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Pabouas nporpamma aucuumiunbl « BHONOTHS» COCTABNEHA B COOTBETCTBHH C
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Y4eOHO-METOMYECKOro OT/IeNna I".B. Kazankosa



1. OB bEM JTUCIUILIHHLL

Beero: 4 zavetnbIx egunam TpynoemkoctH (144 akaneMudeckux gaca)

. Ha Bcio CCMCCM
Bun yueGroit paboTs =
JUCHHIUTAHY 1
AyIHUTODHBIE 3aHATHS (KOHTAKTHAS padora ¢
TipenoiaBaTesieM), BCEro 9acoB 48 48
B TOM 4HCJIe:
Jlexunn 16 16
JlabopaTopHsie paboTsl 32 30
CamocrosiTensaast paGora, Beero qacon 96 96
B TOM YHCJIE:
[loaroToBKa k 3auery 18 18
JpyTHe BUBI camMocTOSI TeMBHOI paboTe 78 78
Bua npomexxyTounoii arrecramun | zauer 3aver

O6mas Tpyx0eMKOCTh THCIHITHHLL 1 TPYA0EMKOCTh 10 144 144
ceMecTpaMm, 4acop




2. MECTO JUCIHILIUHBI
B CTPYKTYPE OBPA3OBATEJIBLHOM ITIPOIPAMMBI

Hucrmmisa « Brosorsy» BXOmUT B 00513aTENMBHYIO YacTh MUCIMILIIE Groka B1 u wmraercs
C 1eNbio OPMUPOBAHHS y 0BYYAIONMXCs LENOCTHOTO MPEACTABIEHHS O CTPOEHHH M CBOWCTBAX
KUBBIX cucTeM. Jlucnumimpa «BHONOrHA» MPOXOIHT B TIEPBOM CEMECTPE MEPBOTO Toja
O0y4eHHs W ONHMpACTCS HA 3HAHWA, YMEHHS, HABBIKH M KOMITETEHIIHH, TpPHOOpEeTEeHHbIe B
WKOTBHOM Kypce OHMONOTHM M XHMHH. OGy9Yalommiics HOMKEH BIALeTh 9JIEMEHTapHBIMH
OHONOrHYECKHMH MOHATHAMH W HMETh MpefCTaBICHHe O paboTe ¢  OGHONOTHYECKHM
obopynoBanueM.

Huctmmmba  «Buomorusy B mepBoM CEMeCTpe  HW3ydaeTcs  OOydYaromuMucs
O/THOBPEMEHHO € TAKMMHM TIPEMETaMH, KaK « XHMHS», «3emneBeneHuey, «OCHOBDI T€OIOIHH M
reomopdonorum», «BBeneHHe B reorpadmion. Pesymbratel 0OydeHMS 1O HCIIMIUTHHE
«BbHONOTHS»  HEOOXOLMMBI  JUI  M3yueHHS MOCIENYIOMKX  [ICHUIUIHH, TAKHX Kak:
«buoreorpadusy, «Cugpomorusy, «[ eorpadus nousy, «Ilaneoreorpadusy u JIPYTHX.

3. IINIAHUPYEMBIE PE3VJIbTATHI OBYYEHHUS

Ieanio ocBoenns nucuummnb «Bronorusy gpasercs (opmupoBarKe y o6ydarowmmxcs
UCJIOCTHOTO TPEACTAB/ICHHS O CTPOEHHH, CBOMCTBAX M (DYHKIHSX KHBEIX CHCTEM, a TaKXKe
TOJTY4EHHE GHONOTHYECKOH OCHOBEI JUISL H3YHeHHS PO(ECCHORATBHBIX JACLIHITIIHH.

3agaum:

1. CHCTeMaTH3HPOBATE H yIITyGHTE 3HAHHUS O KHBEIX CHCTEMaXx, WX CBOHCTBAX U QYHKIHSX.

2. BbIpaGoTaTh yMEHHS ¥ HABBIKM BBISBICHHS B3aHMOCBS3EIl MEXIYy Pa3TUYHBIMH SBIICHHSMH
1 IPOLECCAMH, IIPOHCXOAIAIIMMH B XKHBOM H HEKUBOH IPHpOIe.

3. VruyOuTh npeicTaBie s 0 POy SKHBBIX CHCTEM B IUIAHETAPHBIX IPOIECCAX.

4. ChopmuposaTs TpencraBieHHs o 3aPOXNACHAN  OHONIOTHYECKAX HAy4HBIX 3HAHHIA,
OBOTIOUMHA  BITJIANOB HA NPHPOLY B Pa3iMUHBIE HCTOPHUCCKHE NIEPHOABI Pa3BHTHS
IUBHIIA3AIMH.

5. meTs upencraBieHHE O HaNpaBICHUSAX, TPoOJeMax W TEpCleKTHBAX B Pa3BUTHH
COBPEMEHHOM OHOJIOTHUH,

Komnerennun, hopmupyenmsie » PE3yIbTaTe OCBOCHHS IHCIHIITHHEL:
- CMOCOGEH NPHMEHSTH Ga30BEle 3HAHHUS B OGJIACTH MaTeMaTHYeCKHX M €CTCCTBEHHBIX HAyK,

3HaHUS (YHNAMEHTAIBHEIX PAa3leNion HayK 0 3emile NPH BBIIOIHEHUH paboT reorpaduyeckoii
Hanpasnersoctu (OITK-1).

B pesysibTaTe usyqenns qucmuminne: obyqarommiics: Mo/KeH:
3HATH:
- 6a30BBIe TPHHUHUIET COBpeMeHHOIR OHOMOTHH, HEeOOXOAMMEIE /ISl OCBOEHHS GHONOrHYECKIX
OCHOB HayK reorpadu4ecKoii HarpaBIeHHOCTH (mma OITK-1);
© JKHBBIC CHCTCMBL HX MOJEKYIAPHYIO OpraHM3amuio, dusnveckue, xumuueckue u
6GHOTIOruYeCcKHe CBOHCTRA (mns OIIK-1);
- OCHOBHBIE OTaIlbl Pa3BUTHS [IPEACTARICHHUI O KHUBO npupoze (st OIIK-1);
- TEH/ICHITUH 1 IPOOJIEMBI COBPEMEHHOR GHOMOTHY (s OIIK-1);
YMeTh:
- X4paKTePH30BaTh OCHOBHBIC OMOJIOTHYECKHE OOBEKTHL, BBLISISSL HX CYILIECTBEHHbIE IIPH3HAKH
H 3aKOHOMEPHOCTH XH3HeAesTebHOCTH (st OTTK-1);
- dopMympoBaTh Ha OCHOBE IPHOOPETEHHBIX GHONOIHIECKHX 3HAHM COOCTBEHHEBIE CY>KIeHHS
1 pPTYMEHTBI 10 ONPele/IeHHBIM poGneMam (s OIIK-1);
- IPUMEHSITH OHOJIOTHYECKHE 3HAHHS B npodeccroHanbHOM NesTensHoCTH (mst OITK-1);



- TONB30BaThCS J1a0OPATOPHEIM OGOPY/IOBAHHEM, CBETOBBIMH MHKPOCKOIIaMH, paboTare ¢
BPEMCHHBIMH M IIOCTONHHBIME MEKponpenapatamu (st OTTK-1);
- OPraHu30BBIBATE CAMOCTOSTENbHYIO PAGOTH! 110 NUCIMILTHHE (1J1st OIIK-1);
BJIA/IETh:
- GasoBBIMH IIPENCTABICHHAMH O Pa3HOOGpasHH GHOIOIHYECKUX OGBEKTOB KaK BEJIYIIETo
(axTopa ycTOMYHBOCTH KHBBIX CHCTEM I Grocdepsr B emom (st OTIK-1);
- MeTofamMu paGoTkl CO CBETOBBIM MHKPOCKOIIOM OpH MajioM H GOJBINOM yBenWYeHHH (st
OIIK-1);
- OHONOTHYECKH IDAMOTHBIMH TIPHEMAMH BEICHHS PO eCCHORATEHON  JTesITembHOCTH (IS
OIIK-1);
- HABBIKAMH caMoobpasoBanust, paGoThl ¢ yueGHOI n Hay4qHOH yrepaTypoii (st OITK-1).

