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OLHEHOYHBIE CPEACTBA TEKYHWEI'O KOHTPOJISA YCIHEBAEMOCTMU,

HPOME)KYTOYHON  ATTECTALMH
TV CHMUILIMHE KOMIETEHIAN

n PEAJIN3YEMBbIX B

B cootBerctBuu ¢ TpedoBanusmMu @I'OC BO Ne 920 ot 07.08.2020 u pekomennanusmu OIT
BO no nampasnenuto noarotoBkd 06.03.01 buonorust majis mpoBeACHHS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TMPOMEXKYTOYHOM aTTECTAIllMW JUCIHUIUIMHBI pa3paboTaH «DOHI OICHOYHBIX
cpencTB mo aucuuiuimae «L{uTonorus ¢ ocCHOBaMu 3MOPHOJIOTHIY, SIBISIFOIIHICS HEOThEMIIEMON
YaCcThIO0 Y4€OHO-METOIMYECKOT0 KOMIUICKCA HACTOSIICH TUCIMILIUHEI.

OTOT QOHJ BKITIOYACT:

® [ICPCUCHDb KOMHCTGHHI/Iﬁ C YKa3aHUCM OTalloB (bOpMI/IpOBaHI/IH B IIPOLECCE OCBOCHUA

00pa30BaTeNbHOM POrpaMMBl;

® OIMCAaHME MOKA3aTeNe U KPUTEPUEB OLEHWBAHUS KOMIIETEHIIMNA HA PA3JIMYHBIX dTanax
ux (popMHUpOBaHUS, ONTMCAHKE [ITKAJ OICHUBAHUS;

® TUIOBBIC KOHTPOJbHBIC 3aJaHUs WM WHBIE MaTepHalibl, HEOOXOIUMBIE ISl OLIEHKH
3HAaHWW, YMEHUH, HaBBIKOB M ONBITa JAEATEIBbHOCTH, XapaKTEPU3YIOIUX dTarbl
dbopMHUpPOBaHMS KOMIIETEHIIUI B MTPOIIECCE OCBOCHUS 00Pa30BaTEIHLHOM MPOTPAMMBI.

1. Opranuszanus 3aHATHI M0 JUCHUILTIMHE (MOIYJII0)

3aHATHS 110 JUCHUIIIMHE TPCACTABJICHBI CICAYIOIUMHU BHIaMU pa6OTI>IZ
JICKOHH, IPAKTUYICCKUC, J'Ia60paTOpHBIe pa6OTI>I 1 CaMOCTOATCIIbHAaA pa60Ta CTYACHTOB.

2. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TANOB UX (popMUpPOBaHMS B MpoLecce

O0CBOEHUsI 00pa3oBaTeIbHOM NPOrPaMMbl

Kon n HamMeHOBaHHe KOMIIETEHIIHH B COOTBETCTBHH
¢ TpedoBanussmMu ®I'OC BO Ne 920 ot 07.08.2020 r.

Jransl popMHUPOBAHUA

OIIK-2 «Crniocoben IIPUMEHSITh IIPUHLIAIIBI
CTPYKTYpHO-() YHKIIHOHAIbHOM OpraHu3alllH,
WCIIOJIb30BaTh  (PU3HOJIOTHYECKUE, ITMUTOJIOTHYECKUE,
onoxumuueckue, OMo(U3NUECKHe METOAbl aHaln3a
JUTSL OIIEHKH W KOPPEKITUHM COCTOSIHHS )KHBBIX OOBEKTOB
Y MOHHUTOPUHTA CPEIbI X OOUTaAHUS

Pabota Ha y4eOHBIX 3aHATHAX (JEKIUH,
1abopaTOpHBIE 3aHATHS ),
CamocTosTenbpHas paboTa

OIIK-3 «CrmocobeH mNpUMEHSTh 3HAHUE OCHOB
SBOJIIOLIMOHHOW TEOPHH, HCIOJIb30BaTh COBPEMEHHBIE
NPEICTaBICHUS O  CTPYKTYpHO-()yHKIIMOHAIBHOM
OpraHM3ali TEeHEeTHYECKOM MpOrpaMMbl  KHBBIX
O0OBEKTOB M METOJbl MOJEKYJISPHOM OHOJOrHH,
TEeHETUKH U OHOJIOTUU pPa3BUTHUS JJISl UCCIEIOBaHUS
MEXaHU3MOB  OHTOreHe3a W  (uiore€esa B
Ipo¢eCCUOHATIBHOM 1€ TETbHOCTHY

PaboTa Ha y4eOHBIX 3aHATUAX (JICKIIUU,
n1abopaTopHbIE 3aHATHS);
CamocrositenpHas pabora

3. Onucanue mnokKasarejleil M KpUTEpHEB OIECHUBAHUS KOMIIETEHIUII Ha

PA3JINYHBIX 3TAIlaxX UX (l)OpMI/IpOBaHl/IH, OIIMCAaHHC IIKAJ OICHUBAHUA

OuenuBa
YpoBenb Ixama
emMble drtan . Kpurepun
chopmupos Onucanne nokasareJiei OLIeHHBA
KoMIere (opmupoBanus OLIEHMBAHMS
aHHOCTH HUsI
HIHH
OIIK-2 [loporoserii | 1. Pabota Ha 3uamo: Texymuit 41-60
YUeOHBIX 3aHATUSAX | — MOHITUHHO- KOHTPOJIb 0aJLIoB
2.CaMocTosTeNbHA | TEPMUHOJIOTMYECKUH anmapaTr | yCBOGHHUs
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g pabora

[UTOJIOTUH;
— IPUHIUIIBI KJICTOYHOM
OpraHMU3aIUU OMOJIOTHYECKUX
00BEKTOB;

— CTPYKTYpPHO-
(hyHKIIMOHATHHBIE
O0COOCHHOCTH KJICTOK
MIPOKAPUOT U 3YKAPHOT;

— OCHOBHBIC METOJIbI N3YYCHUS
KJICTOK;

— 0a30BbIC MPEICTABJICHUS O
3aKOHOMEPHOCTSIX POCTa,
Pa3BUTHUSA U PEreHEpaLny
KJICTOK;

— CyOKIIETOYHbIC KOMIIOHCHTEI,
X OMOXUMHUYECKHE
XapaKTePUCTUKH;

— 0a30BBIC MPEJICTABICHUS O
3aKOHOMEPHOCTSIX
Pa3MHOXEHUS ¥ THOCIH
KJICTOK.

Ymems:

— apryMEHTHPOBAHO
000CHOBBIBaTh
HE00XO0JUMOCTh 3HAHHH
M3y4aeMOi JTUCIUTUTNHBI;

— J1aBaTh OMHUCAHUE CTPOCHUS
Y QYHKIMH KJIETOK Pa3IHuHBIX
TKaHeil opraHnusma;

— J1aBaTh CPaBHUTEIIbHBIC
Mopho(yHKIIMOHATBHEIE
XapaKTePUCTUKU Pa3THIHBIM
KJIETKaM U MX OpraHeNIaM.

— HJICHTU(UIIUPOBATH U
aHAJIM3UPOBATH
[UTOJIOTUYECKUE MPETapaThl
Ha YPOBHE CBETOBOT'O
MHUKPOCKOIIA U 3JICKTPOHHO-
MHUKPOCKOITUYCCKHUE
(hoTorpaduu KIETOK U UX
CTPYKTYP.

Bnaoemo:

— yMeHueM paboTath ¢
LUTOJIOTHYSCKUMHU
00bEeKTaMH,

— HaBBIKAMH MTOUCKA
“H(GOPMAIUH B Pa3IHUHBIX
rCTOYHHUKAX (ydeOHBIX
TEKCTaX CIPABOYHHKAX,
HayYHO-TIOMYJIIPHBIX
H3JIaHUSIX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, pecypcax
WHuTepHeTa) ¥ KpUTUYECKH ee
OIICHUBATb;

— OCHOBHBIMH CITOCOOaMU
00paboTKH PaKTOB, METOJIOB,
aJITOPUTMOB.

3HaHWH Ha
OCHOBE
OILICHKH
YCTHOTO
ompoca.

Odopmierue
CaMOCTOSITEIh
HOU U
nabopaTopHOI
paboTEHIL.

Konnoksuym.

Jloknan ¢
Mpe3eHTalueH.

Pedepar.
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[IponBuHyTHI
i

1. Pabora Ha
y4IeOHBIX 3aHATUIX
2.
CamocrosiTenbHast
pabora

3namp:

— METOBI U3yUEHHs KIIETOK;
— cyOKJIeTOYHBIE
KOMITOHEHTBI, OMO(U3UYCCKHUEC
1 OMOXHMHUYECKHE OCHOBBI
KJIETOYHOW OpraHu3aiuu
OMOJIOTMYECKUX OOBEKTOB;

— MeMOpaHHbIE TIPOLIECCHI
KU3HEACSTETHHOCTH KIIETOK;
— 3aKOHOMEPHOCTH
Pa3MHOXEHUS U THOCTH
KIIETOK.

