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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

1.1. Ileabo ocBoeHHSI AUCHUILIMHBI «bBHOJOrMsI ¢ OCHOBAMM 3KOJIOTHMM» SBISCTCS JaTh
CTYJCHTaM OMPEIEICHHYI0 CYMMY 3HAaHHIA O OMOJIOTHYECKOM MHOT000OpPa3uH JKUBOTHBIX, KX MOP(HOIOTHH,
OCHOBaMHM  (PU3HOJIOTHH, OOpa3oM KHU3HHM, TeorpauyecKuM pacHpOCTpaHEHUH; IPOUCXOXKICHUH,
KIaccupuKanuu, poiii B Ouochepe W B JKU3HH YEIIOBEKA; METOJaX IMPKU3HCHHOTO HAOIIOACHMS,
OMHCaHUs, KyJbTUBHPOBAHUS, TAKCOHOMHYECKHMHU HCCIICIOBAHUSAMHM, BIUSHUEM >XHBOTHBIX Pa3IMYHBIX
TaKCOHOB Ha JKU3Hb UEJIOBEKA.

1.2. 3agauyn ocBOEHHS AUCHUIIINHBI:

- MPUOOPETEHNE OCHOBHBIX MPOPECCUOHATBHBIX HABBIKOB B PA3JIUYHBIX YCIOBHUSX;

- OCBOEHHE METO/IOB, METOJUK U IIPUEMOB U3YUYECHUS KU3HHU HA BCEX YPOBHSIX OpraHu3alliu;

- IpUOOPETEHNE HABBIKOB OPTaHM3AIIUY M TIPOBEICHUS TIOJIEBBIX MHIAMBUYATbHBIX U KOJJIEKTUBHBIX
HAaYYHBIX HCCJIEIOBAHU;

- IPAKTUYECKOE MPUMEHEHUE TEOPETUUECKUX 3HAHUM;

- pacIIMpeHne HAyYHOTO U MPO(PECCHOHATBHOTO KPYro3opa.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. YuyeoHnas qucuuiinaa « buoJorus ¢ 0CHOBAMM YKOJOTUM» OTHOCUTCA K 00A3aTEIIbHONU 4acTH
u ocBauBaercs Bo |l cemectpe.

2.2, JInsa n3y4yeHHUs1 JaAHHON y4eOHOM JMCHUILIHHBI He00X0AMMBI CJIeAyolue 3HAHUs, YMEHHS,
HABBIKH, (popMuUpYyeMble NpeAecTBYOIUMH YU4eOHbIMH JUCHUTIINHAMM:

- buosnorus (IKoIbHBIN KypC)

3nanus: [lpusHaku OHONOTHYECKHX OOBEKTOB: KMBBIX OPraHU3MOB; T'€HOB M XPOMOCOM; KIJIETOK,
OpPraHOB W OPraHU3MOB >KUBOTHBIX. CyIIHOCTH OMOJOTMYECKHX MPOLECCOB: OOMEH BEIIECTB, MUTAHHE,
JbIXaHUE, POCT, Pa3BUTHE, PA3MHOXKEHHUE, HACIIEICTBEHHOCTh U M3MEHYMBOCTD, 3BOJIIOLMOHHBIE N3MEHEHUS
OpPraHMU3MOB, PETYIALUS KUZHEACATEIILHOCTH OpraHiu3Ma u Jip.

VYMmenus: Haxoauts B pa3inyHbIX UCTOUYHHUKAX HEOOXOAUMYKO MH(POPMAIUIO O KHUBBIX OPraHU3MaX.
[ToHnMaTh 3HAY€HHs] OCHOBHBIX OWOJIOTMYECKUX TEPMHHOB. OOBSICHATH POACTBO, OOLIHOCTb
MIPOUCXOXKACHUS U IBOJIIOLIMIO )KUBOTHBIX, B3aUMOCBSI3M OPTaHU3MOB M OKPY>KaloIlleH cpefibl, IPUUUHHOCTD
0COOEHHOCTEH CTPOEHHUS OPraHOB M CHUCTEM OpraHM3Ma >KUBOTHBIX M yelloBeka. HaxoguTb CXOJCTBO H
OTJIMYMS BaKHEHIIMX TpyNn >KUBOTHBIX. CpaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI (KJIETKH, TKAHU, OPraHbl,
CHCTEMBI OPTaHOB M OPTaHU3MBbl) U JIENIaTh BBIBOJIBL.

Hagbiku: PabGotars ¢ OuonoruueckumMu npudOpamu, IpenapaTaMi, >KMBBIMH OHOJIOTHYECKUMU
00BEKTaMU, HHCTPYMEHTAMU U clipaBOUYHUKaMHU. [IpoBOAUTH OHMOTOTHYECKHE SKCTIEPUMEHTHI.

- JIaTHHCKU S3BIK

3Hanus: JIaTUHCKYIO0 BETEpHUHAPHYIO TEPMHUHOJIOTHIO B 00BEME, HEOOXOIUMOM JJIsi BO3MOXKHOCTHU
noixydeHuss uHGOpMaAIMu MpodecCUOHATBLHOTO COJEPKAHHMS W3 OTEYECTBEHHBIX U 3apyO0eiKHBIX
HMCTOYHHKOB.

YMeHus: caMOCTOSITENIbHO UCII0Ib30BaTh 3HAHUSI JATUHCKOTO A3bIKa B IIPoLiecce 00yUeHUsl.

HaBbiku: BrnazeHusl JaTUHCKUM S3bIKOM B 00BEME, HEOOXOTUMOM MJS W3YYEHHUS AUCUUIUINH
o0menpodecCHOHAIBHOTO, BETEPUHAPHO-OMOIOTHIECKOTO U TPO(PECCHOHATTLHOTO ITUKIIOB.

2.3. Tlocaenywmue yyeOHble JUCHUILIMHBI U MPAKTHKHU, JJIs1 KOTOPHIX HEOOXOAMMBbI 3HAHUS,
YMEHUs1, HABBIKH, GopMHUpyeMble JAHHO y4eOHOH TUCHUIIIMHOM:

- AHaTOMMSI )KMBOTHBIX

- Huronorus, ructonoruu u aMOpHOIOTUs

- Berepunapnas renetuka

- ®U3HOIOTHS U 3TOJIOTHUS )KMBOTHBIX

- BerepunapHast MUKpOOHOIOTHS 1 MUKOJIOTHS

-BerepunapHas sK0J0THS

Kpome Toro, oHa popMupyeT KIMHUYECKOE MBIILICHUS ISl TAKUX TUCIUILINH, KaK:
- DNHU300TONOTUS U UHPEKIIMOHHBIE 00JIe3HH
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-[Tapa3uronorus 1 MHBa3UMOHHbBIE OOJIE3HU KUBOTHBIX U MTHIL
3. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 1O JUCIHUIIJIMHE

[Iporiecc oOcCBOEHMS AMCLUMIUIMHBI HampaBieH Ha (OPMUPOBAHHME HIEMEHTOB CIEIYHOIUX
komnereHMit B coorBercTBUU ¢ ®PI'OC BO u OIIOIl BO no naHHOMy HallpaBJIEHHIO IOATOTOBKH
(cienuanbHOCTH):

a) ynusepcanbHbiX (YK): Her

0) oomenpodeccuonanbubix (OITK):

OIIK-1. CniocoGeH omnpenensTh OMOJIOrMYECKUI CTaTyC U HOPMAaTHBHbIE KIIMHUYECKUE TTOKA3aTeNn
OpPraHOB U CHCTEM OpraHM3Ma }HBOTHBIX

B) npodeccronanbubix (I1K):

IIK-1. CnocobeH wucronp30BaTh 0a30Bble 3HAHUS E€CTECTBEHHBIX HAyK IpU  aHaIU3e
3aKOHOMEPHOCTEH CTpOeHUs U (YHKIMOHUPOBAHUS OPraHOB M CHUCTEM OpPraHOB, OOINENpPUHATHIC H
COBPEMEHHBIE METO/Ibl MCCIIEOBAHUS Ul TUATHOCTUKU U JICUEOHO-TIPOPUIAKTHUECKON IeATEIbHOCTH Ha
OCHOBE T'YMaHHOTO OTHOIICHUS K )KUBOTHBIM.

Tab6uamnna 1 — JlekoMno3unusi pe3yJbTaToB 00y4eHHs

Kon [Tnanupyemsble pe3ynbTaThl 00y4eHUs 10 AUCIUIUINHE
”If(f‘gr:f;?;;e 3nats (1) Vmers (2) Bnazgers (3)
OIIK-1. Crioco6en | HOIIK 1.1.1 npenmer, | UOIIK 1.2.1 HOIIK 1.3.1
OIIPCACIIATh 3aJa4d M 3HAYCHME | rpaMOTHO OOBSCHATH | MPUMEHSATH
OMOJIOTUYCCKHIA Kypca  «buonorus ¢ | ppomneccsl, T0JTy4eHHbIE 3HAHHUS
cTaTyc u OCHOBaMH IKOJIOTUM» [IPOUCXOJAIIKE B U1 0GOCHOBAHMUS
HOpPMAaTUBHBIE HOIIK 1.1.2 ocHOBBI OpraHu3Me, ¢ TOUKH MEpOTIPHATHIT 10
IUIMHIHCCKHC chucTeMaTnki Miupa 3peHus OXpaHe IPUPOIbI
g;;(;;ziegimTeM EP(I;SI(')ITII({BIIXI; ; 06me6n0n0mqefl<oﬁ HOIIK 1.3.2
OpraHusMa MHOF00611;aL;.I/I€ YKUBBIX 1 oronarmecion o
KHBOTHAIX HaYKH; MOCJIE/ICTBUS
HNOIIK 1.2.2 ACATCIIBHOCTHU
NPUMEHSTH YeJI0BEKa Ha MPUPOAY
MOJTyYeHHBIC 3HAHUS
J1s1 0OOCHOBAHUS
MEPOIPHUATHH 1O
OXpaHe MPUPOIbI,
OIICHKH
MOCIEACTBHI
JIeATETbHOCTH
YeJIOBEeKa Ha IPUPOTY
IIK-1. Cnocoben HUIIK 1.1.1 amaromo- | UIIK 1.2.1 HIIK 1.3.1 meTomamu
UCIIOJIB30BaATh (1)I/I3I/IOJ'IOFI/I‘I€CKI/IG AHAJIU3UPOBATH HCCIICOIOBAHUS
0a30BbIC 3HAHUS OCHOBBI 3aKOHOMEPHOCTH COCTOAHUSA KUBOTHOTO;
CCTECTBEHHBIX HAYK (GYHKIIMOHUPOBAHUS ) YHKLMOHHPOBAHHUSI HIIK 1.3.2. mpuemamu
TP aHATI3E OPraHu3Ma,  METOAMKH | oyramop i cucTem BBIBEJICHUS )KUBOTHOT'O
3aKOHOMepHOCTeH | o HAHHKO” opraHusMma, 3 KPHTIHICCKOTO
CTpoeHHs K UMMYHOOHOJIOTHYECKOTO HHTEpIpETHPOBATS COCTOSIHHUS;
HCCIICIOBAaHUS; HUIIK 1.3.3. HaBbIKaMH
(byHKUKOHMPOBAHUS HMIIK 1.1.2. croco6s | PE3YIPTATH IIPOTHO3UPOBAHUS
OpTaHOB 1 CHCTEM B3ATHs Omonormueckoro | COBPCMCHHBIX pe3yIbTaTOB
OpraHos, Marepuaa u ero | AHATHOCTHICCKUX JIUATHOCTHUKH, JICUCHUS
OOLUETIPUHSTBIC U HCCIIEOBAaHUA, TEXHOJIOTUi 110 M OLIEHKH BO3MOKHBIX
COBPEMEHHbBIE BO3PACTHO-TIOJIOBBIM
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Kon [Tnanupyemsble pe3yabTaTbl 00yueHUs 10 AUCIUIUINHE
11 HAIMEHOBARHE 3uath (1) YmMmerts (2) Bnanets (3)
KOMIIETEHIIUU
METO/IbI HUIIK 1.1.3. o0umme | rpymnmnaM )XUBOTHBIX C | MMOCJIEACTBU;
WCCIICTIOBAHMS JUIS 3aKOHOMEPHOCTH Y4ETOM HX HUIIK 1.3.4. meTogamMu
JMATHOCTUKHU U OpraHM3alii OPraHOB U | (hH3HOIOrHYCCKUX OIICHKH JKCTephepa U
neue6HO- CHCTEM ~ OPraHoB  Ha | 5coGeHHOCTEH: MHTEpbEpa KUBOTHBIX,
npodunaktieckoii | TKAHEBOM M KIECTOMHOM | ppyge 1.2.2. METOJIaMU y4eTa u
NeSTeIbHOCTH Ha YPOBHAX, UCIIOJIb30BATh OTCHKH
HUIIK 1.1.4. MPOAYKTUBHOCTH
OCHOBE TYMaHHOTO AKCIIEPUMEHTAJIbHBIC, 9
MaTOreHeTHYECKUe CEJIbCKOX 035 HCTBEHHBIX
OTHOILICHHA K ACTICKTHI pa3BHUTHSA MHKPOOHOIIOrHECKHE JKUBOTHBIX Pa3HBIX
KHBOTHBIM. YTPOXKAIOLINX susi | 1 1a00paTopHo- BUJIOB, IPUMEHEHHEM
COCTOSIHHUIA; WUHCTPYMCHTATBHBIC | hasypyppIx METOIOB
HUIIK 1.1.5. o0mume | MCTOABI IpA pa3BeACHUS IS
3aKOHOMEPHOCTHU OnpeAcICHUA [IOBBILIECHUS
CTpOEHHsI oOpraHusMa B | QYHKIIMOHAJIBHOTO MJIEMEHHBIX,
CBETE €IMHCTBA | COCTOSIHHSI MIPOYKTHBHBIX H
CTPYKTYpPbI M (DYHKUHH; | )KHUBOTHBIX; PE3UCTEHTHBIX KAaueCTB
HIIK 1.1.6. | NIK 1.2.3. KMBOTHBIX;
XapaKTEPUCTHKA  TIOPOJL | rpprviersiTh HIIK 1.3.5.
CEIBCKOXO3MHCTBEHHBIX | (1orya rsppoganmoe | TCXHHICCKHMHU
YKUBOTHBIX u ux 0GOpyI0BaKHE 1 npuéMamMu
IPOIYKTUBHBIE ] MUKPOOHOIIOTHYECKUX
Ka4yeCTBa; HHCTPYMEHTBL, HCCJEJIOBAHUM.
HIIK 1.1.7. wMeronsl HIIK 1.2.4.
OLIEHKHU JKcTepbepa U ux | [HIaHHPOBATL 1
3HAUYEHHE B IIeMeHHOM | OCYICCTBIATL
pabore, OCHOBHBIE | KOMILICKC
MeTOIbl M CHOCOOBI | NPODHUIAKTHYECKUX
BOCTIPOM3BOJICTBA MEPOTIPHUSTHIA.
YKUBOTHBIX pa3HbIX
BU/IOB;
HUIIK 1.1.8. yyer wu
OLEHKY MOJIOYHOM U
MSCHOM
MPOIYKTUBHOCTH
KUBOTHBIX
HUIIK 1.1.9.
MH(pEKIMOHHBIE 00JIe3HU
YKUBOTHBIX u
0COOEHHOCTH ux
MPOSIBIICHUSI.
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4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

OO0BEM MUCHMIUIMHBI COCTaBIsIeT 3 3a4€THBIC CIMHHUIBI, B TOM 4uclie 36 4acoB, BBIJICICHHBIX Ha
KOHTAKTHYIO paboTy oOydarommuxcs ¢ mnpenojgaBateneM (w3 Hux 18 wacoB — nekmum, 18 uacoB —
nabopaTopHbIe PabOThI), U 72 YaCOB — Ha CAMOCTOSTEIBHYIO paboTy 00yJaromuxcsl.

Taouuna 2 — CTpykTypa u coJepkanue TUCUUIIMHBI (MOIYJIs1)
KonrakTtHas Canocr. dopMa TeKyLIero
pabora KOHTPOJIS

pabora
B Hacax yCIIeBaeMOCTH,

dhopma
J I13 JIP KP CP MIPOMEKYTOUYHOH
aTTeCTaluu

Paspgen, TeMa TUCHMIUTMHBI

Cemectp

Tema 1. [Ipeamet u 3agaun 2 2
OHOJIOTHH.

Tema 2. X¥MHYECKHH COCTAB 2 2
KJIETKH.

Tewma 3. Knerounas teopus.
MemOpansbl. Knetku.
OyKapHOThI U IPOKAPHUOTHI

Tema 4. Jlenenue KJIeTOK-
OCHOBA Pa3MHOXKEHHUS U pOCTa
opraHu3MoB. Pa3mHokeHue
opranu3mMoB OopmMsl
pPa3MHOKEHUS] OPTaHNU3MOB.
Tema 5. OcHOBHEBIC
3aKOHOMEPHOCTH
SMOPHOHAIIFHOTO Pa3BUTHSL.
Tewma 6. Perynstopusle u 2 2
CHTHANbHBIC BEIIECTBA.
Tema 7. AccuMumsus.
[IpeoOpa3zoBanue SHEPTUU U
BEILIECTB.

Tema 8. Bug — 2
HaJOpraHN3MEHHAs CHCTEMA.
Ero kpurepuu.

Tema 9. HacnenctBeHHOCTE U 2 6
W3MEHYUBOCTb.
Tema 10. Bo3uukuoBenue 2 6
JKM3HHU Ha 3eMiie.

Tema 11. OcHOBBEI CHCTEMATHKH
’KMBOTHBIX U pacTeHni. OCHOBHbIE
CHCTEMATHIECKIE TIPU3HAKH
0ECIO3BOHOYHBIX U TTO3BOHOUHBIX
JKUBOTHBIX.

Tema 12. ITapazutizm Kak 2 4
9KOJIOMYECKOE SIBJICHUE.
Tema 13. buormueckui 2 2

KPYTOBOPOT.
Tema 14. Dxocucrema.

Tema 15. Ionynsuuonnas 2 2
sKosiorus. buoreHosorusi.

Tema 16. buocdepa.

Tema 17. buornueckue n 2 6
abuotnyeckue GpakTopbl CPeJIb.
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KonTaktHas (O]
Camoct. opMa TEeKYIIETO
a, pabota KOHTPOJISI
5 pabora
3 B Hacax YCIIEBAEMOCTH,
Paznen, Tema mucIUIuTUHBI g
5 dhopma
© J 113 JIP KP CP IIPOMEKYTOUHOMN
aTTeCTAIlUH
Tema 18. A"TpororeHHOE 2 6
BO37IeiicTBUE Ha Orochepy
Hroro 108 18 18 72 JK3aMeH

Ipumeuanue: J1 — nexuus; [13 — npaktudeckoe 3anarue, cemunap; JIP — naboparopnas padora; KP —
KypcoBast padota; CP — camocrosTenbHas paboTa.

Tadimma 3 — Marpuna cooTHeceHMsI Pa3Je/ioB, TeM Y4eOHOH JIUCHUIIMHBI H (POPMHPYEMbIX
KOMIIeTEeHIH
Oo01uee
Pazgen, Tema Koma-Bo Kon xommereHImumn KOJIHUYECTBO
JUCUHUTIIIUHBI 4acoB KOMITETCHIIUH

OIlK-1 IK-1 2
Tema 1. [Ipeamer u 3agauun 4 + + 2
OMOJIOTHH.
Tema 2. XuMHUeCKuii cOCTaB 4 + + 2
KJIETKU.
Tema 3. Knerounast Teopus. + + 2
Memb6pansl. Kitetku. 6
DyKapHOThl ¥ TPOKAPUOTHI
Tema 4. JleneHue KIeTOK- + + 2
OCHOBA Pa3MHOXKEHHS U pOCTa
opraHu3moB. PazmMHO)keHue 6
opranu3mMoB @opMbl
Pa3MHOKEHHUs OPraHU3MOB.
Tema 5. OcHOBHBIE + + 2
3aKOHOMEPHOCTHU 4
HAMOPHOHAIILHOTO Pa3BUTHS.
Tema 6. Perynsartopasie u 4 + + 2
CUTHAJIbHBIC BEIIECTBA.
Tema 7. AccuMUIISIIUS. + + 2
[IpeoOpazoBanue SHEPTUU U 8
BEIIECTB.
Tema 8. Bug — + + 2
HaJOpraHu3MeHHas CUCTEMA. 8
Ero kpurepun.
Tema 9. HacreicTBEHHOCTD B 8 + + 2
M3MEHYUBOCTD.
Tema 10. BosHukHOBEHHE 8 + + 2
JKU3HU Ha 3eMJIe.
Tewma 11. OcHOBBI cCUCTEMATHKI + + 2
JKMBOTHBIX Y PACTCHUM.
(OCHOBHBIE CICTEMAaTHYECKHE 8
MPU3HAKK OECTIO3BOHOYHBIX U
TI03BOHOYHBIX )KUBOTHBIX.
Tema 12. I1apa3utusm Kak 6 + + 2
HKOJIOTUIECKOE SIBJICHUE.
Tewma 13. buotnueckuit 4 + + 2
KPYT'OBOPOT.




OO01uee
Pa3nen, Tema Koin-Bo Kon xoMmmereHIuu KOJINYECTBO
JUACITUILIAHBI 4acoB KOMITETEHIIHH
OIIK-1 IK-1 2
Tema 14. Dkocucrtema. 6 t t 2
Tema 15. INonynsauroHHas 4 + + 2
3Kojorus. buolneHomorus.
Tema 16. buocdepa. 4 + + 2
Tema 17. buotuueckue u + + 2
abuotndeckue GaKkTOpbI 8
CpPE/IBL.
Tema 18. AaTponioreHHoe 8 + + 2
BO3JICHCTBIE HA Onochepy
Htoro 108 18 18

Kparkoe coaep:kanue Kaxaoi TeMbl JTUCHHILTHHBI

Tema 1. [IpenmeT u 3agauu OMOJIOTUH.

Beenenue. Dramnbl pa3Butusa Onosoruu. Meroasl 6MOJOrHYecKuX uccienoBaHuii, OnucarenbHbli,
CpaBHHUTEIBHBINA, HcTOpuueckuid Meton. [lpumenenune Ouosormueckux 3HaHwid. CymiHOCTh W cyOcTpar
xu3Hu. CBolicTBa xuBoro. O6sacTu NpUMEHEHUsI OMOJIOrMUecKUX 3HaHUH. [IpuMeHeHre MUKPOCKOIIUU
IUTS KICCIIEOBAHMS OMOJIOTHIECKUX 00BEKTOB. METOIbI MPOBEACHHS MUKPOKOTIHPOBaHUs. V3roToBneHue
IpenapaToB sl MUKpockonuu. OCHOBHBIE ITpaBUiIa paboThl ¢ MUKPOCKOIIOM.

Tema 2. XuMuueckuii coctaB KJIETKU.

Xumuyeckuit coctaB KieTku. Kiaccudukaiyss opraHM4eckix BEIIECTB U XUMUYECKUX HJIEMEHTOB B KIIETKE.
Heopranmdeckue BemiectBa. VX poib B JKu3HENEATEILHOCTH KiIeTkH. Boma. CtpocHuMe W (DyHKIMH YIIICBOJOB,
muruzoB. benku: crpoenue knaccuduxarmst, Gpyakimn. HyknenHosble kuciotsl. JJTHK. Crpoenue n ponb B KieTke
PHK u AT®. Ilnactuyeckuii oOMEH B KIETKE. DHeprermueckuii oOMeH B kierke. [ymkomms. Kucnmopomnoe
PpacILEIUICHHE.

Tema 3. Knetounas teopusi. MemOpansbl. KneTku. DykaproThl U IPOKapHOTHI.

OcHoBHbIE MOJOXKEHUS KiIeTouHOM Teopuu. CtpoeHne memOpaH. CBoiicTBa U QyHKIIMM MEMOpaH.
[Ipoxapuotsl u sykapuotbl. Crpoenue. J[IBuxkenue kierok. OpraHounbl aBmxeHHs. OcoOeHHOCTH
CTpOEeHMsI pacTuTeNbHOM KieTku. O6onouku. CTpoeHue sapa pacTUTENbHON KiIeTKH. OpraHou bl KIeTKH:
SHJOTIJIA3MATHYECKUI PETUKYIYM, puOOCOMBI, annapat ['oybIxKH, TU30COMbI, MUTOXOHApUH. [InacTuas! u
BAKYOJIM PacTUTEIbHOW KiIeTKH. CTpO€HHEe M KU3HEIEATEIbHOCTh KIETKM >KMBOTHOro. Ilmazmanemma.
HememOpaHnHbie opranesuibl. S1po U SIpBIIIKO KUBOTHOW KIIETKH.

Tema 4. JleneHue KJIETOK OCHOBA Pa3MHOMKEHHUS U POCTa OpraHU3MOB. Pa3MHOXEHHE OpraHM3MOB
®opMbl pa3MHOKEHUSI OPIaHU3MOB.

JKwsnenHbli MK KieTku. Bup! nenenus kietok. [Ipecuarernyecknii U CHHTETHYECKUI TIEPUO, JETIEHUS
KJeTkd. Murtos, u ero 3Hauenue. [Ipodaza muroza. Metadasa u anadasza murosza. Temodaza MuToza. AMUTO3.
Meiio3, ero 3HadeHue, oTyiMuMe oT MUTo3a. Habop XpomocoMm B ramerax M coMaTM4eckux KieTkax. Kapuotum.
becnionoe pasmuoxenue. [lonoBoe pasmuoxenue. [lapreHorenes.

Tema 5. OcHOBHBIE 3aKOHOMEPHOCTH AIMOPHOHAIBHOTO PA3BUTHS.

B3anmooTHOIIEHHEe BHEIIHETO M BHYTpEHHEro B oHToreHese. Ilepuoasl oHTorenesa. Jpobnenue u
ractpynsinus. ['ucrorenes u opranorenes. JuddepeHponka 3apoAblIeBbIX JUCTKOB.

Tema 6. PeryniaTopHbIE M CHTHAJIBHBIE BEILIECTBA.

['opmoHBI, BUTaMuHBI, (hepmeHTH. DepMeHTaTUBHBIN KaTanu3. |'eHeTH4ecKuil KOl U ero CBOMCTBaA.
Oramnbl OuocuHTe3a Oenka. Perynmsuus TpaHCKpUIILMKU W TpaHCIAUMM (CuHTe3a Oenka) y OakTtepuil u
BBbICIIUX OpraHu3MoB. [Iponecc 6nocunTe3a Hemnka.

Tema 7. Accumunsinius. [IpeoOpazoBanne SHEPTUU U BEIIECTB.

ABtoTpodHbIe U TeTepoTpodHble opraHu3Mbl. Accummsims. @orocuntes. [IpeobpazoBanue sHepruum npu
¢otocunTese. PoToapIxaHne. XEeMOCHHTES.

Tema 8. Bun — HagoprannsmenHas cucrema. Ero kpurepun.
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Bun. O6mme npusnaku Kputepun Buma. MHorooOpasue BHIOB B TPHUPOJIE, €ro MPUYMHBL. BrimsHue
JeSTENHHOCTH YeJloBeKa Ha MHOrooOpasue BuioB. buonorndeckuii mporpece u perpecc. Bun B BugooOpasoBaHue.
Hanpagnenust B 3BOJIIOLUML.

Tema 9. HaciiencTBEeHHOCTh U M3MEHUYMBOCTb.

[lonaTHe 0 HacneACTBEHHOCTH U U3MeHYMBOCTU. [loHsATHE O reHax. ['eneTrka. OCHOBHBIE METO/BI
uccienoBanust B reHeTuke. [uOpuponornyeckuit meron. 3akoHsl Menzaens.  MoauduxanumonHas
W3MEHUYHMBOCTb, €€ 3HaueHHWe B KU3HU opranusma. [Ipusnaku. [IurubpuaHoe ckpemuBaHue. 3aKOH
HE3aBUCUMOI'0 HACJIE10BaHUSI IPU3HAKOB.

Tema 10. Bo3HUKHOBEHME )KHU3HU Ha 3eMiie

Teopust Onapuna. OcnoBuble npu3Haku xuBoro. K.JIunnet, XK.b. Jlamapk. Y. /lapBun: ocHOBHbIE
MOJIOKEHUSI DBOJIIOUMOHHOM TeopuH. COBpEMEHHBIE TMPEICTABICHUS O IPOUCXOXKICHUHM KU3HHU.
JBwxymue cuibl 3BoMOIMH. HacnencrBeHHocTh. boppba 3a cymiectBoBaHue. EcTecTBEeHHBIH U
UCKYCCTBEHHBIH OTOOD.

Tema 11. OCHOBBI CHUCTEMATHKH >KMBOTHBIX M pacTeHuil. OCHOBHBIE CHUCTEMATHYECKUE TPU3HAKU
0€eCrO3BOHOYHBIX 1 TIO3BOHOUHBIX KUBOTHBIX.

Cucremaryika »KMBOTHOTO U pacTUTENbHOrO Mupa. CucreMarvdyeckue IPU3HAKM OCHOBHBIX —IPYIII
OCCIIO3BOHOYHBIX M TI03BOHOYHBIX pacteHui. llapcrBo rpubbl. IlapctBo pacrenmii. IlomiapcTBO  BOIOPOCTH.
[TomuapcrBo Bbicme pactenust. [1oaapcTBO OAHOKIETOUHBIE KHUBOTHBIE. [1011apCTBO MHOTOKJIETOUHBIE KUBOTHBIE.
OcoOeHHOCTH CTPOEHHSI U PA3MHOMKEHMS KT'YTHKOHOCIEB. Tun uHGYy30puu. OCOOEHHOCTH CTPOSHHS THIIOB T'yOOK,
KHUIICYHOIIOIOCTHBIX. THIIBI  TUIOCKHE, KpYIJIble, KOJbYaThle dYepBH. Tun wieHucToHorue. Kiaccudukarmst
yenucToHorux. Kiacc nacekombie. Tur xopaoBsie. Knaccudukarms XopaoBbIX.

Tema 12. [1apa3uT3m Kak 3KOJIOTMYECKOE SIBJICHHE.

Krnaccudukamms mapasuroB. Opranus3M Kak cpeia oOMTaHMs Mapa3uToB. B3aMOOTHOIICHUS] B CHUCTEME
napa3uT-xo3siuH. JKW3HEHHblE LUKIBI HapasuToB. llpuponHo-ouaroBbie OonesHu. IIpocreiimme — mnapasuTs
BHyTpeHHel cpenpl. Cocanbiiyku. JleHtounbie yepBu. Kpyribie yepBu — reo- U OMOTeNbMUHTBL S1TOBUTHIC
naykooOpasHele, Kienm — mepeHocumky Bo3OyauTeNneil Oonie3Hell M TOCTOSHHBIE NapasuThl.. Hacekombie —
MEXaHUUYECKUE TIEPEHOCUMKHN BO30yauTenel OonezHell. HacekoMble — BpeMEHHBIEC M MOCTOSIHHBIE KPOBOCOCYILHE
apa3uThl.

