBOCHUE
IPABWJI MHANBUAYAIBHOIO U KOJUIEKTUBHOTO OE€30I1aCHOT0 IIOBEJICHUS B UYPE3BhIUANHBIX
CUTyallUsIX, YIPOXAIOIMX JKU3HU M 3J0POBBIO JIIOACH, IPABWJI IIOBEICHMS Ha
TPaHCIIOPTE U Ha I0POrax.

2. Oprasnu3alnMoOHHO-NIearornYecKue yCJI0BHUs peain3aluy NporpaMmmbl

2.1. SI3bIK peanu3anuyu NPOrPaMMbl

Peanuzammss  momosiHUTENBEHON — 00Ie00Opa30BaTENbLHON  OOIEpa3BUBAOIICH
nporpaMmmbl «OnuMnuaaHas OUONIOTHS OCYIIECTBISIETCS Ha TOCYIAapCTBEHHOM SI3bIKE
Poccuiickoii @enepannn (Ha pyCCKOM SI3BIKE).

2.2. @opma o0yueHHsI: OUHAS

2.3. Oco0eHHOCTH peasu3aluu MPOrpaMMbl

[Iporpamma peanusyercs Mo MOAYILHOMY MPUHIUITY.

OOpazoBaTenbHas mporpaMma OpPUEHTUPOBaHA Ha YriayOJNEHHYIO MOATOTOBKY B
00J1aCcTH OMOJIOTUH BHICOKOMOTHBUPOBAHHBIX TAIAHTIMBBIX 00YUYaIOIIUXCS.

[IporpamMmmoii  mpemxycMOTpEHa  CUCTEMa  B3aMMOCBA3AaHHBIX  3aHATHH,
BBICTPOCHHBIX B JIOTMYECKOM MOCIEI0BATEIBHOCTH M HANPAaBICHHBIX HA aKTUBU3ALIUIO
MO03HABaTEJIbHOM cepbl 00yJarommxcs.
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[lpu peanu3anuu MPOrpaMMBl  HUCIOJNB3YETCSI TEXHOJIOTHS KPYMHOOJIOYHON
oJla4 UH(POpMAaIIHH.

Bonbmias 9yactb BpeMeHHM OTBOJAUTCS HA pEIICHHWE 3aJad TOBBIIIEHHOTO |
BBICOKOT'O YPOBHSI CJIIO)KHOCTH.

[IporpamMmoii TpeTyCMOTPEHO TMPOBEACHUE MPAKTUYECKUX U JIaOOpaTOPHBIX
paloT 1Mo U3yyaeMbIM TEMaM U 3HAKOMCTBO C OCHOBAMHU MPOEKTHOM e TETbHOCTH.

OOpa3zoBaTenpHas TporpaMMma BKJIIOYAeT B CeOsl JIGKIIMW, MPAKTHKYMBI TIO
pelieHn0 OMOJIOTMYECKUX 3a]ad, JJabopaTopHble paboThl U 00pabOTKY MOIYyYEHHBIX
JAHHBIX, BHIIIOJHEHUE KOHTPOJIBHBIX U TECTOBBIX 3aJaHUM.

Cuctema OIEHKM 3HAHMM YYalUXCsS OCYIIECTBISIETCS 10 MEXKIYHapOIHOM
IIKae.

VY4acTe UIKOJFHUKOB B IPOrpaMMe OCYIIECTBIISIETCS Ha OIOKETHON OCHOBE.

2.4. YcaoBus Ha0opa u popMHUPOBAHUS TPYIIT

Jlng ydactuss B mporpaMMme NpuriamaroTcs oOydaromuecs 7-11-x kimaccoB
001eobpazoBarenbHbIX opranu3aiuii ropojaa Craspomnoss u [llmakoBckoro paiioHa.

Jlist yaacTtust B 00pa3oBaTenbHOM MpOrpaMMe MKOJILHUKAM HEOOX0IUMO:

- TmojaTh 3aaBKy Ha ourmanpaoM caiite L{entpa «Ilonck»,

- MOPOWUTHU BCTYHNUTEIbHBIE UCIIBITAHUS.

YcaoBHO 00yUueHHE TI0 MpOTpaMMe pa3/IesieTCsl Ha ABE CTYIICHHU:

I ctynens — 7-8 kiacchl;

2 ctynenb — 9-11 knaccel.

Ha 1-10 crynenb oOyuyeHUs 3a4MCISIOTCS y4yalllMecs, OKOHYMBILIKE B TEKYIIEM
yueOHOM Tony 6 u 7 Kjacc, mojaBluMe 3asBKy Ha caite LleHTpa M ycnemHo
IPOLIEAIINE KOHKYPCHBIN 0TOOp.

Ha 2-10 crynenp B 2025 roay BCTYNUTENIbHBIC HCHBITAHUS Ha MIPOTPAMMY
«buonorus» He MPOBOAATCA Mg oOydaromuxcs, 3akoHuuBIux 9, 10, 11 kmacc KpyKok
SIBJISIETCSI IEPEBOIHBIM.

KoHKypcHBII 0TOOp TPOBOIUTCS CPEAM YIACTHUKOB BCTYIUTEIHHBIX UCITBITAHUH,
HaOpasie He MeHee 50 % 3a BBINOJHEHNE BCTYIUTEIBHOTO 33 JaHusl.

[Tobenurenu M mpu3epbl BHICOKOPEUTUHTOBBIX OJIMMIHNAA W KOHKYPCOB, B TOM
YuCjie, U MHOTOMNPEIMETHON OJUMIIMAILI 1O OWOJIOTHH, opraHuzyeMmoin I[leHTpom
«ITouck», mony4yaroT AOMOTHUTEIbHbIEC OaJIIbI.

VYca0BUsT KOHKYPCHOTO OTOOpa TapaHTUPYIOT COOJIOJEHME MpaB y4YalllUuXcs B
00JIaCTH JIOMOJIHUTENILHOTO 00pa3oBaHUsl M O0ECHEYMBAIOT 3auuclieHue HauboJsee
CIOCOOHBIX U MOATOTOBJIEHHBIX 00YYaIOIIKUXCSl K OCBOCHUIO MTPOTrPaMMBI.

KonuuectBo oOyuaronuxcst — ot 12 10 16 yenoBek B OAHOM rpymre.

YcaoBus popMHUpOBaHUS TPYMIL: OJTHOBO3PACTHBIE — IPYMIbl (OPMHUPYIOTCA U3
y4daluxcsi oAHoro kiacca. Jlomyckaercs ywactue oOydwaromuxcsi 0oJjiee MIIAIIINX
KJIACCOB, YCIIECIIHOTO MPOLIEAIINX KOHKYPCHBIE UCTIBITAHUS 32 KJIacC 00yUYEHUS.

2.5. ®opMbl OPraHU3aLMA U MPOBeIeHUE 3AHATHIH
@opMbI OpraHv3alUy 3aHATUA — ayJWTOpHbIE (IOJ HEMNOCPEICTBEHHBIM
PYKOBOJICTBOM IIpernojaBateiisi). Takke INpeaycMOTpeHa CaMOoCTOsiTellbHas padboTa
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oOydJarormuxcs (3a paMKamMu Y4eOHOTro IIaHA) MPU TOJATOTOBKE K OJUMITMAIaM M
KOHKYpCaM.

@dopMbl  TIPOBENCHUS]  3aHATHIA: KOMOWHUPOBAHHBIC,  TEOPETHYECKHE,
paKTUYECKue, 1abopaTOpHBIC, CAMOCTOSTEIbHBIC, KOHTPOJBHEIE, 3aIIUTa MPOEKTOB.

dopMbI OpraHu3anuu JesTeIbHOCTH 00yYatOIUXCS:

- (ponTanpHas: paboTa megarora co BCEMHU yUalluMUCS OJHOBpeMeHHO (Oecena,
M0Ka3, 00BICHEHUE U T.I1.);

- TpyNIoBas: opraHu3amus paboThl (COBMECTHBIE JACHCTBHUSA, OOIICHHE,
B3aMMOTIOMOIIb) B MajIbIX TpyMmax, B T.4. B Mapax, JJIA BBIIOJHEHUS OMPEISICHHBIX
3a/1a4; 3aJaHuE BBITTOJHACTCS TAaKUM 00pa30oM, 4TOOBI OBLI BHJICH BKJIAJ KaXKJIOTO
ydamerocst (Tpymnmbsl MOTYT BBITOJHATH OJMHAKOBBIC WIIM pa3HbIC 3aJaHUs, COCTaB
TPYIIBI MOYKET MEHATHCS B 3aBUCUMOCTH OT IIEJTH JICSITCIIBHOCTH );

- KOJUICKTMBHAS: OpraHu3amus TMPOOJIEMHO-TIOMCKOBOTO WM TBOPYECKOTO
B3aMMOJICUCTBUS MEXKIYy BCEMH JCTbMH OJHOBPEMEHHO (pEMeTHUIHsI, TTOCTAaHOBOYHAS
paboTa, KOHIIEPT, CO3/ITaHNEe KOJUIEKTUBHOTO MTAHHO | T.I1.);

- WHIUBHUAyaJbHas: OpraHu3yeTcs sl paboThl ¢ 0c000 ONapEeHHBIMH JIETHMH,
JUTSI KOPPEKIMK MPOOEIIOB B 3HAHUSIX M OTPAOOTKH OTACIIbHBIX HABBIKOB.

Pexxum 3ansaTHIl:
[Tporpamma peanusyercs B r. CtaBpomnose B ouHoi ¢popme B 7-11 kmacce — 1 pa3
B Hegemo no 4 ypoka. [IponomxurensHocTs 1 ypoka 40 MUHYT.



YUEBHBIN IJIAH
Ne HaumeHoBanue MoayJisi, KonTakTHas paéora DopMbI
TeM | y4eOHOro Kypca o0yyarommxcs ¢ KOHTpPOJIA /
bl npenojgaBaresieM, YacoB arTecTalnuu
Teopus | IIpakrtuka | Bceero
1. 7 xnacc «boraHuka. 32 54 136 Hroroseii
300J10T s KOHTPOJIb
2. 8 Ki1acc «AHatomus u 90 46 136 HroroBsrit
(bu3HOIOTHS YeToBEeKay KOHTPOJIb
3. 9 kimacc «OCHOBBI 00IIIEH 32 54 136 Htoroseri
OUOJIOTUNY KOHTPOJIb
4. 10 knacc «MonexkynsipHas 36 50 136 Hroroseiit
OuoIIoTUs KOHTPOJIb
5. 11 knmace «CnoxHble 102 34 136 Nrorosslit
BOIIPOCHI OMOJIOTUIY KOHTPOJIb
HToro: 442 238 680
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HaumenoBanue MmoayJis, T'on Jara JlaTa KoanuectBo | KoamuecrBo | KoamuecTBo Pexxum 3anarni
y4eOHOro Kypca o0y4eHHUs HAYa/la | OKOHYAHHA | Yy4eOHBIX y4eOHBIX Y4eOHBIX
o0y4eHust | o0y4eHHsI Heaelb THen 4acoB

7 xnacc 1 ron 08.09.2025 | 31.05.2026 34 34 136 1 pa3 B Henento 1o 4
«boTtaHnka. 300J0THs» oOy4eHus yaca

8 kimacc «AHaTOMHSI ¥ (PU3UOIOTHS 1 ron 08.09.2025 | 31.05.2026 34 35 136 1 pa3 B Hepemo 1o 4
YEJIOBEKA) oOy4eHus yaca

9 knacc 1 ron 08.09.2025 | 31.05.2026 34 34 136 1 pa3 B Henento 1o 4
«OCHOBBI 0011I€H OMOTOTHI oOy4eHus gaca

10 kiace 1 ron 08.09.2025 | 31.05.2026 34 34 136 1 pasa B Hezemo 1Mo
«MonekymnsipHas OMOIOTHS» oOy4eHus 4 gaca

11 xnacc 1 ron 08.09.2025 | 31.05.2026 34 34 136 1 pasza B Hezelno 1o
«C110’KHBIE BOITPOCHI OMOJIOTHUN 00y4YeHHS 4 yaca
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PABOYAS ITPOIT'PAMMA YYEBHOI'O KYPCA
«BOTAHMUKA. 300J10I' US5I»

7 kaacc

Kypc «boranuka. 30010rus» npeHa3HayueH JJIsl ydaluxcs 7 Kiacca.

B kypce «boranuka. 30070THs» paccMaTpuUBAIOTCS JIBa pasiena OHOJIOTHH
«boranuka» 1 30010rUNY.

IlepBas 4vacTte kypca pazzgen «boranuka» peanuszyercss B HNEPBOM IOJYTOJUHU.
Bropas yacts «30050TUs1» — BO BTOPOM HOJYTOAMH.

Kypc 3HakoMuT oOydaromuxcsi O CTPOEHHUEM, CUCTEeMATHYECKUMH T'PYIIaMu U
ABOJIIOIUEHN PACTUTEIIBHOTO U )KUBOTHOTO MHUPA.

B pe3yabTare ocBOeHHsI Y4eOHOI0 Kypca 00y4arOIUiCH J0JIKeH:
3HATB:

MpU3HAKU OMOJIOTHYECKUX OOBEKTOB:

- pacTUTEIbHBIX OPTaHU3MOB;

- CXOJCTBA M pa3IU4Us KJIETOK;

- TOMYJISINH, SKOCUCTEM, arpO3KOCHCTEM, OUOCHEPHI;

- CYIIHOCTHh OMOJIOTUYECKUX MPOIIECCOB;

- OOMEH BEIIECTB U MPEeBpallleHUE YHEPTUH, MUTaHue ((POTOCUHTE?);

- JpIXaHUE, BBIACIICHUE, TPAHCTIOPT BEIIECTB, POCT, Pa3BUTHE;

- peryJslus KU3HEACATSIbHOCTH OpraHN3Ma;

- 0COOEHHOCTH CTPOCHHSI PACTUTEIHHBIX OPTaHU3MOB;

- 3BOJIIOIIMOHHBIE MPOLIECCHI U CUCTEMATUYECKUE TPYTIIbI;

YMETb OOBACHSTD:

- ponp Ouonornun B (HOPMHPOBAHMM COBPEMEHHOM €CTECTBEHHOHAYYHOMU
KapTHUHBI MUPA, B IPAKTHYECKOMN NEATEIbHOCTH JIIOJIEH U CAMOT0 YUYEHUKA;

- POACTBO, OOILIHOCTH MPOUCXOXACHHUSA W IBOJIOLHUIO pacTeHHU (Ha mpumepe
COIIOCTABJICHUS OT/IEIbHBIX TPYIIN);

- pOJNb pPACTUTENBHBIX OPraHU3MOB B JKM3HM 4YellOBeKa M COOCTBEHHOIA
NesITeTbHOCTH;

- B3aMMOCBSI3U OPTraHU3MOB U OKpY’KaloIlel Cpebl;

- POJIb PaCTUTENBHBIX TOPMOHOB;

- U3y4yaTh OMOJIOTHYECKHE OOBEKTHI U IMPOILIECCHI;

- OIHKCHIBATH U OOBACHATH PE3YIbTATHI ONBITOB;

- ONHCHIBATh OMOJOTHYECKHE OOBEKTHI;

- pacro3HaBaTh U ONMHCHIBATH;

- Ha pucyHkax (otorpadusix) OCHOBHbIC YaCTHU U OPTAaHOUBI KIETKH;

- Ha pucyHkax (otorpadusix) opranbl U CUCTEMBbI OPTAHOB;

- Ha pucyHkax (pororpadusix) opranbl IBETKOBBIX PaCTEHUH, PACTEHUS Pa3HbBIX
OTJICJIOB;

- KyJbTYpHBIE pacTeHMs, CbeJOOHbIE M SJOBHUTHIC, OMACHbIE AJIs YeIOBeKa
pacteHus;
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- CpaBHMBATh OHMOJOTHMYECKHE OOBEKTHl (KJIETKH, TKaHW, OPTaHbl U CHUCTEMBI
OpraHoOB, MPEICTaBUTENICH OTAECIbHBIX CUCTEMATUUYECKUX TPYII) U JENaTh BHIBOJBI Ha
OCHOBE CPaBHECHMUS;

- TMPOBOAUTH CAMOCTOSTENbHBIN MOUCK OMOJIOTUYECKONH MH(POPMALIMH: HAXOIUTh
B HAy4YHO-TOIYJISIPHOM TEKCTE€ HEOOXOJAUMYIO0 OMOJIOTMYECKYI0 HHPOPMALIUIO O KUBBIX
OpraHn3Max, IPOLIECCaX U SBIICHUSIX;

- paboTtarb C TEePMUHAMU U TTOHATUSIMU;

- HUCIIONIb30BAaTh TNPUOOpPETEHHbIE 3HAHUS W YMEHUS B TPAKTUYECKOU
JESATEIbHOCTH U MOBCETHEBHOM KU3HHU.

TemaTuueckuii niian Kypca «boranuka. 300J10rus»

Ne HaumenoBanue pasjaesia, TeMbl KonTakTHas paGora o0yyawmmxcs ¢
TeMbl npenojgaBaresnieM, 4YacoB
Teopus IIpakTukKa Bcero

1. Bsenenue. buonorus — Hayka 0 JKMBOM 2 2 4

2. IIpu3HaKy KUBBIX OPraHU3MOB 4 4 8

3. CucreMaTnKa )XMBBIX OPraHU3MOB 8 2 10

4. boranunka 38 18 56

5. 300J10THA 36 18 54

6. INonBenenme UTOroB 2 2 4

Hroro: 90 46 136

Conep:xkanue kypca «boranuka. 3ooJ10rus»

Tema 1. Beenenue. buoJiorusi — Hayka 0 :KUBOM.

Teopusi: buonorms xak Hayka. Meroabl U3y4eHUs HKHUBBIX OOBEKTOB.
Y BenauuuTenbHblE TPUOOPHI.

IIpakTuka: [IpaBuia paboTsl C yBEIMUUTEIbHBIMU IPUOOpPAMU.

OcHoBHBIE MeTOABI M (DOPMBI PEATH3ALHUHN COACPKAHUA IPOrPAMMBI:
1) mo criocoOy opraHu3ay 3aHATHI — CIIOBECHBIC, HATJISIAHBIE, IPAKTUYECKUE;
2) 10 YPOBHIO JESATEIBHOCTH 00YJarOMMXCsl — 00bACHUTENbHO-WITIOCTPATUBHEIE,
PENpPOYKTUBHBIE, YACTHYHO-TIOUCKOBBIE, UCCIIEA0BATEIbCKUE.
dopma pean3alnn: OYHas.

CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPyIIOBasi, PpoHTaIbHAs padoTa.

@®opma noaBeJeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX PabOT MO
M3y4aeMOHU TEME.

Tema 2. IIpu3HaKky )KMBBIX OPraHU3MOB.

Teopusi: OCOOEHHOCTH CTPOECHMSI WM CpPAaBHEHHS KIETKM pPa3IUYHBIX LAPCTB
npuponabl. OpraHonbl LHATOILIA3Mbl U MX 3HAYEHHUE B KU3HEIESITEIBHOCTH KIIETKH.
Tunel muacTua, CTpoeHUEe U BbINOJHAEMble (QyHKIMU. OTIUYUTENbHBIE OCOOCHHOCTH
MEPBUYHON M BTOPUYHON 000JI0YKU. XUMHUUYECKUN COCTaB KJIETKU. OCHOBHBIE KJIACCHI
BEILIECTB, COCTABJIAIOIINX KIIETKY.

IIpakTuka: Knerka. IlpuroroBieHue, MHKPOCKOIIMPOBAHME W PUCYHOK
BPEMEHHBIX M IIOCTOSHHBIX IIPENApaToOB, CTPOCHUE KIIETKU: XJIOpOIIacTel. [lemeHne
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A7pa B KJIETKaxX KOpeIlKa penyaToro Jyka (MocTosHHbINA mpenapat). O00JI0UKH KIETOK
sanuaepmuca aucta. KpaxmanbHele 3epHa B KIIyOHSX KapTOQets.
OcHoBHBIe MeTObI 1 (POPMBI peau3aluM COAEPKAHUS NPOTPAMMBI:
1) mo criocoOy opraHu3any 3aHATHI — CIIOBECHBIE, HATJISIAHbIE, IPAKTUUYECKUE;
2) 0 YPOBHIO JESATEIBHOCTH 00Y4arOIIMUXCsl — 00BICHUTENbHO-WIIFOCTPATUBHBIE,
PENpPOAYKTUBHBIE, YACTUYHO-IIOMCKOBBIE, UCCIIEOBATEIBCKHUE.
dopma peanuzanyu: O4Hasl.
CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPYIIOBas, PpoHTaIbHAs padoTa.
@®opma noaBeeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX PabOT MO
M3y4aeMOU TeME.

