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1. O01mue noJ10KeHus

KoHTpoIbHO-01LIEHOUHBIE CPEICTBA MPEIHA3HAYEHBI JJI1 KOHTPOJISI U OIICHKH 00pa30BaTeIbHBIX
JOCTUKEHHUIM 00yJaroIuxcsi, OCBOMBIINX IPOrpaMMy y4eOHOM JUCITUILTUHBI

OVII. COO. 01.08 Buonozus

@OHJ| OLICHOYHBIX CPEACTB BKJIKOYAIOT KOHTPOJIBHO-OLIEHOYHBIE MaTepHallbl JUIs IIPOBE-
JIEHUS TEKYILIETO KOHTPOJIS U MPOMEKYTOUHOU aTTecTalluu B (hopMe 9K3ameHa.

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMUTCS B TEUEHHE CeMecTpa B (hopMe MepuoIu-
YECKOT0 BBIOOPOUYHOTO YCTHOTO OIPOCa U KOHTPOJIS 32 BBIINOJIHEHNUEM 3aJJaHUI Ha MPaKTHUECKUX

3aHATUAX.

2. PCSy.]IbTaTbI O0CBOCHMA NUCHUILIMHBI, IIOAJICKAIIUEC IIPOBEPKE

Pe3yabrarbl 00y4yeHus
(ymeHus1, 3HAHMS,
KOMIIeTEHIIUH)

OcHOBHEIE MOKA3aTEJIH
OIIeHKH Pe3yJIbTATOB

DopMa KOHTPOJIA
U OLlCHMBAHUS

B pesynbpTaTe U3yueHUs IUCHUIUIMHBI 00YYaOUIHIICs TOKEH 3HATh:

- chopMUpPOBAaHHOCTH 3HAHUH O
MecTe M poJid OMOJIOTHH B CH-
CTEME €CTECTBEHHBIX HayK, B
(bOpMHPOBAHUU COBPEMEHHOM
CCTECTBEHHOHAY4YHON KapTHHB]
MHpa, B TMO3HAHUU 3aKOHOB
MPUPOIBI M PEIICHUH KU3HCH-
HO Ba)XKHBIX COIMAJIbHO-3THYE-
CKHUX, OSKOHOMHUYECKHX, OKO-
IIOTMYECKUX TPOOJIEM YeIoBe-
UeCTBAa, a TaKXKe B pELICHUH
BOIIPOCOB PALIMOHAIIBHOTO INPH-
POIOTI0JIB30BAHUS; B POPMHUPO-
BaHWM IIEHHOCTHOTO OTHOIIEA
HUS K [IPUPOJE, OOIIECTBY, Ye-
lIOBEKY; O BKJIAJIE POCCHIICKUX
1 3apyOEKHBIX YUYEHBIX - OHMOA
lTOrOB B pa3BUTHE OMOJIOTHH;

ompejeNieHue 3HaHWW O MecCTe U
poin  OWOJIOTHM B CHCTEME
€CTeCTBEHHBIX HayK, B (hopMHpOBa-
HUU COBPEMEHHON €CTECTBCHHOHA-
YYHOU KapTHHBI MHUpa, B MO3HAHHUH
3aKOHOB TIPUPOJBI W  PEHICHUHU
KU3HEHHO BAXKHBIX COIMAIBHO-ITH-
YECKUX, SKOHOMHUYCCKHX, 3KOJOTH-
YeCKUX MpoOJieM YeloBeYecTBa, a
TaK)Ke B PEIICHUU BOIPOCOB PAIHO-
HAIBHOTO TPUPOJONOIH30BAHUS; B
(hopMHUpOBaHMH IIEHHOCTHOTO OT-
HOIIIGHUS K MPUPOJE, OOIIECTBY, Ue-
JIOBEKY; O BKJIaJIe POCCHUCKUX U 3a-
pyOeXKHBIX yUYEHBIX - OHOJIOTOB B
pa3BUTHE OMOJIOTHH;

— IEPUOTUYECKUI
[IMCbMEHHBIN U YCTHBIN
OIIPOC;

— TECTUPOBAHHUE;

— HAOJIFOIEHIE U OI[EHKA
KauecTBa pabOT Ha Mpak-
TUYECKUX 3aHATHUIX;

— KOHTPOJIb CAMOCTOSI-
TeTTHbHON paboThI;

- c(OPMHUPOBAHHOCTh YMCHHS]
[PaCKpBIBATh COJICPIKAHUE
OCHOBOTIOJIATAIONUX OMOJIOTHA
HECKUX TEPMUHOB W TOHSTHIA;
DKU3Hb, KJIETKA, TKaHb, OPraH,
OpraHu3M, BUJ, MOMYJISINS,
HDKOCHUCTEMA, OMOIIEH03, OHO-
cchepa; meTabomm3M (0OMEH BeH
[ICCTB " MIPEBPAICHHE
ODHEPTUH), TOMEocTa3 (camo-
perynsuus), OnocuHTe3 Oenka,

OTIpEIeJICHUEe yMEHHUSI PaCKpPhIBATh
COZIep’KaHWE  OCHOBOIOJIAraroIInX
OMOJIOTUYECKUX TEPMUHOB W TIOHS-
THW: KU3Hb, KIIETKA, TKaHb, OpraH,
OpraHu3M, BUJ, TOIYJISAIUS, SKOCH-
cTema, OuoreHo3, o6uocdepa; mera-
O0omusMm (0OOMEH BeIIeCTB W TIpe-
BpallleHUE DJHEpruu), TIOMeOoCTa3
(camoperysnus), OMOCHHTE3 OelKa,
CTPYKTypHasi OpraHu3alvs >KUBBIX
CHCTEM, JHCKPETHOCThb, CaMOpery-
TSI, CaMOBOCIIPOM3BE/ICHHE

9K3aMCH




CTPYKTypHast OpraHmu3aIusl
PKHBBIX CHUCTEM, JUCKPETHOCT,
CaMOpeTyJISIIHS, CaMOBOCH
pousBeeHre (PErmpoIyKIns ),
HACJIC/ICTBEHHOCTh, HW3MCHYHA
BOCTB, HEPro3aBUCUMOCTD,
POCT W pa3BUTHE, YPOBHEBAs]
OpraHHU3aIHs

(penpoayKIusi), HacIeACTBEHHOCTD,
M3MEHYHUBOCTb, SHEPr03aBUCUMOCTD,
pPOCT W pa3BUTHE, YpOBHEBas opra-
HU3ALHSL.

- YMEHHE BIAJIeTh CHUCTEMOM
OMOJIOTHYECKUX 3HAHHH, KOTOA
pasi BKIIIOYACT:
OCHOBOITIOJIAraroIue OMOJIOTHA
HeCKHE TEPMUHBI M TIOHSTHS]
JKU3Hb, KIIETKA, TKaHb, OpPTaH,
OpraHu3M, BHUJ, MOMYJIAIHS,
DKOCHUCTEMA, OMOIIEH03, OHO-
chepa; MeTab0JIn3M,
FOMEOCTa3, KJIETOYHBIA HMMY-
HUTET, OWOCHUHTE3  OeJKa,|
OHOTIOTUMEPBI, JTUCKPETHOCT,
CaMOpPETYIISIIHS, CaMOBOCH
MPOU3BE/ICHUE, HACJIEICTBEH
HOCTh, U3MEHUYHUBOCTb, YHEPIOA
3aBHCHMOCTh, POCT M Pa3BH-
THe);4) c(OpPMHPOBAHHOCTH
YMEHHUS PAaCKPBIBATh OCHOBOIIOA
TararoIme OMOJIOTHYECKHE
3akoHBI U 3aKkoHOMepHocTH (I')
Mennensa, T. Moprana, H.H.
Bapumosa, 3. I'ekkemsa, .
Miomnepa, K. bapa), rpanuiipy
MX TPUMEHUMOCTH K KUBBIM
CUCTEMaM;

HE00X0IUMOCTh CPOPMHUPOBATH
YMEHHUsI BIaJeTh CHCTEMOW O1o-
JIOTUYECKUX 3HAHUI

BJ1aJIcHUE CUCTEMOH 3HAHUM 00
OCHOBHBIX METOJIaX Hay4YHOTO
[MO3HAHUS, HCIIOJIB3yEMbIX B
OMOJIOTMYECKUX HCCIIEI0BAHNA
X SKUBBIX OOBEKTOB U IKOCH-
cTeM (omucaHUE, HU3MEpEHHUE,
[IPOBE/ICHHE HaOIIOICHUT );
crroco0aMu BBISBICHMS U OLIEH-
K aHTPOTIOTEHHBIX M3MEHEHUH|
B IIPUPO/IC;

onpee’eHue YMEHUs BIaI€Th CH-
CcTeMOIi 3HaHUI 00 OCHOBHBIX METO-
JlaX HAYYHOTO TO3HAHUS, UCTIOJIb-
3yEeMBIX B OMOJIOTHYECKUX UCCIIEeI0-
BAHUSX YKUBBIX 00BEKTOB M 9KOCHU-
cTeM (OMHCcaHue, U3MEPEHHE, TPOBE-
JIeHUE HAOJIIOICHMI ); clioco0amMu
BBISIBJICHUS U OLICHKHA aHTPOIIOT€H-
HBIX U3BMEHEHUI B IPUPOJIE;