— MOJIEKYJISIPHBIE MEXaHU3MBI
KU3HEACSITCILHOCTH KIICTOK;
— JIOCTHUKEHHUS COBPEMEHHOM
MOJIEKYJISIPHOW OMOJIOTHH
KIICTKH;

Ymemn:

— IPUMEHSTH
€CTCCTBCHHOHAYYHBIC 3HAHUS
B y4eOHOH 1
npodeccnoHambHON
NeSITeIbHOCTH;

— U3rOTaBJIMBATh U
aHAIIM3UPOBATH MIPETapaThl Ha
YPOBHE CBETOBOTO
MHUKPOCKOIIA U 3JICKTPOHHO-
MHUKPOCKOITUYECCKHUE
(hoTorpaduu KIETOK 1 UX
CTPYKTYP;

—IIPUMEHSTH IIUTOJIOTMYECKUE,
METO/TbI aHAIN3A JUIS OTICHKH U
KOPPEKIINU COCTOSTHHS HKHUBBIX
00BEKTOB © MOHUTOPUHTA
Cpe/bl UX OOUTaHMSL.
Bnaoemo:

— crieuanbHON
npodeccuoHaIbHON
TEPMHHOJIOTHEH;

— HaBBIKAMH OpPTaHHU3AIHNA U
MPOBEJICHUSI INTOJIOTHUECKUX
HCCIIEJOBAHUM;

— HaBBIKAMH PaOOTHI B
IIATOJIOTMUECKOM
nabopaTopuu;

— HaBBIKAMH PaOOTHI C
LUTOJIOTHYESCKUMHU
00bEeKTaMH,

— OIBITOM IIPUMEHECHHUS
AKCIIEPUMEHTAIBHBIX METOI0B
JUTSI OIICHKH IIUTOJIOTHYECKUX
00BEKTOB;

— HaBBIKAMH MTPUMEHEHUS
MIPEACTABICHUNA O
3aKOHOMEPHOCTSX CTPOCHUE U
({yHKUINU OMOJIOTHYECKHX
00BEKTOB B

Texymuit
KOHTPOJIb
YCBOEHHUS
3HAHUI Ha
OCHOBE
OIICHKH
YCTHOTO
orpoca.

Odopmierue
CaMOCTOSITEIh
HOU U
nabopaTopHOI
pabor.

JemoHcTpanu
o
MPAKTHIECKUX
HaBBbIKOB

Konnoksuym

Joknan ¢

Mpe3eHTalueH.

Pedepar.

OK3aMeH.

61-100
0aIoB
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npodeccuoHaTbHON
JIeSITCIILHOCTH.

OIIK-3

IToporoBbiii

1. Pabora Ha

y‘Ie6HI>IX 3aHATHUAX

2.
CamocrosTenpHast
pabota

3uamo:
— IIOHATUNHO-
TEPMHHOJIOTMYCCKHUI armapat
IHACIIUIUINHEI;
— 0a30BbIC MPEICTABJICHUS O
3aKOHOMEPHOCTSIX
BOCIPOHU3BEACHHS
OMOJOIHYECKUX 00BEKTOB;
— 0a30BbIC MPEICTABICHUS O
3aKOHOMEPHOCTSX
WHIMBUIYAITLHOTO Pa3BUTHS
OHOJIOTNYECKUX 00BEKTOB;
— BBOJIIOLUIO KIIETOK U UX
[IPOU3BOIHBIX.

Ymemon:

— IPUMEHSTh COBPEMCHHBIC
IOCTYDKEHHS TUCIUTIINHEI IS
00BsCHEHHS MEXaHU3MOB
OHTOTCHE3a U (PUIIOTeHe3a;
— HCIIOJh30BATh COBPEMCHHBIC
nH(OPMAITMOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTUH B CBOCH
npodeccnoHaIbHON
JIEITENHHOCTH.

Bnaoemo:

— HaBBIKAMH TIPUMCHCHHUSI
0a30BBIX MPEJICTABICHUHN O
3aKOHOMEPHOCTSIX
BOCIIPOU3BEACHUS
OMOJOrHYECKUX OOBEKTOB B
npodeccuoHaIbHON
JIEATENBHOCTH;

— HaBBIKAMH TIPUMCHCHHUSI
0a30BbIX MPEJICTABICHUHN O
3aKOHOMEPHOCTSX
WHIMBUAYAITLHOTO Pa3BUTHS
OMOJIOIrHYECKUX O0BEKTOB B
npodeccuoHaIbHON
JIEATENLHOCTH;

— HaBBIKAMH IIOHCKA
“H(GOPMAIUH B Pa3IMUHBIX
nCTOYHUKAX (ydeOHBIX
TEKCTaX CIPABOYHHKAX,
HAYYHO-TTOMYJISIPHBIX
H3JIaHUSIX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, pecypcax
WHuTepHeTa) M KpUTUYECKH ee
OIICHHBATE.

— OCHOBHBIMH CIIOCOOaMU
00paboTKH (PaKTOB, METOJIOB,
aJITOPUTMOB.

Texymmit
KOHTPOJIIb
YCBOGHUS
3HAHWH Ha
OCHOBE
OLICHKH
YCTHOTO
ompoca.

Odopmienue
CaMOCTOSITEb
HOH U
1abOpPaTOPHOMA
paboThL

Komnoksuym.

Jloknan ¢
Mpe3eHTaluEH.

Pedepar.

41-60
0amioB

IIponBUHYTEI
i

1. Pabora Ha

y‘-Ie6HI>IX 3aHATHUAX

3namep:
— IIOHATHIHO-

Texymuit
KOHTPOIIb

61-100
0aIoB




2.
CamocrosTenpHast
pabota

TEPMHUHOJIOTHYECKUH armapar
JTUCIUTUTMHBI C Y4ETOM
OHTOTCHETHUYCCKOTO U
(PUIIOTEHETUYECKOTO eT0
pas3zienos;

— MPUHIUIIBI HCTIOTH30BaAHHUSI
MPEICTaBICHUH O
3aKOHOMEPHOCTSIX
BOCIIPOU3BEICHUS
OHMOJIOTHYECKUX OOBEKTOR.

— IPUHIUIIBI UCTIOTh30BAHUS
MpeJICTaBJICHUH O
3aKOHOMEPHOCTSIX
VHAVNBUIYAILHOTO PA3BUTHUS
OMOJIOTHUECKHX O0BEKTOB IIPH
IUTOJIOTUIECKUX
HCCIICIOBAHUSX
OHOJIOTHYECKHUX 00BEKTOB;

— 9BOITIOIHUIO U
CICIMATTU3AIUIO KJICTOK U UX
MIPOU3BOIHBIX;

— METO/JIbI TIOJTYUCHHS U
paboThI C OHTOTEHETHYCCKUMU
OHMOJIOTMUECKUMU 00bEKTaMHU.
Ymems:

— MPUMEHSTh METOIbI
MOJTYYEHUS U PabOTHI C
3MOPUOHATBLHBIMU 00BEKTAMU
B IpohecCHOHATBHOMN
JIESITSIIbHOCTH;

— aHaJIM3UPOBATH NIPENAPAThI
Ha YPOBHE CBETOBOM U
3JIEKTPOHHON MUKPOCKOITUH Y
YKUBOTHBIX Pa3IUUYHbIX
3BOJIIOIIMOHHBIX KJIACCOB;

— YCTaHABJIMBATh B3aMMOCBSI3b
MEXJ1y CTPOCHUEM KIIETOK,
TKaHe#, OpraHoB U UX
(GYHKIUAME B TIpOIIecce
(bwto— 1 opTOTreHe3a;

— UCIIOJIb30BaTh COBPEMEHHBIC
nH(OPMAITMOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTUU B CBOEM
npodeccuoHaabHON
JIESTeIILHOCTH;

Bnaoemo:

— HaBBIKAMH MTPUMEHEHUS
METOJIOB MOJYYCHUS U paOOTHI
C SMOPHOHATEHBIMA
00BEeKTaMH B
npodeccnoHambHON
JIESTEIILHOCTH;

— TOTOBHOCTBIO MPUMEHSTh
COBPEMEHHBIE JIOCTIKEHUS U
METO/IbI U3y4aeMOM
JUUCIMILIAHBI JJ151

YCBOCHUS
3HAHWI Ha
OCHOBE
OILICHKH
YCTHOTO
ompoca.

Odopmierue
CaMOCTOSITEb
HOU U
1ab0paTOPHOMA
pabor.

JemoHcTpanu
o
MPAKTHIECKUX
HaBBIKOB

Konnoxsuym

Jloknan ¢
[IpE3eHTaluEH.

Pedepar.

OK3aMeH.
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HCCIIEIOBAHNS MEXaHU3MORB
OHTOTEHE3a U PUIIOreHe3a B
npodeccuoHambHON
JICSITETIbHOCTH.

4. Oueﬂquue cpeacrea TEKYLIETO KOHTPOJIsA ycneBaeMoCcTn H

¢pOopMHUPOBAHHOCTH KOMIIETCHIUM

Texymuii KOHTPOJIb YCIIEBAEMOCTH MO3BOJISIET OLIEHUTh CUCTEMATUYHOCTh Y4eOHO paboThl

06yqa10merocs1 B TCYCHHUC CEMCCTpaA.
TeKyu;uﬁ KOHmMpOoJib OCBOCHUA KOMHCTCHHI/Iﬁ CTYACHTOM OLCHHUBACTCA U3

CYMMBI

HaOpaHHBIX 0aJUIOB B COOTBETCTBHH C YPOBHEM C(HOPMHUPOBAHHOCTH KOMIIETEHIIH: MMOPOTOBBIM
WM NpOoABUHYTHIM. [Ipm 5TOM yduTBIBae€TCS IMOCEIIAEMOCTb CTYAEHTOM JIEKLIHUH, NMPAKTHYECKUX
3aHATUHM, BEACHUE KOHCIIEKTOB, aKTUBHOCTb CTYJIEHTa Ha ayJUTOPHBIX 3aHATUAX, PE3YyJIbTaThl
IIPOMEKYTOUHBIX MUCHMEHHBIX U YCTHBIX KOHTPOJIBHBIX OIPOCOB, UTOTM KOHTPOJIBHBIX PadOT

(TectoB, MpoOJIEMHBIX BOMPOCOB), YYaCTHE CTYJIEHTOB B Hay4HOU pabote (HamucaHue ped
JOKJIAJIOB | T.11.). KasKpIit KOMIIOHEHT MMEET COOTBETCTBYIOIINHN YCIbHBIN BEC B OalIax.