4.COAEPKAHWE JTUCIUILTAHBI

4.1. YyeGHo-TeMaTHYecKknii m1aH

Pybex udp KO.JIH‘ICCT‘BO 4acoB
pa3jeia, KOHTAKTHOH paboThI ¢
macm | 50 Haumenosanue pasaena, ————
MJTHH Pt TEeMBI THCUHUTLIHHBI TG opkrapise
Bl JIHHBI Jexmun padoTsl
Beenenune. Bronorus KaK
P1 COBOKYITHOCTE HayK O )KHBOH IpHpOJE. 5 4
CoBpemenHble  H  mepcreKTHBHBIE
HalpaBJIEHHs B Pa3sBHTHH OHONIOrHH
Py?em P2 OprUaHH:saum R (yHmamenTaBHEIE 6 4
CBOJCTBA XKHBOJ MaTepHH
P3 TlonsaTne (OKH3HBY. I'mmoreser ) 4
TIPOUCXOKICHHUS IKU3IHN
Py6esxHbIH KoBTposE Ne | - 2
P4 OcHOBBI UTOMOrHH 4 6
Pyfes P5 Tumer  xmerounolt w  HexmeTouHON ) 6
) OpPraHHU3alliy KHUBEIX OPTAHH3MOB
P6 PasMHOXeHwe U OHTOrEHE3 2 4
Py6esxHsIii KoHTpOITE Ne 2 - 2
L Beero: 16 32

4.2. Cogeprxanne TeKUHOHHBIX 3aHATHI

P1. Jlekunst Ne 1. Beenenue. Buosorus KaK COBOKYIHOCTL HAyK 0 KHBOI mpupoze.
CoBpemennbie H nepcneKTHBHbBIE HalpaBJ/IeHUS B PA3BHTHH GHOJIOrHH.

Onpenenenne MOHATHS «GHOIOTHs. Ipenver, obbext n 3amaun Guonorny. Metonast
Guonormyeckux  wccnexoBanmMiL. Kparkas mcropus passutis  Grosmorum. Hampasnernus
UCCNeoBanuii B Guonornn. Yemexn U3yueHHs GnopasHooOpasus. JOCTH)eHHS i TIEPCTIEKTUBEI
M3YHEHHS OHTOICHE3a. PasBHTHE 3BOIONHOHHOIO HaTpABICHUA B GHOXHMHH H (DH3HOIOrHH,
CocrosHEe  M3ydeHHs 3AKOHOMCDHOCTEH  9BONIOLHH  OPraHHYECKOro Mupa.  PasBuTne
HMMYHOJIOTHH ¥ HMMYHOTEHETHKH, PasBuTie MOJICKYJIApPHON GUOJIOTHH H TEHETHKH,

Ilepcnextusrbie Hanpasnenus passuTus Guonornn. Haywnas peBomonms B 6HOMOIMN
XXI Bexa u ee ocoGenHoCcTH: TPOGIIEMHBIN XapaKTep [I0CTAHOBKH 3a/1a4, TEXHOJOTHYHOCTE
HCCIIETIOBATENBCKOTO TPONecea, YCHICHHE PONM MATEMATHYECKOro MOJICTIMPOBAHHS, METOIOB
TEHHOH HHXeHepuH H T.J. CHCTeMHBIH nonxon B Guomorsu. CoBpeMeHHas TIeHeTHKA w
OBOMOLHOHHASA Teopus. Kiaccupuxannonmas npo6ieMa B 6HOJIOrHH. Buochepa xak o6bexT
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H3Yy4CHHS M OXpaHBL. OKOJOrHYECKOe MOHHMAHHE mupa. [1o6ansHOCTE  dKOMOrHYeCKHX
npobneM 3eMIH, yrposa 3KONOTHYeCKHX KatacTpod) TaHeTH (IIOTEIUIeHWe KIMMara,
HCTOIICHHE O30HOBOTO CJIOA, JCTPafallus 3eMeib M T.1.). Coxpanenne Guopasnoobpasus -
KmoueBas mpobnema B 00NaCTH OXpaHb! OKpyxatome# cpensr. ConnanbHee MpoGieMs!
TIPHPOJIOTIO/IB30BAHHS, KOHLEIILHS YCTOHYABOTO PasBUTHSL.

P2. Jlexuus Ne 2-4. Opranusamus u byunamenTaibHbIe cBoOlicTBA JKHBOIK MaTepHu.

VPOBHH OpraHu3anuH KHBON Marepin. CBOHCTBA JKHBBIX OPraHH3MOB, OTJIHYAKOIINE UX
OT Tel HEeXWBOH MPHPONBI, WX XapakTePHCTHKA. Onpenenenuslii xuMudeckuit cocTas.
Knerounoe crpoenme. OGMen Bemecrs wu oHeprun. CHOCOOHOCTE K CaMOpEryIsiuH.
PasppaxumocTs  xuBBIX  OpramE3MOB, HMCIOIIMX ~ HEPBHYIO CHCTEMY, H 0e3 Hee.
Hacnencreennocts. Mamerunsocts. Pocr u PasBUTHE: WHIMBHIyalbHOe (OHTOTeHe3) H
OBOJIOLHOHHOE ((worenes). THOEI poCTOBBIX npomeccos. LlenocTHOCT W MCKpPeTHOCTH
’KHBBIX OPraHH3MOB. PHTMHYHOCTE NIpOILECCOB IKH3HEESTETBHOCTH IKHBBIX OpTaHH3MOB.
AKTHBHOE W TIACCHBHOE IBMKeHHe. IIOHATHE 06 OCHOBHBIX H BTOPOCTEIEHHBIX CBOMCTBAX
JKMBBEIX OPTaHH3MOB.

P4. Jlexunn Ne 5-6. OcHoBbI wuTosT0rHMY.

Kierounas Teopus crpoeHHs %UBBIX OpraHu3MoB. PasBHTHE B3IIISNOB M COBpeMeHHBIE
HOJIOMEHHUS KIICTOYHOR Teopuu. CTPOEHHE IUIa3MaTHICCKOM MeMOpaHBI: pa3BHTHE B3TJISLOB U
COBPEMCHHEIC Tpe/cTaBneHns. OyHKIHE MeMGpaHsL. Crpoennre u QpyHKIHH OIHOMEMOpaHHBIX
opraHounoB. CTpoeHHE W (DYHKLHH IOBYMeMOPaHHBEIX OpraHOM/0B. Crpoenne n dynxrun
HeMeMOpPaHHBIX opranonaoB. CrpoeHne H (QYHKIHE s7apa KiteTKH. XpoMatuH. XpPoMOCOMBL
IonsTre o KaproTHITE. AYTOCOMBI 1 TIOJIOBEIE XpoMOcoMEI. MuTo03. Meiios.

PS. Jleknust Ne 7. Tumer wierounoii u HEKJIETOYHOH OPraHH3alHH KUBBLIX
OpPraHH3MOB.

Hownsrue o nomenax. Ipokaprothas u OYKApHOTHAS OPTaHU3aLHS JKHBBIX OPraHH3MOB.
OcobeHHOCTH KITETOYHOTO CTpOeHHs! IpokaproT. OcobEHHOCTH KIIeTOUHOTo CTPOEHHUS PACTEHMIA.
OcobeHHOCTH KiTeTouHOro CTPOCHHS JXHBOTHBIX. OCOOEHHOCTH KJIETOYHOrO CTPOEHHSI TpHBOB.
Buonoruns Bupycos xax nexneTourHol (opMBbI XH3HHK U X 3HAUCHTE,

P6. Jexuus Ne 8. Pasmuosxkenue n OHTOr€eHe3.

