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MMACITIOPT ®OHJA OHEHOYHBIX CPEJICTB
Hanpasnenue noarorosku: 06.03.01 buoJiorus
Hamnpasnennocts (mpodwm): buodusnka, buoskonorus, I'enernka, Mukpoobuomnorus, ['ucronorus
Y THCTOJIOTHYECKAsl TEXHUKA.
Hucnunnuaa: Oo1mast Ouoaorusi
CemecTpbl u3yueHus: 3

®opMa NPOMEKYTOYHOU aTTECTALUU: IK3AMEH

2. IEPEYEHb ®OPMUPYEMbIX KOMIIETEHIIUI
2.1. KomneTeHIIuN, 3aKpenJéHHbIE 32 TUCIUILINHON
W3yvenne quciuiuinabl «O0mas 6HOJIOTHs» HAPaBiIeHO HAa (POPMHUPOBAHKE CIICIYIOIIMX

KOMIETEHLIM:
Koz CO,I[Gp)KaHI/Iev Konpl 1 coneprxanue [IepeueHb mIaHUPYEMBIX
KOMHCTCRIIH KOMITCTCHITH WHMKATOPOB pe3yabTaTOB 00YUYEeHHUSI 110
(mo ®I'OC) coriacHo I'OC I —.
1 2 3 4
OK-2 Criocoben OIlK-2.1 3HATh:

MPUMEHSTh paccMaTpuBaeT Hns moctmxenns OIIK-2.1 3HaTh:
TIPUHIIHAITBI OCHOBHBIE CUCTEMBI METO/IbI HAOJIIO/ICHUS, OTIMCAHUS,
CTPYKTYPHO- XKu3HeoOecreueHus U | uaeHTudUKauu, KiaccupuKkanuy,
(byHKuHOHaJH,HOI‘/’I rOMEOCTaTUYECKON KYJIbTUBUPOBAHUSA
OpraHM3alluH, perynsuuu OMOJIOTMYECKUX 00BEKTOB
HCIIONB30BATh KU3HEHHBIX QYHKIMH | YMeTh:
dusHoNOrHYecKHe, Yy PAaCTEHUU U Y Hnst noctuxenus OIIK-2.3 ymers:
IUTOJIOTHYECKHE, KUBOTHBIX, HCIIOJIb30BaTh OMOJIOTHYCCKHE
OUOXUMHUYECKHE, CIOCOOBI BOCIIPUSITHSA, | METOJIbI B CBOEH MPO(heCCHOHAILHON
6rodu3HIECKIE XpaHEHUs U Mepeavu | JAesaTeIbHOCTH
MeToIb! aHanusa ays | MHdOpMaruy, Branets:
OLCHKH U OpPMEHTUDPYETCS B Hna noctvxenns OIIK-2.2 Bnagers:
KOppeKLHH COBPEMEHHBIX 0a30BBIMH TIPEICTABICHUSIMHA O
COCTOSHIS SKUBLIX METOAMYECKUX Pa3HOO0Opa3uu OMOJIOTUYECKUX
0GBEKTOB 1 Moaxoax, 00BEKTOB KaK BEIYILErO
MoHHTOpHHTA cpenpi | KOHUCTILHAX 1 (bakTopa yCTONYNBOCTH KUBBIX
MX OGHTAHS npobiaemax cucTeM M 6rocdepsl B LIEJIOM

(dbuszmonoruu,

IUTOJIOTHUH,

OMOXHMMUHU,

onou3uKY;

OIlK-2.2

yCTaHaBIMBAET

CBSI3H

(hU3MOJIOTHIECKOTO

COCTOSIHUSI O0BEKTa C

¢bakTopamu

OKpY>Karolen Cpeapbl.

OIIK-2.3 ucmoyib3yer
OTIBIT PUMEHEHHUS
OKCIICPUMCHTAJIBHBIX
METOAO0B IS OLICHKH
COCTOSIHUS
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SJKUBBIX OOBEKTOB.

OK-3 Crnocoben OIIK-3.1. npumensier | 3HaTh:
IIPUMEHSATH 3HaHUS OCHOB Jns noctrxenus OIIK-3.1 3HaTh:
3HaHHUE OCHOB 9BOJIIOLIIOHHOM OCHOBBI HBOJIIOIIMOHHOTO TTpoLiecca,
9BOJIIOLIMOHHO TEOpPUH, IPUHIUIBI U | 3BOJIOLMIO OCHOBHBIX
i Teopun, METOJINYECKUX OMOJIOrMYECKUX TPYII U YeJIOBEKa
COBPEMEHHBIC ITOAXO0B OOIICH (a"nTpoOmnorexes)
MIpeICTaBICHU TeHETUKH, YMmeTs:
S0 MOJIEKYJIAPHOU Hns noctuxenus OIIK-3.2 ymerts:
CTPYKTYpHO- TeHETHUKH, TEHEeTUKH 000CHOBAThH POJIb BOJIOLUOHHON
(byHKIMOHATB MOMYJISILUM, ujer B OMOJIOTHYECKOM
HOI1 SIUTCHETUKU; MHUPOBO33PEHUU
OpraHu3aLuu OIIK-3.2. ucnione3yer | Brnagers:
T€HETHYECKOH B npodeccuonanbpHor | s moctmxenus OIIK-3.1 Bianers:
IIPOrpaMMbl JEeSITENIbHOCTH BPEMEHHBIMU NPEJCTABICHUAMHU 00
KHUBBIX MIPeJICTaBICHUS O OCHOBaXx 3BOJIIOIMOHHON T€OpUH, O
0OBEKTOB U TEHETUYECKUX MUKPO- U
METO/IbI OCHOBax MaKpO3BOIIOIIUI
MOJIEKYJISIPHO 9BOJIFOLIMOHHBIX
it 6uonoruw, MPOLIECCOB, TEHOMHUKE,
TCHETHKH U MIPOTEOMHUKE,
ouonoruu TeHETUKE Pa3BUTHUS,
pa3BUTHSA IS
UCCIIeIOBAHUS
MEXaHU3MOB
OHTOT€HE3a U
¢dunorenesa B
npodeccuona
JIBHOM
NeSITeIbHOCTH

OIIK-4 Crniocoben OIIK-4.1. ananmu3upyet| 3HaTb:
OCYILECTBIATh OCHOBBI Jns noctuxenus OIIK-4.1 3HaTh:
MEPOIPUITHS 110 B3aUMOJICHCTBUI 0a30Bbl€ NMpeACTaBIEHUs 00 OCHOBAaX
OXpaHe, OpPTraHU3MOB CO Ccpejoli | 00OMIeH, CUCTEMHON U MPUKIIaTHON
HCIIOJIb30BaHHUIO, ux o0uTaHus, (HaKTOPBI| YKOJIOTHU
MOHHUTOPHHTY U CpeIbl U MEXaHU3MBI | YMETh:
BOCCTaHOBJICHHIO OTBETHBIX PEAKIUH Jus noctrxenns OIIK-4.2 ymers:
Omopecypcos, OpPraHHU3MOB, OLICHUBATh COCTOSIHUE IIPUPOJHON
UCIOJIb3YS 3HAHHE TIPUHITUTIBI Cpellbl U IPUHUMATH MEPBHI 110 €€
3aKOHOMEPHOCTEN 1 TTOMYJISIITHOHHOM OXpaHe
METOJI0B 00mIeH 1 3KOJIOTUH, DKOJIOTUU Bnaners:

HpI/IKHaILHOﬁ 9KOJIOTUH

COO0OIIECTB; OCHOBEI
OpTaHHU3aIH 1
YCTOMYMBOCTH
9KOCUCTEM U
onochepsl B IIENIOM;
OIIK-4.2. ucnons3yer
B nipodeccroHanbHOM
NEATEIIEHOCTH
IKOJIOTHIECKUE
TIPUHIIHIIBI

