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1. O0mue mMoJI0KeHUA

KoHTpoIbHO-01LIEHOYHBIE CPECTBA IPEHAZHAUCHBI 17151 KOHTPOJIS M OLICHKH 00pa30BaTEeIbHbIX
JOCTIOKEHUH 00y4JaloMXCsi, OCBOMBIIMX MPOTrpaMMy y4eOHOM JUCIUTUIMHBL

COQO. 02.03 Buonozus

@DOH/| OLICHOYHBIX CPEACTB BKJIIOYAIOT KOHTPOJIbHO-OLIEHOYHbIE MaTepHallbl JJIs [IPOBe-
JICHUS TEKYLIEro KOHTPOJIS M IPOMEXYTOUHOM aTTecTaluu B (hopMe dK3amena.

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMTCS B TEUCHHE CEMECTpa B (hopMe MEeproIH-
YECKOI'o BBIOOPOYHOI'0 YCTHOI'O OIIPOCA U KOHTPOJIS 3a BBIIOJIHEHUEM 3a/laHUI Ha MPAaKTUYECKUX

3aHATUAX.

2. Pe3y.]1]>TaTl>I OCBOCHMHA NUCHUIIJIMHBI, TOAJIC/KAIIINE IIPOBEPKE

Pe3yabrarhl 00yyeHus
(yMeHus1, 3HAHUS,
KOMIIETEHIUM)

OcHoBHBIE IIOKA3aTeIN
OICHKH PE3y/IbTaTOB

®Dopma KOHTPOJIA
U OLlCHMBAHUSA

B pe3ynbraTe H3yuyeHus: AUCUUILIMHBI 00 y4arOLUICS 10JKEH 3HATD:

- chopMHUPOBaHHOCTH 3HAHMIA O
MecTe ¥ poJih OMOJIOTUH B CH-
CTeME CCTECTBCHHBIX HAyK, B
(OpMUPOBAaHHH COBPEMEHHOM
CCTECTBCHHOHAYYHOH KapTUHbI
MUpa, B TIO3HaHUH 3aKOHOB
[IPUPOJIBI M PEIICHUN JKU3HECH-
HO Ba)KHBIX COIUAITBHO-,
DTHYECKUX, OAKOHOMHYECKHUX,
PKOJIOTMUECKUX MpodjeM uye-
TOBeYeCcTBa, a TaKXKe B pelle-
HUM BOIIPOCOB PaIlIOHAIEHOTO
[IPUPOJIOTIONB30BAHUS;, B (OP-
MUpPOBAaHHH IIEHHOCTHOTO OT-
HOILIEHUSI K TpUPOJE, oOIie-
CTBY, UEJIOBEKY; O BKJIaJI€ POC-
CHICKMX U 3apyOeKHBIX yde-
HBIX - OHOJIOTOB B Pa3BUTHE]
OHOJIOTHH;

OIpeJIeJICHUE 3HAHUM O MECTE U po-
71 OMOJIOTUU B CHCTEME €CTEeCTBEH-
HBIX HayK, B (DOPMUPOBAHUU COBpE-
MEHHOM €CTECTBEHHOHAYYHOH Kap-
THHBl MHpA, B TIO3HAHUU 3aKOHOB
OPUPOABI M PEHICHUH KU3HEHHO
BaYKHBIX COIMAIIbHO-ITUYECKUX,
SKOHOMHUYECKHUX, 3KOJIOTUYECKUX
mpoOJieM YeoBEYEeCTBA, a TaKKE B
pELIEHNH BOMPOCOB PALMOHAIBLHOTO
MIPUPOIOTIONB30BaHus; B (HOPMHUPO-
BAaHMM IIEHHOCTHOI'O OTHOILIEHHUS K
Mpupoje, OOIIECTBY, YEJIOBEKY; O
BKJIaJIe POCCHICKUX U 3apyOeKHBIX
YYEHBIX - OHOJIOTOB B pa3BUTHE
OunoJoruu;

— IIEpUOIUYECKUI TTUCh-
MEHHBIN U YCTHBIHN OIpOC;
— TECTUPOBAHME;

— HAaOJIIO/IEHHE U OLIEHKA
KadyecTBa pabOT Ha Mpak-
TUYECKUX 3aHATHIX;

— KOHTPOJIb CaMOCTOSI-
TeJIbHOU padoThI;

— DK3aMEH

- c(OpPMHPOBAHHOCTh YMEHUS
[PACKpBIBaTh COJIEpP’)KaHUE OC-
HOBOITOJIATAONTUX OMOJIOTHYCH
CKUX TCPMHHOB U OHATHH:
KU3Hb, KIJIETKA, TKaHb, OpraH,
OpraHnui3M, BHJ, TOIIYJIAIMA,
DKOCHCTEMa, OWOILIEH03, OHO-
chepa; wmerabomusm (0OMeH
BEICCTB U MPEBpAIICHUE YHEP-
1K), TOMeocTa3 (caMoperyJs-

OIIpE/ICTICHUE YMEHHS PACKPBIBAThH
COZIEP’)KaHHE  OCHOBOIIOJIATAIOLIHX
OMOJIOTMYECKUX TEPMHUHOB M MOHS-
THI: JKU3Hb, KIIETKA, TKaHb, OpraH,
OpraHu3M, BUJ, TOMYJISIHUS, IKOCH-
cTema, OuoreHo3, Ouocdepa; mera-
0o1m3M (0OMEH BelIecTB U INpeBpa-
IIEHHE DHEPrHH), TOMeocTa3 (camo-
perymisius), OWOCHHTE3  Oelka,
CTPYKTYpHasi OpraHH3alusi >KHUBBIX
CHCTEM, JHCKPETHOCTh, CaMOpery-




[usi), OnocuHTe3 Oenka, CTPYK-
TypHasi OpraHU3alUsl KHUBBIX
CHCTEM, TUCKPETHOCTh, CaMO-
[PEryJsIus, CaMOBOCIPOHU3BE-
neHue (pernpoayKIus), Hacaed-
CTBEHHOCTh,  HM3MCHYUBOCTb,
PHEPro3aBUCUMOCTh, POCT H
[pa3BUTHE, YPOBHEBas OpraHU-
Barus

JSAUus, camMOBOCHpou3BeneHue (pe-
IPOIYKIMS), HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, YHEPIO3aBUCUMOCTb,
pOCT U pa3BUTHE, YPOBHEBAs Opra-
HU3ALUA.

- YMCHHE BJIQJICTh CHCTEMOM
OHOJIOTMYECKUX 3HAHHUH, KOTO-
pasi BKIIIOYACT:
OCHOBOIIOJIArafoIIfe OHOJIOTH-
YECKUE TEPMUHBI W TOHSATHS]
(>KM3HB, KIIETKA, TKaHb, OpraH,
OpraHu3M, BHJ, TOMYJISIIHS,
DKOCHCTEMa, OHOIICHO3, OHO-
chepa; MeTabonm3M, TOMEO-
CTa3, KICTOYHBIA WMMYHUTET,
orocuuTe3 Oelka, OHMOIIOINMeE-
[PBI, TUCKPETHOCTh, CaMOpEry-
IS11s1, CaMOBOCIIPOU3BEICHHE,
HACJICACTBEHHOCTh, H3MCHYH-
BOCTb, 9HEPrO3aBUCHUMOCTD,
[pocT u pasBuTHe);4) chopmu-
[POBAaHHOCTh yMEHHUS PaCKpPBI-
BaTh OCHOBOTIOJIAraroIIre OMO-
ITOTMYECKHe 3aKOHBI U 3aKOHO-
mepaoctu  (I. Menpensa, T.
Moprana, H.. BaBunona, 3.
['exkens, @. Miromnepa, K.
bopa), rpaHUIBI UX TPUMEHH-
MOCTH K KUBBIM CHCTEMaM;

HE00X0IMMOCTh C(hOPMUPOBATH
YMEHUS BIAJIeTh CUCTEMON OHOII0-
IMYECKUX 3HAaHUU

BJIaJICHUE CUCTEMON 3HAHUN 00
OCHOBHBIX METOJIaX HAy4YHOTO
[MO3HAHMS, WCIOJIb3YEeMbIX B
OMOJIOTHYECKUX HCCIIeIOBaHU-
1X JKHBBIX OOBEKTOB U DKOCH-
cTeM (OmucaHue, H3MEpEHHue,
[IpoBeACHUE HaOJIIOCHUH);
crioco0aMu  BBIABICHUSA U
OIICHKHA aHTPOIIOTCHHBIX H3MeE-
HEHUI B IPUPOJIE;

OmpeieJIeHue YMEHUS BIAJETh CHU-
CTEMOMH 3HaHUM 00 OCHOBHBLIX METO-
JlaX HAyYHOTO TIO3HAHUS, UCIIONIb3Y-
E€MBIX B OMOJIOTMYSCKUX HCCIIEN0Ba-
HHSX JKABBIX 00BEKTOB U DKOCUCTEM
(omrcanue, U3MEpPEHHE, MPOBEIACHUE
HaOIIOJICHUH ); ClIOCOOaMU BBISIBIIC-
HUS U OIIEHKH aHTPOTIOTEHHBIX W3-
MEHEHUI B IPUPOE;