Tema 3. CucreMaTHKA )KUBbIX OPraHU3MOB.

Teopusi: CucremaTnka — Hayka O KiaccUpUKaluuu opranu3mMoB. OcoOEHHOCTH
napctsa Bupycsl, Apxeu, baktepuu, I'puObl 1 nx MHOroodpasue

IIpakTHKa: pelieHue 3a1aHUN MOBBILIEHHON CIIO)KHOCTH 110 TEME.

OcHoBHBIE MeTOABI M (DOPMBI PEATH3ALHUHN COACPKAHUA IPOrPAMMBI:
1) mo crioco0y opraHu3any 3aHATHI — CIIOBECHBIE, HATJISIAHBIE, IPAKTUYECKUE;
2) 10 YPOBHIO JESATEIBHOCTH 00Y4arOIIMUXCsl — 00BICHUTEIbHO-WIIFOCTPATUBHBIE,
PENpPONyKTUBHBIC, YACTHYHO-TIOUCKOBBIE, UCCIIEA0BATEIBCKUE.
dopmMma peas3anuu: OYHas.

CpencrBa 00yuyeHHsi: UHIUBUyadbHAas, TPYIIOBas, PpoHTaIbHAs padoTa.

®opMa noaBeIeHUs UTOI0B: BHIIIOJIHEHUE TECTOB 110 U3y4aeMOU TEME.

Tema 4. boranuka.

Teopusi: OOmias xapakrepuctuka napctsa Pactenus. TkaHu BRICIINX PaCTCHUH.
BereratuBHbie opransl 1BeTKoBBIX pacteHuit: Kopens. [loGer. L{BeTok u ero ¢hyHKIuu.
Cougetus. [lnoasr u cemena. MHoroo6pasue pacrenuit. JIumalHUKY, BOJIOPOCIIH, MXH,
MarOPOTHUKOBUIHBIE, TOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE. KU3HEHHBIE  LIUKJIBI
oTAcNOB  pacteHud. OpnHOAONIBHBIE W JAByHOJbHbIe pacTeHus. CemeicTBa
MOKPBITOCEMEHHBIX. [Ipoliecchl B pacTUTENbHBIX KJIETKaX: (POTOCHUHTE3, JbIXaHUE,
MJ1a3MOJu3. JIBHKEHHUE 10 COCYIaM.

IpakTuka: Tkanu pacTeHuid (MOCTOSIHHBIN Tpernapar), CTpOeHHEe MONEPEUHBIX U
MPOJIOJIBHBIX CPE30B OPTraHOB: KOPEHb, CTeOEINb, TUCT. CTpOEHHE U BU/IbI BEI€TATUBHBIX
OpraHOB: IIBETOK, COI[BETHS, IUIO/A, CEMEHAa. OCOOCHHOCTH CTPOCHUS U
KU3ZHENICATSIIbHOCTH Pa3IMYHbIX pacTteHuid. CpaBHeHue ramerodura u crnopodura B
KU3HEHHOM IMKJIE PACTEHUU. DKCIEPUMEHTHI MO H3YYEHUIO MPOIECCOB AbIXaHUS U
dboTOoCHHTE3a 1O pa3HUIE TOIJIONIEHUS WJIM BBIJCICHUS YIIEKHCIOro Tasa.
HabGnronenue mia3monusa npy pa3IunaHbIX H3MEHEHUSIX YCIOBUSX.

OcHoBHBIE MeTOABI U (OPMBI PeaTU3ALUM COACPKAHUS IPOrPAMMBI:
1) mo cnocoOy opraHu3aly 3aHATUNA — CIIOBECHBIE, HATJISAHBIC, TPAKTUYECKUE;
2) 110 YPOBHIO JIEATETLHOCTH 00YUYaIOIUXCS — 00BSICHUTENBHO-UJUTFOCTPATUBHBIE,
pPENpPOAYKTUBHBIE, YACTUYHO-ITIOMCKOBBIE, UCCIIEIOBATEIIBCKHUE.
dopma peaiu3alun: OYHas.

CpeacrBa 00y4yeHusi: MHIMBUIyalIbHAs, TPYINOBas, (PpoHTaNbHAS padoTa.
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dopma noaABeeHUsI UTOTOB: BBHITIOJHEHNWE TECTOB M MPAKTUYECKUX PaOOT TIO
M3y4aeMOU TEME.

Tema 5. 3oo00rHs.

Teopusi: OOmas xapaktepucthka mapcrtBa KuBOTHBIX. CTpoeHHE KIETKH H
TKaHEH >KMBOTHBIX. CHCTEeMaTHYeCKHE TPYIIbl )KUBOTHBIX: [IpocTeitmme, O00M0YHUKH,
Kumeunononoctusle, Tumner Yepsei, Moimtocku, Wrimokoxwue, YUneHuctoHorue,
Hankmacc PwiOb, AM$uobun, Pentumum, Iltune;, Mnekonuraromuye. DBOIIOIUS
KUBOTHOTO Mupa. [IpucrnocobaeHus k cpeaam oOuTaHus.

IIpakTukKa: wW3yYyeHHWE TOTOBBIX WPEMAPATOB CTPOCHHUS OECIO3BOHOYHBIX
KUBOTHBIX. M3ydeHne THCTOJOTHYECKHX IMpenapaToB. V3ydeHune roiocoB U 3BYKOB
3eMHOBONHBIX, [ITHI. XoJoKanus BOJHBIX MJICKOMUTAIONUX W PYKOKPBUIBIX.
Nzyuenne popmyn 3y00B MIICKOMUTAIOIIMX.

OcHoBHBIE MeTOABI M (DOPMBI PeaTH3aNUN COEPKAHUS MPOTPAMMBI:

1) mo cmocoOy opraHu3aIvu 3aHATHH — CIIOBECHBIC, HATJISAHBIC, TPAKTUYCCKUE;
2) 10 YPOBHIO JICATEILHOCTH 00yUYaIOIIHUXCS — O0BICHUTEIbHO-UUTFOCTPATHBHBIC,
PENPOTYKTUBHBIC, YACTHYHO-TIOMCKOBBIC, UCCIICA0OBATEIIbCKHUE.

dopma peas3aIui: OYHasl.

CpencrBa 00yueHusi: HIUBUIyaIbHAS, TPYIIIIOBas, (ppoHTaIBHAS paboTa.

dopma moaABeIeHUsI UTOTOB: BBHINIOJHEHUE TECTOB M NMPAKTUYCCKUX PabOT IO
M3y4aeMOU TEME.

Tema 6. IlonBeneHue nToros
Teopusi: pa360p BBHIMOTHEHUS 3a/JaHNN TTOBBIIIICHHON CIOKHOCTH.
IIpakTHKa: UTOrOBOE TECTUPOBAHHUE.
OcHoBHBIE MeTObI  (GOPMBI peain3aliu COJAEPKAHUS IPOrPAMMBI:
1) mo cnocoOy opraHu3alu 3aHATUNA — CIIOBECHBIE, HATJISAHBIE;
2) 110 YPOBHIO JIEATETLHOCTH 00YUYaIOIUXCS — 00BSICHUTENBHO-UUTFOCTPATUBHBIE,
YaCTUYHO-IIOMCKOBBIE.
dopma peaiu3alnn: OYHasl.
Cpeacra 00y4yeHusi: MHIUMBUIyallbHAs, TPYIINOBast, PpoHTaNbHAS padoTa.
dopMa noaBeIeHUsI UTOI0B: BBIIIOJIHEHUE UTOTOBOTO TECTA.
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PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AHATOMMUA U ®PU3NOJIOT'UA YEJTOBEKA)>

8 kiace
Kypc «Anatomusi 1 ¢GU3HOIOTHSA YEIOBEKa» NpPEIHA3HAYCH Ui ydaluxcs 8
KJjacca.
B kxypce «Anatomus u (U3HOJOTHUS» PACCMATPUBAIOTCS TEMBIL: «AHATOMHUS
YeJIOBEKa», « DU3UOJIOTHS YEIIOBEKAY, «3I0POBhE YCTIOBEKAY.
Kypc 3HakoMuT OOydYarOIMXcs C OpPraHM3MOM 4YEJIOBEKa, KaK CIIOXKHOM
OMOCHCTEMOM.

B pesyabTare 0cBOeHHS yUeOHOT0 Kypca 00y4arOIUIiCS 0JIKEH:
3HATh NPU3HAKUA OMOJIOTMYECKUX OOBEKTOB:

- KJIETKa;

- TKaHU;

- Oprassl;

- CHCTEMBI OPTaHOB;
CYIIHOCTh OMOJIOTMYECKHX MTPOLIECCOB:

- 0OMEeH BeIIEeCTB U MPEBPAICHUE YHEPTUH, TTUTAHUE;

- JIbIXaHUeE, BbIJIETICHUE, TPAHCIIOPT BEUIECTB, POCT, PA3BUTHE;

- peryysiuus KU3HEJEATeIbHOCTH OpraHu3Ma;

- 0COOEHHOCTHU CTPOEHHUS YEJIOBEKA;

YMETh:

- TIPOBOAWTH TPUMEPHBIA pacu€T CcOATAHCHPOBAHHBIX W TOJHOIICHHBIX HOPM
MUTAHMS 17151 KOHKPETHOTO CITydast;

- OKa3bIBaTh MEPBYIO MOMOIIb MPHU MHUIIEBLIX OTpaBieHUusX. OKa3bpIBaTh NEPBYIO
MTOMOIIIb MTPH TOTEPTOCTSIX, 0OMOPOKEHUSX U OKOTaAX;

- HU3MEPATh apTepUabHOE JABJICHHE M TOSCHATH PE3yJbTaThl 3aMepa; MEpPUTh
UCC; oka3pIBaTh MEPBYIO OMOILB [TPU KPOBOTEUEHUSAX;

- OKa3bIBaTh MEPBYIO TTOMOIIH TP PACTSHKEHUHN CBSI30K, BEIBUXAX U MEPEIOMAX;

- M3y4YaTh OMOJIOTHYECKHE OOBEKTHI U MPOIIECCHI;

- OIUCHIBATh U OOBSACHATH PE3YJIbTaThl OMBITOB;

- OIHUCHIBATh OMOJIOTUYECKHE OOBEKTHI,
pacro3HaBaTh U OTIMCHIBATH:

- Ha pucyHkKax (doTorpadusix) OCHOBHbIC YaCTU U OPTaHOU/IbI KJIETKU;

- Ha pucyHkKax (poTtorpadusx) opraHbl U CHCTEMbI OPraHOB;

- TPOBOJHUTH CAaMOCTOSTEIbHBIM OUCK OMOJIOTHYEeCKON MH(pOpMaIK: HAXOAUTh
B HAYYHO-TIOMYJISIPHOM TEKCTE HEOOXOAMMYIO OMOJIOTHYECKYI0 HHPOPMAITUIO O KUBBIX
OpraHu3Max, Mporeccax u sIBICHUSX;

- paboTath ¢ TEPMUHAMU U TTOHSATUSIMU;

- TPOIIECCHI B cxeMax, rpadukax, JuarpaMmax;

- HWCTOJh30BaTh MPUOOpPETEHHBIE 3HAHUS W YMEHHUS B MPAKTHYCCKOU
NeSATeTLHOCTH U TTOBCETHEBHOMN KU3HHU.
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TemaTn4yeckuii MIaH Kypca «AHATOMHUS U (PU3HOJIOTHS YeJIOBEKA)

Ne HaumenoBanue pasjaesia, TeMbl KonTakTHasi padora o0y4yarwmmxcs
TeMbI ¢ mpenofaBarTesaeM, 4acoB
Teopus | IIpakTuka Bcero
1 Beenenue. AHTpororenes 4 4 8
2 OnopHo-ABUTaTeNbHas CUCTEMA 8 8 16
3 KpoBeHocHas cuctemMa 1 MMMYHHUTET 10 6 16
4 Jpixanue 8 4 12
5 [InmeBapenue 8 4 12
6 Brinenenne 8 6 14
7 Hepsnas cucrema 16 6 22
8 DHJIOKpUHHAS CUCTEMA 10 6 16
9 [TonoBas cucrema 10 6 16
10 TlonBeneHue UTOroB 4 4
Hroro: 82 54 136

Conep:xanune Kypca «KAHATOMHUSA U (PU3KO0JIOTHS YeJIOBEKA»

Tema 1. BBenenne. AHTpONoOreHes.

Teopusi: OcobOeHHOcTH CTpoeHUS W (YHKIUH KIETOK U TKaHEW:
COCIMHUTEILHOM, SMUTEINAIIBHOM, MBIIIEYHOM, HEPBHOM. MECTO YENOBEKA B CUCTEME
OpraHu4eckoro Mupa. AHTponoreses. Paceol.

IIpakTHKa: U3y4yEeHHE THUCTOJIOTMYECKUX MPENapaTroB: BUAbI COCIMHUTEIIBHON
TKaHH, SIUTEIUAIBbHOW, MBIIICYHOW, HEPBHOM. BBINOIHEHNE OJIMMITUAJAHBIX 3aJaHUAN
MPONUIBIX JIET.

OcHoBHBIE MeTOABI U (OPMBI PeATU3ALUN COACPKAHUSA IPOTrPAMMBI:

1) mo cnoco0y opraHu3anuu 3aHATHIA — CIIOBECHBIE, HATJISHbIE, TPAKTUYECKHUE;

2) MO YPOBHIO IESITEIHHOCTH 00YYAIOIMUXCS — 0OBSICHUTEIbHO-UUTFOCTPATUBHBIE,
penpOIyKTUBHBIE, YACTUYHO-TIOUCKOBBIE, HCCIIEA0BATEIHCKUE.

dopmMa pean3aiu: OYHasl.

CpencrBa 00y4eHmsi: HIMBUAYalIbHAS, TPYNIIOBast, PpoHTabHAs paboTa.

dopMa noaBeieHUsI UTOTOB: BHITIOJTHEHUE TECTOBOM PAOOTHI.

Tema 2. OnopHo-aBUraTeIbHAsI CHCTEMA

Teopusi: OcobenHoctu crTpoeHuss u (QYHKIUH KocTHOM TKaHu. CTpoeHue
KOCTHOIO M MBIIIEYHOTO cKeynera 4venoBeka. OCOOCHHOCTH COEIMHEHUS KOCTEH.
OCHOBHBIE THIIBI IBUKEHUSI.

IIpakTuka: u3yyeHne rucTOIOrMYECKUX MpenapaToB, IpakTHIecKue padoThl Ha
IPOBEPKY OCAHKH, HAJIWYUS IJIOCKOCTONHMSI, CPABHEHUE CKEJIeTa MajJCOHTOJIOTUYECKUX
OCTaHKOB aHTPOIOUJIOB CO CKEJIETOM YeJIOBEKa.

OcHoBHbIE MeTOAbI M (GOPMBI peaTu3aluM COIeP:KaHUsI IPOrPaMMBbI:

1) o cnoco0y opraHu3anuy 3aHsATUNA — CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKHE;

2) 0 YPOBHIO AESATEIBHOCTH 00y4atoIXcsi — 00bICHUTEIbHO-UIUTIOCTPATUBHBIE,
PenpoIyKTUBHbIE, YACTUYHO-TIOMCKOBBIE, UCCIIE0BATENILCKHUE.

®opma peanuzanuu: oyHasl.
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CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPyIIOBas, PpoHTaIbHAs padoTa.
@®opma noaBeJeHHs] UTOTOB: BBIMOJIHEHUE TECTOB M MPAKTUYECKUX paboT 1o
M3y4aeMOH TEME.

Tema 3. KpoBeHocHasi cucteMa 1 MMMYHMTET.

Teopusi: Bunsl uMMyHHTETaA, KPOBb U €€ COCTaB, JIM(Da U ee cocTaB, PyHKIHUU
KpoBH U JuMdsl, yuenue . M. MeunukoBa. ['pynmsl KpoBU, JIOHOPCTBO. CTPOCHUE U
paboTa cepiia, 0COOEHHOCTH KPOBEHOCHBIX COCYJIOB, KpOBOOOpalieHue, OONbIION U
MaJIblii KpyTd KpOBOOOpaIlleHusl, IBHKEHHE KPOBH IO COCyAaM, MepBas MOMOIUIb MpH
kposoreueHuu. [lynsc. Kapanorpamma. ['uruena cepaeqHo-cocyaucTon CUCTEMBI.

IIpakTHKa: u3ydeHHE TOTOBBIX IPENAPATOB KPOBU, H3YYEHHUE KIIETOYHBIX
BKJIFOUEHUI KpOBH. V3yueHue aHATOMUYECKHMX OCOOEHHOCTEH COCYIOB KPOBEHOCHOIA
CUCTEMBI, paboTa TOHOMETpa, myJibce. [IpaBuna paboTsl ¢ kapauorpammoii. Beimonxnenue
OJINMITMA/IHBIX 3aJaHUH MPOLUIBIX JIET.

OcHoBHBIE MeTOABI M (POPMBI PEATH3ALHUHN COACPKAHUA IPOrPAMMBI:

1) no croco0y opraHu3aluy 3aHATUI — CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKUE;

2) 110 YPOBHIO JEATEIBHOCTH 00YyYaroMXCcsl — 00bSICHUTENbHO-WIIIFOCTPATUBHEIE,
PENpPONYyKTUBHBIC, YACTHYHO-TIOUCKOBBIE, UCCIIEA0BATEIbCKUE.

dopMa peanuzanuu: O4Has.

CpencrBa 00yueHusi: UHIMBUyalbHAas, TPyNIIOBasi, ppoHTaIbHAs padoTa.

@®opma noaBeeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX PabOT MO
M3y4aeMOU TEME.

Tema 4. /Ibixanue

Teopusi: Opranbl AbixaHus, OCOOEHHOCTH CTPOCHHS M (DYyHKUHUU. OTambl
JbIXaHMsI, Ta3000MeH B Jerkux u TKaHsax. CoenuHenusi remorjoOuHa. JKuzHeHHas
€MKOCTb JieTKuX. J(nadparmansHoe apixaHue. ['Mrnena npxareabHONU CUCTEMBI.

IIpakTnka: wu3ydyeHHE TOTOBBIX IpPENApaToB, H3YYEHHE AHATOMMUYECKUX
OCOOEHHOCTEl TropTaHu, Tpaxeu, OpOHXOB, albBEOJ, JErkux. Pabora crnupomerpa.
BrinonHeHne onMMnuaaHbIX 3aJaHUH MPOLUIBIX JIET.

OcHoBHBIe MeTObI 1 (POPMBI peau3aluM COAEPKAHUS POTPAMMBI:

1) no croco0y opraHu3aluy 3aHATUI — CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKUE;

2) 110 YPOBHIO JEATEIBHOCTH 00YYaroMXCsl — 00bSICHUTENbHO-WIITFOCTPATUBHEIE,
pPENpPOIYKTUBHBIE, YaCTUYHO-IIOUCKOBBIE, UCCIIEI0BATEIbCKHE.

dopma pea3alnn: OYHas.

CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPYIIOBas, PpoHTaIbHAs padoTa.

@®opma noaBeJeHHs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX PabOT MO
M3y4aeMOU TEME.

Tema 5. [IumeBapenue.

Teopusi: cTpoeHue NUIIEBAPUTEILHON CUCTEMBI, OOMEH BEIIECTB M MHUTAHHE,
3a00J1€BaHuUs MUIIEBAPUTEIHHON CUCTEMBI.

IIpakTHka: HU3ydeHUE TUCTOJIOTMYECKHX MPENapaToB, PEAKUUs YrIeBOJOB Ha
(dbepMeHTBl  CJIOHBI, pacyeT »SHEPreTUYECKOW UEHHOCTH Oito[. BeimomHeHue
OJIMMIIMAIHBIX 3aJaHAN MPOUUIBIX JET.
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OcHoBHBIE MeTOABI M (POPMBI PeATH3ALUN COACPKAHUS IPOrPAMMBI:

1) no croco0y opraHu3aluy 3aHATUI — CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKUE;

2) 110 YPOBHIO J€ATEIBHOCTH 00YYaroMXCcsl — 00bSICHUTEIbHO-WIITFOCTPATUBHEIE,
PENpPOAYKTUBHBIE, YACTUYHO-IIOMCKOBBIE, UCCIIEOBATEIBCKHUE.

dopma peanuszanu: O4Hasl.