Jnsa moctmxxenns OIMK-4.3
BJIQJICTh: IPUHIIHITHI
OIITUMAJIBHOTO
MIPUPOJIONIONB30BAHUS U OXPAHBI
MIPUPOJIBI
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panoHAIBHOTO
MIPUPOJIOTIONE30BAHUS
Y OXpaHbI IPUPO/IBI;
OIIK-4.3. Bnaneet
HaBBLIKAMHU BBISIBIICHUS
Y TIPOTHO3a PEAKIINH
KUBBIX OPTaHU3MOB,
COOOIIECTB U
DKOCHCTEM Ha
AHTPOTIOTEHHBIC
BO3JCHUCTBHS,
onpeeaeHus
9KOJIOTHYECKOTO
pHCKa.
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3. COAEP) KXAHHME OHNEHOYHBIX CPEJCTB 11O JUCITUIIJIMHE
3.1 Bubl OLlEHOYHBIX CPEJICTB
HanmenoBanu
HanmenoBanu
€ OIICHOYHOI'O
Kon € OLIGHOYHOI'O
Ne y Konrponupyembie CpEeACTBa HA
i KOMITETEHIIMH/TITAHUPYEMBbI TeMbl/pa3 el CpeAcTBa s HPOMEsKYTOUH
€pe3yJIbTaThl 00 yUICHHS TEKYIEro <
KOHTpOIIS OPJI\r arTecTauu
° 3aJaHHS
OK-2 1 IIpoucxoxnenue 1. Tecr. Bonpocsl
Cnocoben Bcenennoii, 2. YcTHbIH sKk3amena Ne 1-
IPUMEHSITh ConHeyHol cucTeMbl U oIpoc. 65.
MPUHIIUIIBI JKHU3HH Ha 3eMile. 3.
CTPYKTYpHO- 2 PaznooOpasue xu3nu | KoHTponbHas
(G yHKIIMOHAIBHON Ha 3emure. pabora
OpraHu3anm, 3 MoutekysipHast 4. Pedepar.
HCITIOJI30BaTh OHOJIOTHS KIIETKH.
1 (bU3HOIOTHYECKHE, 4 OCHOBBI IIUTOJIOTHH.
LIUTOJIOTUYECKHE, 5 Camoperynsanus
OMOXHMUYCCKHE, JKHUBBIX CHCTEM.
onoduznveckue 6 OCHOBBI T€HETHKH.
METO/bI aHaIn3a 7 OCHOBBEI
IJISL OICHKU U DBOJIIOIMOHHOTO
KOppCKIUn YYEHHUS.
COCTOSIHHS JKHBBIX 8. CoBpeMeHHas
00BEKTOB U CTpaTerus OXpaHbl
MOHUTOpPHUHTA IPHPOIBL.
Cpenbl ux
obuTaHus
OIIK-3 Cnocob6en nmpumensTs| 1 IIpouncxoxaenne 1. Tecr. Bompocsr
3HAHUE OCHOB IBOJIIOIIMOHHON| Bcenennoii, 2. YCTHBIH sk3amMeHa No
TEOpPUHU, COBPEMEHHBIE ConHeyHOM cUCTeMBI U | OTIPOC. 1-
MIPEICTABICHUS O JKHU3HH Ha 3eMile. 3. 65.
CTPYKTYpHO- 2 PasnooOpasue xusun | KoHTposbHast
byHKIHOHATBHOM Ha 3emie. pabora
OpraHM3alliy FeHeTHYECKON | 3 MonekynsapHas 4. Pedepar.
MMpOrpaMMBbI KUBBIX O6’LCKTOB 61/10_]]01"1/1;{ KJIETKH.
Y METOJIbI MOJIEKYISAPHOM 4 OCHOBBI LIUTOJIOTHH.
2 OMOJO0TUM, TEHETUKH U 5 CaMoperyIsiys
OMOJIOTUY Pa3BUTHS TS SKMBEIX CHCTEM.
UCCIIEIOBAHMS MEXAHU3MOB | 6 OCHOBEI FEHETHKIL
OHTOTeHE3a M (PUIIOTEHE3A B | 7 OcHOBEI
npodeccCHoHaNBHOM DBOIOIHOHHOTO
JIeSITeIbHOCTHU yUeHHS.
8. CoBpeMeHHast
CTpaTerus OXpaHbl
MPUPOJIBI.

® ®Ire0Y BO Henl'Vy»




®DoH/T OIIEHOYHBIX CPENCTB M0 quctuiuiinae «O01as Ouonorus mo HanpaeieHuto moarotosku 06.03.01 buonorus 6
@®I'BOY BO «Yenl'Y» CTp.

OIIK-4 Cnocoben | 1 ITpoucxoxaenue 1. Tecr. Bormpocsr
OCYIIECTBIIAATE Meponpusatus | BeeneHHoi, 2. YCTHBIN sk3ameHa Ne 1-
10 OXpaHe, HCIMOJb30BaHUIO, | COTHEYHON CUCTEMBI I | OIPOC. 11.
MOHHUTOPUHTY U | XKU3HU Ha 3emiIe.
BOCCTAHOBJICHUIO 2 Pa3zHooOpasue Xu3Hu
Ouropecypcos, UCIOJIB3YS | Ha 3eMile.

3HAHWE 3aKOHOMEPHOCTEH W
METO/I0B o0meit u
NPUKIATHON YKOJIOTUHI

[Ipumeuanue: TUNIOBBIE 3aJaHUS, KPUTEPUH U NTOKA3ATEIHN OLICHUBAHUS B PAMKax TEKYILETrO
KOHTPOJISI IIPE/ICTABIICHBI B paboueii mporpaMmme TUCHUTUTHHBI (MOAYIs ). [10JTHbIE KOMITIIEKTHI
OILICHOYHBIX CPEJICTB U KOHTPOJIbHO-U3MEPUTEIHHBIX MaTEPHAIIOB XpaHATCs Ha Kadepe.

3.1 ConeprkaHue OLIEHOYHBIX CPE/ICTB
O1ieHOYHBIC CPEICTBA JIJISl TIPOMEKYTOUHON aTTeCTAMH 0 quciurumHe «O0miast Ouoorus
MIPE/ICTABIICHBI B BUJIE BOIIPOCOB K 3K3AMEHY.

Bomnpocs! k 3x3ameny

1 OcHOBHBIE KOHLIETILIUN COBPEMEHHON OMOJIOTHH.

2 OnpezeneHue NOHATH KU3Hb. JKUBBIE CUCTEMBI: IOHATHE, CBOICTBA, HEpapXHsL.

3 Teopuu npoucxoxaeHust BeceneHHol (Teopus ctaTHaHOM BeeneHHou Kanra, Teopust bonbmioro
B3pbIBA).

4 Teopuu obpazoBanust CorHedHOU cucTeMbl U 3emun (HeOymsipHas Teopus I1. Jlaruraca,
aHeTe3nMaibHas Teopust — T. UemOepien).

5 I'unoTe3bl BOBHUKHOBEHUS KU3HH HA 3eMiie (KpealmoOHU3M; CaMOITPOU3BOJILHOE 3apOXKIACHUE; TEOPHUS
CTAllMOHAPHOI'O COCTOSIHUS; TEOPUS TAHCIIEPMUH).

6 ['mmoTe3bl BOSHUKHOBEHUSI )KU3HH Ha 3emiie (TeopHsi OMOXMMUYIECKOH SBOIIONINH, TEOpHUs OMOI033a,
runore3a ['en, mup PHK).