Tema 13. buotnueckuii KpyroBopoT.

YyacTHUKH OMOTHYECKOTO KpyroBopoTa. JKruBoe BELIECTBO U €ro PoJib B KPYrOBOPOTE BEIIECTB U SHEPTUU
B Onocdepe.

Tema 14. Dxocucrema

[Tonssitue 00 »sKocucTeMax. YPOBHM OpraHu3alMM >KMBOrO. MOJEKYIsSpHBIA, KIETOYHBIH,
OpTraHHbI, OpPTaHU3MEHHBIA, TKAHEBOW, OPTraHU3MEHHBIM, TMOMYJIAIHNOHHBIN, OHWOIEHOTHYECKU,
o6uocdepHbIit ypOBHH.

Tema 15. IomymnsmmonHas skosnorust. buonenonorus.

[omymsiimst — cTpykTypHas enuHuna Bujaa. CTpyKTypa W CBOMCTBA MOMYJSAIMU. JJMHAMUKA MOMYJISLMMI.
[TpuunHe! KONEOaHMsT YUCTICHHOCTH B TIOMYJISIMSAX. BHOIIEHO3BI: CTpyKTypa U cBoiicTBa. [ oMeocras. [{uHamuka.
Tpoduueckue nemu u cetu. Jxonoruueckas cykueccust. buoreonenos. [TpogykTHBHOCTb 3KOCHCTEMBI.

Tema 16. buocdepa

VYuenne Bepnaackoro o Ouocepe. CoBpeMeHHbIE MOJOKEHUS ydeHHs o Ouoctepe. BepruxanbHas
cTpykTypa ouochepsl. Atmochepa. ['mapocdepa. Jlutochepa.

Tema 17. buotrueckue u abrotudeckue HakTopbl CPebl.

Temmneparypa. Cger. [laBnenue. Brnaxnocts. Kucnopomueiii pexuM. OCHOBHBIE 3aKOHBI 3KOJIOTHH.
[IpaBuiia MakcMyma 1 MUHUMYMa. BHYTpH BUI0BbIE U MEXXBUOBBIE B3AUMOOTHOIIEHHUSL.

Tema 18. AHTpOnioreHHoe Bo3/IeiicTBHIE Ha Orocdepy

AHTpoONIOreHHOe BO3JeHCTBHE W ero mocnefacTBus. Kiaccudukanums 3arpssHuteneid. XUMHUYECKoe
3arpssHeHue okpyxatomeit cpenpl. lomorantel. [Ipobnemsl ypOanuzauuu. [lapurkoBbiii s¢dext. Kucnorsie
noxxad. HapymieHre 030HOBOTO Ciios, MPUYMHBI BO3HUKHOBEHHUSI O30HOBBIX JbIp. OCHOBHBIE MEPONPUATHS IO
oxpaHe aTMocgepHOro Bo3ayxa. PanmoakTuBHOE 3arpsi3HEHHE. XapaKTepHbIE aHTPOIOIE€HHBbIE PaJUallMOHHbIE
BO3JICHCTBUSI HAa OKPYXKAIOIIyI0 cpedy. TspKenble MeTaulbl B NPUPOJHBIX CpPEJax: CBUHEL, KaMUi, PTYTb.
[ectumapt B ipuponsbix cpenax. Jericreue necturaos. Hedts n HedrenpomykTsl. CBoOMCTBA HEPTEPOITYKTOB.
Bmusinue He(TenpoIyKToB Ha OKpYKalollyio cpexy. Mepbl OOppOBbI C 3arpsi3HEHHEM OKpPYKAIOIIeH Ccpempl.
DKOJIOrMUeCKUI1 MOHUTOPUHT. DKOJIOrHYecKas SKCIepTH3a.



5. METOAUYECKUE YKA3AHMUA 11O IPEITIOJABAHUIO
N OCBOEHHIO JUCIIAITJIMHbI

5.1. Yka3anus a5 npenojgaBartesieil M0 OPraHu3alMyd ¥ NMPOBEJEHUI0 Y4eOHbIX 3aHATHH 1O
AUCHMILINHE

[Tpu npoBeneHnn Kypca npeaycMOTPEHbI JIEKIHU 1 JJAO0paTOpHbIE PadOTHI.

Opranu3aioHHO-METOAMIECKOI 0a30i IPOBEICHNS JISKIIMOHHBIX 3aHATHHI SIBIISICTCS pabounii y4eOHbIi
IUIaH HallpaBJIE€HUs] WIM CleqUaibHOCTH. [Ipy MoAroTroBke JIEKIIMOHHOIO Marepualla NpenojaBaTelb 00s3aH
PYKOBOJICTBOBAaTbCSl y4eOHBIMH MpOrpaMMaMH [0 JAUCIMIUIMHAM Kadeapel, TeMaTHKa U COJCp)KaHHe
JICKIIMOHHBIX 3aHITHI KOTOPBIX TMPE/CTaBleHa B pabounx mporpammax. [Ipy uTeHuM JEKIuil mpernoaaBareib
MMEEeT TMPaBO CaMOCTOSITEIHO BBHIOMpATh (OPMBI M METOABI H3JIOKEHHS MaTepuaia, KOTOpble OyayT
CIOCOOCTBOBAaTh KaYeCTBEHHOMY €r0 YCBOEHHIO. [Ipy 3TOM B yCTaHOBIICHHOM MOPSIIKE OH MOXET UCIIOJIb30BaTh
TEXHUYECKHE CpEeICTBa OOy4eHHs, uMmeronmecs Ha kadenpe u B yHuBepcuTere. Bmecte ¢ TeM, BCAKHA
JIEKIMOHHBIN KypC SIBIISIETCSI B ONPEeTICHHON Mepe aBTOPCKUM, TPEICTaBISsIET COO0 TBOPUECKYIO MepepaboTKy
Marepuala 1 He30€KHO OTpakaeT TMYHYIO TOUKY 3pEHHUS JIEKTOpa Ha MPEAMET U METO/Ibl €ro MpenoaaBanus. B
3TOM CBSA3M MPEACTABISIETCS 11EIE€CO00pa3HbIM MPUBECTH HEKOTOPBIE OOILME METOANYECKHE PEKOMEHIALUH 110
MOCTPOCHHIO JISKIIMOHHOTO Kypca 1 (hOpMaM €ro MpernoiaBaHusL.

[IpoBenenue 3aHATUIl C ayqUTOPHEN CTYAEHTOB SBJSIETCS IYOJIMYHBIM BHAOM JIESTEIbHOCTH,
OTPENIEISIONIM Psifl crielruiecknx TpeOOBaHMI K MPENOAABATENIO: MPENOAABATENb JODKEH HMETh ONPSTHBIN
BHCITHUN BHJ, O00S3aH BIAJCTh KYJIbTYpOH PEUYM; €ro IOBEICHUE TPH JIFOOBIX CUTYalUsSX JOJDKHO OBITh
KOPPEKTHBIM U JIOCTOMHBIM.

[IpenoxaBaTenb HECET JIMUHYIO OTBETCTBEHHOCTH (B IPEAEax 3aKJIOYEHHOIO C aJMUHMCTpalveil By3a
KOHTpPAaKTa) 3a MPaBWIBHOCTh U JIOCTOBEPHOCTh M3iaraeMoro marepuana. IIpenogasatenb, Ha3HAUEHHbBIA IS
YTeHHs JIEKIMHA B ONpKailllieM ceMecTpe Mo HOBOHM A Kadeapbl MUCHUIUIMHE, JOJDKEH 0 Havaia 3TOro
CeMecTpa TOIrOTOBUTH YYEOHO-METOAWYECKHE MaTepHaibl, HEOOXOMMMBIC IJIsI TPOBEIACHUS JICKIMOHHBIX
3aHATHN WM OOHOBUTH MMEIOIIUECS YI€OHO-METOIMYECKUE MATePHAJIbl C YUETOM COBPEMEHHBIX JIOCTHKEHUN
COOTBETCTBYIOIIEH oTpaciu 3HaHU. OOBIYHO ATO BHIPAYKAETCS B JIOMOJHEHUH KOHCIEKTA JICKIUI MOCIEIHUMHU
HAay4YHBIMH JAaHHBIMUA TI0 W3JlaraéMbIM Ha JIEKIUSAX TMpolsieMaMm, B KOPPEKTHPOBKE TEMATHKH JIEKIMH U
PEKOMEH/IAIMSAX HOBBIX JIMTEPATYPHBIX HWCTOUYHUKOB. [[Js MUCHMIUIMHBL, AMHAMUYHO pa3BUBAIOIICHCST B
MOCJeIHUE To/bl (0OBIYHO ATO CBA3aHO C COBPEMEHHBIM JIMTEPATYPHBIM MPOLIECCOM), BO3MOXKHA TepepadoTKa
pabodeii yueOHOM mporpaMMbl ¥ KOHTPOJIBHBIX 33 JaHU.

Jlexuus Kak 371eMEHT 00pa30BaTENbHOIO MPOIIEcca JOJKHA BKIIIOYATh CIIEIYIOLIIE 3Tallbl:

DOopMyIHUPOBKY TEMBI JIEKLINY;

— YKa3aHHE€ OCHOBHBIX M3Y4Yae€MBbIX Pa3/IeNIOB WM BOMPOCOB M MPEINOIaraéMbIX 3aTpaT BPEMEHU Ha UX
W3JI0KEHHE;

— U3JI0’KEHNE BBOJIHOW YaCTH;

—U3JI0’KEHNE OCHOBHOM YaCTH JIEKLINY;

— KpaTKUE BBIBOJIBI TIO KAKIOMY W3 BOIIPOCOB;

—3aKJIFOYEHUE.

PexomeHpalmy JUTEpaTypHbIX MCTOYHUKOB MO M3JIaraéMbIM BompocaM. HauanbHbIi 3Tanm Kaxaoro
JICKITMOHHOTO 3aHSATHS — OIJIAIIIEHWE OCHOBHOM TEMBI JICKIIMM C KpPATKOW aHHOTAIMEH MpeaaraeéMbIX JJis
u3ydeHus: BompocoB. lIpemonaBarens AOMKEH COOOIIMTH O TPUMEPHOM IUIaHE TMPOBEICHUS KU U
MIpeANoiaraeMoM pactipeielieHu Oro/pkeTa BpeMeHH. Eciu ouepenHoe 3aHsTHE SIBISETCS TMPOAOIHKEHHEM
IpeAbLTyel JeKIMU, He00X0AUMO KpaTko chopMyIHpOBaTh MOIYyYEHHBbIE paHee Pe3yJbTaThl, HEOOXOAUMbIE
JUIl TIOHMMaHHs W YCBOCHHUS M3y4aeMbIX BOMPOCOB. B BBOJHOI yacTh JOCTaTOYHO KPAaTKO XapaKTEpU3yeTCs
MECTO U 3HaUeHHe JaHHOU TeMBI B Kypce, AaeTcss 0030p BaXKHEHUIITMX HCTOYHHUKOB U (DOPMYITUPYIOTCS OCHOBHBIE
BOTIPOCHI WJIM 33]1a4H, PEIICHHE KOTOPBIX HEOOXOAWMO JUIS CO3/IaHHsI CTPOMHON CHCTEMBl 3HAHWW B JTaHHOW
IIPEAMETHOU

B oT0i1 wacTm neKmMM JIEMOHCTPUPYIOTCS OCHOBHBIE TII€IarOTHYECKHe METOJbl, KOTOpble OyayT
UCIIOJIb30BaThCsl TPU M3JIOKEHUHM Marepualia U yCTaHABJIMBAETCS KOHTAKT ¢ aynuTtopueil. OCHOBHasl 4acTb
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JEKIIMM MMEET CBOEH LENIBI0 PACKPBITHE CONEPKAHUS OCHOBHBIX BOIPOCOB WIIM Pa3ZEioOB U ONPEIEIACTCS
JIOTUYECKOM CTPYKTYpO#l IiaHa JeKuuu. IIpy 3TOM HCHONB3YIOTCS OCHOBHBIE MEJAroruueckue CrocOObI
M3J10)KEHHS MaTepUala: OllMcaHle-XapaKTepUCTHKa, IIOBECTBOBAaHKE, 00bsCHEHHE U Ap. [IpenonaBarens 10mkeH
TaKKe YMEJIO UCIOb30BaTh 3()(EKTUBHbIE METOJUYECKHE IIPUEMbl M3JIOKEHUS Marepuala — aHalus,
0000111eHre, MHIYKIUIO, ASAYKIUIO, MPOTHBOIIOCTABICHNS, CPAaBHEHUS U T.1., 00ECIEUMBAIOLINE JTOCTATOUHO
BBICOKMII YPOBEHb Ka4yecTBa y4eOHOro mporecca. B 3aKimouMTeNbHOM YacTH JISKIMM TPOBOAAT 0000IIeHNe
HauOosiee BaKHBIX M CYIIECTBEHHBIX BOIIPOCOB, JIENAIOTCSl BBIBOJBI, (DOPMyIHMpYrOTCS 3ajaud Ui
CaMOCTOATENIbHON pPabOTHl CIymIaTelel W yKa3blBaeTCs pPEeKOMeHAyeMas jureparypa. OcraBiieecss Bpems
UCIIOJIB3YIOT /ISl OTBETOB HA BOIIPOCHI, 33J[aBaEMbIE CIIYLIATENIIMU, U JUI BO3MOKHON JUCKYCCHU O COAEPYKaHUU
nekumu. ConeprkaHue JICKIIMOHHOIO MaTepHana JIOJDKHO CTPOrO COOTBETCTBOBATH COIEPXKATEIBHOM 4acTh
YTBEPXKICHHOUN paboueii yueOHOM MporpaMMbl JUCIUILIHHBL

ConeprkaHue JEKIMOHHOTO 3aHATHS KaK BKHEUIIIEro 3JIEMEHTa y4eOHOT0 Mpoliecca JOIKHO BBIOIHSATH
cleyroIue GyHKIUK:

UH()OPMAITMOHHYIO — U3JI0KEHHE CUCTEMBI 3HAHHH, KaKOT0-JIM00 00beMa Hay4HOW MH(POpMALIUH;

MOTHBAIIMOHHYIO — ()OPMHUPOBAHUE MTO3HABATEIBHOIO UHTEPECa K COICPKaHUIO yIEOHOU AUCIUIUIMHBI U
npodecCHOHANBHOM MOTHBALUMK OYIYILETO CHEHUATNCTA, COCHCTBUE aKTUBH3ALMY MBILIUIEHUS CTY/IEHTOB;

YCTaHOBOYHYIO — 00€CIIEYEHNE OCHOBBI JJIS JAJIbHEHILIEr0 yCBOEHHS Y4eOHOro MaTepraa;

BOCIIUTATENBHYIO — (DOPMUPOBAHHUE CO3HATENIHHOTO OTHOIICHHUS K TPOIECCY OOYUYEeHUsI, CTPEMIICHHS K
CaMOCTOATEIbHON PaboTe U BCECTOPOHHEMY OBJIAJICHUIO ITPO(ECCHOHATBHBIMUA HaBBIKAMHU.

Conepkanue U ¢GopMa TPOBEICHUS JIEKIMOHHOTO 3aHATHS JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM,
OTIPEIEISFONIMM Ka4eCTBEHHBIN YPOBEHb 00pa30BaTeNibHOTO mporecca. K HuM oTHOCSTCS:

— HayyHasi 00OCHOBAaHHOCTb, MH()OPMATUBHOCTb U COBPEMEHHBIN Hay4yHbIH YPOBEHb IHJIAKTHUECKUX
MaTepualioB, U3JIaraéMbIX B JIEKIINU;

— METO/IMYECKH O0TpaboTaHHasl U yoOHas /sl BOCHPHSTHS TOCIIEI0BATENbHOCTh N3I0KEHHSI M aHAJIN3a,
YeTKasi CTPYKTYpPa U JIOTUKA PACKPBITUS U3J1araeMbIX BOIIPOCOB;

—TiIyOOKast METOIMYecKast MpopadOTKa MPOOJIEMHBIX BOMPOCOB  JIGKIMH, JIOKA3aTeIbHOCTh U
apryMEHTHPOBAHHOCTh, HAJIMYHE JIOCTATOYHOTO KOJMYECTBA SIPKUX, YOCIUTENBHBIX NPHMEPOB, (HaKTOB,
000CHOBaHHUI, IOKYMEHTOB U Hay4HBIX JI0KA3aTEJIbCTB;

— SIPKOCTb W3JI0KEHMSI, SMOLMOHAIBHOCTh, HUCIOJIb30BaHWE 3()(EKTUBHBIX OpPATOPCKUX IPHUEMOB —
BBIBEJICHUE TJIABHBIX MBICIEH M TOJIOKEHUH, MOJUEPKHUBAaHKUE BBIBOJIOB, M3JIOKEHHE JOCTYIHBIM M SICHBIM
SI3BIKOM, PA3bsICHEHHE BHOBb BBOJMMBIX TEPMUHOB 1 HA3BaHUM;

— BOBJICYEHME B IIO3HABATENIBHBIA MPOLECC AyJUTOPHH, AKTHUBM3ALMs MBIIUICHUS CIIyLIaTeNeH,
MIOCTaHOBKA BOIPOCOB JJIsl TBOPUYECKOM AEATETHHOCTH;

— HCIOJNB30BaHWE BO3MOXKHOCTEH MH(OPMALMOHHO-KOMMYHUKALIMOHHBIX ~ TE€XHOJIOTHUH, Cpe/CTB
MYJIBTUME/INA, YCUIIMBAOIINX 3P (PEKTUBHOCTH 00pa30BaTEILHOIO MpOoLecca.

Conepxanue JeKIUHN JODKHO COOTBETCTBOBATh OCHOBHBIM JTUIAKTUYECKUM NpUHIHIIaM. OCHOBHBIMU U3
HUX SIBJISIFOTCS LIEIOCTHOCTB, HAYYHOCTb, IOCTYITHOCTD, CHCTEMAaTUYHOCTD U HATJIS,THOCTb.

[lenocTHOCTD JIEKIMK 00eCTIeYMBAETCS CO3/IaHUEM €IMHON €€ CTPYKTYphl, OCHOBAHHOM Ha B3aMMOCBS3U
3a71a4 3aHATHS U COJEp KaHMs MaTepuaia, peJHa3HauYeHHOTo /U1l YCBOEHMs CTy/leHTaMu. B Tex ciyuasx, korna
Ha OJIHOM 3aHATMU JOCTHTHYTh TAaKOW LEIOCTHOCTH HE MPEACTABISAETCS BO3MOXKHBIM, 3TO JIOJDKHO OBITh
CIICIIMAIBHO OOOCHOBAHO JIEKTOPOM CCBUIKAMM Ha TMpEIbUIylliee WM IOCIEeNyIolIee H3JI0KEHHe, Ha
JUTEpaTypHBIE U IPYTHUe UCTOUYHUKU.

HayuHocTh JiekiuM mpezmnonaracT COOTBETCTBHE MaTepualla OCHOBHBIM IIOJIOKEHHSM COBPEMEHHOMU
HayKH, a0COIOTHOE Mpeodiiajanue 00bEKTUBHOTO (hakTopa 1 J10Ka3aTelNbHOCTh BBIIBUTaEMbIX MOJTOKeHUH. J{is
Hay4HO OOOCHOBAaHHOM JIEKIIMM XapaKTepHbI SICHOCTb, JIOTMYHOCTh, apryMEHTHPOBAHHOCTb, TOYHOCTH U
CJKaTOCTb.

[TpuHIMIT TOCTYIHOCTU JIEKIUH TMpeAroyiaraeT, 4To cojepikaHue y4eOHOro marepualia JO0JDKHO OBITh
MIOHSATHBIM, @ 00BEM 3TOr0 MaTepHrasa MOCUILHBIM ISl BCEX CTYAEHTOB. JTO O3HAYAET, YTO CTENEHb CIOKHOCTU
JEKIIMOHHOTO MaTepHaya JOJDKHA COOTBETCTBOBATh YPOBHIO Pa3BUTHUS M HMMEIOIIEMYCsl 3amacy 3HaHWH U
IIPEACTABIICHUI CTY/IEHTOB.
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CucTeMaTH4HOCTh JICKIIMOHHOTO MaTepuala OINPENeNsieTCsl B3aMMOCBS3bI0 M3Y4aeMOro Marepuaia C
paHee HM3YYEHHBIM, MOCTEIIEHHBIM TIOBBIILICHUEM CIOKHOCTH PAcCMaTPHUBAEMBIX BOIPOCOB, B3aHMMOCBS3HIO
YacTei M3yyaeMoro mMatepuaia, 0000IIeHHEM H3YUYeHHOTO MaTepralia, CTPOHHOCTBIO M3JI0KEHHUST MaTepualia 1o
COZIep>KaHMIO M BHELIHEH opMe ero nojauu, pyopukaryeil Kypca, TeMbl, BOIIPOca U €AMHOO0pa3HeM CTPYKTYpbl
IIOCTPOEHMS MaTepuaa.

[TpuHIMIT HATJIAHOCTU COAEPKAHKSA JICKIUH TPeOyeT MUCIIONb30BaHMs MIPU YTCHUH JIEKIIUU BU3YaJbHBIX
HocuTeneld MH(popMalMy B BHJE NPE3EHTAlUM, HaMJIAHBIX MOCOOMH, IJIAKATOB, TAONUI] M T.I., IOCKOJIBKY
OCHOBHOW TMOTOK uWH(poOpMammu B y4eOHOM TMpolecce BOCIPUHUMAETCS O0y4aeMbIM  3pPHTEIBHO.
JIeMOHCTpallMOHHBI MaTepuall BO BCEX CIIy4asX MAOJDKEH WrpaTh MOMYMHEHHYIO POJb W HE TOJMEHSTh
COoZlep’KaHMs JISKIMU. B KaxIblii MOMEHT JIeKLMH HEOOXOOMMO JEMOHCTPHPOBATh TOJBKO TOT HAIJISAHBINA
Marepurall, KOTOpblii WJUTIOCTPUPYET U3JIaracéMble MOJIOKEHNUSI.

Hcnonp30BaHNE BCIIOMOIATENBHBIX CPEACTB JEMOHCTPALIMOHHBIE MaTepuaibl JKEJIAaTeIbHO JeJaTh
KPYIHBIMH, HEAPKUMHU, 0€3 BTOPOCTENEHHBIX AETaleH, KOTOpbIE PACCEMBAIOT BHUMAHHUE CTYJIEHTOB. 11 X0Td OHM
IIOMOTal0T BBIIEIUTh B JIEKLIMU IJIaBHOE, HE HYXXHO UX NPEJCTABIIATH CIyLIATENIsIM 3apaHEe — 3TO OTBIIEKAET
BHUMaHuE ayauTopud. (PQPEKTUBHOCTh JIEKIMH MOXKET OBITh TMOBBIIIEHA 32 CYET palMOHAJIBHOTO
HCIIOJIb30BaHMS TEXHUYECKUX CPEICTB, KOTOPbIE COKPAILAIOT 3aTpaThl BpDEMEHU HA YUCTO TEXHUUYECKYIO paboTy,
CBSI3aHHYIO C BOCIIPOM3BEIIEHUEM U IPOYTEHUEM (HAIMKTOBBIBAHMEM) IUIaHA JIEKLUUH, PEKOMEHIYeMOM
JIMTEPATYphI, 3aMUCHI0 ONpENeNeHU, MUTaT. KOMIUIEKThI TEXHUYECKUX CPEICTB HY)KHO TOTOBUTH K KayKIOU
JIEKIMK 3a0J1aroBpeMEHHO, HE Meperpyxas UMU ayIuTopHro. IIpuMeHeHune Ha JIeKIUSX BCIIOMOTATElbHBIX
CPEJICTB, TJIaBHBIM 00pa30oM JEMOHCTPALIMOHHBIX, MOBBIIIAET HHTEPEC K U3Yy4aeMOMY Marepuaily, 000CTpseT U
HAalpasJsieT BHUMaHHUE, YCUJIMBAET aKTUBHOCTb BOCHPUSTHUS, CIIOCOOCTBYET MPOYHOMY 3arioMuHaHuio. OHAKoO
IPOBE/ICHNE JIEKIMI B aBTOMATU3MPOBAHHBIX ayAUTOPUSIX, C IIMPOKUM HCIIOIb30BAaHUEM CPEJICTB HAIJISAHOCTU
3HAUUTENIPHO W3MEHSET METOIUKY JIEKIIMOHHOTO TperojaBanus. llemarormdeckuii 3QpQexT maocThraercs
€IMHCTBOM CHUCTEMbI MH()OPMAIIMOHHOTO 00ECTICUCHHS M TEXHUYECKUX CPEACTB O0YUCHUSL.

JlaboparopHas paboTa Kak BUJl y4eOHOIO 3aHATHS JOJDKHA ITPOBOIUTHCS B CHIELUATIBHO 000PYIOBAHHBIX
y4eOHbIX Jaboparopusix. [IpogomKuTeIbHOCTE Ta00paTOpHON pabOTHI - HE MEHEEe BYX aKaJEeMUYECKHX YacoB.
HeoOxomMbIMI CTPYKTYPHBIMH 3JIEMEHTaMH JIA00PAaTOPHOI paboTHI, TOMHMO CAMOCTOSITEIIBHOM JEATETbHOCTH
00yuarolMxcsl, SABISAIOTCS HMHCTPYKTaX, NMPOBOAMUMBIM IperojaBaTesieM, a TaKkKe OpraHu3alus 0OCYXKICHUS
WTOTOB BBITIOJTHEHUS JTAOOPATOPHOI padOTHI.

B coorBerctBun ¢ TpedoBanusiM PI'OC CIIO peamuzamms IIIICC3 CIIO nomxHa oOecrieuuBaTh
BBITIOJIHEHHE OOYYAIOIIMMHUCS J1Tab0OPaTOPHBIX paboT, BKIIIOYAs KaK OOs3aTENbHBIN KOMIIOHEHT MpPAaKTHUYEeCKHe
3aHSTHS C UCTIOJIb30BAaHUEM MEPCOHATIBHBIX KOMIIBIOTEPOB.

BbmonHennio  1abopaTopHBIX  padOT MpeaiiecTByeT MpOBEpKa 3HAHUN OOydaromuxcss - UX
TEOPETUYECKOM TOTOBHOCTH K BBITOJIHEHUIO 33 JaHMHS.

JlaboparopHsle paOOThl MOTYT HOCUTb PENPOAYKTUBHBIN, YACTUYHO-TIONCKOBBIN M MOMCKOBBIM XapakTep.
PaboTpl, HOCSIME PENPOMYKTHBHBIN XapakTep, OTIMYAIOTCS TEM, YTO MPH HMX MPOBENCHWH OOydJaromiuecs
MOJIB3YIOTCS TOAPOOHBIMU MHCTPYKLMSMHU, B KOTOPBIX YKa3aHbI: LieJIb padoThl, MOSICHEHHS (T€Opusl, OCHOBHBIE
XapaKTEepPUCTUKH), O00OpYyJOBaHUE, ammaparypa, MaTepuagbl M UX XapaKTepUCTHKH, IMOPSIOK BBINOJHEHUS
paboThl, TaOMUIBL, BBIBOJIBI (0€3 (hOPMYIUPOBKH), KOHTPOJIbHBIE BOIPOCHL, yueOHasl U criellnalibHast JIMTepaTypa.

Pa0oTbl, HOCAIIME YaCTUYHO-TIOUCKOBBI XapakTep, OTIMYAIOTCS TEM, YTO MpU MX IPOBEACHUU
oOyuarolyecs He MOJb3YI0TCS NOAPOOHBIMUA MHCTPYKLMSMU, UM HE JIaH TIOPS/IOK BBIMIOJIHEHUS] HEOOXOIUMBIX
JICUCTBUI, 1 OHU TPEOYIOT OT OOYYAIOIIMXCS CaMOCTOSITEIBHOTO TMOI00pa 00OpYyIOBaHUs, BEIOOpa CIIOCOO0OB
BBITIOJTHEHUS! pabOThl B MHCTPYKTUBHOM U CIIPAaBOYHOMN JIUTEpaType U Jp.

PaboTbl, HOCAIIME IMOUCKOBBIM XapakTep, XapaKTepU3YIOTCS TEM, YTO OOYYarolHecs, ONUpasch Ha
MMEIOIINECs Y HUX TEOPETHUECKUE 3HAHMS, JOJDKHBI PEIIATh HOBYIO JUIsl HUX TIPOOJIEMY.

[lpn mnaHupoBaHuM J1TAOOPATOPHBIX pabOT HEOOXOAMMO HAXOAWUTh ONTUMAJIbHOE COOTHOIIEHHE
PENPOIYKTUBHBIX, YaCTMYHO-TIOMCKOBBIX M TOHUCKOBBIX paboT, YTOOBI 00ECHeUYnTh BBICOKUI YpOBEHb
MHTEJUIEKTYaIbHON IS TENbHOCTH.

@DopMbI OpraHU3ay 00YUaroLMXCsl IPH MTPOBEACHUH J1TA0OPATOPHBIX PaboT - (PpOHTANIBHAS, TPYIIIIOBAs
Y UHJIMBUAyaJIbHAS.
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ITpu pponTanbHON (hopMe OpraHU3aly 3aHATUI Bce 00yJarOIIMecs BBIMOIHSIIOT OHOBPEMEHHO OJIHY U
Ty e padory.

[Tpu rpynmoBoii hopMe opraHu3alvy 3aHATHH OJJHA U Ta K€ padoTa BBINOIHIETCS TpyMHaMu 1o 2 - 5
YEeJI0BEK.

[lpn wHAMBUIYyanmbHOW (opMe OpraHu3alM  3aHATAN  KOKABI  OOYYArOIIMICS  BBITOIHSIET
VH]IMBU/TyaJIbHOE 3a/IaHHE.