CpencrBa 00yueHusi: MHIMBUYyalbHAasl, TPYyNIIOBasi, ppoHTaNIbHAs padoTa.

®opma noaBeJeHHs] UTOIOB: BBIIIOJHEHUE TECTOB M MPAKTUYECKUX pPadOT IO
U3y4aeMOU TEME.

Tema 6. Boigesienue.

Teopusi: cTpoeHHE BBIACIUTEIBHON CHCTEMBI, IOYEK, MOYEBOIO ITy3bIpA.
MO4e00pa3oBaHue, 3a00JICBaHNS BBIICIUTEIHHON CHCTEMBI.

IIpakTHkKa:  W3y4yeHHE  TUCTOJIOTMYECKMX  IpernaparoB.  BelnmoigHeHwue
OJINMITMA/IHBIX 3aJaHUM MPOLUIBIX JIET.

OcHoBHBIE MeTOABI M (POPMBI PEATH3ALHUHN COACPKAHUA IPOrPAMMBI:

1) no croco0y opraHu3aluy 3aHATUI — CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKUE;

2) 110 YPOBHIO JEATEIBHOCTH 00YyYaroMXCcsl — 00bSICHUTENbHO-WIIIFOCTPATUBHEIE,
PEIpPONYyKTUBHBIC, YACTHYHO-TIOUCKOBBIE, UCCIIEA0BATEIbCKUE.

dopMa peanuzanuu: O4Has.

CpencrBa 00yueHusi: UHIMBUYyalbHAas, TPyNIIOBasi, ppoHTaNIbHAs padoTa.

@®opma noaBeeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX PabOT MO
M3y4aeMOU TEME.

Tema 7. HepBHas cucrema.

Teopusi: cTpoeHrEe TOJIOBHOTO MO3ra, CIMHHOTO MO3ra, OCOOEHHOCTH pabOThI
BErE€TaTUBHOM HEPBHOM CHCTEMBI, BbICIIAs HEpPBHAs JEATEIbHOCTh (p€4yb, NAMSTh)
3a00J1€BaHUsl HEPBHON CUCTEMBI.

IIpakTHKa: U3y4yeHUE T'UCTOJOTMYECKUX IpenaparoB, yreHue MPT romnoBHOrO
MO3ra, M3y4€HHE NPOBEIACHUS HUMIYJIbCOB IO pedIEKTOPHON ayre Ha NpUMEpe
KOJICHHOTO pe(iiekca. BpInoaHeHNE OIMMITHAIHBIX 3aaHUHA TPOLUIBIX JIET.

OcHoBHBIE MeTOABI M (POPMBI PEATH3ALUH COACPKAHUA IPOrPAMMBI:

1) no croco0y opraHu3aluy 3aHATUI — CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKUE;

2) 110 YPOBHIO JEATEIBHOCTH 00YYaroMXCsl — 00bSICHUTENbHO-WIITOCTPATUBHEIE,
PENPOAYKTUBHBIE, YACTUYHO-TIOMCKOBBIE, UCCIIEN0BATEIbCKUE.

dopma pea3alnn: OYHas.

CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPYIIOBas, PpoHTaIbHAs padoTa.

@®opma noaBeJeHHs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX PabOT MO
M3y4aeMOU TEME.

Tema 8. JHIOKpUHHAS cUCcTeMA.

Teopusi: TOpMOHBI, KeJI€3bl APHIOKPUHHON CHCTEMBI, CTPOCHHE SHIOKPHUHHOMU
CHUCTEMBI, 3a00JIeBaHUs SHJOKPUHHON CUCTEMBI.

IIpakTHka: W3YyYE€HHE  TUCTOJOTUYECKUX  IPEernapaTosB. Brmmonnenune
OJIMMITUAJTHBIX 33JJaHUM MPOIBIX JIET.
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OcHoBHBIE MeTOABI M (POPMBI PeATH3ALUN COACPKAHUS IPOrPAMMBI:

1) no croco0y opraHu3aluy 3aHATUI — CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKUE;

2) 110 YPOBHIO J€ATEIBHOCTH 00YYaroMXCcsl — 00bSICHUTEIbHO-WIITFOCTPATUBHEIE,
PENpPOAYKTUBHBIE, YACTUUYHO-IIOMCKOBBIE, UCCIIEOBATEIBCKHUE.

dopma peanuszanu: O4Hasl.

CpencrBa 00yueHusi: MHIMBUYyalbHAasl, TPYyNIIOBasi, ppoHTaNIbHAs padoTa.

®opma noaBeJeHHs] UTOIOB: BBIIIOJHEHUE TECTOB M MPAKTUYECKUX PadOT IO
M3y4aeMOU TeME.

Tema 9. ITosioBasi cucrema.

Teopusi: cTpoeHHUE MOJOBOI CUCTEMBI, TaMETHI, TAMETOT'€HE3, OILIOIOTBOPEHUE,
IMOpHUOTeHe3, OHTOTEHE3, 3a00JIeBaHNs, TIEPEAAIOIIHECS TOJIOBBIM ITyTEM.

IIpakTuka: u3ydeHWE TOTOBHIX IMPEMapaTroB. BEITIOIHEHUE OJMMIHAIHBIX
3aJJaHUi IPOIJIBIX JIET.

OcHoBHbIE MeTOAbI M (GOPMBI peaTu3aluM COIeP:KaHUsI IPOrPaMMBbI:

1) o cnoco0y opraHu3anuy 3aHsATUNA — CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKHE;

2) O YPOBHIO AESATEIBHOCTH 00y4atonXxcsi — 00bSICHUTEIbHO-UIUTIOCTPATUBHBIE,
PenpoIyKTUBHbIE, YACTUYHO-TIOMCKOBBIE, UCCIIE0BATEIILCKHUE.

dopma peanuszanuu: oyHasl.

CpencrBa 00y4yeHMs: HHIMBUAYallbHas, TPYIIOBasi, ppoHTaIbHAS padoTa.

@®opma moaBeqeHHs] UTOTOB: BBHINIOJIHEHUE TECTOB W MPAKTUYECKUX PabOT 1Mo
M3y4aeMOU TEME.

Tema 10. [TonBeaenne UTOroB

Teopusi: pa36op BHIMOTHEHUS 3a/JaHUN TTOBBIIIICHHON CIIOKHOCTH.

IIpakTHKa: UTOTOBOE TECTUPOBAHUE.

OcHoBHBIEC MeTOABI U (POPMBI PeaTU3ALNU COACPKAHUS POTPAMMBI:

1) mo cnocoOy opraHu3alu 3aHATHI — CIIOBECHbIE, HATJISTHBIC;

2) 10 YPOBHIO JIEATELHOCTH 00yUYaIOIIMNXC — O0BICHUTEIbHO-UIUTIOCTPATUBHBIE,
YaCTUYHO-IIOMCKOBBIE.

dopma pea3alnn: OYHas.

CpeacrBa 00yueHusi: MHIMBUIyallbHAs, TPYINOBas, PpoHTaNbHAS padoTa.

dopMa noaBeIeHUsI UTOr0B: BBIIIOJIHEHUE UTOTOBOTO TECTA.
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PABOYASI NPOT'PAMMA YYEBHOT'O KYPCA
«OCHOBbBbI OBIIEM BUOJIOI'MN»

9 kiacce

Kypc «OcHoBbI 00111e# OMotornmy peIHa3HaYeH s ydanmxcs 9 kiacca.

B kxypce «OcHoBbI 00111€# Ononorun» paccMatpuBaroTcs pasaeinsl « {utomoruny,
«XUMHYECKUN COCTaB KUBBIX OPTaHU3MOBY, «OOMEH BenlecTBy, «I eHEeTHKaY.

Kypc 3HakoMur oOydyarmmuxcsi ¢ BOINpOCaMHU MOJEKYJISIpHON OHOJIOTHH,
MEIUIIMHCKOM TCHETHKM, ITUTOTCHCTHKHM, T'CHETHKHM YEJIOBEKa, OOMCHOM BEIICCTB B
JKUBOM OpraHu3Me.

B pesyabTate 0cBOeHHS yUeOHOI0 Kypca 00y4aIOIUIIC 0JIKEH:
3HATh:

- METOJbI HAyYHOTO MO3HAHUS; OCHOBHBIC TTOJIOKEHUSI OMOJIOTHIECKUX 3aKOHOB,
IpaBuJl, TEOPUH, 3aKOHOMEPHOCTEN, TUIOTES;

- METOJbl HAYYHOTO MO3HAHUS, TPU3HAKU KUBBIX CUCTEM, YPOBHU OpraHU3aluU
JKMBOW MaTEpUH;

- OCHOBHBIE TOJIOKEHUS OMOJIOTHIECKUX TEOPH (KIETOYHAsI, XPOMOCOMHAS );

- cymHocTh 3akoHOB (I'. MeHnnens, cuensieHHoro HacienoBanus T. Moprana,
FOMOJIOTHYECKUX PSIZIOB B HACJIEACTBEHHOM M3MEHUYMBOCTH, 3aPOJBIIIEBOIO CXOJCTBA;
OMOT€HETHYECKOT0);

- HacJlelOBaHUsA, CLEIUVIEHHOIO C IIOJIOM; B3aWMOJICUCTBUS TE€HOB U HX
UTOJIOTHYECKUX OCHOB);

CTPOEHHUE U MPU3HAKU OUOJOTUYECKUX OOBEKTOB:

- KJIETOK MPOKAPUOT U DYKAPUOT: XUMUYECKUIN COCTAB U CTPOEHUE OPTaHOUIOB;

- TEHOB, XPOMOCOM, TaMET;

- CYILIHOCTb OMOJOTMYECKUX MPOIIECCOB U SIBJICHUIA;

- 0OMEH BEIIEeCTB U MPEBPAICHUSI SHEPTHH B KJIETKE W OpraHu3Me, (POTOCUHTE3,
TJIACTUYECKUN M DHEPTeTHYECKUN 0OMEH, MMTaHue, AbIXaHue, OpOKeHHE, XEMOCHHTES,
BBIJICJICHUE, TPAHCIIOPT BELIECTB, Pa3APaKUMOCTb, POCT;

- MHUTO3, MEHO03, pa3BUTHE TraMeT Yy IBETKOBBIX PACTEHHN W MO3BOHOYHBIX
YKUBOTHBIX;

- OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTEHUH U TO3BOHOYHBIX JKUBOTHBIX;
pPa3BUTHE U Pa3MHOKEHUE, MHIUBUYyAIbHOE Pa3BUTHE OpraHru3ma (OHTOTEHE3);

- B3aUMOJICHCTBHUE T'€HOB; IOJYYEHHE T€TEPO3UCA, MOJMUIUIOUIOB, OTHAJIEHHBIX
ruOpUI0B; AEMCTBUE UCKYCCTBEHHOIO 0TOODA;

- COBpPEMEHHYIO OMOJIOTUYECKYIO TEPMHHOJOTUIO U CUMBOJIUKY MO LUTOJIOTHH,
IEHETHKEe, CEJIEKIIMH, OHOTEXHOJIOTMH, OHTOIEHE3y, CHUCTEMATHKE, JKOJOTHUH,
ABOJIIOLINH;

YMETb OOBICHSTD:
- ponb  OWMOJOTMYECKUX  TEOpHH, 3aKOHOB, MPHUHIMIIOB, THUIOTE3 B
(OopMUPOBAHNUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MHUPA;
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- OTpHUIATEIbHOE BIUSHUE QJKOTOJIsl, HUKOTWHA, HAPKOTHYECKUX BEIIECTB Ha
pPa3BUTHE 3apOJIbIIIA YEIOBEKa; BIMSIHUE MyTareHOB Ha OPTaHU3M YeJIOBEKa,

- TMPUYUHBI HAaCJIEICTBEHHBIX " HEHACJIEICTBEHHBIX
HACJICICTBCHHBIX 3a00JICBaHUM, TEHHBIX U XPOMOCOMHBIX MYTaIlHi;

- TPOSIBJICHUE HACIEJACTBEHHBIX 3a00JICBaHHMI, UMMYHHUTETa y 4YeJIOBEKa; POJIb
TOPMOHOB ¥ BATAMUHOB B OpPraHU3MC;

- yCTaHaBJIMBaTh B3aWMOCBSI3H;

- CTpoeHHST W (PYHKIIMHA MOJEKYJ, OPTaHOWUJOB KIJIETKH; IUIACTUYECKOTO U
HHEPreTUYECKOr0 0OMEHA; CBETOBBIX U TEMHOBBIX Peakiuii (HOTOCHUHTE3A;
penIaTh:

- 3aJa4yd Pa3HOM CJIOKHOCTH MO UWUTOJOTHH, TEHETUKE (COCTABISTH CXEMBbI
CKpEITUBaHUS ), YKOJIOTHH, IBOJIOIINH;
pacrno3HaBaTh U OMMCHIBATH:

- KJIETKU PACTCHHMH M JKUBOTHBIX;

- oco0eit Buaa 1o MOp(OJIOrHIECKOMY KPUTEPHIO;

- Ouosorndeckue OOBEKThI MO0 MX HM300paKEHUIO U
JKU3HEIESITEIbHOCTH,
BBISIBIISITD:

- OTJIMYMTEIIbHBIC TIPU3HAKU OT/ACIIbHBIX OPTaHU3MOB,;

- HMCTOYHUKHA MYTareHOB B OKpyaromiel cpene (KOCBEHHO);
CpaBHUBATH (U JEIAaTh BHIBOJBI HA OCHOBE CPABHEHUS):

- Oumonormyeckne 0ObEKTHI (KIETKH PACTeHMIA, )KUBOTHBIX, TPHOOB U OakTepuil);

- TPOTECChl U sABJICHHSI (OOMEH BEIIECTB y PACTEHUM, XKUBOTHBIX, YEIIOBEKa,
TJIACTUYECKUI U DHEPTETHIECKUH 00MEH; JOTOCHHTE3 U XEMOCHHTE3);

- MHTO3 W Mei03, 0ecrojoe M TMOJOBOE Pa3MHOXKEHHUE, OIUIOJOTBOPCHHE Y
pacTeHUl M )KMBOTHBIX, BHEIIIHEE U BHYTPEHHEE OILIOI0TBOPCHHE;

U3MEHEHUM,

npogeccaM  HX

OTIPECIIATH:

- TPUHAICKHOCTH OHMOIOTHYECKUX O00BEKTOB K OTpeieIeHHOM
CHUCTeMaTUYECKOU rpyrie (Kiaccudukarms);
aHAIIM3UPOBATh:

- PE3YJIbTAThl OMOJIOTTYECKHX OKCIICPUMCHTOB, Ha6JIIO,Z[€HI/II>’I I10 UX OIIMCAHHIO.

TemaTnueckuii mian kypca «OCHOBBI 00111€i1 OMOJTOTHID)

Ne HaumenoBaHue pa3sjgeiia, TeMbI KonrakTHasi paboTa 00y4arommxcs
TeM ¢ mpenojgasareyemM, 4acoB
bl Teopus | IlpakTuka Bcero
1 buonorus xak Hayka. MeToasl OMoI0THH 2 2 4
2 XHUMHUYECKUN COCTaB KMUBBIX OPraHU3MOB. 12 12 24
3 Kinerka 10 2 12
4 Pa3MHoOkeHne 1 HHAUBUAYATbHOE Pa3BUTHE 3 ) 10
OpraHU3MOB
5 OCHOBBI yUeHUS O HACJIEICTBEHHOCTHU U 12 10 2
M3MEHYMBOCTH
6 OCHOBBI CENEKIIMH PACTEHUM, )KUBOTHBIX U 6 4 10
MHKPOOPraHU3MOB
7 PasButHe opraHnueckoro Mupa. 4 2 6
[IpoucxoxaeHre >Kku3Hu Ha 3eMiie
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8 VYyenune 00 3BOITIOLIUNA 10 4 14
9 AHTpOIOreHe3 2 2 4
10 | OCHOBEI SKOJIOTHH 8 2 10
11 | 3akOHOMEpPHOCTH HAJOPTaHU3MEHHBIX CUCTEM 8 4 12
12 | IlogBeneHue HTOTOB 0 8 8
Hroro: 82 54 136

Conep:xanune kypca «OCHOBBI 0011eH OMOJIOTHID)

Tema 1. buosiorust kak Hayka. MeToabl OMOJIOTHH.

Teopusi: Omosorusi Kak HayKa, €€ JOCTHIKEHUS, METOIbl TMO3HAHUS >KUBOU
npupoasl. Pons Ouosiormm B (GOpMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOMN
KapTUHBI MUPA.

IIpakTHka: TeCTUPOBAHUE IO TEME.

OcHoBHBIEe MeTOAbI U ()OPMBI PeATU3ANNHU COACPKAHUS MPOTPAMMBI:

1) mo cmocoOy opraHu3aIyu 3aHATUNA — CIIOBECHBIE, HATTISAHBIC, TPAKTUYECKUE;
2) 110 YPOBHIO JIEATETLHOCTH 00YUYaIOIUXCS — O0BSICHUTENBHO-UJUTFOCTPATUBHBIE,
PEenpolyKTUBHbBIE, YACTUUHO-TIOUCKOBBIE, UCCIIEA0BATEIbCKHUE.

dopma peasidzal: OYHasl.

Cpeacra 00y4yeHusi: MHIMBUIyallbHAs, TPYINOBas, (PpoHTaNbHAS padoTa.

dopma noaBeeHUsI MTOTOB: BBHIMOJHEHUE TECTA 110 U3YYaEMOM TeEMe.

Tema 2. XumMmn4ecKuii cOCTAB )KMBbIX OPraHU3MOB

Teopusi: HeOpraum4yeckre U OPraHMYECKNUE BEIIECTBA B KUBBIX OopraHn3max. Mx
CTpoeHHe U (PyHKLIHUU.

IIpakTHKa: BbISIBICHHE XHMHYECKUX (OPraHMYECKMX M HEOPraHUYECKHUX)
BCILIECTB B PACTUTENIBHBIX W JKUBOTHBIX OPraHU3Max. BBINOJHEHWE OJMMIIMAIHBIX
3aJlaHUM NIPOLIBIX JIET. TeCTUpOBAaHUE.

OcHoBHBbIE MeTOABI U (POPMBI peaIu3aLHMU COACPKAHUS NIPOrPaAMMBI:

1) mo criocoOy opraHu3any 3aHATHI — CIIOBECHBIE, HATJISAHBIE, IPAKTUYECKHUE;
2) 110 YPOBHIO JESATEIBHOCTH 00Y4arOIIMUXCsl — 00BICHUTEIbHO-WIIFOCTPATUBHBIE,
PENpPONyKTUBHBIC, YACTHYHO-TIOUCKOBBIE, UCCIIEA0BATEIBCKUE.

dopmMma peas3anu: OYHas.

CpencrBa 00y4yeHusi: MHIMBUYyalbHAasl, TPYyNIIOBasi, ppoHTaNIbHAs padoTa.

®opma noaBeJeHHs] UTOIOB: BBIIIOJHEHUE TECTOB M MPAKTUYECKUX pPadOT IO
M3y4aeMOU TEME.

Tema 3. Kierka

Teopusi: 0COOEHHOCTH CTPOEHUS KJIETOK HPOKAPUOT U 3yKapuoT. CpaBHEHHE
PacCTUTENbHOM, >KMBOTHOM, TpUOHOW KieTKH. OpraHouabl: CTpOCHHE U (PYHKIHU.
Oco0eHHOCTH TIPOIIECCOB B KJIETKE: JbIXaHWs, MUTaHUsA ((HPOTOCHHTE3, XEMOCHHTE3),
TpaHCIIOpTa BEIIECTB, IUIA3MOJN3, OpoxeHue. llmactuyeckuil U >HEpreTUYECKUM
0OMeH.

IIpakTHKa: H3yyeHne rOTOBBIX MUKPOIIPENApaTOB KIETOK PACTCHUM, )KUBOTHBIX,
rpu6oB. M3ydyeHue rnpoueccoB B KJIETKaX PacTeHM, KUBOTHBIX, TpuOOB. BeinonHeHue
OJINMITMAIHBIX 3aIaHUM NMPONUIBIX JET. TecTupoBaHue.
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OcHoBHBIE MeTOABI M (POPMBI PeATH3ALUN COACPKAHUS IPOrPAMMBI:
1) mo crioco0y opraHu3any 3aHATHI — CIIOBECHBIE, HATJISIAHBIE, IPAKTUYECKHUE;
2) 10 YPOBHIO JESATEIBHOCTH 00Y4arOIIMXCsl — 00BICHUTEIbHO-WIIFOCTPATUBHBIE,
PENpPOAYKTUBHBIE, YACTUYHO-IIOMCKOBBIE, UCCIIEOBATEIBCKHUE.
dopma peanuzanyu: O4Hasl.
CpencrBa 00yueHusi: MHIMBUYyalbHAasl, TPYyNIIOBasi, ppoHTaNIbHAs padoTa.
®opma noaBeJeHHs] UTOIOB: BBIIIOJHEHUE TECTOB M MPAKTUYECKUX PAdOT IO
U3y4aeMOU TEME.