7 DOtanbl pa3BUTHUS KU3HU Ha 3emiie (F€OXpOHOJIOTHYECKas LIKaja).

8 CpaBHHTEIbHAS XapaKTEPUCTUKA IPO- U 3YKAPUOTUUYECKUX KIIETOK.

9 CpaBHHTEbHAS XapPAKTEPUCTUKA PACTUTEIHHOMN 1 )KUBOTHOM KIIETKH.

10 CpaBHuTenbHas XxapaKTEpUCTHKA KJIACCOB OT/eJa MOKPBITOCEMEHHBIX PACTEHUH.

11 CpaBHuTEIBHAS XapaKTEPUCTUKA KJIacCOB oaATUIIA [I03BOHOYHBIX KUBOTHBIX.

12 Xumunueckoe ctpoeHue u ouonoruueckas poss JJHK.

13 Xumuueckoe crpoenue u 6uonornyeckas poias PHK.

14 XuMuueckoe CTpOCHHE U OMOJIOTHYECKast POJIb OCIIKOB.

15 IMponecc peruukanuu JIHK, 6rnonoruyeckoe 3HaueHue.

16 Ilponecc tpanckpunuuu M-PHK, 6nonoruueckoe 3nauenue.

17 buocunres Genka.

18 Camoperysius xuBbix cucteM. KubepHeTnueckue MpUHIMITBI CAMOPETYIUPYIOIIUXCSI CUCTEM.

19 YpoBHU camoperynsiuu: KIeTOYHbIH, OpraHu3MeHHbIH, HaJOPraHU3MEHHBIH.

20 ®epmenTHI. Perymsinus ak THBHOCTH.

21 OcHOBHBIE MOJIOKEHUS KJIeTOYHOM Teopuu. Ee coBpeMeHHOe pa3BUTHE.

22 Ctpoenue u (HyHKIIMU KIETOUYHBIX MEMOpaH.

23 OU3NKO-XUMHUYECKUE CBOWCTBA LIUTOILIA3MBI.

24 CtpoeHune u QyHKIIMH MUKPOCKOTIMYECKIX OPTaHOUIOB KIETKH (PO, MUTOXOHIPHH, TIIACTUIBI).
25 Ctpoenue u GYHKITUU CYOMHKPOCKOITMYECKHX OPTaHOU OB KIIETKH (pUOOCOMBI, armmapat [ obmku,
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OIIC, MUKPOTPYOOUKH).

26 Knerounsii uki1. Onpenenenue. Ctaaum.

27 Nnrepdaza. Onpenenenue. Ctaauu.

28 Murto3. Ctaauu, 6uosiorudeckast poJb.

29 Metio3. Ctaanu, OMOIOTHYECKast POIh.

30 CiocoObl pa3MHOKEHHS KUBOTHBIX: TAPTEHOTEeHE3, TepMadPOIUTH3M.

31 CnocoObl pa3sMHOXKEHHUsI OaKTEepHii: TpOCTOe OMHAPHOE JIeIeHNE, KOHBIOTAIM, TpaHChopMaIus,
TPaHCITYKIUSI.

32 CnocoObl pa3MHOXKEHUS TPUOOB: CHOPYIISALIUS.

33 KpaTkast xapakTeprCcTUKa OCHOBHBIX 3TAallOB OHTOI€HE3a >KUBOTHBIX.

34 Onrorene3 pacteHuii. MexaHH3M JIBOMHOTO OTIOJOTBOPEHUSI.

35 MexaHu3Mbl THOEH KJIETKH: aloITo3, HEKPo3, ayTodarusi.

36 CoBpemeHHoOe npezicTaBieHue o reHe. CTpyKTypHas OpraHu3aius reHoma.

37 Onpenenenue noustue reva. CTpykTypa reHa npo- u sykapuot. CBoiicTBa reHa.

38 3akonbl MeHaens 1 X HUTOIOTHYeCKOe 000CHOBAHUE.

39 CueruieHHOE HAaclIeI0BaHUE TeHOB. [ pyIIIbl ClICTUICHHUS.

40 HacnenoBaHue, CIEIUIEHHOE C TTOJIOM.

41 HeannenbHble B3aUMOJICHCTBUS T€HOB, UX KpaTKas XapaKTePUCTUKA.

42 I'enno-Moau(UIIMPOBAHHBIE OPTaHU3MBI: OIpe/IeJIeHHE, CIOCOObI MOTYy4YeHHSs, 00JIaCTH IPUMEHEHHUSI.
43 N3menunBocTh. KOMOMHATHBHASI U3MEHUHUBOCTD.

44 VI3MeHYuBOCTb. THIBI MyTaIUil.

45 N3meHunBoCcTh. MoandrkanmonHasi '3MEHYHBOCTb.

46 DBOMIOIHNS KIETKH.

47 DBomronus KJIETOYHBIX KOMIIAPTMEHTOB.

48 OcHOBHBIE TIOJ0KEHNUS IBOMIONMOHHON Teopun Y. lapsuna. Ee 3HaueHue U1t pa3BUTHS
€CTECTBO3HAHUSI.

49 HacnencTBeHHOCTh — H3MEHYMBOCTH Kak (pakTop 3BOIONMH. 3akoH Xapau-Baitnoepra.

50 IMonynsinus — aeMeHTapHast €MHALIA SBOIOLNH.

51 Mexanu3mbl MuUKpodBotonnu. M3omsmus. peiid reHos.

52 Bun u ero kpurepuu. [lytu BugooOpa3oBaHusi.

53 ®opMBbI €CTECTBEHHOTO 0TOOpa, UX TBOpUYECKast pOJIb.

54 Tunsl BU7000pa30BaHUs.

55 Antponorenes. CucremaTtuka Bua 4eaoBek. Posl 1pruonuTek, poa aBCTpalonuTek, ApeBHeimme
mronn. Kpartkast xapakTepucTuKa.

56 Anrtponorenes. Cucremaruka Buaa yenosek. Jpesnue ioan. CoBpemenHsle mou. KpaTkas
XapaKTEPUCTHKA.

57 Dxonorudeckre GakTOpbl U UX XapaKTEPUCTUKA.

58 IlonsTHE 00 KOJIOTrHUECKON cucTeMe, (DYHKIIMOHAIbHAS CXeMa IKOCHCTEMBI.

59 Bubl skonorndeckux nupamu. X KpaTkas XxapakTepHCTHKA.

60 3akoHbI, OTpaXKaIOLINE 3aBUCUMOCTh OPraHU3Ma OT FKOJIOTHYECKUX (PAKTOPOB (3aKOH ONTHUMYMA,
MIPaBUJIO TUMUTHPYIOIETO (hakTopa).

61 brocdepa kak OTKpbITast U caMOperyaupyomasics cuctema. I'panuisl 6nocdepsl. Turbl BemecTs B
ouochepe. Dyakunun Ouochepsl.

62 Pumckuii ki1y0. «MupoBas aunamukay. «lIpenenst poctay.

63 Kondepennnn OOH (Puo-une-XKaneiipo 1992, Kuoro 1996, ITapux 2015). OCHOBHBIE MOJIOXKEHUS.
3HaueHue IS coXpaHeHus: ouochepsl.