[EPUOANYECKHI
MMCbMEHHBIN U YCTHBIN
OI1pOC;

— TECTUPOBAHUE;

— HaOJIO/IEHUE U OLIEHKA
KauecTBa pabOT Ha IpaK-
THYECKUX 3aHATHUIX;

— KOHTPOJIb CAMOCTOSI-
TeTIHbHON paboThl;

— DK3aMEH

B pesynbrate u3yueHus: AUCUUIUIMHBI 00yYaroLUiics 101

JKCH YMETh:

— BJ'IaIIGTL YMCHUSMHU BBIAC-
VSITh CYIICCTBCHHBIC ITPU3HAKH

- = BJ'IaI[eTB YMCHUAMU BBIACIIATD
CYHICCTBCHHBIC IIPpU3HAKU BUPYCOB,




BUPYCOB, KJIIETOK IPOKAPHOT U
DYKAPHOT; OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB,
BIIOB, OMOTr€OI€HO30B U KO-
CHCTEM; OCOOEHHOCTH TPOIIeC-
COB 0OMEHA BEIIECTB U Ipe-
BpallleHUs] YHEPTHH B KIIETKE,
(boTOCHHTE3a, MITACTUIECKOTO H
DHEPreTUYECKOro 0OMeHa,
XeMOCHHTE3a, MUTO3a, MeHo3a,
OTLTIOTOTBOPEHUS, PA3BUTHS U
Pa3MHOXKEHUS, HHIUBUY aJTh-
HOTO Pa3BUTHUsI OpraHU3Ma
OHTOTEHe3a), OOPHOBI 3a CyIIle-
CTBOBaHUE, ECTECTBEHHOT'O OT-
0opa, BUI000pa30BaHus, MIPU-
CIIOCOOJIGHHOCTH OPTaHU3MOB K
Cpenie OOUTaHWsI, BIUSHUS
KOMIIOHEHTOB 9KOCHUCTEM, aH-
TPOTIOTEHHBIX U3MCHEHH B
HDKOCUCTEMAX CBOEM MECTHO-
CTH, KPyTOBOPOTA BEIIECTB U
[IpeBpalleHNE SHEPTUU B OHO-

chepe.

KJIETOK HPOKAPHOT M DYKApUOT; OJI-
HOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHHU3MOB, BHJIOB, OMOTEOIICHO30B
U DKOCUCTEM; OCOOCHHOCTH TpOIIec-
COB OOMEHa BEIIEeCTB M IpeBparle-
HUS DHEPTrUM B KIJIETKE, (POTOCHH-
Te3a, IJIACTHYECKOTO U DHEpreThye-
CKOro 0OMEHa, XEMOCHHTE3a, MHTO-
3a, Me03a, OIUIOIOTBOPEHHUS], pa3BU-
TUSL U Pa3MHOXKCHUS, UHIUBUIYaIIb-
HOTO pa3BUTHSI OpraHu3Ma (OHTOre-
He3a), OOpbOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BUA000pa30-
BaHUs, MPHCIIOCOOJICHHOCTH Opra-
HU3MOB K Cpejic OOUTaHUs, BIUSHHUS
KOMIIOHEHTOB JKOCHCTEM, aHTPOIIO-
TCHHBIX HM3MCHCHHH B DKOCHUCTEMax
CBOCH MECTHOCTH, KPyroBOpOTa Be-
IIECTB M TPEBPAILCHUE DHEPTUH B
ounocdepe.

Brianeth OCHOBHBIMH METO/IaMH Ha-
YYHOTO TIO3HAHUS, UCIIOJIb3YEMbIMHU
npy OMOJIOTHYECKHUX UCCIICIOBAHHUIX
KHUBBIX OOBEKTOB M HSKOCHCTEM:
OIMCaHUe, M3MEPCHUE, IPOBEICHUC
HaOJIIOICHU; BBISBJICHUE M OIICHKA
AQHTPOITOTEHHBIX M3MEHEHHH B TpH-
poxe.

— MIEPUOJIMYECKUN YCTHBIN
O11pOC;

— TECTHPOBAHUE;

— HaOJIIOJICHUE U OLICHKA
KayecTBa paboT Ha Mpak-
THYECKUX 3aHSATHUIX;

BiameTs OCHOBHBIMH METO-
TaMy{ HAYYHOT'O MO3HAHMUS, UC-
HOJ'H)SyeMI)IMI/I HpI/I 6I/IOJ'IOFI/I'-Ie-
CKUX UCCJIICOAOBAHUAX KUBBIX
0OBEKTOB M DKOCUCTEM: OITHMCa-
HYE, U3MEPEHUE, IPOBEACHUE
HaOJII0IeHHI; BEIIBIIEHNUE U
OIICHKAa aHTPOTIOT€HHBIX U3MeE-
HEHHUI B IPUPOJIE.

MPUMEHSATHh OCHOBHBIE METO/IbI HAYY-
HOT'O O3HAHMUS, UCIIOJIb3YEMBIE IIPU
OMOJOIHYECKUX UCCIEA0BAHUIX
JKMBBIX 00BEKTOB U DKOCHCTEM:
OIACaHNE, U3MEPEHUE, TTIPOBEIACHHE
HAOJIIOJICHUI; BEIIBJICHHE U OIICHKA
AHTPONOTEHHBIX U3MEHEHUH B MPHU-
poxe.

— KOHTPOJIb CAMOCTOSI-
TeHbHON paboThI;
— 9K3aMeH

BJ'IaI[eTI) YMCHUAMHU IPUMECHSTH

MONTy4YeHHBIC 3HAHUS TS
0OBSICHEHUS  OMOJIOTMYECKUX|
[POLIECCOB W SIBJICHHUM, IS

MPUHSATHS TPAKTHICCKUX PeTIie-
HU B IIOBCEJHEBHOM JXU3HU (
[ienpr0 oOecrieueHuss Oe3oIrac-
HOCTH CBOETO 3J0POBbSI U 3]10-
POBbSl  OKPY’KAIOIIMX JIFOJICH,)
COOTIOICHNS 37I0POBOTO 00pa3a
PKH3HU, HOPM TPaMOTHOTO ITO-

NPpUMCHATH MCTOAbI CAMOCTOSATCIIb-
HOM TIOCTAHOBKU OMOJIOTUYECKHX
OKCIICPUMCHTOB, OIIMCaHUA, aHaJIn3a
" OLCHKHU JOCTOBCPHOCTHU IMOJIYUCH-
HOI'0 pe3yJibTaTa




BEJICHUS B OKPYXKAIOLIEH IpH-
POIHOMN cpejie; MOHUMaHUE He-
00XOTUMOCTH  HMCIIOJIb30BAHMS]
TOCTHKEHUI COBPEMEHHO
OMONIOTH M OMOTEXHOJIOTHIA
715~ palMOHAJbHOIO  TPH-
[POJIOTIONIE30BaHUS

C(OPMHPOBAHHOCT  YMEHHUS
pelaTh OMOJOTMYECKHe 3aja-
UM, COCTaBISATh T'€HOTHUIIHNYE-
CKHE CXEMbl CKPELIUBAHUS IS
Pa3HBIX THUIIOB HACJIEOBaHUs
pPU3HAKOB y  OpPraHU3MOB,
COCTaBJIATh CXEMbI IepeHoca
BEIIECTB M DHEPIHMH B IKOCH-A
cTeMax (LIeMu MUTAHUS, MHUIIE-
BbIE CETH)

pemaTb  OMOJIOTMYECKHE  3aJayH,
COCTABJIATh TEHOTHUITMYECKHE CXEMBI
CKpCIIMBAHUS IS PA3HBIX THIIOB
HACJIeJIOBaHMsI TIPU3HAKOB y oOpra-
HU3MOB, COCTaBJISITH CXEMBI TIepe-
HOCa BEIIECTB M JHEPTHH B DKOCHU-
cremax (LEMW THMTAHUWsS, IHIICBBIC
CETH)

— MIEPUOIMYECKNN YCTHBIN
O11pOC;

— TECTUPOBAHUE;

— HAaOIIOAEHNE U OLIEHKA
KayecTBa pabOT Ha Mpak-
TUYECKUX 3aHATHAX;

— KOHTPOJIb CAMOCTOSI-
TeNbHOUN paboTHI;

- 9K3aMEH

CHhOPMUPOBAHHOCTh  YMEHUH
KPUTUYECKH OLIEHUBATH
MHGOPMAIUI0 OUOJIOTUYECKOTO
COJIEpP/KaHUs,  BKIIOYAIOLIYIO
IICCBAOHAYYHBIC 3HAHUA U3 pPa3-
ITUYHBIX KCTOYHUKOB (Cpe/ICTBa
MaccoBOM WHGOpMAINK, HaA
YYHO-TIONMYJISIPHBIE ~ MaTepHa-
I1b1); UHTEPIPETUPOBATH ITHYEA
CKHE aCIEKThl COBPEMEHHBIX
ICCIEOBAaHUN B  OHOJIOTHH,
MeIUIMHe,  OMOTEeXHOJIOTUH;
paccMaTpuBaTh  TJIOOQIBHBIG
DKOJIOTUYECKUE po0JIeMBbl
COBPEMEHHOCTH, (HOPMUPOBATH
[0 OTHOLICHHI0O K HHUM COO-
CTBEHHYIO MMO3ULHIO.