Jst noBbIeHns 3pPEKTUBHOCTY ITPOBEICHUS JTA00PaTOPHBIX PaObOT PEKOMEH LyeTCsL:

1) pa3paboTka COOpPHUKOB 3a/1a4, 33/IaHUI U YIIPKHESHH;

2) pa3paboTKa KOHTPOJIbHO-AMArHOCTHYECKUX MATepHAIOB JUIi KOHTPOJIS 3a MOATOTOBICHHOCTBHIO
o0yuarolMxcs K J1ab0paTOpHbIM paboTaM WM NPAaKTUYECKUM 3aHATUSAM, B TOM 4UCie B (POpME Me1arorHyecKix
TECTOBBIX MAaTEPUAJIOB JUIs1 aBTOMATH3HPOBAHHOTO KOHTPOJIS;

3) momuMHEHHE METOOWKH IPOBEACHHS Ja0OPaTOPHBIX PAbOT M MPAKTUYECKUX 3aHATHUH BeIyIUM
JTUIAKTHYECKUM LIEJISIM C COOTBETCTBYIOIIMMHU YCTAaHOBKaMH O0YUatOLIUMCS;

4) WCnoNb30BaHHWE B TPAKTHKE MPENOJaBaHMs TOMCKOBBIX JIA0OPAaTOPHBIX paldOT, MOCTPOCHHBIX Ha
poOJIEeMHOI OCHOBE;

5) npUMEHEeHHE KOJUISKTUBHBIX W TIpynmoBbIX (opM palboThl, MaKCHMAaJIbHOE MCIOJIb30BaHUE
WHIMBUTYTbHBIX (POPM C LETIBbIO TOBBIIICHUS] OTBETCTBEHHOCTH KaKJOT0 00YYAIOIIErocs 32 CaMOCTOSTEIbHOE
BBINTOJTHEHUE TIOJTHOTO 00BeMa padoT;

6) mpoBezaeHHE J1TA0OPATOPHBIX Pa0OT M MPAKTUYECKUX 3aHSITHHA Ha MOBBIIIEHHOM YPOBHE TPYIHOCTH C
BKJIIOYCHHEM B HHUX 3aJaHUii, CBS3aHHBIX C BBHIOOPOM OOYYAIOUIMMUCS YCIOBHH BBIOJHEHHS PaOOTHI,
KOHKpETH3alMel Leei, caMOCTOSITENIbHBIM 0TOOPOM HEOOX0IMMOro 000py10BaHUS;

7) moa0op AOMOJHUTENBHBIX 3a/ad4 U 3aJaHuil A oOydarommxcs, paboTaronmx B Ooiee ObICTPOM
Temre, st SPPEKTHBHOTO HCIIONB30BAHUS BPEMEHH, OTBOAMMOIO Ha J1abOpaTopHbIe pabOThI M MPAKTHIECCKHE
3aHSTHSL.

TecroBble 3aJaHusl MpeIHA3HAUCHBbl 3aKpEIUIEHUs 3HAHWM, IMOJy4EHHBIX B IPOLECCE MPAKTHYECKOIO
Kypca ¥ CaMOCTOATENIbHOI PabOThl ¢ OCHOBHOM U JJONIOJHUTEIbHON JINTEPATYPOH.

TectupoBaHre WMeET psl HECOMHEHHBIX JOCTOMHCTB. BO-TIEpBBIX, TpH €ro MCIOIb30BaHUI
CYILLECTBEHHO 3KOHOMUTCS y4eOHOE BpeMsl ayIUTOpPHbIX 3aHATUH. BO-BTOpBIX, JaHHBIM CIIOCOOOM MOKHO
OIPOCUTH JOCTATOYHO OOJIBIIOE KOJIMYECTBO CTY/IEHTOB 3a OrPaHUUYCHHBI BPEMEHHOM MHTEepBall. B-Tperhux,
naHHast (hopMa KOHTPOJIS, KaK MPABUJIIO, TAET JOCTATOYHO HA/ICKHBIA pe3ysbTaT, MOCKOIBKY OMPOC MPOBOIUTCS
110 OOJIBIIOMY YHCITY BOIIPOCOB M <«JIEMEHT YraJIbIBAHUSD HE UIMEET CYIIIECTBEHHOT'O 3HAUECHUS.

5.2. Yka3zanus 11 00y4arommxcsi o 0CBOEHHUIO U CHUTIIHHbI
Tadauna 4 — Cogep:xkaHue caMOCTOATEIbHON Pad0Thl 00y4alOIINXCS

Bonpocsl, BEIHOCUMBIE Kon-Bo
®opma paboThl
Ha CaMOCTOATEIbHOE U3YUCHHE 4acoB
Tema 1. IIpenmer u 3agaun GUOJIOTHM. Pabora ¢ nuteparypHbIMI
- DTtansl pa3BUTUS OMOJIOTUU 4 MCTOYHUKAaMU, YCTHBIN OIPOC
- CyIHOCTb U cyOCTpaT >KM3HU
Tema 2. XuMHYECKHI COCTaB KIIETKU. Pabota ¢ nutepaTypHbIMU
- Ctpoenue OenKoB, yIiIeBOJI0B, JIMIHUIO0B 4 MCTOYHUKAMU, YCTHBIN ONpPOC
- KucnopoHoe paciueruienve
Tema 3. Knerounas teopus. MemOpansl. Kietku. Pabora c nuTeparypHbIMU
DyKapHOThl U TPOKAPUOTHI MCTOYHUKAaMU, YCTHBIN OIPOC
- CtpoeHne MeMOpaH 6
- [mazmanemma
- JIBU>KEHUE KIIETOK
Tema 4. [leneHue KJI€TOK- OCHOBA pa3MHOXKEHHUS U Pabota ¢ nutepaTypHBIMU
pocTta opraHnu3moB. Pa3MHOXeHHE OpraHu3MOB MCTOYHUKAMU, YCTHBIN OMpOC
@DopMBbl pa3MHOKEHUSI OPIraHU3MOB. 6
- Muto3, metio3
- Melio3, ero 3HaueHue, OTIIMYUE OT MUTO3a
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Bomnpockl, BeIHOCHMBIE Koin-Bo
dopma paboThI
Ha CAMOCTOSATEIbHOE N3YUEHUE 4acoB
- Kapuortun
Tema 5. OCHOBHBIE 3aKOHOMEPHOCTH Pa6ota c nurepaTypHbIMU
AMOPHOHAIILHOT'O Pa3BUTHS. 4 MCTOYHUKAMU, YCTHBIN OIPOC
- Ipobnenue u racTpynsnuus
- IuddepernnpoBka 3apobIIIeBbIX JTUCTKOB
Tema 6. PerynaropHsie U CUTHAIbHBIC BEIIECTBA. Pa6ota ¢ nurepaTypHbIMU
- OepMEHTATUBHBIN KaTaJIn3 4 HMCTOYHUKAMH, YCTHBIN OITPOC
- Dranbl OMocuHTe3a Oenka
Tema 7. Accumunsius. [IpeoGpa3oBanue SHEPTUN Pabora ¢ nuTeparypHbIMI
U BEIIECTB. MCTOYHUKAMU, YCTHBINA OMPOC
- ®oroapIxanue 8
- XeMOCHHTE3
- ®dorocuHTeE3
- [IpeobpazoBanue sHEpriy pu (HOTOCHHTE3E
Tema 8. Bua — HanopranuzMenHas cucrema. Ero PaGora ¢ nuTeparypHbIMU
KPUTEPHUHU. HMCTOYHUKAMU, YCTHBINA OMPOC
- Kpurepuu Buna 8
- Bune! u Bunoo6pasoBanue
- buonornueckuii nporpecc
- bronoruueckuii perpecc
Tema 9. HacnencTBeHHOCTh M USMEHUHBOCTD. Pabora c nuTeparypHbIMU
- OCHOBHBIE METO/IbI UCCIIEIOBAHUS B T€HETUKE 8 MCTOYHUKAMH, YCTHBINA OMPOC
- 3aKOH HE3aBUCUMOT'0 HACJIEJOBaHUS IPU3HAKOB
- lurubpuHoe ckpenuBanme
Tema 10. Bo3HuKHOBEHHE KU3HU Ha 3eMIIE. Pabora ¢ nuTeparypHbIMU
- Teopusa Onapuna MCTOYHUKAMH, YCTHBINA OMPOC
- Jloka3aTenbCcTBa HBOJIIOLIMHM OPraHU4ECKOI0 8
Mupa
- bopn0a 3a cymecTBoBaHue
Tema 11. OcHOBBI CHCTEMATHKH JKMBOTHBIX U Pabora ¢ nuTeparypHbIMH
pacrennii. OCHOBHBIE CHCTEMaTHYECKHE PU3HAKU MCTOYHUKAMU, YCTHBIN ONpPOC
0€Cro3BOHOUHBIX U TO3BOHOYHBIX )KUBOTHBIX.
- OCHOBHBI€E I'pYIIIBI paCTeHUH, IPHOOB, 8
0€CIO3BOHOUHBIX U IO3BOHOUHBIX YKUBOTHBIX
- [TomapcTBO Boopociu
- OcOOEHHOCTH CTPOEHUSI X PA3MHOMKEHUS
JKTYTHKOHOCIIEB
Tema 12. [1apa3nT3M Kak 3KOJIOTMUECKOE SBIICHUE. Pabota ¢ nutepaTypHbIMU
- OpraHusMm Kak cpejia OOUTaHUsI Tapa3UToB MCTOYHUKAMU, YCTHBIN ONpPOC
- MexxBu10BBIE B3aMMOOTHOILECHUS] 8
- Hacexomble — BpeMeHHbIE U IIOCTOSTHHBIE
KPOBOCOCYILIHE [TAPa3HUThI
Tema 13. buotuueckuii KpyroBopor. 4 Pabora ¢ nuTeparypHbIMI
- KpyroBopoTs! cepbl, ocdopa, yriepoaa MCTOYHUKAMU, YCTHBIH ONpPOC
Tema 14. Dxocucrema. Pabota ¢ nutepaTypHBIMU
- CTpyKTypUpPOBaHHOCTb 3KOCUCTEM 6 MCTOYHUKAMHU, YCTHBIA OMPOC
- CBOIiCTBa HKOCUCTEM
- YpOBHU opraHu3anuu KUBOTO
Tema 15. [TonmynsaunoHHast SKOJIOTHSL. Pabota ¢ nutepaTypHBIMU
buonenonorus. 4 HWCTOYHUKAMH, YCTHBIA OMPOC

- Konebanus 4nciIieHHOCTH B TOIYJIAIWUH, KPUBLIC
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Bomnpockl, BeIHOCHMBIE Koin-Bo

Ha CaMOCTOSTEIbHOE U3YUCHUE 4acoB
pocTa HoMyJsALUn
- [Iprunnb! KoeOaHuUsI YMCICHHOCTH B TOMYJISIIMSX
Tema 16. Buocdepa. Pabota ¢ nutepaTypHBIMU
- Atmocepa MCTOYHUKAMU, YCTHBIN OMPOC
- T'unpocdepa
- Jlutochepa
Tema 17. buotnueckue u abuornyeckue HakTopsl Pabota ¢ nutepaTypHBIMU
CpPEIBbL. MCTOYHUKAMU, YCTHBINA OMPOC
- Boustnue cBera, TeMmeparypsl, COAep KaHUsS 8
KHCIIOPO/1a, BIAYKHOCTU HA KUBOTHBIX M PACTCHHUS
- OCHOBHBIE 3aKOHBI 9KOJIOTHH
Tema 18. AHTpOnIOreHHOE BO3/ICHCTBHEC HA Pabota c nurepaTypHbIMU
ouocdepy MCTOYHHUKAMH, YCTHBIH OMpOC
- [IpoGnembl ypbanu3anmm
- [TapauKOBBI 3D PexT
- PaguoaktuBHOE 3arps3HeHne
- DKOJIOrMYECKH MOHUTOPHHT

dopma paboThI

5.3. Buasl u ¢opmMbl NUCbLMEHHBIX PadoT, MPeIYCMOTPEHHBIX NMPU OCBOEHUH IMCUMILIMHBI,

BBINOJIHSIEMble 00y4al0IIMMHCH CAMOCTOSATEJIbHO
TpeOoBaHus K MOATOTOBKE, COJEPKAHNIO, U 0popMiIeHHI0 pedepaTa

Harmicanue pedepariBHOiA paboTHI ClielyeT Ha4aTh C U3JIOKEHHS IUIAHA TEMBI, KOTOPBIH OOBIMHO BKITIOYACT
3-4 nynkra. Ilnman nomwkeH OBITH JIOTWYHO W3IIOXKEH, pas[enbl IUIaHa B TEKCTe 00s3aTelbHO BbIaeisercs. lman
00s13aTeNIbHO I0JDKEH BKITIOYATh B CE0sI BBEICHUE M 3aKITFOUCHHE.

Bo BBenmeHuu GopMyaMpyrOTCS aKTyalbHOCTb, Liefb M 3a7aud  pedepara; B OCHOBHOM 4YacTd
paccMaTpUBAOTCS TEOPETUYECKHE IMPOOJIEMbl TEMbl M IPAKTUKA pPEeATH3alli B COBPEMEHHBIX MOJMTHYECKUX,
HSKOHOMMYECKHUX U COLMATIBHBIX YCJIOBUSX; B 3aKJIFOUEHUH MO/IBOJIITCS. OCHOBHBIE UTOTH, BHICKA3bIBAIOTCS BBIBOJIBI U
MPEIUIOKEHHSL.

Pedepar 3aBepiaercst CirckoM HCIOIB30BAaHHOM JIMTEPATYPBI.

3amauu CTy/IeHTa IPU HalMCaHWH ped)epara 3aKTI0YatoTCsl B CIIEAYIOIIEM:

- JIOTUYHO U MO CYIIECTBY U3JI0KHUTh BOIPOCHI IJIaHa;

- 4eTKO C(hOpMHMPOBATh MBICIH, MOCJIEAOBATENBLHO U SICHO M3JIOKUTH Marepual, MpaBUJIbHO HCIOJb30BaTh
TEPMUHBI U TIOHSITHS;

- I0Ka3aTh YMEHHE PUMEHSTh TEOPETHUYECKUE 3HAHUS HA TIPAKTUKE;

- I0Ka3aThb 3HaHUE MaTepHala, PEKOMEHJOBAHHOTO I10 TEME;

- HCTIONB30BATh JIsl 3KOHOMUUYECKOT0 0OOCHOBAHUS HEOOXOIUMBIN CTaTUCTUYECKUIA MaTepual.

Pedepar orennBaercs npenonaarenieM Kadeapbl BETEPHHAPHON MEHMITUHBI, KOTOPBIN 0(OPMIIIET IOMYCK
K clja4e 3a4era Mo 3y4aeMoMy Kypcy.

PaGota, B KOTOpOIl JOCTIOBHO TMEpENHCaHbl TEKCT Yy4eOHMKA, TOCOOMS WM aHaJIOTH4YHas pabora,
3allUILEHHAs paHee APYTHM CTYIEHTOM, HE OLIEHHBAETCsI, @ TEMa 3aMEHSIETCSI HA HOBYIO.

Heob6xommmo cobmoatk cpoku 1 nipaBiiia oopmiieHus pedepara. [Inan paboTbl cocTaBisieTcsi Ha OCHOBE
nporpammsl Kypca. Pabota gomkHa ObITh MOANMCAHA U JATUPOBAHA, CTPAHUIIBI IIPOHYMEPOBAHbI; B KOHIIE pabOThI
JIAeTCsl CIIMCOK MCIIONIb3YEMOM JINTEPATypBL.

OO0beM pedepara nommkeH ObITh He MeHee 12-18 cTp. MAIIMHONMMCHOTO TEKCTa (QHAJIOT — KOMITBFOTEPHBII
tekcT Time New Roman, pa3mep mpudra 14 yepes nonropa MHTEpBasia), BKIIFOUast TUTYIIbHBIH JIUCT.
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IIpumepHas TeMaTHKa pedepaToB.

1. XUMUYECKUI COCTaB KIIETKH

2. PazMHOXeHNEe OpraHu3MOB.

3. 3axkoHbBI MeHnes.

4. MoupukanroHHast U3MEHUYUBOCTD.

5. JuruOpuaHoe ckpeuuBanue. 3aKOH HE3aBUCUMOTO HACJIeI0BAHUSI IPU3HAKOB.
6. Teopus OnapuHa 0 BOSHUKHOBEHUH KU3HU Ha 3eMle.

7. OcHOBHBIE PU3HAKU KUBOTO.

8. Boprba MeTapu3ndecknx u 3BOIIOMUOHHBIX B3TIs10B 70 Y. JlapBuHa.
9. DBomormonHas Teopus Y. JlapBuHa.

10.  CoBpemeHHBIE IPEICTABICHUS O IPOUCXOKICHUN KU3HU.
11. Makpo3BOJTIOITHS.

12.  Mukpo3BOIIOIHS.

13. dunoreHe3 OpraHMIecKoro Mupa.

14. IIpoucxoxaeHue 4enoBeKa.

15. JIBUXKyIIUEe CUIIBI HBOJTIOIUH.

16. ®opMbI pa3MHOKEHHUSI OPTaHU3MOB

17. OcHOBHBIE 32aKOHOMEPHOCTH AIMOPHUOHATILHOTO Pa3BUTHA.
18. PerynstopHbie v CHTHaJIbHBIE BEIIECTBA.

19. [IpeoOpazoBaHue SHEPTUU U BEIIECTB.

20. Bun — HajopranusmMeHHas cuctema.

21. [Tonymnsauus. CTpykTypa ¥ IMHAMUKA.

22. buonenos. CTpykrypa v TUHAMHKA.

23. Kpyrosoport a3zora
24. Kpyrosopor docdopa.
25. KpyroBopot BofbLI.
26. Kpyrosopor yriepona.

217. Yuenue BepHaackoro o Ouocdepe.

28. HacnencTBeHHOCTD U U3MEHYHBOCTb.

29. [Napa3uT3M Kak 3KOJIOTUYECKOE SIBJICHHE.
30. Buotudeckuii KpyroBopoT.

31. buoreonienos

32. buotndeckue GpakTopsl cpepl.

33. Abuotryeckre (pakTopbl Cpebl.

34. AHTpOIOreHHOE BO3/IeCTBIE Ha OHOChepy

6. OBPA3OBATEJIBHBIE U TH®POPMAIIMOHHBIE TEXHOJIOT A

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
Tab6anna S — O0pa3oBaTesibHbIe TEXHOJIOTHH, MCIOJIb3YyeMble IIPH peaJu3aluy y4eOHbIX 3aHATHI

Pasnen, Tema ®dopma yueOHOro 3aHATHUS
JIACIATLITUHBI Jlexuust [IpakTrueckoe JlaGopaTtopHas
3aHsITHE, CEMUHAP pabota
Tema 1. [Ipenmer u 3angaun O630DHAs 1KLL He He
OUOJIOTHH. P t HPEIYCMOTPEHO HpEAyCMOTPCHO
Tewma 2. Xumuuecknii cocTaB O630DHASL eI He He
KIIETKH. P t npexycmorpeno | TPCAYCMOTPCHO
Tema 3. Knerounas teopus. He He
Membpansbl. Knetku. DykapuoTsl Jlexuus-nuanor
p yKap A MIPEAYCMOTPEHO MpEAyCMOTPEHO

Y IIPOKAPHOTHI
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Tema 4. Jlenenue KI€TOK- OCHOBA He He
A3MHOXCHHUSI U pOCTa MPEAYCMOTPEHO MIPEAYCMOTPEHO
b P [IpoGnemuas peay p peay p
opranu3MoB. PazmMHOXeHHe
JICKITHS
opranu3mMoB @opMbl
Pa3MHOYKEHHUS OPTaHU3MOB.
Tema 5. OcHOBHBIE He He
[TpoGnemHuas
3aKOHOMEPHOCTH fE— PEyCMOTPEHO MIPEAYCMOTPEHO
AMOPHOHAIILHOTO Pa3BUTHS.
Tema 6. Perynsatopusle u OG30pHas JTeKLHS He He
CHUTHAJILHBIE BEILIECTBA. P NpeayCMOTPEHO npeayCcMOTpCHO
He 3amura
IPEAYCMOTPEHO pedeparos,
Tema 7. Accummnanus. He WHIUBUyaIbHOE
[TpeoOpazoBaHue YHEPTUH U cobeceoBaHue,
MIPETYCMOTPEHO
BEIIECTB. BBITIOJIHCHHE
nabopaTopHOI
paboThI
He 3amuTa
IPEyCMOTPEHO pedepaTos,
Tema 8. Bung — He HHIUBUIAYAIbHOE
HaJOpraHu3MeHHas cuctema. Ero cobecenoBaHue,
PEyCMOTPEHO
KPUTEPHHU. BBITIOJIHCHHE
nabopaTopHO
paboThl
He 3amnura
PEeyCMOTPEHO pedeparos,
WHIUBHIYAJIbHOE
Tema 9. HacnencTBEeHHOCTD B He AUIBHITY
cobeceoBaHue,
U3MEHYUBOCTD. PEeyCMOTPEHO
BBITIOJIHCHHE
nabopaTtopHoOit
paboTHI
He 3amuTa
MIPEYCMOTPEHO pedeparos,
WHIUBHIyaJIbHOE
Tema 10. Bo3HUKHOBEHHE KU3HU He By
cobecenoBaHue,
Ha 3emiie. MIPETYCMOTPEHO
BBITIOJTHCHHE
nabopaTopHOI
paboThl
He 3amuTa
Tema 11. OcHOBBI cUCTEMATHKI IPELYCMOTPEHO pedepatos,
YKUBOTHBIX 1 pacTeHnii. OCHOBHbIE He WHIUBUAYAIbHOE
CHCTEMATUYCCKHE TIPU3HAKU cobecenoBaHue,
MPEeyCMOTPEHO
0ECITO3BOHOYHBIX 1 TIO3BOHOYHBIX BBITIOJITHCHHE
JKHBOTHBIX. nmabopaTopHOH
paboThI
Tema 12. ITapa3utuzm kak MaHoro1eneBas He He
9KOJIOTHYECKOE STBIICHHE. TIEKITUS HPEAYCMOTPCHO HIPEAYCMOTPEHO
Tewma 13. buornuecknii [IpoGnemHuas He He
KPYTOBOPOT. JIK LTS MIPEeTyCMOTPEHO MPEAYCMOTPEHO
Tema 14. Dxocucrema. O0630pHas JeKIus He He
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MPEyCMOTPEHO

IPEIYyCMOTPEHO

He
IPEyCMOTPEHO

He
MPETyCMOTPEHO

3amura
pedepatos,

WHIUBUIYAITBHOE
cobecenoBaHue,
BBITIOJTHCHHE
nabopaTopHOH
paboThI
3amura
pedeparos,
WH/IUBUYalIbHOE
cobecenoBaHue,
BBITTOJIHEHHE
nabopaTopHOi
paboThl
3amura
pedepaTos,
WHIUBUIYATBHOE
cobecenoBaHue,
BBITIOJTHCHHE
nabopaTopHO
paboThl
3amura
pedepatos,
WHIUBUIYAITBHOE
cobeceoBaHue,
BBITTOJIHCHUE
nabopaTopHOI
paboThI

Tema 15. [lonynsiuonHas
sKkosiorusi. buonenonorus.

He He
IIPEyCMOTPEHO PEyCMOTPEHO

Tema 16. buocdepa.

He He
MIPEAYCMOTPEHO IPELYCMOTPEHO

Tewma 17. buotnueckue u
abuotrueckue GaKkTopbl CPEIb.

He He
MPEyCMOTPEHO IPENYCMOTPEHO

Tema 18. AHTponioreHHoe
BO3JICHCTBIE HA Onochepy

6.2. UudopManiuoHHble TEXHOJIOTHH

[lepeueHr WHQPOPMAIIMOHHBIX TEXHOJIOTUN, HCIONB3YEMBIX MPH peaM3allid Pa3INYHbIX BHUIOB
y4ueOHOM 1 BHEY4eOHOU pabOTHI:

— HCIOJb30BAHHE BO3MOXKHOCTEM MHTEpHETa B y4uyeOHOM mpouecce (HMCIOJNb30BaHUE caifTa
npenofaBaTens (pacchlika 3aJaHui, NPEIOCTaBICHHE BBIOJHEHHBIX pa0OT, OTBETHl Ha BOIPOCHI,
03HAKOMJICHHE 00YJaIOIUXCs C OLICHKAMU U T. 11.));

— HCHOJb30BAHUE DJIEKTPOHHBIX YYEOHMKOB M Ppa3IUYHBIX CalWTOB (HAIpUMEp, 3JIEKTPOHHBIX
OUOINOTEK, )KYPHAJIOB U T. JI.) KAK UICTOYHUKOB HH(POPMALIUH;

— HCHOJBH30BaHNE BO3MOXKHOCTEH JIEKTPOHHOH MOYTHI TIPENoIaBaTers;

— MHCIIONIb30BAaHHME CPEJCTB TMPEICTABICHUS Yy4eOHONW HHPOpMaAUK (JIEKTPOHHBIX YUEOHBIX
nocoOuii M TPaKTUKYMOB, NPUMEHEHHWE HOBBIX TEXHOJIOTHUH IS TPOBENEHUS OYHBIX (TPaJHIIMOHHBIX)
JIEKIMH U CEeMUHApOB C UCIOJIb30BAHUEM MPE3EHTALUH U T. [1.);

— WCIOJIb30BaHUE WHTETPUPOBAHHBIX O0O0pa30BATENBHBIX CpEN, TNI€ TJIABHOM COCTAaBJISIOMICH
SIBIISTIOTCSL HE TOJBKO NPHMEHSEMbIE TEXHOJOTHH, HO W COJep)KaTelbHas 4acTh, T. €. WH(OOPMAIOHHBIE
pecypchl (OCTYIl K MHUPOBBIM MH(OPMAIIMOHHBIM pecypcaMm, Ha 0aze KOTOPBIX CTPOUTCA Y4eOHBIH
MpoIIecc);

— HCIIOJIb30BaHHE BUPTYanbHOU oOywaromieir cpeasl (LMS Moodle «2OnekrporHoe obpazoBaHue»)
WIH UHBIX HH(POPMAIIMOHHBIX CHCTEM, CEPBHCOB M MECCEHKEPOB.
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6.3. IIporpammHoe oOecneueHue, coBpeMeHHble MNpodeccHOHAJbHBIE 0a3bl JAaHHBIX
U MHGOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
6.3.1. IlporpammHoe odecnieyeHune
HaumeHoBaHHe MPOrpaMMHOIo odecrne4eHus Ha3znauenne
Adobe Reader [lporpamMmma  ans  OPOCMOTpPa  AJIEKTPOHHBIX
JIOKYMEHTOB

[Tnardopma mucranunonnoro ooydenus LMS Moodle

BuptyanbHas o0yuatonias cpena

Mozilla FireFox

Bbpay3sep

Microsoft Office 2013,

Microsoft Office Project 2013, Microsoft Office Visio
2013

[TakeT ouCHBIX TpOrpamMm

7-zip

ApxuBaTtop

Microsoft Windows 7 Professional

OHepaI_II/IOHHaH CHUCTEMaA

Kaspersky Endpoint Security

CpencTBo aHTUBUPYCHOM 3alUThI

Google Chrome

Bbpaysep

Notepad++ TexkcToBBIN peaKkTop

OpenOffice [TakeT 0(UCHBIX IPOrpaMM

Opera Bpaysep

Scilab [TakeT NPUKITAAHBIX MATEMAaTHYECKUX ITPOTPAMM

Microsoft Security Assessment Tool. Pexxummocryma:
http://www.microsoft.com/ru-
ru/download/details.aspx?id=12273 (Free)

Windows Security Risk Management Guide Tools and
Templates. Pexum JOCTyTa:
http://www.microsoft.com/en-
us/download/details.aspx?id=6232 (Free)

[TporpaMmel st KHPOPMAITMOHHON 0€301acCHOCTH

1C: [Ipeanpusitue 8 Cucrema aBTOMATH3alMM  JEATEIBHOCTH  Ha
peaNpUATHH

Blender CpenctBo co3aHus TPEXMEPHOH KOMIIBIOTEPHON
rpaduku

R IIporpammHas cpena BEIYUCIEHUN

VirtualBox [TporpammMHBIii MIPOIYKT BUPTYaJTU3aIIH
ONEPALMOHHBIX CUCTEM

VLC Player Menaua-npourpsiBaTeib

Far Manager

DalnoBbI MEHEKED

Sofa Stats

[IporpamMmmHoe oOecrieyenue Ais
aHaJM3a U OTYETHOCTU

CTaTUCTHKH,
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HaumeHOoBaHMe NPOrpPaMMHOI0 o0ecreyeHust Ha3nauenue
Maple 18 CucreMa KOMITBIOTEPHO# aareopsl
WinDjView [Tporpamma st mpocmotpa ¢aiinoB B (opmare
DJV u DjVu
IBM SPSS Statistics 21 [Iporpamma uIsi  CTaTHCTHYECKOW  0OpabOTKH
JTAHHBIX

6.3.2. CoBpemMeHHBbIe Tpo(deccHOHAIbHbIE 0a3bl JAHHBIX M WHGOPMALMOHHBbIE CIPABOYHBIE
CHCTEMBI

1. Onexrponnsiid karanor Hayunoit 6ubmmotexn AI'Y na 6aze MARK SQL HIIO «Mudopm-
cuctemy. https://library.asu.edu.ru

2. DnekTpoHHbIH KaTanor «Hayunsie xxypHainbsl AI'Y»: http://journal.asu.edu.ru/

3. YHuBepcabHas CIPaBOYHO-MH(POPMAIIMOHHAS MIOJTHOTEKCTOBAs 0aza JTAHHBIX
nepuonnueckux m3nanuii OO0 "UBUC". http://dlib.eastview.com

Nwmsa nonw3oarens: AstrGU

[Taposnb: AstrGU

4. DnexTpoHHO-0ubnMoTeyHas cucrema elibrary. http://elibrary.ru

S. KopriopatuBHseiii mpoekT Accolyalnud pPEruoHaANbHBIX OHOJMOTEUYHBIX KOHCOPLIUYMOB
(APBUKOH) «MexpernonanpHasi aHanutudeckas pocmnuch crateit» (MAPC) - cBognas 0asza JaHHBIX,
cojiepiKalas MoJHYI aHAJUTHYECKyr0 pocnuch 1800 Ha3BaHMM KypHAJIOB IO Pa3HBIM OTPACIISIM 3HAHHIA.
Y4YacTHUKH MPOEKTa MPEIOCTABIAIOT IPYT APYTY AJIEKTPOHHBIE KOMUH OTCKAHUPOBAHHBIX CTaTel U3 KHWT,
COOPHHKOB, XypHAJIOB, COJIEepKaIuXcs B (hoHAax ux OubamoTek. http://mars.arbicon.ru

6. DJIEKTPOHHBIC BEPCUH TIEPUOJMUCCKUX M3IaHUM, pa3MEIICHHbIC Ha caliTe WHPOPMAIIMOHHBIX
pecypcoB www.polpred.com
7. CropaBounasi npaBoBas cuctema Koncymnbrantllmoc. ComepHUTCs OTPOMHBIH MacCHB