[MEPUOINYECKUH TTHUCh-
MEHHBIN U YCTHBIN OIIPOC;
— TECTUPOBAHMUE;

— HaOJIIO/IEHHUE U OLIEHKa
KauecTBa pabOT Ha Mpak-
TUYECKUX 3aHATUAX;

— KOHTPOJIb CAMOCTOSI-
TeIbHOI padoThI;

— DK3aMEH

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa}0m1/117105{ A0

KEH YMETDb:

— Biianetb yMeHUsAMU BbIE-
ITATh CYIIECTBEHHbBIC MPU3HAKU

- = BJ'Ia)IeTI) YMCHUSAMU BBIACIIATD
CYHICCTBCHHBIC IPU3HAKW BHPYCOB,




BHUPYCOB, KJICTOK IPOKAPUOT U
PYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB,
BUJI0B, OMOTEOIIEHO30B U KO-
CHCTEM; OCOOCHHOCTH IPOIIeC-
COB 0OMEHA BEIIECTB U IIpe-
BpaIlCHHUS YHEPTUU B KIIETKE,
(boTOCHHTE3a, IITACTUIECKOTO
11 DHEPreTHYECKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, MEH03a,
OILJIOZIOTBOPEHHMSI, PA3BUTHUS U
[PA3MHOXKCHHUS, WHINBHUTyallb-
HOTO Pa3BUTHS OpraHu3Ma (OH-
ToreHesa), 60prObI 3a cylile-
CTBOBAHHE, ECTCCTBCHHOTO OT-
Oopa, BUI000pa30BaHus, IPH-
CIIOCOOJIGHHOCTH OPraHU3MOB
K cpesie OOUTaHUs, BIHSHUS
KOMITOHEHTOB 3KOCUCTEM, aH-
TPONOTCHHBIX U3MEHCHUH B
PKOCHCTEMAX CBOEH MECTHO-
CTH, KPYTOBOPOTA BEILECTB U
[IpeBpalleHre YHEPTUU B OMO-

chepe.

KJIETOK MPOKApUOT U IYKApHOT; OJI-
HOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB, BH/IOB, OMOTr€0IIEHO30B
U DKOCHCTEM; OCOOEHHOCTH Mpoliec-
coB oOMEHa BEIIeCTB M IpeBpalie-
HUS DHEPTHH B KJIETKe, (POTOCHHTE-
3a, IUIACTUYECKOTO0 U JHepreruye-
ckoro oOMeHa, XeMOCHUHTE3a, MUTO-
3a, Meio3a, OIIOOTBOPEHUS, pa3-
BUTUS U PA3MHOXXCHHSI, WHIAUBUIY-
aIbHOTO Pa3BUTHUS OpraHu3Mma (OH-
TOreHe3a), OOphOBI 3a CyIIEeCTBOBA-
HUE, €CTECTBEHHOTo 0TOOopa, BHUAO-
o0Opa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHM3MOB K cpeae OOuTaHus,
BIIUSTHUS KOMIIOHEHTOB JKOCHUCTEM,
AHTPOINOTEHHBIX HM3MEHEHHI B 9KO-
CHUCTEMax CBOEW MECTHOCTHU, KpPYyro-
BOpOTa BEIIECTB W MpEBpalICHHE
sHepruu B Ouocdepe.

Bnagerb  OCHOBHBIMH METOAAMH
HAyYHOTO ITO3HAHUS, WCIIOJIh3yEeMBbI-
MU [IPU OMOJOTHYECKHUX HCCIeI0Ba-
HUSX JKUBBIX OOBEKTOB M DIKOCH-
CTEM: OMHUCaHHe, U3MEpEeHHe, IPOBe-
JIeHHEe HaOIOJCHHI; BBIIBICHHE U
OIICHKA aHTPOIIOTEHHBIX M3MEHEHHM
B IIPHPO/JIC.

— IIEPUOIUYECKHUN YCT-
HBII OTIIPOC;

— TECTUPOBAHHUE;

— HaOJII0/IeHUE U OIICHKA
KadyecTBa pabOT Ha TpPaK-
TUYECKUX 3aHATHIX;

— KOHTPOJIb CAMOCTOSI-
TeJIbHON PaboThI;

— 9K3aMEH

BJ'[a)IeTI) OCHOBHBIMH METOIA-
MU HayYHOTO TTO3HAHUS, HC-
[10JIb3YEMbIMH TP OHOJIOTHYEC-
CKUX UCCIICOAOBAHUAX XUBBIX
00BEKTOB M DKOCUCTEM: OITH-
CaHUe, U3MEPEHHE, IPOBE/IC-
H1e HAOJIIOICHUI, BEIIBIICHHE
1 OllCHKA aHTPOIOTCHHBIX H3-
MEHEHHI B TIPUPO/IC.

MIPUMEHATH OCHOBHBIE METO/IbI
HAay4YHOTO MMO3HAHUS, HCIIOJIb3YEMBbIE
pyu OMOJIOTUYECKUX HUCCIIEeIOBAHUIX
JKMBBIX O0BEKTOB U DKOCUCTEM:
ONMCAHUE, UBMEPEHUE, TTPOBEICHUE
HaOII0ICHUH; BLIIBICHUE U OlLIEHKA
AHTPOIIOI'€HHBIX U3MEHEHU B IIPU-

pore.

Bragets yMeHHSIMU TIpHMe-
HATH TOJYyYEHHbIE 3HAHUS JIS
00DLSICHEHHST  OMOJIOTHYECKHX
[POLIECCOB M SIBJICHUH, IS
MPUHATHAS TIPAKTUYECKUX pe-
IIICHUM B MOBCEIHEBHOM KU3HHU
C ILeIpr0 olOecrieyeHuss Oe3-
OMAacCHOCTHU CBOETO 370pPOBBS U
BIOPOBBSl  OKPYXKAIOIIUX JIFO-
neil, coOMIofeHHS 30pPOBOTO)
oOpa3a >KM3HU, HOPM TI'PaMOT-

MPUMEHATh METOJbl CAMOCTOSITENb-
HOH TOCTAaHOBKH OHMOJOTHYECKHUX
AKCIIEPUMEHTOB, OIMKCAaHUs, aHAJIKU3a
M OIICHKH JOCTOBEPHOCTH TOIYYCH-
HOTO pe3yJibTaTa




HOIO TMOBEACHUS B OKPYXKaro-
el MPUPOAHON CpEAE; MOHHU-
MaHue HEOOXOJAMMOCTH  HC-
[10JIb30BaHUS JIOCTUKEHUHN CO-
BpEeMEHHOW OHOJOoTHH M OHO-
TEXHOJIOTUN [JI1 pallMOHAJIb-
HOT'O ITPUPOIONOIB30BAHMS

cOPMUPOBAHHOCTh  YMCHUS]]
pemaTh OWOJOTHYECKUE 3ajla-
UM, COCTaBJIATH TCHOTHITHYEC-
CKHE CXEMbI CKPEIIMBaHUS IS
[Pa3HBIX THUIIOB HACJEIOBAHMS
[IPU3HAKOB Yy OPraHU3MOB, CO-
CTaBJISITh CXEMBI TEPEHOCA Be-
[IICCTB ¥ SHEPTHH B DKOCHUCTE-
Max (LIENU MUTAHUS, THUIIEBbIC
CETH)

peuiaTtb OHOJIOrHYECKHUE 3aJgadyu, CO-
CTaBJIATh TCHOTHUIIMYCCKUEC CXCMbI
CKPCIIUMBAHUA [JII Pa3HbIX THUIIOB
HacCJICAOBaHUA MPU3HAKOB Yy Opra-
HHU3MOB, COCTaBJIATh CXEMBbI IIEPEHO-
Ca BCHICCTB W SHEPTHUU B 3KOCUCTC-
Max (I_IGHI/I NUTaHuA, IIMIICBBIC CeTI/I)

- IIEPUOMYECKUH YCT-
HBII OIIPOC;

— TECTUPOBAHHE;

— HaOIOICHUE U OIICHKA
KadyecTBa padOT Ha TpaK-
TUYCCKUX 3aHATUSX;

— KOHTPOJIb CAMOCTOSI-
TeIbHOU padoThI;

— 9K3aMCH

C(OPMHPOBAHHOCTh  YMEHHUH
KPUTUYECCKH OICHUBATh WH-
dopmario  OMOJOTHYECKOTO
COJICp)KaHUs,  BKIIOYAIOMIYIO
[ICCB/JIOHAYYHbIC 3HAHUS U3
[PA3TMYHBIX UCTOYHUKOB (Cpeji-
CTBa MaccOBOW HH(MOpMAIIHH,
HayJHO-TIONYJISIPHBIE MaTepHa-
Tb1); MHTEPIPETUPOBATH ITH-
YECKUE ACTIEKThl COBPEMEHHBIX|
McCeIoOBaHU B OMOIOTHH,
MEWIIMHE,  OMOTEXHOJOTHH,
[paccMaTpuBaTh  TN00ATHHBIE
PKOJIOTUYECKHE TPOOJIEMBI CO-
BpEMEHHOCTH,  (OPMHUPOBATH,
[0 OTHOIIEHUI0O K HHUM COO-
CTBEHHYIO MO3UIIHIO.