64 Maueie 3amMkHyTHIe cucTeMbl («BHOC-3», «brochepa-2»).

65 Pemuth 3a1a4y 1o reHeTHK
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IIpumep 3x3aMeHAMOHHOTO OHJIeTA
MMWHOBPHAYKHN POCCHUN
@I'bOY BO «YensOMHCKHIA TOCYAAPCTBEHHBIH YHUBEPCUTET
buonornueckuii pakynpTeT

Kadenpa Mukpobuonoruu, MIMMYHOJIOTUU U O0IIel OHOTIOTHH

Jucyuniuna « Obwas 6uonocusy

bunem Ne 1

1. OnpeneneHue MOHATHS «KU3HBb» . JHresbca. PazodpaTh ¢ MeTO1010rHYeCKOii U
0M0JI0rMYecKOoli TOYEK 3peHMusl.
Opuapux DHTENbC Aal CIeAyIoIee ONpeaeIeHUe KUZHU:
«OKu3HB €cTh CIoco0 CyIIeCTBOBAaHUS OCITKOBBIX TEJ, CYIMECTBEHHBIM MOMEHTOM KOTOPOTO SIBIISICTCS
MOCTOSTHHBIA 0OMEH BEIIECTB C OKPYXKAIOIICH WX BHEIIHEH MPUPOJION, TPUUYEM C MPEKpalieHneM ooMeHa
MIPEKPAIACTCS U KU3HBY.
W3 sToro onpeneneHus BHITEKAET, YTO:

Ha momnexyisipHOM YpOBHE OCIIKH SIBJISTFOTCSI OCHOBHBIM CTPOHMTEILHBIM MaTEPHAIIOM JJIsI BCETO
KUBOTO;

OOIIMM CBOMCTBOM JKHBOT'O SIBJISICTCS OOMEH BEILICCTB;

oOMeH BeniecTB 00eCIeYrBaeT CYIIeCTBOBAHUE OCITKOBBIX TEIl.
2. IlepBuuHasi cTpykTypa 0ejika: ¢Bsi3U, GyHKIUHN, IPUMepbl 0€JIKOB ¢ IePBUYHOM
CTPYKTYPOIi MOJIEKYJIbI.
[TepBuuHas cTpykTypa Oenika — JIMHEWHas1, IPeCTaBIAeT COOOM CTPOTro OMpeeIeHHYI0, TEHETHUECKH
00YCITOBJICHHYIO TIOCIIEIOBATEIHHOCTh aMUHOKHCIIOTHBIX OCTaTKOB, CBSI3aHHBIX MEXIY COOOM
MNENTUIHBIMH CBSI3IMHU B TIOJMUTNIENTHIHBIE IETIOYKH (TIEPBBIN pacIndpOBaHHBIN OEIOK — MHCYJIMH —
Courep, 1944-54 rr.).

H H R" O H H R
N \('/ C N \(‘/
\(~/' \(‘/ \N/ \(‘/ \('/ \r\/
1 \ “ lll\
R H O H R H O H

Crporas nocien0BaTebHOCTh AaMUHOKUCIIOT, KOTOPasi ONPEAeIIieTCsl HYKJIEOTHTHON
nocienosarenbHocThio JIHK, onpenensier Bce BhIMOIHSIEMbIE UM (PYHKIIMU — OCHOBA Pa3HOOOPa3Hs
IIPU3HAKOB >KMBBIX OPraHU3MOB. belKy ¢ IEPBUYHON CTPYKTYPOH BCTPEYAOTCS B OPTaHU3ME TOJIBKO IIPU
cOOpKe WM JeHaTypaltu.

3. Hapucyiite pacnojioxkeHue BOIOPOAHBIX CBA3eH MeK1y aA¢eHHHOM U THMHHOM.

N = s
ApenvH ﬁ \ Twvom
N—  Neo H-N
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4. TeHermueckasi caMoOpery.Jsiiusi OpraHu3Ma: OHATHE, IPUMePbI.
I'eneTnyeckas perysiiusi MOXKET OCYIIECTBIISATHCS Ha yPOBHE:
* peIUIUKAINH
* TPAHCKPUIIIUU
* TPaHCJIALUU
* [IPOLIECCUHTA

Camas mpocTas MOACIIb AJId JEMOHCTPAIMU I'CHHOT'O r'OME€0CTa3a - pEryisiunsa Bpra60TKI/I (bepMeHTa JJIA

pacuieIuIeHUs] MUIIEBOTO caxapa y KUIIeuHo! nanoyku (JIakTo3HbIN onepon).

Cxema perynfauum nNakro3Horo onepoHa y KuwevyHon nanoyku.

OnepoH
4 o Y
3 AHK " /npomo-\Oneparop CTPYKTYPHBLINA reH
1\ TP Wi
I \l
Monumepasa penpeccop

e o s e — — —
e — — — — — — ol

MPHK

T 'lflﬁll"!?:ll':\'l”i'

l Benok-
chepMeHT

23y N Me T

JNaKTo3a
pacuiensieHne NakTo3bl

a - HepaboTaloWM ONepPoH: CTPYKTYPHbIW reH NepeKpbIT penpeccopom,
No3TOMY MosiuMepasa He MOXeT Ha4yaTbh TPaHCKPUMNLUMIO;

0 - paboTaowmin onNepoH: penpeccop CHAT C OMepaTopa ¢ NOMOLLbIO
NakTo3bl, MPOUCXOAUT TPAHCKPUNLUMUA CTPYKTYPHOro reHa (cuHTes MPHK)
U TpaHcnAUUA (CUHTe3 BenkoB-thepMeHTOB). AKTUBHOCTb OMepoHa
npekpaTuTcA, Korga byaer paculenneHa nocnegHAA Monekyna
NaKTo3bl, CBA3aHHAaA C penpeccopomM, a 0CBoOOAUBLLUUUCA penpeccop
BHOBb GrokupyeT oneparop.

® ®Ire0Y BO Henl'Vy»
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I'eH, ¢ KOTOpOro CUHTE3UpPYETCS OEJNOK, COCTOUT U3 MPOMOTOPA, OIEPaToOpa U CTPYKTYPHOTO
reHa. [IpoMmoTop — MecTo cBsA3bIBaHHS MOJIUMepassl (KoTopas Oyner cunresnposats u- PHK).
OnepaTop — y4acToK, B KOTOpoM Ipoucxoaut peryisuusa cuHresa PHK — B HeakTnBHOM
COCTOSIHUM K HEMYy TMpPHKPEIUIeH OeJoK-pernpeccop, KOTOpPBIA HE JAeT HAvaThCs
Tpanckpunuuu. IlumeBbiv cydctpatom mns E.col siBnsercs nakrosa. Jlakto3a wumeer
XHUMHYECKOE CPOJICTBO K OENKy-penpeccopy, 3aKpbIBAIOIIEMY OlepaTopHbIi yuacTok. Korma
JIAKTO3a MOCTYNAET B KIIETKY, OHA CBA3BIBAETCA C PEIPECCOPOM M HaunmHaeTcs cuHte3 u-PHK
U Ha ee OCHOBE (hepMeHTa, KOTOPBIH pacHIerisieT JakTo3y. Kak ToiIbpKo BCs JaKTO3a BKIIETKE
OyZeT paclleruieHa, perpeccop BHOBb INPUMBIKAET K ONEpaTopy reHa v cuHTe3 (epMeHTa
IIPEKPALLAETCS.

* CpaBHHUTe/IbHAsI XaPAKTEPUCTHKA OPraHOMJAOB NMPOKAPUOTHYECKON M IYKAPHOTHYECKOMH

KJIICTKH.

Npuaxak

Mpokapuors!