Pasvuoxenne u ouToremes - oxmm us BOKHEHINX CBOMCTB JKHBBIX OPraHH3MOB.
Croco6er  pasmuokenns. OTimdus TIOIOBOTO M OECTIONOT0  pasMHOXEHHS. OCHOBHEIE
KOHIENIHH GHONOTHH HHINBHAYAILHOIO Pa3BUTHS. [lepHONBI W cTamuu OHTOreHesa, Obume
3aKOHOMEPHOCTH ~ mporeHesa. OCOGEHHOCTH OBO- 1 CIEpMAaTOreHE3a y  YelloBeKa.
Mopdodyakunonansree n remernueckme OCOGEHHOCTH MONOBBIX KIIETOK. Omnonoteoperue,
ero asel, OGHoNOrHuUecKas CymHocth. IlapreHoremes. EcTecTseHHBIE 1 HUCKYCCTBEHHBIIT
HapTCHOreHes.  OMOpHOHAIBHOE —pasBuTHe. HApobnenne. Tacrpymsims. I HCTOTEHe3 W
opranorenes. CXoAcTBO 3apopiiei TIPE/ICTABHTENEH DasHEIX TIPYNT II03BOHOYHBIX Kax
CBHLCTENIECTBO  MX  9BOMIONHOHHOTO pONCTBA,  OCOBEHHOCTH SMOpHoreHesa 4YemoBeka,
3akoHOMEpHOCTH MOCTIMOPHOHANIBHOTO [EPHOJA OHTOrGHE3A. PenponykTusroe 310poBbe.
HpAunus: Hapymenwit B passuTan OpPTraHH3MOB.

4.3. Conepixanne J1a60paTopHsIX paGoT

Home
p Hanmenopan
Pa3le | wme paspena, HanmenoBanne J1a60paTopHoii pa6oTs
Ja, TeMbI

TeMbI




Merozsr  Gronormueckux uccnenoBammi. Kpatkas HCTOPHS

Beeente. paseuths Guonorky. Hanpasnenns wcenenosanmii B GHOTOrHH.
Sy Vemexn  msydenms  GuopasHooGpasust.  JloCTHXKeHHS — u
Kax IICPCIICKTHBBI  M3YIEHHs OHTOreHe3a. COCTOSHME W3ydeHHS
RMRRYMEOEE 3aKOHOMEPHOCTEH 3BOJIONMH OPraHHYECKOTO MHpa. PasBHTHe
b HayK o MMMYHOTIOTHH W HMMYHOTeHeTHKH. PasBHTHE MoekynspHO
R 6uonorny U reneTHKH. [lepCreKTHBHEE HANPABICHHS Pa3BUTHA
O Ouonornn. CHCTEMHBIH TOAX0X B GHONOTHH. CoBpemennas
CORPMENEST | ommmam, & BOIONMOHHAA  Teopust.  Krnacchpuxaumonnas
cn npobneMa B GHONOrHH. DKOTOTHYECKOE MOHHMAHHE MHpa.
UEfm kAR I'mobanbHOCTE  3KOMOTHYECKHX mpobnem  3emum,  yrposa
s 9KOJIOTHYECKNX  KATAaCTpO( IUIAaHETHI (TOTeNNeHHe KIMMara,
g;ﬁgiﬁiﬁm MCTOLICHHC O30HOBOTO CJIOA, HErpajialiusl 3eMelb M T.JIL.).
5 Coxpanenne GropasHooGpasms - Kiouepas npobiemMa B obacTu
i OXPaHBI OKPYKAIOLIEH Cpeibl.
VPOBHM OpraHH3allMH  SKHBOI Marepud. CBoHcTBA KHBBIX
OpTaHH3MOB, OTIHYAIONIME HX OT TeNl HEXHBOH NPHPOEL, HX
Opranusanus . %
XapakTepucTuka.  ONpefeNeHHBI  XUMHUYECKHH  COCTaB,
" Krerounoe crpoenue. O6Men BemecTs u oHepruH. CrocoGHOCTE
yrnamenan K caMOperynsuuy. —PasipaxuMOCTh  KHBBIX — OpPraHH3MOB,
P2 BHHVC UMEIOIINX HEPBHYIO CHCTeMY, H Oe3 Hee. HacnencTBeHHOCTS.
CBOHC;Ba WsmeruuBocts. Poct u passurue: HHIHBHAYaNBHOE (OHTOrEHE3)
:::.I:;)m H 3BOMOLHMOHHOE (duiorenes). THIBI poOCTOBBIX IIPOLIECCOB.
' L{enoCTHOCTE 1 AMCKPETHOCTS JKHBBIX OpraHu3MoB. PutMuunOCTE
TIPOIECCOB JKM3HENCATEIBHOCTH KUBbIX OPTaHH3MOB. AKTHBHOE
U MTaCCHBHOE JIBHKEHHE,
ITonsatre Paseutie nmpencranenmit o skuBoi Mmarepud. Hayumgeie
(OKH3HBY. ONIpEeNesICHHUs TTOHATHS (OKHU3HB)Y H pa3H006pa3He €ro TPakTOBOK.
P3 | T'umoreser I'umoTessr mpowcxoxneHus Ku3HK: KpearuoHn3Ma, THII0Te3a
TIPOMCXOKAE | CTAIOHAPHOTO COCTOSHHS, THIIOTE3a naHcnepmuu. ['mmoresa
HHS XH3HH abHoreHesa ¢ mocIeyIomeif GHoXHMIIECKoi 3BOJIIOLIHEN,
Py6exupriit
KonTtponbsnas pabora
KOHTpOJb Nol
Knerounas teopus crpoenus sxupsix opranuzmMoB. CTpoerne
TTa3sMaTHYeCKOi MeMOpaHBI: pa3BUTHE BITISLIOB U COBpEMEHHEIE
NpeAcTaBICHAS. DYHKITHA MEMOPaHEL. Crpoenne u pyHKImE
OJHOMeMOpPaHHBIX Opranonzos. CTpoeHwe byHKIHKI
ABYMEMOPaHHBIX OpraHonIoB. CTpocHHE 1 byHKIHH
OcHoBBI HEMEMOPaHHBIX OpraHonIos. CTpoeHue bysxunn sapa krerky,
P4 | wuromorun Xpomatun. Xpomocomsl. [Torsitie o KapHOTHIIE. AYyTOCOMBI H
I0JIOBBIE XpOMOCOMBI, MuT03. Meiios.
YCICXH H3YUCHAS CTPYKTYPHO-(QYHKIMOHATEHOM OpraHm3aIy
KHBBIX CYLIECTB, Pa3BUTHE NIPEACTABICHHHN O IEJJOCTHOCTH
KEBOH TIPHPOJBI KaK ITAHETapHOTO ABJICHNS, IMCKYCCHH B
TIOHUMAHHH TIPOLECCA IBOJIIONMM U UX BIHSHNE HA PA3BHTHE
6uomoruu B XX Bexke.
Tunsl
KIeTo4HOH U | [IpoxaproTst i sykaprotsr. OcOGEHHOCTH KIIETOYHOG CTPOEHUS
ps5 | HEKICTOUHO | mpokapHoT. OCOGEHHOCTH KIeTOYHOro CTPOEHHS 3YKapHOT:
OPraHH3alHy | paCTEHHH, )KUBOTHBIX, IpHGOB. Buosorus BHPYCOB Kak
JKHBBIX HEKJIETOYHOH (hOPMBI KH3HH H UX 3HaYeHHe.,
OPraHH3MOB




r PasmuoxeHne u oHToremes - ommm us BOXHECHITUX CBOHCTB

KMBBIX  OPraHu3MoB.  Cnocobsl  pasmMHOKeHHS. Oy
TIOJIOBOTO M GECTOJIOr0  Pa3sMHOMKEHHS. [epuonsr u cramguu
OHTOreHe3a. OOlIHe 3aKOHOMEPHOCTH NporeHesa. OcobennocTn
OBO- 1 CriepmMaToreHesa y wenoneka. MophodyHKIHOHaIBHEE 1
TCHCTHYECKHE OCOOEHHOCTH raMer. Omonotsopenue: a3,
GHonoruyeckas  CymmHOCTS. Iapreroreres wu  ero Tumes | 4
Ombpuorenes.  JlpoGienue. lactpymsamus. Tucroremes wu
opraHoreres. CXONCTBO 3apobimeit TPCACTABUTENEH pa3HBIX
TPYIIT TIO3BOHOYHBIX KaK CBHIETENBCTBO HX 3BONIOLHOHHOTO
POICTEa. Oco6ennoctr 9MOPHOHATEHOTO u
TOCTIMOPHOHATBHOTO  Pa3sBUTHS  YeNOBeka, Penponyxtusnoe
3mopoBse. [IpwunHel Hapymenmuit smbprorenese.