CIPAaBOYHOW MPaBOBOW HH(OPMAIMKM, POCCHUICKOE M PErHOHAIBHOE 3aKOHOJATEIhCTBO, CYACOHYIO
IPAaKTUKY, (UHAHCOBBIE M KaJAPOBblE KOHCYJIbTAL[MM, KOHCYJbTALMHU [yl OMOJUKETHBIX OpraHM3alui,
KOMMEHTapUu 3aKOHOJATEeNbCTBA, (OPMBI JOKYMEHTOB, IPOEKTHl HOPMATHBHBIX IIPABOBBIX aKTOB,
MEXIYHapOAHbIE  IIPABOBBIE  AKTHl, IIPAaBOBbIE  aKThl, TEXHUYECKHME HOPMBI M  IpaBUia.
http://www.consultant.ru

8. HNudopmanmonno-npaBoBoe obecneyenne «Cucrema ['APAHT». B cucreme ['APAHT
npejacTaBieHbl  (QefepaibHble U pErHOHAJbHbIE MPABOBBIE aKThl, CyJAeOHas MpakTHKa, KHUIH,
SHIUKJIONENH, UHTEPAKTUBHBIE CXEMbI, KOMMEHTApUHU BEIYLIUX CIIELHAINCTOB U MAaTE€pHalIbl U3BECTHBIX
npodeccuoHaNbHbBIX W3/1aHUM, OJJAHKK OTYETHOCTH M 00pa3iibl JOTOBOPOB, MEKIYHAPOIHBIE COTJIALICHMUS,
npoeKkThl 3akoHOB. IlpenocraBnser noctyn K ¢eaepaJbHOMY M PETHOHAJIBHOMY 3aKOHOJATEIbCTBY,
KOMMEHTapUsM U pa3bsCHEHUSM M3 Beaymiux mnpodeccuoHanbHbix CMMU, kHuram u OOHOBISIEMBIM
SHIMKIIONEUSM, THIIOBBIM (OpMaM JOKYMEHTOB, CyAeOHOW NpaKTUKE, MEXIYHApOIHBIM JOTOBOPaM H
Apyroil HopmatuBHOM MHQoOpMmaluu. Beero B Hee BkitoueHo Oosiee 2,5 MIH JTIOKyMEHTOB. B mporpamme
npeacTaBiIeHbl JTOKyMeHThl Oosnee 13 000 QenepanbHbIX, PErMOHANBHBIX W MECTHBIX 3MHUTEHTOB.
http://garant-astrakhan.ru

9. Enunoe okHO mocTyma Kk 00pa3oBaTebHBIM pecypcam. http://window.edu.ru

10. MuHuCTepCcTBO  HaykKM W  Bblcmero  oOpasoBaHust  Poccuiickoit ~ denepanmm.
https://minobrnauki.gov.ru/

11.  MunucrepctBo npocsemienus Poccuiickoit deneparuu. https://edu.gov.ru

12. Odunmansusiii nHbGopManmoHHsli moptan EI'D. http://www.ege.edu.ru

13. denepanbHOE areHTCTBO 110 jAenaM Monoexu (Pocmomnoaexs). https://fadm.gov.ru

14.  ®denepanbHas cinyxba mo Ham3opy B cdepe oOpasoBanus u Hayku (PocoOpuamzop).
http://obrnadzor.gov.ru

15. Caiit rTocynapcTBeHHOH mnporpammbsl Poccuiickoit ®enepaunn «JloctynHas cpenay.

http://zhit-vmeste.ru
16.  Poccwuiickoe nBmkeHUE MKOIBHUKOB. https://pamr.pd
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17. OdunmanbHpIN CalT CETEBOM aKkaaeMuu cisco: www.netacad.com

7. ®OHJ] OUEHOYHBIX CPEACTB JJIs1 HPOBEJAEHHNS TEKYHIEI'O KOHTPOJISA
N ITPOMEXYTOYHOU ATTECTAIIH 11O JUCIIUITJIMHE

7.1. lacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

IIpu nmpoBeAeHUH TEKYILIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTAllMK 110 JUCUMILUIMHE «buosorus ¢
OCHOBAMHU HKOJIOTHS» HpOBEpsAeTCcsl C(HOPMUPOBAHHOCTh Yy OOYYarOIIMXCSl KOMIETEHLUH, YyKa3aHHBIX B
pasgene 3 HacToOAlIEH NpOrpaMMbl. DTAamHOCTh (OPMHUPOBAHUS [AHHBIX KOMIIETEHIMH B TIpolecce
OCBOEGHHs 00pa30BaTEIbHOM HpPOrpaMMbl ONpEAENseTcs IOCIEeJ0BATEIbHBIM OCBOEHHEM AMCLUIUINH U
IIPOXOXKACHUEM IIPAKTUK, a B IIPOLECCE OCBOCHMUS AUCLUIUIMHBI — IIOCIEIOBATEIBHBIM JTOCTHKCHUEM
PE3yIbTAaTOB OCBOEHMS CO/IEPKATEIBHO CBSI3aHHBIX MEXIY COO0H pa3/iesoB, TeM.

Taoimma 6 — CoorBercTBHe Ppa3aeioB, TeM JUCHMILUIMHBI, Pe3yJbTATOB O00y4YeHHUA
MO JUCHUIJINHE U OLIEHOYHBIX CPEJICTB
. Koa konTponupyemoit HaumenoBanue
KonTponupyemslii pazaen, Tema IuCIUTUTHHb
KOMITCTCHIIH OLICHOYHOI'0 CPEJICTBA
OIIK-1, T[IK-1 CemuHap-

KOJUTOKBUYM Ha TEMY
«Knerounas teopus.
CrpoeHue KIeTku»
OIIK-1, ITK-1 Cemunap-
KOJUIOKBUYM Ha TEMY
«Knerounas teopus.
CrpoeHue KIeTku»

Tewma 1. [IpenmeT u 3agaun OMOJIOTHU.

Tema 2. XuMHUUECKHIT COCTAB KIIETKH.

OIIK-1, ITK-1 Cemunap-
Tema 3. Knerounas teopusi. MemOpaHsbl. KOJUIOKBUYM Ha TEMY
Knetku. DykapuoTsl U IPOKAPHOTHI «Knerounas Teopus.
CrtpoeHue KIeTKI»
OIIK-1, TIK-1 CemuHap B
JMAJIOTOBOM PEKUME
Ha TeMy
«Pa3MHOXeHue.
Tema 4. Jlenenue KIeTOK- OCHOBA OcHOBHEBIE
Pa3MHOXKEHHUS U POCTa OPTaHU3MOB. 3aKOHOMEPHOCTH
PasmHuoxenmne oprannzmMoB @opmel SMOPHOHAIEHOTO
Pa3MHOXEHHS OPraHU3MOB. Pa3BUTHS

TectupoBanue Ha
teMy «CTpoeHue
KIIETKU.
PasmHOxeHMEY.
OIIK-1, [1IK-1 CemuHap B
JMAJIOTOBOM PEXHUME
Ha TEMY

Tema 5. OCHOBHBIE 3aKOHOMEPHOCTH «Pa3MHOXeHue.
AMOPHOHAIBHOTO PA3BUTHSI. OcHoOBHbIE
3aKOHOMEPHOCTH
AMOPHOHATIEHOTO
Pa3BUTHA»
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KonTponupyemslil pazaen, TeMa JuCIUIIIMHBI

Kon xonTponupyemoit
KOMIICTCHIINHU

HanmenoBanue
OLICHOYHOTO CPEJICTBA

Tema 6. PerynstopHble U CUTHAJIbHbIE
BEIIIECTBA.

OIIK-1, T[IK-1

CemuHap-
KOJUIOKBUYM Ha TeMY
«PerynstopHble u
CUTHAJIbHBIE
BEIIECTBA.
AccuMuianus.
[IpeobpazoBanue
SHEPTUU U BEILIECTB

Tema 7. Accummmsanus. [IpeobpazoBanue
SHEpPIrUU U BELIECTB.

OIIK-1, ITK-1

CemuHap-
KOJUIOKBUYM Ha TEMY
«PeryiaTopHbIe U
CUTHAJIbHBIC
BEIIECTBA.
Accummisiusi.
[TpeoOpazoBanue
SHEPTUU U BEIIECTBY

Tema 8. Bun — HanopraHu3MeHHasi CUCTEMA.
Ero kpurepun.

OIIK-1, T[IK-1

®opym Ha TEMy
«Bung —
HaJIOpraHU3MEHHAs
cuctema. Ero
KPUTEPUN»

Tema 9. HacnencTBeHHOCTh U U3MEHUMBOCTD.

OIIK-1, ITIK-1

Cemunap-
KOJUIOKBUYM Ha TEMY
«HacaencTBeHHOCTE U
W3MEHYUBOCTb.
Bo3nukHoBeHUE
JKM3HU Ha 3eMIIe»

Tema 10. Bo3HUKHOBEHME KU3HA HA 3EMIIE.

OIIK-1, T[IK-1

CemuHap-
KOJUIOKBUYM Ha TEMY
«HacnencTBeHHOCTD U
M3MEHYUBOCTb.
Bo3aukHOBEHTE
JKM3HU Ha 3eMIie»

Tema 11. OCHOBBI CHCTEMATHKH KUBOTHBIX U
pacrennii. OCHOBHBIE CHCTEMATUUECKHE TIPH3HAKA
OECIO3BOHOYHBIX Y [IO3BOHOYHBIX KUBOTHBIX.

OIIK-1, T[IK-1

CemuHap-
KOJIJIOKBHYM Ha TEMY
«CucreMaTiuecKue
TIPU3HAKH
0€eCI03BOHOUHBIX
MO3BOHOYHBIX
JKUBOTHBIX)

Tema 12. [1apa3nTusM Kak 3KOJIOTMYECKOE
SIBJICHUE.

OIIK-1, TK-1

CemuHap-
KOJIJIOKBHUYM Ha TEMY
«[Tapazutusm kak
HKOJIOTHYECKOe
SIBIICHHE)

Tewma 13. brotnueckuii KpyroBopor.

OIIK-1, T[IK-1

CemuHap-
KOJUIOKBUYM Ha TEMY
«[TonmynsmonHas
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Kon xonTponupyemoit HaumenoBanue
KOMITETCHIINHI OLICHOYHOTO CPEJICTBA
9KOJIOTHSL.
brouenonorus»
OIIK-1, ITK-1 Cemunap-
KOJUIOKBUYM Ha TEMY
Tema 14. Dkocucrema. «ITonmynsionHas
SKOJIOTHSI.
burouenonorus.
OIIK-1, ITK-1 Cemunap-
KOJUIOKBUYM Ha TEMY
«ITomyssimonHas
9KOJIOTHSL.
buonenonorus»
OIIK-1, T[IK-1 CemuHap-
KOJUIOKBUYM Ha TEMY
«buochepa.
buotnueckue n
abnornyeckue
(bakTopbI cpeabD»
OIIK-1, [TIK-1 CemuHap-
KOJUIOKBUYM Ha TEMY
«buocdepa.
Tema 17. buotnueckue u abMOTHYECKHE buornyeckue u
(bakTOpsI Cpebl. abnoTH4ecKue
(bakTopbI cpeabD»
TectupoBaHue Ha TEMY
«OO0m1ast KOIOTHSD.
OIIK-1, TIK-1 Mo3roBoii mrypm.
Ha TEMY
«AHTPOITOTEHHOE
BO3/ICHCTBHUE HA
ouochepy»

KonTponupyemslil pazaen, TeMa JuCIUIIIMHBI

Tema 15. [lonynsimoHHas SKOJIOTHSL.
buonenonorus.

Tema 16. buocdepa.

Tema 18. AHTpoITOreHHOE BO3/ICCTBHE HA
ouochepy

7.2. Onucanue mnoka3ateilelli W KpUTepHeB OLECHMBAHUS KOMIIETEHLHI, ONMHCAHHE IIKAJ
OLICHUBAHMS
Tab6aunna 7 — Iloka3aTre/u OLeHNBAHUS Pe3yJIbTATOB 00yUeHHs B BH/ie 3HAHUI

[MIkamna
Kpurepuu onienuBanus
OIlEHUBaHUSI
JEMOHCTPUPYET TJIYOOKOE 3HAHHE TEOPETUUYECKOro MaTepuaia, YMEHHE
5 000CHOBAaHHO M3JIaraTh CBOM MBICIIH MO 00CYKaeMBbIM BOIIPOCAM, CIIOCOOHOCTh
«OTJINYHOY MOJHO, MPaBWJIBHO M apryMEHTHUPOBAaHHO OTBEYATh HA BOMPOCHI, MPUBOJHUTH
IIPUMEPHI
4 JIEMOHCTPHUPYET 3HAHHUE TEOPETUYECKOTr0 MaTepualia, €ro IMoCIeI0BaATeIbHOE
U3IIO)KEHUE, CIOCOOHOCTh TPUBOAUTH MPHUMEPHI, JAOMYCKAeT eIUHUYHBIC
«XOPOIIIO»

OIMOKH, UCTIPaBIIIEMBIC TIOCIIE 3aMEYaHUsl PETOIaBaATEIS

3 JEMOHCTPUPYET  HEMNOJHOe,  (parMeHTapHOE  3HAHUE  TEOPETHUECKOTrO
Marepuaia, TpeOyrolee HaBOAAIINX BOIPOCOB TPEMNOJABATENs, TOMYyCKaeT
CYIIECTBEHHbIE OIIMOKM B €ro H3JI0KEHHM, 3aTpPYAHAETCS B MPUBEICHUU
PUMEPOB ¥ (POPMYITHPOBKE BBIBOJIOB

2 JIEMOHCTPHUPYET CyIIeCTBEHHbIE MPOOebl B 3HAHUU TEOPETUUYECKOTO MaTepuaa,

«YyHAOBJICTBOPU
TCIIBHO»
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[xana
S — Kputepuu onenuBanust
«HEYIOBJIETBO | HE CHOCOOEH €ro M3JO0XKHTh M OTBETUTh Ha HABOJSIINE BOIPOCHI
PUTEIILHOY HPENOAABATENA, HE MOXKET IPUBECTU IPUMEPEI
Taouuna 8 — [lokazaresn oneHMBaAHUS Pe3yJbTaTOB 00y4YeHHsI B BU/Ie YMEHHH U BJIAJICHU I
[IIxana
Kpurepun oniennBanus
OLICHUBAHUs
JEMOHCTPHUPYET CIIOCOOHOCTh MPHUMEHSATH 3HAHUE TEOPETHYECKOrO Marepuala
5 IIpU  BBINOJHEHUU 33JJaHUW, IIOCIIEIOBATEIbHO M IPABUIBHO BBIIOJIHSET
«OTIIUYHO» 3alaHuA, yMECT O6OCHOBaHHO n3jiaraTb CBOM MBICIIU W JACJIaTh HCO6XOI[I/IMBIC
BBIBOJIbI
JEMOHCTPHUPYET CIIOCOOHOCTh NMPUMEHSATh 3HAHHE TEOPETUUYECKOTO MaTepuaia
4 [P BBINOJHEHUU 3aJlaHUM, IIOCJIENOBAaTEIbHO M IPABWIBHO BBIIOJHAET
«XOpOLIOY 3a/laHus, yMeeT OOOCHOBAHHO H3JIaraTh CBOM MBICIH U JIeJaTh HEOOXOJMMEBIE
BBIBOJIbI, JIONYCKAaeT €eIMHUYHbIE OMIMOKH, HCIpaBisieMble IOCIEe 3aME4aHUs
MIPENO/IaBaTelIs
3 ZIEMOHCTPUPYET OTACIbHbIE, HECHCTEMATH3HPOBAHHEIC HABLIKH, HCIIBITHIBACT
«YLOBJIETBOPH 3aTPyAHCHUA M JOITYCKacT OIHI/I6KI/I IIpyU BBIMTOJIHCHUH 3aJaHWK, BBIITOJIHACT
TeILHOY 3aJaHUe [0 TMOJACKAa3Ke TNpernoaaBarens, 3arpyaHsercs B (HopMyIupoBKe
BBbIBOJIOB
2 He croco0eH MPaBUILHO BBITOJIHUTE 3aJaHUS
«HEYIOBJIETBO
PUTEIBHOY

7.3. KouTposibHble 3aJaHUsl U MHble MaTepHAaJibl, HeOOXOANUMBIE /I OLEHKH Pe3yJbTAaTOB
00yuyeHusl MO TUCHHILJIMHE

Tema 1. «[IpenmeT u 3aga4u OMOJIOTUN
CeMuHap-KOJUIOKBUYM. Bonpocs! A1 pacCMOTpEHHS:
Drarbl pa3BUTHS OMOJIOTHH.

MeTo b1 GMOTOTUYECKUX UCCIIEOBAHHM.
[IpumeHeHne OMONIOTrNYECKUX 3HAHUM.
CBolicTBa )KMBOTO.

MeTonbl TpOBEAEHUS MUKPOKOTIMPOBAHUS.
OcHoBHbIE TIpaBUJIa PAOOTHI C MUKPOCKOIIOM.

ocoarwnE

Tema 2. «X1UMHUYECKHUI1 COCTAB KIIETKH»

CemuHap-KOJUIOKBUYM. BOTIpOCH! 1Jisi pacCMOTpEHuUs:

XHWMHUUYECKUH COCTAB KIIETKH.

Knaccudukarms opraHuuecKix BEIEeCTB U XUMHUUYECKHX JIEMEHTOB B KIIETKE.
Heopraunueckue Beriecrsa.

Crpoenne 1 GyHKITIH YTIIEBOJIOB, JIUITHJIOB.

benku: ctpoenne knaccudukariys, GyHKIHM.

Crpoenue u pois B kiietke PHK u ATO.

SukhwpdE

Tema 3. «Knerounas Teopust. MemOpanbl. KiieTku. DyKapruOTHI U IPOKAPUOTHI»
CeMunHap-KoJUIOKBUYM. Bonpocs! A1 pacCMOTpEHNUS:

1.  XWMHYECKH COCTaB KJIETKH.

2. Knaccuduxkaryst opraHiuecKkrx BeIecTB M XUMHYECKHX HIEMEHTOB B KIIETKE.

3. Heoprannyeckue Beniectsa. VX poiib B AKU3HEAEATENFHOCTH KIIETKU. Boza.
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4. CrpoeHue 1 (pyHKIMH YITIEBOIOB, JIUITHIOB.

5. Benku: ctpoenue kaccudurarwisi, G yHKIUH.

6. Hykneunossie kuciorsl. [JHK.

7. Crpoenue u poib B kiietke PHK u ATO.

8. IInactuyeckuii oOOMeH B KIIETKE.

9. DHepreTH4ecKuii OOMEeH B KJICTKE.

10. I'mukoyms. KucnopoaHoe pacuieruieHue.

11. OCHOBHBIE MOJIOKEHUS KJIETOUHON TEOPHUHU.

12. Ctpoenue meMOpan. CBoiicTBa U (QYHKIINU MEMOpaH.

13. IIpokapuotsl u 3ykapuoTsl. CTpoeHue.

14. JIBuxkeHue kieTok. OpraHoubl JBUKEHUS.

15. OcoOeHHOCTH CTPOCHHS pacTUTENbHOM KiIeTKu. O6onouku. CTpoeHUE s/ipa paCTUTEIbHOMN KIETKH.
16. Opra”ouibl paCTUTEIBHON KJISTKU: YHAOIIIA3MATUYECKUI PETHKYIYM, pUOOCOMBI, anmapat [ oabmku,
JIM30COMBI, MUTOXOHIpHH. [11acTUIBI U BaKyOIH paCTUTENBHOMN KIETKU.

17. CTpoeHue U KU3HEAEATEIbHOCTh KJIETKU KUBOTHOTO.

18. IInmazmanemma.

19. HemeMmOpaHHBIC OpTraHEIUIbI.

20. S apo u AIPBIIKO )KUBOTHOM KIIETKU.

Tema 4. «JleneHue KIETOK — OCHOBAa Pa3MHOKEHHMsI U POCTa OpPraHu3MoB. Pa3MHOXXeHHE OpraHU3MOB.
@DopMbl pa3MHOKEHUSI OPIraHU3MOBY (CEMHUHApP B IMAJIOTOBOM PEKUME)

CeMuHap-KOJUIOKBUYM. Bonpocs! A1 pacCMOTPEHHUS:

JKv3HEHHBI LMK KIIETKH.

Bunpl neneHus KieTok.

IIpecMHTETHYECKUI M CUHTETUYECKUI TIEPHOJT IEJICHUS KIICTKH.

Murto3, u ero 3Hauenue. [Ipodaza murtoza. Meradasza u anadaza murosa. Tenodaza Mmutoza. AMUTO3.
Meii03, ero 3HaYeHNE, OTIIMYHE OT MHTO3A.

Habop xpomocoM B rameTax 1 cCOMaTHYECKUX KIIETKAX.

Kapnorumn.

becrnionoe pasMHO)eHUE.

[TonoBoe pa3zMHOKEHHE.

0. [Taprenorenes.

1. B3auMoOTHOIIEHHE BHEITHETO U BHYTPEHHETO B OHTOT'€HE3E.

12. Tlepuoipl OHTOTEHE3A.

13. [IpoGiieHre U racTpyIIsiusl.

14. T'ucTorenes u OpraHoreHes.

15. TuddepenurpoBka 3apoIbIIeBbIX TUCTKOB.

RB©ooNoORwNE

TectupoBanue.

Bapmuanr 1.

1. Ha3oBwuTe CTPYKTYpHBI KOMIIOHEHT KJIETKH KOTOPBIH HMEETCS U 'y IPOKAPUOT, U Y SYKapHOT.
a) armapar ['onpmxu

0) SHIOTUIa3MaTHYECKask CETh

B) MUTOXOHJIPUHU

I') HapyHas IJ1a3MaTudeckas memOpaHa

1) JIN30CcOMa

2. HexoTophbie CTPYKTYpHBIE KOMIIOHEHTHI 2YPUOTHYECKON KIETKH UMEIOT JIBE MEMOpaHBI, YKaXKUTE OJTUH W3
TaKUX KOMIIOHEHTOB.

a) 000J10YKa KIIETKH

0) MUTOXOHIpUS

B) anmapat [ onbmxu

I') BaKyoJlb

1) KJICTOYHBIA LEHTP

e) pubocoma
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3. HazoBure opraHouj KieTKH, KOTOpPBII MpeAcTaBiseT co0Oil cHCTeMy IUIOCKMX HAJOKEHHBIX APYr Ha
Jpyra MEIIOYKOB, CTEHKa KOTOpPbIX 00pa3oBaHa OJHOM MeMOpaHOi; OT MEIIOYKOB OTIOYKOBBIIOTCS
MY3BIPHKH.

a) MUTOXOHIpUs

0) KJICTOYHBIN IIEHTP

B) anmapat [ osbaxu

T') SHAOIUIa3MaTHYeCKas CeTh

1) XJIOPOILIAcThl

4. HazoBuTe XMMHUYECKUE COEIMHEHHUS, KOTOPbIE MO3aUYHO PACIIONOKEHBI B HAPY>KHOM IMJIa3MaTUYECKOM
MeMOpaHe W 00eCreunBaIOT BBINOJIHEHHE MEMOpPaHOW TPaHCIOPTHOH, (PEPMEHTATUBHOW M PELENTOPHOMN
hyHKIHA.

a) OeNKu

0) TUTTHIBI

B) PHK

I')I10JIMCAXapU/IbI

1) AHK

5. Jlumuasl B KIETOYHOM MeMOpaHe pacHojOKeHbl NOCHOWHO. CKOMBKO TaKUX JUIOUAHBIX CIIOEB
COJIepKUTCSl B MeMOpaHe?

a)l 06)2 B3 14

6. CkobKO MeMOpaH BXOAUT B COCTaB 000JIOUKH XJIOPOILIACTOB U MUTOXOHIPHIA?

ayl 06)2 B)3

7. HazoBure opraHouj, B KOTOPOM IPOUCXOJUT OOpa30BaHUE CIOKHBIX OCITKOB M KPYIHBIX MOJEKYI
MOJIMMEPOB, YITaKOBKA BBIJIEISIEMbIX U3 KIETKH BEIIECTB B MEMOpaHHBIN My3bIpeK, (POPMUPOBAHUE JTU3OCOM.
a) 9HJIOTUTA3MaTUYECKAasl CETh

0) ammmapat I'oibmku

B) KJIETOYHBIN LIEHTP

I') MUTOXOH/IPUH

8. Ha3zoBuTe XMMHUYECKHE COCIMHEHHUS, KOTOpBbIE BXOASAT B COCTaB HAPYKHOW IUIa3MaTHYECKOU
MeMOpaHbl ¥, oOnanas ruApopoOHOCTHIO, CIYKaT OCHOBHBIM OapbepoM JJisi MPOHUKHOBEHHS BOIbI U
THIPOPUIBHBIX COSTUHEHHA.

a) MoJIMcaxapubl

0) TUTTHIBI

B) Oenku

r) PHK

n) AHK

9. HaszoBuTe opraHouja, KOTOpPBHIM y4acCTBYeT B CHHTE3€ OCIKOB, CHHTE3HPYET YIJIEBOIBI W JIUIHIIBL,
TPAHCHOPTUPYET UX B pa3Hble YUACTKU KIETKH, (OPMUPYET 000JIOUKY Apa U KOMIUIEKC [ oMb Ku.

a) MUTOXOH/IpHUS

0) XJ0poIuIacT

B) MUKPOTpYyOOUKa

I') SHJI0MJIa3MaTHYecKast CeTh

10. Kakoit opraHous KJIETKH BCTPEYACTCSI TOJIBKO Y PACTEHUM U OTCYTCTBYET y KUBOTHBIX U T'puOOB?

a) MUTOXOHAPUS

0) xJoporuract

B) MUKpPOTpyOOUKa

T) DHIOIMIa3MaTH4YeCKast CETh

11. OxHa 3 0cOOEHHOCTEN MIEKOMUTAIOIIUX - CIOCOOHOCTh MOEPKUBAThH IIOCTOSIHHYIO TEMIIEpaTypy
TeJia. DTO OJTHO W3 MPOSIBICHUN BaKHEUIIIETO CBOMCTBA KUBBIX cucTeM. Ha30BUTE 3TO CBOMCTBO.

a) oOMeH BeIIecTB

0) pa3apaxUMOCTh

B) TOMEOCTa3

I') ©3MEHYUBOCTD

12. Yro sBasiercs moHomepom PHK?



26

a) a30THCTOE OCHOBaHUE

0) HyKJICOTH]T

B) J€30Kcupr003a

r) pubo3a

1) yparui

13. Ha3oBuTe BUJ XUMHYECKOUW CBSI3H, KOTOPBIE (DOPMUPYIOTCS MEKIY COCEAHHMH HYKICOTHUIAMHU OJHOMN
HYKJICOTUITHOU IICTIH.

a) BOJIOPOIHBIE

0) KOBaJICHTHBIC

B) MIOHHBIE

r) ruapodoOHbIe

14. YkaxxuTe XMMUYECKUH 3JIEMEHT, KOTOPBIA BXOAUT B COCTaB BCEX OPraHMYECKUX COEAMHEHUM, cO3/aBas
UX OCHOBY M o0ecreunBas OrpOMHOE pa3HO0Opa3ue uX CTPOSHUSI.

a)H 6)O B)N 1)C n)Fe

16. HazoBuTe G€0K, BRIMOTHSIONIUA B OCHOBHOM TPAHCTIOPTHYIO () YHKITHIO

a) kojutlareH 0) kepaTuH B) (QUOPUH T') FTEeMOTJIOONH J) MUOTIIOOWH

17. KakuM TepMHUHOM Ha3bIBaeTCs OTEPs OEIKOM CBOEH €CTeCTBEHHOM CTPYKTYpPHI?

a) cupanu3auus — 0) KOHJAeHcalMsl B) IeHaTypalusi T) JUCIEepCus

18. K kakomy crioco0y pa3MHOKEHHUsI OTHOCST (hparMeHTAIUIO0, IPU KOTOPOI MPOUCXOIUT pachaj 3pesioro
MHOT'OKJIETOYHOTO OpraHU3Ma Ha HECKOJBKO YacTell , Kakaas U3 KOTOPBIX 3aTeM MPEBPAIACTCS B 3PEIIYIO
0co0b?

a) OecroJyioe pa3MHOKEHUE

0) IMOJI0BOE pa3MHOYKEHHUE

19. HazoBute (opmy pasMHOKCHHsSI, KOTJa JOYCPHUH OpPraHu3M NPOUCXOAWT W3 HEOILIOIOTBOPEHHOIO
sauna.

a) KonyysAuusg O) KOHbIOTallMsl — B) MAPTEHOT€HE3 TI') HIM30TOHUS

20. Comaruueckass KJIETKa KOXHU 4YeloBeKa colepKuT 46 xpomocoM. CKOJIbKO XpoMocoM Oyxaer
coJiepKaThCsl B KaXJIOW M3 €€ JIOYEPHUX KIIETOK, 0Opa30BaBIIMXCS B pPE3yJbTare IBYX MHTOTHUYECKHX
JEJICHUI 3TOM COMaTHYECKOU KIETKU

a) 23 6)46 B)92 1)138

BapwuanT 2
1. K xakuM coelMHEeHUSM 10 OTHOILIEHUIO K BOJIE OTHOCSTCS JIUIIHIbI
a) rTUAPOPUIbHBIM 0) runpoPoOHBIM

2. HekoTopble CTpYKTypHbIE KOMIOHEHTBI DYKapHOTHUECKON KIIETKH UMEIOT J1B€ MeMOpaHbl HA30BUTE OJUH
U3 TAaKUX KOMITOHEHTOB.

a) obonoyka kKjIeTku  T) anmnapar ['onpmku

0) KJIETOYHBIN LIEHTp 1) pubocoma

B) MUTOXOHJpUS €) BaKyoJb

3. HazoBure opraHomj KJIETKH, KOTOPHIA MPEICTABISET COOOM CHCTEMY IUIOCKMX HAJIOKEHHBIX APYT Ha
Jpyra MEIIOYKOB, CTEHKAa KOTOpPBIX OOpa3oBaHa OJHOW MeMOpaHOH; OT MEHIOYKOB OTHOYKOBBIBAKOTCS
My3BIPBKH.

a) MUTOXOHAPUS 0) anmmapar ['onbxu B) DHOIIa3MaTHYECKas CETh

I') KJIETOYHBIA LEHTP [1) XJIOPOILIACThI

4. Ha3oBUTE XMMHUYECKHE COEJMHEHHUS, KOTOPhIE MO3aWYHO PACIIOJIOKEHBl B HAPY)KHOM IUIa3MaTHYECKOi
MeMOpaHe U 00ecleyuBalOT BBIIIOJHEHHE MEMOpPaHON TPaHCIOPTHOM, (epMEHTATUBHOW M pELEenTOpPHOU
GyHKIHH.