Jykapuorsl

I. Ocobennocmu empoenus Kremruw

Hannume aapa

0b6ocobaeHHOro AApa Her

Mopdosoruuecku 06ocobd-
JIEHHOE AP0, OT/IeJI€HHOe OT
IATONJIA3MBI IBOMHON MeMO-
paHoii (0007104K0I)

Yuecno
XPOMOCOM
U UX CTPOEHMEe

Y Gakrepuit — oJHA KOJbIe-
Basg XpoMocoMa, NpUKpern-
JIeHHAA K Me30COMe — JIBYX-
nenoueunasi [IHK we cazan-
HaA ¢ beJIKaMu-THCTOHAMH,
¥ nuanobakrepui —
HECKOJBKO XPOMOCOM

B I[EHTPE IMUTOILIA3ZMbI

OnpenesieHHOE A1 KAYKA0TO
Bra. XpOMOCOMBI JIMHEH-
Hble, AByxuenoueunas JHK
cBA3aHAa ¢ DeJIKaMU-THCTO-
HaMH

IInasmuaer* Hnmerores HUnmeroTes y MUTOXOHAPHIMA
M ILJIACTU/L

Hannane OTCyTCTBYIOT Amerores

SAAPBINIEK

Opraausanms Uwmeercsa go 1,5 Teic. renos. | B saBucuMocTu oT Buga —

reHoMa BosbsmmECcTBO réHoB npea- | or 5 ao 200 TeIC. reHOB

CTaBJEHbI B € IHHCTBEHHOM
KOnuH (38 HCKJIIOYEHUEeM
HECKOJIBKUX I'eHOB, KOAUPY-
omux cuares PHK)

©® Preoy BO «enl'Y»

(v yesioBeka — OKOJIO

40 re1c.). [lons reHos, npej-
CTaBJIEHHBIX B HECKOJIBKHUX
KOIUAX, MOMKET AO0CTHIaTh
45% (1pym 3TOM YHCIIO KO-
IMH OXHOTO MeHa MOYKET Z10-
CTUI'aTh HECKOJBKHUX THICHAY).
9TO NMOBBILIAET HAJLIKHOCTH
paboTel reHOMA
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Meabye, 4eM y 9yKapu-

or, — 70S. Pacupejeyiedbl
o nuronuasme. O0bI9HO
¢BOOOAHEIE, HO MOTYT OLITH
CBA3AHbLI ¢ MeMOPaHHBIMU
crpykrypamu. CocraBasoT
10 40% maccel KIeTKH

Kpynsasie, 80S. Haxoxarcsa
B IMTONJIa3Me B CBOOOAHOM
COCTOAHMY UJIA CBA3AHEI C
MeMOpaHaMu dHIOILIA3MA~
THYECKOI'o PeTUKYJIIOMA.

B nnacTuaax 1 MUTOXOH/-

puAX copepraTcs pubocomMbl
708

Orcyrersyor. Ux pyERIMM
BBITIOJIHAKT BBIPOCTHI KJIe-
TOYHOU MeMOpaHbI

MHuoOro4ucjieHHbI: 9HA0NIA3-
MATHUYECKHUI PETUKYJIIOM,
annapar ['oJasAKu, BAKYO-
JIM, JIA30COMBI U T. .

yxmemGpaH- | OTCYyTCTBYIOT MHUTOXOHAPHH — Y BCEX
€ OpraHeJuJIbl 3YKAPHOTOB; IJIACTHIBI —
y pacTeHnunit
TOYH bIit OTcyTCcTBYET Wmeercs B KJIETKAX KHUBOT-

HBIX, TPUOOB; Y PACTEHUN —
B KJIeTKaX BOJOpOCael u
MXOB

Umeercs y GakTepuit. Y4a-
CTBYET B JIeJIEHUH KJIETKH U
B MeTabosausme

OTcyTerByeT

¥ GaxTepuil cogepKuT Mype-
MH, y [HaHOOaKTepuil —
[eJUJTI0JI03Y, TIeKTHHOBBIE Be-
[ecTBa, HEMHOI'O MyperHa

Y pacreHmMil — LEJII0JI03"
Has, y rpudOB — XUTHUHO-
Bas, y KHBOTHBIX KJIETOK
KJIETOYHOU CTeHKH HeT

©® Preoy BO «enl'Y»

NmeeTcs y HEKOTOPBIX OaK-
Tepuii

Orcyrersyer




®DoH/T OIIEHOYHBIX CPENCTB M0 quctuiuiinae «O01as Ouonorus mo HanpaeieHuto moarotosku 06.03.01 buonorus

DOI'BOY BO «Uenl'Y»

crp.12

Hrymuku

IIpocToro cTpoeHus, He co-
AepKaT MUKPOTPYOOUeK.
HNMuametp 20 HM

Cno3XHOro CTpOeHud, coiep-
JKAT MUKPOTPYOOUKH (110~
no6HBIE MUKPOTPYOOUKaM
IeHTpHOJei)

NuameTtp 200 am

Pasmep KJIeTOK

Juamerp 0,5-5 MEM

JNuameTp 00bI4HO 10 50 MKM.
0O6beM MOKET NPeBbIIIATh
06'beM NIPOKAPHOTHYECKOH
KJeTku 0ojiee 4YeM B ThICAYY
pas

II. Ocobernnocm

U HeusnedeamensHOCIMU KemKu

dBuxenue OrcyTcTBYeT Habarozgaerca 4acto
HATONJIa3Mbl
AspobHoe V 6axkTepuii — B Me30CO- [IpoucXOAUT B MUTOXOH/"
KJIeTOUHOe Max; y nuaHobakTepmii — pUAx
JABIXaHHe Ha MUTOIIa3MATHYECKUX

MemMOpaHax
DorocuHTE3 Xnopomnacros Her. IIponc- | B xjoponiacrax, coaepka-

XOoAuT Ha MmemOpaHax, He
MMEIOIUX crIenuduIecKom

(hopMEL

LMX cleluaJbHble MeMOpa-
HbI, COOpaHHbIE B I'PAHbI

dDaronuTos "

OrcyreTByeT (HEBO3MOXKEH

CBOHCTBEH KJETKaM 3KHUBOT-

IMAHOIUTO3 M3-3a HAJIMYHA HKEeCTKON HBIX, Y 'puOOB ¥ pacTeHu it
KJICTOYHOM CTEHKH) OTCYTCTBYET
Criopoo6paso- | YacTh mpeicTaBUTeIeH CIIO- CnopooOpas3oBaHue CBOMCT-
BaHUEe coBHa 0OPa30BBIBATE CIIOPHI | BEHHO PACTEHMAM U rpHbam.
na kierku. Oum npeanazHa- | Conopsl npeAHa3HaAYeHbl 1A
yeHbl TOJABKO JUIA IIepeHece- | padMHOKeHH#A
HUA HeOJIaronpuATHBIX yC-
JIOBMM CpeZbl, IOCKOJbKY
MMEIOT TOJICTYIO CTeHKY
Crioco0sl PaBHOBeIMKOE OMHAPHOE Muros, Meiio3, aMuTO3
JeJIeHU [orepevHoe AejeHue, pes-
KJIeTKH KO — IouYKoBaHue (II0YKYIO-

muecs dakrepun). MuTos
¥ Meii03 OTCYTCTBYIOT

Onpenenenne nousatus «Pazsurne ¢ nosmmmopdusmom». buosornveckuii cmpici. [Ipumepsi.

Pa3zButre ¢ monumopduzMoM (HEempsiMOe MOCTIMOPUOHATBFHOE PAa3BUTHUE) - 3apOABIIICBBIN
MepHoJ] 3aKaHUYMBAETCS POXKACHUEM JIMYMHKH, KOTOpash COBEpIIEHHO HE HalOMHHAET

B3pOCIIBI OpraHu3M. B Takom ciydae TOBOPAT O MOJTHOM MpeBpaimieHuu (6abouku, MyxH,
KOMaphl).

Y HaceKOMBIX ¢ HEMOJIHBIM MPEBPANICHHEM IPOUCXOIUT IMOCTETIEHHOE U3MEHEHNE JIMIMHKH,
COTPOBOXK/TAIOIICECS YBEITMUCHUEM B pazMepax (Ky3HEUHK).