Tema 4. PasMHoOKeHUe U HHIMBUAYAJbHOE PA3BUTHE OPraHU3MOB

Teopusi: 0COOEHHOCTH IPOLECCOB: aMHUTO3, MHUTO3, MEWHO03, TraMeTOIeHes,
OIJIOJOTBOpEHHE, OHTOreHe3. [Ipsimoe u pazBute ¢ METaMOpP(HO30M.

IIpakTuka: n3ydyeHHE TOTOBBIX MHKPOIPENApaTOB KIETOK: MHUTO3, IOJIOBBIC
KJIeTKH, JApoOieHue, Onactyna, racrpyia, HeWpyna. BeimonHeHue OJUMIIHATHBIX
3aJjaHuii POILIBIX JeT. IToroBoe TecTupoBaHue.

OcHoBHbIE MeTOAbI M (GOPMBI peaTu3aluM COIeP:KaHUsI IPOrPaMMBbI:

1) mo cnoco0y opraHu3anuy 3aHsATUN — CIIOBECHBIE, HATJISAHbIEC, IPAKTUYECKHE;
2) 0 YPOBHIO JESTEIHLHOCTH 00YyYaIOUINXCs — O0BSICHUTEIbHO-UILTIOCTPATUBHBIE,
penpoIyKTUBHbIE, YACTUYHO-TIOMCKOBBIE, UCCIIE0BATENILCKHUE.

dopma peanuzanuu: OYHas.

CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPYIIOBasi, PpoHTaIbHAs padoTa.

@®opma noaBeJeHHs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX PabOT MO
M3y4aeMOU TEME.

Tema 5. OcHOBbBI YYEHHUS 0 HACTEACTBEHHOCTH M HU3MEHYHUBOCTH.

Teopusi: OCHOBBI I'€HETUKH, 3aKOHBI ['. Menaens, cuerieHHoe Hacinenosanue. 1.
MopraH, B3auUMOACICTBME T'€HOB, T'€HETHKA II0JIa, BUIBl MyTalMs, IOHATUE
HACJIEICTBEHHAs! U3MEHYMBOCTb U HACJIEACTBEHHbIE OOJIE3HMU.

IIpakTuka: pemieHne 3a7ad Ha  MOHOTUOpHMJHOE, JOUTHOPUIHOE WU
HNOJUTHOPUIHOE  CKpELIMBAaHUE, HA  THUNBl  CLEIUIEHHOTO  HAacJeIOBaHUS.
AHanmu3upyronue CKpeluBaHue. BhIIOIHEHUE OJIMMIIMAIHBIX 3a4aHUM IIPOLUIBIX JIET.
Hrtorosoe TecTupoOBaHHUE.

OcHoBHBIE MeTOABI M (DOPMBI PEATH3ALHHN COACPKAHUA IPOrPAMMBI:

1) mo crocoOy opraHu3any 3aHATHI — CIIOBECHBIC, HATJISIIHBIE, IPAKTUYECKUE;
2) 10 YPOBHIO JESATEIBHOCTH 00YYarOMMXCs — 00BACHUTENbHO-WITIOCTPATUBHEIE,
PENPOAYKTUBHBIE, YACTUYHO-IIOMCKOBBIE, HCCIIEIOBATEIIbCKHUE.

dopma pean3alnn: OYHas.

CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPyIIOBasi, PpoHTaIbHAs padoTa.

@®opma noaBeJeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX pPabOT MO
M3y4aeMOU TEME.

Tema 6. OCHOBBI CeJIEKIIUM PACTEHHH, ;)KUBOTHBIX M MUKPOOPIraHU3MOB.
Teopusi: yuenue BasumioBa H. WM. Cenexkuusi pacTeHUil, XUBOTHBIX H
MHUKPOOPraHU3MOB. BUOTEXHONIOTHA: TOCTUKEHUS U IEPCIIEKTUBBI Pa3BUTHSL.



31

IIpakTHKa: BBINOJHEHUE OJIMMIIMAAHBIX 33JaHUM NPOLUIBbIX JieT. KTorosoe
tectupoBanue. Cemunap: «JloCTH EHUS MUPOBOIM U OTEUECTBEHHOU CEJIEKIIUN.
OcHoBHBIE MeTOBI U (OPMBI PeaTU3ANUN COJAEPKAHUA IPOTPAMMBI:
1) mo croco0y opraHu3aiyu 3aHsITHH — CJIOBECHBIE, HATJISTHbIE, TPAKTUUECKHUE;
2) MO YPOBHIO JIEITEIHHOCTH 00YYaIOIIUXC — 0OBSICHUTEILHO-UILTFOCTPATUBHBIE,
peNpOIyKTUBHBIE, YACTUYHO-TIOUCKOBBIE, HCCIIEA0BATEILCKUE.
dopma peanu3aluu: OYHasl.
CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPYIIOBas, PpoHTaIbHAs padoTa.
dopma noaABeeHUsI UTOTOB: BBHITIOJHEHNWE TECTOB M MPAKTUYECKUX PaOOT TIO
U3y4aeMOU Teme

Tema 7. PazBurue oprannyeckoro mupa. Ilpoucxoxnenue ;ku3Hu Ha 3emJie.
Teopusi: yueHHsI O IPOUCXOKICHUMU KU3HU Ha 3emiie. DTallbl Pa3BUTHS KU3HU
Ha 3eMiIe.
IIpakTHKa: BBINOJHEHUE OJUMIIMAIHBIX 3aJaHUM MNpOLUIbIX JieT. Mrorosoe
TECTUPOBAHMUE.
OcHoBHBIE MeTOABI M (DOPMBI PEATH3ALHUHN COACPKAHUA IPOrPAMMBI:
1) mo crioco0y opraHu3any 3aHATHI — CIIOBECHBIE, HATJISIAHbIE, IPAKTUYECKUE;
2) 0 YPOBHIO JESATEIBHOCTH 00YYarOIIMUXCsl — 00BACHUTEIbHO-WIIFOCTPATUBHBIE,
PENpPONyKTUBHBIC, YACTHYHO-TIOUCKOBBIE, UCCIIEA0BATEIBCKUE.
dopma pean3alnn: OYHas.
CpencrBa 00yuyeHusi: UHIMBUyadbHAas, TPYIIOBasi, PpoHTaIbHAs padoTa.
@®opma noaBeeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX pPabOT MO
U3y4aeMOoU Teme

Tema 8. Yuenue 00 3BoJ1r0nMM.

Teopusi: 3BONIOUHUOHHBIE B3IJISbI B JOJaPBUHOBCKUI MEpUO, UcciieqoBanus Y.
JapBrHa. OBOJIOLMOHHBIE B3IJSAAbl B IOCIEAAPBUHOBCKMN TIEepUOd. [ J1aBHBIE
HarpasieHus: U QakTopbl 3BONMIONUU. [IOHATHA U XapaKTEepUCTUKU MUKPOIBOJIIOIUN U
MaKpO3BOJIFOLUU.

IIpakTHKa: BBINOJHEHUE OJMMIMAAHBIX 3aJaHUM Npouuibix JieT. MTorosoe
tectupoBanue. Cemunap: «CoBpeMeHHbIE MPOOIEMbI TEOPUU IBOJIIOLIII.

OcHoBHBIEC MeTOABI U (POPMBI PeaTU3aALNU COACPKAHUS POTPAMMBI:

1) mo crocoOy opraHu3any 3aHATHI — CIIOBECHBIC, HATJISIIHBIE, IPAKTUYECKUE;
2) 10 YPOBHIO JESATEIBHOCTH 00YYarOMMXCsl — 00bACHUTENbHO-WITIOCTPATUBHEIE,
PENpPOYKTUBHBIE, YACTHYHO-TIOUCKOBBIE, UCCIIEA0BATEIbCKUE.

dopma pea3alnn: OYHas.

CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPyIIOBasi, PpoHTaIbHAs padoTa.

@®opma noaBeJeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX pPabOT MO
M3y4aeMOHU TEME.

Tema 9. AHTpoOnOreHes.

Teopusi: Mecto yenoBeka B CHUCTEME OPraHUYECKOrO MHUpPA. AHTPOIOIEHE3.
Pacel.

IIpakTuka: BeinojsHEHWE OJMMNMAIHBIX 3aJaHU Hpouuibix Jier. CeMHHap:
«Yenorek u ouochepar.
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OcHoBHBbIe MeTOABI U GOPMBI peain3aluu COAeP:KaHUSA POrPAMMBbI:
1) mo cnocoOy opraHu3aIiy 3aHATUNA — CIIOBECHBIE, HATJISIAHBIC, TPAKTUYECKUE;
2) 110 YPOBHIO JIEATETLHOCTH 00YUYaIOIUXCS — O0BSICHUTENBHO-UUTFOCTPATUBHBIE,
PEenpolyKTUBHbBIE, YACTUUHO-TIOUCKOBBIE, UCCIIEA0BATEIbCKUE.
dopma peasidzali: OYHasl.
CpeacrBa 00yyeHusi: MHIVMBUIyallbHAas, TPYIIOBasi, ppoHTanbHas padoTa.
dopma noaBeIeHUsI HTOTOB: BBINOJIHEHUE TECTOBOU PabOTHI.

Tema 10. OcHOBBI 3K0JIOTHH.
Teopusi: yuenue o 6uocdepe. Yuenue B. . Bepuaackoro, cMmena 61011eHO30B.
OMOTHUYECKHE CBSI3U B IPUPOJIE.
IIpakTuka: BeIOIHEHUE OJIMMITHAJAHBIX 3aJaHUN MPOUUIbIX JeT. [IpakTnueckoe
3ansiTue: «CocTaBiIeHUE CXEM Iepe/lay BEIIECTB U SHEPTUU (LIeNeH MTUTAHUS ).
OcHoBHBIE MeTOBI U (OPMBI PeaTU3ANUM COAEPKAHUA IPOTrPAMMBI:
1) mo croco0y opraHu3aiuu 3aHsITHH — CJIOBECHBIC, HATJISTHbIE, TPAKTUUECKHUE;
2) 1O YPOBHIO JIEITEIHHOCTH O0YYAIOIIUXCSA — 00 BSICHUTEILHO-UILTFOCTPATUBHBIE,
penpOIyKTUBHBIE, YACTUYHO-TIOUCKOBBIE, HCCIIEA0BATEIHCKUE.
dopma peanu3alum: OYHasl.
CpencrBa 00y4eHusi: HIMBUAYalIbHAS, TPYNIIOBas, PpoHTabHAs paboTa.
dopMa noaBeieHUsI UTOTOB: BHITIOJTHEHUE TECTOBON PaOOTHI.

Tema 11. 3aKOHOMEPHOCTH HAJOPTAHM3MEHHBIX CHCTEM.

Teopusi: 3aKOHOMEPHOCTH CTPOEHUS U PaOOTHI MOMYJISIUH, MOMYJISIUS KaK
eIMHHULIA BUJa, OMOLIEHO3bI U SKOCHUCTEMBI.

IIpakTuka: BrpinonHeHWE OJMMIIMAIHBIX 3aAaHUil Opouulbix Jier. CemuHap:
«CoBpeMeHHBIE HKOJIOTMYECKUE TTPOOIEMBDY.

OcHoBHBIE MeTOABI M (DOPMBI PEATH3ALUHN COACPKAHUA IPOrPAMMBI:
1) mo criocoOy opraHu3any 3aHATHI — CIIOBECHBIE, HATJISIAHBIE, IPAKTUYECKHUE;
2) 0 YPOBHIO JESATEIBHOCTH 00YYarOIIMUXCsl — 00BICHUTENbHO-WIIFOCTPATUBHBIE,
PENpPONyKTUBHBIC, YACTHYHO-TIOUCKOBBIE, UCCIIEA0BATEIBCKUE.
dopmMma peas3anu: OYHas.

CpencrBa 00yueHusi: MHIMBUyallbHAs, TPYIIOBAasi, PpoHTaIbHAs padoTa.

@®opma noaBeeHNsI HTOTOB: BHIIIOJHEHUE TECTOBON PaOOTBHI.

Tema 12. [lonBenenne UTOroB
Teopusi: pa360p BBHIMOTHEHUS 3a/JaHUN TTOBBIIIICHHON CIOKHOCTH.
IIpakTHKa: UTOrOBOE TECTUPOBAHUE. 3alIUTa TPOCKTA.
OcHoBHBIE MeTObI 1 (GOPMBI peain3aliu COJAEPKAHUS IPOrPAMMBI:
1) mo cmocoOy opraHu3aIu 3aHATHN — CIIOBECHBIE, HATJISAHBIC;
2) 110 YPOBHIO JIEATETLHOCTH 00YUYaIOIUXCS — 00BSICHUTENBHO-UUTFOCTPATUBHBIE,
YaCTUYHO-IIOMCKOBBIE.
dopma peaiu3alun: OYHas.
CpeacrBa 00y4yeHusi: MHIMBUIyalIbHAs, TPYINOBas, (PpoHTaNbHAS padoTa.
dopMa noaBeIeHUsI UTOr0B: BHIIIOJIHEHUE UTOTOBOTO TECTA. 3AIKUTA MPOEKTA.
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PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«MOJIEKYJISAPHAS BUOJIOTI U51»

10 xaacc

Kypc «MonekynspHas Ouonorusi» npeaHazHadex s yyamuxcs 10 kmacca.

B kypce «MonekymnsipHast OMOJOTHS» paccMaTpuBaroTces pasnaensl «L{utomoruny,
«XWMHUYECKUH COCTAB JKUBBIX OpraHU3MOBY», « OOMEH BelecTBy, «I eHeTnkay.

Kypc 3HakoMuT o0Oydaromuxcsi ¢ BOOPOCAMH MOJIEKYJISIPHOM OHOJIOTHH,
MEAMIMHCKOW TE€HETHKH, LIUTOT€HETHUKH, I'€HETHKH 4YeJIOBEKa, OOMEHOM BEIECTB B
YKUBOM OpraHU3Me.

B pesyabTare 0cBOeHHS yUeOHOT0 Kypca 00y4aKOIUIIC 0JIKEH:
3HATh:

METO/Ibl Hay4HOT'O TO3HAHUS; OCHOBHBIE MOJIOKEHUS OMOJIOTMYECKUX 3aKOHOB,
IIPaBUII, TEOPU1, 3aKOHOMEPHOCTEM, TUIOTE3!

- METOJibl HAYYHOTO MO3HAHUS, TPU3HAKU KUBBIX CUCTEM, YPOBHU OpraHU3alUU
JKMBOW MaTEpUH;

- OCHOBHBIE MOJIOKEHUS OMOJIOTHIECKUX TEOPHil (KIETOYHAsI, XPOMOCOMHAs );

- cymHocTh 3akoHOB (I'. MeHnnens, cuensieHHoro HacienoBanus T. Moprana,
TOMOJIOTHYECKHUX PSJOB B HACIEICTBEHHON M3MEHUYMBOCTH, 3aPOJBIIIEBOTO CXOJICTBA;
OMOTreHETHYECKOTI0);

- HacJlelOBaHUsA, CLEIUVIEHHOIO C IIOJIOM; B3aWMOJICUCTBUS TE€HOB U HX
UTOJIOTHYECKUX OCHOB);

- CTPOEHHE U MPU3HAKU OMOJIOTMYECKUX OOBEKTOB:

- KJIETOK MPOKAPUOT U DYKAPUOT: XUMUYECKUIN COCTAB U CTPOEHUE OPTaHOUIOB;

- TEHOB, XPOMOCOM, F'aMET;

- CYHIHOCTb OMOJIOTMYECKHUX MPOIECCOB U SIBJICHUI:

- 0OMEH BEIIEeCTB U MPEBPAICHUSI SHEPTHH B KJIIETKE W OpraHu3Me, (POTOCUHTE3,
IJIACTUYECKUN M DHEPTEeTHYECKU 0OMEH, MUTaHue, JAbIXaHue, OpOKEHUE, XEMOCHUHTES,
BBIJICJICHUE, TPAHCIIOPT BEUIECTB, Pa3APaKUMOCTh, POCT;

- MHUTO3, MEHO03, pa3BUTHE TraMeT Yy IBETKOBBIX PACTEHHN W MO3BOHOYHBIX
YKUBOTHBIX;

- OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTEHUH U TMO3BOHOYHBIX JKUBOTHBIX;
pa3BUTHE U PA3MHOXKXEHUE, UHIUBHUIYaJIbHOE PA3BUTUE OpPTraHu3Ma (OHTOT€HE3);

- B3aUMOJICHCTBHUE T'€HOB; IOJYYEHHE TE€TEPO3UCA, MOJMUIUIOUIOB, OTHAJIEHHBIX
ruOpUI0B; AEMCTBUE UCKYCCTBEHHOIO OTOOPA;

- COBPEMEHHYIO OMOJIOTUYECKYIO TEPMHHOJOTHUIO U CUMBOJIUKY MO HUTOJIOTHH,
IEHETHKEe, CEJIEKIIMH, OMOTEXHOJIOTMH, OHTOIE€HE3y, CHUCTEMAaTHKEe, OSKOJIOTHUH,
ABOJIIOLINH;

YMETb OOBICHSTD:
- ponb  OWMOJOTMYECKUX  TEOpHH, 3aKOHOB, MPHUHIMIIOB, THUIOTE3 B
(hOopMUPOBAHNUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHbBI MHUPA;
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- OTpHUIIATEIbHOE BIUSHUE AJKOTOJIsl, HUKOTWHA, HAPKOTHYECKUX BEIIECTB Ha
pa3BHUTHE 3apO/IbIIIA YEJIOBEKA; BIMSHIE MyTareHOB Ha OpTraHN3M YeJIOBEKa;

- TIPUYMHBI HACJICJICTBEHHBIX " HEHACIIeJCTBCHHBIX U3MCHEHUH,
HACJICJICTBEHHBIX 3a00JIC€BaHM, TCHHBIX U XPOMOCOMHBIX MYyTAaIlHii;

- TIPOSIBIICHWE HACJIE/CTBEHHBIX 3a00JIeBaHWN, UMMYHHTETa Yy YeJIOBEKa; POJIb
TOPMOHOB ¥ BATAMHHOB B OPTaHU3ME;

- YCTaHaBIIMBaTh B3aMMOCBSI3U:

- CcTpoeHuss W (PyHKUUHA MOJEKYJ, OPraHOUAOB KIETKH, IUIACTUYECKOTOo H
HEPreTHYECKOro 0OMEHa; CBETOBBIX U TEMHOBBIX peakuuil (POTOCHHTESA;
pelars:

- 3aJa4yd Pa3HOM CJIOKHOCTH MO UWUTOJOTHH, TEHETUKE (COCTABISTH CXEMBbI
CKpEITUBaHUS ), YKOJIOTHH, IBOJIOIINH;

- pacro3HaBaTh U OMUCHIBATH:

- KIIETKU PACTCHUH M )KUBOTHBIX;

- oco0eit Bua mo MopQoJoTHIeCKOMY KPUTEPHIO;

- Oumonormyeckne OOBEKTHI IO WX H300pKEHUI0 U MpoleccaMm X
KHU3HECATCIILHOCTH,
BBISIBIISITD:

- OTJIMYUTENbHBIC TPU3HAKU OT/ICIHHBIX OPTaHU3MOB,;

- HCTOYHUKHA MYTareHOB B OKpY’Karome cpese (KOCBEHHO);
CpaBHUBATH (U JENIAaTh BHIBOJBI HA OCHOBE CPABHEHUS):

- Oumonormyeckne 0ObEKTHI (KIETKH PACTeHMIA, )KUBOTHBIX, TPHOOB U OakTepuil);

- TPOIECChl U sABJICHHUS (OOMEH BEIIECTB y PACTECHUM, XKUBOTHBIX, YEIIOBEKa,
TJIACTUYECKUI U DHEPTETHIECKUH 00MEH; JOTOCHHTE3 U XEMOCHHTE3);

- MHUTO3 M Mei03, Oecrnojoe U TMOJOBOE PA3MHOXKEHHUE, OIUIOAOTBOPEHUE Y
pacTeHUl M )KMBOTHBIX, BHEIIIHEE U BHYTPEHHEE OIJIOIOTBOPECHHE;

OTIPECIIATH:

- TPUHAJICKHOCTH OMOIOTHYECKUX O00BEKTOB K OTpeeIeHHON
CHUCTeMaTHUYECKOU rpyre (Kiaccudukarms);

- aHaJIM3UpPOBATh

- PE3YJIbTAThI OMOJIOTTYECKHX OKCIICPUMCHTOB, Ha6JIIO,Z[€HI/II>’I I10 UX OIIMCAHHIO.