a) 6esku B) JIUTIHIBI n) PHK

0) momucaxapuasl 1) JJHK

5. HazoBuTe CTpyKTYpHI, U3 KOTOPBIX 00pa30BaHbl IIEHTPUOIIH.

a) MUKPOBOPCUHKH

0) MUKpPOTPYOOUKH

B) MUO(GHUOPHILIBI

T') )KTYTUKH
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6. Kakoli opraHous BCTpedYaeTcs TOJBKO Y PACTCHHU U OTCYTCTBYET Y )KHBOTHBIX M TPHOOB?

a) MUTOXOHIpUS

0) xJ0oporuIacTt

B) MUKpPOTpYyOOUKa

T') SHAOIUIa3MaTHYeCKas CeTh

7. HazoBuTe OpraHoui, KOTOpPBI MPUHUMAET HETIOCPEJICTBEHHOE Y4acTHe B (DOPMUPOBAHHU CTPYKTYPHBIX
KOMIIOHEHTOB KoMmIuiekca [oipmku, © saepHOM OOOJIOYKH, Yy4acTBYeT B CHHTE3€ BEILIECTB U
BHYTPHKJIETOYHOM TPAHCIIOPTE.

a) SHAOIIa3MaTHYeCKasl CeTh

0) MUKPOTPYOOUKH

B) KJICTOYHBIN LEHTP

8. HazoBute opranoua, KOTOpbIi IpeAcTaBisieT co00il 00pa3oBaHHbBIN 0JHON MeMOpaHO My3bIpeK, BHYTPH
KOTOPOT0 HAXOJIUTCSI HECKOJIBKOECITKOB MUIEBAPUTEIbHBIX (TUAPOIUTHUECKIX) (EPMEHTOB.

a) pubocoma

0) Tumocoma

B) JIM30COMa

I') IEHTpOCOMa

1) IoJIMcoma

9. Kako#i CTpyKTypHBI KOMIIOHEHT KJIETKU COJIEPKUT XPOMATHUH?

a) siApo

0) MUTOXOHJIpUS

B) KoMIUieKc [ obKku

1) SHAOIJIa3MaTH4ecKasi CeTh

€) KJICTOYHBII [IEHTP

XK) TM30cOMa

10. Cko1bKO CyObEMHHII BXOJAHUT B COCTaB pUOOCOMBI?

a)l 0) 2 B) 3 1) B pa3HBIX KJIETKaX pa3HOE KOJIMYECTBO

11. Tpauncnoptasie PHK o0pa3yroTcst B 0THOM M3 CTPYKTYPHBIX KOMITOHEHTOB SYKapHOTHYECKON KIETKH.
Hazosure ero.

a) pubocoma 0) armmapar "ok Ku

B) SIpO T') SHJIOIIa3MaTHYECKast CeTh

12. Ha3oBHUTE CTPYKTYPHBI KOMIIOHEHT >KUBOTHOW KIJIETKH, KOTOPBIA MMEET CIeAyIollee CTPOCHHUE: JBE
LWINHAPUYECKUE CTPYKTYpBl, COCTOAIIUE M3 MUKPOTPYOOUEK, pPACIONIOKEHBbl NEPHEHIUKYISAPHO APYT
ApYTy, OT HUX B pa3HbIE CTOPOHBI BEEPOM OTXOJISIT MUKPOTPYOOUKH.

a) MUTOXOHAPUS 0) HEHTPUOINIb B) KJIIETOUHBIH LIEHTP

13. PuGocomMBI OCYIIECTBISIOT OJHY W3 BKHEUIINX peaKIHWid MaTPUIHOTO CHHTe3a. HazoBuUTe OTY
peaxIuio.

a) peayIuIuKaIus 0) TpaHCKpUILIKS

B) TPaHCIISIHS T') XEMOCHHTE3

14. Yxaxure xumuueckoe coeiuHenue, kotopoe nmeercs B PHK, Ho orcyrctByer B JIHK.
a) Tumun  0) ge3okcupubo3a B) pubo3a ') TyaHUH

15. Ha3oBuTe GenoK, BBIMOIHSIONIMI B OCHOBHOM JIBUTATENIbHYIO () YHKIUIO

a) aKTHH 0) bubpun B) MHOTJIOOMH  T) TPOMOUH

16. HazoBuTe BemiecTBO, OTHOCSIIEECS K JIUITHIAM

a) KJIeT4aTKa 0) ATD B) XOJIECTEPUH  T) KOJUIareH  [) Tumasa

17. Ecnu opranm3Mm croco0eH K 000uM crioco0aM pa3MHOXKEHUS, TO KaKOH M3 HUX OYyJEeT MCIOJIb30BAThCS
UM TIpU HEONArONMPUATHBIX YCIOBUSIX

a) Oecrionoe pa3MHOKEHNE

0) moI0BOE Pa3MHOKEHUE

18. B nensmieiicst KeTKe MMEIOTCSl YIaCTKH, KOTOPBIE HA3BIBAIOTCS «IIOJFOCA JCTICHHS», B COCTaB KOTOPBIX
BXOJIAT OTNpeeNICHHbIC KIETOYHBIE CTPYKTYPHhI, YKAKHUTE UX

a) LEHTPHUOIH 0) Bakyonu B) SIAPBILIKO I') MUTOXOHJIpUU

19.Ha3zoBuTe BUJ I€T€HUS KIETOK, TIOCPEICTBOM KOTOPOTr'0 00pa3yroTCs MOJIOBIE KIETKH

a) MUTO3  0) ME€H0O3  B) aMHTO3
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20. 0151 kakoro crmocoba JIeJIeHus XapakTepHO 00pa3oBaHUE TaMeT
1) BereratuBHOe 2) Gecmonioe 3) MOJIOBOE

BapuanTt 3
1. YkaxuTe XMMHUYECKHE DJIEMEHTBI, COJepPIKAIINECs B KIETKE, SBIISIOTCS MaKpO3JIEMEHTAMH
a) KUCIIOpOJ 0) yrmepox B) MarHuii T) XJIOp /) JKeJIe30 €) a30T

2. B cocTaB kakoro *H3HEHHO BaKHOI'O COEAMHEHUS BXOIUT JKeJIe30

a) xsiopocdumn 6) remornodun B) JJHK 1) PHK

3. Vkaxure coenunenue, koropoe umeercsi B PHK, no orcyrcreyer B JIHK.

a) Tumun  0) ne3okcupubo3a B) pubo3a T') TYaHUH

4. HazoBute 0€JI0K, BBITOJHAIOUIMNA B OCHOBHOM JIBUTATEJIbHYIO (DYHKIMIO

a) aKTHH 0) pubpun B) MUOTJIOOMH  T) TPOMOUH

5. Ha3oBure BelecTBo, OTHOCSIIUECS K JIUIHIAM

a) KJeTJarka 0) ATD B) XOJIECTEPUH  T) KOJUIareH 1) Jihmasa

6. Ykaxxute 0eJ0K, BBITOTHSAIOMMNA PEepMEHTATUBHYIO () YHKIIHIO

a) GubpuH 0) UHCYNWH B) aKTHH T) MENCUH J) TPUIICHH

7. YkaxuTe (yHKIMOHAIbHbIE I'PYMIBI COCETHUX aMHHOKHUCIIOT B O€lKke, MEXay KOTOphIMU oOpasyercs
NENTHIHAS CBS3b.

a) paauKaIbl 0) kapOoKcUIbHAS TPYIINAa 1 AMUHOTPYIINA

B) KapOOKCHJIbHBIE TPYIIITHI I') paJuKajl 1 aMUHOI'pYIINa

8. YKaxKuTe «IMIIHEee» XUMUYECKOE BELIECTBO B JAaHHOM IpyIe

a) TAMUH O) ypalluJl B) BaJIUH T') TYaHUH J) LIUTO3UH €) aJIeHUH

9. Kakue xummuueckue cBsi3u 00pa3yroT MEXIy COO0N MOJIEKYIIbI BOJbI?

a) KOBAJICHTHBIE 0) BOJOPOIHBIE B) HOHHBIE T) rHApO(hOOHBIE

10. Kakoe xuMHUYecKoe COeAMHEHUE UIPAeT OCHOBHYIO POJIb B MOJAECP)KAHUU OCMOTHUYECKOTO JIaBJICHUS B
KJIETKE.

a) ubpun 0) rimroko3a B) xyiopua Hatpus 1) ATD x) xonecrepun

11. Kakoit opraHoui KJIETKH CBSI3bIBAET €€ B €AMHOE 11eJ10€?

a) KJIeToyHas MeMOpaHa 0) SHIOTUIa3MaTHYECKasl CETh

B) KomIuiekc ["onbaxu I) IM30coMa

12. Kakas saepHas CTpyKTypa HeCceT HacleCTBEHHYI0 HH(popMalno?

a) AIpbIIIKO 0) Kapuomyia3Ma B) XpOMOCOMBI T') siiepHas MeMOpaHa

13. B kakoit yactu xnopormacta Haxonarcs moaekyasl JJHK n PHK?

a) Hapy>kxHast MeMOpaHa ©) rpaHbl B) CTpOMa T') MEKMEMOpPaHHOE IPOCTPAHCTBO

14. Kakoe cTpoeHre UMEIT pudbOCOMBbI?

1) HememOpanHoe 2) ogHOMEMOpaHHOE 3) IBYyXMEMOpaHHOE

15.Vkaxure MOHOCaxapua, BXOIALIUI B coCcTaB MOJeKyIpl ATD

a) ne3okcupubdosza 0) pubo3a B) IIOKo3a T) (PpykTO3a

16. [l KakuX TPYMI )KUBOTHBIX XapaKTepeH MapTeHOreHe3?

a) uHy30pun 0) YWICHUCTOHOTHE B) KT'YTUKOBBIE T) MJIICKOMHUTAIOIINE

17. Xpomocoma Aensmuics 1 XpoMOcOoMa HEIENAMIMNACSA KIETKH UMEIOT OTIMYUS. YKaKUTE MPU3HAK 110
koropoMmy oun HE paznuuarores.

a) uHa 0) IUIOTHOCTD YNIAaKOBKE B MPOCTPAHCTBE B) HAOOP I€HOB T') TOJIIMHA

18. Ha xakoif craguu crepMaToreHe3a MPOMCXOAUT YBEIMYEHUE YHCIa TUIUVIOUAHBIX KJIETOK ITyTeM
MHUTO3a.

a) co3peBaHue 0) pa3MHOKEHHE B) GbOopMHUpOBaHUS  T) pocTa
19. B pe3ynbTare oBoreHesa oopasyercs:
a) 3Urota 0) siuekIeTKa B) SJMOPHOH  T) CIEpMaTO30UJ

20. Kakoii iporiecc y >KUBOTHBIX MPOMCXOUT B XO/I€ OBOTE€HE3a TOJIBKO Ha CTAINH CO3PEBAHUS?
a) KPOCCUHOTOBEDP

0) penymnukanus JJHK

B) HAKOTUICHUE TIMTATEIHHBIX BEIIESCTB

') MUTO3
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Bapuanrt 4

1. Bce xuBBIE OpraHU3Mbl UMEIOT CIEIMAJIbHBIC CHCTEMBl U MEXaHU3MBI, 00€CIIeUNBAIOIINE TOCTOSHCTBO
KOHIIEHTPALlMU BEIIECTB, PACTBOPEHHBIX B LIUTOIIa3Me KJIEeTKU. [IposiBIeHreM Kakoro CBOWCTBA JKHBOTO 3TO
aBIsgeTcs’?

a) pa3IpaXuMOCTh 0) roMeocTa3 B) HACJICICTBEHHOCTh T') OOMEH BEIIECTB U DHEPTUU

2. ConM TsDKENBIX METAJJIOB CIOCOOHBI CBS3BIBATHCA C CYIb(UAHBIMU TpynmupoBkamu OenkoB. K
pa3pyLICHUIO KaKOH CTPYKTYphI Oelika 3TO MPUBOAUT?

a) IEpBUYHON O) BTOPUYHOW B) TPETHYHOW TI') YETBEPTUYHOMN

3. Kakoii XUMHUYECKU JIEMEHT SIBJISIETCS aKLIETITOPOM 3JIEKTPOHOB ITPU OMOXUMHYECKHUX PEAKIIHIX?

a)H 6)O B) Sr) Mg nm)P

4. Kakoii XMMHUYECKUN 3JIEMEHT BXOAMUT B COCTAaB BCEX OPraHUYECKHX COCTUHEHHI, co37aBasi UX OCHOBY U
obecrieunBas pa3HOOOpa3ue ux CTPOCHUA?

a)H 6)C B) O n)K ¢)P

5. I1o kako¥ XUMHUECKOW IPYIITUPOBKE BCE AMUHOKHUCIIOTHI OTIUYAOTCS APYT OT Apyra?

a) aMuHOTrpyIma 0) KapOOKCHIbHAs TPyIIa B) paAuKal T ) THIAPOKCHUIbHAS TpyIa

6.YKaXuTe OpraHMuecKue COCTUHEHUS, B COCTaB MOJIEKYJIbI KOTOPBIX 0053aTEIbHO BXOIUT MOHOCAXapU/Ibl.

a) JIHK ©0) 6enku B) TUMUIBI T) aMUHOKHUCIOTHI

7. Kako#t u3 yKa3aHHBIX OPraHOHMIOB KJIETKHM UMEET AByXMEeMOpaHHOE CTpoeHue?

a) KJIeTOYHas CTeHKa 0) Jim30ocoMa B) ammapaT ['obku T') KIETOYHBIA LIEHTP

8. 13 kakux CTpyKTyp 00pa3oBaHbI IEHTPUOJIN?

a) MUKPOBOPCUHKU 0) MUOPHUOPUILIBI B) MUKPOTPYOOUKHU

9. HazoBute opraHouj, NpeAcTaBIsAIOLMI cO00H 0JHOMEMOpPAHHBIM My3bIpEK C HAXOIALIMMUCS BHYTPU
MUIIEBAPUTEIbHBIMU (PEPMEHTAMHU.

a) pubocoma 0) MM30cOMa B) MOJIMCOMA T) JTUTIOCOMA

10. Kakue opraHouipl KJIETKH y4acTBYIOT B CHHTE3€ OEIKOB?

a) MUTOXOHJIPUHU 0) XJIOPOIUTACTHI B) PUOOCOMBI T) JTH30COMBI

11. Kakas u3 cTpyKkTyp 6enka crnocoOHa BOCCTaHABIMBATHCS MOCIIE ACHATYpalun?

a) nepBUYHasg 0) BTOpUYHas B) TPETUYHAs TI') YETBEPTUUHAS

12. Kakoit opranoui BCTpeuaeTcsl y pacTeHUN U OTCYTCTBYET Y )KMBOTHBIX ?

a) anmapar ['onbaku 0) MUTOXOHJIPUM B) XJIOPOILIACT T') BaKyoJlb

13. Tpancnoptasie PHK o0pa3syrorcst B O4HOM U3 OpraHOUA0B KJIETKU. YKaKUTE €ro.

a) pubocoma 0) siapo B) DIIC 1) anmapat ['onbmxu

14. Kakas u3 ctpykTyp Oenka 3akoauposana B mosekyne JJHK?

a) mepBUYHas O) BTOpUYHASI B) TPETUYHAS T') YETBEPTUUHAS

15. HazoBute (hazy MuTO3a Ha KOTOPOIl MPOUCXOAUT (POPMUPOBAHUE BEPETEHA JICIECHUSI.

a) mpodaza 0) Tenodasza B) anadaza r) uHTepdasza

16. Ha xakoM y4acTke XpOMOCOMBI IPOUCXOANUT MPUKPEJICHUE HUTEH BepeTeHa AeIeHus?

a) KOPOTKOe Iuieyo 0) JUIMHHOE IJIeY0 B) MEPBUYHASA MEPETSIKKA T') BTOpUYHAS MEepeTsHKKa

17. Kakoe KOIMYECTBO 3peibIX SMIEKIETOK oOpa3yercss Hpu Meio3e B XOA€ OBOreHe3a M3 OJHOM
MUIUIONTHON KJIIETKU?

a)l 0) 2 B) 3 r)4

18. Vkaxure BUJ JA€NCHHUS KIETOK, Ojarojaps KOTOPOMY IpU T'aMETOI€HE3€e MPOUCXOIUT YBEIUYECHHE
KOJINYeCTBa KJIETOK.

a) MUTO3 0) M€l03 B) aMHUTO3

19. Heitpynsaus 370 nporece (GopMUPOBaHUS

a) OCEBBIX CTPYKTYpP XOPJOBBIX 0) 3aKJIaJKU 3apOBILIEBBIX JINCTKOB B) HEPBHOM TPYOKH

20. Kaxoii Habop XpOMOCOM COZIEP>KUTCS B KJIETKE B KOHIIE CTa/IMU Pa3MHOXEHUS IIPU TraMeTorenese?

a) rarIONAHBIN  0) TUIUIOMAHBIA B) TPUILUIOMIHBIM T) TETPAIIONIHBIN

Bapuanr 5

1. Kak Ha3bIBaeTCs CIOCOOHOCTD KHUBBIX OPIraHU3MOB ITOBTOPSTH B PsIIy OKOJIEHUIN CXOIHBIE IPU3HAKHU?
a) 0OOMEH BelIeCTB U SHEpruu  0) roMeocTa3 B) U3MEHUYMBOCTh  T') HACJIECTBEHHOCTh

2. VKaxure BUJ AEJCHUS KIETKH, IPU KOTOPOM U3 UCXOAHOM 00pa3yroTcs JIBE J0UE€pHUE C TAKOH ke
reHeTUYeCKON nH(opManuen, Kak U y MaTepUHCKOM.
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a) aMuTO3  0) MUTO3 B) MEi03

3. 3yyeHneM MHIUBUAYAILHOTO PA3BUTHS OPTaHU3Ma 3aHUMACTCSL:

a) MUTOJIOTUS  ©) MOJICKYJIIipHAst OMOJIOTHST  B) SMOPHOJIOTHS T) 300JI0THS

4. DneMeHTapHOU €IUHUIICH KUBOTO SIBIIICTCS:

a) MoJieKysa 0) OpraHu3M B) KJIETOYHBIA OpPTraHOM] T) KJIETKa

5. YKaxxuTe aBTOpa TEOPUH MPOUCXOKICHUN OPTaHUIECKOTO MUPA, TIOJTY4YHBIIECH HaubobIIee
pacrnpocTpaHEeHHE HA CETOIHSIIIHUN JICHb.

a) K.bap 0) Apucrorens B) A.W. Omapun r) B.W. Bepunaackuit

6. K MukpossiieMeHTaM OTHOCUTCSI:

a) KHCIopoa 0) a30T B) KOOAIBT T) cepa

7. YKaxuTe 3JeMEeHT, IPUHUMAIOIIUN HETIOCPEICTBEHHOE yUacTHe B (JOPMUPOBAHUN
pacnpoCTPaHSIOLIErOCs IO MEMOpaHe KIETKU UMITYJIbCa AIEKTPUUECKOIO TOKa

a) BoJIopoJ1 0) KMCIIOPOJ B) MAarHWM T) IIMHK J) HATPUH

8. Kakoe cBOWCTBO JIHMIUIOB HAPYXKHOM IJIa3MaTHYECKOW MeMOpaHbl 00yClaBIUBaeT CBOHCTBO
MOJIYIIPOHUIIAEMOCTH MEMOpPAaHbI JIsl BOJBI U PACTBOPEHHBIX BEIIECTB?

a) HU3Kasl MOJBM)KHOCTD 0) THAPOPOOHOCTH B) BBHICOKAS MOJIBUKHOCTD I') THAPOPHILHOCT

9. Ykaxxute 0€JI0K, BHIIOIHSIOMUI CTPYKTYPHYIO (DYHKIIHIO

a) rerncuH 0) KoJIJIareH B) MHCYJUH T') MHO3HMH

10. Kakue xumMuueckue COeTUHEHUS SBISIOTCS OCHOBHBIM KOMIIOHEHTOB SI0B SI/IOBUTHIX )KUBOTHBIX?
a) OeJIKM O) TUMHUABI B) YIJIEBOABI T') HYKJICHHOBBIC KUCIOTHI

11. B xakoM opranouzie MpoOUCXOIUT MOJTHOE OKUCIEHUE HU3KOMOJIEKYJIIPHBIX COSTUHEHH 1 00pa3oBaHue
6onpbmioro konmuaecta ATD?

a) mu3ocoMa 0) XJIOPOMIIACT B) MUTOXOHJIPHS T) MULIEBapUTEIbHAsS BaKyOIb

12. Kakoll CTpyKTYpHBIH 3JIEMEHT IPUCYTCTBYET KaK B 3YKapUOTHYECKOMN, TaK U B IPOKAPHUOTHUECKON
KJIeTKe?

a) MUTOXOHAPHH 0) SAPO B) XpOMaTWH T) prbocoma

13. Ilporecc obpazoBaHusi MOJIEKYJIbI OeKa B pudocoMax U3 aMMHOKUCIIOT Ha3bIBACTCS:

a) TpaHCcKpurius 0) penyOsMKanus B) TPAHCIALMS T) MOJTUMEPU3ALIMS

14. Kak Ha3bIBalOTCA CKIIaAuaThie BEIPOCTHI BHYTPEHHEH MeMOpaHbl MUTOXOHIPHiA?

a) KpUCTBI 0) TpaHbl B) IICEBJIOTIOANNA T') MUKPOBOPCHUHKHU

15. YkaxuTte KJIETOUHYIO CTPYKTYPY, MEMOpPaHbl KOTOPOH MEepexo AT B MEMOpaHbI SA€PHON 000T0UKH.
a) koMIuiekc ['onbxu 0) HapyxHas mia3Marnyeckas memopana B) OIIC r) nu3ocoma

16. Kak Ha3bIBaeTcs siBJI€HUE, TP KOTOPOM M KEHCKHE U MY>KCKHE TaMeThl 00pa3yloTCs B OTHOM
opranusme?

a) MoJIoBoOi emopdu3M 0) rameToreHe3 B) repMadpoan3M T') FeTeporaMeTHOCTh

17.I1pu kakom crioco6e pa3sMHOKEHHS TIPOUCXOIUT Pacajl Teja B3pOCIOro MHOTOKJIETOUYHOTO KUBOTHOTO
Ha HECKOJIBKO YacTel, KaX/J1asi U3 KOTOPBIX B MOCIEICTBUHN Pa3BUBAETCS B OTJEIIbHYIO 0COOb?

a) MOYKOBaHMUE O) MIM30TOHUS B) pparMeHTalMs T') MapTEHOI€HE3

18. Ykaxure azy MUTO3a, B KOTOPOH MPOUCXOAUT KOHICHCAIHS XPOMOCOM.

a) nmpodaza 0) uHTepdaza B) aHadasza r) metadasza 1) Tenodasa

19.C kakoii cTaguu HaYMHAETCsl TaMeToreHe3?

a) cranus pocta 0) craaust GOpMHUPOBAHUS B) CTAIUS PA3MHOKEHUS T) CTAIUsI CO3PEBAHUS

20. Kakoif CTpyKTypHBIIi KOMITIOHEHT, XapaKTEePHbIH 7151 ClIEpMaTO30U/1a OTCYTCTBYET B STHIEKIIETKE?
a) HapyxHast MeMOpaHa 0) IIUTOIUIa3Ma B) MHUTOXOHJPHUS T) aKpocoma

Bapwuanr 6.

1. Kaxoii opranou]1 COAEp>KUT TpaHbl?

a) MUTOXOHApUHU 0) XJIopoIutacT B) XpomMatodop T) MUKPOTpyOOUKa

2. OauH U3 OPraHOUI0B KIIETKU UMEETCS Y JKUBOTHBIX, HO OTCYTCTBYET Y BBICIINX KHUBOTHBIX.

a) pubocoma 0) anmapar ['onpKU  B) EHTPUOJIb T) TU30COMA

3. Ha3oBuTe CTpYKTYpHBIIf KOMIIOHEHT KJIETKH, cocTosui u3 Heckonbkux PHK u necarkoB 6enkos.
a) nu3ocoma 0) 3HJOIMIa3MaTUYeCKasl CeTh B) KJIETOYHBIN IIEHTp TI) pubocomMa

4. K ¢pynkuuam sHporiazmarudeckoit cetn HE otHocuTces

a) cuHTe3 Oenka 0) KJIIETOYHOE JbIXaHUE B) TPAHCHOPT BEIIECTB BHYTPU KJIETKU T') CHHTE3 KUPOB
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5. HazoBuTe opranon 1, KOTOpbIH IPEACTABISIET COO0M 00pa30BaHHBIN OJTHOM MEMOpPaHOH My3bIPEK, BHYTPH
KOTOPOTO HAXOJUTCSI HECKOJIBKOIECATKOB MUIIEBAPUTENBHBIX (THAPOIUTHICCKUX ) (DEPMEHTOB.

a) pubocoma ©0) TUIIOCOMa  B) JIU30COMa I') IIEHTPOCOMA JI) TIOJIHCOMa

6. Kakoe cBOIICTBO aMUHOKHCIIOT OOBSCHSACTCS] HUIMYHEM aMHHO- U KapOOKCHIIBHON TPYIIIBI

a) KOMIUIEMEHTapHOCTh 0) ruaApodoOHOCTh B) aM(POTEpHOCTH T) aM(HUIIETbHOCTh

7. HazoBute xumudeckoe coequnenue, umeromuecs B JIHK, vo orcyrersyromee B PHK.

a) pubo3a 0) THMHH B) ypalnmJ T) OCTaTOK (GoChHOPHON KHCIOTHI

8. Kak Ha3bIBaeTcs CTpyKTypa Oenka, KoTopasi MpeCTaBiIsgeT cCO00i HECKOJIBKO MOIUIIENTHIHBIX LENei,
COEIMHEHHBIX JIPYT C IpyromM?

a) mepBUYHAass O) BTOpUYHAST B) TPETHYHAs T) YeTBEPTHYHAS

9. HazoBuTe XMMHYeCKUE COEAMHEHUS, KOTOPBIE BXOJAT B COCTAB HAPYKHOM IIa3MaTHUYECKON
MeMOpaHbI U, 001a1ast THAPO(POOHOCTEIO, CITY’)KaT OCHOBHBIM 0aphepoM ISl IPOHUKHOBEHHSI BOJIBI U
TUAPOQPUILHBIX COSTUHEHHI.

a) moynmmcaxapuasl  O)munuasl  B)Oenku 1) PHK 1) JIHK

10. Vkaxxute MOHOCaxapw, BXOISIINA B COCTaB MOJIEKYIbl AT®D

a) nezokcupubo3a 0) pubo3a B3) rmoko3a T) GpyKTo3a

11. Kakoit u3 HikenepeuncieHHbIX HOHOB HE siBisieTcst )Ku3HEeHHOBaXHBIM JJIs1 )KUBOTO OpraHu3Ma’?
a) HCO-3 6) SO2-4 B) CL- r) H2PO4- n) H2PO42-

12. Kakue XUMHUYECKUE CBSA3H MPUHUMAIOT HETIOCPEICTBEHHOE y4acTHe B OPMUPOBAHUN BTOPUIHOMN
CTPYKTYpHI Oenka?

a) KOBAJICHTHBIC ©) BOJOPOAHBIC B) HOHHBIC T') rUAPO(HOOHBIC

13.Ha3Bute 6€510K, COCTaBISAIOMINN OCHOBY CYXOXKUIIUM, CBA30K U MEKKIECTOUYHOTO BEIIECTBA KOCTHBIX
TKaHeM.

a) kepatuH O) TyOyJIMH B) MHO3MH T) KOJIJIareH

14. Ha3zoBUTEe XUMUYECKHI 3JIEMEHT, BXOSIIHIA B COCTaB OEJIKOB M MPUHUMAIOIINN HEMOCPEACTBEHHOE
ydacTe B (POPMHPOBAHUN TPETHYHON CTPYKTYPHI O€lIKa.

a) BoAopoJ 0) KUCIOPOI B) a30T T') YIJIEPO 1) cepa €) Kene30 K) Maruui

15. Kak Ha3pIBaeTcs mporiecc 00pa3oBaHus IEPBUYHON CTPYKTYpHI Oeka?

a) TPAHCKPUIILIUSA

0) TpaHCIAIUS

B) penyOiuKanus

T') TACCUMMJISALIHS

1) TIOJIUMEpHU3aIus

16. HazoBwute a3y KHU3HEHHOTO IUKJIA, BO BpeMs KOTOpOi mporcxoaut penyommkanus JJHK.

a) mpodasa

0) anadaza

B) uHTepdaza

r) Metagasza

1) Tenodasa

17. HazoBHUTE CTPYKTYpBI, U3 KOTOPBIX COCTOUT OJAWH U3 BaXKHEUIINX KOMIOHEHTOB MUTOTHYECKOTO
amnmnapara 3yKapuOTHYECKOU KIIETKU — BEPETEHO JEJICHUS.

a) MHO3WHOBBIE BOJIOKHA

6) MHOGUOPUILITBI

B) MUKPOBOPCHHKH

') MUKPOTPYOOUKH.

18. HazoBuTe siBeHHE Cpen )KUBOTHBIX, TP KOTOPOM MY’KCKHE H KEHCKHE TIOJIOBBIE KIIETKH Pa3BUBAIOTCS
B OJTHOU M TOM e 0COOH.

a) MoJIoBOi eMophuzm

0) reTeporaMeTHOCTh

B) TOMOTaMEeTHOCTh

r) repmadpoauzm

19. B kako# nepuoJt ’KU3HH y YEJI0BEKA MPOUCXOAUT CTaJNs Pa3MHOKEHHS B XOJI€ criepMareHesa?

a) B YMOpUOHANIbHBIN MIEpUOT

0) B MeproO/1 MOJIOBOTO CO3PEBAHUS O CTAPOCTH
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B) B TICPHOJI ITOJIOBOTO CO3PEBAHUS

T) Iepe]l Ha4ajaoM IMOJIOBOTO CO3PEBAHUS

20. Kakoit 13 nepedyrciIieHHbIX KJICTOYHBIX KOMITOHEHTOB OTCYTCTBYET Y CIIEPMATO30HI0B?
a) MUTOXOH/IpUU

0) nuTorIazMa

B) SIIPO

T') 3aIIUTHAS 000JI0YKa

1) Hapy>KHas Mia3MaTudeckas MeMOpaHa

Bapuanr 7.