KPUTHYECKH OILIEHUBaTh HH(OpMa-
U0 OMOJIOTHYECKOTO COJCpKAHMUS,
BKJTIOYAOIIYIO TICEB/IOHAYYHBIC 3HA-
HUS W3 PA3JIUYHBIX HCTOYHHUKOB
(cpencTtBa MaccoBoi HWHGpOpPMAIIHH,
HAyYHO-TIOMYJISIPHBIE  MaTEepPHUAJIbI);
WHTEPIPETHPOBATH ITHUYECKUEC
ACTICKTBI COBPEMEHHBIX HCCIIEIOBA-
HUIi B OHOJOTHU, MEIMIIMHE, OHO-
TEXHOJIOTHH, paccMmaTpuBaTh
rII00ANBHBIC  JKOJIOTUYECKHE IPO-
OJleMbI COBpEMEHHOCTH, (opmHpo-
BaTh 10 OTHOIICHUIO K HHUM CO0-
CTBEHHYIO MTO3HUITHIO.

— [IEPUOAMYECKUI YCTHBIN
OIIPOC;

— TECTUPOBAHHE;

— HaOJIFOIEHIE U OI[€HKa
KauecTBa paboT Ha Mpak-
TUYECKHUX 3aHATHAX;

— KOHTPOJIb CAMOCTOSI-
TeJIBHOW PabOTHI;

— SK3aMEH

C(OPMUPOBAHHOCTh  YMEHHIA
CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE W YCTHBIE CO-
OOIIIEHNST HAa OCHOBE OHOJIOTHA
UCCKOM uHbOopMaIuu H3
HECKOJIBKHAX HCTOYHHKOB|
FPAaMOTHO HCIIOJIb30BATh IMOHSA
TUITHBIN anmnapaT OMOJIOTUH.

co37aBaTh COOCTBEHHBIE IHCHMEH-
HbIE H YCTHBIE COOOIICHHUS Ha
OCHOBE Ouojiornyeckoil HHPOpMa-
MU W3 HECKOJBKUX HMCTOYHHKOB,
rpaMOTHO HCIIOJIb30BaTh TOHITUM-
HBIH anmnapar OMOJIOTHH.

— [IEPUOIMYECKUI YCTHBIN
OIIPOC;

— TECTUPOBAHHCE;

— HaOJIrO/IEHUE U OLIEHKa
KauecTBa paboT Ha Mpak-
TUYECKHUX 3aHATHAX;

— KOHTPOJIb CAMOCTOSI-
TeIIBHOW PabOTHI;

— SK3aMEH

[[proOpereHune ombITa MpHMeE-
HEHUS] OCHOBHBIX METOJIOB Ha-

MNPUMCHATH OCHOBHBIC METOJAbI HAY4-
HOro II03HaHHWsA, HUCIOJbB3YEMLBIX B

— [IEPUOIUYECKUN YCTHBIN
OIIPOC;




YYHOTO  TIO3HAHUS, UCIOJIbA
BYyEMbIX B OMOJIOTHHU: HaOJII0/1e
HUST W OIMCAHHUSA JKUBBIX CH-
CTEM, TPOIIECCOB H SIBJICHHUIA]
OpraHM3aliii W TPOBEIACHHUS]
OMOJIOTMYECKOTO JKCIICPUMEH
Ta, BBUIBIDKEHUS  THIIOTE3,
BBISIBIICHUS 3aBHCHUMOCTH|
MEXKIIy HCCIICTyeMBIMU BEJIH-
YMHAMH, OOBSICHCHHUS TIOJTyYCHA
HBIX PE3YJIbTAaTOB U (POPMYIIH-
POBaHUs BBIBOJOB C UCIIOJIB30-
BaHWEM HAYYHBIX TOHSTHH,

Teopnﬁ M 3aKOHOB

Ouonoruu: HaOIIOCHYS U OTIMCAHUS
KHUBBIX CHCTEM, IPOLIECCOB U SIBIIE-
HUW; OpraHu3aldd M TPOBEACHUS
OHMOJIOrMYECKOro HKCIIEPUMEHTA, BbI-
JBUKEHUS THUIIOTE3, BBIABJICHHS 3a-
BUCHMOCTH MEX]y HCCIIEIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUS MOTYUYEH-
HBIX pe3yJbTaToB U (OpMyIUpOBa-
HUS BBIBOJIOB C MCIIOJIB30BAHUEM Ha-
YYHBIX MOHATUN, TEOPUH U 3aKOHOB

— TECTHPOBAHHUE;

— HAOJIFOIEHHE U OI[€HKa
KadecTBa paboT Ha Mpak-
TUYECKUX 3aHATHAX;

— KOHTPOJIb CAMOCTOSI-
TeNIbHOM paboThI;

— DK3aMCH

3. KOHTPOJIbHO-0LIEHOYHbIE MATEPUAJIBI TEKYIIEr0 KOHTPOJIA

3.1. Ilepuoanyeckuii yCTHBII ONPOC

Tema 1.1. Yuenue o kieTke. XUMHYECKAsA OPraHN3alus KICTKH.
1.KpacTkas ucropust U3y4eHHs KJICTKU.
2. XuMH4Y€ecKasi OpraHu3alus KJIeTKH
3. Oprannyueckue U HEOPraHUUECKUE BEIECTBA KJIETKH U KUBBIX OPraHU3MOB.
4. benku, yrieBobl, JIUIHIbI, HYKJICHHOBBIC KHCIIOTHI U UX POJIb B KIETKE.

Tema 1.2. CTpoenne 1 PyHKIMH KJIETKH.

1. IIpokapuoTnueckas KieTka.

2. Ctpoenue GakTepHaNbHON KIETKH, GOPMbI OAKTEPHIA.

3. H(PIBHCI[@HTCJIBHOCTL 6aKTepHﬁ: IUTAHUC, NbIXaHUC, IBUKCHUC, PA3SMHOXKCHHUC.

4. Ponb n 3HaueHue Gakrepui. [lnacTHYecKuii  SHEPTETUYECKUI OOMEH.

5. ayKapI/IOTI/I‘-ICCKaﬂ KJICTKa. I_[I/ITOHJ'IEBMB. 1 KJIICTOYHasA MeM6paHa. Opl"aHOI/II[BI KJICTKHU

6. BI/IpyCLI KaK HCKJICTOYHAasA (bopMa *Kn3HU. OCOOCHHOCTH CTPOCHUA U KUSHCACATCIBHOCTH.

3HaueHUE BUPYCOB.

7. Ilytu nepenaun BupycoB. bakrepuodaru. Bupycusie 3a6onesanus. BUU/CITH/I.

8. [IpodunakTuka u 60ppr0da ¢ BUPYCHBIMH 3a00JICBAaHUSIMH.
Tema 1.3. O0MeH BelecTB U NpeBpalieHue JHEPIUU B KJIeTKe.

1.IlnacTuyeckuii U SHEPTETHUECKUIT OOMEH.

2. Ctpoenne U PyHKIIUN XpOMOCOM. | eHeTHIeCcKuii KOI.

3. IHK — HocuTens HacaeacTBeHHoM nndopmanyun. Permkanus JTHK.

4. buocunTe3 Geika.

Tema 1.4. )KuzHeHHBbIH UK KIE€TKH.
1.Knetku u ux pazHoodpasrie B MHOTOKJIETOYHOM OpTaHHU3ME.
2. ludpdepenmuponka kieTok. Kiertounas Teopusi CTpOEHUs OPraHU3MOB

3.Muros.
4 Iutoxunes.




Tema 2.1. Opranusm. PazMHoOKeHHe M HHAMBUHAYAJIbHOE PA3BUTHE OPraHU3MOB.
1.0Opranusm — enuHoe 1enoe. MHOrooOpasue opraHu3MOB.
2.Pa3MHOXEHHE — BAXKHEHIIIEEe CBOMCTBO KUBBIX OPTaHU3MOB.
3.ITonoBoe u Gecronoe pasMHoOKeHUE. Meiio3.
4.00pa3oBaHMe MOJIOBBIX KJIETOK U OIJIOJIOTBOPEHUE.

Tema 2.2. UnauBuayanbHOe pa3BUTHE OPraHU3Ma.

1. 'eneTnka — HayKa O 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB.
2. I". Menzenb — OCHOBOIOJIOKHUK HAYKH T€HETUKA. [ 'eHeTuYecKasi TEPMUHOJIOTHSI U CUMBOJIMKA
3aKOHBI T€HETUKH, ycTaHOBIIeHHBIE I'. Menaenem.

3. MonorubpuaHoe u AUTHOPUIHOE CKpEIIUBaHHE.

4. XpoMocomHasi TeOpusl HacJIeACTBEHHOCTH. B3anmoielicTBre reHOB.

5.T'enetuka noma. CHeIIEHHOE C IIOJIOM HAacJeIOBaHHE. 3HAYCHHUE I'€HETUKHU IS CEIEKLUU U
MEINUIMHEI.