TemaTnueckuii miian kypca «MoviekyasipHasi OM0JI0TUs»

Ne HaumenoBanue pasjaesia, TeMbl KonrakTHasi paboTa 00y4arommxcs
TEeMBbI ¢ mpenogaBaTejieM, 4acoB
Teopus | IIpakTuka Bcero
1 Mertoab! OnoIoTHn 6 0 6
2 XHUMHUYECKUM COCTaB KIIETKU 14 4 18
3 CtpoeHue KIEeTKH 10 2 12
4 MeTaboau3M KIETKH 12 6 18
5 Pa3zmHOXEeHME 1 MHIMBUYaIbHOE Pa3BUTHE 10 4 14
OpraHU3MOB
6 I'enernka 12 26 38
7 Cenexknys 1 OMOTEXHOJIOT NN 22 2 24
8 IlonBeneHme UTOroB 0 6 6
HUroro: 86 50 136
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Conepxkanue kypca «MoJiekyJasipHasi 0MOJIOTHSD)

Tema 1. MeToabl 0M0JIOTHH

Teopusi: Ouonorust Kak Hayka, €€ IOCTH)KEHHUS, METONbl TO3HAHHS >KHUBOM
npupoasl. Ponb Ouonoruu B (GOPMHPOBAHMU COBPEMEHHOH €CTECTBEHHOHAYYHOI
KapTUHBI MUpPa

IIpakTHKa: TECTUPOBAHUE 110 TEME

OcHoBHbIE MeTObI 1 (POPMBI peaiu3aluM COAEPKAHUS NPOTPAMMBI:
1) mo criocoOy opraHu3any 3aHATHI — CIIOBECHBIC, HATJISIIHBIE, IPAKTUYECKHE;
2) 10 YPOBHIO JESATEIBHOCTH 00YYarOMMXCs — 00bACHUTENbHO-WITIOCTPATUBHEIE,
PENpPOAYKTUBHBIE, YACTUYHO-TIOMCKOBBIE, UCCIIEIOBATEIBCKHUE.
dopma pean3alnn: OYHasl.

CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPyIIOBas, PpoHTaIbHAs padoTa.

®opma noaBeeHHsI HTOTOB: BHINOJIHEHUE TECTA [0 U3y4aeMO TEME.

Tema 2. XumMmn4ecKHuii cOCTAB )KMBbIX OPraHU3MOB

Teopusi: HeOpraHnuecke U OPraHUYECKUE BEIIECTBA B )KUBBIX opraHuszmax. Mx
CTpOEHHUE U (PYHKLHUU.

IIpakTHka: BbIBICHUE XUMHUYECKUX (OpPraHMYECKMX W HEOPraHMYECKHX)
BEILIECTB B PACTUTEIBHBIX M JXUBOTHBIX OpraHu3Max. BBINOJHEHHE OJMMIIMAIHBIX
3alaHUM NIPOLUIBIX JIET. TeCTUpOBaHUE.

OcHoBHBbIE MeTOABI U (POPMBI peaIu3aLHU COACPKAHUS NIPOrPAMMBI:

1) mo criocoOy opraHu3any 3aHATHI — CIIOBECHBIC, HATJISIAHBIE, IPAKTUYECKHE;
2) 10 YPOBHIO JESATEIBHOCTH 00YYarOMMXCs — 00bACHUTENbHO-WITIOCTPATUBHEIE,
PENPOAYKTUBHBIE, YACTUYHO-IIOMCKOBBIE, HCCIIEIOBATEIIbCKHUE.

dopma pea3alnn: OYHasl.

CpencrBa 00yueHnsi: UHIMBUyalbHAasl, TPYyNIIOBasi, ppoHTaNIbHAs padoTa.

®opma noaBeJeHHs] UTOIOB: BBIIIOJHEHUE TECTOB M MPAKTUYECKUX PadOT IO
M3y4aeMOH TEME.

Tema 3. CTpoeHune KJIeTKH
Teopusi: 0COOEHHOCTH CTPOEHUS KJIETOK IPOKAPUOT U 3yKapuoT. CpaBHEHHE
PacTUTEIbHOM, )KUBOTHOM, IprOHON KileTKU. OpraHou/bl: CTPOEHUE U (PYHKIINH.
IIpakTuka: M3y4yeHHe rOTOBBIX MUKPOIIPENAPATOB KIETOK PACTEHHUM, )KUBOTHBIX,
rpuboB. BrinonHeHne oIMMINaAHbIX 3aJaHUi MPOLULIBIX JIeT. TecTUpoBaHueE.
OcHoBHBbIEe MeTOABI U (POPMBI peaIU3aLMU COAEPKAHUSA POrPAMMBI:
1) mo crocoOy opraHu3any 3aHATHI — CIIOBECHBIC, HATJISIIHBIE, IPAKTUYECKHE;
2) 10 YPOBHIO JESATEIBHOCTH 00YYarOMMXCs — 00bACHUTENbHO-WITIOCTPATUBHEIE,
PENPOAYKTUBHBIE, YACTUYHO-IIOMCKOBBIE, NCCIIEIOBATEIIbCKHUE.
dopmMa peas3anu: OYHas.
CpencrBa 00yueHnsi: MHIMBUyalbHAasl, TPyINIIOBasi, ppoHTaNIbHAs padoTa.
®opma noaBeJeHNs] UTOIOB: BHIIIOJHEHUE TECTOB M MPAKTUYECKUX pPadOT IO
M3y4aeMOHU TEME.
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Tema 4. MeTa00/1M3M KJIETKH.

Teopusi: ocoOeHHOCTH MpOLECCOB:  AbIXaHUs, NUTaHUs (POTOCHHTES,
XEMOCUHTE3), TpaHCIOPTa BELIECTB, IIa3Moyn3, Opoxenue. Ilnactuyeckuit wu
AHEPreTUYECKU OOMEH.

IIpakTHka: u3ydyeHUE MPOLECCOB B KIETKAX PACTEHWM, >XKMBOTHBIX, IpUOOB.
BrinonHeHNEe 0MMIIMAIHBIX 330aHUH TPOLUIBIX JIET. TeCcTUpoBaHUE.

OcHoBHBIe MeTObI 1 (POPMBI peau3aluM COAEPKAHUS POTPAMMBI:

1) mo crocoOy opraHu3any 3aHATHI — CIIOBECHBIC, HATJISIIHBIE, IPAKTUYECKHE;
2) 10 YPOBHIO JESATEIBHOCTH 00YJarOMMXCs — 00bACHUTENbHO-WITIOCTPATUBHEIE,
PENpPOYKTUBHbBIE, YACTHYHO-TIOUCKOBBIE, UCCIIEA0BATEIbCKUE.

dopma pea3alnn: OYHasl.

CpencrBa 00yuyeHusi: UHIMBUyadbHAas, TPyIoBas, PpoHTaIbHAs padoTa.

@®opma noaBeJeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX pPabOT MO
M3y4aeMOHU TEME.

Tema 5. PasMHokeHMe 1 MHIUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB

Teopusi: 0COOEHHOCTH TMPOILIECCOB: AMHUTO3, MHTO3, MEWO3, TaMETOreHes,
OIUIOAOTBOpPEHUE, OHTOTreHe3. [Ipsimoe u pa3zBuTHe ¢ MeTamopho30M.

IIpakTHKa: W3ydyeHHE TOTOBBIX MHUKPOIIPENAPATOB KJIETOK: MHUTO3, IOJOBBIE
KJIETKH, IpoOieHue, OnacTyina, ractpyiia, Heilpyna. BreinmoiaHeHue OJUMITHATHBIX
3aJaHuM POLUIBbIX JIeT. UToroBoe TecTupoBaHue.

OcHoBHBbIE MeTOABI U (POPMBI peaIu3aLHU COACPKAHUS NIPOrPAMMBI:

1) mo criocoOy opraHu3any 3aHATHI — CIIOBECHBIC, HATJISIAHBIE, IPAKTUYECKHE;
2) 10 YPOBHIO JESATEIBHOCTH 00YYarOMMXCs — 00bACHUTENbHO-WITIOCTPATUBHEIE,
PENPOAYKTUBHBIE, YACTUYHO-IIOMCKOBBIE, UCCIIEIOBATEIIbCKHUE.

dopma pean3alnn: OYHas.

Cpeacra 00y4yeHusi: MHIMBUIyallbHAs, TPYINOBas, PpoHTaNbHAS padoTa.

dopma noaBeeHUs] UTOTOB: BBINIOJHEHUE TECTOB M MPAKTUYECKUX PpadOT MO
M3y4aeMOH TEME.

Tema 6. I'eneTnka.

Teopusi: OCHOBBI T€HETUKH, 3aKOHBI ['. MeHnaens, cuenieHHoe HacienoBanue. T.
MopraH, B3aUMOAECHCTBME T'€HOB, TE€HETHMKA II0Ja, BUJbl MYTalUs, MOHITUE
HAaCJICJACTBEHHAs M3MEHUYMBOCTh M HACJICACTBEHHBIC 00JIE3HH.

IIpakTuka: pemieHde 3a7ad Ha  MOHOTUOpHUIHOE, TUTHOPHIHOE H
MOJIUTUOPHUTHOE CKpEIIMBAHUE, Ha  TUIBI CLECTIJICHHOT'O HacJeI0BaHMS.
AHaIM3UPYIOLIME CKpElIMBaHUE. BhIOTHEHWE OMUMITMAAHBIX 3aJaHUN MPOUUIBIX JIET.
Hrorosoe TectupoBanue.

OcHoBHBIE MeTOABI U (OPMBI PeaTU3ALUN COACPKAHUSA IPOTrPAMMBI:
1) mo croco0y opraHu3aiuu 3aHsITHH — CJIOBECHBIE, HATJISTHbIE, TPAKTUUECKHUE;
2) 1O YPOBHIO JIEITEIHHOCTH 00YYaIOIIUXCS — 00 BSICHUTEILHO-UIUTFOCTPATUBHBIE,
peNpOIyKTUBHBIE, YACTUYHO-TIOUCKOBBIE, HCCIIEA0BATEILCKUE.
dopma peanu3aluu: OYHasl.

CpencrBa 00y4eHmsi: MHIMBHUYalIbHAS, TPYyNHIIOBast, PpoHTalbHAs padoTa.
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@®opma noaBeeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX PabOT MO
M3y4aeMOU TEME.

Tema 7. Cesiekuusi 1 0MOTEXHOJIOTHH.

Teopusi: yuenue BasumioBa H. WM. Cenexkuusi pacTeHUil, KXUBOTHBIX H
MHUKPOOPraHU3MOB. BUOTEXHOIOTHA: TOCTUKEHUS U IEPCIIEKTUBBI Pa3BUTHSL.

IIpakTHKa: BBINOJHEHUE OJMMIMAAHBIX 33JaHUM Npouuibix JieT. MTorosoe
TECTUPOBAHUE.

OcHoBHBIEe MeTOAbI U ()OPMBI PeATU3ANNH COACPKAHUS MPOTPAMMBI:
1) mo criocoOy opraHu3any 3aHATHI — CIIOBECHBIC, HATJISIIHBIE, IPAKTUYECKHE;
2) 10 YPOBHIO JESATEIBHOCTH 00YJarOMIMXCs — 00BACHUTENbHO-WITIOCTPATUBHEIE,
PENPOAYKTUBHBIE, YACTUYHO-IIOMCKOBBIE, HCCIIEIOBATEIIBCKHUE.
dopma pean3alnn: OYHasl.

CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPyIIOBas, PpoHTaIbHAs padoTa.

dopma noaBeleHUs] UTOTOB: BBINIOJHEHUE TECTOB M NMPAKTUYECKUX PpadOT MO
M3y4aeMOU TEME

Tema 8. IloaBenenune uToros
Teopus: pa3dop BHIMONIHEHUS 3a/1aHUI TOBBIIICHHOHN CIOXKHOCTH.
IIpakTHKa: UTOrOBOE TECTUPOBAHKE. 3aIINTA IPOEKTA.
OcHoBHBbIE MeTOABI U (hOPMBI peaIn3aluM COJePKAHUSA NPOrPAMMBI:
1) mo croco0y opraHu3auy 3aHATHI — CIIOBECHBIE, HATJISAHbIC;
2) 10 YPOBHIO JESATEIBHOCTH 00YYarOMMXCs — 00bACHUTENbHO-WITIOCTPATUBHEIE,
YaCTUYHO-TIOMCKOBBIE.
dopma pean3alnn: OYHas.
CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPYIIOBas, PpoHTaIbHAs padoTa.
@®opma noaBeeHNs HTOTOB: BHITIOJHEHNE UTOTOBOTO TECTA. 3aIUTA MTPOEKTA.
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PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«CJIO’KHBIE BOITPOCBI BUOJIOT'UN»

11 kaacce

Kypc «CrnoxHbie BOmpockl OMOI0OTUNY MIpeiHa3HaueH ais yyamuxcs 11 kiacca.

B kypce «Crnoxuble BOMpOCH OHOJOTHMHY» PACCMAaTPUBAIOTCA  pa3zeiibl
«boranukay, «30050rus», « AHaTOMUS U (HUZHOIOTH YeIoBeKay, «O0IIas OuOIOTHsD».

Kypc peanusyer QyHKUMIO: pacmiuputh, YriayOuTh, MAOMOJHUTH H3Y4YCHHE
npeamera «buonorusy.

B pesyabTate 0cBOeHHS yUeOHOI0 Kypca 00y4aIOIUIIC 0JIKEH:
3HATh:

- METOJbl HAYYHOT'O MO3HAHUS; OCHOBHBIE MOJIOKEHUSI OUOJIOTMYECKUX 3aKOHOB,
IIPaBUII, TEOPUI1, 3aKOHOMEPHOCTEM, TUIOTE3!

- METOJbl HAYYHOTO MO3HAHUs, TPU3HAKN KUBBIX CUCTEM, YPOBHU OpraHU3alUU
JKMBOW MaTEPUH;

- OCHOBHBIE MOJIOKEHUS OMOJIOTHIECKUX TEOPHi (KIETOYHAsI, XPOMOCOMHAS );

- cymHocTh 3akoHOB (I'. MeHnnens, cuensieHHoro HacieaoBanus T. Moprana,
TOMOJIOTHYECKHUX PSAJOB B HACIEICTBEHHON M3MEHUYMBOCTH, 3aPOJBIIIEBOTO CXOJICTBA;
OMOTreHETHYECKOTI0);

- HacjleJOBaHUs, CIEIJIEHHOTO C II0JOM; B3aUMOJICUCTBUS TE€HOB U HX
UTOJIOTHYECKUX OCHOB);

- CTPOEHHE U MPU3HAKU OMOJIOTMYECKUX OOBEKTOB:

- KJIETOK MPOKAPUOT U DYKAPUOT: XUMUYECKUI COCTAB U CTPOEHUE OPTaHOU/IOB;

- TEHOB, XPOMOCOM, TaMET;

- CYHIHOCTb OMOJIOTMYECKHUX MPOIECCOB U SIBJICHUI:

- 0OMEH BEllEeCTB U MPEBPAICHUS] SHEPTUH B KJIETKE U OpraHu3Me, (POTOCUHTE3,
TJIACTUYECKUN M DHEPTEeTHYECKUH 0OMEH, MUTaHue, JAbIXaHue, OpOoKeHNE, XEMOCUHTES,
BBIJICJICHUE, TPAHCIIOPT BEUIECTB, PA3APaKUMOCTh, POCT;

- MHUTO3, MEHO03, pa3BUTHE TraMeT y IBETKOBBIX PACTEHHN W MO3BOHOYHBIX
YKUBOTHBIX;

- OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTEHUH U TMO3BOHOYHBIX JKUBOTHBIX;
pa3BUTHE U PA3MHOXKXEHUE, UHIUBHUIYaJIbHOE PA3BUTUE OpPTraHu3Ma (OHTOT€HE3);

- B3aUMOJICIICTBHE T'€HOB; IMOJYYEHHE T€TepO3UCa, MOJUILUIOU]IOB, OTAAIECHHBIX
ruOpUI0B; AEMCTBUE UCKYCCTBEHHOIO OTOOPA;

- COBPEMEHHYIO OMOJOTMYECKYI0O TEPMHUHOJIOTHIO M CHMBOJIMKY IO OOTaHUKE,
300JI0TUU, LUTOJOTUU, AHATOMUU M (PU3MOJIOTMM 4YEJIOBEKa, T'€HETHUKE, CEJIEKLIUU,
OMOTEXHOJIOTUH, OHTOTEHE3Y, CUCTEMATUKE, YIKOJIOTHH, BOJIIOLINH;

yMETb OOBSCHSITH:
- ponb  OWMOJOTMYECKUX  TEOpHH, 3aKOHOB, MPHUHIMIIOB, THUIOTE3 B
(hOopMUPOBAHNUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHbBI MHUPA;
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- OTpHUIIATEIbHOE BIUSHUE AJKOTOJIsl, HUKOTWHA, HAPKOTHYECKUX BEIIECTB Ha
pa3BHUTHE 3apO/IbIIIA YEJIOBEKA; BIMSHIE MyTareHOB Ha OpTraHN3M YeJIOBEKa;

- TIPUYMHBI HACJICJICTBEHHBIX " HEHACIIeJCTBCHHBIX WU3MEHEHUH,
HACJICJICTBEHHBIX 3a00JI€BaHM, TCHHBIX U XPOMOCOMHBIX MYyTAaIlHii;

- TIPOSIBIICHWE HACJIE/CTBEHHBIX 3a00JIeBaHWN, UMMYHHTETa Yy YeJIOBEKa; POJIb
TOPMOHOB ¥ BATAMHHOB B OPTaHU3ME;
yCTaHaBIUBATh B3aUMOCBSI3H:

- cTpoeHuss W (PyHKUMHA MOJEKYJ, OPraHOWAOB KIETKH; IUIACTHYECKOTO U
HHEPreTHYECKOro 0OMEHa; CBETOBBIX U TEMHOBBIX peakiuil POTOCUHTE3A;
pelars:

- 3aJa4yd Pa3HOM CJIOKHOCTH MO UWUTOJOTHH, TEHETUKE (COCTABISTH CXEMBbI
CKpEITUBaHUS ), YKOJIOTHH, IBOJIOIINH;
pacro3HaBaTh U ONMUCHIBATh:

- KIIETKU PACTCHUH U )KUBOTHBIX;

- oco0eit Buaa mo MopQoJoTHIecKOMY KPUTEPHIO;

- Oumonormyeckne OOBEKTHI IO WX H300pKEHUI0 U MpoleccaMm X
KHU3HECATCIILHOCTH,

- BBISIBIISITE:

- OTJIMYUTEINbHBIC IPU3HAKU OT/ICIHHBIX OPTaHU3MOB,;

- HCTOYHUKHA MYTareHOB B OKpY’Karome cpese (KOCBEHHO);
CpaBHUBATH (U JEIAaTh BHIBOJBI HA OCHOBE CPABHEHUS):

- Oumonormyeckne 0ObEKTHI (KIETKH PACTeHMIA, )KUBOTHBIX, TPHOOB U OakTepuil);

- TPOIECChl U sABJICHHUS (OOMEH BEIIECTB y PACTECHUM, XKUBOTHBIX, YEIIOBEKa,
TJIACTUYECKUI U DHEPTETHIECKUH 00MEH; JOTOCHHTE3 U XEMOCHHTE3);

- MHUTO3 M Meio03, Oecrnojoe U TMOJOBOE PAa3MHOXKEHHUE, OIUIOAOTBOPEHUE Y
pacTeHUl M )KMBOTHBIX, BHEIIIHEE U BHYTPEHHEE OILIOI0TBOPCHHE;

OTIPECIIATH:

- TPUHAJICKHOCTH OMOIOTHYECKUX O00BEKTOB K OTpeeIeHHON
CHUCTeMaTHUYECKOU rpyre (Kiaccudukarms);
aHAIIM3UPOBATh:

- PE3YJIbTaThl OMOJIOTTYECKHX OKCIICPUMCHTOB, Ha6JIIO,Z[€HI/II>’I I10 UX OIIMCAHHIO.