KPUTHYECKH OIIEHUBaTh WH(pOpMa-
U0 OMOJIOTHYECKOTO COACpKAHUS,
BKJIFOYAIONIYIO TICEB/IOHAYYHBIE 3HA-
HUS U3 PA3IUYHBIX HCTOYHHUKOB
(cpencTBa MaccoBoM HMH(pOpMaLUH,
HAyYHO-TIOMYJISIPHBIE ~ MaTepHalIbl);
WHTEPIPETUPOBATh ATHUYECKUE ac-
MEKThl COBPEMEHHBIX HCCIEI0BAHUI
B OMOJIOTMH, MEIUIIMHE, OMOTEXHO-
JIOTUU; paccMaTpuBaTh TI00aNbHBIE
AKOJIOTUYECKHUE TIPOOJIEMBbI COBpE-
MEHHOCTH, (HOPMHUPOBATH MO OTHO-
IICHUI0O K HUM COOCTBEHHYIO IO3H-
LU0,

— IIEPUOINYECKHUN YCT-
HBII1 OMIPOC;

— TECTUPOBAHME;

— HaOJIIO/IEHUE U OLIEHKa
KayecTBa pabOT Ha Mpak-
TUYECKUX 3aHATHIX;

— KOHTPOJIb CAMOCTOSI-
TeIbHOI padoThI;

— DK3aMEH

chOpPMUPOBAHHOCTh ~ YMEHHM
co3JaBaTh COOCTBEHHBIC ITHCH-
MEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE OMOJIOTMYECKOM HH-
(bopMaIiu U3 HECKOJIBKHX HC-
TOYHUKOB, TPAMOTHO HCIIOJb-
30BaTh NOHATUWHBIA anmapar
OHOJIOTHH.

CcO3aBaTh COOCTBEHHBIE ITMCHMEH-
HbIE€ M YCTHBIE COOOIIEHHS Ha OCHO-
Be OMoNornueckoi MHPOpMalUK U3
HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITOJIB30BaTh NOHATUIHBIA anmapar
OuosIoruM.

— IepUOUYECKUI YCT-
HBII OIIPOC;

— TECTUPOBAHHE;

— HaOJIFOIEHUE U OIICHKA
KayecTBa pabOT Ha Mpak-
THYECKUX 3aHATHIX;

— KOHTPOJIb CAaMOCTOSI-
TeJIbHOU padoThI;

- K3aMeH

[IpuoOpereHue ompiTa MpUMe-
HEHUSI OCHOBHBIX  METOJIOB

MNPUMCHATH OCHOBHBIC METOJAbI
HAaY4YHOI'O IMO3HaHHs, UCIIOJb3YyEMBIX

— [IEpUOJNYECKUI YCT-
HbII OTPOC;




HAay4YHOTO MO3HAHUS, HCIOJIb-
BYEMBIX B OHOJIOTHUU: HAOIIO-
[ICHUS] U OMUCAHUS KUBBIX CH-
CTEM, MPOLIECCOB U SIBIICHUMU;
OpraHu3alii W TPOBEACHUS
OMOJIOTUYECKOTO HKCIEPUMEH-
Ta, BBIIBIKECHUS TUIIOTE3, BBbI-
SIBJICHUSI 3aBHCUMOCTH MEXKY|
CClieTyeMbIMU  BEIHMYHMHAMU,
OOBSICHEHHUS TIOJIYYEHHBIX pe-
BYIbTaTOB U (HOPMYIHPOBAHUS
BEIBOJIOB C HCIOJIb30BAaHUEM
HAy4YHBIX MOHSITUNA, TEOPUH U
3aKOHOB

B Onosiornu: HaOJIIOAEHUS U OIHKCa-
HUS JKMBBIX CHUCTEM, IIPOLIECCOB H
ABJICHUM; OPraHU3AallMA U IIPOBEJE-
HUSl OMOJIOTMYECKOTO 3KCIEPUMEH-
Ta, BBIIBIKCHUS THIIOTE3, BBIABIIC-
HUS 3aBUCHUMOCTH MEXKIYy HCCIIenye-
MBIMH  BEJIMYMHAMM, OOBSICHEHUS
MOJIyYEHHBIX PE3yabTaTOB U POpMY-
JMPOBaHUS BBIBOJOB C HCIOJIB30Ba-
HUEM HAY4HBIX IOHATUN, TEOPUU U
3aKOHOB

— TECTHPOBAHWCE;

— HaOJIIOIEHNE U OLIEHKA
KauecTBa pabOT Ha MpaK-
TUYCCKHUX 3aHATHUSX;

— KOHTPOJIb CAaMOCTOSI-
TebHOI paboThI;

— DK3aMeH

3. KOHTPOJIbHO-01IeHOYHbIE MATEPHAJIbI TEKYIIEr0 KOHTPOJIA

3.1. Illepuoauveckuii yCTHBIH ONPOC

Tema 1.1. Yuenue o kjieTke. XuMu4eckasi OpraHu3anus KJIeTKH.
1.KpacTkast uCTOpHS U3y4eHUS KICTKH.
2. XuMu4ecKasi OpraHu3anus KIEeTKH
3. Opranndeckre 1 HEOPraHWYECKHUE BEIECTBA KJICTKH U KUBBIX OPraHU3MOB.
4. benku, yrieBoibl, JIUMK/IbI, HyKJIEMHOBBIE KHCIIOTHI U UX POJIb B KIIETKE.

Tema 1.2. Ctpoenue u GQyHKIIUM KJICTKH.

1. ITpokapuoTnyeckas KieTka.

2. CtpoeHue GakTepHaabHON KIeTKH, (OPMBI OGaKTepuii.

3. XHSHGI[G?ITCJ’IBHOCTL 6aKTepI/H711 IMUTAHUC, JBIXaHUC, IBUKCHUEC, PASMHOKCHHC.

4. Posb u 3Hauenue Gaktepuil. [acTHUeCKUii M SHEPTrETHYECKHI OOMEH.

5. Dykapuotndeckas KiueTka. I{uromnasma u kiaerounas MmeMOpana. OpraHou/ibl KJIETKH

6. Bupychl kak HekneTouHas (opma sxku3HH. OCOOEHHOCTH CTPOEHHMS U KM3HEIEATENTHHOCTH.

3HaueHUe BUPYCOB.

7. Tlytn nepenaun Bupycos. bakrepuodaru. Bupycubie 3a6onesanns. BUY/CIIA]].

8. [Ipodunakrruka u 60pbda ¢ BUPYCHBIMH 3200ICBAHUSMHU.
Tema 1.3. O0OMeH BeniecTB U NpeBpalieHue JHEPIUU B KJIeTKe.

1.[InacTuueckuii u 3HEpreTUYecKuii OOMeH.

2. Ctpoenue 1 pyHKIIUH XpOMOCOM. [ eHeTnYecKuii Ko.

3. IHK — HocuTens HacnencTBeHHON uHpopmanuu. Permmmkanus JTHK.

4. BuocunTe3 OenKa.

Tema 1.4. )Ku3HeHHbII HUKJI KJIETKH.
1.Knetku u ux paznoodpaszuie B MHOTOKJIETOYHOM OpraHU3Me.
2. luddepenunponka kinetok. Kierounas Teopusi CTpoeHHs OpraHU3MOB

3.Muto3.
4.1luToKuHE3.




Tema 2.1. Opranuszm. PasMHoOKeHMe U MHAUBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.
1.0Opranusm — egunoe nenoe. MHOrooOpasue Opranu3MoB.
2.Pa3MHOXeHMe — BaKHEMIIee CBOWCTBO JKUBBIX OPraHU3MOB.
3.ITonoBoe u Gecrnonoe pa3MHOKeHUE. Melio3.
4.00pa3oBaHKeE MOJIOBBIX KJIETOK U OIIOJIOTBOPEHUE.

Tema 2.2. UnauBuayajibHOe pa3BUTHE OPraHU3MA.

1. 'eneTrka — HayKa 0 3aKOHOMEPHOCTSIX HACJICJICTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB.

2. I'. Menpens — OCHOBOITOJIOXKHHUK HaYKH FeHeTHKa. [ eHeTHUecKasi TEPMHHOJIOTHSI I CHUMBOJIHKA
3aKOHbI TEHETUKH, YCTaHOBIIeHHbIE . MeHeneM.

3. MoHorubpuHoe U TMruOpuIHOE CKpEeIIrBaHuUE.

4. XpoMocoMHas TEOpHs HACIEACTBEHHOCTH. B3anmoielicTBrE reHOB.

5.I'enernka nona. CIEIJIEHHOES C IOJIOM HAaclieAOBaHWE. 3HAYCHUE I'CHETHUKHU JUI CCICKIHMH U
MEIULIMHEL.

Tema 3.2. 3aK0OHOMEPHOCTH U3MEHYMBOCTH.