Tema 3.2. 3aKOHOMEPHOCTH U3MEHYUBOCTH.

1.HacnencrBenHast wiy reHOTUIMYECKAsi U3MEHUHUBOCTb.

2. MoaudukamoHHas, WA HEHACIIEICTBEHHAs], U3MEHUYUBOCTb.
3.I'enetnka demoBeka. I 'eHeTHKa 1 METUITAHA.

4. MatepuanbHble OCHOBBI HACIEACTBEHHOCTH U N3MEHYUBOCTH.
5.I'eHeTHKa U 3BOJIIOIIMOHHAS Te€OpHUsl. [ ' €eHEeTHKA MOy ISALIHIA.
6.HacnencTBeHHbIe 00JI€3HH YeNIOBEKa, UX MIPUYMHBI U TPOPHIAKTHKA.

Tema 3.3. OCHOBBI ceJIEeKIIUU PACTEHUI, )KUBOTHBIX U MUKPOOPTraHU3MOB.
1.Yuenue H.M. BaBuioBa o 1ieHTpax MHOT0OOpa3us U MPOUCXOXKICHHS KyJIbTYPHBIX PACTCHHA.
2.OCHOBHBIE METOIbI CETIEKIIMH: TUOPUAN3AIINS U UCKYCCTBEHHBIH 0TOOP. OCHOBHBIE TOCTHXE-
HUSI COBPEMEHHOM CEJIEKIIUU KYJIbTYPHBIX PACTEHUH, JOMAIIHUX KUBOTHBIX U MUKpPOOpra-
HU3MOB.

3. buotexHoiorus, ee TOCTUKEHUS U TIEPCIIEKTUBBI PAa3BUTHSL. DTUUECKUE aCIIEKThl HEKOTOPBIX
JOCTHXKEHUH B OnotexHosoruu. KiionupoBanue >kMBOTHBIX (TMpo0IeMbl KJIOHUPOBAHUS YEJIOBE-
Ka).

Tema 4.1. IlpoucxoxkaeHue u pa3BuTHE )KU3HU HA 3eMJie. IBOJIOIHOHHOE yueHue Ilpomuc-
XO:KJIeHUe U HaYaJibHbIe ITanbl PA3BUTHSA KU3HHU HA 3emule.

1. I'mnoressl NpOUCXOXKACHUS KU3HU. V3yueHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3ZHUKHOBE-
HUS, Pa3BUTH U CYIIECTBOBAHUS KU3HU Ha 3eMIIE.
2. VYcnoxxHeHne KUBBIX OPTaHU3MOB B IPOIEcce 3BOMIONMUA. MHOroobpasue >KMBOro Mupa

Ha 3eMJIe ¥ COBPEMEHHAs €r0 OpraHu3aIlusl.

Tema 4.2. UcTopus pa3BUTHS 3BOJIOIHMOHHBIX HEH.

1. 3nauenue pabot K. Jlunnes, XX.b. Jlamapka B pa3BUTHUH 3BOJIOIUOHHBIX UJCH B OHO-
JIOTHUH.

2. OpomtononHoe yuenue Y. JlapBuHa.

3. Ponw sBomronmoHHOTrO y4eHHS B (OPMHPOBAHUUM COBPEMEHHOW €CTECTBEHHOHAYYHOM

KApTHUHBI MUDPA.

Tema 4.3. MUKPO3BOJIIOIHS U MAKPOIBOJIIOIHS.

1.KoHuenius Buaa, €ro KpUTEpHu.
2.Ilonynsauus — CTpyKTypHas €MHMIIA BUJIA U SBOIIOLUH. [I[BUKYIIME CUIIBI SBOJIIOLUH.



3.CuHTeTndeckas TEOpHsl BONIOIMH. MUKPOIBOIIOUS.

4.CoBpemenHsle npezcTasienus o sunoodpazoanuu (C.C. YerBepukos, U.U. [lImansraysen).
MaxkpoaBomonus. [loka3zaTenbcTBa IBOJIIOLNH.

4.CoxpaHeHrne OHMOJOTHYECKOIO0 MHOTooOpa3usi KaKk OCHOBa YCTOMUMBOCTH Ouocdepbl Hu
IIPOIPECCUBHOIO €€ pa3BUTHUsA. [[pruunHBI BEIMMpAHUS BUIOB.

5.0cHOBHBIE HampaBJIeHHs 3BOIOIMOHHOTO Mporpecca. buonornyeckuii mporpecc 1 6MOIOTH -
YECKUH perpecc.

Tema 5. Ilpoucxoxnenue yejsoBeka. AHTponorenes. Yesiopeueckne pacol.
1.9Bomronms mpumaToB. COBPEMEHHBIE THIIOTE3BI O MTPOUCXO0KICHUH YETI0BEKA.
2. JloxazarenbCcTBa poACTBA YEJIOBEKA C MIIEKOIIUTAIOIUMY )KUBOTHBIMH. JTalbl SBOJIIOIMH Ye-
JIOBEKA. DBOJIIOIMS IPUMATOB.
3.CoBpeMEHHBIE TUIIOTE3Bl O TPOMCXO0XKIEHUU YesloBeKa. /loka3zaTenbcTBa poACTBa YEIOBEKA C
MJIEKOITUTAIOIIAMH )KUBOTHBIMH. JTaIlbl 3BOJIFOIIMH YEJIOBEKA.
4. PoacTBO M €IMHCTBO NPOUCXOKIEHMS uenoBeueckux pac. Kpuruka pacusma.

Tema 6.1. OcHOBBI 3K0JIOTHH. JKOJIOTHSI — HAYKA 0 B3AHMOOTHOIICHUSIX OPraHN3MOB
MeXy c000i M OKpY:Kalouleil cpeaoi.

DKkojoruueckue (pakTopsl, UX 3HAYCHUE B )KU3HU OPTaHU3MOB.

DKoJIorn4YecKkue cucTeMbl. BuioBas 1 mpocTpaHCTBEHHAs CTPYKTYpa SKOCHCTEM.

[Inmesble CBA3M, KPYTOBOPOT BEUIECTB M NIPEBPALLICHUE SJHEPTHH B SKOCUCTEMAX.
MesKBUI0BbIE B3aMMOOTHOIICHHUS B IKOCUCTEME: KOHKYPEHIINS, CUMOMO03, XUIITHUYECTBO, T1a-
pasuTU3M.

5. Ilpuuunbl ycTOHUMBOCTH U cMeHBI 3kocucTeM. Cykieccuu. MICKycCTBEHHBIE cOOOIIecTBa —
arpodKOCUCTEMBI U YPOOIKOCUCTEMBI.

el



Tema 6. 2. bnocdepa — riodaabHas IKOCHCTEMAa
1.YVyenue B.1. Bepnaackoro o Ouocdepe. Poinb :xuBbIX OpraHuzMoB B 6uocgepe.
2.buomacca. KpyroBopot BaXHEHIIMX OMOTEHHBIX 3JIEMEHTOB (Ha MpUMeEpe yriepoja, a3oTra u

Iip.) B Ouocdepe.

Tema 6.3. buocdepa u yesioBek
1. U3menenust B Ouocdepe. IlocraencTBust AeATENbHOCTH YEJIOBEKa B OKpY’KalOIIeH cpere.
2.Bo3neiicTBre MPOM3BOJICTBEHHOM JESITEIIBHOCTH B 00JIaCTH CBOeW Oymymiel mpodeccun Ha
OKpPYXaIoLIyI0 Cpeny.
3. 'moGanbHbIe KOJOTHYECKUE MPOOIEMBbI U IyTH X PELICHUSI.
4. DKoNorus KaK TeopeThdeckas OCHOBA PALMOHAIBHOTO MPHUPOOIIONB30BaHUS U OXPAHbI MIPHU-
poxbl. Hoocdepa.
5.I1paBuna nmoBeaeHus JI0/IeH B OKpYyKaroleil NpupoaHoii cpene. bepexxHoe oTHOIIEHHE K OHO-
JIOTUYECKUM 00BEKTaM (PaCTEHHUSM U KUBOTHBIM, U UX COOOIIECTBAM) U UX OXpaHa.

Tema 7. buonuka. buonuka Kak oHO U3 HANpaBJIeHUH OUOJIOTMH M KUOEPHETHKH.
1.buonuka paccmatrpuBaeT 0COOCHHOCTH MOP(HOPHU3UOIOTHYECKONW OpraHu3aluy KUBBIX Opra-
HU3MOB M MX HCIIOJIB30BaHUE ISl CO3AAHUS COBEPIICHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB IO
aHAJIOTUU C )KMBBIMHU CUCTEMaMH.

2. llpyHmMnOBl W TNpUMEpPHl MCIHOJB30BaHUS B XO34MCTBEHHOM JEATENBHOCTH JIIOJEH
MOpG O] YHKIIMOHAIBHBIX YEPT OPraHU3aIMK PACTCHUNA U )KUBOTHBIX.