1. Ha3oBuTe opranoui, KOTOpbIi y4acTBYyeT B CHHTE3€ O€JIKOB, CHUHTE3UPYET YIJIEBOMAbI U JTUIHUIbI,
TPAHCHOPTHPYET UX B pa3HbIC YYACTKH KIETKH, (POPMHUPYET 000JIOUKY spa U KOMIUIEKC [ 0JIbHKu.

a) MUTOXOHApHUS ©) XJIOPOIUIACT B) MUKPOTPYOOUKa T) SHIOIIA3MaTHYECKAs CETh

2. Kakoii opranoui KJIETKH BCTPEYAETCS TOJIBKO Y PACTEHUI U OTCYTCTBYET Y )KUBOTHBIX U IprOOB?
a) MUTOXOHAPHUSA 0) XJIOPOIUIACT B) MUKPOTPYOOUYKa T')IHI0TIA3MaTHYECKAsI CETh

3.Kaxoii cTpyKTypHBIIl KOMIIOHEHT KJIETKH CBSI3bIBAET BOEIMHO BCE KIIETOUHBIE CTPYKTYpPbI?

a) aapo 0) MUTOXOHJIpUH B) HapykHas kieTouHas MmemoOpana r) JI1C n) annapat ["onbmxu

4. Kakoil opranoui KJICTKH SBISICTCS XPAHIIUIIEM 3aaCHBIX ITUTATEBHBIX BEIIECTB PACTUTEIHHON
KUBOTHOM KJIETKHU?

a) BaKyoJib 0) JI130COMa B) MUTOXOHJIPHS T) JTU30COMA

5. VI3 ckoNbKUX CcTI0€B OMOIOTHYECKUX MEMOpaH MOCTPOeHa sifiepHas MeMOpaHa?

a)l 6)B)2r1)3

6.01Ha 13 0COOCHHOCTEHM MJIEKOMHUTAIOIINX - CIOCOOHOCTH MOIEPKUBATH MOCTOSHHYIO TEMIIEpaTypy Tea.
DTO OJIHO U3 MPOSIBJICHUIN BaXXHEHIIIETO CBOMCTBA ®KUBBIX cucTeM. HazoBuTe 3TO CBOKCTRO.

a) oOMeH BelecTB 0) pa3apaKuMOCTh B) TOMEOCTa3 T') HK3MEHYHUBOCTh

7. Tpancnioptabie PHK 06pa3yrorcst B O4HOM U3 CTPYKTYPHBIX KOMIIOHEHTOB 3YKAPUOTUYECKOMN KIIETKH.
Hazosure ero.

a) pubocoma B) anmapar ['onbKu 0)SApOT)IHI0IUIA3MATHYECKAS CETh

8.HazoBuTe 0e0K, BHIOTHSAIONINN B OCHOBHOM TPAHCIIOPTHYIO () YHKITUIO

a) koytareH 0) kepaTuH B) (UOPUH T) TEMOTJIOOMH 1) MHOTJIOOMH

9.K xakuM coeTuHEHHUSIM MO OTHOIICHUIO K BOJIE€ OTHOCSITCS JTUTIH/IbI

a) rTuAPOPUIbHBIM 0) rupoPoOHBIM
10. HazoBuTe BeliecTBO, OTHOCSIIUECS K JIUITUAAM
a) KJIeT4aTKa 0) ATD B) XOJIECTEPUH  T) KOJUIareH  [) Jumnasa

11. Ykaxure GyHKIHOHATIBHBIE TPYIIIBI COCETHUX aMUHOKHUCIIOT B OeJIke, MeX/1y KOTOPBIMU 00pa3yercst
MENTHIHAS CBS3b.

a) paivKabl

0) kapOOKcHUIIbHAS TPYIIIIa U aMUHOTPYIIIa

B) KapOOKCUJIbHBIE TPYIIIIBI

I') paauKajl ¥ aMMHOTpyIIna

12.KakuM TepMHHOM Ha3bIBa€TCs MOTEPsl OEJIKOM CBOEH €CTECTBEHHOMN CTPYKTYphI?

a) ciupanu3anus  0) KOHJAEHcalusl B) AeHATypanus T) JUCTIEPCUS

13. PubocoMsbl OCYIIECTBIISAIOT OJTHY U3 BaXKHEHIINX peakinii MaTpU4HOro cuHTe3a. HazoBure 3ty
PEAKIIHIO.

a) peayIuIMKanus B) TPAHCKPUIIIHSA

0) TpaHCHAIMSA ') XEMOCHHTE3

14.Kakoii Habop XpOMOCOM COJIEP>KUTCS B SiApE criepMaro3ounaa’?

a) rarIONAHbIN  0) TUIUIOUAHBIA B) TPUILIOMIHBIH

15. Ha3oBuTe BU TPaHCIOPTA, KAKUM MOMNAJAIOT B KJIETKY MOJIEKYJIbl PACTBOPEHHOT'O BelecTBa?

a) muddy3us 0) akTUBHBIN TPAHCHOPT B) MUHOLMTO3 T') OCMOC 1) (harouTos

16. Yro u3 HIKE MEePEUnCIIEHHOTO POUCXOUT NPHU CIiepMaToreHes3e B cTaauu GopMUpOBaHUs?

a) obpazoBanue akpocombl 0) cnupanuzanus JJHK B) HakomieHrne nuTaTeabHbIX BEIIECTB T) Mei03
17. B pe3ynbTare oBoreHesa oopasyercs :

a)3urora  0) sileKIeTKa B)3OMOPHUOH T) CLIEPMATO30M]I
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18.HazoBuTe cTraguio aMOpUOHATIBLHOTO Pa3BUTHS, KOTOPAs MPECTABIISIECT COOON OHOCTONHBIN
1apo00Opa3HBINA 3apPOJIBIII C MOJIOCTHIO BHYTPH.

a) ractpyia 0) 6iactyna B) MOpyJia T) HeHpyJia

19.Kaxoii mpornecc y )KMBOTHBIX TPOMCXOIUT B XO€ OBOT€HE3a TOJIBKO Ha CTAIMH CO3PEBAHUSI?

a) kpoccuHoroep 0) peaymukanus JIHK B) HakorieHHE MUTATENBHBIX BEIICCTB T') MUTO3

20. Ecniu opranusm crnoco6eH kK 000uM croco6aM pa3sMHOKEHHUS, TO KaKOW U3 HUX OyJIeT UCIOIb30BaThCs
UM TIPU HEOJIAarONPUSATHBIX YCIOBHSIX

a) Oecrosoe pa3MHOKEHUE

0) M0JI0BOE Pa3MHOKEHHUE

Bapwuasnr 8.

1. HazoBuTe CTpYKTYpBI, H3 KOTOPBIX 00pa30BaHbI LIEHTPUOJIH.

a) MUKPOBOPCUHKH  0) MUKPOTPYOOYKH B) MUOGDUOPHILIBI T') KT'YTUKH

2. HazoBuTe opranoua, KOTOPbIH MpeacTaBisieT co0oit 00pa3oBaHHBINA 0JJHOH MEMOpaHOU My3bIPEK, BHYTPH
KOTOPOT0 HAXOJIUTCSI HECKOJIBKO JAECATKOB MUIIEBAPUTEIBHBIX (THAPOIUTHIECKHUX ) (PEPMEHTOB.

a) pubocoma

0) rmoircoma

B) JINIIOCOMA

T') IM30cOMa

1) IIECHTpocoMa

3. Tpaucnoptueie PHK 06pa3yrorcs B 01HOM U3 CTPYKTYPHBIX KOMIIOHEHTOB 9YKaPHUOTHYECKOU KIIETKH.
Ha3zoswure ero.

a) pubocoma B) armmapar ['onpmxu  0) ApO I') HJOTUTa3MaTHYECKas CETh

4. Tpancnoptabie PHK 06pa3yrorcs B 01HOM U3 CTPYKTYPHBIX KOMIIOHEHTOB 3YKapHOTUYECKON KIIETKH.
Hazosure ero.

a) pubocoma

0) spo

B) anmnapat [ oybxu

T') SHAOIIa3MaTHYeCKas CEeTh

5. HekoTophble KJIIETKM MHTEHCUBHO CUHTE3UPYIOT CTEPOUIHBIE TOPMOHBI M BBIBOIAT UX Hapyxy. Kakon
OpraHou[| B 0OJIBIIOM KOJIMYECTBE MPEACTABIEH B ATUX KJIeTKax?

a) pubocoma ©0) mepoxosatast IIIC B) mu3ocoma 1) anmapat ['onbmKu

6. Pubocombl 0CyIIECTBISAIOT PeaKLUI0 MATPUYHOTO CHHTE3a, KOTOpasi Ha3bIBaeTCs

a) penyruidkanus 0) TpaHCHSALUS B) TPAHCKPHUIILHUS T') XEMOCHHTE3

7. KakuM TepMHHOM Ha3bIBaeTCs MOTEPsl OEIKOM CBOEH €CTECTBEHHOM CTPYKTYphI?

a) ciupanu3anuss  0) KOHJAEHcalusl B) AeHATypalus T) JUCTIEPCUS

8. K xakuM coeiMHEeHUsIM 110 OTHOIIEHHUIO K BOJE OTHOCSTCS JIMITUIbI

a) TUAPOPUIbHBIM 0) rupoPoOHBIM
9. Vkaxute xumuieckoe coequnenue, koropoe uMmeercs B PHK, Ho orcyrcrByer B /IHK.
a) Tumun  0) gesokcupubosza B) pubo3a ') TyaHUH

10. Conu TspKENBIX METAIIOB CIIOCOOHBI CBA3BIBATHCS € CYIb(QUIHBIMU TpyHIHpoBKamMu 6enkoB. K
pa3pyLICHUIO KaKOH CTPYKTYphI OeJika 3TO MPUBOANUT?

a) MepBUYHON 0) BTOPHYHOM B) TPETUYHOHN T') YETBEPTHUUHOMN

11. Kakoit XUMHUYEeCKUI 3JIEMEHT SBJIIETCS aKLENTOPOM 3JIEKTPOHOB MPU OMOXUMHUYECKUX PEaKLUsIX?

a)H 6)O B) S 1) Mg n)P

12. HazoBuTe 0coO0€HHOCTh 0OMEHa BEIIECTB HEKOTOPHIX OPraHU3MOB, 10 HAJTMYUIO KOTOPOI X OTHOCST K
rerepoTrpodam.

a) CHHTE3UPYIOT OpraHYecKHe BEelIecTBa U3 HEOPraHUYECKIX

0) pacIeIUIAIOT OpraHuvYeCcKre BEIIECTBA JJO HEOPTaHMUECKUX

B) CHHTE3UPYIO HOBbIE OpPraHUYECKUE BEIIECTBA, MPeoOpasysi OpraHuYECKre BEIIeCTBA JPYTUX OPraHU3MOB
13. Kakue u3 ykazaHHbIX TUIIOB pazMHoxeHus HE sBnsercs 6ecrionbiM?

a) LIM30TOHUS 0) aMUTO3 B) IOYKOBAaHUE T') THHOT€HE3

14. Ha xaxo#i cTaguu OIUIOIOTBOPEHUS IIPOUCXOAUT CIUSHUE siep?

a) KOpTHKaJlIbHas peakuus 0) akpocoMallbHas peakiusi B) CHHKapuoraMus I') AUCTajIbHas peakius
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15. IlepBUYHBIE CTPYKTYPHI Pa3HbIX OCIKOB OTIMYAIOTCS 11O PSAAY MPU3HAKOB. YKAXKHUTE TOT, IO KOTOPHIM
onu HE oTnuuarorcs

a) COOTHOILIEHNE AMHUHOKHCIIOT Pa3HbIX BUIOB

0) ToCIe0BaTENIbHOCTh COSAMHEHUS! aMUHOKHCIIOT

B) KOJIMYECTBO AMUHOKHUCIIOT Pa3HbIX BUJIOB

T') BUJ XUMHUYECKOU CBSI3U, COSTUHSIONINNA aMUHOKHUCIIOTHI

16.ITonoBoi nemopdusm 3T1o:

a) pa3nuure MOPQOIOrHYECKOr0 CTPOCHHUS MEXKTY CaMIIaMH U CAMKaMHU

0) CHOCOOHOCTH OJJHOTO OpraHNU3Ma MIPOU3BOAUTH MYKCKUE U KEHCKHE TOJIOBbIE KIETKU

B) IPOHUKHOBEHUE B SIMIIEKIIETKY O0JIe€ OTHOTO CliepMaTa3onia

r) npoiiecc GOpMHUPOBAHUS TaMET

17. B xakoii mepuo1 ’KM3HU Y YeJI0BEKa MPOUCXOAUT CTaUS PA3MHOKEHHUS B X0OJIe OBOTeHe3a?
a) B SMOpUOHAJIbHBIN 1eproj 6) B IEpPUO/ MOJIOBOTO CO3PEBAHUS 0 CTAPOCTH

B) B IIEPUO/] [T0JIOBOT'O CO3PEBAHUS T') IIEPE]] HAUAIOM II0JIOBOT'O CO3PEBAHUS

18. B pe3ynbTaTe oBoreHnesza oopasyercs:

a)3urora  0) sIEKIETKAa B) SMOPHUOH T) CIIEPMATO30H]I

19. 1o pacnonoKeHHUO KeNTKA SHIIEKIeTKa HACEKOMBIX SIBIISIETCS

a) M30JICLUTAIBLHON 0) TeNoNeuUTaIbHOW B) LEHTPOJIELUTATbHON

20. Heitpynsuus 3To mporiecc GopMUpOBaHUs

a) OCEBBIX CTPYKTYP XOPJOBBIX 0) 3aKJIAIKH 3apPOIBIIICBBIX JINCTKOB B) HEPBHOH TPYOKH

BapwuanT 9.

1. Kakoii CTpyKTypHBII KOMIIOHEHT KJIETKU COJIEP>KUT XPOMATHUH?

a) aIpo  0) MUTOXOHAPUS  B) KOMIUIEKC [ 0b KU T') SHJO0TUTa3MaTHUYECKast CETh

2. HexoTopbie CTPYKTypHbIE KOMIIOHEHTBI 9YKapUOTUYECKOM KIIETKH UMEIOT ABE MEMOpPaHbI, HA30BUTE OJIUH
13 TaKUX KOMIIOHEHTOB.

a) 00oJIoUKa KJIETKK  T) ammapar ['oibku  0) KJISTOYHBIN HIEHTp 1) pubocoma

B) MUTOXOHJPHUSI €) BaKyoJlb

3.CKonbKO CyObeIMHULL BXOJUT B COCTaB puOOCOMBI?

a)l 0) 2 B)3 T) B pa3HBbIX KJIETKaX pa3HOE KOJIUYECTBO

4. Kakas siiepHast CTpyKTypa HeceT HaclleICTBEHHYI0 HHPOpMaLnio?

a) AIpbIIIKO 0) KapuoIula3Ma B) XpOMOCOMBI  T) siiepHast MeMOpaHa

5. Kakoif xuMHUYeCcKHii 21eMEHT BXOJUT B COCTaB BCEX OPraHMUYECKUX COCAMHEHUI, CO3/1aBasi UX OCHOBY U
oOecnieurBas pa3HO00pa3ue UX CTPOCHUS?

a)H 6)C B) O K n)P

6. Ha3oBuTE CTPYKTYpHBIH KOMITOHEHT )KHBOTHOH KIJIETKH, KOTOPBIA HMEET CIIETYIOIIee CTPOCHHUE: IBE
LWINHAPUYECKUE CTPYKTYPBhI, COCTOSIINE U3 MUKPOTPYOOUEK, paCOI0KEHbI IEPIEHAUKYISIPHO APYT
JpYTY, OT HUX B pa3Hble CTOPOHBI BEEPOM OTXOJAT MUKPOTPYOOUKH.

a) MUTOXOHAPUS 0) HEHTPUOINIb B) KJIIETOUHBIH LIEHTP

7. HazoBuTe 0€10K, BHIIOJHSAIOUIMN B OCHOBHOM JIBUTATEIbHYIO (DYHKIINIO
a) aKTHH 0) hubpun B) MHOTJIOOMH  T) TPOMOHH

8. HazoBuTe BemIecTBo, OTHOCSIIUECS K JIUITHAIAM

a) KJIeT4aTKa 0) ATD B) XOJIECTEpHH  T) KOJUIareH  [) Tumnasa

9. Uro sBrseTCS MOHOMEPOM OETTKOB?

a) IIIoKo3a 0) TakTo3a B) MNIMKOTEH T) HYKJICOTHA 1) AMUHOKHCIOTA

10.Kakoe xumnueckoe coeunenre HE BbIMoNHAET CTPYKTYpHYIO PYHKIIHIO

a)Boga 0) Oenku B) YIIIEBOABI T') KATUOHBI HATPHS [T) KUPBI

11.Kakoe xumMuueckoe coeIMHEHUE UTPAET OCHOBHYIO POJIb B IIEpeade MEKTPOXUMHUYECKOTO UMITYIbca?
a) TeMOTJIOONH 0) MHCYJWH B) TJIMKOTEH T) MOHBI KaJIUA 1) MajabTo3a

12. Kakas rpyIina XUMHYECKUX COCTMHEHUH SIBIIIETCSI HOCUTEIIEM HACJIEICTBEHHON HH(OpMAIHH y BCEX
KUBBIX OPraHU3MOB?

a) HyKJIEMHOBbIE KUCJIOTHl 0) O€IKM B) JIMMUIBI ') YIIIEBOJBI 1) HEOpraHMYECKHUEe BellecTBa

13. Kak Ha3bIBaeTcs nmporiecc 00pa3oBaHusl IEPBUYHON CTPYKTYphI Oenka?

a) TpaHCKpUMNLUs 0) TpaHCISALUS B) peAyOIuKalys I') TMCCUMUIISILINS 1) TOJIUMEpU3alus
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14.PruGocomMbl OCYIIECTBIIAIOT OJTHY M3 BOKHEUIIINX PEAKIIUH MAaTPUIHOTO CHHTe3a. HazoBuTE 3Ty peakiuio.
a) penyIuIuKamus B) TPAHCKpUNIMA O) TPAHCIALUSA T) XEMOCHHTE3

15. Kakast u3 cTpykTyp OenKa HEelmoCcpeICTBeHHO 3aKoAupoBana B Mojekyne JJHK?

a) nepBUYHasg 0) BTOpUYHAsl B) TPETUYHASA I') YETBEPTUUHAS

16.Kakoe u3 nepeyncieHHbIX XUMHUUECKUX COSUHEHHI 00pa3yeTcst BO BpeMs TPAaHCKPHUIILUU

a) AT® 6) IHK B) Genok r) moimcaxapu

17. HazoBuUTE CTPYKTYpHBI KOMIIOHEHT CIIEPMaTO30M, 1, 00ECIICUNBAIOITUN XBOCTHK YHEPTUEH IS
JIBUKCHHSI.

a) akpocoMa 0) MUTOXOHJIpUSI B) IICHTPHOJb T) SAPO

18. Ha kaxoii ¢aze MUTO3a TPOUCXOTUT KPOCCHHTOBEP?

a) mpodaza 1

0) mpocaza 2

B) ana¢aza 1

r) Metadasa |

n) Tenodasa 2

19. Ha xoxo#i cTagun 0BOreHe3a MpOUCXOAUT 00pa30BaHNe TAIUIOMIHBIX KIIETOK?

a) craaus pocta 0) cTaaus pa3MHOXKECHHS B) CTaJIUSI CO3PEBAHMS

20. Kakoit u3 Tunos pazmuoxxenuss HE otHocurcs k 6ecionomy?

a) aMHTO3 0) MHTO3 B) MAPTEHOTCHE3 I') MEHO3 1) IIM30TOHUS

Kputepuu orieHuBaHMs TECTUPOBAHUS

[Ipu TecTpoBaHuM Bce BepHble 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BBICTABIIAETCS B COOTBETCTBUU C
TaOJIMLIEH:

[IpouieHT BBIMOTHEHUS 3a1aHus/ OTMETKA

95% u Gonee - OTIMYHO

80-94%% - xoporro

66-79%% - ynoBIeTBOPUTEIHHO

MeHee 66% - HEYJTOBIETBOPUTEIHEHO

Tema 5. «OCHOBHBIE 3aKOHOMEPHOCTH SMOPHOHAIBHOTO Pa3BUTHS)
CeMmuHap-KOJUIOKBUYM. BOnpock! 111 pacCMOTpEHUS:
B3anMooTHOIIIEHNE BHENITHETO U BHYTPEHHETO B OHTOTEHE3E.
Ilepuonipl OHTOTEHE3A.

Hpobienne u racTpymsius.

I'ncrorenes u opraHoreHes.

JuddepeHnnpoBka 3apobIIIEBbIX JINCTKOB.

arODE

Tema 6. «PerynsaTopHbie U CUTHAJIBHBIC BEIIECTBA»

CemuHap-KoJUIOKBUYM. BOmpock! ajisi pacCMOTpEHuUs:

['opMoHBI, BUTAaMUHBI, PEPMEHTHI.

DepMEHTaTUBHBIN KaTaju3.

I'eneTmueckmii KO U €ro CBOMCTBA.

OTarbl OMOCHHTE3a O€eKa.

Perynsus TpaHCKpUIIIMK U TPAHCISALUU (CHHTE3a Oenka) y 6aKkTepuii U BBICIIUX OPraHU3MOB.
[Tpouecc OuocunTe3a Oenka.

oo, wdE

TectupoBanue.

1. Yro sBnsiercs Mmonomepom PHK?

1) a3oTHCTOE OCHOBaHUE 2) HYKJIEOTH 3) ne3okcupubdo3a 4) pubdosa 5) yparun

2. Ha3oBHTE BUJI XUMHUYECKOH CBS3H, KOTOPBIE (DOPMUPYIOTCS MEXKTy COCETHIMH HYKIJICOTHIaMHU OIHOMH
HYKJICOTUAHOH LIeTH.

1) Bomoposubie  2) KOBaleHTHbIC 3) HOHHBIE 4) ruapodoOHbBIC

3. YkaxxuTe XUMUUYECKHUI 2IEMEHT, KOTOPBIH BXOJUT B COCTAB BCEX OPraHUYECKUX COETMHEHUH, co3/1aBast
WX OCHOBY M 00ecCIieunBasi OrpOMHOE pa3HOOOpa3ne X CTPOCHUSI.
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1)H 2)O 3)N 4)C 5)Fe

4. HazoBute 6€N0K, BBITOJHSIOIMNNA B OCHOBHOM TPAHCIIOPTHYIO () YHKITUIO

a) koJuareH ©0) kepatuH B) (GuOpWH T) reMOrjaoOWH 1) MHOTJIOOWH

5. Kakum TepMruHOM Ha3bIBaeTCs MOTEPs: OETKOM CBOEH €CTECTBEHHOU CTPYKTYpPHI?
a) cnupanu3anus  0) KOHAECHCAIMS B) JCHATypalMs I) JUCICPCHUS

6. K kakuM COeMHEHHSIM 110 OTHOIIICHUIO K BOJIC OTHOCSTCS JIUITH/IBI

a) TuaApPOPITHPHBIM

0) rupooOHBIM

7. YKaxxute XUMU4YecKoe coeuHenue, koropoe umeercs B PHK, no orcyrcteyer B JIHK.
a) Tumun  0) me3okcupubo3a B) pubo3a ') TYaHHH

8. HazoBuTe 0eoK, BBIIOIHSIONINI B OCHOBHOM JABUTATENbHYIO (DYHKIIHIO

a) aKTHH 0) pubpun B) MHOTJIOOMH  T) TPOMOMH

9. HazoBuTe BeliecTBO, OTHOCAIIUECS K JIUITUIAM

a) KJeTJarka 0) ATD B) XOJIECTEPUH  T) KOJUIareH [1) Jiumasa

10. Ykaxure xumudeckoe coequuenune, koropoe umeerca B PHK, no orcyrcteyer B JIHK.
1) Tumun  2) ne3okcupubosa 3) pudosa 4) ryanuH

11. HazoBuTte GeNOK, BBIMOIHSIONINI B OCHOBHOM JIBUTATENIbHYIO () YHKITUIO

1) akTun 2) ¢pubpun 3) muornobun  4) TpoMOUH

12. Ha3oBuTe BEIECTBO, OTHOCSIINECS K TUIUAAM

1) kneTyarka 2) AT® 3) xonecrepun  4) koyareH  5) aunasa

11. Ykaxure GyHKIHOHATIBHBIC TPYIIIBI COCETHUX aMUHOKHUCIIOT B O€JIKe, MeXly KOTOPBIMHU 00pa3yeTcs
NENTU/IHAS CBA3b.

a) pagukanel  0) KapOOKCUIIbHAS TPYIIa U AMUHOTPYIINA

B) KapOOKCHIIbHBIE TPYIIITHI I') pajuKajl ¥ aMMHOIpyIIIa

12. Ykaxure «IUIIHEE» XUMUYECKOE BEIIECTBO B JAHHOW IpyIIIe

a) TAMUH 0) ypalliil B) BaJIMH T') T'yaHUH J1) LIUTO3UH €) aJCHUH

13. Kakue xumMuueckue CBA3M 00pa3yroT MEXy cOO0M MOJIEKYIbI BOJIbI?

a) KOBAICHTHBIE 0) BOJOPOJIHBIC B) HOHHBIE T') THAPO(HOOHBIE

14. Kakoe XuMH4ecKoe COeTMHEHNE UTPAET OCHOBHYIO POJIb B MOJJEPKAHUU OCMOTHYECKOTO JaBJICHUS B
KJIETKE.

a) ¢pubpuH

0) rioko3a

B) XJIOPHJI HATPHUS

r) AT®

1) XONECTepUH

15.Ykaxunure MOHOCAaxapul, BXOJAIINNA B cOCTaB MOJEKYIbl AT®

a) ne3okcupubo3a 6) pubo3a B) riaroko3a TI) (Gpykrosa

16. Kakoit XUMHUYECKHUI 3JIEMEHT SBJIIETCS aKLENTOPOM 3JIEKTPOHOB MPU OMOXUMHUUYECKUX PEaKLUsiX?
a)H 6)O B) Sr) Mg n)P

17. Kakoil XUMHYECKUI 3JIEMEHT BXOAUT B COCTAB BCEX OPTaHMYECKUX COCAUHEHUM, CO34aBasi UX OCHOBY U
obecrieunBas pa3sHOOOpa3ue ux CTpOeHUs?

agH 6)C B OnK n)P

18. ITo kakol XMMHYECKOH IPYNIIMPOBKE BCE aMUHOKUCIIOTHI OTJINYAKOTCS IPYT OT Apyra?

1) amuHorpynna 2) kapOokcuibHasi rpynna 3) paaukan 4) ruJIpoKCHIIbHAs TPpyIIa

19.YkaxxuTe opraHn4ecKre COeJMHEHUSI B COCTaB MOJIEKYJIbI KOTOPBIX 0053aTEIbHO BXOIUT MOHOCAXapu/Ibl.
1) AHK 2) 6enku 3) nunuasl 4) aMUHOKHCIIOTHI

20. K MukpoanemMeHTaM OTHOCUTCS:

1) kucnopon 2) azor 3) kobansT 4) cepa

21. YKaxuTe 3JIeMEeHT, IPUHUMAIOLINI HEMOCPEICTBEHHOE yyacThe B JOPMHUPOBAHUU
pacnpoCTpaHSIOLIErocs 0 MeMOpaHe KIETKU UMITYJIbCa AIEKTPUYECKOro TOKa

1) Bomopon 2) kucnopoxa 3) Marauii 4) HMHK 5) HATpHIA

22. Kakoe CBOMCTBO JIMMIUJIOB HapyXHOU IM1a3MaTHUeCKON MeMOpaHbl 00yclIaBIUBaeT CBOWCTBO
MOJYITPOHUIIAEMOCTH MEMOPAHBI JJIs1 BOJbI U PACTBOPEHHBIX BEIECTB?

1) HU3Kas MOJABUKHOCTH
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2) ruapodoOHOCTH
3) BBICOKAas MOJBMXHOCTH
4) ruapopUIBHOCTH
23.YkaxuTe OCNIOK, BHIOIHAIONUN CTPYKTYPHYIO (DYHKIIHIO
1) mericun 2) koyared 3) MHCYJIUH 4) MUO3HH
24. Kakue XMMHYECKHE COCTUHEHUS SBISIFOTCS OCHOBHBIM KOMITOHEHTOB S/IOB SI/TOBUTBIX JKUBOTHBIX ?
1) 6enku  2) munuasl  3) yriaeBoabl 4) HyKJICHHOBBIE KUCIOTHI
25. TIpu BO30YX/1€HUH KJIETKH HOHBI HATPHSI IEPEMEIIAIOTCS BHYTPb KJIETKH, HOHBI HATPUSI HAPYKY, TAKOH
BU/JI TPAHCIIOPTA HA3bIBACTCA:
1) ocmoc  2) mupdysust 3) nuHOIMTO3 4) aKTUBHBINA TPAHCIIOPT

Kputepuu orieHUBaHMs TECTUPOBAHUS

[Ipu TecTupoBanum Bce BepHBIE OTBETHI OepyTcs 3a 100%, Tor/1a OTMETKA BBICTABIISETCS B COOTBETCTBUH C
TaOIUIICH:

[IpornieHT BBIMOTHEHUS 3a1aHust/OTMETKA

95% u GoJiee - OTIAUYHO

80-94%% - xopomio

66-79%% - yIoBIETBOPUTEITHHO

MeHee 66% - HeYJOBIETBOPUTEILHO

Tema 7. «Accumunsinus. [IpeoOpazoBanue SHEPTUU U BEIIECCTBA»
CemuHap-KoJUI0OKBUYM. BOmpock! i1t pacCMOTpEHUS:
ABTOTpO(HEIC U TeTepOTPO(HBIC OPTAHU3MBI.
AccuMmsLus.

doTocHuHTE3.

[IpeobOpazoBanue 3Hepruu Ipu POTOCHHTEE.

doToapIxaHue.

XeMOCHHTE3.

oo wdE

Tewma 8. «Bun — Hagopranusmennas cuctema. Ero kputepun»
®opym. Bonpock! aiist paccmotpenus Ha Gpopyme:

Buz. O6mue npusHaky.

Kpurepuu Buna.

MHorooOpasue BUJ0B B IPUPOAE, €r0 MPUUUHBI.

Bnusinue nedareiabHOCTH YeI0BeKa Ha MHOT0oOpas3ue BUI0B.
buonornueckuii nmporpecc u perpecc.

Bun B BuI0o06pazoBanue.

HamnpaBnenus B 3BOIIOLNH.

NogakrowhE

Tema 9. «HacaeacTBEHHOCTh U U3MEHUHUBOCTD)

CeMuHap-KkouI0KBHYM. Bornpocs! aist o0cyKaeHus:

[lonsTHe 0 HACIEACTBEHHOCTH U U3MECHUYMBOCTH.

ITonstre o renax. I'eHeTHKA.

OcHOBHBIC METOJIBI HCCIIEOBAHUS B TCHETUKE.

['ubpumonornaeckuii METO/I.

3akonsl Menpgens.

MoaudukanoHHast K3MEHYUBOCTH, €€ 3HAaYCHUE B )KU3HU Opranuzma. [Ipusnaku.
JluruGpuHoe CKpeIBaHue.

3aK0oH HE3aBUCUMOTO HACJICIOBAHUSI TIPU3HAKOB.