Pasmuoxern
eH
OHTOTEHE3

P6

Pybexusrit
KOHTPOJIE No2

Tecruposanne 2

Beero | 32

5. METOAMYECKUE YKA3AHUSA AT OBYYAKOLIMXCS IO OCBOEHHIO
AUCITUITLIIUHBI

Muctnmmina «Broormsy TIperionaeTes B TeweHne | ceMecTpa mepBoro roga o0yueHus B
BHIC NCKIMH M 1aBOpaTOpHEIX paboT, Ha KOTOPBIX MPOMCXOMUT OOBACHEHHE, MpaKTHYeCKas
ACATENBHOCTE 00YYaIOIIHXCS, YCBOCHHE H TPOBEPKA H3y4aeMoro Matepnana. B mpernopasammn

MaTCpHaia; CaMOCTOATEIBPHOE O3HAKOMIICHHE O0y9aIOMmHUXCH ¢ HCTOTHEKAMH HHpOpManHH,
HCIIOTIB30BAHHE HIITIOCTPATHBHEIX MaTepHaIoB (BHACOMDHIEMEL, (ororpadum, KOMIIBIOTEPHEIE
MIPE3CHTAIMH), 3HAKOMCTBO C TIEPBOMCTOYHHKAMH H HX 00CYKIEHHE,

Ipu mpociymmsanny nexumii obyuaromemycs Heo6XomMO B KOHCTIEKTE OTMEYATh Bce
BAKHBIC MOMEHTBI, HA KOTOPBIX 320CTPACT BHUMAHHE IIPENONaBaTeb, B YACTHOCTH T€, KOTOpbIE
HallpaB/ICHBI Ha KAYECTBEHHOE BEINOTHEHHE COOTBETCTBYOWIEH JTaGopaTopHoit paboTEL.

3aJI0TOM Ka4eCTBEHHOTO BEIIOTHEHMS nabopaTopHBIX paboT sBJIseTCH CaMOCTOATETbHAS
IOATOTOBKA K HHM HakaHyHe TIYTEM TIOBTODEHHS MATEpPHANOB JeKIHL, Pexomennyercs
TIOATOTOBATEL BOTIPOCEI [0 HEACHBIM MOMEHTAM i o0cynuTs nx ¢ NIpenoaaBaTeleM B Hayajle
nabopaTopHoit paGoTEHL IIpenonasatesnem 3aTUIAHHUPOBAHO IIPHMEHEHME Ha J1a60paTopHBIX
SAHATHAX TEXHOJIOTHWH pa3BUBAIOMEro OOYUCHHSI, KOIIEKTHBHOIO B3aUMOMEHCTBHS, pa3bopa
KOHKPETHBIX CHTyauuii. Ha 1abopaTopHBIX  paGoTax PCKOMEHAYeTCS  HCMoNb30BaHue
HJLTIOCTPAaTHBHOTO MaTepHaa, MYJIbTHMEIUHHBIX Gopm TIPC3CHTAIMH, TAKKE PEKOMEHIyeTcs
IIOZITOTOBKA H MPOBEIEHHE HHIMBHIYaIbHBIX TBOPYECKHX 3ananuii, pabora B MakIx rpynmnax ¢
TCKCTaMH, OpraHH3amust AUCKYCCHil,

st texymero KOHTpOJIT  ycreBaeMOCTH 0Byqarommxcs OYHOH (opMbI 06ydeHHS
TIpCIIofiaBaTeNeM  HCIONb3yeTcs GamnbHO-pelTHHTOBas CHCTEMa KOHTPOISI H  OLEHKH
AKaneMHYeCKOH  aKkTHBHOCTH, [osTomy  HacTosTensHo PCKOMEHIYETCS  TIIATEIBHO
POpaGaThIBaTh MAaTEPHAT AMCIHILIHEED TIPY CaMOCTOATENBHOM paboTe, y4acTROBATE B BCEX
bopmax obcyxnenus n B3aHMOJEHCTBHS Kak Ha JICKIHAX, TaK H Ha TaGOPaTOPHLIX paborax B
LEJIAX JIyYIIEro OCBOEHH s MaTepHana u TIOJTyCHHST BEICOKOH OLICHKH 110 pesyrhTaTanm OCBOEHHS
AHCIHITITHHBI.

CamocrosTensuas pabora ofy4aromerocs OCYIIECTBIIACTCA 1O y4yeOHHKAM K Y4EOHBIM
OCOOHSAM, OpHTHHALHO COBPEMEHHOH JHTEpaType 1o npoduino, KoTopsle TIpEACTaBIIECHEl B
NyHKTe 7 paboueii nporpamMmel.  Bemmosnrente CaMOCTOSITETEHONH  paGoTE! [oJipa3ymeBaeT
CaMOCTOSATENEHOE H3YYEHHE pasieioB AHCLHUILTMHEL, TIOATOTOBKY K N1adopaTopHEM paGoTtam,
PYGexHBIM  KOHTpOIISIM (mnst ounoi (bopmE! 00ydeHus) u TIOITOTOBKY K TIPOMEXYTOUHO



aTTeCTaluH (3a4ery). PekoMeHIyemas TpynoeMKocTs CaMOCTOATENBHON paboThI LpencTaBiIcHa
B TabuILe.

Pexomenayemprit peskinm camoctosiTenn ol padoThI

Pexomenuyemaﬂ—[

HaumenoBaHue BHIA caMOCTOATENbHOI pa6oTsl TPYH0€MKOCTb,
aKaj. Jac.

CamocrosiTeIbHOE H3ydeHME TeM JHCUHILIHHBI 42

Beenenne. Broorus kak coBokymHocTs HayK 0 JXHBO#f IpHpoIeE. 6

CoBpeMeHHBIE U IEPCIIeKTHBHEIE HaIpaBIIEHUs Pa3BUTHS GHOJIOIUI

Opranusauus u GyHIaMeHTaTbHbIC CBORCTBA JKHBOK Marepuu 6

TlonsTHE (KU3HBY. THIIOTE3BI IPOHCX O ICHHAS HKHIHA 6
8
8
8

OCHOBEI IHTONIOTHH

THIIEl KII€TOTHON 1 HEKJIETOUHOM OPTaHH3aLHH KHBBIX OPTraHU3MOB
PasMHOXeHWe 1 oHTOTeHe3

IToaroToska K naGopaTopubiM paboram

(1o 2 4aca Ha Kaxzoe 3ansTHE) 28

Moaroroska Kk py6e:xHBIM KOHTPOISIM 8

(1m0 4 "aca Ha KaxIBIH py6ex)