Kpurepun o1ieHKH YCTHBIX OTBETOB

KauecTBeHHAs orieHKa

Kpurepun 00pa3zoBaTeIbHBIX
pe3yJIbTaTOB

OTBeTHI HA BOIIPOCHI AdHBI B IIOJIHOM O6’beMe, BBICKA-
3bIBaAHUA CBA3ZHBIC U JIOTUYHBIC, UCIIOJIb30BAHA HAYy4- OTtianuHo
Has JICKCHUKA, IPUBCACHBI IIPUMCPEIL.

Bormnpoc packpsIT HE B TOJTHOM 00bEME, BhICKAa3bIBAHUS
B OCHOBHOM CBSI3HBIE€ M JIOTMYHBIC, HUCIIOJIb30BaHA Ha-
y4yHasi JIEKCHKa, MpUBEACHBbI NpuMmepbl. OTBETHI Ha Xopoiio
BOINIPOCHI CHUTHAJTU3UPYIOT O HAJUYUHM MPOOJIEMbI B
MTOHUMAHHUH TEMBI.

OTBeTHI Ha BOIIPOCEHI B 3HAYUTEJILHON CTEICHU 3aBUCST
OT IIOMOIIKX CO CTOPOHBLI IIPCIIOAaBaATCIIA. Bricka3biBa-

Y 10BIETBOPUTENBHHO
HUS HECBSI3HbIE U HellornyHble. Haydnas nekcuka He
MCIIOJIb30BaHa, IPUMEPHI HE MPUBEJICHBI.
OTBeTHI Ha BOMPOCHI OTCYTCTBYIOT. HeynoBieTBOpUTEIbHO

3.2. IIpumep TecTOBBIX 3aJaHU

1.KT0 u3 y4eHbIx chopMyIHpOBal 3aKOH TOMOJIOTUYHBIX PSJIOB HACIICACTBEHHOCTH U M3MEHYH-
BOCTH:

a) Y.lapBun

0) C.C. YerBepukoB




B) H.M.BaBunos
r) U.M.Ceuenos

2. YpoBeHb OpraHHU3aIiy KH3HH, HA KOTOPOM IPOSIBIISICTCS TAKOE CBOMCTBO JKUBBIX CHCTEM, KaK
CHOCOOHOCTh K OOMEHY BEILIECTB, SHEPTUH, HHPOPMALINH, SIBISETCH:

a) OHTOreHEeTHYEeCKUU

0) MonexynspHbIi

B) buocdepnsrit

r) Kierounsrii

3. Pe3ynbTaToM 3BOJIFOLIMN SBISETCS:
a) HacnenctBennas ”3MEHYMBOCTh
6) boprba 3a cymiecTBoBaHMe

B) MHuoroo0pasue BUI0B

r) Apomopdo3z

4. OcHOBaTeNb YYCHHUS O MPOMCXOXKACHUH BUJIOB ITyTEM €CTECTBEHHOT0 0TOOpa:
a) Y.lapBun

0) XK-b. Jlamapx

B) K.JIunnei

r) M.JlomoHOCOB

5. Konn4ecTBO XpOMOCOM y YEIOBEKA:

a) 26
0) 38
B) 25
r) 46

6. 3aKIFOUNTENBHON (ha30i B MUTO3€ SIBIISETCS:
a) Temodaza
0) Anadaza
B) Mertadaza
r) Ilpodaza

7. Tun neneHus KIEeTOK, B pe3yIbTaTe KOTOPOro 00pa3yeTcsl MOJIOBbIE KIETKU:
a) AMHUTO3

6) Meiio3

B) Mwuto3

r) buonenos

8. HpI/I KaKOM KJICTOYHOM JCJIICHUU KOJIMYCCTBO XPOMOCOM HEC YMCHBIIACTCA:



a) Muro3

6) Muto3 u meiio3
B) Meiio3 u amMmuTo3
r) Meiio3

9. U3 sxTonepmbl 00pa3yroTcs:
a) Hepsnas cucrema

0) Mprpst

B) Jl€rkue

r) Ckener

10. I3 sHTOACPMBI OOpa3yOTCS:
a) Koxa

0) Oprasbl JbIXaHUS

B) Ckener

r) OpraHbl 4yBCTB

11. Y3 me30aepMbI 00pa3yroTcs:
a) HepBnas cucrema

0) Jlerkue

B) Ckener

r) Oprasbl IpIXaHUS

12. COBOKYITHOCTB BCEX T€HOB TallJIONIHOTO HAa0opa XpOMOCOM — 3TO:

a) I'enorun

0) I'erom

B) ['enodonn
r) deHoTun

13. Tlpu pacmienieHuu HyKJICHHOBBIX KUCIOT 00Pa3yrOTCs MOJICKYJIbI:
a) I'nroko3sl

0) JKupHBIX KHCIIOT U TIUIIEpUHA

B) AMUHOKHCIIOT

r) Hykneotnaor

14. UnauBuiyanbHOE pa3BUTHE OpraHU3Ma OT 3UTOTHI 10 CMEPTH Ha3bIBAIOT:
a) OMOpuoreHe30M

0) dunorene3om

B) OHTOTreHE30M

r) Apomopdo3zom

15. B pe3ynbTaTe Kakoro mpoiecca B opraHu3Me 0akTepuii 0CBOOOKIAETCS YHEPTUS:
a) [IBwxeHus

0) pixanus

B) PasmHOxeHus

r) CnopooOpa3oBaHus

16. BocripuauMaroT HHGOpPMAaIIHUIO U TIPE0OPa3yrOT €€ B HEPBHBIC UMITYJIbCHI:
a) Penenropbl

0) HepBHbie y3mb1

B) lcnionHuTenpHble opraHsl

4) BcTaBo4HbBIC HEHPOHBI



17. Y3 monexynsl JIHK u Genka cocTour:
a) Muxpotpy6ouka

0) [TnasmaTtuueckas MeMOpaHa

B) Xpomocoma

r) JIuzocoma

18. 1o cmocoOy nuTanus MOJABIsAtONIEee OOJBITUHCTBO OAKTEPHIL:
a) ABTOTpOdBI

6) ['erepoTpodbr

B) XeMOTpo(dbI

r) Canpotpodsl

19. Henpsimoe nieneHue KIeTKU HaOII0JatoT:

a) P MUTO3€

0) nmpu Melo3e

B) IIPH aMHUTO3€

') IpY MUTO3€ U MeH03e.

20. XpOMOCOMa — Ba)XHas COCTaBHaA 4aCThb:

a) BaKyoJIx

0) IUTOTLTa3MBI
B) sipa

') puOOCOMBI.

21. Bupycsl BOCIIPOU3BOSITCS:

a) B MUTOXOHJIPHSX

0) B pubocomax

B) B AJIp€ KJIETKU

r) B anmnapare ['obKku.

22. OCHOBHOE BEIIECTBO KJIETKU, B KOTOPOM HAXOJSITCS IEJBIN PSII CTPYKTYP:

a) MUTOXOHJIPUH
0) spo
B) LIMTOIIa3Ma

T') TU30COMBI.

23. buo1eHo3 — 3TO COBOKYITHOCTh OPTaHU3MOB:
a) OZJHOTO BU/1a, OOUTAIOLINX HA OIPE/IEIIEHHON TeppUTOPH;

6) Ppa3HbIX BUAOB, COBMCCTHO KUBYIIUX WU CBA3AHHBIX APYT C APYTOM;

B) OJIHOTO BHJIa, OOMTAIOIINX HAa PA3HOPOIHBIX YYaCTKax apeana;

F) B3aUMOCBA3aHHBIMHU KOMIIOHCHTAMU ABJIAIOTCS OPraHUYCCKOC COOGIJ_IGCTBO u (1)aKTOpI>I HCXU-

BOU MPUPOBI.

24. I'eHeTHKa- 3TO HayKa Mpo:

a) 3aKOHOMEPHOCTh HACJICICTBEHHOCTH;



0)0THOKJICTOYHBIX;
B) BBIMEPIIIHX KHUBOTHBIX;

I') MHOTOKJICTOYHBIX.

25. I'eHOM KJIETKH COJIEPIKUT:
a) THK;

0) HyKJICOTH/IBI;

B) JIUTIHUJIBL;

r) OenKu.

26.01m1010TBOPEHHE 3TO:

a) MPOIIECC TIOJIOBOTO aKTa;

O)cusIHIE KEHCKON U MY>KCKOU TTOJIOBBIX TaMET;
B) KOHEYHAs CTaIusl POJIOB;

I') IPOLIECC, HE IIPElyCMAaTPUBAET CIUSHUE TIOJOBBIX FaMeT.

277. DKoa0rus - 3TO:

a) HayKa O BBIMEPIIUX PACTECHUSIX;

0) HayKka O B3aMMOCBSI3H JKUBBIX OPTraHU3MOB;

B) pasziesl pacTeHuil, 3aHecEHHbIX B KpacHyro KHHUTY.
I') HayKa, U3y4Jarolas MOBEJICHNUE KUBOTHBIX.