©® Preoy BO «enl'Y»
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YacTo y TMYMHOK BO3HUKAIOT CIEIMATbHBIC JIMYMHOYHBIC (TPOBU30PHBIC) OPTraHbl, KOTOPHIE
MCYe3aroT B mpoiiecce pa3BuTusi. OCHOBHAS (PYHKIHS TMYMHKU — TUTaHHUE (MIPEBPAIICHIE BO
B3POCITYIO 0COOB CBS3aHO C MeTaMop(}o3om).

buonornyeckuii cMBICI pa3BUTHA C HOJ'IPIMOp(i)I/ISMOM — Ppa3srpaHU4CHUC HUII IMATaHUA Y
JIMYUHKH U B3p00JIOI71 OCO6I/I, BBII'OAHOC JIdA aganTallviy BUaa.

*  Pemmure 3a1a4y: CKpeCcTWIN NMeCTPhIX NMeTyxa u Kypuny. Ioayunsam 26 nectpoix, 12 yepHbIX
u 13 Oeanix ubimanT. Kak Haciexyercs okpacka onepeHusi y kyp?

CoortHomenne ¢(enorunoB paBHO mnpumepHo 2:1:1, mosToMy OKpacka Haclemyercs
MOHOT'€HHO COTJIACHO MEH/IEJICBCKOMY pacIlpee/ICHHIO0, Y IPU3HAKa HAOII0aeTCs HETIOJIHOE
JOMUHHPOBAHUE.

¢ Ilepeunciiure pa3HOBMIHOCTH FreHOMHBIX MyTauuii. [Ipumepsl.
['eHOMHBIE MyTaIlN — MyTaIlH, TPUBOISIINE K HK3MEHEHHUIO YHCIa XPOMOCOM.

Haubonee pacnpoCTpaHEHHBIN THI TEHOMHBIX MYTalliii — TOJUIUIOMAMS — J100aBlieHUE
LEJIBIX TAIUIOUIHBIX HA0OPOB XPOMOCOM.

Bo3nukHoBeHue IOJIUIITIONIOB CBA3aHO C HC PACXOXKIACHUCM I'OMOJIOTMYHBIX XpPOMOCOM B
MGI‘/JI03€, 4TO INPUBOIHUT K O6paBOBaHI/IIO TraMCT C YBCIIMYCHHBIM YU CJIOM XPOMOCOM.

Yy paCTeHI/Iﬁ MOJIMIIION WA BCTPEYACTCS Yalle, UEM Y )KUBOTHBIX.

Pactenus — nonuruionsl (HanpuMmep, Msrkas MIIeHULa — reKcarion]] — uMeeT 6 HabopoB
T€HOB MO0 7 XpOMOCOM — 42 XpOMOCOMBI) MOTYT Pa3MHOXKaThCsl BETETATUBHBIM CIIOCOOOM,
coXpaHss IUIOMAHOCTb. [lonuruionaHele opraHu3Mbl 00Jaaar0T Oojiee OJIArONpUATHBIMU
IpU3HaKaMu — Oojiee KpYyHHBIMH pa3MepaMH, BBIHOCIMBOCTBIO, YCTOMYMBOCTBIO K
3a00JeBaHUsAM, YTO JeJIaeT UX 0oJiee MPUCIOCOOIEHHBIMHU K YCIOBUSM OKpY’KaroIlel cpeibl.

OrHocurenpHas PEAKOCTDb MOJJUIITIOUIUN Y JKUBOTHBIX 00BsACHSACTCS TEM, UYTO YBCIMYCHHOC
YUCIIO XPOMOCOM 3HAUUTCIBbHO IIOBBLIIIACT BCPOATHOCTDL oIInOOK IIpu Melo3e BO BpCMs
raME€TOrcHesa.

Eme onHON pa3sHOBUIHOCTBIO TE€HOMHBIX MYTAIMHM SBJISIETCS AHDYILUIOMAMS — yTpara WU
n00aBieHNE OTIEIBHBIX XPOMOCOM.

AH>YIIIONTUS BO3HUKAET, €CIIM OJHA M3 Iap TOMOJOIMYHBIX XpPOMOCOM HE pacXxoJIuTCs B
aHagase I meiiosa.

KOFI[a ramMera C HeJOCTaromed WIX JIUIITHEH XpOMOCOMOﬁ CIINBACTCA C HOpMaHBHOﬁ
ramiouIHON FaMeTOﬁ, 06pa3yeTc;1 3UTr0oTa ¢ HCUYCTHBIM YU CJIIOM XPOMOCOM.

3I/IFOTa, B KOTOpOﬁ YUCJIO XpOMOCOM MCHBIIC JUINNIOMAHOI'O, HC PA3BUBACTCSA, HO 3UTOTHI C
JIMITHUMHU XPOMOCOMAaMU MHOT Ia CIIOCOOHEI K Pa3BUTHIO. W3 Takux 3UTOT MOSBIISIOTCS 0CO0U
C APKO BBIPpAXKCHHBIMU aHOMAJIUSAMHU.

Hawnbomnee yacto BcTpeuaemast MyTalusl y 4eJI0BeKa — TPUCOMUS IO 21 XpoMocoMe — CHHIPOM
HayHa.

Eme onun npumep — cunnpom Knandenbrepa — He pacxoxaeHue X-xpomocoM. I'eHortu:
XXV — Takue MYXYMHBI OO0JaJal0T HEKOTOPHIMH BTOPUYHBIMHM >KEHCKMMH T1OJOBBIMHU

MpU3HAKaMUy; OECTIONHBI, Mall0 BOJIOC Ha JIMIIE, PAa3BUTHIE MOJIOYHBIC JKEJIE3bl, HU3KHM
YPOBE€Hb YMCTBEHHOT'O Pa3BUTHS.

*  MexaHu3Mbl H30J91HHU, KaK GakTop 3BoIonMHU. IIpumepsl.

® ®Ire0Y BO Henl'Vy»
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[Ipesurotuyeckue — mperpaabl A BOSHUKHOBEHHUS TMOPUIIOB: CE30HHAS M30JIALUS — pa3HbIe
CPOKH LIBETEHHSI, SKOJIOTUYECKAs U30JSLUS — Pa3HbIe MECTa JJIsl Pa3MHOXKEHUS, MIOBEICHUECKast
W30JISLMS; MEXaHUYeCKasi U30JISIUS — Pa3IMYus B CTPOCHUU PETPOYKTUBHBIX OPTaHOB.

[TocT3uroTnveckre — HEKU3HECITOCOOHOCTh THOPUAOB, CTEPHIIBHOCTh THOPUIOB (MYJI).

HepeqncneHHHe MCXaHU3MbI IPCAOTBPAIIAIOT 0o0MEH TreHaMH MCXKIY BHUIaMHU. OHU HMEIOT
HCOAWHAKOBYIO S(I)(beKTI/IBHOCTB, HO B KOMIUICKCE C MPHUPOAHBIMU YCIOBHUSAMH OHHU CO3JAOT
HCIIPOHUIACMYIO 'CHCTUYCCKYIO U30JIAIHIO.

* Iupamuaa 6momaccnl. Buasbl. [Ipumepni.

DKOJOTHYECKYIO TUPaMHTy OMOMACC CTPOST aHAJOTHYHO MUPAMUJIEC YUCICHHOCTH. Ee 0CHOBHOE
3HAYEHUE COCTOUT B TOM, YTOOBI IMOKA3hIBATh KOJMYECTBO KUBOTO BellecTBa (Obuomaccy —
CYMMapHYI0 MacCy OpraHM3MOB) Ha KaXKIOM TPO(PUIECKOM YPOBHE.