Coomnowenue uda pabom u Koiuvecmea 6ai106 8 pamKax npoyedypsbl OYeHUBAHUS

epartos,

Bua padorsl Koan4yecTBo 0a1710B
Pabora Ha Jiekusax (KOHCIIEKT, TOCEIICHHE) 10 0,8
Pabota Ha ayauTOpHBIX 3aHATHX (OMpoc, co0ece10BaHue) 10 6
BrlinoHeHHE TpakTHYECKUX paboT (BeJICHHE allbOoMa) 10 6
JIeMOHCTpanys NpaKTUYECKUX HABBIKOB 70 3,2
KosnnokBuymsl 1o 20
[ToaroroBka okiIana ¢ npe3eHTaluen Jo 5
Pedepar 1o 7
BrmoHeHne 3a1auuii CaMOCTOSITEIILHON TTOATOTOBKH o 12
DK3aMeH 10 40

OuennBanue padoThl HA JIEKIMH U UX MOCEIIeHU s

Kpumepuii oyenueanusn bannn
[Tocemenue 6e3 onmo3ganust ¢ TpeOyembiM obecrieueHueM (TeTpanb U T.m.). KoHcmekT 0,1
BBITIOJTHEH B TTOJTHOM 00BhEME
[Tocemenue 6e3 omo3ganusi ¢ TpebyemMbiM obecrieueHueM (terpaap u T.m.). Koncmekt | 0,05
BBITIOJTHEH B HE MOJTHOM 00beMe, JTHO0 CO 3HAUYUTEIHbHBIMU HEJ0UETaMHU.
[Tocemenue 6e3 ono3manus ¢ TpedyembIM obecrieueHueM (Terpaap u T.1.). Koncnekr mo | 0,01
TEME 3aHSTHS HE BBITIOJIHCH
[Ipomyck MO yBaXUTENbHON TMpUYMHE (HATUYME TMOATBEPKIAIOMIET0 JOKYMEHTA! 0
Me/I.CIIpaBKa, MPUKa3 O CHATHH C 3aHATUWA W T.M.). He BBIMONHEH KOHCIEKT 1O TEeMe
3aHSTHS, HE 3aMI0JHEH alTbOOM IO TeMe JJab0opaTOPHOM PabOTHI.
[Tocemenue ¢ omo3manueMm u/mnu 06e3 HeoOxoaumoro obecrneueHus (terpamu u T..). | —0,05
KoHCrekT BBITIOJNHEH B HE TIOJTHOM 00beMe, TH00 CO 3HAYNTEITbHBIMUA HEJJOUCTAMH.
[Tpomyck 6€3 yBaXUTENbHON MPUYHHBI ¥ MOATBEPKAAIOIMINX TOKYMEHTOB. 0,1
MaKcmMmanbHoe KonmyectBo 6annos (30 00HY s1eKyuro) 0,1

MakcumanbHOE KOJMYECTBO OaloB (paboma Ha 8 nexyusx) — 0,8
IIkaJja oneHUBaHUSA ONPOca, codece10BAHUSA

Kpumepuu oyenueanusn bannn
OTBET MOAHLIA UM COAEpP)KaTeNibHbI, COOTBETCTBYeT Teme; CTyAEeHT ymeeT
aprymeHTMpOBaTb OTBET, [AEeMOHCTPUPYeT [O0CTAaTOYHOe 3HaHue TepmuHonoruu | 0,5

ANCUUNNINHbBI. OTnnyHoe yCBOEHNE MaTepUana.




OTBeT B LE/IOM COOTBETCTBYEeT TeMe (He OTparkeHbl HEeKOTOopble achekTbl); CTYAEHT
apPryMeHTMpyeT OTBET HE Ha AO0/I)KHOM YPOBHE; AEMOHCTPMPYET NOBEPXHOCTHOE 3HaHWE
TEPMUHONOTUM ANCUMNANHDI. TOBEPXHOCTHOE YCBOEHWE MaTepurana.

0,25

OTBEeT HeNo/IHbIM Kak No 06beMy, TaK U MO COAEPKaHMUIO (XOTA U COOTBETCTBYET TEME, HO
6O/NbWMHCTBO €€ acneKTOB He OTPArKEHO); aprymeHTaums He Ha COOTBETCTBYHLLEM
YPOBHE, npobnembl Cc ynoTpebneHnem TEPMUHONOTUM ANCUMNANHBI.
YA0BNeTBOPUTE/IbHOE YCBOEHWE MaTepuana.

3aTpygHeHMe C OTBETOM Ha MOCTaB/IeHHble BONPOChl. Hey0B1eTBOpUTENbHOE YCBOEHWNE
MaTepuana

MakcumManbHOE KOJIHYECTBO 0amioB (paboma na 12 nabopamophuix 3auamusix) — 6

HIkana oueHUBaHUSA BHINOJHEHUS JIAa00PATOPHBIX PadoT (BelaeHne ajab0oMa)

Kpumepuu oyenusanus

bannwt

PaboTa BbINO/IHEHA NOMIHOCTbLIO: BCE NpenapaTtbl U CXeMbl MPOCMOTPEHbI, 3aPUCOBaHbI, KO
BCEM PUCYHKaM MMeKTCs noanucu n o6o3HavyeHuns

0,5

PaboTa BbIMOAHEHA MPaBW/IbHO HE MEHEEe YemM Ha MOJIOBUHY MAM B Hel ponyuieHa
cywecTBeHHana owunbka. He Bce npenapaTtbl M CXemMbl MPOCMOTPEHbI, 3apMCOBaHbI,
noAnucyu n 0603Ha4YeHMA UMEIOTCA HE KO BCEM PUCYHKaM

0,25

Pabota BbINo/AHEHA npasnabHO, HO MeHee 4emM Ha MOoJI0BUHY UAKN B HeM AonyueHbl
CyuleCTtBeHHble ownbku. He Bce npenapartbl U CXembl NPOCMOTPEHbI, 3apUCOBAHDLI,
noanncm un 0603HaYeHMA UMEIOTCA HE KO BCEM PUCYHKam

PaboTa He BbiNnONHEHA.

-0,5

MaKcMmanbHoe KonnyecTso 6annos (3a 00Ho nabopamopHoe 3aHamue)

0,5

MakcumanbHOE KOJIMYECTBO OAIIOB (paboma Ha 12 nabopamopHulx 3anHamusix) — 6

IIIkajga oneHMBaHNUA AEMOHCTPAIUH MPAKTUYCCKHUX HABBIKOB

Kputepun orieHuBaHus

basnel

CTyZAeHT MoKasblBaeT XOpOoLlIMe 3HAHUSA METOAMKUM NPOBEAEHMS MWMKPOCKOMUPOBAHMS,
[EMOHCTPMPYET XOPOLIME MPAKTUYECKME HaBblKM U yMeHUA. AKKypaTHO obpaliaercs c
MMKPOCKOMNOM WM FMCTONIONMYECKMMUM NpenapaTamu.

3,2

CTyneHT noKasbliBaeT HeA0CTaTOUYHble 3HaHUA MeTOAMKM nposeseHus
MWKPOCKONUPOBAHMA, LEMOHCTPUPYET MNOCPEACTBEHHbIE MNPAKTUYECKME HaBbIKK U
ymeHuA. He akKypaTHO 06palllaeTca ¢ MMKPOCKOMOM M FTMCTOIOTMYECKUMM NpenapaTamu.

1,0

CTyAeHT He 3HaeT MEeTOAMKM MPOBEAEHUA MUKPOCKOMNMPOBAHMA M/UAN He MOXKeT
NPOAEMOHCTPUPOBATb NPAKTUYECKUIM HABbIK.

-2

CTyAeHT Npu NpPakTUYECKoM MNpoBeAeHUW MaHUNyNsUuMKM nosBpeaun Uau pasbun oauH
rMCTONIOTMYECKMI NpenaparT (3a Kaxobil pazbumelil npenapam)

-5

MaxkcumanabHOe KOJTMYECTBO OAIIOB (3a nepuod pabomul Ha 6cex 1aO0pamopHuIX 3aHAmusx) — 3,2

Lkana oueHnBaHMA AoKNaAA

Kpumepuu oyeHueaHusa

bannei

Joknan cooTteeTcTBYeET 3asBNEHHOMN TEME, COO6LLI,€HVIe NOTrn4YeCKkn CTPYKTYPUPOBAHO,
M3N0XEeHNE maTtepnasia NakKOHUYHO, 6es I'IOBTOpeHI/IIZ n OTCTyFIJ'IGHVIVI OT TéMbl;, A0KNa4
BbINO/IHEH C npuBaeyeHNem LOOCTAaTOYHOIO KO/NYEeCTBa HAY4YHbIX U MNPAKTUYECKUX
MCTOYHUKOB MO TeEME,; CTYAEHT AdET Pa3BepPHYTblE OTBETbl HA BOMPOCbI NO Teme AO0KNa4a.
B COCTOAHUUN OTBETUTb Ha BOMPOCbI NO Teme AO0K/MaAa.