28. XUIIHUKHA - 3TO:

a) )KUBOTHBIE TTUTAIOLTUECS PACTUTEIBHON MTUIIEH;

0) )KUBOTHBIEC MUTAIOITUECS APYTUMU KUBOTHBIMH,

B) )KUBOTHBIE KOTOPBIC MUTAFOTCS JIFOOOU MHUIIEH, KaK MSICHOM, TaK M paCTUTEIbHOM;
T') )KUBOTHBIE, MMUTAIOIINECS STOJIaMU, TIJI0JIaMU JIEPEBHEB, TPUOAMH.

29. Yro sBnseTCA CTPYKTypHOU eauHUIed BUaa?

a) 0co0b;

0) cembs;

B) NOMYJIALUSA;
) poA.

30. Ionynsiius - 3TO...

a) oco0u pa3HbIX BUAOB, IPOKUBAIOIINX B OJHOM apea’e;

0) rpymnmna ocobeil pa3HOTO BUJA, IPOXKUBAIONIAs B HECKOJIBKUX apealax;

B) Ipynmna ocobei 0JIHOTO BHAa, 3aHMMAIOIIasi CBOIO TEPPUTOPHIO B Mpejesax OJHOTO ape -
ana;

r) 0oco0u OJIHOTO BUJA, 3aHUMAIOLIME TEPPUTOPHUIO B HECKOJIBKHUX apeasax.



KpnTepml OlleHKH BBINOJHEHHUSI TeCTOBBIX 3aJaHUM

85-100% npaBuIBHBIX OTBETOB — 5 OAJLIOB;
75-84% mpaBUIIbHBIX OTBETOB — 4 0Oasia;
55-74% npaBUIIbHBIX OTBETOB — 3 Oasuia;
Memnee 55% npaBUIBHBIX OTBETOB — 2 Oasia.

3.3. OneHka BbINOJHEHHBIX NPAKTHYECKUX PA00T, KOHTPOJIb CAMOCTO-
TeJIbHOH PadoThI

OreHKa BBITTOJTHEHHBIX MPAKTUYECKUX paOOT BKIFOYAET MPOBEPKY 3HAHUI
oOyyJarommxcs:

Kpurepun oueHnBanus:

— «OTJIUYHO» — €CIIU OOY4YaroUIUNCA MOYHO onpeodensiem 6 MUKPONpend-
pamax cmpoenue Kiemox pacmeHull U JCUBOMHbIX, 3HAem meopemuiecKue ceeoe-
HUs O MOM UIU UHOM 00BbeKkme, e20 83aUMOOeucmeue ¢ OKpyicaroujel cpeooll.
Moowcem pewiamov 6uonocuyecKue, IKoI02ULECKUE U 2eHemuiecKue 3a0ayu.

— «XOpOIIO» — OOYYaIOIIUICSA JIEMOHCTPUPYET 3HAHUE TEOPETUYECKOrO
MPAKTUYECKOT0 MaTepuaia Mo aHaJIM3UPyEMON TeMaTUKE, JIOMYyCKas HE3HAYUTEIIb-
HbI€ HETOYHOCTU B COJIEp>KaHUU U (POpMeE OTBETA.

— «YIOBJICTBOPUTEIBHO» — OOYyYaIOIIMICS 3aTPYIHSETCS C MpaBUIbLHOU
OIICHKOMW TIPEUIOKEHHON 3a/1a4M, JAaeT HEIMOJIHBIM OTBET, TPEOYIONTUI HABOSAIINX
BOIIPOCOB TIpEToaBaTesi, BHIOOP aJrOpUTMa pElIeHUs 3aa4i BO3MOXKEH MPU Ha-
BOJIAIIMX BOITPOCAX IMPEIO1aBaTEeIs;

— «HEYJIOBJIETBOPUTEIHLHO» — OOYYAIONTUICS TaeT HEBEPHYIO OIEHKY CHUTYya-
MU, HE JEMOHCTPUPYET 3HAHUE OCHOBHOI'O y4E€OHO-IIPOTPAaMMHOr0 MaTepuayia B
o0beMe, HeoOXOIMMOM Ui JajdbHEHIIel y4eObl M MpecTosIie pabdoThl 1O
crienuanbHOCTU. He 3Haem onpedenenuil cneyuguiueckux mepmuHos, He peuiaem
NOCMABIEHHbIX Neped HUM 3a0ay, He onpeoensem 6 MUKpPONpenapamax cmpoeHue
KJIemOoK pacmeHutl U HCUBOTNHDBIX.

IpuMepHOe MpaKTHYeCKOe 3aJaHHe

Tema: «CTpoeHue u (PyHKIHH KIETKI
Lenv: uzyuums cmpoenue kiemku sykapuom u npoxapuom. CTpOEHUE U
MHOT000pa3ne KJICTOK PaCTEHUH, )KUBOTHBIX U OaKTepHUH.
Paccmampusaemvie gonpochwi:
1. HabGmroneHue KJIETOK pacTeHUM M dKUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX
MUKpONpenaparax. 3apucoBaTh U OMUCATh UX CTPOEHUE.
2. IIpurortoBiieHHE ¥ ONIMCAHNE MUKPONPENAPATOB KIETOK PACTCHHM.
3. N3yuyeHne NpoKapHOTUYECKHUX KIIETOK IO PUCYHKAM U CXEMaM.
Mamepuanvnoe obecneyeHue: MAKPOCKOIIBI, MUKPOTPENapaThl, PUCYHKU H
CXEMBI 10 JKUBOTHBIM, PaCTUTEIbHBIM U OaKTepUaIbHBIM KJIETKaM



3aoanue:1) CpaBHEHHE CTPOCHUS KIETOK PACTEHUM M KUBOTHBIX IO TOTOBBIM
Mukpornpenaparam. 2) CpaBHEHUE SyKapUOTUUYECKOU U TPOKAPUOTUUECKON KIETOK
M0 PUCYHKaM U CXEMaM.

Memoouueckue ykazanus u Kpamras uHgopmayusl

DYKapuoTbl - CJIO0XHOOPTaHWU30BaHHBIE CTPYKTYpPbI, COCTOSIIIUE U3
KJIETOYHOM O000JIOUKM, ITUTOIUIa3Mbl M sjipa. B muromiazmMe sykKapuoTHUECKOMN
KJIIETKH HaXOJATCS pas3inuHble opraHesuibl (komiuieke ['onbmxu, D11C, mu30combl
U T.J.), OCYIIECTBISAIONINE BHYTPUKIECTOUHBIA MeTabonu3M. [lomumo sToro s
KJIIETOK pAcTeHHM XapakTepHbl BaKyOJdb W IUIACTUABL, a JJs >KUBOTHBIX —
KJIETOYHBIN LIEHTP.

[TpokaproThl — OJHOKIETOYHBIE >KHMBBIE OPTaHU3MBI, HE 00JagaroIme
OoQOpPMJICHHBIM KJIETOYHBIM SPOM W APYTMMH BHYTPEHHUMHU MEMOpaHHBIMH
opradougamu. OHU He pa3BuBaloTcs W He auddepeHnUpyoTcs B
MHOTOKJIETOUYHYIO (hOpMYy.

Konmponvuwvie sonpocwi:
1. Kakyo posb BBINOJIHAET B KJIETKE KOMIUIEKC [ OJIbIKU U TU30COMBI?
2. I'ie HaXOAUTCS KJIETOYHBIN HEHTP U KaKOBA €r0 POJIb?
3. Uem oTiIMYaETCs pACTUTENBHAS KIETKA OT )KUBOTHOM KIJIETKU?
4. Yto coOoit mpeAcTaBiseT NPOKapuoTHUYECcKas KiieTka, QyHKIIUH.

Ouenka 3a cemecTp
CemecTpoBasi OIICHKa OMpENEIsSeTCs KaK OKPYIJIGHHOE JO IeJ0ro Yucia
cpenHee apru(pMETHIECKOE OIEHOK TEKYIIETO KOHTPOJS, MOTYYEHHBIX B TECUCHHE
ceMecTpa.

4. KOHTpOJIbHO-OIIeHO‘IHLIe MaTepHuaJbl AJs l'[pOMe)KyTO‘IHOﬁ arrecrannmmu

Y4eOHbIM IJIAaHOM TIO0 JUCHIMIUIMHE buonoeus mpesycMoTpeHa MPOMEXKY-
TOYHAsI aTTeCcTalus B POpMe IK3aMeHd.

4.1. 3aaHue MPOMeKYTOUHOTO KOHTPOJISI

Bonpocel k 3k3aMeHy no gucuuIuinue «buosorus:
1. . [Ipenmet 6uonorun. bruonornyeckue Hayku, UX 3aa4u, 00BEKTHI U3yUeHUs. MeTo bl O1o-
JIOTUH.
2. OnpezeneHue )KU3HA Ha COBPEMEHHOM 3Tare pa3BUTHS HAYKH.
3. ®yHIaMEeHTaIbHBIE CBOMCTBA JKUBOM MaTepuu.
4. YpOBHM OpraHu3aluK KUBOH MaTEPUH.
5.Metobl HCCIeI0BaHUS U ATAIbl pa3BUTHs Ononoruu. Kinaccudukamnms 6M0IOTHYeCKUX HayK.
6. KierouHslii ypoBeHb OpraHu3anuu >xu3Hu. [IpoucxoxaeHue u 3Bomonus KieTok. [IpuHunns!
CTPYKTYPHO-(PYHKIIMOHAIBHOW OpraHU3alluy MPO- U YYKAPUOTHIECKUX KIIETOK.
7. Ctpoenue KieTkd. [IpokapuoThl U 3yKapHOTHI.
8.Knerounas teopusi, ee UICTOPHSI U COBPEMEHHOE TOHUMaHKE. 3HaUEHUE KIETOYHON TEOPUH IS
OMOOTHH.