1.HacnencTBeHnHas Uid T€HOTUIIMYECKAsE N3MEHYHUBOCTD.
2.MoudukanmoHHas, WM HEHACIEICTBEHHAS, U3MEHYMBOCTD.
3.I'enernka genoseka. [ eHeTHKA M MeIUIIMHA.

4, MarepuanbHbIE OCHOBBI HACJICICTBEHHOCTH U U3MEHYMBOCTH.
5.I'eneTnka u SBOJIOLMOHHASA Teopus. [ eHeTuka momysiuii.
6.HacnencTBeHHbIe 00JIE3HU YEIOBEKA, UX TIPUYMHBI U IPO(HIIaKTHKA.

Tema 3.3. OCHOBBI ceJIEKIIUM PACTEHHH, )KWUBOTHBIX H MUKPOOPTaHU3MOB.
1.Vuenue H.M. BaBunoBa o nieHTpax MHOroo0pasus U IPOUCXO0KIEHUS KYJIbTYPHBIX PACTEHUH.
2.OCHOBHBIC METOIbI CEJICKITUU: THOPUIU3AIINS U KHCKYCCTBEHHBIN 0TOOP. OCHOBHBIC JOCTHKE-
HUSI COBPEMEHHOW CEJIEKLIUU KYJIbTYPHBIX PACTEHUM, JOMAIIHUX KUBOTHBIX 1 MUKPOOPraHU3-
MOB.

3. buoTtexHonorusi, ee JOCTHKEHUS U TIEPCIIEKTUBHI Pa3BUTHsI. DTUYECKUE aCTIEKThl HEKOTOPBIX
JOCTIKeHHUH B OnoTexHosoruu. KimonupoBanue sKUBOTHBIX (TIPOOIEMBbI KIIOHUPOBAHUS YEIOBE-
Ka).

Tema 4.1. IIpoucxo:kaenne 1 pa3BuTHe ’KU3HU Ha 3eMJie. IBOTIOIHOHHOe yyeHue [Ipouc-
XO0sKAeHHe M HAaYaJIbHbIE ITANbI PA3BUTHSA KM3HH Ha 3em.ie.

1. I'unotesnl IMPOUCXOKACHUS KU3HH. I/I3yquI/Ie OCHOBHBIX 3aKOHOMepHOCTeﬁ BO3HHUKHO-
BCHUS, pa3BUTHA U CYIICCTBOBAHUSA JXU3HU HA 3emie.
2. Y Ca0XHEHNE KUBBIX OpraHu3MoOB B IIPOUECCC 3BOJJIIOLUHA. MHoroo6pa3He JKUBOI'O MHpa

Ha 3eme U COBpCMCHHAsd €ro opraHru3anus.

Tema 4.2. UcTopus pa3BuTHS IBOJIONMOHHBIX H/CH.

1. 3nayenue pabot K. Jlunnes, JXK.b. Jlamapka B pa3BUTHH 3BOJIIOIMOHHBIX UAEH B OHOJIO-
TUU.

2. OpomtonnonHoe yuenue Y. JlapBuHa.

3. Ponb 3BONIOIIMOHHOTO yueHUss B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOMU

KapTUHBI MUDA.

Tema 4.3. MUKPO03BOJIIOIHS M1 MAKPOIBOJIIOLHSA.
1. Konnenmus Buja, €ro KpuTEPUHU.
2 Ilonynsauus — CTpyKTypHas €JMHHUIA BUJIA ¥ 3BOITIOLMH. [[BHXKYIIME CUIIBI SBOJIIOLUY.



3.CuHTteTndeckas TEOpHsl IBOIIOLUN. MUKPO3BOIIOLHS.

4.CoBpemenHsble npeacTaBieHus: o Bugooodpaszoanun (C.C. YerBepuko, U.U. IlImansraysen).
MakposBomtonus. [Joka3arenbcTBa dBOJIOLMH.

4.CoxpaHeHre OMOJOTHYECKOT0 MHOT000pa3us Kak OCHOBA YCTOWYMBOCTH OMochephbl W Mpo-
TPECCUBHOTO €€ pa3BUTHs. [[pHunHBI BEIMUPAHUS BUOB.

5.0cHOBHBIE HaMpaBJIeHHs IBOIIOIMOHHOTO TMporpecca. bruonorunueckuii mporpecc u OGHOJIOTHU-
YECKHUH perpecc.

Tema 5. IIpouncxoxaeHue yejsoBeka. AHTponorexes. Yesopeueckne pachl.
1.9Bomronus npumaroB. COBpeMEHHBIE TUIIOTE3bl O  [TPOUCXOKICHUH YEI0BEKa.
2. JlokazaTesnbCTBa POJICTBA YEJIOBEKA ¢ MICKOIUTAIOIIMMH )KUBOTHBIMH. JTaIlbl YBOJIOIUH Ye-
JIOBEKA. DBOJIIOLIHS IPUMATOB.
3.CoBpeMeHHBIEC TUIIOTE3Bl O MPOUCXOXKICHUU YeoBeka. Jloka3aTeabcTBa POICTBA YEIOBEKA C
MJIEKONIUTAIOIMMH KMBOTHBIMH. DTaIlbl BOJIIOLUH YEIOBEKA.
4. PoacTBo U €AMHCTBO IPOMCXO0K/IEHUS YeoBeueckux pac. Kpuruka pacuzma.

Tema 6.1. OCHOBBI IK0JIOTHH. JKOJIOTHSI — HAYKA 0 B3AHMOOTHOIIIEHUAX OPTaHU3MOB MeK-
Ay c000ii U OKpYy:KaKOLIeil cpenoil.

Okosornyeckue GakTopsbl, UX 3HAUCHHE B )KU3HU OPraHU3MOB.

OKOIOTrHYECKHE CUCTEMBI. BI/IIIOBBJI " MMPOCTPAHCTBCHHAA CTPYKTYpPa SKOCHUCTCM.

[TuieBble CBA3U, KPYTOBOPOT BEILECTB U IPEBPALLIEHUE SHEPTUU B 3KOCHCTEMAX.
MG)KBI/IIIOBBIG B3aUMOOTHOIICHHA B 3KOCHUCTCMC: KOHKYpPCHIMA, CI/IM6I/103, XUIOIHUYECTBO,
Mapa3uTU3M.

5. IlpuunHbl ycTOWYMBOCTH U cMeHbI skocucTeM. Cykueccun. MckyccTBeHHbIE cooOuiecTBa —
arpo’KOCUCTEMBI U YPOOIKOCUCTEMBI.

P



Tema 6. 2. buocgepa — riodajabHast IKOCHCTEMA
1.Vuenue B.U. Bepuanckoro o 6mocdepe. Pois sxuBbIX opranu3mMoB B 6nocdepe.
2.buomacca. KpyroBopoT BaxHEHIINX OMOTCHHBIX 3JIEMEHTOB (Ha MpHUMEpE yriiepoja, azoTa u

Ip.) B buocdepe.

Tema 6.3. buocepa u yesioBek
1. Usmenenust B Ouocdepe. [locrmencTBusi OesTEIBHOCTH YEIOBEKAa B OKPYXKAIOIICH cCpee.
2.Bo3zeiicTBue MpOU3BOJICTBEHHON JESITEIIBHOCTH B 00JIacTH CcBOeW Oyaymied mpodeccuu Ha
OKPY’KaIOIIYIO CPENy.
3. I'moGanpHbIC SKOJOTUYECKHE MPOOJIEMBI M ITyTH UX PEIICHHUS.
4. DKOJIOTHSl KaK TeOpeTHYeCcKasi OCHOBA PAIlMOHAILHOIO MPUPOIONOIB30BAHUS U OXPaHBI MPHU-
poxbl. Hoocdepa.
5.IIpaBusia nmoBeneHus JTOAEH B OKpyXxarolel npupoaHon cpene. bepexnoe oTHouieHue K Ouo-
JIOTUYECKUM O00BEKTaM (PaCTCHUSM U KUBOTHBIM, H UX COOOIIECTBAM) M MX OXpaHa.

Tema 7. buonnka. buoHMKa KaKk 0IHO U3 HANIPaBJIeHUI OMOJIOTMH U KHOEPHETHKH.
1.bruonuka paccmarpuBaeT 0COOEHHOCTH MOP(POPHU3NOIOTHYECKON OpraHU3alMU >KUBBIX Opra-
HU3MOB U UX UCIIOJIb30BAaHUE JUIs CO3/1aHUSI COBEPLICHHBIX TEXHUUYECKUX CUCTEM U YCTPOMCTB IO
AQHAJIOTUHU C )KMBBIMU CUCTEMAMHU.

2. [TpuHIMIBI M TPUMEPB] UCIIOIb30BAHUS B XO35MCTBEHHOM J€SITENbHOCTHU Jroiel MOphodyHK-
LIMOHAJIBHBIX YE€PT OpraHU3aluu PACTEHUH U )KUBOTHBIX.

KpnTepnn OLCHKHU YCTHBIX OTBE€TOB

KauecTBeHHas orieHKa
Kpurepun o0pa3oBaTeNbHbIX
pE3yIbTaTOB

OTBeThI Ha BOITPOCHI JJaHbI B IIOJITHOM 06’beM€, BBICKA-
3bIBaAHUA CBA3HBLIC W JIOTHYHBIC, WUCITIOJIb30BaAHA HAYy4- OTan4yHO
Has JICKCHUKA, IPUBCACHBI ITIPUMCPEI.