[oknag B UENOM COOTBETCTBYET 3asB/NIEHHOMW Teme; COObLIEHME TOTUYECKM
CTPYKTYPUPOBAHO; U3/IOXKEHNE MaTepuana NaKoOHMYHO, 6e3 MOBTOPEHUI N OTCTYNAEHUN
OT TeMbl; AOKNaA BbIMONHEH C NPUBMEYEHMEM HECKONIbKMX HAyYHbIX M MPAKTUYECKMX
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MCTOYHMKOB No Teme. CTyAeHT B COCTOSIHUM OTBETUTb Ha 4YacTb BOMPOCOB MO Teme
foKnaja

JoKknag He coBcem COOTBETCTBYET 3a5B/I€HHON TeMme, BbIMOJIHEH C MCMOJ/Ib30BaHUEM

TONbKO 1 AN 2 NCTOYHUKOB MHPOPMALUM, CTYAEHT AOMYCKAET OWMNOKN NPU U3NOKEHUM 0,5
MaTepunana, He B COCTOAHUM OTBETUTb HA BONPOCHI MO TEMe A0KIaja.
JoKnag He noaroToB/EH. -3
MaxkcruMaabHOE KOJTHYECTBO OAJIIOB 32 OJUH JTOKIaT — 3
LLIkana oueHnBaHUA Nnpes3eHTauumn
Kpumepuu oyeHusaHusa bannesi
Mpepcrasnaemaa MHPopmauma CUCTEMATM3MPOBAHA, NOcCnefoBaTe/ibHA M JIOTUYECKM 0.6
cBA3aHa. Mpobnema packpbiTa NOAHOCTLIO. ’
Mpe3eHTauunsa MANKOCTPUPYET AOKNa4, He Ay6Anpys ero TeKcr. 0,2
Llenecoobpa3Ho wmcnonb3oBaHbl BO3MOXHOCTM TexHonormn Power Point. LseTtoBas
ramma npeseHTaumn, UBeT U pasmep WpudTa Nerko BOCNPUHMMAETCA, HE pa3gpakaer, 0,2
He yTOMAAET, Nerko YnTaeTca.
Kaxapbih cnaiig umeeT 3aro/ioBOK. 0,2
Nnnoctpaumm mmetoT noanucu, Tabauubl — Ha3BaHMA, TMCTOrPAaMMbl U FpaduKm — 0.2
noAnucK U NereHay, CXeMbl MOHATHbI M YATAEMDI. ’
B TeKkcTe HeT opdorpaduyeckmnx, TEXHUYECKMX U MPOYMX OLUMOOK. 0,2
B npeseHTaummn nmetoTca cneaytowme cnanapl:
— TUTYNbHbIN (C NONHBIM 06BeMOM MHPOPMALUKM O TEMe AOKNaAa, aBTOPe, MecTe U aaTe 0,2
BbINO/IHEHWUA PaboTbl),
— Cnanapl, UANKOCTPUPYIOLWME AOKNAA, Chakg, CO CMUCKOM MCNOAb30BaHHbIX MCTOYHMKOB 0.2
nHdopmaumm n puHanbHbIN cnang c 61arogapHOCTbIO CAYLIATENAM. ’
MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 OJIHY IIPE3EHTAIIUI0 — 2
IIxana ouennBanus pedepara
Kpumepuu oyenueanusn ‘ bannn

1. Crenyrommue 31eMeHThI pedpepara: a) Tema, 0) OIVIaBJIICHHE, B) BBEJICHHE; T') aKTyaJlbHOCTb, J1)
11eJIb, €) UCTOPUYECKAs CIIpaBKa, 3) MaTeprasbl TEMBbI, 3) 3aKiIr04eHue, 10) CIIMCOK UCTOUYHUKOB.

PAaCKpPBITHI 1
He packpeITel | —0,5
2. [Ipoanaau3upoBaHbl HCTOYHUKH HAYYHOH M NPAKTH4YeCKOi MH(opManum:
— OoJiee 5 HayyHBIX M MPAKTUYECKUX UCTOUHUKOB I10 TEME; 1
— 3—5 Hay4YHBIX ¥ NPAKTUYECKUX UCTOUHUKOB IO TEME; 0,5
— HE MEHE 3 Hay4yHbIX M MPAaKTUYECKUX MCTOYHHUKOB IO TeMe UM Oosee 3, HO 0
HE JIOCTaTOYHO aBTOPUTETHBIX HCTOYHUKOB HH(OPMAIIHH.
BCE UCTOYHUKHU HHGopManuu B pedepate He JocTaTOuHO aBTopuTeTHH! | —0,51

3. Opdorpapuueckue, cTWINCTHYECKHE, TIpyOble TemMaTtudeckue ommdOku. CioBa B

MNPECATOKCHUAX COTVIACOBAHHOCTD CJIOB B TECKCTE

OIMOKU OTCYTCTBYIOT, COTJIACOBAHHOCTD CJIIOB UMEETCS 1
HAMEIOTCS OIIMOKH ¥ HECOTJIACOBAHHOCTE CJIOB | —0,5
4. Uznoxenne nangopmanuu pedepara
AOCTYIIHA Jid TMOHHMAHUSA C MCIIOJIB30BAHUEM H&y‘IHOfI TEPMHUHOJIOTUH. 1
CrnenaibHble TEPMUHBI BBIHECEHBI B TJIOCCAPHl C TOSICHEHUSIMH.
MaTepuana HM3JI0KEH HEJOCTYIMHO /Jisi MOHMMaHHUs C OIIMOKaMH B Hay4HOU
TepmuHosiorui. CrnenuanbHble TEPMUHBI HE BBIHECEHBI B Tioccapuit ¢ | —0,5

IIOSICHCHUAMMU.
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5. TpedoBanus k opopmirennio (http://vestnik-mgou.ru/Home/ForAuthors#p2):
1) Bce paznensl, moApa3aesibl UMEIOT 3aroJI0BKH, I[y6JII/IpOBaHHI:I€ B OI'JIaBJICHUH,

2) B TCKCTC pacCCTaBJICHbI CCBIJIKM Ha HCTOYHHUKH I/IH(l)OpMaLII/II/I, IIPUBCIACHHBIC B CIIMCKE

UCTOYHUKOB HH(OpMAIHH,

3) CIHMCOK HMCTOYHUKOB HMH(popManuu o(OPMIICH B COOTBETCTBHU C OHOIMOrpaduuecKumMu

TpeOOBaHUSIMU,
4) Bce MIUTIOCTPALIMU UMEIOT Ha3BaHUsI U, IPH HEOOXOAMMOCTH, TTOSICHEHUS,

5) Tekct BoIMONHEH B popmate Microsoft Word, mpudt Times New Roman, kerns 14, mons 2,5

CM CO BCEX CTOPOH, HHTepBa’ 1,5. YIIIIOTHEHNE HHTEPBAIOB 3aIPEIICHO.
6) o0beM paboTsl — 10—15 cTpanwul, He cYUTas TPUIIOKEHUH.

COOJIIOIEHBI

0,5

HE COOJIFOIEHBI

0,5

6. IIpoBepka B nporpaMme « AHTHILIATHAT)

pabota nokasasa He MeHee 50% aBTOPCKON OPUTHHAIBHOCTU

pabota nokazaya meHee 50% aBTOPCKON OPUTHHAIBHOCTH

7. Cpoku npeocTaBJIeHHs MATePHAJIOB MPENOIABATEIO:

COOJIIOIEHBI

0,5

HE COOJIFOIEHBI

—0,5

8. CobecenoBanme no treme pedepara:

OTBET MOAHbIA U cogepxarten beIVI, COOTBETCTBYET TeEME, MAIrNCTPpaHT YyMeeT
dprymeHTnpoBaHoO OTCTanMBaTb CBOKO  TOYKY 3peHunA, AOAeMOHCTPUPYET 3HAHWUE
TEPMUHONOTUN ONCUNNNNHDI. OTAnYHOE CaMOoCTOATENIbHOTO yCBOEHMNE MaTepwnasa TeMbl.

OTBET COOTBETCTBYET TemMe; MArucTpaHT yMeeT OTCTaMBaTb CBOK TOYKY (XOTA
aprymeHTauma He BCerga Ha [O/KHOM YPOBHE); AEeMOHCTPUMpPYeT XOopollee 3HaHue
TEPMMUHOIOTUN AUCLMNAMHBI. XOpoLlee CamoCTOATENIbHOTO YCBOEHWE MaTepuana.

0,75

OTBET B LLE/IOM COOTBETCTBYET TEMe (He OTpPa)KeHbl HEKOTOPbIE acneKTbl); MarucTpaHT
yMeeT OTCTaMBaTb CBOK TOYKY (XOTA aprymeHTaumMs He BCeraa Ha AO0/IKHOM YPOBHeE);
AEMOHCTPMpPYET Xopollee 3HaHWe TEPMWMHONOTUN AUCUMNAMHBI. YA0BAETBOPUTENbHOE
CaMOCTOATENIbHOIO YCBOEHWE MaTepuana.

0,5

OTBET HENoO/HbIN Kak No 06bemy, Tak U MO COAEPKAHUIO (XOTA M COOTBETCTBYET Teme);
aprymeHTauMa He Ha COOTBETCTBYIOLWLIEM YpPOBHE, HeKoTopble npobiembl C
ynotpebieHnem TEPMUHONOTUM AUCUMMAUHLI. [locpeacTBEHHOE CaMOCTOATE/IbHOIO
yCBOEHMe maTepuana.

0,25

3any,ﬂ|HeHMe C OTBETOM Ha NOCTaBJ/iIeHHblE BOMPOCHI. Hey,u,osneTBopMTeanoe
CaMOCTOATE/IbHOIO yCBOEHME MaTepPUnana

CTyaeHT abcontoTHO He BnageeT matepuanom pedepara

MakcumManbHOE KOJIHMYeCTBO 0aioB 3a oauH pedepar — 7

IIkaJja oueHMBaHUA BBINIOJHEHHUSI CAMOCTOATEIbHONH PadoThI

Kpumepuu oyenusanus

\ bannw

[Tpoananu3upoBaHbl HCTOYHUKU HAYYHOW U MPAKTHYECKOW MH(POpMAaLIUK:

— 4 u 6os1ee aBTOPUTETHBIX HAYYHBIX U YU€OHBIX HCTOUHHUKOB I10 TEME;

0,5

-3 ABTOPUTCTHBIX HAYYHBIX U y‘{C6HLIX HCTOYHHUKOB I10 TEMC,

0,25

— 10 2 ABTOPUTCTHBIX HAYYHBIX H y‘—Ie6HI)IX HUCTOYHHUKOB IIO TEME HIIHU
HCIOJIb3OBAHNUEC HCIIPOBCPCHHBIX NCTOYHUKOB I/IH(I)OpMaI_II/II/I n3 CCTHU I/IHTepHCT

Koncnekt BbImogHeH QopManbHO (3aUMCTBOBAaH M3 HWHTEPHETA), HE COJAEPIKUT
aBTOPUTETHBIX MCTOYHMKOB HMH(opmManuu. Vcnoiab30BaHbl HENPOBEPEHHBIE MUCTOYHUKU