9. Knetka — kak yHMBepcaibHast (popMa opranuzauu xuBoil Marepun. OCHOBHbIE CTPYKTYpHBIE
KOMITOHEHTBI 3yKapHOTUYECKON KIETKU M UX XapaKTEepPUCTHKA.
10.ITpoxapHroThl, 5yKapuOThl 1 ME30KAPHUOTBHI.
11. [{uTorurazma KJIETKH, €€ COCTaBHBIC YaCcTH U Ha3HaueHne. OpraHeibl 00IMero Ha3HauYeHUsI.
WX cTpykTypa U GyHKINH.
12. Opranesnisl cCeUaIbHOTO Ha3HaueHus. VX CTpyKkTypa U QyHKIIHH.
13. Ctpoenue nuTOIIa3MaTHYECKOi MeMOpaHbl. Busibl 6eKoOB, TUMHUIOB U YIJIEBOIOB, BXOIS-
IIMX B COCTaB MeMOpaH, UX 3HaueHHe B pOpMUpOBaHUHU QPYHKIIMH MeMOpaHbl. [loBepXHOCTHBIN
anmapar KJIETKH U €r0 CTPOCHHUE.
14. TpancnopTtHast pyHkuus. Bunsl u MexaHu3mbl TpaHcmopra BemiecTs. [Ipumepsl.
15. PeuentopHast GyHKIUS [UTOIIIA3MAaTHUECKOH MEMOPaHBI KIETKH.
16. Xumuueckuii cocTaB KJIETKH, €€ PU3UKO-XUMUYECKOE COCTOSSHUE U OCMOTUYECKHE CBOMCTBA
IIPOTOIIA3MBI KJIETKH.
17. Xumuueckuii cocTaB KJIeTKU (O€JKH, UX CTPYKTypa U GYHKIIHH).
18. [loHsATHE O SAEPHOM HACIEICTBEHHOM MaTepuaiie Ki1eTok. KoMIoHeHTH! siipa, GyHKINHU Kile-
TOYHOTO s/Ipa.
19. Crpoenune Mutoxonapuil. [lepedrcantb OCHOBHBIE (PYHKIIMN MUTOXOHIpUI. 3HaAUCHHE
KOMIIOHEHTOB MUTOXOHJJPU B BBITIOJTHEHUH OCHOBHBIX (DYHKIIHH.
20. CtpoeHue MaTpUKca MUTOXOHIpHA. MexaHu3MblI nporeccoB 1ukia KpeOca. 3nauenue ams
KU3HEACSITETbHOCTU KIICTKH.
21. Crpoenue 1 GyHKIMU SHIOMIA3MATHYECKON ceTH. 3HaYCHHE IS )KU3HEACATEIbHOCTH KIIeT-
ku. [Ipumepsl.
22. Crpoenue u ¢pyHkuuu komriekca ['onbpxn. OCOOEHHOCTH CTPOEHHS! Y pa3HBIX TUIIOB KJle-
TOK. 3HaYeHHE ISl dKUZHECATEIIbHOCTH KIIETKH.
23. Crpoenue, Bubl 1 QyHKIMH J130coM. OCOOEHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUS Y
Pa3HBIX TUIOB KJIETOK. 3HAUECHUE AJIs1 )KU3HEAEITeIbHOCTU KIeTKH. [Ipumepsl.
24. Tlonsitre o npodeccnoHaIbHbIX (aronuTax, uX GyHKIUN U BUJIBL.
25. Ctpoenue u BUIbI pubocoM. DYHKITMN U 3HAYCHUE JUTSI )KU3HEACATEIHPHOCTH KIIeTKH. [Ipu-
MEDBI.
26. Ctpoenue MUKpOTpyOouek. OyHKINK ¥ 3HAYCHHUE /IS KUZHEICITeIbHOCTH KieTku. [Ipume-
PBI.
27. Ctpoenue mukpodunaMmeHToB. OYHKITMU U 3HAYEHUE IS )KU3HEACITSIPHOCTH KiIeTKH. [Ipu-
MEDBI.
28. CtpoeHue KIeTOYHOro HeHTpa. OyHKIMU U 3HAYCHUE JJIS1 )KU3HEACSITEIbHOCTH KIETKH.
IIpumepsl.
29. AccuMHUIALMS U JUCCUMUIISAIINS KaK OCHOBA CaMOOOHOBJIEHHUS OMOIOTHYECKUX CUCTEM.
Omnpenenenne, CynHOCTh, 3HaYEHHUE.
30. O6meH BemecTB 1 YHEPTUU B KieTke. DorocuHTe3, XemocuHTe3. [Iporecc accumumsaimm
(OCHOBHBIE PEAKIINH).
31. O6men BemiecTB B KieTke. [Iporecc auccumusaimu. OCHOBHBIC 3TAIbl YHEPTETUIECKOTO
oOMeHa.

OCHOBBI MOJIEKYJISIPHOM F€HETUKHU
32. HyknenHoBbIE KUCIIOTHI, UX CTPOEHUE, JIOKAIU3ALHsl, 3HAUCHUE.
33. Poas JIHK u PHK B nepenaue nacneacrsenHoi nHpopmauu. OCHOBHBIE STallbl:
TPAHCKPUIILINS, IPOLECCUHT, TPAHCIISILIMSL.
34. Ctpoenue u ¢pynkiuu JJHK. buonornueckoe 3Hauenue.
35.I'eneTnueckuii KoJ, €€ CTpyKTypHasi OpraHu3alis U CBOMCTBA.
36. Ilousitue 06 PHK. TpancnoprHas PHK. Ocob6enHoctu crpoenns. @yHKIINH, MOJIEKYISIPHbIE
MEXaHU3Mbl U 3HAUCHHE B PeaTU3allii F'eéHeTUYeCKOi HH(pOpMaIUH.
37. Iloustue 06 u-PHK. Crpoenne. Mexanusmsl popmupoBanus. OyHKIIMU U 3HaYEHHE B pea-
JU3aIMY TeHEeTHYECKOW HHpOpMalInu.
38. I'ensl u ux crpykrypa. Knaccudukamnus renos. CBoiicTBa reHOB.



39. IloHATHE O TEHOMHBIX 1 XPOMOCOMHBIX MYTalUsX.
40. Pa3MHOKE€HHE KaK CBOMCTBO >KM3HU. OCOOEHHOCTH MOJIOBOTO U OECTIONOro pa3MHOXKEHHUS.
buonornyeckoe 3Ha4€HUE PA3MHOXKECHUS.
41. IIpsimMoe neneHne KIETKU. Bupl, XapakTepuCTHKA.
42. MuTo03, ero OMOJOrMYecKoe 3HaueHue. Perynsius Murtosa.
43. Meit03, Buabl. CpaBHUTENIbHAS XapaKTEepPUCTHUKA MUTO3a U Meilo3a. bruosiornyeckoe 3HaueHue
3TUX (POPM KIIETOUHOTO JeNICHHS.
44. I'amerorenes3. Jramnbl ciepmarorenes3a. CTpoeHne U QyHKIMH MY>KCKHX MOJIOBBIX KJIETOK.
45. T'amerorenes. Dramnbl oBorenesa. CTpoeHue 1 (yHKIMH KEHCKUX MOJIOBBIX KIETOK.
46. IIponecc omnonorBopenus. Ilaprenorenes. @opMsl U pacIpoOCTPAHEHHOCTH B pupoe. [1o-
JOBOU AUMOPQHU3M.

3aKOHOMEPHOCTH HaCJIEJOBaHUS
47. I'en. Onpenenenue. CTpoeHHE reHOB MIPo- U 3yKapuoT. CBolicTBa reHa. ['eHHbIe MyTaluy.
Omnpenenenne. Knaccuduxarus. Bo3moxHble MeXxaHU3Mbl BOSHUKHOBEHUS U MOCJIE/ICTBUS T'€H-
HBIX MyTauui. [Ipumeps! y yenosexka.
48. I'eHoTun Kak menoe. SAnepHas U IUTOIUIa3MaTHYECKas HACJIEACTBEHHOCTD.
49. I'enotur, reHoM, GpeHoTur. DakTopsl, oNpeeNoNne pa3BuTHe (HEeHOTHUIA.

Pa3BuTne oprannzMoB. 1I3MeHUMBOCTH

50. HacnencTBEHHOCTh M H3MEHUYMBOCTH — yH/IaMEHTalIbHbIE CBOMCTBA KMBOT0. J[apBUHCKOE
IIOHMMAHHUE SIBJICHUH HACJIEICTBEHHOCTH U U3MEHYUBOCTH.