IoaroToska k 3auery 18
Bceero: 96

5. ®OHJ OUEHOYHBIX CPEJCTB IUIsI ATTECTAIIUH 110 AUCIUILINHE

6.1. ITepedens omeHoYHBIX epeacTs

1. BanmnsHo-peiiTiHroBas
obyuarommxcs 8 KI'V,

2. banx 3ananuit K pyGexupmM KOHTpomssM Ne 1 u No 2,

3. IlepedeHs BompocoB k 3avery,

4. OteTs! 06yuarowmmxcs mo JlaGOpaTOpHEIM paGoTanm.

CcucremMa KOHTPOJII M  OLEHKH AKaJIeMUYECKOH  aKTHBHOCTH

6.2. Cucrema 6amibHO-peHTHRTOBOI OLEHKH PaboThI 06yuarommXes Mo guenumIHNHe

Ne | Haumenoparm
o Conep:xanue
1 | Pacnipenenen Pacnipeniesnienne 6anios 3a 1 ceMecTp
He 6aros 3a Bemonuenne
CEMECTPHI 110 Bug ITocem U 3aIUTa Py6esxmsbrit PyGexuHrt
BHIIaM yueOHOH | eHme OTHYETOB IT0 KOHTPOJTb KOHTPOIb | 3awer
y4eOHoMH paboThl: | mexiruit nmabopaTopHsI Nel Ne2
paboTsl, M paboTtam
CPOKH cIa4yn
yaeGHoii Ba‘HHBHa.ﬂ o 8 0 28 no 17 o 17 1o 30
paboTer OneRRE: ]




(moBomsTCH T
JIO CBEJICHHUS 8 . Ha 7-oi Ha 16-oit
obyvaromuxc | ITpuMeua | mexmmit | 14 pabot o 2 naGopatops naGoparopH

s Ha TIEpBOM HHS: no 1 Gana oif pabote 0if pabore

y4e6HOM Gamy

3QHATHH)

Kpurepuit nepecuera
GaiIoB B TpasMIHOHHYIO
OLIEHKY IT0 HTOraM
paboTeI B cemecTpe U Ha
3auere

60 1 MeHee 6aIoB — He 3aUTEHO;
61 u Gonee 6anos - 3auTeHo.

Kpurepuu nonycka x
TIPOMEKYTOIHOIH
aTTecTalnuwu,
BO3MOHOCTH ITOJIy9CHESI
3a9eTa aBTOMaTHYECKH 110
JUCIUIIITHHE,
BO3MOXXHOCTh MOJIYYEHHUS
GOHYCHEIX Ga/uioB

Jna pomycka x TIPOMEXKYTOYHOH
oOywarommuiics momken Habparte 1o
PYOCXKHBIX KOHTpONeH He wmemee 50
BBILIOJIHUTE BCE JIA00PATOPHEIE PAGOTEL

Hst nonyuenns savera aBTomaTHueckn ofyvaromemycs
HeoOxomuMo Habparts B XOIe TEKYmIeH M pyOexHbIX
aTTeCTaluii B CeMecTpe He Meree 61 Gaiya,

Ilo cornmacosanmio ¢ TIpernojasaresieM o0ydaiomemycs
MOTYT OBITh 10GABIEHB! JOMOIHUTETBHEE Gamier (Gomycsr) 3a
AKTHBHOE y4YacTHe B HAy4HOM H METOANIECKOH pabore,
OPHIMHATBHOCTE TIPHHSTBIX PEINEHHHA B XONe BHIIONHEHWS
1a60paTOpHEIX pabot, 3a ywactwe B 3HAYUMBIX Y4YeOHBIX H
BHCYYCOHBIX MEPONPHSITHSX Kagenpsl.

arTecTanun (3aqe'ryﬂ
HTOTaM TEKYIIero M
6amwioB W momken

DOpPMBI ¥ BUIBI yueGHOM
paboThI nyist
HEYCIIEBAIOIINX
(BOCCTAHOBHBIIMXCS Ha
Kypce oOyuenus)
obyvaromuxes s
TOJIYICHHS HEAOCTAIOIHX
0aiL10B B KOHIE cemecTpa

B ciyuae, ecn TIPOMCXKYTOUHOI aTTecTalnn HabpaHa
cymma wmeree 50 Gaios, obyuaromemycss  HeoGXomUMO
HabpaTh  HemocTaloliee  KONHYECTRO OamoB 3a cuer
BBIOHCHAS TONOHHTENBHEIX 3a0aHHI /10 KOHIa TocIenHeH
(3aueTHOlM) Hemenn cemectpa. Ilpm  sToM  HeoGxommmo
IpopaboTaTe MaTepHan Beex TPOIYINEHHEBIX abOpaTopHEIX
pabor.

DopMEI  mOmONHATEMBHBIX
Tpero/iaBarenem);

- BBIIOITHCHHE W 3alUTA TPONYINEHHBIX nabopaTOpHEIX
pabor (Iipn HeBO3MOMHOCTH NOTIOIHATENIEHOTO  TIPOBECHHS!
N1abopaTopHOit paGoTEI NIpETIoAaBaTelb YCTAHABIHBACT bopmy
AONIOTHUTENEHONO  334aHAS 110  TemaTHke IPOITYIIEHHO
nabopaTopHOlt  paGoThr CaMOCTOATENBHO): 2 famma 3a
nmaGoparopHyio pabory;

- IPOXOXAEHHE pYyOem]HOro
3aBHCHMOCTH OT py0esxa).

JlukBupamms aKalEeMHIECKIX 3aJI0JDKEHHOCTe!,
BOSHHKIITHX H3-38 PA3HOCTH B YYEGHBIX ILIaHAX TIpH [IEPEBOJIE
WM BOCCTAaHOBJICHHH, IPOBOIUTCS TYTEM  BBINOJHEHHS
AONOJIHUTENBHEIX  3aMaHuii, (opMa u  obmem KOTOPBIX
OTIPENENICeTCs pemogaBaTenem.

3ajaHufl  (HasHawaroTCs

KOHTpona (6amnel B

6.3. IIpouenypa omenusanus Pe3YIbTATOB 0CBOEHHUS AMCHMILIHHEI
PyGesxubii xonTpoms Ne 1 TPOBOMHUTCS B (hopME MHCBMEHHOI KOHTPONbHOM paGoTEI,

PYOeXxHEIA KoHTponms Ne 2 - g dopme nmcEMennoro TECTMpoBanus. Kaxieni pyGesxmbii
KOHTpONe BKMOUaeT B cebs 17 Bompocos. IlpaBuibHeii otBeT HA KA B BOITPOC OLICHHBAETCS
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B 1 Gami, B pesynsrare wero o6ydarommecs MOryT 3apaborate 10 17 6amnoB 3a Kaxsii
pyOexHBIi KoHTpoms, Ha PYOEXHBIH KOHTPOIH obyJaromemycsi OTBOIHTCS 2 aKaTeMHYECKHX
Jaca. llpemonaBatens omneHmBaetT B 6anmiax PE3YNBTATH PYOEIKHBIX KOHTPONEH KaXIOro
00y4aIomerocst i 3aHOCHT GalIbl B BEIOMOCTE y4eTa TeKyInel ycrneBaeMocTH.

3a4eT IPOBOMUTCS B JOPME YCTHOTO COBECENOBAHKS. Bomnpocer x 3adery conepixarcs B
3a4ETHBIX OHICTaX, BKMOYAIOMMX 2 TEOPETHUECKIX BOIPOCa, pa3sBepHYTHIM OTBET HA KAXKIbLit
M3 KOTOPEIX OLCHUBAETCS 10 15 Gamnos. MakcumaisHas omenka TIpH OTBETE Ha JBa BOIIpOCA
3a4eTHoro Ouiera — 30 Gamros. Ha IIOArOTOBKY K OTBETY OOyvaromemycst qaetcst MHHEMYM 45
MHUHYT. Pe3ynbTaTe! TeKyIIero KOHTpoIs YCICBACMOCTH H 3a4eTa 3aHOCSTCS IPENOABATENEM B
SA9CTHYIO BEIOMOCTE, KOTOPAs CIACTCS B OPraHM3alAOHHEIH OTIEN MHCTHTYTA B JICHb 3a4YeTa, a
TAIOKE BBICTABJIAIOTCS B 3a9€THYIO KHHKKY 00Y9aiomerocs.