TepmuH «rmpamua 61OMacc» BO3HUK B CBSI3U C TEM, YTO B a0COIIOTHOM OOJIBIIMHCTBE CITy4acB
MaccCa NCPBUYHBIX KOHCYMCHTOB, KUBYIIUX 3a CUHCT NPOAYUCHTOB, 3HAYUTCILHO 0OJIBIIIE MACCHI
BTOPUYHBIX KOHCYMEHTOB. bruomaccy 1ecTpyKTOpOB MPUHSTO MOKa3bIBaTh OTAEIbHO. CKOPOCTH
CO3JJaHUSl OPraHMYECKOrO BEIECTBA HE OINPENENsIeT €ro CyMMapHbIC 3amachl, T.C. OOLIYIO
Oromaccy BCeX OPraHM3MOB KaKJ0T0 TPOPHUECKOTO YPOBHSI.

Kowcymenmsi
il nopadva c::;:

Kowcywenmsr
| nopadka

Komcymesmn)

) noprdxa

Kowcymenme! P
I nopadxa =
0pR 3% (
/ NMpodyyenmes \m .:‘ T
AL Jxonorsieckan nupasmmaa B. Ixonormyecxas nipamuna
HASEMNOM IKOCHCTEMbI BOAHON IKOCHETEMEL

JlouieHT kadeapbl MUKpOOHUOJIOTHH,

MMMYHOJIOTHH 1 00111e#i Onosorun 10.10. ®ununmnosa

3aB. kadenpoit MUKpOOHOIOTHH,

MMMYHOJIOTHH | 00111e#i Ononorun A.JI. BypmucrtpoBa
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4. MOPAJOK NPOBENEHUS U KPUTEPUA OIEHUBAHUA
INPOMEXYTOYHOU ATTECTALIUA

4.1. Iopsaok NpoBeIeHUsI MPOMEKYTOUYHOMH aTTecTaluN

B paMkax Tekyliero KOHTpoJIsi B TCYEHHE CEMECTpa Ul OLICHKU 3HAHWUN, YMEHUH, HaBBIKOB,
MI0JIyYa€MbIX B XOJ€ W3Y4YEHMsI AMCLMILIMHBI, YUUTHIBAETCS KOJUIEKTUBHOE BBIIIOJHEHUE TECTOB,
KOHTPOJIbHBIX paboT, YCTHBIX OIPOCOB, pehepaTos.

Kpurepuem ycnenHocTy 0CBOEHUs y4EOHOTr0 MaTepraiia o OKOHYAHHI0 Y4eOHOro cemecTpa
(mpoMeskyTOUHAsi aTTECTALMsl) SBJISICTCS DKCIEPTHAs OLCHKA IMPENOAaBaTeNs, YYUTHIBAIOIIAS:
TEKYIIYI0 YCIIEBAEMOCTh B TEYEHHE cemecTpa (KOHTPOJIbHbIE Pa0OThI, YCTHBIM OMpOC, TECTHI,
pedepar), peryaspHOCTb MOCELIEHHUsI 0053aTeNIbHBIX y4EOHBIX 3aHATUH. 3a BCE€ BHJbl aKTUBHOCTH
CTY/IGHTaM BBICTABJISIOTCS OalUIbl, C TIOMOIIBIO OATbHO-PEUTHHIOBON cucTeMe. BKOHIIE OCBOCHHS
JUCLUIUIMHBI COIVIACHO MOIY4YE€HHBIM OajljlaM BBICTABIISIETCS OLEHKA 3a HK3aMEH.

CTyneHTbl, He MOMYyYHMBIINE OLIEHKY 32 3K3aMEH C IMOMOIIbI0 0aIIbHO-PEUTHHTOBON CHCTEMBI,
CHIAIOT 3K3aMEH 10 IUCLUILIMHE B ()OpMe NUCbMEHHOI0 IOMMEHHOT0 onpoca 1o omieram. B kaxiom
ounere conmepxkutca mo 10 KOPOTKMX BOMPOCOB, KOTOPHIE MO3BOJISIIOT OICHUTh YCBOCHHE BCETO
KOMIUIEKCa KOMIIETEHIIUH.

VYCTHBINA SK3aMeH MPOBOJUTCS B 2 3Tala: Ha NEPBOM JTale CTYIEHT HUIeT oTBeT Ha 10
BOIIPOCOB II0 COJEP’KaHUIO AUCUMILIMHBL. [IponomkurensHocts — 50 munyr. Ha BTOpOM 3Tane —
OTBEUAET BOIIPOCHI YCTHO npenoasateto. [Ipogomxurensuocts — 10-15 MunHyT.

4.2. Kpurepuu onieHMBaHHUS POMEKYTOYHON aTTECTAIMHU 110 BHIAM OI[€eHOYHBIX
CpencTB

4.2.1. Kpurtepum olleHHBaHHsI OTBETA HA BONPOCHI OMjIeTa

«OT1Im4HO» (5) — CTYAEHT I1yOOKO U MOJIHO BJIAJIEET COepKaHneM y4yeOHOro Marepuana u
MOHATUMHBIM aIlllapaToM; YMEET CBSA3BIBATH TEOPHUIO C IMPAKTHUKOM, WILIIOCTPUPOBATH IPUMEpamH,
(bakTamu, TaHHBIMU HayYHBIX UCCIIEIOBAaHUN; OCYLIECTBIISIET MEKIIPEIMETHBIE CBSI3H, IPEIOKEHUSL.
JlenaeT BBIBOABI; JIOTUYHO, YETKO. SICHO M KpaTKO M3JaraeT OTBEThl Ha MOCTABJIEHHBIE BOIPOCHI;
yMeeT 000CHOBBIBaTh CBOM CYXAECHUS U MPO(HECCHOHAIBHO-THYHOCTHYIO MO3HUIIMIO MO U3JIaraeMoMy
Bonpocy. OTBET HOCUT CaMOCTOSTEIbHBIA XapaKTep.

«Xopomo» (4) — OTBET CTyAEHTa COOTBETCTBYET YKa3aHHBIM BBIIIC KPUTEPHUSIM, HO
COJIep’)KaHUE OTBETa MMEET OTJEJIbHbIE HETOYHOCTU (HECYIECTBEHHbIE OMIMOKH) B HU3JIOKEHUU
TEOPETUYECKOTO M TPAKTUYECKOTO MaTepuana, OTIMYaeTcs MEHbLIeH 00CTOATENbHOCTHIO,
rI1yOrHOM, 000CHOBAaHHOCTBIO U MOJIHOTOM; JOMYILEHHbIE OMUOKH UCIIPABIIAIOTCS CTYIEHTOM I10CIIEe
JIOTIOJIHATENBHBIX BOIIPOCOB IPENOAABATES.

«Y10BJ1eTBOPUTEIBHO» (3) — CTYIEHT OOHapy>KMBaeT 3HAHUE M MOHUMAHHE OCHOBHBIX
MOJIOXKEHUH Yy4eOHOro Marepuaina, HO M3JaraeT €ro HENOJIHO, HEeNOCJEeJ0BaTeNbHO, JOIYCKaeT
HETOYHOCTH UM CYHIECTBEHHbIE OIIMOKH B OINpPENEICHUH MOHATUH, (OPMYIHPOBKE MOJOKEHUH, HE
IIpUBJIEKAET JJI1  apryMEHTAallMM  OTBETa  OCHOBHBIE  IIOJIOKEHHUS  MCCIEN0BATENbCKUX,
KOHUENTYalbHBIX M HOPMAaTUBHBIX JIOKYMEHTOB, HE YyMeeT OOOCHOBAaTb CBOU CYKICHHS;
HaOmro#aeTcss HapylleHHe JIOTUKUM — u3NokeHus. OTBeT OTIMYaeTcs HU3KHUM — YPOBHEM
CaMOCTOSITENTbHOCTH, HE COACPKHUT COOCTBEHHOM NMPOPECCUOHANBHO- TUYHOCTHON TO3UIIUH.