TemaTnueckui njian kypca «CJji0kHbie BONPOCHI OMOJIOTHI

Ne HaumenoBaHue pa3sjgeiia, TeMbI KonrakTHasi paboTa 00y4arommxcs
TeM ¢ npenojaaBareJieM, YacoB
bl Teopus | IlpakTuka Bcero

1 buonorus kak Hayka 10 2 12

2 Bboranuka 14 6 20

3 3oosorus 20 4 24

4 AHaTOMUS M (PU3HOJIOTHUS YEIOBEKa 20 2 22

5 I[MuTonorus 18 6 24

6 I'enetnka 8 8 16

7 OBOTIOIUS 8 2 10

8 DKOJIOTHSI 4 0 4

9 [TonBenenue nToros 0 4 4

Hroro: 102 34 136
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Conep:xanne kypca «Ci10KHbIe BONPOCHI OMOJIOT DY

Tema 1. buosiorusi kKak Hayka

Teopusi: Ouosiorusi Kak Hayka, €€ JOCTUKEHUS, METOJbl MO3HAHUS >KHUBOU
npupoasl. Ponp Ouosiorn B (QOpMUpPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTuHbl Mupa. OCOOEHHOCTH CTPOEHUS KJIETOK OakTepwii, BHUPYCOB, TIpPHOOB.
Anatomust u ¢usmnonorus OakTepuii, BUpycoB, rpuOoB. MHorooOpasue OakTepuil.
®opmbl KIETOK. XapaKTepUCTHUKA JIMIIAHHUKOB KaK CHUMOHMOTHYECKUX OpPraHM3MOB.
Mopdonoruueckue tumbl cioeBuiia. OcobeHHOCTH pa3MHOXeHus. Crenuduyeckue
CBOMCTBA JIMIIATHUKOB. 3HAUYCHHUE.

IIpakTuka: u3ydeHne TOTOBBIX MUKPOMPENapaToB KIETKAa U MHULEIHN TrpuOoB.
BrinmonneHnne onmMMnnaaHbIX 3alaHUM MPOUUIBIX JIET. TecTupoBaHue.

OcHoBHBIC MeTOABI U (POPMBI PeaTU3ALNHU COACPKAHUS POTrPAMMBI:
1) mo cnocoOy opraHu3aliy 3aHATUNA — CIIOBECHBIE, HATJISIAHBIC, TPAKTUYECKUE;
2) 110 YPOBHIO JIEATETLHOCTH 00YUYaIOIUXCS — O0BSICHUTENBHO-UUTFOCTPATUBHBIE,
pPENpPOAYKTUBHBIE, YACTUYHO-IIOMCKOBBIE, UCCIIEIOBATEIIbCKHUE.
dopma peau3alnn: OYHasl.

Cpeacra 00y4yeHusi: MHIMBUIyallbHAs, TPYINOBas, PpoHTaNbHAS padoTa.

dopma moaBeJeHUs] UTOTOB: BBHINIOJIHEHUE TECTa M MPAKTHUYECKUX padboT 1o
M3y4aeMOU TEME.

Tema 2. boranuka

Teopusi:  OCHOBHbIE  TpyIIIBI  TKAHEM  PACTUTEIILHOIO  OpraHu3Ma.
OO6pa3oBaTenbHbIC TKAaHW (MEPUCTEMBI) W OCHOBHbIE TKaHU. [lOKpOBHBIE TKaHWU:
sanuaepma, npoOka. [IpoBomsmine Tkanu: kcuiema, (aosMa. DBOIIOIMOHHOE JPEBO
pactennii. Ocobennoctu mxoB poja Cdaruym. Ponp B mpupoge. IlepenBukenue
MUHEpaAIbHBIX W OPraHWYECKUX BELIECTB MO CTeONI0. ['OpU30HTAIBHBIA TPaHCHOPT.
BunonsmMeHeHus JIMCThEB: KOJIIOUKHU, YCUKH, JOBUME armapaTbl. OCOOEHHOCTH JIMCTHEB
pacTeHui, MPOU3pacTaloUMX BO BIAXKHBIX U CyXuX MecTax. CrocoObl BEreTaTMBHOIO
Pa3MHOXKEHHUS PACTEHUH B IPUPOJE U CEIbCKOM XO35UCTBE.

IIpakTHka: u3ydyeHHe CTpoeHUsl (KOpEeHb, CTeOenb, JUCT) W (PuU3HOIOTUH
pacTUTENbHOM KJIETKU (OpraHOW[bl, IJIa3MOJIU3), TKaHeW (0JpEeBECHEHHE, TBHUXKECHUE
BOJbl 1O cocyldaM). BbinojiHeHHe ONMMNIUAAHBIX 3aJaHUM  MPONUIBIX  JIET.
TectupoBanue.

OcHoBHBIEe MeTOABI U ()OPMBI PeATU3ANNHU COACPKAHUS POTPAMMBI:
Metonbi:

1) mo criocoOy opraHu3any 3aHATHI — CIIOBECHBIC, HATJISITHbBIE, IPAKTUYECKUE;
2) 10 YPOBHIO JIEATETLHOCTH 00yUYaIOINUXCS — O0BSICHUTETHbHO-UUTFOCTPATHUBHBIE,
pPENpPOAYKTUBHBIE, YACTUYHO-ITOMCKOBBIE, UCCIIEIOBATEIIbCKHUE.

dopma peaiu3alun: OYHas.

CpeacrBa 00y4yeHusi: MHIMBUIyalIbHAs, TPYINOBas, (PpoHTaNbHAS padoTa.

dopma noaBeeHUs] UTOTOB: BBINIOJHEHUE TECTOB M NMPAKTUYECKUX PpadOT MO
M3y4aeMOHU TEME.
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Tema 3. 300J10rHs

Teopusi: Ilpocreitmme. Anuxkomiuiekcbl. Tumbl uepBeil. MuHoroobpasue
napasuTHYeCKuX uepBed u Ooprba ¢ HuMU. Tun Mommocku. Urinokoxwue. Tunm
Unenucronorue. Kimacc Pakooopaszusie. Kiacc IlaykooOpazubie. OTpsiibl HACEKOMBIX C
MOJIHBIM TpeBpanieHueM. buosorudyeckuit crnocod 60pbObl ¢ BpeautensMu. OTpsia
HACEKOMBIX C HEMOJHBIM TMpeBpalieHrneM. Pojib HAaceKOMBIX B MPHUPOJIE, HX
npaktuyeckoe 3HaueHue. Tun Xopaoseie. Hankinace PoiObl. X03s1iiCTBEHHOE 3HAUEHUE
pri0. Knacc Ilturel. Ponb 3amoBeTHUKOB M 300MapKOB B COXPAHEHUW PEIKUX BHJIOB
ntun. Knacc Miekonuraromue. BiausiHue nesiTenbHOCTH 4YeloBEKa Ha YUCIIEHHOCTh U
BUJIOBOE MHOTOOOpa3ne MIECKOMUTAIONINX, UX OXpaHa.

IIpakTnka: H3ydeHUE CTPOEHUSA KIETKH (OpraHOUJbl, IUIa3MOJU3), TKaHEu
(anuTenuanbHas, COCIMHUTENbHASA, HEPBHAS, MBIIICYHAs), OPraHOB U CUCTEM OpPraHOB
JKUBOTHBIX. BBINOJIHEHNE OTMMIINAIHBIX 3aIaHUN MPOLUIBIX JIET. TecTupoBaHue.

OcHoBHBIEC MeTOABI U (POPMBI PeaTU3aALNU COACPKAHUS POTPAMMBI:
MeTtoapbr:

1) mo cnocoOy opraHu3aliy 3aHATUNA — CIIOBECHBIE, HATJISAHBIC, TPAKTUYECKHUE;
2) 110 YPOBHIO JIEATETLHOCTH 00YUYaIOIIUXCS — O0BSICHUTENBHO-UJUTFOCTPATUBHBIE,
pPENpPOAYKTUBHBIE, YACTUYHO-ITIOMCKOBBIE, UCCIIEIOBATEIIbCKHUE.

dopma peaiu3alnn: OYHasl.

Cpeacra 00yyeHusi: MHIUMBUIyallbHAS, TPYINOBas, (PpoHTaNbHAS padoTa.

dopma noaABeeHUsI UTOTOB: BBHITIOJHEHNE TECTOB M MPAKTUYECKUX PabOT TIO
M3y4aeMOU TEME.

Tema 4. AHaTOMuUsI ¥ (GHU3HOJIOTUA YeIOBEKA.

Teopusi: MecTo yenoBeka B CHUCTEME OPraHMYECKOrO MHUpA. AHTPOIOrEHE3.
Pacel. OcobenHoctu cTpoeHUss U (PYHKIUNA KOCTHOW TKaHU. OpraHbl U CHCTEMBI
OpPraHOB  4YEJIOBEKA:  OMOPHO-JIBUTaTeJbHAasi,  KPOBEHOCHAs,  BbIJEIUTENIbHAS,
MUILIEBAPUTEIIbHAS, IbIXaTelIbHAsA, HEPBHASI, YHIOKPUHHAS.

IIpakTHKa: M3ydyeHUE TUCTOJOTMYECKHX IpernapaTroB MO TeMaM. BrInoigHeHHe
MPaKTUYECKUX paboT mo puznongoruu. BeimosHeHHEe OIMMITUAIHBIX 3aJJaHUN TTPOIILIBIX
ner. TectupoBanue.

OcHoBHBIE MeTOIbI 1 GOPMBI peain3auu COAePKAHUS MPOrPaAMMBbI:
1) mo croco®y opraHu3anuu 3aHsITHH — CJIOBECHBIC, HATJISTHbIE, TPAKTUUECKHUE;
2) 10 YPOBHIO JIEATETLHOCTH O0YUYaIOIINUXCS — O0BSICHUTETHHO-UUTFOCTPATHUBHBIE,
pENpPOYKTUBHBIE, HACTUYHO-TIOUCKOBBIE, HCCIEA0BATEIBCKUE.
dopma pean3alnn: OYHasl.

CpencrBa 00yueHusi: MHIMBUyalbHAs, TPYIINIOBasi, PpoHTabHAs padoTa.

dopma noaBeIeHUs1 HTOTOB: BHIMTOJTHEHUE TECTOBOU PabOTHI.

Tema S. IluTosiorusi.

Teopusi: 0COOEHHOCTH CTPOEHHUS KIETOK MPOKApUOT M 3yKapuoT. CpaBHeHUE
pacTUTENbHOM, KUBOTHOM, TIpuOHON KiIeTKU. OpraHouabl: CTPOCHHE U (QYHKIIMH.
OcoOeHHOCTH TIPOIIECCOB B KJIETKE: AbIXaHUs, MUTaHUA ((POTOCHHTE3, XEMOCHHTE3),
TpaHCIIOpPTa BEIIECTB, IUIa3MOJM3, OpokeHue. [lmacTuUeckuid W SHEPreTUYCCKUM
0oOMeH.
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IIpakTuka: n3ydeHre roTOBbIX MUKPOIPENapaToB KJIETOK pacTEHUH, )KUBOTHBIX,
rpuboB. M3ydeHne nporeccoB B KJIETKAaX PacTeHUH, )KUBOTHBIX, IpuOOB. BrimonHenue
OJIUMITMAHBIX 3aJaHUI MPOLLIBIX JeT. TecTupoBaHue.

OcHoBHbIE MeTOAbI M (GOPMBI peaTu3aluM COIePsKaAHUS IPOrPaMMBbI:

1) mo cnoco0y opraHu3anuy 3aHATUN — CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKHE;
2) 10 YPOBHIO JESTEIHLHOCTH 00YyYaIOUINXCs — O0BSICHUTEIbHO-ULTIOCTPATUBHBIE,
penpoIyKTUBHbIE, YACTUYHO-TIOMCKOBBIE, UCCIIE0BATEIILCKHUE.

dopma pean3alnn: OYHasl.

CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPyIIOBas, PpoHTaIbHAs padoTa.

@®opma noaBeJeHNs] UTOIOB: BHITIOJHEHUE TECTOB M MPAKTUYECKUX PabOT MO
M3y4aeMOU TeME.

Tema 6. I'eneTnka.

Teopusi: OCHOBBI T€HETUKH, 3aKOHBI ['. MeHaens, cuenieHHoe HacienoBanue. T.
Mopras, B3auMOJEHCTBUE TE€HOB, TIE€HETHKAa II0JIa, BHUABI MYyTalUs, IOHATHE
HACJIeICTBEHHAs! U3BMEHUYMBOCTD U HACJIEICTBEHHBIE OOJIE3HMU.

IlpakTuka: pemeHue 3a7ad HAa  MOHOTHMOpUIIHOE, AUTHOPUAHOE H
NOJIMTMOPUJIHOE  CKpEUIMBaHWe, HA  TUIbl  CIEIUIGHHOIO  HAcleOBaHUS.
AHaIM3UPYIOLIME CKPEUIMBAHUE. BBIMOJHEHNE OJMMIIMAAHBIX 3aJaHUN MPOUUIBIX JIET.
Hrorosoe TecTupoBaHHUE.

OcHoBHBIE MeTOABI U (OPMBI PeaTU3ALUN COACPKAHUSA IPOTrPAMMBI:

1) mo cmocoOy opraHu3aIiu 3aHATUNA — CIIOBECHBIE, HATJISAHBIC, TPAKTUYECKUC;
2) 10 YPOBHIO JIEATETLHOCTH O0YUYaIOIMNUXCS — O0BSICHUTETHLHO-UUTFOCTPATHUBHBIE,
pENpPOYKTUBHBIE, HACTUYHO-TIOUCKOBBIE, HCCIEN0BATEIBCKUE.

dopma pean3alnn: OYHas.

CpencrBa 00yuyeHusi: UHIMBUyadbHAas, TPYIIOBasi, PpoHTaIbHAs padoTa.

dopma noaBeeHUs] UTOTOB: BBINIOJHEHUE TECTOB M MPAKTUYECKUX PadOT MO
M3y4aeMOH TEME.

Tema 7. DBoaronus.

Teopusi: >BOIOLIMOHHBIE B3TJISIAbI B 10JIAPBUHOBCKUI Mepuo, uccieaoBanus Y.
JlapBuHa. DOBOJIIOUMOHHBIE B3MJISABI B MOCJIEAAPBUHOBCKUMNM Tmiepuoa. ['aBHbIE
HarpaBJIeHUs] U (GaKTOpbl SBOJONUHU. [IOHATHS U XapaKTEPUCTUKU MUKPOIBOJIIOIUN U
MAaKpPOA3BOJIIOLUH.

IIpakTHKa: BBINOJHEHUE OJIMMIIMAAHBIX 33JaHUM NPOLUIbIX JieT. KMTorosoe
TECTUPOBAHHUE.

OcHoBHBIE MeTOABI U (OPMBI PeaTU3ALUM COACPKAHUA IPOTrPAMMBI:

1) mo cnocoOy opraHu3aIiy 3aHATUN — CIIOBECHBIE, HATJISAHBIC, TPAKTUYECKUC;
2) 10 YPOBHIO JIEATETLHOCTH 00yUYaIOINUXCS — O0BSICHUTETHbHO-UUTFOCTPATHUBHBIE,
peNpOIyKTUBHBIE, YACTUYHO-TIOUCKOBBIE, HCCIIEA0BATEIHCKUE.

dopma peanu3aluu: OYHasl.

CpencrBa 00yueHmsi: MHIMBHUYalIbHAS, TPYyNHIIOBast, PpoHTalbHAs paboTa.

dopMa moaBeeHUs] UTOTOB: BBIIIOJHEHUE TECTOB M IMPAKTHUYECKUX PadoOT 1Mo
M3y4aeMOH TEME.
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Tema 8. Dxomnorus.

Teopusi: yuenue o 6uochepe. Yuenue B. 1. BepHaackoro, cMmeHa OGHOIIEHO30B.
OvoTHYeCKHe CBA3M B Tmpupoie. M3MeHeHuss B SKOCHCTEMax I0J] BIIUSHHUEM
NEATEIIBHOCTH 4YEJOBEKA. ATPO3KOCUCTEMBI, OCHOBHBIE OTJIIMYMS OT MPUPOIHBIX
sKocucTeM. KpyroBopoT BelIECTB B IPUPOJIE.

IIpakTuka: BeInoIHEHUE OMMMIIMAAHBIX 3aJaHUM NPONUUIbIX JieT. [IpakTuueckoe
3ansTue: «CocTaBieHHE CXEM Iepeaur BEeIECTB U SHEPTUU (Lenel MUTaHus )».

OcHoBHBIEe MeTOAbI U ()OPMBI PeATU3ANNH COACPKAHUS MPOTPAMMBI:

1) mo cmocoOy opraHu3aIiu 3aHATUN — CIIOBECHBIE, HATJISAHBIC, TPAKTUYECKUC;
2) 10 YPOBHIO JIEATETLHOCTH O0YUYaIOINUXCS — O0BICHUTEHHO-UUTFOCTPATHUBHBIE,
peNpOAYKTUBHbBIC, YACTUYHO-IIOMCKOBBIE, UCCIIE/IOBATEIILCKUE.

dopma pean3alnn: OYHasl.

CpencrBa 00yueHusi: MHIMBUyalbHAas, TPYIIIOBasi, PpoHTaIbHAs padoTa.

dopma noaBeeHUsI MTOTOB: BBINOJIHEHUE TECTOBOU PabOTHI

Tema 9. IloaBenenue uToros
Teopus: pa3dop BINOIHEHUS 3a/1aHUI TOBBIIICHHOHN CIOXKHOCTH.
IIpakTHKa: UTOTOBOE TECTUPOBAHHUE.
OcHoBHBbIE MeTOAbI U (POPMBI peaIn3aluM COJePKAHUSA NPOrPAMMBI:
1) mo cnoco0y opranuzanuy 3aHSITUN — CIIOBECHbIE, HATJISIHBIE;
2) 10 YPOBHIO JESATEIBHOCTH 00YYarOMMXCs — 00bACHUTENbHO-WITIOCTPATUBHEIE,
YaCTUYHO-TIOMCKOBBIE.
dopma pean3alnn: OYHas.
CpencrBa 00yuyeHHsi: UHIMBUyadbHAas, TPYIIOBasi, PpoHTaIbHAs padoTa.
@®opma noaBeeHNsI HTOTOB: BHITIOJHEHNE UTOTOBOTO TECTA.
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OLEHOYHBIE MATEPUAJIbI

OrleHUBaHUE PE3yJbTATUBHOCTH JCSITEIBHOCTH OOYYAIOIIMXCS HAINPABJICHO Ha
aHaIN3 OCBOEHHSI 00y4aromuMuUCs COJIepKaHUS JOTIOTHUTETLHOU
001eo6pazoBaTenbHON 00IEepa3BUBAIOIIEH TPOTPAMMBI.

OrneHka ypoOBHS YCBOSHHUS COJIEpP)KaHUsS O0Opa30BaTCIIbHON  MpPOTpaMMbI
TIPOBOIUTCS IO CIICAYIONTIM ITOKa3aTeIIsIM:

- CTeNeHb YCBOCHUS COJCPIKAHUS;

- CTelneHb MPUMEHEHUS 3HAHUH Ha MPaKTUKE;

- YMEHHUE aHaJIM3UPOBATh U JIeJaTh BHIBO/IbI.

Jiist oueHrBanus 3HaHUN oOydatouuxcs ucrnodb3yercsa 100-6amnpHas mkana.

HaumeHoBaHMe ypOBHSI/OlleHKA Pe3yabTaT nuarsoctuku, %
DneMeHTapHBIA YPOBEHB/HEYIOBIETBOPUTEIHHO 0-49%
Hu3kuii ypoBeHb/y10BIETBOPUTEITHHO 50-69 %
Cpenuuii ypoBEeHbB/XOPOIIIO 70 — 84 %
Bricokuii ypoBeHB/OTIMYHO 85 —-100 %

OcBoeHne OO0y4YaIOIMUMHUCS COJACPIKAHUS JIOMOJTHUTEILHON 00pa3oBaTEIbHON
pPOTrpaMMbl  TIPOBOJUTCS C TOMOIIBIO CICAYIOMMX (OPM KOHTPOJIS: BXOJHOM,
IIPOMEKYTOUYHBII, HTOIOBBIN (TEMATUUECKUIA).