N~ WNE

Tema 10. «BoO3HUKHOBEHUE KU3HU HA 3eMIIE»
1. Cemunap-KomIoKBUYM. Bompocs! 1ist 00CyKIeHUS:
2. OCHOBHBIE TIPU3HAKH JKHUBOTO.
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OCHOBHBIE MOJIOKEHUS SBOJTIOIMOHHON TEOPUH.
CoBpeMeHHbIE TPEJCTABICHUS O MPOUCXOKICHUHN KU3HU.
JIBIOKYIITE CHITBI DBOJTFOIIHH.

HacnencTBeHHOCTb.

EcrecTBeHHBIN U HCKYCCTBEHHBIN 0TOOD.

No o ko

Tema 11. «OcHOBBI CHUCTEMAaTHUKH >KMBOTHBIX M pacTeHUi. OCHOBHbIE CHCTEMAaTHYECKHE IPU3HAKH
0€CrO3BOHOYHBIX U TO3BOHOYHBIX KHBOTHBIX)

CemuHap-Kkou10KBUYM. Borpocs! a1 06CcyxieHus:

CucremaTHKa >KMBOTHOT'O U PaCTUTEIBLHOTO MUpA.

CucrtemaTnyeckue NpU3HaKU OCHOBHBIX IPYII O€CII03BOHOYHBIX U IIO3BOHOYHBIX PACTEHHH.
[{apcTBO TpUOHI.

IapcTBo pacrenuii. I[loguapcrso Bogopocnu. IloauapcTBo BeICIINE pacTeHHUS.

[TonnapcTBO OIHOKIETOYHBIE )KUBOTHBIE.

ITonapcTBO MHOTOKJIETOUYHBIE AKHUBOTHBIE.

OcCoOEeHHOCTH CTPOEHUS U PA3MHOXKEHUS JKI'YTHKOHOCIIEB.

Tun undyzopun.

OCoOEeHHOCTH CTPOCHUS TUIIOB I'yOOK, KHIIEYHOIIOJIOCTHBIX.

0. Tumsl m10cKUe, KPyriible, KOJIbYaThle YEPBHU.

1. Tun unenucronorue. Knaccudukanus 4ieHUCTOHOTUX.

. Knacc nacexkombie.

13. Tum xopnossie. Knaccudukanus XopaoBbIX.

RRO©oo NGO~ WNE

=
N

Tema 12. «ITapa3suTu3sm Kak 3KOJIOTUYECKOE SIBICHUE)

CemuHap-KOUIOKBUYM. Borpocs! asist 00CyKIeHUs:

Knaccugukanus napasuros.

OpranusM Kak cpeia 00UTaHus Napa3uToB.

B3aumooTHOLIEHNS B cCHCTEME Napa3UT-X0351H. JKU3HEHHbIE LIUKIIBI 1APa3UTOB.
[TpupoaHO-04yaroBsie OONIE3HU.

IIpocreiilne — napa3suTbl BHyTPEHHEN CPEBI.

Cocanpuyuky.

JlenTouHbIE YepBH.

Kpyrisle uepBu — reo- 1 OMOTreIbMHUHTHI.

SInoBuUTHIE TayKOOOpPa3HEbIE.

10 Krnemum — nepenocunku Bo30yautenei 60ae3HeN U MOCTOSHHBIE TAPA3UTHI.
11. HacekoMmble — Me€XaHWYECKHE IEPEHOCUUKH BO30yanuTeNel Oosie3HeH.

12. Hacekomble — BpeMEHHBIE U IOCTOSTHHBIE KPOBOCOCYIIIUE MTAPA3HUTHI.

CoNoUA~AWNE

Tema 13. «buotuueckuii KpyroBopor»

CemuHap-KouI0KBUYM. Borpocs! a1 06CcyxieHus:

1. buorHueckuit KpyroBopoT

2. Y4acTHHKH OMOTHYECKOTO KPyTrOBOpPOTA.

3. JKusoe BeriectBo

4. Ponb 5XMBOTO BELIECTBA B KPYrOBOPOTE BEIIIECTB U SHEPTUH B OHOchepe.

Tema 14. «Oxocucremar

CeMuHap-KoJUIOKBIYM. Bompocs! aiist o0cykaeHus:
[TonsiTue 06 sKOcHUCTEMAX.

YpoBHM OpraHU3aliH >KHUBOTO.
MonexynsapHbIil YPOBEHb

Knerounslii ypoBeHb

OpraHHblil YpOBEHb

OpraHnu3MeHHbIN YpPOBEHb

oakrwdE
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7. TxaHeBBI YPOBEHB

8. OpraHusMeHHBIH ypOBEHb
9. TlonynsAMOHHBIA YPOBEHB
10. buonieHOTHYECKUH YPOBEHB
11. buocdepHsiit ypoBeHBb

Tema 15. «[TonynsmmonHas 3Konorus. buoreHomorus»

CemuHap-KOUIOKBUYM. Borpocs! asist 00CyxKieHus:

Y4acTHUKH OMOTUYECKOTO KPYrOBOPOTA.

JKuBoe BemiecTBo 1 ero poiib B KPYroBOPOTE BEIIECTB U YHEPTUH B Ouocdepe.

[TonsiTue 06 sKocucTemMax.

YpoBHHM OpraHu3alny >KMBOro. MOJIEKYJISIPHBIN, KJIETOYHBINA, OpPraHHbIM, OpPraHU3MEHHbIN, TKaHEBO,
OpraHU3MEHHBIN, TOMYJISAIIMOHHBIN, OMOIIEHOTHYECKUH, OMoc(epHBIN YPOBHHU.

5. ITomynsuust — CTpyKTypHasi €AMHUIA BUJIA.

6. CrtpykTypa W CBOMCTBA MOMYJISIIMH.

7. JluHamuka nomyJIALuM.
8
9

el N

[TpuunHbI KOJIeOAHMS YUCICHHOCTH B MOMYJISIUIX.

. bronenossl: cTpykTypa u cBoicrBa. ['omeocras.
10. lunamuka OMOLIEHO30B.
11. Tpouueckue nenu u ceTu.
12. Dxonoruyeckasi CyKIeCcCHs.
13. buoreoneHo3.
14. TIpotyKTUBHOCTb SKOCUCTEMBI.
Tema 16. «buochepa»
CemuHap-KOJUIOKBUYM. Borpocsr i1t 00CcyxneHust:
Yuenne BepHajckoro o 6uocdepe.
CoBpeMeHHBIE MOJIOKEHHsI yueHHs 0 Onocdepe.
BeprtukanbHas CTpyKTypa OHOChEpHI.
Atmocdepa.
Tanpocdepa.
Jlurocdepa.

oo wdE

Tema 17. «buotndeckue u abuoTHueckue GakTopbl Cpeab»
CeMuHap-KkouI0KBHYM. Bornpocs! fist o0CcyKaeHus:
Temneparypa.

Cger.

JlaBneHue.

BiraxxHOCTSB.

KucnoponHslil pexum.

OCHOBHBIE 3aKOHBI SKOJIOTHH.

IIpaBuiia MakcuMyma U MUHAMYyMa.

BHyTpu BU10BBIE M MEKBUJIOBBIE B3aMMOOTHOIIEHHUS.

NN E

Tema 18. «AHTpOTIOreHHOE BO3/ICHCTBHE Ha OHochepy»

Mo3rosoii wrypm

OO6cyxieHne TeMbl BO3/EICTBIE CEeIbCKOX03IHCTBEHHOM 1eATEIbHOCTH YeJI0BeKa Ha MPUPOAY (BIUSIHUE C/X
JEeSITEeNbHOCTH Ha SKOJIOTHYECKOE paBHOBECHE, MPOOIeMa OXPaHbl 3eMEIbHBIX PECYPCOB, MHTEHCHU(PHKAIHS
3emJiefienusi, aJIbTepHAaTHUBHOE  3eMJIefieNiue, PpEeKyIbTHBAlMsl  3€Melb, OJHepromnorpedereHue U
OMONPOYKTUBHOCTh arposkocucteM u jp.). Ilouck BapmanToB pemeHus mnpobdiem. Otbop Hambomee
YIauHBIX UAEH, KOTOPbIE MOTYT OBITH UCIIOJIB30BaHbI B IPAKTHUKE.

DTarbl TPOBEICHUSI MO3TOBOTO MITypMa
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Oran 1 «Pa3Beakay. [IpoBoauTcs mepBblid MO3TOBOM IITYpM, Ha KOTOPOM «TPYHION T€HEpAlUH HICH»
BBIIBUTAIOTCS NIEPBBIC UAECHU. DTOT 3TAll paCCMaTPUBAETCS KaK 3Tall TeHEepaluy UeH.

Oran 2 «KouTpagukrauus». Ha 3ToM 3Tame y4yacTHHKM NPOJOJDKAIOT BBIIBUIATH HJAEH, HO Ha
BBICKA3bIBAaHUS 110 MIOBOAY IIPOOJIEMbI HAKJIAABIBAETCS OJHO OTPAaHUYEHUE: Ty XKeE 3a7a4y HY’KHO PELIUTh, HE
npuberas K YK€ BBICKAa3aHHBIM  mpemioxkeHus M. OnoOpsoTcs W MOANCPKUBAIOTCA — UJIEH,
IIPOTUBOIIOJIOKHBIE PAaHEE BHICKA3aHHBIM.

B pe3ynbrare peannzanuy Takoro noaxoJa COCTaBISIOTCS JBa MPOTUBOIIOJIOXKHBIX CIUCKA MPEIIOKEHUN K
pemieHnio mpoOsieMbl. B cymme OHHM conep)KaT MaKCUMyM NPEIJIOKEHHH W KOHTPIPEIOKEHHM.
Hau6onpmmii s ekt monydaercs, Korja y4acCTHUKaMH MO3TOBOTO HITYpMa Ha MEPBOM W BTOPOIl cTagusx
OyAyT pasHble JIOJM: TOJYEPKHBas HEOOXOTUMOCTh «HE TPOTaTh» paHee MOJYYECHHBIC MPeNIOKECHUS,
KOTOPBIE MIPEACTABIISIIOTCS KaK TYIMKOBBIE, BEAYIIUN HE 3alPEIaeT UX UCIIOIb30BATh.

Oran 3 «CunTte3». Ha 3TOM 3Tame Kk 0OCYXIIEHUIO MOJKIIIOUAeTCs «Trpymma oneHkn». OHa COBMEIIAET B
OJIHOM cucTeMe MpeIOKEHHUs, BbICKa3aHHBIE B XOJI€ MEPBOTO M BTOPOrO OOCYKIEHHUS, U BbIpaOaThIBACT
peuieHusl.

Oran 4 «lIporHo3». Ha o0CHOBE «CHMHTETHYECKOIrO» CIHMCKa HACH NpemyaraeTcs IMpPOrHO3UPOBAThH
BO3MO>XHOCTHU U TPYJHOCTH, BBITEKAIOIINE U3 PELLICHUS.

Oran 5 «['enepanuzanusi». CMBICI 3TOT0 3Tara 3aKII04aeTcss B 0000IICHUN MONYYCHHBIX HEH, CBEICHHE
UX MHOT000Opa3usi K HeOOJIBIIOMY YUCITY TPUHIUIIOB.

Oran 6 «/ectpykuus». JlaHHBI 3Tanm IPOBOJUTCSA C LENbI0 MPOBEPKH IOJYYEHHBIX PpE3yJIbTaTOB «HA
npovHOCThY. ET0 33/1a4a - «pasrpOMHUThY MPEIUIOKESHUS C PA3TUYHBIX TO3UIUI: JTOTHYECKOH, (PaKTHYECKOH,
counanbHOU. KpuTHKa mpu 3TOM JOMyCTHUMAa TOJIBKO B OTHOLIEHUH CPOPMYIUPOBAHHBIX HAEH, HO HE JPYT
npyra. [{ns noBeimenns 3¢p¢GEKTUBHOCTH 3TOTO dTarna HEOOXOAMMO CPOPMHPOBATH PA3HOKAYECTBEHHBIN B
MHTEJJIEKTYabHOM U MPO(PECCHOHATBHOM OTHOIIIEHUU COCTAaB IPYMIbI; 00ECIEUNUTh aIMUHUCTPATUBHYIO U
IOPUINYECKYIO HE3aBHCUMOCTD €€ WICHOB OT OPTaHMU3aTOPOB Pa3pabOTKHU; HE HA3bIBATh aBTOPOB HJICH.
[Tocne mpoBeaeHUs: BCEX 3TANOB MPUHUMAETCS OKOHUYATENbHOE pemienue. Cieayer, 0lHaKo, OTMETUTh, YTO
METOJIMKA HE 3aMEHSIET HU TajlaHTa, HU 3HAHWM, HU ONBITA JIIOJEH, OHA TOJBKO NMPUYMHOXKAET UX MBICIH.
ATMocdepa SMOLMOHANBHON MPUIIOJAHATOCTH, KOTOpas CO3MaeTcs MpH KOJUJIEKTUBHOM MBIIICHUH,
CIIOCOOCTBYET BCKPBITHIO TITyOMHHBIX TBOPUECKUX PE3EPBOB UEIOBEUYECKOM JTMUHOCTH.

TexHuKa reHepupoBaHus UIeH

Yacro nocie 3—5 MUHYT NPOBEAECHNS MO3TOBOM aTakyd TEMII MTOAaYU UM €€ YJaCTHUKaMH CHUXKAETCA, U
OHAa Ha4yMHAeT 3aryxarb. lIpermogaBaTent0 pPEKOMEHAYETCS HUMETh II0J PYKOM BONPOCHHUK IS
reHepupoBanusi uaeil. Ecau mo3roBas aTaka MPOBOJUTCS OJUH HA OJAMH C MPOOJIEMOH, TO BOINPOCHHUK
OKa)eT HE3aMEHUMYIO [IOMOIb.

BOITPOCHUK 1JIs1 TEHEPUPOBAHUA MJIEN

1. NmuTe apyrue myTH UCHoib3oBaHuA. [ae Obl 3T0 emie npuMeHUTh? HoBble MyTH HCHOIB30BaHMS TOTO,
4T0 ecTh. Kakue elle npruMeHeHus uccieyeMoro o0bekTa BO3MOKHBI, KaK €10 MOAU(PHUIIMPOBATH?

2. Yto npucnocoduts? YTo ecTh MOX0XKEro, UTO MOXKHO cKonupoBaTh? Ha kakue emie uaen HaBOJUT 3TOT
o0wekT? [IpoBenuTe mapaienu Mexy uaesiMu, hakramu, BEIIaMH, MPOIeCCaMH.

3. Uro yBemuuuth? Yrto nobGaBuTh? bonbiie Bpemenn? YpenuuuTh dactoTy? Pasmepri? Jl06aBUTH Kk
cocraBisttonelt eme oany yacts? [IpoayonmupoBats? Y MHOKUTE?

4. Yro moaudunuponats? M3menure 3HaueHue, LBET, ABMKEHHUE, TOPSIOK, GopMy, 00BEM, YTO U KaK elle
MOHO U3MEHHUTH?

5. Yro ymenpummth? Cxarp? Paspenuts? MununattopusupoBars? Hckmounts? CrenaTb MEHbIIE, JETYE,
MemieHHee? Pacmennts?

6. Uro 3ameHuTs? UTO Mcnonb3oBaTh BMecTo 3Toro? Jpyroit nuctpyment? [pyroi npouecc? [Ipyroi Bua
sHeprun? Mzmenuts mecto? Bpemsa? [{pyroit moaxoas npobieme?

7. Kak peopranuzoBats? IlomMeHATH MecTamMu KOMIOHEHTHI? [Ipyras mocnenosatenbHocTh! Ilopsaok? U
MOKHO JHM 3aMEHUTh KaKylo-TO 4YacTh 00bekTa? BBectu apyryto miuaHupoBky? I[lomeHsTh MecTamu
CTOUMOCTH U 3PPEKTUBHOCTH?

8. PesepcupoBarb? [loMeHATh MeCTaMU MOJIOKUTENbHBIE U OTpULIaTeNbHbIE (akTopbl? [IpuMenuTs MeTos,
noMeHsiTe poiu. Bkimounte B 00paTHOM HaIlpaBICHHH.
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9. KomOunupoBatrs? UTo, ecinm MCHOJIB30BaTh CIUIAaB, CMeCh, accopTu? KomMOMHUpYHTE 1IeTH, MOIXOJIHI,
uaeu!

RRO©oOo NGO~ WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.

TeMbl KOHTPOJIbHBIX 32IaHUM.

XHUMHUYECKUI COCTaB KJIETKU

Kinerounas teopus.

Crpoenne U QyHKIIUN MEMOpaH.

DyKapuOThI U IPOKAPUOTBHI.

JleneHuie KIeTOK- OCHOBA Pa3MHOXKEHUS U POCTAa OPraHU3MOB.
Pa3mMHOxeHME OpraHu3MOB.

DopMBI pa3MHOKEHHUSI OPTraHU3MOB

OcHOBHbIE 32aKOHOMEPHOCTH AIMOPUOHATILHOTO Pa3BUTHS.
PerynsitopHbie U CUTHaIbHBIEC BEIIECTBA.

Accummsinust. [Ipeo6pa3oBanue SHEPrUM U BELIECTB.
Bun — Hagoprauu3MeHHas cUcTeMA.

HacneacTBeHHOCTh M1 U3BMEHYUBOCTD.

Bo3nukHOBeHME )XU3HU HA 3eMIie

[Tapa3uTrsM Kak SKOJI0rMYECKOE SIBIICHUE.

buotnueckuii KpyroBopor.

Bbuoreorienos

buotnueckue u abnotryeckre (hakTopbl Cpeibl.
AHTpONOreHHOe BO3/IeHCTBIE Ha Ouochepy

© N Uk WD

10.

11.
12.
13.
14,

15.
16.
17.
18.
19.
20.
21.
22.
23.

Ilepeuens BONPOCOB U 3a1aHUIi, BBIHOCUMBIX HA IK3aMeH

[IpenmeT u 3amaum 6rosorun. MeTobl OMOJOTHYECKUX HCCieaoBaHul. [IpumMeneHue
OMOJIOrMYECKUX 3HAHUM.

CymHocTb 1 cyocTpart xu3Hu. CBONCTBA )KUBOTO.
XuMuueckuii coctas KieTkd. Kitaccudukariyiss opraHiuecKix BEIECTB U XUMUYECKUX 3JIEMEHTOB B KIIETKE.
Heoprannueckue Beniectsa KIeTku. VIX pob B JKU3HEIEATENBHOCTH KIIETKU. Boza.
Crpoenne v (PyHKITUH YTIIEBOJIOB, JIUITHJIOB.
benku: ctpoenue knaccudurarys, GyHKIHH.
Hyxnennossie kucnorsl. JIHK. Ctpoenue u pois B kiietke PHK 1 ATO.
Inactrdeckuii 1 sHepreTUyeckuii oOMeH B KieTke. [ mikomus. Kucnoposoe paciiernienye.
. OCHOBHBIE ITOJIOKEHUS KIIETOYHON TEOPUHU.
Crtpoenne memOpan. CBoiicTBa U pyHKIIMU MEMOpaH.
IIpoxapuots! 1 3ykapuoTsl. CTpoeHHE.
JIBuxenue kinetok. OpraHouabl JBUKEHUS.
Oco0eHHOCTH CTpOeHUs pacTUTENbHON KieTKu. O0osnouku. CTpoeHHe spa pacTUTENbHOMN KIETKH.

OpraHouipl KJIETKH: 3HI0IIa3MaTUYECKUN PETUKYIYM, pUOOCOMBI, anmnapaT [ o1b1Ku, 113 0COMBI,
MHTOXOHJIPHHU.

[ImacTuabl M BaKyOJIM paCTUTEIBHOMN KIETKH.

CtpoeHHE U )KU3HEAEATENBHOCTD KJIIETKH )KUBOTHOTO.

[Ima3manemma.

HememOpaHHbIe OpraHesuibl.

SAnpo U SAPBIIIKO KUBOTHOW KIIETKH.

JKu3HeHHBII LUK KIIETKU. Buzpl 1enenns KieTok.

[IpecunTeTMUEeCKNiA 1 CUHTETHYECKHI TIEPUO/T IEJIEHUS] KJIETKH.

Muro3, u ero 3Hauenue. [Ipodaza muroza. Meradaza u anadasza murosa. Tenodaza Muro3a. AMUTO3.
Melio3, ero 3HaueHHE, OTIAMYHUE OT MUTO3A.



24.
25.
26.
217.
28.
29.
30.
31
32.

33.
34.
35.
36.
37.
38.
39.
40.

41.
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HaGop xpomocoM B rameTax ¥ coMmaTHdeckux KieTkax. Kapuorwr.

becnonoe pazmuoxenue. [lonoBoe pasmuoxenue. [lapTeHorenes.

B3aumooTHOIIIEHNE BHEILIHETO M BHYTPEHHETO B OHTOreHes3e. lleprnoabl oHTOreHesa.

Jlpobnenue u racTpysius.

I'ucrorenes u opranorenes. AuddepeHnnpoBka 3apobIIIEeBbIX JIUCTKOB.

I'opmonbl, BUTaMuubl, pepMeHThl. DepMEHTATUBHBIN KaTaIu3.

['eHeTnyeckuii KOJ U €ro CBOMCTBA.

Accuvmsiist. @otocuntes. [IpeoOpazoBanue sHepriu npu Gorocunatese. oTopIxanre. XeMOCHHTES.

Bun. O6mme npusnaku Kpurepun Buna. MHOroodpasue BUIOB B PUPOJE, €ro NPUIMHBL. BrinsHue
JeATENbHOCTH YeJIOBEKa Ha MHOTOOOpasre BUJIOB.

Busib! 1 BU1006pazoBaHue.

IToHATHE O HACIEACTBEHHOCTH U U3MEHYMBOCTU. [IoHATHE O reHax.

I'eneruka. OCHOBHbBIE METO/BI HCCIEA0BAaHUA B reHeTuKe. [ MOpu1010ruyeckuii MeTos.
3akoHbl MeHens.

Monu¢ukanroHHas U3MEHUMBOCTb, €€ 3HaUeHHE B KHU3HU opranusma. [Ipusnaku.
JurnbpuaHoe cKkpemurBanne. 3aKOH HE3aBUCUMOTO HACTIETOBAaHUS TIPU3HAKOB.

Teopus Onapuna. OCHOBHBIE IPU3HAKU KUBOTO.

K.JInnnen, X.b. Jlamapk. Y. /lapBHH: OCHOBHBIE IIOJIOKEHHS IBOIOLIMOHHONW TEOPUU.
CoBpeMeHHbIE IIPEJICTABICHUS O IPOUCXOKICHUU KU3HU.

JBuxyiue cuibl sBontonuu. Hacnencrsennocts. bopr0a 3a cymiectBoBanue. Ecrec TBEeHHbIN 1
MCKYCCTBEHHBIH 0TOOP.

42. IapcTBo TprObL.

43. TlapcTBO pacTeHUI.

44. TlomiapcTBO BOAOPOCIH.

45. [loanapcTBo BHICIIME PACTEHUSL.

46.
47,
48.
49,
50.
Sl
52.
53.
54.
5.
56.
S7.
58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.

IoarapcTBo OHOKIIETOUHBIE JKUBOTHBIE.

IouapcTBO MHOTOKJIETOYHBIE JKUBOTHBIE.

Oco0EHHOCTH CTPOSHMS M Pa3MHOMKEHUST KTy THKOHOCTIEB.

Tun uadyzopun.

Oco0OeHHOCTH CTPOEHHS TUTIOB I'YOOK, KHIIIEYHOTIOJIOCTHBIX..

Tur unenncronorue. Knaccugukaryst 4ieHUCTOHOTUX.

Kiacc Hacekomble.

Tur xopnosble. Kiaccupukarys Xop/1oBbIX.

Knaccudukarus mapasuros. OpraHu3m Kak cpesia OOUTaHHsI Tapa3uToB.
B3anmooTHOIEHNS B CHCTEME NTAapa3UT-XO35HH.

JKusHeHHble HUKITBI Tapa3uToB. [IprpoiHo-oyaroBbie OOIE3HU.

IIpocreiime — napasuTbl BHyTPEHHEN CPEBL.

CocabIIHKH.

JleHTOUHBIE YEPBH.

Kpyriblie uepBu — reo- 1 GMOreIbMUHTHIL.

SAnoButsie maykooOpasHeIe.

Kremm — nepeHocunky Bo30yauTene 00e3Hel U MOCTOSHHBIE TTapa3UThI.
Hacexomble — MexaHMYeckre NepeHOCUMKH Bo3Oynuteneil OonesHell. Hacekomble — BpeMeHHbIE U
MIOCTOSIHHBIE KPOBOCOCYIIIHE NAPA3UTBHI.

Y4acTHUKH OHOTUYIECKOTO KPYrOBOPOTA.

JKuBoe BeIIecTBO U €ro poJib B KPYroBOPOTE BEILIECTB M SHEPIUH B Ouocdepe.
[TonsiTue 06 3KOCHCTEMAX.

YpoBHU OpraHu3anuu >KMBOTO.

[Nomynsimmst — ctpykrypHas equHAnA Buia. CTpyKTypa M CBOWCTBA MOITYJISILMH.
JuHamuika nomyssiiuid. [TpuduHb! kone6aHus YMCIEHHOCTH B MOIMYJISILIMSX.
Buonienosbl: ctpykTypa u coiictsa. ['omeocras. lunamuka. Tpoduaeckue nenu u ceTu.
DKOJIOTHYECKas CyKIIECCHSL.
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76.
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82.
83.

84.
85.
86.

87.
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[TpoayKTUBHOCTH SKOCUCTEMBI.

VYuenue BepHazckoro o 6uocdepe. CoBpeMeHHBIE MOJIOKEHHS YIeHuUs 0 bruocdepe.

BeprukansHas ctpykrypa 6uocdepsr. Atmocdepa. I'napocdepa. Jlutochepa.

OcHoBHbI€ 3aKOHBI 3K0JIorvd. [IpaBuiia MakcMymMa 1 MUHUMYMa.

BHyTpH BUIOBBIE U MEKBHJIOBBIC B3aIMOOTHOIIICHHUSI.

Bbuotryeckue u abnotnueckre GakTopbl CPepl.

AHTpOIOreHHOE BO3/IeHCTBIE U ero nocienctBust. Kimaccudukarwist 3arpssHuTenei.

XHUMHYECKOE 3arpsi3HEHUE OKpYXKarouien cpenpl. IlomroTaHTbl.

[TpobiemMsl ypOaHU3aIHH.

[MapuukoBbiii 3ddexr. Kucnorneie noxmu. HapymieHue 030HOBOTO CIosi, MPUYMHBI BO3HUKHOBEHUS
030HOBBIX JIBIP.

OCHOBHBIE MEPOIIPHUATHS [0 OXpaHe aTMOC(HEPHOTO BO3LyXa.

PanmoaktuBHOE 3arpsi3HeHHE. XapaKTepHbIE AaHTPONOICHHBbIE —pPaJUAlIOHHBIC BO3/JICHCTBHUS Ha
OKPY’KaIOILLYIO CPENLY.

Tsoxenble MeTawIbl B IPUPOJHBIX Cpeiax: CBUHEL, KaJIMHUM, PTYTb.

[lectuimas! B IpupoIHbIX cpenax. JleMcTBUe NeCTULUIOB.

Hedts u nHedrenponyktsl. CBolicTBa HedrenpoaykToB. BnusHue HedTEmpoayKTOB Ha OKPYXKAIOIIYIO
cpeny.

Mepbl OOpbOBI C 3arps3HEHHEM OKPYKAIOLIEH Cpelbl. DKOIOTMYECKUH MOHUTOPUHT. DKOJIOTHYECKast
AKCIIEpPTH3A.

Taﬁ.lmua 9 — HpnMepr OHCHOYHBIX CPEACTB C KJIKYaMH IIPABUJIBHBIX OTBCTOB

Ne Tun [IpaBunbHBIN
/11 3a/IaHus OTBET

Bpewms
dopmyaupoBKa 3a1aHUs BBITIOJTHEHUS
(B MUHYTaX)

OIIK-1. CnocoOeH omnpenensiTh OHOJOTMYECKMM CTAaTyC M HOPMATHUBHbIE KIMHUYECKUE
1I0Ka3aTeIl OPraHOB U CHCTEM OpPraHU3Ma XHBOTHBIX

1.

3amanne | KakoBa posb 1uTOMIAa3MBI B B 1
3aKpBITOTO | PACTUTEIILHOM KIIETKE

TUTIA a) 3alMINAeT COJCPKUMOE KIIETKH
OT HeOJIaroNnpHUsTHBIX YCIOBHI
0) oOecnieunBaeT M30MpPATEIHHYIO
POHHIIAEMOCTh BEILIECTB
B) OCYIIECTBIISIET CBS3b MEXIY
SAJJPOM U OpTaHOUJaMH
r) oOecrieunBaeT MOCTYIUICHHE B
KJIETKY BEIECTB U3 OKpYXKaroIein
cpempl

[uTomrazma BBITOJIHSIET a 1
(GYHKITHIO CKeJleTa KIETKH 33 CYET
HaJW4us B HEU

a) MUKpOTpyOOUeK

0) MHOKECTBa XJIOPOTLIIACTOB

B) MHOXKECTBA MHUTOXOHIPUI

T) CUCTEMBl  Pa3BETBJICHHBIX
KaHaJIbIEB

Bce opranowasl u SApO KIETKH B 1
CBS3aHBI  MEXAYy  coboii ¢
TIOMOIIIBIO

a) 000JIOUKH

0) ru1a3MaTHYeCcKoi MeMOpaHbl

B) IIUTOILIa3MBbl

I') BaKyoJe

YV 4ero KjiIeTo4Has CTEHKa COCTOUT a 1
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XUMHYECKOMY COCTaBY U
CTPOCHHIO,
OCYIICCTBIISIOIINE
oOMeH BELIECTB u
SHEPrUH U CIIOCOOHBIE K

CaMOPETYJISILIHH.
Onxuako MEXITY
KJIETKaMu
OJIHOKJIETOYHBIX "
MHOTOKJIETOYHBIX
OpraHU3MOB MMEIOTCS U
CYILLIECTBEHHBIE
pa3auyus.