—0,25
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nH(popManuu u3 cetn MIHTepHET
Hanuuue noknana ¢ npe3eHTauei mo 0AHOMY U3 BOIIPOCOB TEMBbI 0,25
Cpoxu MpeAoCTaBICHUs] MATEPUATIOB IPETOABATEIIO
coomroaensl | 0,25
He coomonensl | —0,25
KoHcmekToB 1o Borpocam TeMbl OTCYTCTBYIOT —1
Maxcumanvroe Koauvecmao 6annos (3a 00ny pabomy no 00OHOU usyuaemou meme) 1
MakcumanbHOE KOJIMYECTBO OAIIOB (pabomul no écem 12 memam) — 12
Ikaja oueHNBaHUs KOJJIOKBHYMA:
HIkana oueHuBaHusA onpoca, codece0BAHUS HA KOJUIOKBHYMe
Kpumepuu oyenuganusn bannn
OTBET MONHbIN W  COAEP’KATENbHbIA, COOTBETCTBYET Teme; CTYAEHT ymeeT
aprymeHTMpoBaTb OTBET, [AEMOHCTPUPYET AO0CTAaTOMHOE 3HaHME TepPMMHONOTUU 3
AncumnamHbl. OTIMYHOE YCBOEHUE MaTepuana.
OTBeT B LE/IOM COOTBETCTBYET TeMe (He OTparkeHbl HEKOTOpble aCMeKTbl); CTYAEHT
apryMeHTMpyeT OTBET HE Ha AO/IKHOM YPOBHE; AEMOHCTPUPYET NOBEPXHOCTHOE 3HaHMeE 1
TEPMUHONOTUU AUCLMNANHBI. [TOBEPXHOCTHOE YCBOEHME MATepUana.
OTBEeT HENO/IHbIM Kak No 06beMy, TaK U MO COAEPKAHMUIO (XOTA U COOTBETCTBYET TEME, HO
6O/MbWMHCTBO €€ acneKTOB He OTPaXKEHO); apryMeHTauMAa He Ha COOTBETCTBYHOLLEM 0
YPOBHeE, npobsiembl C ynotpebneHvem TEPMMHONOTUN ANCUMUMNIUHBI.
YpoBneTBopuTe/IbHOE YCBOEHUE MaTepuana.
3aTpyAHeHMe ¢ OTBETOM Ha MOCTaB/ieHHble BONpoOCkl. HeyaoBnetTBopuTenbHOE YCBOEHME 3
maTepuana
MaxkcumanabHOe KOJMUECTBO 0alIoB (4 onpoca na 4 konnokeuymax) — 12
Ikana oueHNBaHUS KOHTPOJIbHBIX MUCbMEHHBIX PA00OT HA KOJJIOKBUYMeE
Kpumepuu ouyenusanusn bannwt
[aHbl NONHOLEHHbIE OTBETbI Ha BCE NOCTAB/IEHHbIE BOMPOCHI 2
[aHbl HeAOCTAaTOUYHO NO/HbIE OTBETbI HA BCE NMOCTaB/IEHHbIE BOMPOCHI 1
[laH NONHOLEHHbIN OTBET HA NOJIOBMHY NOCTAB/IEHHbIX BONPOCOB 0,5
[laH HeLOCTaTOYHO NOJIHOLLEHHbIW OTBET Ha NOJIOBUHY MOCTaBNEHHbIX BONPOCOB 0
McbMeHHaa KOHTPOAbHAA paboTa He BbINOJIHEHA UM BbINOIHEHA abCONOTHO He 05
npaBu/bHO ’
MakcumanbHOE KOJIMYECTBO OAIIOB (4 pabomst Ha 4 koanokeuymax) — 8
IIIkaja oueHMBaHUS KOHTPOJIbHBIX TECTOBBIX PA00T HA KOJLUIOKBHYMe
Jona npasunvnvix omeemoe (%) Ouenka bannwt
0-19 «Heya0BNeTBOPUTENBHO» -2
20-29 «MocpeacTBEHHO» 0
30-39 «40NYyCTUMO» 0,1
40-49 «YyO40BNETBOPUTESIBHO» 0,25
50-59 «HOPMANbHO» 0,5
60—69 «XOpOoLIOo» 1
70-79 «OYeHb XOpOoLLO» 1,25
80-89 «OTNYHO» 1,75
90-100 «MPEeBOCXO4HO» 2

MaxkcumanbHOe KOJTUYECTBO 0aIIoB (4 pabomel na 4 Koninokeuymax) — 8
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IIpu mpoBeneHUH HnpOMEeINCYMOUHO20 KOHmpoas (dK3aMeHa) YYHUTBIBACTCS IIOCEHIAEMOCTb
CTYZIGHTOM JIEKIIMOHHBIX 3aHATHM, AKTUBHOCTh Ha Ja0OpaTOPHBIX 3aHATUAX, PE3YJIbTaThl
KOJIJIOKBHYMOB, BBITIOJHEHUE CAaMOCTOSTEIBHOW paboOThl, 0TpabOTKa MpOIMYIIEHHBIX 3aHATHHA I10

YBaX(I/ITeJIBHOﬁ MMPpUYUHC!

IIIkajaa oneHUBAHUS OTBeTAa HA IK3aMeHe:

Kpumepuu oyenusanus

bann

OueHKa — «OM/AUYHO»:

26-40

— CTYAEeHT B N0JIHOM 06beme yCBOWUI MaTepuman NporpaMmbl NpegmeTa;

— MCYepnbIBAlOLLE PACKPbIN TEOPETUYECKOE COAEPKAHME IK3aMEHALMOHHbIX BOMNPOCOB
bunera;

— MCMNONb30Ban YETKNE, NONHbIE GOPMYANPOBKU U/UNN TEPMUHDI;

— nocnenoBaTeNbHO U NOTUYHO U3/IOXKMA MaTepuan;

— He 3aTPyAHAETCA C OTBETOM Ha AOMO/IHUTE/IbHbIE BOMNPOCHI 3K3aMeHaTopa;

yCNeLwHOo BbIMNOMHWUA NPaKTUYECKOe 3aJ4aHne: NPaBUAbHO AMArHOCTUPOBaa U onucan
rMCTONOTMYECKUI Npenapar.

OueHKa — «xopowo»:

11-25

— CTyAEeHT ycBOoMA 60/bLUYIO YacTb MONOXKEHNIN MaTepmnana NPorpaMmbl NpegmeTa;

— npaBUAbHO, MO CyWeEecTBY, MOCAeAoBaTe/lbHO OTBETMN Ha BOMPOCbl 6uneta wu
[ONO/IHUTE/IbHbIE BOMPOCHI 3K3ameHaTopa (4OMyCTUMbl eAUHUYHbIE HECYLLEeCTBEHHblE
owunbku);

— WUCMoNb30Ban 4YE€TKME, MonHble GOPMYANPOBKU U/ MAN  TepMUHbI  (A0NYCTUMBI
e4MHNYHbIe HeCyLLeCTBEHHbIE OLWNBKHN);

— B LLe/IOM NPaBU/IbHO BbIMONHUA MPAKTUYECKOE 3adaHne: NPaBUAbHO ANArHOCTUPOBaAN
FMCTONIOTMYECKUIA npenapaT (AoNyCTUMbl OTAE/NbHble HEeCYLLeCTBEHHble OLWWUBOKU npu
[NArHOCTUKe U/Uan onucaHmm).

OueHKa — «ydoesemeopumesnibHO»:

6-10

— CTY/ZLeHT YCBOWJI TO/IbKO OCHOBHbIE MOI0XKEHNA MaTepurana NnporpaMmmbl NPeameTa;
— cofep)kaHue BONPOCOB Buneta M3N0MKMA HenocnenoBaTeslbHO, NOBEPXHOCTHO, 6e3
[ONMKHOrO  0B6OCHOBaHWMA  MpM  3TOM, AONYCTUA  €4UHUYHbIE  CYLLEeCTBEHHble
baKToN0rMYeckne HeTOYHOCTM U/UAKN egUHUYHbIE CMbIC/TIOBbIE OLLIMBKMY;

— WCMNO/Ib30Ba HEYETKME U/UNK HEMONHbIE GOPMYINPOBKM U/UAN TEPMUHDI;

— NpaKTU4Yeckue 3afaHua BbINOJHMA He B NOJIHOM obbeme: AONYyCTUA CyLW,EeCTBEHHbIE
OLMBKM NpU AMArHOCTUKE U/MAN OMMUCAHMM TMCTOIOTMYECKOro NpenapaTa, B 06bACHEHUN
€ro TKaHeBOro M KNEeTOYHOIo COCTaBa;

— WCNbITbIBAET 3aTPYAHEHMA NPU OTBETE Ha AOMO/IHUTENIbHbIE BOMPOCHI.

OueHKa — «Hey008/1emeopumesibHO»:

0-5

— CTYAEHT He 3HAeT OCHOBHbIX MOJIOXKEHNI MaTepmana NporpaMmbl NpPeamMeTa;

— coAep)kaHue BOMPOCOB buneTa U3N0XUA HenocnenoBaTeNlbHO, NMOBEPXHOCTHO, 6e3
J0JI’KHOro 0boCHOBaHUSA;

— NpW OTBETE Ha BOMPOCHI buneTta 1 AONONHUTE/IbHbIE BOMPOChI 3K3aMeHaTopa A0NYyCTUA
MHOECTBEHHbIE CYLLECTBEHHble (AKTONOTMUYECKNE, CMbICNOBblE W/UAM  Nornyeckue
OLWNBKY;

— WCNO/Ib3yeT HenpasBuabHble GOPMYAUPOBKN U/UNN TEPMUHDI;

— He BbINONHAET NpPaKTUYeCcKMe 3a[aHUA: He onpeaenun rMCTONOrMYEeCcKUin npenapat
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n/vnn ponyctun rpybble OWMBKM B €ro: AMArHOCTUKE, ONWCaHWWU, OBBACHEHUW ero
TKQHEBOrO M KNeTOYHOro COCTaBa;

He OTBETWU/ Ha BO/IbLLINHCTBO AONO/NTHUTENbHbIX BOMPOCOB UJ/IM OTKa3a/iCA OTBeYaTh.