Bomnpoc packpsIT HE B MOJTHOM 00beMe, BHICKa3bIBAHUS
B OCHOBHOM CBSI3HbIE M JIOTMYHbBIC, HCIOJIb30BaHa
Hay4Has JIEKCHKa, MPUBEICHbl IpuMepbl. OTBETHI Ha Xopotiiio
BOIPOCHI CUTHAJIM3UPYIOT O HAIUYUU TIPOOJIEMBI B IO-
HUMAaHUU TEMBI.

OtBeTHI HA BOIIPOCHI B 3HAYUTEILHONU CTENCHU 3aBUCST
OT IIOMOIIK CO CTOPOHBI IIPCIIOAABATCIIA. Bricka3biBa-

Y 10BIETBOPUTEIIHHO
HUsl HECBA3HBIE U HesormyHbele. Hay4yHas jiekcuka He
MCIIOJIb30BaHa, IPUMEPHI HE IPUBEICHBI.
OTBETHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBneTBOpUTENBHO

3.2. IlpuMep TeCTOBBIX 3aIaHU I

1.KT0 u3 yueHbIX cHopMyIMpOBa 3aKOH TOMOJIOTHYHBIX PSOB HACICICTBEHHOCTH M M3MEHYH-
BOCTH:

a) Y.[dapsun

6) C.C. YerBepukon




B) H.M.BaBwmiios
r) U.M.CeuenoB

2. YpOBEHb OpraHHM3alluy )KU3HH, HA KOTOPOM IPOSIBIISICTCSI TAKOE CBOMCTBO JKUBBIX CUCTEM, KaK
CIOCOOHOCTh K OOMEHY BEUIECTB, SJHEPTUH, NH(OPMAIIUH, SBIISCTCS:

a) OHTOreHEeTUYECKUM

0) MonexynsapHbli

B) buocdepnsriit

r) Knerounsrii

3. Pe3ynbTaTom 3BOIIOINY SBISETCS:
a) HacnepcrBeHHast ©3MEHYHBOCTD
0) bopnOa 3a cymiecTBoBaHUE

B) MHorooOpa3ue Bu0B

r) Apomopdo3

4. OcHoBaTeNb y4eHUs O MPOUCXOKIACHUH BUJIOB ITyTEM €CTECTBEHHOTO 0TOOpa:
a) Y.[dapsun

6) K-b. Jlamapk

B) K.JIunnei

r) M.JloMmoHOCOB

5. KonndecTBo XpoMOCOM y YeoBeKa:

a) 26
6) 38
B) 25
r) 46

6. 3akmrounTenbHOM (pa3oil B MUTO3€E ABISETCA:
a) Tenmodaza

6) Anadaza

B) Meragaza

r) Ilpodaza

7. Tun neneHus KIETOK, B pe3ybTaTe KOTOPOro 00pa3yeTcst MOJIOBbIE KIETKU:
a) AMuTo3

0) Meiio3s

B) Muro3

r) buonienos

8. I1pu KaKOM KJICTOYHOM JICJICHHH KOJMYECTBO XPOMOCOM HE YMEHBINACTCS:



a) Mwuto3

0) Muto3 u mMeiio3
B) Meiio3 u amMmuTO3
r) Meiio3

9. U3 skTOoEpMBI OOpa3yroTCs:
a) HepsHas cucrema

6) MpIIIs!

B) Jlérkue

r) Ckener

10. 13 sHTOIEpMBI OOpa3yIOTCA:
a) Koxa

06) Oprassl JbIXaHUS

B) Ckener

r) OpraHsl 4yBCTB

11. U3 me30aepMbI 00pa3yroTes:
a) Hepsnas cucrema

0) Jlerkue

B) Ckerner

r) Oprasbl IbIXaHHS

12. CoBOKYITHOCTB BCEX I'€HOB TraIluIOUAHOTO HA0Opa XpOMOCOM — 3TO:

a) I'enorun

06) ['enom

B) I'eHodon
r) ®e”orun

13. Ilpu pacumieruieHny HyKIEHHOBBIX KHCIOT 00Pa3yIOTCSI MOJICKYJIIBI:
a) ['mroxo3sI

0) )KupHBIX KUCIIOT U TJIMIIEpUHA

B) AMHHOKHCIIOT

r) Hykneotunos

14. UupuBuayanbHOE pa3BUTUE OPTaHU3Ma OT 3UTOTHI O CMEPTH HA3bIBAIOT:
a) OMOpuoreHe3oM

0) ®usorene3oM

B) OHTOTreHE30M

r) Apomopdozom

15. B pe3ynbrare Kakoro mnpoiecca B OpraHu3Me 0akTepuii 0CBOOOKIAETCSl YHEPTUS:
a) JIBmkeHus

0) pixanus

B) PazmHoxeHus

r) Cnopoobpa3zoBaHus

16. BocrippHEMatOT MHPOPMAITHIO U TPE0Opa3yroT ee B HEPBHBIE HMITYIIbCHI:
a) Penenropsl

6) HepBHble y37bI

B) McnomHUTENBHBIE OpPraHbl

4) BcraBoyHbIE HEWPOHBI



17. Y3 monexynbl JIHK u Genka coctout:
a) Mukpotpybouka

0) [InazmaTudeckas MmemOpaHa

B) Xpomocoma

r) JInzocoma

18. Ilo criocoOy muTaHus MoAaBIIsAIONIee OOJBITHHCTBO OAKTEPHIL:
a) ABTOTpO(BI

0) I'erepoTpodnr

B) XeMoTpo(dbI

r) Canpotpodsl

19. HenpsiMoe nieneHue KJISTKH HAOIIOIAI0T:

a) IpU MUTO3€

0) npu Mero3e

B) IIpU aMUTO3€

I') IpU MUTO3€ U MeHo3e.

20. XpOMOCOMa — BaKHas COCTaBHas 4aCTh.

a) BaKyoJIH

0) LHUTOIIIA3MBI
B) sAapa

') puOOCOMBI.

21. Bupycsl BOCIPOU3BOASTCS:

a) B MUTOXOHIPHSIX

0) B pubocomax

B) B s,/Ip€ KJIETKH

r) B anmapare ['onbaKu.

22. OCHOBHOE BEIIECTBO KJIETKH, B KOTOPOM HAXOJISATCS IEIBIH PSJ CTPYKTYD:

a) MUTOXOHpUHU
0) saapo
B) IIUTOIIa3Ma

T') TU30COMBI.

23. bro1eHo3 — 3TO0 COBOKYITHOCTh OPraHU3MOB:
a) OJIHOTO BHJa, OOUTAIOIINX HA ONPEEIEHHON TEPPUTOPHUH;

0) pa3HBIX BUIOB, COBMECTHO >KMBYIIMX U CBSI3aHHBIX JPYT C IPYTOM;

B) OJHOI'0 BHaa, O6I/ITaIOIJ_II/IX Ha PasSHOPOAHLIX YYaCTKax apcaja,

T') B3aUMOCBSI3aHHBIMU KOMIIOHEHTAMHU SIBJISIFOTCSI OPTaHUYECKOE COOOIIECTBO M (PaKTOPhI HEXKHU-

BOU IIPUPOJBI.

24. T'eHeTHKa- 3TO HayKa Mpo:

a) 3aKOHOMCPHOCTb HACJICACTBCHHOCTH,



0)0THOKJIETOYHBIX;
B) BBIMEPIIIHMX KHBOTHBIX;

F) MHOT'OKJICTOYHBIX.

25. 'eHOM KJIETKHU COJICP)KHT:
a) IHK;

0) HYKJICOTHU/IbL;

B) JIMITU/IBI;

r) OemKu.

26.0110/10TBOPEHHE ITO:

a) MPOIIECC MOJIOBOTO aKTa;

0)causiHUE )KEHCKON U MY>KCKOM IOJIOBBIX I'AMET;
B) KOHEYHAs CTaJusl POJIOB;

I') IPOLIECC, HE MIPELYCMATPUBAET CIUSIHUE MTOJIOBBIX TaMeT.

27. DKOJIOTHS - 3TO:

a) HayKa O BBIMEPIIUX PACTCHHSIX;

0) HayKa 0 B3aUMOCBSI3H KUBBIX OPTaHU3MOB;

B) pa3ziell pacTeHUil, 3aHecEHHBIX B KpacHyro KHUTY.
I') HayKa, U3y4Jaromias MOBeJCHUE KUBOTHBIX.

28. XUIIHUKH - ITO:

a) JKUBOTHBIC ITUTAIOIINECS PACTUTEIBHON THUIICH;

0) )KHBOTHBIC ITUTAIOIIUECS IPYTUMHU KUBOTHBIMH;

B) 'KUBOTHBIE KOTOPBIC IMUTAFOTCS JTFOOO0M MUIIEH, KaK MSICHOH, TaK U PACTUTEIILHOM;
T') )KUBOTHBIE, TUTAOIIUECS SITOIaAMH, TUIOJAMH JIEPEBbEB, TPHOaAMHU.