6.4. IlpumepsI OMeHOIHBIX CpPeCTB AIst PYOEKHLIX KOHTpOJIE 1 3aueTa
Ipumepnrie 3ananns PYOGesRHBIX KOHTpO el
Py6e:xnbii kKonTpons Ne 1 (konTponknasn paGora)

1. Jlatite Gronornueckue ONPEICICHHS OHATHSIM «POCT» H «Pa3BHTHEY.

2. Kakue THIIBI POCTOBBIX TPOLECCOB BEI 3HACTE? Ipusenute cxems1, popmyer PA3HBIX THIIOB
U YK@XKHUTE, U pOCTa KaKUX OHOJIOTHYECKHX CHCTEM XapaKTepeH NaHHBIH THII.

3. UTo Takoe HaCNeICTBEHHOCTD | H3MEHYHBOCTE?

4. Kakue BHIBI pa3pakuMOCTH JKHBEIX OPraHU3MOB BaM M3BECTHBI? OMHUIIHTE HX.

5.Kax cootHocaTes npyr c AAPYTOM  TOHSTHS (KIIETKa», (TKAHB» W «Opray. Jaiire
ONPEIENeHNs STHM ITOHSTHSIM.

6. Yem ommualoTcs Mexny coBolf creTeMma OpraHoB H ammapar opraHoB? IIpuBemmTe
[IPHMEpEL.

7.Yem oTnHuaroTcs MeXTy coboit momynsmms, GuoneHoz wu Groreoneno3. ITpusemure
TIPUMEpBI.

8. 9To Takoe Guocdepa? Omummire ee TPaHHIBL

9. HasoBuTe OfHO M3 CBOHCTB JKHBBIX OPraHH3MOB, KOTOPOE 3aKIIOYaeTcs B CHOCOGHOCTH
OPTaHH3Ma TIOJUICPXHBATh  ONpPeAENCHHEN  XUMUYECKHi COCTaB M HHTEHCHBHOCTH
OOMEHHEBIX IIPOIIECCOB Ha MOCTOSHHOM YPOBHe.

10. Kaxum TtepmuroM 0603Hauaercs COBOKYITHOCTh OPraHM3MOB DPa3sHBIX BHIOB PasIHIHOH
CIIO3KHOCTH OpraHU3alliH, 0OHTAIOMAX Ha ONpPENeNCHHOH TeppHTOpPHH.

11. Tlepeurciure ocHOBHEIE GHOreHHEE SIIEMEHTEL, BXOJISIIHE B COCTAB JKHBBIX OPraHU3MOB,

12. Tepeuncnure ocHOBHEe OPTaHHYCCKUE BELUECTBA, BXO/IAIINE B COCTAB JKHBBIX OPTraHH3MOB.

13. Tlepeuncmure yposau OPTaHU3AlHH XXH3HH, HAYHHAS C HU3IIETO,

14. Packpoiite cymmuocts rumoTess: aHCIIEPMHH.

15. B.W. Bepranckuit mican: «Kusnn Ha 3emte Gelna Beerja. Bpemst cymecTBoBanms maseTs: -
9TO JHIITE BPEMS CYIECTBOBAHKS Ha Hel sKH3HH, Y u3Hp TCOJIOTHYECKH (IJIAHETAPHO) BeuHa.
Bospact nnaners Heonpenemam». Tlo3nnun kakoit rumoress; o TPOHCXOXKICHUM KU3HH Ha
3emie OCBEIEHE! B 9TOM BEICKa3bBaHMH?

16. @. BHrenbe onpexenm sxu3HL Kax «CToco6 CyImecTBOBAHMS GeTKOBEIX Tell, CYIECTBEHHBIM
MOMEHTOM KOTOPOTO SBIISIETCS TIOCTOSHHBIN 0GMEH BCIICCTB C OKPYXAIOMIEH WX BHEImHeNH
UPHPOJIOH, NPHYEM € MPEKPAIIEHHEM 3TOro 0GMeHa BCILICCTB MPEKPallaeTCsl W JKH3Hb, YTO
TIPHBOZIMT K pasnoxeHuIo Geska». Kakme cBoifcTa sxuBoi MAaTCPHH YIIOMSIHYJI aBTOP B 3TOM

OIIpeJENIeHU N ?
17. M.B. BomskeHmireiis ONPENCTHIT XKUBBIC TENAa KaK OTKPEHITHIE, CaMOperyJIMpyIONHecs u
CaMOBOCIIDOM3BOJISIIHECS.  CHCTEME, NOCTpOCHHBIC U3 GHONOIMMEPOB - GelkoB H

HYIICHHOBBIX KHCHOT. Kakme cBolicta sxuBoit MATCPHH  YIIOMSHYI aBTOp B 9TOM
OIpEeNEIIEHHH ?



PyGesupiii konTposs No 2 (TecTHpoBanue)

1. CoBpemeHHast MofeNb IIA3MATHYECKO MeMOpaHbI HAa3BIBAETCS:

a) 6yrepbpoanas Moznens,; B) GeJIKOBO-3KUPOBAST MOZEIIB;

0) GeKoBO-MHIHAHO-yIIIeBOTHAS MOZIEIb; T) KHIKOCTHO-MO3aHYHas MOJIENb.
2. OpraHOH[ KJETKH, OTBETCTBEHHbII 3a cuHTE3 GeNKoB:

a) 9HJIOMTA3MaTHYECKAs CETh; B) pHOOCOMBI;

0) JTH30COMET; T') MUTOXOHJIPHH.
3. XpoMOCOMBI KIETKH HAXOIATCS B:

a) UTOIIa3Me; B) KJIETOYHOM COKE;

06) sanpe; T') MEXKKIIETHUKAX.

4. Cnioco6 6ecrosoro Pa3MHOMKEHHUS, IPK KOTOPOM 06pasyroTes CIICIHMAIIH3HPOBAHHBIE KIIETKH,
TIOKPRITBIE TIOTHOH 000MOUKOM M cHocoGHbIE K JUMTEIBHOMY CYIIECTBOBAHHIO B
HeGNarONPHSTHEIX YCIOBHAX:

a) IOYKOBaHHE; B) dparmMenTanus;
6) cnopooGpasosane; T') ITH30TOHHS.

5. Ilpu xakoM criocobe Gecromoro Pa3MHOXCHHS Ha MaTePHHCKOR KileTke obpasyeTcs BBIPOCT,

KOTOPBIIf 3aTEM OTHENSAETCS U CTAHOBUTCS CaMOCTOSITENIEHEIM OPraHH3MOM:

a) MOYKOBaHHE; B) dparMenTanms;
6) criopooGpasoBakie; T) IIH30rOHHS,
6. TIponecc o6pazosanus 3PCJIBIX XKCHCKHX MOJIOBBIX KJIETOK HA3LIBAIOT"
) raMEeTOreHE30M; B) CIIEpMaTOreHe30M;
0) oBoreHezom; T') OTIIOIOTBOPEHHEM,
7. ITpouecc 06pasosanms 3PEIBIX MYMCKHX MONOBBIX KJIETOK HA3BIBAIOT:
a) raMeTOTreHe30M; B) CIIEPMATOTEHE30M;
6) oBorenesom; I) OITOJIOTBOpEHHEM.

8. Tunn  xeTo4HOrO ACTCHUA, B  pe3yNbTaTE KOTOPOIro JAOHUECPHHE KIETKH MOJIyqaroT
TCHCTHYCCKHA MaTepHall, MAeHTHYHEIL TOMY, KOTOPBIH comepiancs B MaTepPHHCKOIT

KITETKE:
a) IeNICHHE Ha JIBOE; B) MHTO3;
6) amuTo3; T) Meiio3.