1) BxomHOW KOHTPOJIb

[lenbp BXOAHOTO KOHTPOJISE — OIIEHKAa OOIIEro YpOBHS MOATOTOBKHU KaxAOTo
oOy4aronierocsi ¥ rpynmsl B 1ejaoM. BXonHONH KOHTpOdb MpoBoauTcs B (HOpMe TecTa,
KOTOPBIN MPOBOJUTCSA B Havayie ydyeOHoro roga. Ilo pesyiapTaTaM BXOZHOTO KOHTPOJIS
aHAIM3UPYETCS CTapTOBBIM YpOBEHb OOYYAIOLIMXCS, HAMEUaeTcsl IUIaH JIMKBUIAIUU
po0eJIoB 3HAHUM.

2) Tekymuit KOHTPOJb OCYIIECTBIISETCS HA 3aHITHIX B TCUEHUE BCETO O0yUCHHUS
JUIS OTCIICKUBAHHUS YPOBHS OCBOCHMS y4eOHOrO0 Marepuajia MO COOTBETCTBYIOIIEMY
KypCy MpOTrpaMMBI.

@opMBI TEKYIEro KOHTPOJIS: TEMATUYECKUU TECT, TUKTAHT, CAaMOCTOSATEIhHAs
pabora, mpakTudeckas paboTa, yCTHBIN OMpoc.

3) IIpomexyTouHas (TeMaThuecKas) arTecTaius

[IpoBoauTCS B KOHIIE U3YUYE€HHs] COOTBETCTBYIOUIETO Kypca B hopMe TecTa u/uiu
KOHTPOJIbHOM paOOTHI.

4) Wtorosas (TemaTuyeckas) aTTecTaIlusl

3aBepiiaer NoJIHOE U3yYeHHUE Kypca.

Wtorosasi arrecranuss NPOBOJUTCS B (OpME HUTOTOBOTO TECTa M HUTOrOBOM
KOHTPOJIbHOM paboThl MO TeMe O0O0pa3oBaTENbHOM MPOrpaMMbl, B TOM YHUCIE C
UCIIOJIb30BAaHUEM TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTUM, a TakkKe MO pe3yjibTaTam
BBITIOJIHCHUS PAKTHYECKUX 3aTaHHH.
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NtoroBass arrecranusi OpOBOJUTCS B BBIMYCKHOM |1 Kilacce MO OKOHYaHUIO
00y4eHUs Mo JOMOJHUTENBHOU 00111e00pa3oBaTeIbHOM 00IIepa3BUBAIOIIEH TporpaMme
«OnumnuaaHas OMOJOTH) HE MeHee TPEX JieT, T.e. o0ydyeHue B 9-11 kaccax.

Wrorosas arrecranus NpoBOAUTCS B (popME BBIITYCKHOTO 3K3aMeHa no (opmarty
EID.

[lo pesynbraram oOyueHus B 9-11 kiaccax u UTOTOBOM aTTeCTAllMU BbIAAETCS
JUIUJIOM ycTaHoBJIeHHOTO B LleHTpe oOpasia.

@opMbl  OTCJIEKMBAHUA  Pe3yJIbTATOB:  HAOJIOJCHWE, TECTHUPOBAHHE,
KOHTpPOJIbHAsE ~NMUChMEHHas paboTa, YCTHBIK ompoc, (POHTAIBHBIA  OIPOC,
cobeceoBaHWEe, OTYET O BBIIOJHECHHH OSKCIIEPHUMEHTAIBHBIX (J1a00OpPaTOPHBIX) |
IPaKTHYECKHUX padoT.

®opmbl GuKcanuM Pe3yabTATOB: PEUTHHroOBasg TaOIMIA MO pe3yJibTaTaM
UTOTOBOT'O TECTAa, KOHTPOJIBHOU PAOOThI, OTYETOB MO HKCIIEPUMEHTAIBLHBIM paboTaMm.

JlokyMeHTaJIbHOM ~ ()OpMOM  TOATBEP)KACHUS  OCBOCHHS  JOTOJHUTEIHHOU
0011eo00pazoBaTeIbHON  O0IIEPa3BUBAIOIICH TMPOTPAMMBbI  SIBJIIETCS  JIOKYMEHT 00
00y4yeHuu «/Iumniaom» yCTaHOBIEHHOTO PErMOHAIBHBIN IeHTpoM «Cupuyc26» odpasia.

Onenka PesyabTar
Bricoknii BBICTABJISIETCS  OOydarolmeMycsi, €cli  TEOpPETUYECKOe  COJepKaHUe
YPOBEHB JUCLUIUIMHBI OCBOEHO MOJHOCTBIO, 00YYarOLINiics CTPOUT OTBET Ha YPOBHE

CaMOCTOATEJIBHOIO MBIIUICHNS], TPAMOTHO U JIOTUYHO M3J1araeT U3y4eHHBIN
MaTepHall, He 3aTpyAHSAETCS ¢ OTBETOM, JielaeT 0OOCHOBaHHbBIE BBIBOABI U
3aKJIIOYEHHUS, CBOOOJHO NMPHMEHSET TEOPETUYECKHE 3HAHUS IMPH PELICHUN
IIPAaKTHYECKHUX 3a/a4;

Cpennuii 00yJaromuicss CTPOUT OTBET Ha YPOBHE CAMOCTOSITEIIBHOTO MBINUICHHS,
YPOBEHb IPAMOTHO M JIOTMYHO H3JIara€T MU3y4EHHBIM MaTepuas, OJHAKO JOMYCKAEeT
OTJIENbHBIE HETOYHOCTH U MpoOersl B 3HAHUSAX, CBOOOIHO MPUMEHSET
TEOPETUYECKUE 3HAHNS NIPU PEIICHUHU NPAKTUYECKUX 3a]1a4;

Husknii 00yJaroImuicss yCBOMII TOJILKO 0a30BYI0 4acThb NMPOrPaMMHOI0 MaTepuaa,
YPOBEHBb IpY  OTBETE  JOMYCKAaeT HETOYHOCTH, MaTepual  M3JaraeT  He
MIOCJIEZI0BATENbHO, 3aTPYAHSIETCS NPUMEHUTh TEOPETUYECKUE 3HAHMS IPU
peLIeHNH MPAaKTUYECKOM 3a1auM, JOMYCKaeT OIIMOKH, KOTOPbIE UCIPABIISET
C MIOMOIIIBIO NTPENOJIaBaTENS;

DJIeMEHTapHBIN | OOYJarOIIHIICS JEMOHCTPUPYET 3HAHUS TEOPETUUECKOT0 MaTeprasa, OJJHAKO
YPOBEHB JIOMYCKAeT CYIIECTBEHHBIC OUIMOKM MPH M3JI0KEHUHM YU4eOHOTO Marepuana,
IIPY OTBETE TOAMEHSET TEOPETUYECKYIO apryMEHTALUI0 PacCyXICHUSMU
OOBIZICHHO-OBITOBOTO XapakTepa. B oTBeTe nomyckaeT ommOKH, KOTOpBIE
MOJKET UCIPABUTH JAKE C IOMOIIBIO IPENOAABATENS

HTorosoe oneHuBaHme MpoBOJIUTCS B KOHIIE 00YUYEHUs IO KypCy.
dopmMa: UTOroBOE COOOIICHHE Pe3yIbTaTOB COOCTBEHHBIX HCCIICIOBAaHUM.

BapuaHTbl KOHTPOJIs 3HaHUi onucanbl B [Ipuinoxennu 1.
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Ne i/ Ha3Banue DopMbl YUeOHOT 0 ®opMbl, METObI, IPUEMbI MarepuajibHO-TeXHHYECKOe @®opMbl KOHTPOJIs1/
pa3zeia, TeMbl 3aHATHA o0yuenms. Ilenarornueckue OCHAILleHHE, TUIAKTHKO- aTTecTaluM
TeXHOJIOTHH MeTOAHYeCKUil MaTepuaJl

1 |7 knacc KombunupoBanHnas OOBACHUTENBHO-MILUTIOCTPATUBHBINA. | 1) OmopHbIE KOHCTIEKTHI, 1) KonTponbHbIi TECT.
«boTanuka. YacTHYHO-TTOMCKOBBIN 2) IIpe3enTarumy; 2) [IpakTrueckas
3oosiorus» HccnenoBaTenbCKui. 3) Buneo ypoku; pabota

4) TecTsl.

2 |8 knacc KombunupoBanuas OOBACHUTETBHO-MILTIOCTPATUBHBINA. | 1) OmOopHBbIE KOHCTIEKTHI, 1) KonTponbHbIi TECT.
«AHaroMus 1 YacTHYHO-TTIOMCKOBBIN 2) Ilpe3enTarumy; 2) [IpakTrueckue
¢buznonorus HccnenoBaTenbekuii. 3) Buneo ypoku; paboThI
YEJIOBEKAY 4) TecTsl.

3 |9 kmacc «OcHoBel | KoMOWMHUpOBaHHas OO0BsCHUTETLHO-WILTIOCTPATUBHBIN. | 1) OnIOpHBIE KOHCTIEKTHI; 1) KoHTpOJIBHBIH TECT.
o01eit Onomorum» YHacTUYHO-ITOMCKOBBIN 2) IlpesenTanuu; 2) IIpakTuueckue

HccnenoBaTenbCKui. 3) Buneo ypoxu; paboTsl
4) Tectsl.

3 |10 knacc KomOuHupoBanHas OO0BSCHUTETLHO-WILTIOCTPATUBHBIN. | 1) OnOpHBIE KOHCTIEKTHI; 1) KoHTpOJIBHBIH TECT.
«MonexymnsapHas HacTUYHO-ITIOUCKOBBIN 2) IlpesenTanuu; 2) IIpakTuueckue
OMOJTOTHSI HccnenoBaTenbCKui. 3) Buneo ypoxwu; paboTsl

4) Tectsl.

5 |11 knacc KomOuHupoBanHas OO0BsCHUTETLHO-WILTIOCTPATUBHBIN. | 1) OmOpHBIE KOHCTIEKTHI; 1) KoHTpOJIBHBIH TECT.
«CnoxHbIe YHacTUYHO-TTOMCKOBBIN 2) Ilpe3enTaruuy; 2) [IpakTrueckue
BOITPOCHI HccnenoBaTenbCKui. 3) Buneo ypoxu; paboTsl
OMOJIOT U 4) Tectsl.
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KAJIPOBOE OBECIIEYEHHE

ObecnieueHue peanuzanuu JOTIOJIHUTEIHHON o01ieo0pa3oBaTeIbHON
oOmiepa3BuBaronieii  mporpamMmmbl  «OnuMIuagHas OWOJIOTHS», HAICJICHHOW Ha
MPEIOCTaBIIEHNE BRICOKOTO KauecTBa OOYUCHMS, TIIAHUPYETCS 3a CUET MeIarornuecKux
KaJIpOB, UMEIOIINUX HEOOXOAMMYIO KBATH(UKAIIMIO JIJIsT PEIICHUS 3a/1a4, OMpPeIeIeHHBIX
00pa3oBaTeIbHONM IPOTPAMMOM, CIIOCOOHBIX K HHHOBAaIIMOHHOM MPO(deCCHOHAIBHOM
NEeATSTLHOCTH.

TpeboBaHus K KaJJpOBBIM YCIIOBHSIM BKJIIOUYAOT:

- BBICIIIEE MEJaroruyeckoe o0pazoBaHue Mo MPeaMETY;

- 3HaHME  TIpeAMeTa,  BJAJCHUE  METOJUKOM  ero  IpemnojaBaHusl,
MeJarorMYeCKUMH TEXHOJIOTUSIMU;

OTBIT pabOTHI MO MPOTpaMMaM yTIyOJICHHOTO U3yueHUs PU3UKH;

OTIBIT TTOATOTOBKE yUYAITUXCS K OJIUMITHA/IaM U MTPOCKTHBIM KOHKYPCaM;
BBICIIIAs KBAM(DUKAITMOHHAS KaTETOpHs, KAaHIUAT HAYK;

- OIBIT MOATOTOBKH BBITYCKHUKOB K OI'D u EI'3;

HEIMPEPHIBHOCTH TPO(PECCHOHATLHOTO Pa3BUTHSI U CaMOOOPA30BaAHNS;

- HaJM4Yve HaBBIKOB paOOTHI ¢ KOMIBIOTEPHON TEXHUKOM;

- TPyHmOIrOOue, OTKPHITOCTh HOBIIECTBAM M OCBOEHHUIO HOBBIX (JOPM UM METOJ/IOB
paboThI;

- KOMMYHUKaOEIbHOCTb;

- TBOpPYECKas aKTUBHOCTb;

- aKKypaTHOCTb, eIy CTPEMIICHHOCTb, OTBETCTBEHHOCT,
T00poXKeIaTeIbHOCTh, 3a00Ta O  pPa3BUTHM  HWHAMBUIYAIbHOCTH  YYEHHKA,
3aMHTEPECOBAHHOCTH B €r0 pe3yJibTarax.

st peanuzanuu o0OpasoBaTenbpHON POrpaMMbl HEOOXOIUMBI
BBICOKOKBATM(DUITMPOBAHHBIE CTICITUATHCTHI:

- Y4HUTENIb OMOJIOTHH, JIJIS IPOBEACHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN —
2 4en.;

- MeTtomucT-1 4Jen.;

- Iexaror-mcuxoJjor — 1 yei.
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MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlns peanu3anuu JOMOJHUTEIBHOM 00I1e00pa3oBaTeibHON 00IIepa3BUBAIOIICH
nporpammbl  «OnuMmnuaaHas OWOJIOTHS TOMENICHHE JOJDKHO  YAOBIETBOPSTH
CTPOUTETBHBIM, CAHUTAPHBIM U MPOTUBONOKAPHBIM HOPMaM.

HeoOxoanMmer:

- y4eOHbIi KaOWHET, OCHAIEHHBI KOMIIBIOTEPOM C BBIXOJOM B HHTEPHET,
TEJIEBU30POM, MApPKEPHOUN JIOCKOM, YYEOHBIMU CTOJIAMH JUIsl YUYEHUKOB U CTYJIbSIMH,
JEMOHCTPAIIMOHHBIM ~ CTOJIOM, IKadaMyd Il  XpaHEHWS HArJSAHBIX MOCOOMIA,
JTUAAKTUYECKOTO U yueOHOTO MaTepHaa;

- maboparTopusi, OCHAIllEHHAs KOMIIBIOTEPOM C BBIXOJOM B HWHTEPHET,
TEJICBU30POM, MAPKEPHON JIOCKOW JIA0OpAaTOPHBIMH CTOJIAMH JUIsl  TIPOBEIACHUS
NPAKTHUYECKUX paboT, HEOOXOAMMBIM JT1a00PaTOPHBIM 000PYIOBAHHUEM;

- mojcoOHOE TOMENICHUE ISl XpaHEHUs JIabopaTOpPHOrOo OOOpYAOBaHUS U
HarJISAHBIX TOcoOui (JTabopaHTCKas);

- JIEMOHCTpAIMOHHOE 000PYJ0BaHUE;

- o0opynoBaHue, HEOOXOIHUMOIO JJii NPOBEICHUS MPAKTUUYECKUX 3aHSATUM:
MUKPOCKOIIbI, PENapoBaibHble HA0OPHI Ha KAXJI0T0 YUCHHUKA;

- Marepuainbl, HeoOXOIUMbIE JIs 3aHATHI: HaOOpbl mpenapaToB «boTaHukay,
«3oomorus», «AHaToMus 4yeloBekay, «OOmas Ouosjorus», mapisd, (QuIbTpoBaIbHAs
OyMmara, 0JJHOpa30BbI€ MTEPUYATKH, IEMOHCTPALIMOHHBIE MAaTEPUAIIBL;

- y4eOHBIH KOMIUIEKT Ha Kaxaoro oOydaromierocs (Terpaasr He MeHee 48
CTpaHull, py4uKa, KapaH/ail.);

- crenuanbHas oeXkKaa 00yJaromuxcs st paboThl B 1aOOpaTOPHH — XaJaThl.
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YYEBHO-METOINYECKOE N UTH®OPMALINOHHOE OBECIIEYEHHE
ITPOT'PAMMBbI

1. IlepeuyeHs TUTEPATYPHI, HEOOXOAMMOI VISl OCBOCHUSI IPOTPAMMBI:

1.1. [lepeyeHnb JuTepaTypbl, HCNOJIH30BAHHON NMPU HAUCAHUU TPOTPAMMBI:

1. buonorus. 8 3 1. T. 1//1. Teitnop, H. I'pun, Y. Crayt; nox pex. P. Conepa; miep.
3-ro aHri. u3m. - 4-e usn., ucnp. (311.). - M.: bunom. Jlabopatopus 3nanmii, 2004. — 454

2. Kopuarnna B. A. boranuka y4yeObHuk s 5-6 kimaccoB, M6 Ilpocsemienue,
1985. — 257 crp.

3. JloroBa JI. 1. Mopdonorust 1 aHaTOMHS BBICIIUX pacTeHuil, M: Dauropuan
YPCC, 2001. — 528 c.

4. PoxnoB B. C. buonorus: Yenosek u ero 310poBbe, 8 kiacc, M: MHemo31Ha,
2007 — 287 c.

5. bopoaun I1.M., Beiconkaa JI.B., IpiMmun I'"M. u ap. buonorus. 10 — 11
KJIacchl: yueO. A 001eo0pa3oBaTeNIbHbIX OpraHU3aluil: yriayOJIeHHbI YPOBEHb: B 2-X
4., 4. 1 / mox pexa. B.K lllymuoro., ['."M. Ipimmnma. — M.: Ilpocsemenune, 2014. — 303 c.

6. boponun I1.M., Beiconkaa JI.B., IpiMmun I'"M. u ap. buonorus. 10 — 11
KJIacChl: yueO. A 001eo0pa3oBaTeNIbHbIX OpraHU3aluil: yriiyOJIeHHbI YPOBEHb: B 2-X
4., 4. 2 / nox pea. B.K lllymuoro., I'."M. Ipimmnna. — M.: Ilpocsemienune, 2014. — 287 c.

7. 3axapos, B.b. buonorus. O6mast 6uonorus. 10 xi. YrayOneHHbIH YpOBEHb:
yueonuk / B.b. 3axapos, C.I'. MamonToB, H.W1. Conun, E.T. 3axapoBa. — M.: [Ipoda,
2015.-349 c.

8. 3axapoB, B.b. buonorus. O6mas ouosorus. 11 ki. YrinyOGiaeHHbIH ypOBEHB:
yueonuk/B.b. 3axapos, C.I'. MamonToB, H.1. Conun, E.T. 3axapoBa. — 12 M.: JIpoda,
2015.-343 c.

1.2. IlepeyeHnb JuTepaTypbl, pEKOMEHAOBAHHO 00YYAOIIUMCS:

1. AragponoBa W.b., CusornazoB B.W. buonorus pacrenuii, rpudos,
TumIaiHuKoB. buosorus. YdeOHoe mocoOue st ydammxcs oO0Ieo0pa3oBaTeIbHbIX
yupexaenuit 10-11 kmaccel. IlpodunsHoe oOyuenue: cOopuuk 2 / ABT.-coct. B.W.
Cusornazos, 1.b. Mopsynosa. — M.: [Ipoda, 2006.

2. buonorus. B 3 1. T. 1/11. Teitnop, H. I'pun, V. Crayt; mox pen. P. Conepa; mep.
3-ro aHri. u3. - 4-e uzf., ucnp. (31.). - M.: bunom. Jlaboparopus 3nanuii, 2004. — 454
c.

3. boromo6os A.C., H.C. JlazapeBa «9xocucremay, 2020

4. Jlorosa JI. 1. Mopdoorus u aHaToMHs BRICIIUX pacTeHui, M: Dautopuan
YPCC, 2001. — 528 c.

5. Ky3nenos C.JI., Mymkam6apoB H.H., I'opstukuna B.JI. Atnac mo ructonoruu,
UTOJI0TUU U dSMOpuronoruu. — M., 2002.

6. brya I'.JI. Amatomus genoBeka. — M., 2015

7. Horens B. A. 300morust 6€Cro3BOHOYHBIX. YUEOHHUK AJI1 YHUBEPCUTETOB. M:
Bricmag mkoia, 1981 — 606 c.

8. Unbuues B./1. [Tonynsipuslit atnac-onpenenutens. [Ituust — M.: Ipoda, 2010.
—318 c.: un.
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9. Anbeprc b., bpeii /1., JIstouc Jx., Padd M., Pobeptc K., Yorcon JIx.
MonekynsipHas 6uonorus kinetku. T.3. — M.: Mup, 1994. — C. 7 — 149.