«Heyn0BJ1IeTBOPUTEJIBLHO» (2) — CTY/IEHT UMEET Pa3pO3HEHHbIE, OECCUCTEMHbBIE 3HAHUS: HE
yMeeT BBIIENSTh TJaBHOE M BTOPOCTENEHHOE; JIOMYCKAaeT OMIMOKH B ONpeAeNeHUH MOHSITUH,
(GOpMyYIMpPOBKE TEOPETHYECKHX TOJOKEHUH, MCKaXalolllue MX CMBICI; HE OpPUEHTHUPYETCS B
HOPMAaTHUBHO-KOHLIETITYaJIbHBIX, MPOrPaMMHO-METOJIMYECKUX, HCCIEI0BATENbCKUX MaTepuanax,
Oecrops104HO ¥ HEYBEPEHHO M3JIaraeT MaTepuaj; He YMEET COeIUHATh TEOPETHUECKUE TIOJI0KEHUS
C Mearornyeckoi MpakTUKOMN; HE yMEeT MPUMEHSATh 3HaHUS NIl 00OCHOBaHUS U OOBSICHEHUS
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(akToB, HE YCTaHABIMBAET MEXIIPEAMETHbIE CBA3U. He BrnaseeT pakTHueckuM MaTepruasIoM.

4.3. Pe3yabTaTbl NPOMEKYTOYHOW ATTECTAIMM W YPOBHU C(POPMHPOBAHHOCTH
KOMIIeTeHIN i

[Ipu moaBEeAEHUU UTOTOB YUUTHIBAIOTCA PE3YJIbTAaThl TEKYLIEH aTTECTALlUH.

OcoOeHHOCTH TMPOBEJEHUS MPOIEAYpPhl OLIEHUBAHUS PE3yIbTaTOB OOY4YEHMs] WHBAIUIOB U
JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbsi 0003HAYEHEI B pabouell mporpaMmme JTUCITUILTHHB
(Momyst).
«1 ypoBeHb» - 03HaKOMJIEHUE (MMETh 00111ee Pe/ICTaB/ICHNUE, Y3HABATD);
«2 ypoBeHb» - MOHMMaHHE Y4eOHOro Marepuala, U3JIaraéMoro B yueOHHKE, METOINYECKOM
pa3paboTKe WK MPEnojaBaTeIeM;
«3 ypOBEHb» - YMEHHUE JIOTUYHO, [T0CJIEI0BATEIBHO, JOCTATOYHO ITOJIHO U TOYHO U3J1arath
M3Y4YEHHBIN MaTepHall;
«4 ypOBEHb» - TBOPUYECKHU UCIOJIb30BaTh MOJYyUYEHHBIC 3HAHUS.

Jns yoosnemeopumenvrou (MONOKUTEIBHOM) OLEHKU 3HaHUM TpeOyeTcs MUHUMYM 3-1
VPOBeHb YCBOCHUS y4eOHOTO MaTepuaia.

TpeﬁoBaHnﬂ (KpI/ITepI/Ia.TILHbIe noxa3aTe.1m) K YPOBHIO OCBOCHM S JUCHUIIIMHBI

«O1anuno» (5) — cTyAeHT TIIyOOKO U TMOJTHO BIAJCET CoepKaHUEM YU4eOHOro MaTepuasa u
MOHATUMHBIM aNNapaTroM; YMEET CBS3bIBaTh TEOPUIO C MPAKTUKOW, WIIHOCTPUPOBATH MIPUMEpaMH,
q)aKTaMI/I, AaHHBIMU HAYYHBIX I/ICCJIGI[OBaHI/If/'I; OCYHICCTBIIACT MCKIIPECAMCTHBIC CBA3U, ITPCAJIOKCHUS.
Jlenaetr BBIBOJBI, JJOTUYHO, YETKO. SICHO M KpaTKO H3JIaraeT OTBEThl HA IOCTABIICHHBIE BOIPOCHI;
ymeeT 000CHOBBIBATh CBOM CYXKJIEHUSI M PO(HECCUOHATBFHO-IIMYHOCTHYIO TTO3UIIUIO 110 U3JIaraeMoMy
BoIpocy. OTBET HOCUT CaMOCTOATENbHBIN XapaKTep.

«Xopomo» (4) — OTBET CTYJCHTa COOTBETCTBYET YKA3aHHBIM BBIIIEC KPUTECPHUSM, HO
COJIep>)KaHUE OTBETa HMMEET OTJCNIbHbIe HETOYHOCTH (HECYIIECTBEHHbIE OIIMOKH) B H3JI0XKCHHUH
TEOPETHYECKOTO U MTPAKTUYECKOTO MaTepHalia, OTINYACTCS MEHBIIIEH 00CTOATEIbHOCTHIO, TITYOHMHOM,
O00OCHOBAaHHOCTHIO U TIOJNHOTOM; JOMYIIEHHBIE OIIMOKK MCHPABISIOTCA CTYIEHTOM TIOCHe
JIOTIOJTHUTEIBHBIX BOITPOCOB MIPENOAABATEIIA.

«Y10BJeTBOPUTEIBLHO» (3) — CTYACHT OOHApYXKMBaeT 3HAHHE W TOHMMaHUE OCHOBHBIX
MOJIOKEHUH Yy4eOHOro Marepuaina, HO H3JaraeT €ro HEIMOJIHO, HEMOCJIEeJI0BaTeNbHO, JOIYCKaeT
HETOYHOCTU M CYIIECTBEHHBIC OIIMOKH B OMpPENEICHUH MOHATUH, (HOPMYIHPOBKE MOTOKEHHM, HE
IMPHUBJICKACT JIIL apryMcHTanuu OTBETa OCHOBHBIC ITOJIOKCHU A HCCIICA0BATCIIbCKUX,
KOHIENTYalbHBIX ¥ HOPMATUBHBIX JIOKYMEHTOB, HE YyMeeT OOOCHOBATH CBOM CYXKICHHS;
HaOMIOaeTCslT  HapylleHWEe JIOTUKA — W3NokeHus. OTBET OTAWYaeTcsl HHU3KUM  YPOBHEM
CaMOCTOSITENTLHOCTH, HE COACPKHUT COOCTBEHHOH MpodeccuoHAIbHO- TUYHOCTHON TTO3UIINH.

«HeynoB1eTBOPUTEIBLHO» (2) — CTYJIEHT UMEET pa3pO3HEHHBIC, OECCUCTEMHBIC 3HAHUS: HE
yMEeT BBIJCNATH TIJaBHOE M BTOPOCTENEHHOE; MOMYyCKaeT OMMOKM B OMpEACNICHUU TMOHSITHIA,
(hOpMYITUPOBKE TEOPETHYECKUX TOJIOKEHUHN, HCKAXKAIOIMIUE HMX CMBICH; HE OpPHUEHTHPYETCS B
HOPMAaTUBHO-KOHLIENTYAJIbHBIX, NPOrPaMMHO-METOJIMYECKUX, HCCIEA0BATEIbCKUX MaTepuanax,
OecIopsIIOUHO U HEYBEPEHHO U3JIaraeT MaTepHall; He YMEEeT COCUHATh TEOPETHUECKHUE MOT0KEHUS
C MeAaroru4ecKoi MPaKTUKO; HE yMEeT MPUMEHSThH 3HAHUS JIst 000CHOBaHUS M 00BsICHEHUSA(AKTOB,
HC yCTaHAaBJIMBACT MCKIIPECIMETHEIC CBA3H. He BJIa€CT (baKTI/I‘-IeCKI/IM MaTcpuraioM.
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