29. Uto siBysieTCs CTPYKTYPHOM enuHUIEH Bua?

a) 0co0b;

0) cembs;

B) MOMYJISALINSA,
T) pon.

30. IMomymsiust - 370...

a) 0coOu pa3HBIX BUAOB, MPOKUBAIOIIUX B OJHOM apeale;

0) rpynma oco0el pa3HOTO BHa, MPOKUBAIOIIAsl B HECKOJIBKHUX apeanax;

B) rpynmna oco0eil olHOTO BHJa, 3aHMMaroUlasi CBOI TEPPUTOPHUIO B Mpeaesaax OJHOTO
apeana;

r) oco0u 0HOTO BHJA, 3aHUMAIOLIHE TEPPUTOPHUIO B HECKOJIBKUX apeasax.



KpnTeplm OlleHKH BBINOJHEHHUSI TeCTOBBIX 3aJaHUM

85-100% 1paBWIbHBIX OTBETOB — 5 0AJLJIOB;
b
75-84% mpaBUIBHBIX OTBETOB — 4 Oayia;
b
55-74% mpaBUIILHBIX OTBETOB — 3 Oajuia;
b
Menee 55% npaBUIIbHBIX OTBETOB — 2 Oaia.

3.3. OueHka BbINOJHEHHBIX IPAKTHYECKUX PA00T, KOHTPOJIb CAMOCTO-
AITEJbHOU PadoThI

OreHKa BBIMOJHEHHBIX MPAKTUYECKUX PaOOT BKIIIOYAET MPOBEPKY 3HAHUU
OOyJarOIIIXCS

Kputepuu onieHuBaHus:

— «OTJIMYHO» — €CIIM OOYHYaIOIIUNCS MOUHO Onpeoensem 6 MUKponpenapa-
Max cmpoenue KiemoxK pacmenutl U JCUBOMHbIX, 3HAem meopemuiecKue c8edenus
0 MOM UU UHOM 0DBeKme, e20 83aumooeticmaue ¢ oOKpyscarouerl cpedotl. Moocem
peuiams duoI02UYecKUe, IKOJ0SULEeCKUe U 2eHemuyecKue 3a0adiu.

— «XOpOoLIO» — OOYyYaroUUiics JEMOHCTPUPYET 3HAHHE TEOPETUYECKOrO U
IPAKTUYECKOr0 MaTepHalia 1o aHaIU3UpyeMOol TeMaTUKe, JOIyCKas HE3HAUUTEb-
HBIC HETOYHOCTU B COJAEpKaHUH U (hOpMe OTBETA.

— «yIOBJETBOPUTEIHHO» — OOYYArOMIMICS 3aTPyIHSAETCS C MPaBUIBHOU
OLICHKOW MpEJI0AKEHHON 3aauu, 1a€T HEMOJHbIA OTBET, TPEOYIOIINKA HABOSAIINX
BOTIPOCOB TPEMNOABaTENsI, BHIOOP aJrOpUTMa PEIICHUs 3a/addl BO3MOXKEH NpU
HABOJSIIMX BOIIPOCAX MPEINOIaBaTes;

— HEYAOBIETBOPUTEIBHO» — OOYUYAIOIMINNCS JAaeT HEBEPHYIO OIIEHKY CHUTya-
UM, HE JAEMOHCTPUPYET 3HaHHE OCHOBHOI'O y4e€OHO-TIPOTPAMMHOIO MaTepuala B
o0beMe, HeoOXOIUMOM JIsl TalibHEHIeH yueObl U MpeACTosIeld paboThl Mo crie-
HUaNbHOCTH. He 3naem onpedenenuti cneyuguyeckux mepmunos, He peuiaem no-
CMABNEHHbIX nepeo HUM 3a0auy, He onpeodensiem 8 MUKpONpenapamax cmpoeHue
KAemOK pacmeHutl U HCUBOHBIX.

IIpumepHOe NpaKkTHYECKOE 3a]aHHe

Tema: «Ctpoennie u PyHKITUN KICTKM
Lenv: uzyuums cmpoenue kiemxu sykapuom u npoxapuom. CTpoeHue u
MHOTr000pa3ue KJIEeTOK PAaCTeHUM, )KUBOTHBIX U OaKTepHil.
Paccmampusaemvie sonpocut:

1. HaOmronenne KIeTOK pacTeHHWW W KUBOTHBIX I0JT MHUKPOCKOTIOM Ha
rOTOBBIX MUKpOIIpEnaparax. 3apucoBaTh U OMUCATh UX CTPOCHUE.

2. [IpuroroBiieHNE U ONIMUCAHUE MUKPONPENAPATOB KJIETOK PACTEHHM.

3. N3ydeHnne npokapuoTUUECKUX KJIETOK MO PUCYHKAM U CXEMaM..

Mamepuanvnoe obecneyenue: MAKPOCKOIBI, MUKPOIPENApaThl, PUCYHKH U
CXEMBI IO JKUBOTHBIM, PACTUTEIBHBIM U OaKTEpUAIbHBIM KIIETKaM



3aoanue:1) CpaBHeHHE CTPOCHUS KJICTOK PACTCHHUI U KHBOTHBIX 1O TOTOBBIM
MuKpornpenaparaM. 2) CpaBHEHHE dYKapUOTHUECKON U IPOKAPHUOTUIECKON KIIETOK
110 PUCYHKAM U CXEMaM.

Memoouueckue ykazanusi u Kpamkasi uHghopmayusi

DyKapuOTHI - CIOKHOOPTAaHU30BAHHBIC CTPYKTYPHI, COCTOSIINE U3 KICTOY-
HOM 000JI0YKH, ITUTOIUIa3MbI W sijipa. B muToIiasMe 3yKapHOTHYCCKON KICTKH
HaXOJATCSl pa3ivnyHble opraneuibl (komiuieke [onbmxu, II1C, nu3ocomsl U T.1.),
OCYIIECTBIISIONINE BHYTPUKICTOYHBIM MeTa0oau3M. [ToMUMO 3TOTO IJIsl KIIETOK
pacTeHUN XapakTEPHBI BAKyOJb W ITUTACTHIBI, a JUISl KUBOTHBIX — KJIICTOYHBIN
IIEHTP.

[IpokaproThl — OMHOKJIETOYHBIC J>KMBBIC OpPTaHWU3MBI, HE OO0JaJArOIIHE
Oo(OPMIICHHBIM KJICTOYHBIM SIAPOM M JPYTUMHU BHYTPEHHUMU MEMOPAHHBIMU OP-
raHougamMu. OHM HE pa3BUBAIOTCA M HE AUDPEPEHIIUPYIOTCS B MHOTOKJIECTOYHYIO
bopmy.

Konmponvnuvle sonpocul:
1. Kakyo poib BBITIOJIHSET B KJIETKE KOMIUICKC [ OJIbJIKY U JTU30COMBI?
2. I'ie HaXoIUTCs KJIETOYHBIA IIEHTP U KaKOBa €ro poJib?
3. UeM oTiMyaeTcs pacTUTEIbHAS KJIETKA OT KUBOTHOMN KIICTKHU?
4. Yrto coboli mpeacTaBiseT MpOKapHOTHIECKas KIETKA, (PYHKIIUH.

Ouenka 3a cemecTp
CeMmecTpoBasi OIIEHKa ONpENeNsieTcs KaKk OKPYTJICHHOE /0 IIeJIOT0 YHuCIia
cpenHee apu(pMETHUECKOE OIEHOK TEKYIIETO KOHTPOJIS, MOJYUYEHHBIX B TEUCHHUE
ceMecTpa.

4. KOHTPOJIbHO-01IEHOYHbIE MATEPHAJIbI VISl IPOMEKYTOUYHOH ATTeCTALNH

VY4eOHBIM IIAHOM MO AUCUMIUIMHE buonoz2usi NPeryCMOTPEHA MPOMEKY-
TOYHAs aTTecTalus B (GOpMe IK3ameHd.

4.1. 3aaHue NPOMEKYTOYHOI0 KOHTPOJISA

BOl'[pOCbI K OK3aMEHY 110 JTUCHMUILJINHE «buoJyiorusa».
1. . [Ipenmer 6uonorun. buonornueckue Hayku, UX 3aa4u, OOBEKTHI U3ydeHus. MeTo bl Ouo-
JIOTHUH.
2. OnpeneneHue )KM3HA HA COBPEMEHHOM 3Talle pa3BUTHUS HAYKH.
3. ®yHIaMeHTaIbHBIE CBOMCTBA )KUBOM MaTEpUU.
4. YpoBHU OpraHu3alliy *KUBOW MaTEPHUHU.
5.Metobl UcclieOBaHUS U ATanbl pa3BuTHs Ononoruu. Kimaccuduxamnms 6M0I0rHYecKux HayK.
6. KneTounslil ypoBeHb OpraHu3anuy ku3Hu. [Ipoucxoxaenre u 3Bosronus kKiaeTok. [IpuHimnet
CTPYKTYPHO-() yHKITMOHAIBHOM OpraHU3aIluK MIPO- U YKAPHOTHUECKUX KIIETOK.
7. Ctpoenue kieTku. [I[pokapruoTsl U 3yKapHOTHI.
8.KnerouHnas teopusi, €€ UICTOPHsI U COBPEMEHHOE IIOHUMaHHUE. 3HaUE€HUE KIETOYHON TEOPUH JUIS
Ouosoruu.