MaxkcuMalibHOE KOJIMYECTBO 0aJUIOB Ha 3K3aMeHe — 40 0aiuioB

Mmozoeas oyeHKa 3HaHUl CTYyAEHTOB NO M3y4yaemol ancunnamHe coctasnaet 100 6annos.
BeeneHve pelTUHrOBOro MexaHM3mMa OLEHKN 3HAHWUIM CTYAEeHTOB B % He OTMEHAET CyLLecTByoLne
OLLeHKM, BbICTaBAAEMble NO NATMOANNBHOM LWKane.

lLIkana cOOTBETCTBUA PENUTUHIOBbIX OLEHOK nNATMOanAbHbIM oueHKam: 100-81% —
«oTnmMyHo» (5); 80-61% — «xopowo» (4); 60-41% — «yposnetBoputenbHo» (3); 40-21% -
«HeypoBnetTBoputTenbHo» (2), 20—0% — «Heobxo0AMMO NOBTOPHOE U3YYEHUEN.

OrueHka 110 5-0aJUTLHON CUCTEME Onenka o 100-0ayutbHON cucTEME
5 | oTnmuHO 81-100
4 | xoporio 61-80
3 | yIOBJIETBOPUTEIHLHO 41-60
2 | HEY/IOBIETBOPUTEIBHO 21-40
1 | Heo6X0AMMO MOBTOPHOE N3YyUEHUE 0-20
Crygnenry, MOJIYYUBIIEMY  OILICHKY «HEYIOBJIETBOPUTEIHHO MPEI0CTaBIISACTCA

BO3MOKHOCTb JIMKBUIMPOBAThH 33/10JDKEHHOCTh IO M3y4yaeMOMY KypCy B JIHU Mepecladyd WU 110
WH/IMBUIYAIEHOMY IpaHKy, yTBEpKICHHOMY JeKaHOM (haKyIbTeTa.

IIpu mnepecnaue 5K3aMeHa MCIOJIB3YeTCs CreAylollee NpaBWwiIo i (GopMUpOBaHUS
PEUTHHTOBOU OLICHKH:
1-1 nepecnauya — hakTUdecKas peUTUHIOBast OLIEHKA, IIOJIy4YEeHHas CTyIeHTOM 3a oTBeT, — 10 %;
2-s mepecnava — pakTudecKkast peUTHHTOBAs OI[CHKA, OJTYYECHHAs! CTYAEHTOM 3a 0TBeT, — 20 %.

4.1 Bonipochl 11l NOATOTOBKHU K TEKYyILIeMY KOHTPOJIIO 3HAHUH
Bonpocsl k Teme I:

1. Yro uzyuaer uurosnorus?

2. B uewm 3akirouaercs CBsI3b UTOJIOTUH C OMOJIOTUYECKUMH HayKaMu?

HazoBute noctrkeHns yueHslx B 17, 18 Bekax 1o U3y4EHHIO paCTUTENIBHBIX U )KUBOTHBIX
OpPraHU3MOB.

Kem u korna copmynupoBaHa KjieTOYHAs TEOPHs?

O 4yeM ryacut KieTo4Has Teopus, chopmynuposanHas llneiinenom u llIBanaOM?
KakoBa coBpeMeHHas1 HHTEPIIPETALMSI KIIETOYHOM Teopun?

Uem xapakTepusyeTcsi COBpEMEHHBIN NIEPUO Pa3BUTHUS LIUTOJIOTUU?

HazoBuTe 0OCHOBHBIE METO/IBI HCCIIEIOBAHUS, IATE UM XapAKTEPUCTHUKY.

9. Mukpockonuueckas TEXHUKA U €€ pa3pelIeHue.

(98]

NNk

Bonpocsi k Teme 2:

1. B 4ém cxoACTBO MEXy IPOKAPUOTAMHU U DYKapHOTaMH.
2. Ha3oBure oTan4Ms MPOKApUOT OT IYKApHOT.

3. B u4éwm 3akimrouaercs TOTUIIOTEHTHOCTD KJIETOK?

4. KakoBbl 0COOEHHOCTH CTPOEHHs BUPYCOB?

Bonpocsl k Teme 3:

1. Kakumu cBoiicTBamMu 0o0agaeT ruanomiazmMa uid [UTOo305b?

2. KakoBa posib HEOPraHMYECKUX BEIIECTB B )KU3HU KIETKU?

3. Kakue opranndeckue BEIECTBA, BXOASIINE B COCTAaB IMTO301s, Bbl 3HaeTe?
4. KaxoBo 3HaueHHe IUTO30J1517
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KakoBa mMonekynspHas opranu3anus mia3MaTHuecKoi MeMOpaHbI?

6. B ueM cXOACTBO M pa3iMuKe B CTPOCHUHU HAPY>KHON U BHYTPEHHEH I1a3MaTHYECKOU
MemOpaHamu?

7. UYewm xapakrtepusyercs oosierdeHHas auddy3us?

8. JlaliTe XapaKTepUCTUKY TPAHCIOPTHBIM KOHTAKTaM.

9. Kakue anresuBHble 1 HHGOPMAIIMOHHBIE KOHTAKTHI Bbl 3HaeTe?

10. HazoBuTe (yHKIIMHU IITMKOKAIHKCA.

Bonpocsl k Teme 4:

Kakmue nonyaBTOHOMHBIE CTPYKTYpbI KI€TKH Brl 3Haere?
UT0 BXOJUT B COCTAaB MUTOXOHIPUIA?

B uem 3akirouaercs 1osyaBTOHOMHOCTh MUTOXOHIPUiL?
Kakwue BuIbI II1aCTU/ BCTPEUYAIOTCS B PACTUTENIBHOM KIIeTKE?
Kaxkoe cTtpoenne uMeroT XJ0poriacTbl?

KakoBo npoucxoxaeHne MUTOXOHJIPUH U TIIacTu?

S e

Bonpocsl k Teme 5:

Ha3oBuTte cTpyKTypbl BaKyOISIPHOU CUCTEMBI KJIETKH.

Kaxkwue BuabI SHI0ILIa3MaTHYECKON ceTu BEI 3Haere?

HazoBuTe KoMIoOHEHThI KoMIUIeKca ['oNbKK 1 ero GyHKIIHH.

KakoBo cTpoenue 1 (GyHKIIMOHATLHOE 3HAUCHUE JIN30COM, TIEPOKCHCOM, chepocom,
BaKyoJein?

b s

Bonpocsl k Teme 6:

Kakoe cTpoeHune uMeer KIeTOYHbIN HEHTP?

Hazosute cTpykTypy smapa.

KakoBo cTpoenne 1 pyHKIIMOHAIBHOE 3HaYEHUE sJIEPHOM 000510uKn?
Uem xapakTepusyeTcsi reTepOXpOMaTHH U 3yXpOMaTHH?

Kakoe cTpoeHre UMEIOT MUTOTHYECKHAE XPOMOCOMBI?

HazoBuTe KOMIOHEHTHI AIpbIIKa U €10 (pyHKIHUN?

Kakoe ctpoenne umeror pubocombl?

HazoBure Buabl pubocoM u ux QyHKIUU.

PN R

Bonpocol k Teme 7:

HasoBute CTpyKTypsI HIUTOCKEIIETA.

Kakoe cTpoeHne umMeroT MUKpoTpyoouku?

HazoBure cTpykTyphl, BXOJISLINE B COCTaB MUO(DUIAMEHTOB.

KakoBo cTpoeHne MruopuOpmILIbl MONEPEeYHO-110JI0CATON MBIIIEYHON TKAaHU?
KakoBo cTpoeHue npoMexyTouHbIx MuogpuiamMenToB? HazoBure ux pyHKIuH.
Yro ABNSETCS UCTOYHUKOM 00pa3oBaHUs MUKPOTpyOoueK?

A

Bonpocsl k Teme §:

1. CtpykTypa U GYHKUIUU SAPHIIIKA.

UTto Takoe AApBIINIKOBBIA OPraHUu3aTop?

Buonornyeckoe 3HaueHME SASPHOTO anmapara 1 ero ooIas XxapakTepucTuKa.
CtpoeHue siapa, KOMIOHEHTHI Aep, X QYHKIUH.

Kapunonemma. Jlamuna — cTpoeHue U cocTas.

6. CyOnomMeHsl sipa.

Nk

Bonpocsi k Teme 9:

JlaliTe XapakKTEpUCTUKY aMHUTO3Y.
2. Yewm xapakrtepusyeTcs Kaxaas ¢aza murosa: npodasa, meradasa, anadasa, Tenodasa.
3. Kakue u3MeHEHUSI MOTYT ITPOUCXOIUTH B KIIETKE BO BPEeMsI MHTO3a?
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B yeMm 3akmrodaeTcss OMOIOTHYECKOE 3HAUEHUE MUTO3a?
Ha3zoBute ocobeHHOCTH MeHo3a.

Uewm oTiiMyaeTcs MepBoe JIeeHHe Meiio3a OT BTOPOro?
JlaiiTe XapaKTepUCTHKY raMeTOreHe3a.

Nowhe

Bonpocsi k Teme 10:

Haiite onpenenenne noHATus quddepeHraniy KIeTok.

Kakyro pons urpaer siipo B iuddepenunpoke?

HasoBuTte HepBHBIE U ryMopaibHbIe (hakTOpbl JuddepeHIMPOBKY KIETOK.

K yemy Benet nHapymenue mudhepeHInpoOBKH KIETOK?