9. Tun xnerouHoro ACTICHAS, TIDH KOTOPOM H3 MEpPBHYHO AHIUIONTHBIX KIETOK 00pasyroTes
TallJIOU/THBIE, T.€. IPOMCXOHT PEAYKIIHS YHC/a XPOMOCOM:

a) JeJeHue Ha Z1BOE; B) MHTO3;
6) amuTO3; I) Meko3,
10. ®aza muTo3a, XaPaKTCPH3YIOMAsCs PaCXOXKACHHEM XPOMAaTHI K IIPOTHBOIOIOMHEIM
MOJTIOCAaM KIIETKH:
a) mpodasa; B) aHadasa;
6) Meragasa; r) Tenodasa.

11. ®aza muro3a, XApaKTCPU3YIOWASCS CHpATH3AMHeH XPOMOCOM, HCYE3HOBEHHEM SAPEHILIEK
M HaYaI0M (pOPMHPOBAHHS BepeTeHa NelTeH s

a) mpodasa; B) aHa(asa;

0) Metadasa; r) Tenodasa.
12. Tlon 6ymymero peGenka (opmupyetcs Bo Bpems:

a) 3a9aTws;

6) madpepenumporku roHasm;
B) muGepennnposku BHYTPEHHHX ITOJIOBBIX OPTaHOB;
r) magdepernupoBKH Hapy>XHBIX MOJIOBBIX OPTaHOB.
13. B pesynerare oorenesa u CTICPMATOreHe3a 00pasyroTCst COOTBETCTBEHHO KIIETKH:
a) 4 siiueKneTk u 4 CIepMaTo30H 13, B) 3 gifneKyeTkH 1 4 CIEPMaTO30HIa;
6) 1 sifuexnerka u 4 CIIePMAaTO30H,1a; r) 1 sfiexneTxa u 1 CIIEPMATO30M]I.
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14. B monoBeIx Kierkax roiyds comepxkutes 40 xpomocom. Ckolbko XPOMOCOM HMEETCS B
COMaTHYECKHX KJIETKaX roy6s?
a) 10; B) 20;
06) 40; r) 80.

15. B comaruuecknx KieTkax OKYHsI comepxkuTcs 28 XxpomocoM. CKoObKO XpOMOCOM B
TIOJIOBBIX KIIETKAX OKYHS?

a)7; B) 14;
6) 28; T) 56.
16. Kax HasbiBaetcs COBOKYITHOCTB YHCIIA, Pa3sMePOB H MOP(HOIOrHu XpoMocom?
a) OHTOTEHE3; B) TIPOTeHE3;
0) MopdoTam; I') KapHOTHII,
17. Oran  omrtorenesa, » PE3yJIIbTaTe KOTOPOTrO B3apOABIN CTAHOBHTCS MHOTOCJIOHHEIM,
Ha3bIBAETCS:
a) mporeHes; B) IpobiieHMue;
6) ractpysmms; T) THCTOTEHe3.

IIpamepHsIii nepevens BOIPOCOB K 3a49€Ty

Buonorus xak cosoxymrocts HayK 0 )XMBOH IpHpoe.
CoBpemeHHbIE 1 TTepcreKTHBHBIE HallpaBJICHHS B pa3BUTHH Gronornu B XXI Beke.
Metonwr 6ronornueckix necmenosammi.

YpOBHH Opranm3ammm KuBoi MaTEpHH.

CBo#CTBa XUBBIX OPraHH3MOB: OCHOBHEIE 1 BTOPOCTEIEHHBIE,

I'HII0Te3BI pOKCX 0K IEHNMS HKH3HY.

PasnooGpasue nonsHii «xu3mmy 1 ux TPaKTOBKA.

Kneroynas reopust crpoerus xussix OpraHu3MoB. Pa3BUTHe B3rsOB U COBpEMEHHEIE
TTOJIOXKEHHS KIIETOTHOM TEOPHH.

Ctpoenne  mmasmariueckoi MeMOPaHbl:  pasBHTHE B3MIANOB u COBPEMEHHBIE
TpencTanenus. OyHKIMH MeMGpaHbl.

10. Ctpoenne u bynximu O/IHOMEeMOPaHHBIX OPraHOMIOB.

11. Crpoenne u yrxmum ABYMeMOPaHHBIX OpPraHOHIIOB.

12. Crpoenne u pynxrmm HEMeMOPaHHBIX 0praHOW/I0B.

13. OcobernocTr KietogHoro CTPOCHHS IIPOKAPHOT.

14. OcobenrocTy KeToHoro CTPOCHHS PaCTEHHIA.

15. OcoGennocTy knerouroro CTPOEHHS XHBOTHBIX,

16. OcobennocTy xneTouroro CTPOEHHSI TPHGOB.

17. Brornorus Bupycos.

18. Crpoenne u dhynkmun Anpa KneTku. XpoMaTHH, XpoMocoMEL.

19. Tlonsitre o xapuoTwe, AyTOCOMEI ¥ 10JI0BEIE XPOMOCOMBEI.

20. Crioco6e1 pasmEOseHms OpraHH3MOB,

21. OnTOreHes u ero sramnsr.

22. l'ametorenes. Otnmume CIIEPMAaTOreHe3a 0T OOTeHe3a.

23. OcobernocTH 9MOpHOTeHesa yenoBexa,

bl ol S

0 ov

o

6.5. ®onp oueHoYHBIX epeacTe

Honueiii Gank 3amammit s TCKYIIETO, pPYOeKHBIX KOHTpoJNed u TTPOMEKYTOUHOMH
aTTeCTALMH TO JHCHHUILTHHE, IIOKa3aTeH, KPUTEPHH, WIKANBI OMEHHBAHMS KOMIIETEHIHHA,
MCETONMYCCKHE  MaTepHATIBI, ONpeNelMONHe HPOUENYPEl  OLCHHBAHMA  06PA30BaTEIbHEX
PE3YIIbTATOB, IPHBEJEHH! B y4e6HO-METOIHYECKOM KOMIITIEKCEe THCUMITIINHEL,



7. OCHOBHAS U AOIOJIHUTEILHA ST YYEBHASL IATEPATYPA
7.1. OcHoBHas yueGHan JIMTEpaTypa

1. Koposur B.B. Beenenne s obmyio 6uomorio. Teoperugeckue BOIIPOCEI M MPOBIEMEI:
YuebH. mocobue [Onexrponnsrit pecype] / B.B. Koposun, B.A. Bperanes, M.T.,
Pomanosckuit. - 2-¢ m3y, - CIT6.: Jlans, 2018. - 536 ¢. - Hoctym u3 OBC «Jlansy.

2. Tetinop /. Buonorus: B 3 . [OnexTponnsI pecype]:/ Teitnop [T, Ipun H., Crayr V. M.:
BHHOM, Jla6oparopus 3HaHui, 2013.

7.2. lononnurensnas ydeOHast taTepaTypa

1. Arnpeesa T.A. Buonorus: Vue6n. moco6ue / T.A. Amrppeesa. - M.: PUOP: HNHOPA-M,
2018.-241c. - Hoctyn u3z DEC «Znanium.comy.

2.Kaszakosa M.B, CoBpeMennsie Tpo6enmb 6nonorun: VueGH. mocobue [Onexrponnsri
pecype] / M.B. Kasakopa. - Pssans: PTY uM. C.A. Ecenuna, 2019, - 156 . - Hoctymn u3
3BC «Jlanpy.

3. Hexpacosa .. OcHopgr UHUTONOTHH W OHONOTHH pasBHTHs [OnexrponuEt pecypc]:
y4e6Hoe mocobue / VLY. Hekpacoga. - CraBponons: AT’ PYC, 2008. - 152 c. - Hocryn u3
3BC «Znanium.comy.