10. HoBukor B.C., I'ybanos. [lonynsipHblii atiac-onpeaenuTens. Jukopactyime
pacteHus. — 5-e usg., crepeotuil. — M.: JIpoda, 2008. — 415 c.: ui.

11. Croknu K. buonorus. IIk. witoctp. cnpaBoyHuk. — M., 1995. — 128 c.

12. TepemoB A.B., [TerpocoBa P.A. buosorus. 10 knacc. [Tocobue ast
CaMOCTOATENIbHON paboThl 00yUarouxcs. YriyoneHHsl ypoBenb. ®I'OC. — M..:
Muemo3sunna, - 2015 . — 343 c.

13. TepemoB A.B., Iletpocosa P.A. buonorus. 10 knacc. [locobue mis
CaMOCTOSITENIbHON paboThl 0Oy4aromuxcs. YriayonaeHHsd yposerb. PI'OC. — M.:
Muemo3suna, — 2015 r. — 400 c.

14. Toxun B.I1. O6mmas sm6puonorus. — M., 1987. — 480 c.

2. IlepeueHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEpHET», HEOOXOIUMBIX /IJIsl 0CBOEHHS MPOTrPAMMBI:

1. «Batrachospermumy - 3JIeKTpOHHBIN KypHa - https://batrachospermum.ru/

2. «Biomoleculay - anmekTpoHHBIN )XypHaT - https://biomolecula.ru/

3. Komnekuust matepuanoB no ouojoruu - http://school — collection.edu.ru/

4. Kpacnas kaura CK pacrenus https://mpr26.ru/okhota/krasnaya-kniga/plants/

5. Xepba» — Ooranunueckudt ceppep MIY wum. M.B. JlomoHocoBa
www.herba.msu.ru

6. «2neMeHT» - ANEeKTPOHHBIN KypHal - https://elementy.ru/

7. BupTyanpHelii aTinac mo aHaToMuu W (U3MONOTMM YelloBeka - http://www.e-
anatomy.ru


https://batrachospermum.ru/
https://mpr26.ru/okhota/krasnaya-kniga/plants/
http://www.herba.msu.ru/
https://elementy.ru/
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Ipuioxenue 1

K 00111€00pa30BaTEIbHON 001IIepa3BUBAIOIICH
nporpamMmme «OIuMITHaIHAS OUOJIOTHSD)

BxoaHo# KOHTPOJIb

BxoaHOl KOHTPOJh MPOBOAUTCS C KKIBIM OOYYaIOMMMCS WHIAUBUIYATBHO C
LEJIbI0 IPOBEPKHU 0a30BbIX 3HAHUU 1O Ouosoruu. GopMa MPOBEACHUS — TECTUPOBAHUE
Pa3HOTO YPOBHSI CIIOKHOCTH OTHENBHO Jist oOydaronuxcs 7, 8, 9, 10 knaccos.

Tectsr ypoBHS A (dopma: 3amaHUsT 3aKPHITOTO THUIA) COIEpKAT 3aJaHUs B
konmuectse 10 3amanuil.

Tectsr ypoBHs B (popma: 3amanne Ha BOCCTAHOBJICHHE IOCIIEIOBATEIHLHOCTH)
COAEpXKAaT 3aJaHHs B KOJIMYECTBE S 3a/IaHUM.

Tecter ypoBast C (dopma: 3amaHus OTKPBITOTO THIIA) COIEpXkKAT 3aJaHUs B
KOJIMYECTBE S5 3aJJaHUM.

Bo BpemMs mpoBeaeHMss BXOJHOM  JMAarHOCTHKKA  MEAaror  3amoJiHseT
MHOOPMAIMOHHYIO KapTOUYKU «Pe3ynpTaThl BXOAHOW JUArHOCTHKWY», TMOJIb3YSCh
mkajgoi «OleHKa napaMeTpoB BXOIHOTO KOHTPOJIS».

OneHka napamMeTpoB BXOAHOT0 KOHTPOJIS

HanmeHnoBaHue ypoBHS PesyabTaT nuarnocTuku, %
DJIeMEHTapHbIN YPOBEHb 0-54%
Huskuit ypoBeHb 55-69%
Cpennuii ypoBeHb 70 — 84%
Bricokuii ypoBeHb 85 —100%

IIpumepHbIe 3a1aHUA:

Yposennb A (popma: 3a1aHUA 3aKPHITOTO0 THUIIA):
1. ¥V poauteneil, COCTOSIIIUX B POJCTBE, 3HAUUTEIHHO MOBBIIIAETCS BEPOSITHOCTD
POXKJIeHUs JIeTel ¢ 3a00JIeBaHUSIMU

1) HacJIeICTBEHHBIMU

2) HeHAacJIeICTBEHHbIMU

3) nHGEKITMOHHBIMU

4) HeMH(PEKITMOHHBIMU
2. N3yuenune poIOCIOBHON YeJIOBEKA B OOJIBIIIOM YHCIIE TIOKOJIEHUN COCTABIISIET
CYIIIHOCTh METO/1a

1) OJIU3HEIIOBOTO

2) T€HEaJIOTUYECKOT O

3) OMOXMMHUYECKOIO

4) IIUTOT€HETUYECKOTO
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Yposens B (popMma: 3a1aHue Ha BOCCTAHOBJICHHE MOCTEA0BATEIbHOCTH):
1. YcranoBuTe nociie10BaTeNbHOCTb MIPOLIECCOB, POUCXOJAUIMX B X0/1€ MEHO03a.
1) PacniosiokeHue nap roMOJIOTHYHBIX XPOMOCOM B 3KBaTOPHAJIBHOM IIOCKOCTH.
2) Konbroramus, KpOCCHHIOBED.
3) PacxoxneHue CECTpPUHCKUX XPOMATH.
4) O6pa3oBaHMe ralIONIHbIX SJAEP ¢ OJHOXPOMATUAHBIMU XPOMOCOMAMH.

2. YcTraHOBHUTE MTOCIIEI0BATEIBHOCTD MOCTYIUIEHHS KUCIOPOIa B KJIETKH Tena?

1) M3 nerkux KUCiIopo.l MPOHUKAET B KAMJUISPbI JIETOYHBIX MTY3bIPHKOB.

2) Uepe3 HOCOIIIOIOTKY, Tpaxer, OPOHXU KUCIOPO] MOCTYNAET B JIETKHE.

3) U3 xanuuisipoB KUCJIOPO]T BMECTE C KPOBBIO MOCTYNAET B JIETOYHbIEC BEHBI.

4) 13 neBoro keiy10uka KpoBb, HACKIIIEHHAS] KUCJIOPOIOM, TIOCTYIIAET B A0PTY.

5) U3 neroyHoil BeHbl oOOOramieHHas KHUCIOPOJOM KpOBb TEYET B JIEBOE
npeacepaue.

6) AopTa BETBHUTCS, O0OpazyeTcs CeTh apTepuil W KaNWUIAPOB, KaIMILUISPHI
CHA0KAIOT KJIETKU TeNa KUCIOPOIOM.

7) 13 neBoro npencep/ivsi KpOBb MOMAJAET B JIEBBIN KEITyA0UEK.

Yposens C (popma: 3agaHue OTKPHITOrO THIIA):
3akoHuuTe mpeiokenue (¢ppasy), BOUIIMUTE BMECTO MHOTOTOYMS MPABHIIbHBIHN
OTBET.

Bompoc 1. BcraBbre  mpomynieHHble  cloBa B TEKCT O  Ipolieccax
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIINX B KIIETKE.

«Pa3HO00Opa3HbIe BeleCTBa NMPOHUKAIOT B KIETKY depe3 .... CUHTe3 OenKoB u3
AMUHOKHUCJIOT OCYILECTBIISCTCA B ..., & CJIOXKHBIEC YIIIEBOABI U JIMIHUIBI CUHTE3UPYIOTCS
B .... Mounekynbl O€NKOB, >XHPOB M YIJIEBOAOB OKHUCIAOTCA B .... llpu sTom

OCB060)KI[36TC$I OHCPI'UsA, KOTOpas 3aIracacTcda B MOJICKYJIAX ...».

Bormpoc 2. BetaBbTe B TEKCT IPOMYIIEHHBIE CIOBA O CTPOSHUU U (PYHKIMIX OEIKOB.
«benku — cJI0XKHbIE OPraHUYECKUE BEIIECTBA, .... OHU COCTOSAT U3 MOHOMEPOB —
AMUHOKHCIIOTBl ~ pacHojlaraloTcsi B  MOJIeKyJe Oenka B  OINpene’eHHON

HOCJIeIOBATEIBHOCTH, YEM OIPEAETSCTCS €ro ... CTPYKTypa. 3akpydeHHas B CIUpab

HOJIMIIETITUIHAS LETb MPEICTaBIseT co00H ... CTpyKTypy. biarogaps yemy monekyna

npuobperaeT KOMNakTHyo Gopmy. OyHkinKu 6€IKOB Upe3BbIlUaiiHO pazHooOpa3Hbl. U3

OENKOB COCTOSIT OopraHouabl kieTku. Knerounsie memOpanbsl. Jto ... pyHkuusa. bemku

YCKOPSAIOT XMMHUYECKUE PEAKIMU B KJIETKE, BBIMOIHSISA ... (YHKIHUIO, CIIOCOOCTBYIOT

NEPEMEIEHUIO BEIIECTB, BBIMOIHSIS ... (PYHKIIHIO.
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Texkymmi KOHTPOJIb

Texyuuii KOHTPOJIb OCYIIECTBIISACTCS Ha 3aHATUSIX B TEUEHHUE BCEro OOy4EeHUS
JUI. OTCJICKMBAHUSI YPOBHSI OCBOCHHUSI y4EOHOro Marepuaja MO0 COOTBETCTBYIOIIEMY
KYpCY NPOrpaMMBbl.

@opMBI TEKYILIETO KOHTPOJISI: TEMATUYECKUN TECT, JTUKTAHT, CaMOCTOATEJIbHAs
paboTa, mpakTuueckasi paboTa, yCTHBIN Ompoc.

IIpuMmepHbIe 3a1aHUA.
1. B opranusme 4ejioBeKa BbIACJIAOT ... TUIIA TKAHU.

1

2)2

3)3

4)4

2. K opreHTHPOBOYHBIM pediiekcaM OTHOCUTCS
1) xammensb
2) oTaépruBaHue pyKd B OTBET Ha YKOJ
3) BbIJICJICHHE CITIOHBI Y YEJIOBEKa NP BUE JINMOHA
4) nmoBOpauMBaHUE T'OJIOBBI B CTOPOHY HEOKUJAHHOTO 3BYKa

3. YpOBHHU OpraHu3auy ;KUBOH NMPUPOIbI:
1) — KJIETKa
2) — i

4) — CUCTEMBbI OPraHOB

4. lToaroToBbTE YCTHOE COOOIEHUE M MPE3ECHTALMIO 00 O/THOM HACJIeICTBEHHOM
3a0osieBaHuM U3 nepevnsi. PaGora BoinoJiHseTcs B napax. B crpykrype
COO0IeHNS U NPe3eHTAIlMUA He00X0IUMO OTPA3UTh:

1) Ha3zBanue 3a060eBanus
2) Tunuzanus 3a0oneBaHus
A) reHOMHOE / TeHHOE / TIOJIMTE€HHOE / XPOMOCOMHOE
b) ayTrocoMHO-1OMHUHAHTHOE / @yTOCOMHO-PELIECCUBHOE / CLICTNICHHOE C MOJIOM
3) CyILIHOCTh MyTallMK (HAa KIETOYHOM YPOBHE)
4) Knuanyeckue nposiBiaeHus 3a001eBaHUs
5) HacToTa BCTpE4aeMOCTH
6) JlmarHoctuka
7) Uctounnku nndopmanuu.

IIpumepHbIii IepeYyeHb HACIEACTBEHHBIX 3200/1eBaHUI YeJI0BEKAa
1. Cunapom DHresnbMaHa
2. MyKkoBUCIIUA03
3. Cunapowm ITupcona
4. Cungpom [layHa,
5. Cungpom KnaiindenbTepa,
6. Cunapowm lepemeBckoro-TepHepa,
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7. Cungpom DaBap/ca,

8. CHHIpOM «KOIIAYbEro KPUKa»
9. CepnoBUHOKJIETOUHAS AHEMUS
10. Heiipoubpomaros

11. JlanpTOHU3M

12. 'emodunus

13. ®enunkeToH

IIpomexyTouHas (TeMaTH4YeCKasi) aTTeCTalMs

[IpoBomUTCS B KOHIIE H3yYEHHsI COOTBETCTBYIOIIETO Kypca B (hopMe TecTa u/uiu
KOHTPOJIbHOM pabOTHI.

Yacte 1 Brmrowaer 8 3amanmii (Al — A8). K xaxxnomy 3ananuto npuBoaurcs 4
BapuaHTa OTBETOB, OJMH M3 KOTOPHIX BEPHBIN.

Yacte 2 comepxkut 3amanusi: Bl— ¢ BEIOOpOM TpEX BEpHBIX OTBETOB M3 IIECTH,
B2— nHa BbIsBIEHHE COOTBETCTBUH, B3 — Ha yCTaHOBJIEHHE TOCJIEIOBATEIHHOCTH
OMOJIOTMYECKUX MTPOIIECCOB, SBJICHUM, OOBEKTOB.

Yacte 3 conepkut 3aganue co cBo00HbIM 0TBETOM (C1).

IIpumepHbIe 3a1aHKS.

Yacte 1. BoiOepuTe 01MH 0TBET U3 YeThIpeX.
Al. Kakyio (yHKIHMIO y 3€1€HON 53BIJICHBI BBINOJIHSIIOT OPTaHOMIBI, COJAEpIKallue
xJyiopo¢ui?

1) 0Opa3yroT opraHu4ecKre BEUIECTBA U3 HEOPTAHUYECKUX Ha CBETY

2) HaKaIUIMBAIOT 3arac MUTATEbHbBIX BEIIECTB

3) nepeBapuBarOT 3aXBAYEHHbBIE YACTULbI TUIIH

4) ynanstoT n30bITOK BOJIBI M PACTBOPEHHBIX B HEW HEHYKHBIX BELIECTB

A2. 3apakeHue yenoBeka ObIYbUM LETHEM MOXKET IPOU30UTHU IPU yIOTPEOIEHUN
1) HEMBITBIX OBOIIICH
2) BOABI U3 CTOAYETO BOJIOEMA
3) 10X0 NPOKAPEHHON T'OBSIIUHBI
4) KOHCEpBUPOBAaHHBIX MMPOJTYKTOB

Yactsp 2. Boi0epure TPH NPABWIBHBIX 0TBETA U3 LIECTH:
B1. Kakue npu3Haku XxapakTepHbl JUIsl 5)KUBOTHBIX ?
1) cuHTE3UPYIOT OpraHyYeCcKre BEUIeCTBa B npoiecce (HOTOCHHTE3a
2) NATarOTCS TOTOBBIMU OPTAHUYECKUMU BEUIECTBAMU
3) aKTUBHO MEpEeABUTAIOTCA
4) pacTyT B Te€UEHUE BCEH KU3HU
5) ciocOoOHBI K BEr€TaTUBHOMY Pa3MHOKEHUIO
6) ApIIIaT KUCIOPOJIOM BO3/1yXa
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B2. YcTanoBuTe COOTBETCTBHE MEXKTY COJIEP)KAHUEM TIEPBOTO W BTOPOTO CTOJIOIIOB.
[MPU3HAK KIJIACC

A) 0O1JI0/I0TBOPEHNE BHYTPEHHEE 1) 3eMHOBOIHBIE

b) omuiogoTBOpeHue y GOJIBIIMHCTBA BUIOB HAPY>KHOE

B) Henpsimoe pazputue ( ¢ mpeBpalieHueM )

') pazMHOXeHUE U pa3BUTUE TPOUCXOJIUT HA CYIIIE 2) IIpecMbIkaromuecs

J1) TOHKas KOXKa, MOKPBITAs! CIIU3BIO

E) siinia ¢ G0JbIIMM 3a11acoM IUTATEIbHBIX BEIISCTB

A B B r hi§ E

B3. VYcraHoBuTe mNpaBUIIbHYIO TIOCJIEIOBATEIBHOCTh OHOJIOTMYECKUX IPOLIECCOB,
SBJICHUA W T.M. YCTAHOBUTE MOCIEAOBATEILHOCTh MOSIBJICHUS TPYII »UBOTHBIX B
MPOLIECCE IBOMIOIUU:

3anuiuTe B Ta0IUIly OYKBBI BHIOPAaHHBIX OTBETOB.

A) Ilnockue yepBu

b) Kpyrasie uepBu

B) [Ipocreiimne

I') KueynonosioctTHbie

1) KosibuaTeie yepBu

1 2 3 4 5

Yacrse 3. [aiiTe moHbIA CBOOOIHBIN 0TBET HA BONPOC:
C1. HazoBute He MeHee TpEX MPU3HAKOB OTINYAIIINX cTpoeHre PriO 1 3eMHOBOTHBIX.

Hrorosasi (TemaTuueckas) arrecTamus

WrtoroBast arrecraiis TPOBOAUTCS B (OpME HUTOTOBOTO TECTa W HMTOTOBOM
KOHTPOJILHOM paboThl MO TeMme O0O0pa3oBaTEeNbHONW MPOTPAMMBI, B TOM YHCIE C
UCIIOJb30BaHUEM TEIEKOMMYHHKAIIMOHHBIX TEXHOJOTHW, a TaKXKe MO pe3yjbTaram
BBITIOJTHEHUS MPAKTUYECKUX 3aJaHUN.

NtoroBass arrectranusi OpOBOJUTCS B BBIMYCKHOM |1 Kilacce MO OKOHYaHUIO
00y4eHHs Mo JOMOJHUTENBHON 00111e00pa3oBaTeIbHOM 00IIepa3BUBAIOIIEH TporpaMme
«OnumnuaaHas OuoJIOrTHs» HE MeEHee TpEX JeT, T.e. oOydyeHue B 9-11 kiaccax.
HTorosas arrecranus NpoBoAUTCS B popMe BBIITYCKHOTO dK3ameHa 1o gopmaty EI'D.

IIpuMmepHbIe 3a1aHKS.
1. YcTranoBurTe cCOOTBETCTBHE

A) BbDKHMBaHHE HEOOJBIIOTO KOJIMYECTBA BCXOJOB OT OOIIEr0 4YHcia CEMSH,
NOpaxXEHHBIX TPUOKOBBIMH 3a00I€BaHUSIMU
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b) ucronueHue ckopiiymnbl BCIEICTBUE HENOCTATOYHOTO COJEPKAHUS KAJIbLIUS B
palroHe BOJIHUCTOTO MONMyraiyuka

B) poxxnenue nreHa — anp0MHOCA y Mapbl CEPbIX BOPOH

I') ycToitunBoCTh OakTepuil K MOCTOSIHHO TPUHUMAEMOMY aHTUOUOTUKU

J1) nosiBlieHHE MATUIIENIECTKOBOIO LIBETKA Y YETHIPEXJICTIECTKOBON CUPEHU

E) noBbllieHue yposxaitHOCTU MOPKOBH TIPU MOBPEXKIACHUN BCXOI0B

Buanbl H3MEHEHUM:
1) HacnencrBeHHas 2) HEHACJIECTBEHHAs

2. OTBeTHTE HA BOMPOC:
qu OTJINYAKOTCA peaKHI/II/I aCCuMUNJIIIUU OT peafcunﬁ JAUCCUMHAUIISINNA B Hpouecce
oOMeHa BelecTB?

3. Pemure 3a1a4y:

[Ipu ckpenyBaHuU AUTETEPO3UTOTHOTO BHICOKOTO PACTEHMS TOMATa C
OKPYTJILIMU IJIOAAMHU U KapJIMKOBOTO (a) pacTeHus ¢ rpylIeBUAHBIME I10/1amMu (b) B
MOTOMCTBE MMOJYUYEHO pacileryieHue no Gpenorumny: 12 pacTeHuil BBICOKUX C OKPYIJIBIMU
mIogaMu; 39 — BBICOKHX C TPYIIEBUAHBIMU TUI0J1aMU; 40 — KapJIMKOBBIX C OKPYTJIBIMU
ioaMu; 14 — KapJIMKOBBIX C TPYIICBUIHBIMU TIJI0/IAMH.

CocraBbTe cXeMy CKpellMBAHUSA, ONIPeieTUTe TeHOTUIIBI MOTOMCTBA. O0bsICHUTE
(popMupoBaHue YeTHIPEX (PEHOTHNMHYECKUX IPYIIL.
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