KrneTku oHOKIIETOUHBIX
OpraHu3MOB
MPEACTABISIIOT ~ COOOM
CaMOCTOSITeNIbHbIE
OPTraHU3MBI. Onu
OCYIIECTBIISIOT BCE
GyHKIMM,  MpUCYyLIUE
OpraHu3My: J00bIBaHUE
TTUTIIH, JIBUKCHHE,

pasMHOXEHHE U Jp.
KneTkn ogHOKIETOUHBIX
— 3TO OJTHOBPEMEHHO U
KJICTOYHEBIH, u
OPraHU3MEHHBIA YPOBHHU
OpTraHU3ALNU KU3HHU.

vy MHOTOKJIETOYHOTO
opraHusma KJIeTKa
SBIIIETCS €ro 4YacThIo.
Knerxkn
MHOTOKIETOYHBIX
CHEUUATTUZUPYIOTCA 110
BBITTOJIHSIEMBIM

Ne Tun IIpaBunbHBIN Bpews
wo|  sanamus DopMyIMpOBKa 3a1aHus oTBET BBITIOJTHEHUS
(B MUHYTaX)
U3 XUTHHA:
a) rpuooB
0) G6akrepwii
B) BUPYCOB
5. Uro sBuseTcs  pacTBOpPUTEIEM 0 1
BEIIECTB B KJICTKE:
a) IUTOIlIa3Ma
0) nmu3ocoma
B) PO
6. 3amanue | YeM OTIMYAFOTCS KICTKH Krnerku BCEX 3
OTKPBITOI'O | OTHOKJIETOYHBIX OPraHU3MOB OT OpraHu3MOB
Tuia KJIETOK MHOTOKJIETOYHBIX NPEJCTAaBIAIOT  cOOOM
OpTaHU3MOB? CaMOCTOSITENIbHbIE
JKUBBIC CUCTEMBHI,
CXOJHBIE 1o




45

No Tun [IpaBunbHBIN Bpews
wn | samamms dopmMynUpoOBKa 3a/1aHUs OTEET BBITIOJTHEHHUSI
(B MUHYyTax)
GyHKIUSAM.
Cy1iiecTBoBaTh
CaMOCTOSITEJIBHO KJIETKU
MHOTOKJIETOYHBIX HE
CIIOCOOHBI, HO  BCE
BMeECTE OHHU
o0ecreynBaroT
CYILIECTBOBaHHE
opraHusma.

7. Kakue ¢bynkuuu BeimoaHseT sapo | 1. B sanpe 4

B KJIeTKe? COJICP)KUTCS ~ OCHOBHAs
HaCJIeJCTBEHHAs
uHpopManus, KOTopas
Heobxoauma TS
pa3BHUTHSA LEJIOT0
opranusma c
pazHooOpazuem ero
MPU3HAKOB U CBOWCTB.

2. B nem
MIPOUCXOIUT
BOCITPOM3BEICHUE
(penyruinKaus)
Monekyn JJHK, uro naer
BO3MOYXHOCTh npu
Melo03€ ABYM JOYEPHUM
KJIETKaM MOJyYUTh
OJMHAKOBBII B
KaueCTBEHHOM u
KOJIMYECTBEHHOM
OTHOIICHUU
TE€HETUYECKUI
MaTepua.

3. Anpo
oOecrieunBaeT CHHTE3 Ha
MOJIEKYJIax JHK
pazmnunbix u-PHK, T1-
PHK, p-PHK.

8. Kak ¢ynkumonupyer nuzocoma? 1. JInzocoma 4
nepeMeniaeTcs K
1102000 (S3:10)71 qacTulle,
CIIMBAeTCs C HEH,
o0pa3ys
MTUTICBAPUTETHHYIO
BaKyoOIlb.
2.HacTunpl NOUINA YU
OTMEpIIIHe 4acTH
KIICTKA OKPYKaIOTCsI
bepmenTamMu u
MepeBapuBalOTCS,  TIPU
3TOM CIIOXKHBIE

OpraHN4YCCKUC BCIICCTBA
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/i

Tun
3a7aHus

DopMynHMpoOBKa 3a1aHus

[IpaBunbHBIN
OTBET

Bpewms
BBITIOJTHEHHUSI
(B MUHYyTax)

10.

IpEeBpalIalOTC B MEHee
CIIOKHBIE,  HalpHMep,
OuomnoIuMepbl B
MOHOMEDBHI.

3. Mounomepsl
IPOCTYHAlOT B
UTOILIa3My u
UCTIOJIB3YIOTCSI KIIETKOA.

KaxkoBa poisib OMOTOTHYIECKHIX
MeMOpaH B KJIeTKe?

buonorunueckue
MEMOpaHBI BBITIOIHSIOT
3aIUTHYIO U
TPAHCIIOPTHYIO
GYHKIUH, pa3aeisioT
KJICTKY Ha OTJICJHI,
o0ecrneunBaoT
MEKKJICTOYHBIE
KOHTAKTEHI,
n30upaTenbHOe
MOCTYTUICHUE B KIICTKY
BEIIIECTB U BBIBCACHUE
U3 Hee MPOAYKTOB
oOMmeHa.

YeM OTIIMYAIOTCS KICTKHU
OJIHOKJIETOYHBIX OPTaHU3MOB OT
KJICTOK MHOT'OKJICTOYHBIX
OpraHu3MOB?

Knerxknu BCEX
OpraHu3MOB
MPEACTABISIIOT ~ cOOOM
CaMOCTOSTEIbHEIC
JKUBBIE CHCTEMBEI,
CXOJHBIE o
XUMHUYECKOMY COCTaBY U
CTPOCHHUIO,
OCYIIECTBIISOIINE
obMeH BEIECTB 51
SHEPTUHU U CIIOCOOHBIE K

CaMOpETYJISILIHH.
Onnako MEXKTY
KJIETKaMH
OJIHOKJIETOYHBIX u
MHOTOKJIETOYHBIX
OpraHMW3MOB HUMEIOTCI U
CYILECTBEHHbBIE
pa3auyus.

Kietku ogHOKIETOUHBIX
OpraHu3MOB
MPEJCTaBISIOT  coOoM
CaMOCTOSITENIbHbIE
OpraHU3MBlI. Onn
OCYIIECTBIISIOT BCE

byHKLIMM, — TIpHCYIIUE
OpraHu3My: J0OBIBaHUE
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No Tun [IpaBunbHBIN Bpews
wn | samamms dopmMynUpoOBKa 3a/1aHUs OTEET BBITIOJTHEHHUSI
(B MUHYyTax)
107001128 JIBUKCHHE,
pa3MHOXXEHHE U JIp.
Knerkn ogHOKIETOUHBIX
— 3TO OJIHOBPEMEHHO U
KJI€TOYHEBIHN, u
OpraHU3MEHHBIA YPOBHU
OpTraHU3aINH KU3HU.
Y MHOT'OKJIETOYHOT'O
opranusma KJIETKa
ABIISICTCA €r0  YacThIO.
Kietkn
MHOTOKJICTOYHBIX
CHEIUAIM3UPYIOTCS  TIO0
BBITIOJTHSAEMBIM
GyHKIUAM.
CymiecTBOBaTh
CaMOCTOSITENIHO KIIETKU
MHOTOKJICTOYHBIX HE
CIOCOOHBI, HO  BCE
BMECTE OHH
obecreynBaroT
CYILLECTBOBaHHE
OpraHusma.

11. | IK-1. CnocoGeH wucmoyib30BaTh 0a30BbIE 3HAHUSI €CTECTBEHHBIX HAYK MPH aHAINU3E
3aKOHOMEPHOCTEH CTpoeHHs U (PYHKUMOHUPOBAHUS OpPraHOB U CHUCTEM OPraHOB,
OOMICTIPUHATBIE W COBPEMEHHBIC METOJIBI WCCICIOBAHHS ISl JTUATHOCTUKA W JICUYEeOHO-
poUIaKTUYECKON e TENHOCTH Ha OCHOBE TYMaHHOTO OTHOIIEHHSI K 5KUBOTHBIM.

12. 3amanue | YUro OCYILECTBISAET  3aLIUTY 0 1
3aKpBITOTO | KIETKU u n30UpaTenbHYIo

THIIA IPOHHIIAEMOCTb:

a) armapar ['onbmxu
0) memOpaHa
B) IIUTOILIa3Ma

13. Yrto oTHOCHUTCA K TPOKAPUOTAM: a 1
a) Obakrepuu
0) pacteHus
B) BOJOPOCIIH

14. Uro Ha3BIBAIOT JHEPreTHYECKON B 1
CTaHIIMEN KIIETKHU:
a) IM30COMY
0) xpomMocomy
B) MUTOXOHJPHIO

15. ITo Kakou rpaHule a 1
yCTaHABIUBAETCS rpaHuIa
OMOreoIeHo03a:
a) paCTUTEIbHOU
0) )KUBOTHOM
B) NTUYbEN

16. Buoreonenos: §) 1
a) HCIONB3YIOTCS  Pa3IUYHbBIE
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No Tun [IpaBunbHBIN Bpews
wn | samamms dopmMynUpoOBKa 3a/1aHUs OTEET BBITIOJTHEHHUSI
(B MUHYyTax)
UCTOYHUKHU SHEPTUU TUTST
MOJIyYEHUS TPOAYKIIUH
0) KpYyroBOpOT BEILIECTB
3aMKHYTbIN
B) npeo0IagaroT OJIHaA—/IBE
KYJIBTYpPbI
17. 3aganue B yeM cymHocTh | CorjlacHO 3TOW TeopHH 3
OTKPBITOTO | CUMOMOTHYECKOM TEOpUU | B MIPOIILIOM
THIIA BO3HUKHOBEHUS DYKapuoT? MUTOXOHIPUHI u
TUTACTUTBI SIBIISLITUCH
CaMOCTOSITEIIbHBIMU
MPOKAPUOTAMHU,
MepemeAnMy TT03/1HEe
K  OSHIOCHMOHO3y C
JIPYTHMH  KJICTOYHBIMU
OpraHu3MamH.
MuroxoHapuu "
TTACTUIBI HUMEIOT
COOCTBEHHYIO
KOJBIIEBYIO  MOJIEKYILY
JHK, pubdocombl
MEJIKOro  pa3Mepa u
CITOCOOHBI ICIIUTHCS.
18. Crpykrypa, nousitue | Okpyxaromas cpeaa - 9

OKpYyzKaromas cpelia

cpenqa  obuTaHus U
JIEATEIbHOCTH

YeJI0BEUECTBA,

OKPY’KAIOIIMI YeI0BEKa
MIPUPOIHBII u
CO3JJaHHBIN UM
MaTepHualbHbINI MHDP.
Oxpyxaromas cpena
BKJIFOYAET IMPUPOJIHYIO

Cpelly U HCKYCCTBEHHYIO
B mumpokom cwmbicie B
MOHATHE "OKpY’Karomas

cpera"  Moryr  ObITh
BKJTFOYEHBI
MaTepHabHbIe u
JTyXOBHBIE yCIIOBHUS
CYIIIECTBOBAHMSI u
pa3BUTHSA o01iecTBa.
YacTto mox TEpMHUHOM
"okpyxatomas  cpena
MOHUMAEeTCs TOJIBKO
OKpYy’Karomias
NpUPOJHAs cpena; B
TaKOM 3HAYeHUH OH
UCTIOJB3YyeTCs B
MEKyHAPOIHBIX

COTTallICHUAX
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" Bpemsa
No Tun [IpaBunbHBIN p
dopmynupoBKa 3a1aHus BBITIOJIHEHUS
/i 3a7aHus OTBET
(B MUHYyTax)
19. buocdepa u ee crpykTypa buocdepa (ot rpeu. bios 3

— JKHM3HBb W sphaira —
map) —  o0ojouka
3emiu, COCTaB,
CTPYKTypa M CBOMCTBa
KOTOpOH B TOM WIH

WHOU CTETNICHU
OTIPEEIAIOTCS
HACTOAILIECH WA
MPOIION
JIeATEITbHOCTBIO KUBBIX
OpraHU3MOB.

Tepmun  «Ouocdepa»
BIIEPBBIC MIPUMEHII
9.310cC (1875),

MOHUMMAaBIIMKA €€ Kak
TOHKYIO IIJICHKY JXW3HU

Ha 3eMHOM
MMOBEPXHOCTH, B
3HAYUTEIHLHON Mepe
onpeaensomy  «JInk
SeMitny. OnmHako
3aciyra CO3aHus

LEJOCTHOIO YYEHHS O
ounochepe TpUHAICKUT
B.H. BepHanckomy, Tak
KaK MMEHHO OH pa3BHII

MIPEICTABJICHHE 0
KUBOM BEIIECTBE Kak
OTPOMHOMU
re0JIOTUYECKOMN
(OMOTreoXUMHUYECKO)

cuje, mpeoOpasyromen
CBOIO Cpelay OOWTaHUS.
Bonpmioe BiausHME Ha

B.1. Bepnazackoro
okazasim pabotel B.B.
JlokydaeBa

O TMmoyBe Kak O
€CTECTBEHHO-
HUCTOPUYECKOM Terne.
OcHOBBI ~ y4eHHS O

ounocdepe, M3I0KECHHBIE
B.1. Bepnagckum B
1926 r. B  KHHTE
«buocdepar u
pa3zpabaThIBaBIINECS UM

a0 KOHIIa KHU3HU,
COXPAHAIOT CBOC€
3HA4YCHHC B

COBPEMEHHOM
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No Tun [IpaBunbHBIN Bpews
wn | samamms dopmMynUpoOBKa 3a/1aHUs OTEET BBITIOJTHEHHUSI
(B MUHYyTax)
Hayke.buocepa wumeer
OIpeieICHHbIC
rpanunpl. OHa 3aHUMaeT
HWKHIOO 9acTh
aTMoceppl,  BEpXHHE
ciou Jyimtochepsl U BCIO
rugpocdepy. ['panurist
ouocdepbl B OOJBIION
CTETICHU YCIIOBHBI.
buochepy kak Mecto
COBPEMEHHOTO
oOuTaHHUS OpraHU3MOB
BMECT€ C  CaMHMHU
OpraHu3MaMH  MOJKHO
pa3nenuTth  Ha  TpH
noacdepsr:
reoduocgepa —
BEPXHSIS 9acTh
nuTocdepsl, HaceIeHHAS
reo0MOHTaMHU;
rupoduocdepa —
ruapocdepa 0e3
0136 MHBIX BO/JI,
HaCeJICHHAs
TUAPOOMOHTAMY;
a’poomochepa —
HYDKHSS 9acTh
aTMocdepsl,
HaceJIeHHas
a’poOHOHTAMH.
20. Ponb MPOIYIIEHTOB KpyroBopor yrnepona. 4
KOHCYMEHTOB B 9KOCHCTEME [TpoayuieHTsI
YIIABJIMBAIOT
VIIGKUCBI  ra3 U3
aTMocdepbl u
NEepeBOJIAT ero B
OpraHuvecKre

BELIECTBA, KOHCYMEHTBI
MOTJIOUIAIOT YIJIEpoa B
BHJIE OpraHMYECKHUX
BEUIECTB C  TellaMu
IIPOJYLIEHTOB U
KOHCYMEHTOB  HHU3LIMX
MOPSAJKOB, PEAYLEHTHI
MUHEPATU3YIOT

OpraHMYECKHE BEIECTBA
U BO3BpalIAlOT YIJIEPOJ
B armochepy B BHUIE

yriekucioro rasa. B
Muposom OK€aHe
KpyroBopoT  yriepoja




o1

/i

Tun
3a7aHus

DopMynHMpoOBKa 3a1aHus

[IpaBunbHBIN
OTBET

Bpewms
BBITIOJTHEHHUSI
(B MUHYyTax)

YCIOXHEH TEM, 4YTO

4acTh yriepoa,
COJIepIKaIIerocs B
MEPTBBIX  OpraHu3Max,
OMyCKaeTcss Ha JHO U
HaKaIlJIUBaETCs B
OCaJIOYHBIX  TIOPOJaxX.
Dra dYacTte yriiepoja
BBIKITFOYAETCS u3
OHOJIOrHYECKOI0

KpyroBOpoTa 51
MOCTyIaeT B
re0JIOTMYSCKU

KPYrOBOPOT BEIIIECTB.
I'maBHBIM pe3epByapoM
OHOJOrHYECKU

CBS3aHHOTO  yIyiepoja
SABISIIOTCSL  JIEca, OHH
coaepxat 10 500 mup.
T 3TOrO JJIEMEHTA, YTO
cocraBisteTr 2/3  ero
3armaca B arMocdepe.

BwMmermaTenbcTBO
YeloBeKa B KPYrOBOPOT
yriaepoaa (cxuranue
yras,  HepTH, Trasa,
JnerymuuKkans)
MPUBOJIUT K
BO3PaCTaHUIO

conepxanuss CO2 B
atMocepe M pa3BUTHIO
MapHUKOBOTO A deKra.
CKOpoCTh KpYyroBopoTa
CO2, To ectp Bpems, 3a

KOTOpOE BECh
YTIIEKUCIIBIN ras
aTMocepsl  MPOXOJUT

yepe3 JKUBOE BEILECTBO,
cocraBisgseT okono 300
JeT.

[TponyueHThI —
aBTOTPO(HBIE
OpraHU3MBbI, CIIOCOOHBIC
IPOU3BOIUTH
OpraHUYecKre BElIecTBa
u3 HEOPraHUYEeCKuX,
UCHoJb3ys (OTOCHUHTES
WIN XEMOCHHTE3
(pacTenus "
aBTOTPO(HBIE
OakTepun).
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No Tun [IpaBunbHBIN Bpews
wn | samamms dopmMynUpoOBKa 3a/1aHUs OTEET BBITIOJTHEHHUSI
(B MUHYyTax)
KoncymeHnTsl
(MaKpOKOHCYMEHTHI,
darorpodsr) —
rerepoTpodHbIe
OpTaHU3MBI
MOTpeOIIOINe
OpPraHNYeCcKOe BEIECTBO
MIPOYLIEHTOB WIH
JIPYTHX  KOHCYMCHTOB
(’KMBOTHBIC,
rereporpodHbIe
pacTeHus, HEKOTOphIe
MUKpPOOPTaHU3MBbl).
KoncymeHnTsl  ObIBaroT
MIEPBOTO TOpsIIKa
(puTodarm,
campodaru),  BTOPOTO
opsiIKa (300(aru,
HeKpodarn)
21. OcHoBHbBIE TPUYUHBI pa3pyuienus | 1.  gemorpaduyeckuit 7
ouocdepsr B3pBIB; 2. ypOaHM3anus
HaceJICHHUS; 3.
MPOU3BOJICTBO  C/X Ha
OCHOBE XUMH3AIUU U
MEJIMOpaIH
(ucmonb3oBaHMe TakKk

xKe ynobpenuit); 4.
Hayuno-TexHuyeckui

mporpecc, poct
noTpeOIeHUsT SHEprHH,
IIPOMBILIIEHHON
TNPOJYKIIUH,
HCIIOJIb30BaHUE
CPEACTB TPAHCIIOPTA; S.
JKOJIOTUYECKH
HEpaluoHaJIbHOE
BEJICHUE
X03.1€ATEIIBHOCTU u
OIINOKHU eé
[IJIAHUPOBAHMUS; 6.

aBapuM U KaracTpodsl;
7. BOGHHBIE YYEHUSA U
BOWHBI, 8. M  mpouee
(HeIoCTaTO4YHO pa3BUTA
HayKa SKOJOTHS U Ap).
Ceiiuac B okpy»karouiei
cpene HaKOIUJIOCh
okoiio0 50 TBIC. BUIOB
XUMHYECKHUX
COCIMHEHUN
HECBONCTBEHHBIX
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. Bpewms
No Tun [IpaBunbHBIN p
dopmMynUpoOBKa 3a/1aHUs BBITIOJTHEHHUSI
/1 3aJaHus OTBET
(B MUHYyTax)
JECTPYKTOpaM

HKOCHUCTEM (3TO OTXObI
IjacTMacc M TI.).
bonee 90% 3arpssHenuii
BO3/lyXa  MPUXOJUTCA
Ha aBTOTPAHCIIOPT.
N3Menenue kimmara u
pe3kue KoJieOaHus
IOTOJBI. Hapymenue
Kpyroobopora MHOTHX
BEIIECTB B MPUPOJIE.
NcuesnoBenne

MHOI'MX BUJIOB PACTEHUU
u KUBOTHBIX.
3arpsi3HeHue TOYBHI,
BOJIbI u BO3IyXa
BpEIHBIMU
TOKCUYECKUMU
BEII[ECTBAMH.
3Ha4YMUTENIbHOE
MOBBIIICHHUE YpOBHSI
paauanvyd B HEKOTOPBIX
permonax TIJTAHETHI,
OCOOCHHO  TaM, TJe
MPOUCXOASAT  BOCHHBIC
NEUCTBUA WA
WCTIBITAHUSA. Y CUJIEHUE
yIABTPaduOIETOBOIO
W3JIYYCHHS B pe3yJIbTaTe
HCTOIIEHUS] O30HOBOTO
cios (o 8% wm
00pa3oBaHUs 030HOBBIX
JIBIP.

[TosHBIM KOMIUIEKT OLEHOYHBIX MaTEpUaOB M0 JUCHUILINHE (MOAYII0) (POH] OLIEHOYHBIX CPECTB)
XpaHHUTCS B 3JIEKTPOHHOM BHJIE Ha Kadespe, yTBepKaaroleil pabodyro nporpaMmy TUCHMITIMHBI (MOIYIs),
u B LleHTpe MOHUTOpUHTA U ay/IUTa KauecTBa 00yUECHHUSI.

7.4. Meroauyeckue MaTepuajbl, ONpeAe/siOme NPOUeAYPbl OLEHUBAHMSA Pe3yJabTATOB
o0y4eHuUs1 O AUCHUILIMHE
Tadauna 10 — TexHoJioruyeckasi KAapTa peHTHHIOBBIX 0AJJ10B 110 AU CUMILIMHE

KomuuecTBo MakcumanbHOe Cpox
No KonTponupyembie .

MEpONPUATHIA KOJIMYECTBO MPEICTABIICH
n/m MEpONPHUSTHS

/ 6anbl OanoB us
OcHoBHOoI1 0J10K

1. | OTBeT Ha 3aHATUH ITo
2. | BemomHenue npaktryeckoro 3ajanus | 1 - 5 Gannos 3a 25 ITo
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KonuuectBo MakcumaiibHOE Cpox
No KonTponupyemsbie N
W MEpOTpHITH MEPOIPUATHIA KOJIMYECTBO Ipe/ICTaBIeH
/ 6amel 0amioB ust
paboty pacnucaHuio
3. | Jlokiaj 1o JIOIOJHUTEIILHOM TeMe ITo
1 Gamn 4 pacCIUCaHHIO
4. | JloroaHneHune ITo
0,2 6amma 1 pacIycaHuio
5. | Cnaga pedepara 1o HarpaBICHHUIO 5 GaIIOB 34 5 ITo
pedepar pacCIUCaHHIO
6. OTBeT Ha 3a4ETHOM coOeceqOBaHNHI Tlo 10 Gaos 40 Ilo
33 OTBET pacluCaHuIo
Bcero 90 -
Baok 6onycoB
7. | OrcyTcTBUE MPOMYCKOB JIEKIUN 0,1 Gamnn 3a 5 ITo
3aHSATHE paCTIFICAHHIO
8. CBOEBpPEMEHHOE BBIITOJTHEHUE BCEX 0,1-05 5 Ilo
3aJlaHui OayToB paclUCaHUIO
Bcero 10 -
UTOro 100 -
Tadoauua 11 — Cucrema mrpados (17151 0IHOT0 3aHATHS)
ITokazarenb bamn
Ono3gaHue Ha 3aHATHE -1
Hapymenne yue6HOM TUCIUIIMHBI -1
HerotoBHOCTH K 3aHATHIO -3
[Tponyck 3aHsTUS 6€3 YBaXKUTEIbHON NPUYHHBI -2
[Tpomyck nekuyu 0e3 yBaKUTEIbHOW TPUUHHBI -2
Hapymienue nmpaBusl TEXHUKH 0€30MaCHOCTH -1

Tabmmpa 12 — Illkana mnepeBoga pPeWTHHIOBBIX 0aJ1JI0B

nmo JTMCUMIIJIMHE

B HUTOIOBYIO OIICHKY 3a

cemecTp

Cymma 6amioB Onenka no 4-0ajIbHOI 1IKane
90-100 5 (OTIMYHO)
85-89
;8:32 4 (xopomo) 3auyTeHo
6569 3
60-64 (YZIOBIIETBOPUTEITHHO)
Huxe 60 2 (HeyIOBJIETBOPUTEIHHO) He 3auteno

HpI/I peam3aniui JUCHUIIIIMHBL B 3aBUCUMOCTH OT YPOBHS HOATOTOBJIICHHOCTH 06yanOHlHXC${ MOTYT
OBITH UCIOJIL30BAaHBI HHEIE q)OpMI)I, MCETOABI KOHTPOJIA U OLHCHOYHBIC CPEACTBA, UCXOOA H3 KOHerTHOﬁ

CUTYyalllu.

8. YYHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHMUIIIAHBI
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8.1. OcHoBHas tuTEpaTypa

1.
2.

[TexoB A.II. buonorus ¢ ocHoBamMu 3konoruu: Yueb. s By3oB. CII10.: Jlans, 2011. — 672
buonorus. PykoBoaCTBO K MPaKTUUECKUM 3aHATUSIM [ DJIEKTPOHHBIN pecypc] : yaeOHoe mocodue
/ Mapkuna B.B., O6opotucros FO. /1., Jlucarora H.I'. u np. ; Ilox pen. B.B. Mapkunoii - M. :
I'S0TAP-Menua, 2015. - http://www.studentlibrary.ru/book/ISBN9785970434154.html

8.2. lonosiHMTE/ILHAS JIUTEPATypPa

1.

buonorust ¢ ocHoBammu »skojoruu : gomn. HayuHo-merton. coBetom 1o Ouonoruu M-Ba
oOpa3oBanus u Hayku P® B kauectBe y4eO. A By30B IO HampasjieHuio "Xumusg" / mox pen.
A.C. JIykarkuHa. - M. : Akagemus, 2008. - 400 c.

OkoHoMUYecKast 3(h(HEeKTUBHOCTH MEPONPUATHI 0 COXPAHEHHIO OMOJIOTHYECKOT0 pa3HO00pasus
[DnexTponnsbiit pecype] / O.C. llumosa, O.H. Jlomauyk, B.M. baitvopoB - Munck : benopyc.
Hayka, 2010. - http://www.studentlibrary.ru/book/ISBN9789850811356.htmi

Opranuzanus JIeSITebHOCTH Yy4YallluXcs NMpU M3ydyeHHH Kypca "buonoruudeckoe kpaepeneHue"
[OnexTponnblii  pecypc] / Mwmakosa B.H. - M. : @JHWHTA, 2016. -
http://www.studentlibrary.ru/book/ISBN9785976525818.html

Mup Mukpoopranu3MoB B 6uocdepe [Dnexrponnsiii pecype] / H.A. Kosanes, I1.A. Kpacouxo,
B.®. JIuTBUHOB - Munck : benopyc. Hayka, 2014. -
http://www.studentlibrary.ru/book/ISBN9789850816931.html

buonoruueckas uctopust 3emin [DnekTpoHHsblid pecype] : Yue6. [Tocobue / EcbkoB E.K. - M. :
Abpuc, 2012. - http://www.studentlibrary.ru/book/ISBN9785437200384.html

XuMHUs OMOJIOTUYECKH aKTUBHBIX BEIIECTB M YKM3HEHHBIX MPOIECCOB [DIEKTPOHHBIA pecypc]:
yuebHoe mocobme / Antuna E.B. - HMBanoBo : MBan. roc. xum.-rexHon. yH-T., 2015. -
http://www.studentlibrary.ru/book/ghtu_023.html

MukpoOuoyiorusi ¥ HMMYHOJIOTHSI [DIeKTpoHHBIM pecypc]: yueObnmk / Ilom pem. A. A.
BopobnbeBa. - 2-e uzn., nepepad. u gom. - M. : Meaununa, 2005. - (Yue6. nut. [ns cryneHToB
MEIUIIMHCKUX BY30B). - http://www.studentlibrary.ru/book/ISBN5225042716.html

8.3. UuTepHeT-pecypchbl, HEOOXOAMMbIE 1JI1 OCBOECHM S U CIUTITIHHBI

1.
2.

DJIEKTPOHHasi 0M0/IM0TEeKa «ACTPAXaHCKHU IOCYAapCTBEHHBIN YHHBEPCUTET»
duekTpoHHo-0nbnoTeunas cucrema (AbC) OO0 «IloanTexpecype» «KoHncyabTaHT

cTyaeHTa». MHOronpoguibHbIi 00pazoBaTenabHbli pecypc «KOHCYIBTAHT CTyI€HTa) SIBISETCS
ANEKTPOHHON OMOIMOTEYHON CUCTEMOM, MPEAOCTAaBIISIONIeH JOCTyN yepe3 ceTh IHTepHeT K yueOHO
JUTEpaType U JOMOJHUTEIbHBIM MaTepuaiaM, IPUOOPETEHHBIM Ha OCHOBAHUU MPSIMBIX JIOTOBOPOB €
npaBoobnagarensmu. Karanor conepxut 6onee 15 000 HaumenoBanui uzganuii. www.studentlibrary.ru.
Pecucmpayus ¢ komnviomepos AI'Y

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

JlucuunianHa npoBouTes Ha 0a3e Kadeapsl arpOTeXHOIOTHI M BETEPHHAPHOW METUIIMHBI B
ayauTopun «YueOHast 1aboparopus (U3N0IOTUH, TaTHUINOTIOTUH, BETEPHHAPHON SKOJIOTHUH U TCHETHKI
(yueOnblit kKopmyc Ne5).
HeoOxonumoe obopynoBanue:

— JHocka - 1 mr.

Pabouee mecto mpenoaBarens - 1 mrT.
VY4eOHbIe CTOMBI — 7 MIT.

Crynbs — 14 wr.

OKpaH NPOEKINOHHBIN- 1 mmIT.

ITpoexrop — 1 .

Hoyt6yk — 1 mir.

Tenesuszop ¢ DVD npourpsiBatenem — 1 wr.
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— Habop mrakaToB

— Habop yuebnbix puapmMoB

Pabovas mporpamMma JMCHMIUIMHBEI IPU HEOOXOAUMOCTH MOXKET OBITh afanTupoBaHa Is 00yYeHHS
(B TOM umuClie ¢ MPUMEHEHHEM JUCTAHIIMOHHBIX O0pPA30BATEIbHBIX TEXHOJIOTHIA) JIMI[ C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbsI, WHBAIUIOB. {751 3TOro Tpebyercst 3asiBiIeHUE OOYYaIOLIMXCS, SBIISIOLIMXCS
JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsI, MHBAIMIAMU, UM UX 3aKOHHBIX IPEICTaBUTENEH U
PEKOMEHJALUHU TICUXOJIOT0-MEAMKO-TIeIarOTHYeCKO KOMUCCHH. JlIs1 MHBAIMIOB cojep)kaHue paboueit
MPOrpaMMbl JTUCIUIUIMHBI MOKET OIpPEAENAThCS TaKKe B COOTBETCTBUU C MHIUBUAYAIbHOW MpOTrpamMMoin
peabunuranyu UHBaIUAA (TIPU HATHMYUH ).