9. Knetka — kak yHuBepcaibHast (hopMa opraHuzauu xKuBoi marepun. OCHOBHbIE CTPYKTYPHBIE
KOMITOHEHTHI 9YKapHOTHYECKON KIETKU U UX XapaKTEPUCTUKA.
10.ITpokapHoTHl, 3yKapuOThl U ME30KAPHOTHI.
11. Iluromuia3zMa KJIEeTKH, €€ COCTaBHbIE YAaCTH U Ha3HaueHue. OpraHeisl o0IIero Ha3HaueHMsL.
WX cTpyKkTypa U QyHKIUH.
12. Opranemsl cnenuaabHOro Ha3HaueHus. Mx crpykrypa u QyHKIuu.
13. Ctpoenne nuTOoIia3MaTu4ecko MeMOpaHbl. BUJIbI OSJIKOB, TUMHIOB U YTIIEBOIOB, BXOIs-
IIUX B cOCTaB MeMOpaH, UX 3HaueHue B popMupoBaHuu GyHKIMU MeMOpaHbl. [10BepXHOCTHBIIH
anmnapar KJIETKU U €ro CTPOEHUE.
14. TpancnoprHas GyHKuusa. Buasl 1 MexaHu3Mbl TpaHcnopTa BewlecTB. [Ipumepsi.
15. PenieniropHasi pyHKITUS UTOMIIA3MAaTUYECKONH MEMOPaHbI KJIETKH.
16. Xumuueckuii coctaB KIE€TKH, €€ (PU3UKO-XUMHUUECKOE COCTOSIHUE M OCMOTHUYECKUE CBOMCTBA
IIPOTOIIA3MBI KJIETKH.
17. Xumudeckuii cocTaB KJICTKH (O€IKU, UX CTPYKTypa U (PYHKITUN).
18. IloHsATHE O SIIEPHOM HACIIEACTBEHHOM MarepHaie KieTok. KoMImoHeHTHI aapa, GyHKIUU
KJIETOYHOTO sJIpa.
19. Crpoenne mutoxoHapwuii. [lepeancinuts OCHOBHBIE ()YHKIIMH MUTOXOHAPHI. 3HAYCHHE KOM-
IIOHEHTOB MUTOXOH/IPH B BBIITOJIHEHUH OCHOBHBIX (DYHKIIMH.
20. CtpoeHune MaTpuKkca MUTOXOHIpHiA. MexaHu3Mbl TporieccoB 1ukia Kpebdca. 3nauenue s
KU3HEJEATEIIBHOCTH KJIETKH.
21. Ctpoenue u GyHKINHU SHIOIUIA3MATHIECKOM CeTH. 3HAYCHUE ISl )KUZHEACATEIIbHOCTH KIIeT-
ku. [Ipumepsl.
22. Ctpoenue u ¢pyHkunu komriekca ['onbmku. OcoOeHHOCTH CTPOSHHS y Pa3HBIX THUIIOB Kile-
TOK. 3HaYECHHE VIS KUZHEACITEIbHOCTH KIIETKH.
23. Ctpoenue, Buabl v GyHKIUU JTU30coM. OCOOEHHOCTH CTPOSHHS U (PYHKIIMOHUPOBAHUS Y
pa3HBIX TUIOB KJIETOK. 3HAYEHUE AJIs KU3HEACITEIbHOCTH KIIeTKU. [IpuMepsr.
24. Tlonarue o mpodecCHOHANBHBIX (aronuTax, uX GyHKIUU U BHIIBL.
25. Ctpoenue u Buibl pudbocoM. OyHKINHU U 3HAYCHUE IS )KU3HEAEATEIbHOCTU KiIeTKU. [Ipu-
MEpBI.
26. Ctpoenune Mukpotpyoouek. OyHKIMM U 3HAUEHUE JUIs XKU3HEASATETbHOCTH KileTKuU. [Ipume-
juse
27. Ctpoenune MukpopuiaMeHToB. DyHKIMM U 3HAUEHHE IS )KU3HEACSATETbHOCTH KIETKH.
IIpumepsl.
28. CtpoeHue KJIeTOYHOro eHTpa. yHKIMY U 3HaUYCHHUE AJIS )KU3HEACSITEIbHOCTH KIIETKH.
IIpumepsl.
29. AccUMMIISIMS U AUCCUMMIISILIMS KaK OCHOBA CAMOOOHOBIIEHUS! OMOJIOTHYECKUX CUCTEM.
Omnpenenenue, CylHOCTb, 3HAYCHHE.
30. O6MmeH BerecTB M 3Hepruu B kietke. doTocunres, xeMocunTes. [Iporecc accumMusuu
(OCHOBHBIE PEAKIIHH).
31. O6meH BemecTB B kieTke. [Iponecc quccumunsnyu. OCHOBHBIE TAllbl SHEPTETUYECKOTO
oOMeHa.

OCHOBBI MOJIEKYJISIPHOM T€HETUKN
32. HykiienHOBBIE KHCIIOTBI, X CTPOEHUE, JTOKATH3AIINs, 3HAUCHHE.
33. Pons IHK u PHK B nepenaue HacneactBeHHON HHPOpMaui. OCHOBHBIE ATaITbl: TPaH-
CKPHIIIHS, IPOLIECCUHT, TPAHCIISAIHS.
34. Ctpoenue u pynkuuu JIHK. buonornyeckoe 3HaueHue.
35.I'eHeTHYECKHIA KO, €€ CTPYKTYPHAsI OPTaHU3aIis H CBOMCTBA.
36. [Tonsitue 06 PHK. Tpancnoprraas PHK. Ocobennoctr ctpoenus. @yHKIINH, MOJIEKYIISPHbIE
MEXaHMU3MBbI U 3HAaYCHHE B Peajiu3allii TeHeTHYeCKol nH(pOopMaluu.
37. Ionstue 06 u-PHK. Ctpoenne. Mexanusmel popmupoBanust. yHKIIUN U 3HaYEHUE B pea-
JN3alUU TeHEeTHYeCKON HHpOopMaIuu.
38. I'ennl 1 ux crpykrypa. Knaccuduxanus renoB. CBoiicTBa reHOB.



39. [ToHsITHE O TEHOMHBIX M XPOMOCOMHBIX MYTaLIUsX.
40. Pa3MHOXEHHE KaK CBOMCTBO )KU3HU. OCOOEHHOCTH TMOJIOBOTO M OECIIOJIOTO pa3MHOKECHHS.
buonoruueckoe 3HaueHNE pa3MHOKEHUS.
41. Ilpsamoe nenenue KiIeTKU. BUapl, XapakTepucTHKa.
42. Muto3, ero buosiornueckoe 3HaueHue. Perynsmus Muto3a.
43. Meiio3, Buabl. CpaBHUTENIbHASA XapaKTEPUCTUKA MUTO3a U MeH03a. bruonornueckoe 3HaueHue
3TUX (POPM KIECTOYHOTO JCIICHUS.
44. T'amerorenes3. Jramnsl ciepmarorenes3a. Ctpoenne u GyHKIIUU MYKCKUX MOJTOBBIX KJIETOK.
45. T'amerorenes. Dranbl oBorenesa. CTpoeHne u (yHKIIMH KEHCKUX MOJIOBBIX KIIETOK.
46. Ilponecc omnoaorsopenus. [laprenorenes. @opmel U pacpocTpaHEHHOCTH B npupoe. [1o-
JIOBOM TUMOP(H3M.

3aKOHOMEPHOCTH HACJIEI0BaHUS
47. I'en. Onpenenenue. CTpoeHre reHoOB Mpo- U 3ykapuoT. CBoiicTBa reHa. ['eHHble MyTaIuu.
Omnpenenenne. Knaccudukanus. Bo3MmokHble MeXaHU3Mbl BOSHUKHOBEHHS U MTOCIEACTBHSI Te€H-
HbIX MyTauui. IIpumeps! y yenoseka.
48. I'enotur Kak 1enoe. SnepHast 1 HUTOIIa3MaTHYeCcKasi HACIEACTBEHHOCTb.
49. I'enotwr, reHoM, peHOoTHIT. DAKTOPHI, OTIPEENAIONINE pa3BUTHE (DEHOTHUTIA.