4.Tlpucuei A.B. O6mas Gronorus. Jlyamucruueckas u MAaTEPHATHCTHYECKAs KOHICIITHI
KHU3HH Ha 3emite: YVueOuuK [OnexTponnbt pecypc] / A.B. IprcHbiit, - M.: KomocC, 2013. -
351 c. - Jocryn u3 DBC «KoHcynpTanT crynentay.

8. YYEBHO-METOIUYECKOE OBECIEYEHHUE CAMOCTOSTEJILHOM
PABOTEI OBYYAIOUIUXCSI

nocobue [DneKTpoHHbIit pecype / H.A. Crecapenxo, T.B, Konzparos, B.B. Crenanummmy. -
2-e m3g. - Canxr-Ilerep6ypr, 2020. 80 c. - Hoctyn u3 3BC «Jlanby.

2.Yebbmues H.B. Brosorus, CripaBounnk: Vue6. mocoGue [SnexTponHsnt pecype] / H.B.
UYebbies, I'.C, I" y3uKoBa, 10.5. Jlasapepa, C.H. JlapuHa, - M.: T O0TAP-Menwua, 2011, -
416 c. - Jocryn uz DEC «KoncynvTant crynentay,

9. PECYPCBI CETH «AHTEPHET», HEOBXOJIUMBIE JJIsI OCBOEHHS]
AUCITHAILINHBI

1. | www. nre. edu. ru Buonormueckas KapTHHa MHpa. Pazpmen
KOMITBIOTEPHOTO  y4eGHuKa, paspabotannoro B
Mockosckom TOCYIapCTBEHHOM OTKPBITOM
YHHBEPCHTeTe

2. |h

ttp://www.examen.ru/add/School SHIMKITOTe s ne-daxro / EcrecTBeHHBIC HayKH /

O6mas 6uomnorus / Hcropust 6uonorun
Subjects/Natural-Scienccs/Biology
/8032

http://www.sbio.info/list.php?c=bi Best Buonorus: Bes 6monorms - Cospemennas
ohist

4. http://www.lomonosov-ﬁmd.m/en Qoun 3mammit «JIomMoHOCORY - OBomonmonrHas
Lo |ttt S S
m Enmunoe  oxwo jocryma  k o6pasoBatensHBmM
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pecypcam MHTepHeTa mo 6uonorun
7. | http://'www.bio.msu.ru O¢uumanbHelil calfiT GroNOrMYecKoro daxyneTeTa
Mry
8. https://postnauka.ru/themes/biolog HHreprer-kypHan o Hayke (6momormus)
¥
9. | http://elibrary.ru Hayunas snekrponnas 6ubnuorexa eLIBRARY

10. TH®OPMAIIUOHHBIE TEXHOJIOTHH, IIPOTPAMMHOE OBECHEYEHME U
WHO®OPMAILIMOHHBIE CIIPABOYHBIE CHCTEMBI

llpn uremmm nexumit wemonssyioTes  craiizoBle Ipe3eHTalnH. MUHUMAIbHBIE
TPeGOBAHMS K ONEPAIHOHHOH CHCTeMe M TPOTPaMMHOMY ~ OGECTIEYEHHIO KOMTBIOTEpa,
HCIOE3YEMOTrO MPH TOKase CHalfoBEIX mpeseHTammit: Windows XP, Foxit Reader Pro Bepcus
1.3.

11. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHHE JUCIUAILIHHBI

MynbTamennitHoe obopynoBanue (mepenocHoi1 TICPCOHAIBHBIA  KOMITBIOTED,
MYJILTHME IMAHBIH TPOSKTOP, MYThTHME THHHbLI 9KpaH).

12. USI CTYAEHTOB, OBYYAIOIIUXCS C UCMOJIb30BAHUEM
AUCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOTHIA

Ilpy  wucmonszoBanum ONEKTPOHHOro  obydenus (30) W  JUCTAHUMOHHEIX
06pa30BaTENBHBIX TEXHOIOTHI (OT) samstus mommocTsio WM YaCTHYHO IPOBOAATCS B
pexume ownaiH. OGBEM MUCUHIIHHLEI | PACTIpENICIICHHE  HAIPY3KH 1O BMAaM pador
COOTBETCTBYeT 1. 4.1, pacnpejencHHe 6GaIOB COOTBETCTBYET 1. 6.2 nHGO MOXET OBITH
HCIONB30BAHO B COOTBETCTBHE C PEIUCHHEM Kadeapsr B ciydae mepexoma ma B0 u JOT B
nponecce o0yuenus. Pemerue Kadenpel 06 HCIIONB3YEMBIX TEXHONOTHAX K CHCTEMe
OUCHMBAHHSA JIOCTHXEHHH 06yJaiommxcs NPUMEHSETCS C  Y4eTOM MHEHHUs BEIyIIeTo
TIpeTIoNaBaTeIs H IOBOAHTCS 40 00YUAIOMMXCS,



IIPUJIOXXEHUE |

AHHOTauus K paGoueit NIpOrpaMMe THCHHTITHHEEI
«Brosorusy

o6pasoBatensHO IPOTPaMMBI BEICIIETO 0GPa30BaHms —
MporpamMmbI GakaaBpuara
05.03.02 «I"eorpadpms»

Hanpasnerrocts (mpoduis): «'eonndopmanmonnsre CHCTEeMBI»

TpymoemxocTs muctummns: 4 3aUCTHBIX eIMHUNEI (144 akameMuyecKux 4acoB)
Cemectp: 1
®opma npomexyTouHOi aTTECTAallMH: 3a4eT

Copepixanne mucunmimne:

Bronorns kax cosokymmocts HayK 0 xuBoii npupone. CoBpeMenubie i MEPCIIEKTHBHEIE
HANDABICHHS B Da3BHTHH OHONOIHH, Metonsr  6HoNMOrHYECKHX HecnenoBaHud.  YposHM
OpraHM3alnn KUBOH Martepuu. CBONCTBA IKHBEIX OprauusmoB. IloHATHE «KU3HBY W ero

CTPOCHHS XWBBIX OPraHH3MOB: pasBHTHE B3TJISIOB M COBPEMEHHEIE TIOJIOKEHYIS. Crpoenue u
GyHKTME  mnasmatHueckol MemOparel.  CTpoeHwe nu byHKIHH OZHOMeMOpaHHEIX,
JABYMEMOpPAHHEIX U HeMeMOpPaHHEIX OpraHoHI0B, CrpoeHne u GpyrKmHH Anpa KIeTkn. XpoMaTHH.
Xpomocomsr, Ioustre o KapHOTHIIE. AYTOCOMEI H IOJOBEIE XpOMOCOMBI. MuT03. Meiios.
IpoxapuoTHas u SYKApHOTHAs OPraHM3aLus JKHBBIX OPraHH3MOB, OcobentocTr KeTouroro
CTPOCHHS TPOKapHOT. OCOGEHHOCTH KMeTouHoro CTPOCHHS pPACTEHHH, KHBOTHBIX M rpudoB,
bronorus Bupycos kax mexmerounoii hopmsr xnsEN. PasmuoxeHe. Cnoco6s! pasmuOsKeHMs,
Onrorenes. ITeprons u CTaauu oHTOreHe3a. Obmue 3aKOHOMEPHOCTH IporeHesa. OcobeHHOCTH
OBO- M criepmarorenesa. MopdodyHkumoransmse H ICHETHYECKHE OCOGEHHOCTH MOJIOBEIX
Kietok. Omronoteopenue: hassr m GHoMOrMUeckas CymHocTs. Ilapremorenes m ero Bug
OMOpHOHATEHOE passutie. Jlpobienue., Pactpynsuus. Tucroremes u OpTaHOTEeHE3,
OcobernocTn smMbprorenesa JeJI0OBeKa.