51. MoaudukanuonHas H3MEHYUBOCTb. HopMa peakiny reHeTHuecK! JeTePMUHUPOBAHHBIX
NPU3HAKOB. AJTANTUBHBINA XapakTep Moaudukanuu. Ponb HacleACTBEHHOCTH U Cpebl B pa3BU-
TUU, 00YYEHUH U BOCITUTAHUU YeJIOBEKa.

52. KomOvHaTHBHAs N3MEHUYUBOCTh. 3HaAUE€HHE KOMOWHATUBHON U3MEHYMBOCTH B 00ECTICYCHUN
TeHOTUITHYECKOTO pa3HOOOpa3us JTOIeH.

53. MyTanuoHHast ©3MEHYUBOCTb, KIacCU(HUKALM MyTallUi 110 YPOBHIO U3MEHEHUS TIOpaXKe-
HUS HACJIEJICTBEHHOT'O MaTepuaa.

54. Ilonarue BUIa, COBpEMEHHbIE B3IJIs1bI HAa BUooOpazoBanue. Kpurepun Buaa. [omymsmms.
Ee skonoruueckuie v reHeTHYECKUe XapakKTEPUCTUKU U POJIb B BUI0OOPA30BaHHH.

55. EctecTBeHHbI 0TOOP, POPMBI €CTECTBEHHOT0 0TOOpa, €ro 3HaueHHe i BUA000Pa30BaHMUs.

AHTpomnoreses.

56. IloHsaTHe 006 OCHOBHBIX dTanax SMOPHOHAIBHOTO Pa3BUTHA (ApobiieHue, TacTpyILus, oopa-
30BaHue TKaHEH 1 opraHoB). ['eHeTH4eCKii KOHTPOJIb PA3BUTHS.

57. Ontorenes. Pannuii s)MOproHaIbHBIN epuoa. buongoruueckoe 3HaYeHUE MPOLIECCOB, MPOUC-
XOJISINX B IEPBbIE MUHYTHI 11OCJIE OIIOIOTBOPEHUSI.

58. OnTorenes. biactynsamus, MexaHnu3M, OMOJIOTMYECKOE 3HAUEHUE MTPOLIECCOB OIACTYIISALUH.
59. PaHHue 3Tanel OHTOTeHe3a. bruonornyeckoe 3Ha4eHUE M MEXAHU3M IIPOLIECCOB FaCTPYJIALUN.
Onuimre 3HaueHue U GYHKIIMU TPOBU30PHBIX OpraHoB. MexaHu3M U 3HaueHHe (OpMHUPOBAHUS
MaCCUBHOTO UMMYHHTETA IUIOAA.

60. Opranorenes: 3Tanbl, 3Ha4CHHE.

61. [TocTaomOproHaNbHOE pa3BUTHE. BUBI IEHCTBHS aJIKOTOJISI © HUKOTHHA HA OPTaHU3M 4e-
noBeka. Ctapocth U ctapeHue. CMepTh Kak OMOIOTHYeCcKOe sIBICHUE.

62. Knaccudukanus BpoxkJIeHHBIX TOPOKOB pa3Butus. [IpumMeps.

63. AuTpornoreHe3. OCHOBHBIE 3TaIlbl.

64. OCHOBHBIE 3aKOHBI YKOJIOTHH.

65. CoBpeMeHnHble KoHLenMu 6uocdepsl. Yuenue B.W. Bepnanckoro o 6uocdepe.
66.CtpykTypa u PpyHKIIMU 6HOchephI.

67. Dxonorus yenoseka. OOIIast XapaKTepUCTHKA cpeibl 00UTaHUs JI0/Ie. DKOJIOrHYecKue
TUMBI 0. X XapakTepucTuka.

68. BinusiHue colmaibHO-9KOJIOTHYECKUX (DaKTOPOB Ha 37I0pOBbE uenoBeka. [yt Bo3aeiicTBus
YyeJIoBeKa Ha MPUPOTy. DKOJOTUUYECKHI KpU3HC.



69. Packl u pacorexes.
IIpumep 3x3aMeHALIMOHHOIO OnJIeTa:

SK3AMEHALIMOHHBINA BUJIET Ne 1

Ilo mucuuruinue buonorus

CrneumansHocts  36.02.02 300TexHUs
Ha 0a3e 9 kiaccoB (OCHOBHOE 0011ee 00pa30BaHue)

Cemectp BTOPOU Kypc nepsslii
benku, ux ctpoenue u GpyHKIIMHM B OpraHu3Me.
2. HacnencrBeHHas HK3MEHYMBOCTH KaK JIBIKYIIAst CHIIA DBOJFOIIHH.
3. CocrtaBbTe OJHY U3 MUIIEBBIX LleNel MuTaHus B akBapuyme. OObsicCHUTE, TOYEMY B aKBa-
pryMe KOPOTKHeE MHUIIeBbie nenu. [louemy akBapuyM HyKIaeTcsl B TIOCTOSSHHOM yxo7e?
DK3amMeHaTop

[S—

YTBepKICHBI Ha 3aCeNaHuM KaQeaphl «  » I. TPOTOKOJ
Ne

3aB. kadenpoit

KpI/ITepI/II/I OLICHMWBAHMA SK3aMCHA

Orenka sx3aMeHa (ypoBeHb TpeGoBanus K ypOBHIO OCBOSHHUS MaTepuasa
OCBOCHHMSI KOMIIETEHLIUN
«OTan4HO» (BBICOKUIA) CTYJEHT JEMOHCTPUPYET BBICOKHI YpOBEHb BIIAJCHUS

SHAaHUAMHU, YMCHUSMU U HABbIKAMU COOTBCTCTBYROLIUX
KOMIIETEHIIMI, 4YTO MO3BOJSET €My pellaTh IIHPOKUH
Kpyr HCTUIIOBBIX 3aJa4 IAUCHHUIIIIMHBI. BricTaBisercsa
CTYJEHTY, €cClIM OH TIyOOKO M MPOYHO YCBOMII
IIPOrPaMMHBIM  MaTepUall, HMCUEPIBIBAIOLIE, IIOCIEIO-
BaTEJIbHO, YETKO W JIOTUYECKH CTPOWHO €ro H3Jjaraer,
YMEET TECHO YBS3bIBaTh TECOPHIO C MPAKTHUKOH, CBOOO/I-
HO CIIpaBJsieTCsl C BONPOCaMU M APYTUMHU BUAAMH
IMPUMCHCHU 3HaHI/II>'I, puiIeM HE 3aTpPYAHACTCA C OT-
BETOM IIPH BUIOU3MEHEHUU 3aJaHHH.

«Xopo110» (HopMaJIbHBIN) CTYJEHT CITIOCOOEH CaMOCTOSITEIHPHO BOCIIPOU3BOIUTH U
MPUMEHATh COOTBETCTBYIOIIME 3HAHUS, YMEHUS W Ha-
BBIKM JIJIi pEUICHUS TUIOBBIX 3aJa4y JUCIUIUIMHBL,
MOKET BBIIOJHATE TOWUCK M HCIOJIb30BAaHHME HOBOM
uHGOPMAIIUH /ISl BBITIOTHEHUST HOBBIX TPO(ECCUOHATh-
HBIX JACHCTBHM HAa OCHOBE MOJHOCTHLIO OCBOCHHBIX 3Ha-
HUM, YMEHHUW W HABBIKOB COOTBETCTBYIOLIMUX KOMIIE-

TEHIINN.
«Y 1OBNIET BOPUTEIHLHOY» (MHU- 3HAHUS, YMECHHSI, HABBIKK C(HOPMUPOBAHEI HA 0a30BOM
HUMAJIbHBIH, TTOPOTOBBIH) YPOBHE, CTYACHTHI YACTUYHO, C TIOMOIILI0 U3BHE (HAIPH-

Mep, ¢ UCIOIb30BaHUEM HABOIALIMX BOIIPOCOB, aCCOLIUA-
TUBHOT'O psAJa MOHATUN U T.A.) MOTYT BOCIIPOM3BOJIUTh U
IIPUMEHSATH COOTBETCTBYIOIIUE 3HAHUS, YMEHUS, HABBIKH.
He ycBonn ero neranei, nonyckaeT HETOUHOCTH, HEOCTa-
TOYHO NPaBWIbHbIE (POPMYITMPOBKY, HAPYIICHHUS JIOTHYE-
CKOH MOCJIEeI0BATEIBHOCTH B U3JI0)KEHUH ITPOIrPAMMHOTO
MaTepuania.




«HeynoBneTBopuTenbHO» CTYJEHT HE CIOCOOEH CaMOCTOATENbHO, 0e3 TMOMOIIH

(HMKE IOPOTOBOIO YPOBHS) | H3BHE, BOCIIPOU3BOJIUTEL U NPUMEHATL COOTBETCTBYIOIIHE
3HAHWS, YMEHHUS, HABBIKA WM 3HAHUS, YMEHUS U HABBIKA
y CTyJeHTa He BbIABIeHbl. Kak mpaBmio, oleHka
«HEYHOBJIETBOPUTEIILHO» CTABUTCS CTYIEHTAaM, KOTOPbIE
HE MOTYT  IPOJOJIKHUTH 00ydeHHe 03 JOMOIHUTENbHBIX
3aHATHI IO COOTBETCTBYIOIEH AUCLHUILIMHE.
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