Passutne oprann3mos. MI3MeHUnBOCTH
50. HacneacTBeHHOCTh M U3MEHUYHUBOCTH — (DyHIaMeHTaIbHbIE CBOMCTBA ®KUBOTO. [lapBUHCKOE
NOHMMAaHHE SBJICHUN HACIEICTBEHHOCTH U H3MEHYMBOCTH.
51. MoaundukanrnoHHast U3MEHUYNBOCTh. HopMa peakiiny reHeTHUecK: JeTePMUHUPOBAHHBIX
NPU3HAKOB. AJTANITUBHBINA XapakTep Moaudukanuu. Poib Hacne CTBEHHOCTH U CPEbl B pa3BH-
TUU, OOyYEHUH U BOCITUTAHUH YEJIOBEKA.
52. KomOuHaTHBHAs N3MEHYMBOCTh. 3HaYCHNE KOMOMHATHBHOW N3MEHUYMBOCTH B 00ECIICUCHU T
TEHOTUITMYECKOTO Pa3HO00pa3us I0eH.
53. MyranuoHHasi U'3MEHYHBOCTb, KIIaCCU(UKALIUS MyTalluid TI0 YPOBHIO U3MEHEHHS TIOpaKe-
HUS HACJIEJICTBEHHOT'O MaTepuasa.
54. Tlonarue BUIa, COBpEMEHHBIE B3TJIsIbI HA BUI00OpazoBanue. Kpurepun Buaa. Ilomymsimst.
Ee skonoruueckre u reHeTHYeCKHe XapaKTePUCTUKU U POJIb B BUJI000Pa30BAHUY.
55. EctectBenHbIit 0T00p, (HOPMBI €CTECTBEHHOTO 0TOOpA, €ro 3HAa4eHHE JIJIsl BU1000pa30BaHHS.

AHTpOIIOTEHE3.

56. [ToHsTHE 00 OCHOBHBIX 3TAINAX SMOPHOHAIBHOTO PA3BUTHS (IPOOICHHE, TACTPYIISIHS, 00-
pa3oBaHue TKaHeH M OpraHoB). | eHeTUUECKUI KOHTPOJIb Pa3BUTHS.
57. Onrorenes. Pannuit sMOproHanbHbIN eproa. bruonornueckoe 3HaueHnEe IPOLECCOB, TPOUC-
XOJISIIIUX B EPBbIe MUHYTHI IIOCJIE OIJIOJOTBOPEHUSI.
58. OnTorenes. bractymnsus, MexaHu3M, OMOJIOTHYECKOE 3HAYEHHUE TTPOIIECCOB OJIACTYIISALINH.
59. Pannue stansl oHTOreHe3a. bronornyeckoe 3HaueHNe U MEXaHU3M MPOLIECCOB TaCTPYIALIUH.
OnwumuTe 3Ha4eHNE ¥ (PYHKIIMHA TPOBU3OPHBIX OpraHOB. MexaHn3M U 3HaueHue (HOpMUPOBAHUS
aCCHBHOTO UMMYHUTETA IUIO/1A.
60. OpraHorenes: 3TaIlbl, 3HAUCHUE.
61. [ToctamOpHroHabHOE pa3BUTHE. BHbI elicTBUS aKOroJisi 1 HUKOTHHA Ha OPraHU3M 4eso-
Beka. CtapocTh u crapeHue. CMepTh Kak OMOJIOTHUECKOE SIBJIICHHE.
62. Knaccuukanus BpoXkJIeHHBIX TOPOKOB pa3ButTus. [Ipumepsi.
63. AaTpornorenes3. OCHOBHBIC ATAITHI.
64. OcCHOBHBIE 3aKOHBI IKOJIOTHH.
65. CoBpeMenHbIe KoHIIETITNU Onocdeprl. Yuenne B.M. BepHajackoro o 6nocdepe.
66.Ctpykrypa 1 pyHKIIMN Onocheps.
67. Dxostorust yeoBeka. O0Ias XapakKTepUCTHKA CPEIbl OOUTAHHUS JIFOJIeH. DKOJIOTHIECKUE TH-
nbl Jiroaen. Mx xapakrepucruka.
68. BiustHre conmanbHO-9KOJIOTHIECKUX (PAaKTOPOB Ha 37I0pOBbE UenoBeka. [yt Bo3aericTBus
YeJI0BEKa Ha MPHUPOJY. DKOIOTUYECKHI KPU3HC.



69. Pace! u pacorenes.
IIpuMmep 3K3aMeHAITMOHHOTO OUJIeTA:

DK3AMEHAILIMOHHBIN BUJIET Ne 1

Ilo qucnuminge buonorus

CrenuanbHOCTh 36.02.02 3o00TexHus
Ha 6a3e 9 kaccoB (OCHOBHOE 001Iee 00pa3oBaHUE)

Cemectp BTOpOI Kypc nepssiit
1. Benku, ux crpoeHue u GyHKIUU B OpraHU3MeE.
2. HacnencrBeHHast N3BMEHYMBOCTD KaK JBHIKYILASI CHIJIA 3BOJTIOIHH.
3. CocraBbTe OIHY U3 NMUIIEBBIX IeTel TUTaHus B akBapuyme. OObsICHUTE, TOYEMY B aKBa-
pHyMe KOPOTKHE MUIIEBBIE LenH. [loueMy akBapryM HYXIaeTcs B IOCTOSTHHOM yXxoze?
DK3amMeHaTop

YTBepiK/eHbI Ha 3aceaHnu Kadeapsl «  » T. IpOTOKOJ No

3aB. kadenpoit

KpnTeplm OLICHUBaHUA JK3aMCHa

Ouenka sx3ameHa(ypoBeHb TpebGoBaHus K YPOBHIO OCBOCHHSI MaTepHalia
OCBOCHMSI KOMIIETEHIIMH
«OTIN4YHO»(BBICOKUIN) CTYIEHT JI€MOHCTPUPYET BBICOKHM YPOBEHb BIIAJICHHUS

3HAHUSAMH, YMEHUSMHU U HABBIKAMU COOTBETCTBYIOLIUX
KOMIIETCHIIMM, 4YTO IO3BOJISIET €My pelaTh MIHPOKUN
Kpyr HETUIIOBBIX 3aJad AMCLMILIMHBL BbIcTaBisiercs
CTYJEHTY, €CIM OH INIYOOKO M IPOYHO YCBOMWJI IIpO-
IPaMMHBIM MaTepHall, HCYEPIBbIBAIOIIE, [10CIIE0BATEb-
HO, YETKO W JIOTUYECKH CTPOMHO €ro M3J1araer, yMmeer
TECHO YBS3bIBaTb TEOPHIO C IPAKTUKOH, CBOOOJHO
CIIPaBJISETCSA C BOIPOCAMHM M JPYTMMU BHJAMH IIpH-
MEHEHHs 3HaHUH, NPUYEM HE 3aTPYIHAETCS C OTBETOM
MIPY BUJIOU3MEHEHUU 3a/IaHU .

«Xoportio»(HOpMaIbHBIH) CTYJIGHT CIIOCOOEH CaMOCTOSITEIbHO BOCIPOU3BOIUTH U
IIPUMEHSTh COOTBETCTBYIOIIME 3HAHUS, YMEHUS U HaBbI-
KU JUISl pEeLIEHUs] TUIIOBBIX 3a/1ay JAMCIUIUIMHBI, MOKET
BBITNIOJIHATH MOUCK MKCIIONB30BaHHE HOBOM MHPOpMAaINK
JUTSI BBITIOJIHEHUSI HOBBIX MPO(ECCHOHATBHBIX JTEHCTBUI
Ha OCHOBE IIOJIHOCTBIO OCBOEHHBIX 3HAHUMN, YMEHUHU H
HAaBBIKOB COOTBETCTBYIOIINX KOMIETCHIIUH.

«Y IOBJIETBOPUTENHHOY (MUHH- 3HAHUS, YMEHHUsI, HABBIKKM C(POPMUPOBAHEI HA Ha30BOM
MaJIbHbIH, TOPOTOBBIN) YPOBHE, CTY/I€HTbI YaCTHYHO, C TOMOIIIbIO U3BHE (HANpHU-
Mep, C UCHOJIb30BaHUEM HABOJSIIUX BOMPOCOB, aCCOLIUA-
TUBHOTO psJla HOHATUHN U T.J.) MOTYT BOCIIPOU3BOJUTD U
MPUMEHATh COOTBETCTBYIOIIME 3HAHUS, YMEHUSI, HABBIKH.
He ycBowu ero geranei, 1onyckaeT HETOYHOCTH, HEOCTA-
TOYHO MpaBUIbHBIE (POPMYITUPOBKH, HAPYIIECHUS JIOTHYE-
CKOM TTOCJIEIOBATEILHOCTH B U3JIOKEHUH MPOTPAMMHOTO
Marepuasna.

«HeynoBneTrBoputenbHo»  (HH- | CTYAGHT HE CIIOCOOCH CaMOCTOSITEIbHO, 0€3 IMOMOIIN
KETIOPOrOBOrO YPOBHS) W3BHE, BOCIIPOU3BOANTH U MPHUMEHSATh COOTBETCTBYIOIINE




3HaHUS, yMEHUS, HABBIKH WJIM 3HAHUS, YMCHUS U HaBBIKU
y CTyleHTa He BbIsABIEHBL. Kak mpaBuiio, oreHKa
«HEYIOBIICTBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOPBIE
HE MOTYT MPOJIOJDKUTH 00ydeHUe 0e3 TOTOTHUTEIHHBIX
3aHSATHUH 110 COOTBETCTBYIONICH JUCITUILTUHE.
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