Kakoe BiusiHIE Ha KJIETKM OKA3bIBAIOT BHEIIHUE U BHYTPEHHHE (HaKTOPHI?

Kakoe BrnusiHue 0Ka3bIBalOT (haKTOPHl OMOT€HHON MPUPO/IBI HA OPTaHU3M H €Tr0 KIETKU?
HazoBuTte naronornyeckne M3MEHEHHUS, TPOUCXOSIIIE B IIUTOILUIA3ME, SAPE ITOCIE BIMSHUS
BHEIIHUX (aKTOpPOB.

8. Kuemy BeneT HEOrpaHMYEHHOCTHh Pa3MHOKEHHUS KIETOK?

9. JlaiiTe omnpeneneHne MOHATHS 3JI0Ka4e€CTBEHHBIH POCT.

10. Kak mporcXxoanuT akTUBaNUs BHYTPHKJICTOYHBIX THAPOIUTUYECKUX (PEPMEHTOB?

Nk W=

Bonpocsl k Teme 11:

HazoBuTe BuBI 0ECIIOIOT0 Pa3MHOKEHHUS.

Pacckaxute cTpoeHrne My>XCKUX TOJIOBBIX KJIETOK.

Kakue nepuoasl ciepmatorenesa?

Ha3zoBuTe BUIbI SULIEKIIETOK MO KOJIMYECTBY KEJITKA.
OxapakTepu3yiTe Ipouecc 0oreHes3a.

Kakoe cTtpoeHue y nojoBbIxX keje3 (CEMEHHUKOB, SUYHUKOB)?
Kaxkoe 6uoiornyeckoe 3Ha4e€HHE MOJIOBOT'O PA3MHOKEHUS?

NNk~

Bonpocsl k Teme 12:

Jaiite onpeneneHre NOHATUIO SMOPHUOTEHE3.
OxapaxkTrepusyiite ¢asbl OTUIOJOTBOPEHUS.

Kakoe cTtpoenue y 3urorsi?

Kakwue tunsl npobnenus?

Pacckaxxute cTpoeHue 6JacTybl.

OxapakTtepu3syiite BUbl O1acTyIl.

Onwumute mporecc 00pa3oBaHUe 3apO/IbILIIEBBIX JTHCTKOB.
HazoBute criocoOsI racTpyssiliuy U 0XapaKTepU3yHuTe UX.
Yro Takoe «HEUpyIALUI»?

10. HazoBuTE MpON3BOHbBIE 3aPOBILIEBBIX JIUCTKOB.

11. OxapakTepu3syiiTe BHE3apOABIIIEBBIE OPTAHBI U UX CTPOCHHUE.
12. Kakas posib BHE3apOABIIIEBBIX OPraHOB B 3MOpHOreHese?
13. YeM oTiM4aroTCs JKEATOYHBIN MEIIOK OT aMHUOHA.

e e Al

4.2 Tembl pepepaTon

Ponb oT€UeCTBEHHBIX YUEHBIX B Pa3BUTHH HAYKH O KIIETKE.

Meroas! ncciaen0BaHus B IUTOJIOTHH.

MeToab! HcciieJOBaHUS B SMOPUOIOTHH.

Hexknerounsie (opMbl KU3HHU.

DU3NKO-XUMUYECKUE CBOWCTBA IUTOIIA3MBI.

OTnuuuTenbHble 0COOEHHOCTU CTPOSHHS HAPYKHOM U BHYTpEHHEH MeMOpaH KJIETKH.
OcobeHHOCTH CTPOeHUS U (YHKIIMOHUPOBAHUS CTPYKTYP BaKyOJISIPHOU CHCTEMBI KIETKH.
XapakTepHble 0COOCHHOCTH IMOTyaBTOHOMHBIX CTAHITHH KIIETKH.

[utockener. OcoOEHHOCTH CTPOSHMS HIEMEHTOB IIUTOCKENEeTa U UX (PYHKLIUH.

VXN R WD =
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

XapakTepucTuka 3HA0PEIPOTYKIUH.

[TaTonornyeckue N3MEHEHHUS B KIIETKE.

JuddepeHunpoBka KIETOK.

becnonoe pasMHOXXEeHHE OPTaHU3MOB.

[IpoucxoxaeHne noJ0BbIX KIETOK

Cnepmuid.

SlinexneTka.

I'amerorenes.

AHoMaJIMU ramer.

CnepMorpamMma Kak 0cCHOBa MOP(P o yHKITMOHATBHOM OIEHKH CIICPMHUEB.

dusndeckas, XUMHYECKass, MHUKpPOOHOJIOTHYECKass M (DU3HOJIOTHYECKass XapaKTepUCTUKA
MOJIOCTH BJIaraJIMINA U TIPOCBETa MYKCKOT'O MOYETIOJIOBOTO KaHaIa.

MopdodyHKIIMOHATBPHAS ~ XapaKTePUCTHKA  MpOIecca  OIUIOJOTBOPEHUS:  MEXaHU3MBI
B3aUMOJICHCTBHS raMeT.

BueszapoipiiieBbie Opranbl MIECKOMUTAIOIIHX.

4.3 3ajaHusl KOHTPOJISI 3HAHUM (TeCTOBBIE 32/IaHUs, KOHTPOJIbHbIE Pa00THI)

KieTka kak 3j1eMeHTApHAasi e ITHHUIA JKHBOTO
3ananue 1. JlaiiTe noanucu K pucyHKam
Cxema CTpoeHUs paCTUTEIbHON U )KMBOTHOM KJIETOK

Puc. 1. Cxema cTpoeHusl paCTUTEIBHON KIIETKH.
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Puc. 2. Cxema cTpoeHust KUBOTHOM KIETKHU.

3ananue 2. CTpoeHHE KIETOK DYKaprOT

Puc. 3. ®opmBbI KIETOK OAHOKIETOUYHBIX H MHOTOKJIETOYHBIX OPTaHU3MOB
1. Onpenenute Mo puc. 3, KAKUM OpraHW3MaM U THUIAM TKaHEW COOTBETCTBYIOT M300paKCHHBIC

kietku. Kakue kinetku o6o3HaueHs! nudpamu 1-12? Yem obycnosneHa paznuyHas Gopma KIeTok?
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BHyTpeHHsIs cpea KIeTKH
Kontponbras pabora No2. XuMHU4eCKn COCTaB KIETKH

1. 3acnyra M. neiinena u T. llIBanHa B TOM,
YTO OHU:

a) chopmymupoBamu

KJICTOYHOU TEOPUU

0) onposepriu uaeu P. Bupxosa

B) OTKpBUIM KJIETOYHOE CTPOEHHUE PACTEHMM

Y )KUBOTHBIX.
2. ConeprxkaHue KaKoro XMMUYECKOr0 3JIEMEHTa
B KJIETKE OO0JIbIlIe, YeM OCTaJIbHBIX?

a) BOJIOPOJI

0) yriepon

B) KHCIIOPO/JI

T) a30T.
3. B HOpMe B KJIETKaX MOJIEPKUBACTCS:

a) KUClas peaKius

0) cnaborienoyHas peakius

B) ILI€JIOYHAs pEaKLIUsL.
4. Boga ciocobHa 006pa3oBbIBaTh TUApPAT-HOHBI
MOTOMY, UTO:

a) MOJICKYJTbI BOJIbI

BOJIOPOJHBIMHU CBSI3SIMU

0) MOJeKylbl BOABI MOJIHBI, BOJAA JIETKO

JHUCCOLUUPYET HA NOHBI H" u OH".
5. AMUHOKHUCIOTBI B pacTBOpax HaxoJIsATCS B
BUJE OWIOISIPHOTO WOHA, CJICOBATEILHO
AMUHOKHCIIOTBI — 3TO:

a) OCHOBaHHE

0) KHUCITOTHI

B) OCHOBAHUS M KUCIIOTHI

T') HYKJICOTHU/IBI.
6. B kxakoM ciydae TpaBWIBHO ITOKa3aHa
MENTHIHAS CBS3b:

a)—CO—-NH-

6)-C—-PO—-

|
NH
B)—N-S—
|
H

7. Kakoe coenuHeHHWE HE TMOCTPOEHO U3
AMUHOKHCIIOT:

a) TeMOTJIOONH

0) uHCYITUH

B) TJIUKOTEH.
8.  M3mensemoit
SIBIISIETCSI:

a) aMUHOTpYTIIa

0) panukan

0) nezokcupubo3a

B) TIIOKO34.

OCHOBHBEIC niaceu

COCANHCHBI

YaCTbIO AMHWHKHCIIOTHI

B) KapOOKCHIIbHAS TPyIIIIa.
9. Meron neHTpU(YrupOBaHUS OCHOBAH Ha:
a) ocaxJeHUU (ppakuuil pa3HOTO yJEIbHOIO
Beca
0) BBEJEHHHM B BELIECTBO PaJIMOAKTUBHOM
METKA B) JUQPPAKIUH  PEHTTCHOBCKUX
JTy4lied, NPOXOASAIIUX Yepe3 KpHUCTasll
BELIECTBA.
10. denatypupoBaTb MOTYT:
a) Bce CTPYKTYphI Oerka
0) TOJIBKO BTOpUYHAS
B) TOJIBKO TPETUYHASI U YETBEPTHYHAS.
11. Xupbl B mnUIIEBAPUTEIBHON CHCTEME
pacILeIIsSOTCS:
a) KaTana3oun
0) mumnasoi
B) ypea3oil.
12. OcHoBHOE oTnu4ne (HEPMEHTOB OT JIPYTHX
COEIMHEHMH 3aKII0YaeTCs B TOM, YTO OHHU:
a) SIBJISIOTCS OeIKaMu
0) cmemupUUHEI 1O
KOHKpPETHOMY cyOcTpaTy
B) UMEIOT OOJNBIIMI MOJEKYJISPHBIA Bec,
HEeXeINu Apyrue OenKu.
13. M3 mnepeducieHHBIX  HUXKE
3aIUTHYIO (PYHKIIMIO BBITOIHSIOT:
a) nHTEpPEepoH
0) akTUH
B) Ka3euH
') MUOTJIOOHH.
14. K peLEenTOpPHBIM
MEPEYNCIIEHHBIX OTHOCHUTCS:
a) OOTYyJUTH
0) ponorncux
B) MHCYJIMH
I') KOJIJIareH.
15.YreBoibl CHHTE3UPYIOTCS U3:
a) CO,u H,O
6) 02 n H2C03
B) CO;, u Ha.
16. K ngucaxapumam u3
OTHOCHTCSL:
a) ppykrosa
0) rIroKo03a
B) JIaKTO3a
T') LIEJUTI0JI03a.
17. K natyriepoaHsIM caxapamM OTHOCUTCS:
a) MOJIOYHAsl KHCIIOTa
26. Cnupanu JIHK ynepumxBaroTcst Apyr moajue

apyra:

OTHOIICHHIO K

0€EIIKOB

Oekam u3

MNEPCUNCIICHHBIX
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18. Kakoil wu3 yrieBoJaoB
CONICPKUTCS B TKaHAX 4YEJIOBEKa,
JIPOXOKEH:
a) 1IeJUTI0I03a
0) MIMKOTEH
B) Kpaxmai.
19. Ilpu nonHOM paciierieHuud 1 r TIFOKO3bI
0CBOOOXKIaeTCS:
a) 17,6 xJIx
0) 38,9 k/Ix
B) 19,7 xJIx
20. TuapodobHOCTH
CBOMCTBAMH:
a) rIuIepuHa
0) )KUPHBIX KHCIIOT
B) TJIMIICPUHA U )KUPHBIX KHCIIOT.
21. CnocobGHOCTh BepOIIOJa TEPEHOCUTH
KKy OOBSICHSICTCS TEM, UTO KUPBHIL:
a) COKpaIlalT KOJIMYECTBO BBIACISIEMOMN BOJIbI
0) pu OKUCITICHUH KUPOB 00pa3yercs Boaa
B) CO3JAalOT  TEIUIOU3OJUPYIOIIMK  CIIOH,
yMEHbIIIasi UCTIapeHue.
22. Monomepamu JIHK u PHK sBastorcs:
a) a30TUCTHIC COCTUHEHUS
0) nezokcupubo3a u pudo3a
B) HYKJICOTH/IBI.
23. [IpaBuiio KOMIIJIEMEHTAPHOCTH OCHOBAHHM
YCTaHOBJIEHO:
a) OnuHoM Yapraddom
6) ®punpuxom Muiepom
B) Tomacom Mopranom.
24. Ecimu 1enb JAHK AMEET
MIOCJIEIOBATEIBHOCTh HyKJIEOTHIOB TI'A, TO
tpurier ”PHK Oyznert BoITIsAaeTh:
a) ALl
0) ATL]
B) ALY
r) YIT.
25. Ecnu xoposbiil Tpumier TPHK cocrout us
AAY, To kak Oyzner BoirsieTs Tpumiet JJHK:
a) AAY
0) AAT
B) AAIL]
r) TTA.

OJTHOBPEMECHHO
rpuboB,

JKHpa CBs3aHa (¢{0)

a) BOJOPOJIHBIMH CBSI3IMU

0) KOBaJICHTHBIMU CBSI3SIMH

B) HOHHBIMH CBSI3SMHU.

27. Camas xpynnasa PHK:

a) MaTpuyHas

0) TpaHCIIOpTHAs

B) pubocoMHasl.

28. Kom JHK cunraercs
OTOMY, 4TO:

a) KaxIas aMHUHOKHCIOTa KOAMPYETCS OJHUM
TPUILIETOM

0) Kaxmas  aMHUHOKHCIIOTA
HECKOJIbKUMH TPUILIETaMU

B) MEXIY KaXIbIM TPUIUICTOM €CTh 3HAKH
penuHaHUS.

29. CuHTe3 MoJIeKynbl Oenka Ha pubocome
npeKpaiaercs noToMy, 4To:

a) TPHK HE MMEET AHTHUKOJOHOB,
KOMIUIEMCHTAPHBIX 3HAKaM TpeITHHAHUS

0) 3aKaH4YMBAIOTCS (PEPMEHTHI, yYACTBYIOIIKE B
CHHTE3€ JaHHOTO OeIka

B) HeT cBoOOHBIX TPHK B 1iuTomiazme.

30. Ilpu paspeiBe OJHON MAaKpPOIPTHUECKOU
cBsi3u B Mosiekysie AT® Beinensercs:

a) 41,9 xJIx/Mob

0) 4,19 x/x/Monb

B) 419 xJ{/M01b

31. AKTUBHOCTb (hepMEeHTa ONpeesIeTCs:

a) HaJTM9ueM B HEM BOJIOPOJIHBIX CBS3EH

0) CTpOEHHEM €T0 aKTUBHOTO IIEHTpa

B) KOJIMYECTBOM aMHUHOKHCIIOT B €T0 COCTaBeE.

BBIPOXKICHHBIM

KOJUPYETCSI

32. KakuMm cmocoOOM MOMKHO IIOBBICHUTH
CKOpPOCTh  (PEPMEHTATHBHBIX  peakuuil B
KEITyIKe:

a) MOHU3UB TEMIEPATYPY

0) yBENUYMB KOHIEHTPALUIO pearupyromnux
BEIIECTB

B) MOHU3HB KHCIOTHOCTH JKEIYI0YHOTO COKa.

KonrtpomnbHas pabora Ne2.
OO0OMeH BelecTB ¥ JHEPrUM B KJIETKe
1. Tloyemy accUMMIISIIMA HAa3bIBAeTCA IUIACTUYECKMM OOMEHOM (CO3[al0TCsS OpraHUYecKHe
BEIIECTBA, PACIIEIUIAIOTCS OPraHMYECKUE BELIECTBA)?
2. TloyeMy IMCCUMMIISIMS HA3bIBAETCS SHEPreTMYECKHMM OOMEHOM (TIOTJIOUIAETCSl SHEprus,

BBIJICIISIETCS DHEPTHs)?
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3. Uro BKIIOUAIOT B Ce0s: TMpOILECcC aCCUMUIISIMHU (CHHTE3 OpPraHMYeCKHX BEIIECTB C
MTOTJIOIICHUEM DHEPTUH, PacIia]l OpraHUIECKUX BEIIECTB C BBIJCICHHEM SHEPTHH)?

4. Kakue mporecchl, MPOUCXOJSIINE B KIETKE, OTHOCATCS K ACCHMIIIALIMOHHBIM (CHHTE3
Oenka, GoTocHuHTEe3, CHHTE3 JIUNHA0B, cuHTe3 AT®, npixanue)?

5. UeM oTiiMUaeTCs OKUCICHHE OPTAaHMYECKUX BEIIECTB B MHUTOXOHJPUSX OT TOPCHHS ITHX JKE
BEIIECTB (BBIJEICHUE TEIUIOTHI, BhIIeTeHHe TeIIoThl U cuHTe3 AT®, cunre3 AT®; mporecc
OKUCJICHUS TPOUCXONT C ydacTreM (pepMeHTOB, 0e3 ydacTusi epMEeHTOB)?

6. Uto o0mero Mexay OKHCICHHUEM, IMPOUCXOASIIMM B MUTOXOHJPHUSAX KJICTOK, U TOPEHUEM
(o6pazoBanue CO;, u H,O; Boigenenue Temnotsl; cuate3 ATD)?

I[lnazmaTnyeckue MeMOpaHbI KJIETKH
3amanwue 3. HapyxHas kierounas memOpana. Kiierounas

557

Puc. 4. Ctpoenue kinetoyHoit MemOpaHbl: A — 00bEMHOE H300pakeHue; b — miockocTHoe
n300pakeHue.

1. HazoBuTe KOMIOHEHTHI KJIETOYHOM MeMmOpaHbl, 00o3HaueHHble Luppamu 1-4 Ha puc. 4
(A,B). Ilepeuncnute OCHOBHBIE CBOMCTBA U (PYHKIIMU HAPYKHOM KIETOUHONH MEMOpPaHHBI.

2. Kakue cTpykTypsl MemOpaHbl oOecriednBaroT: a) e€ M30UpaTeabHyI0 MPOHHUIIAEMOCTH; 0)
pacrno3HaBaHHE COCEIHUX KJIETOK; B) B3aHMHOE CLIEIIJIEHUE KJIETOK OJJHOW TKaHU?

3. Kak pacnonaratorcst 6enku B memOpane (puc. 4, b — a, 6, B)? Kakyto ¢yHKIu0 OHH
BBITIOJHSAIOT?

4. Kakumu yvyacTkamu, TUApPO(UIBHBIMU WM TUAPOGOOHBIMH, OEIKM MOTPYKEHbl BHYTPb
memOpansl (puc. 4, b — r,n)? Kakue BemiectBa TpaHCHOPTUPYIOTCS Yepe3 TUAPO(GUIbHBIE KaHAJIbI
0enKkoB?
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OnHoMeMOpaHHbIE KJIETOYHbIE CTPYKTYPbI
3ananue 4. OnHOMEeMOpaHHBIE KIETOYHBIE CTPYKTYPHI

PR S

7

< @

8 )
YV, &
2 - % » .. 3

@ ]

Puc. 5. OgHoMeMOpaHHbIe OpraHeIIbl KJIETKH.

1. Kakue opraneiibl KIETKH OTHOCATCS K OJHOMEMOpaHHBIM CTpykTypam? Ha3oBurte opranenisl,
n300paxxeHHbIe Ha puc. 5 (1-a, 6; 2, 3). OnuIKTe UX CTPOCHUE.

2. Kakue ocCHOBHBIE (DYHKIIMH BBIIOJHSIOT B KIETKE H300pakeHHBIE opraHeiutbl? IlpuBeaute
NpUMephl KJIETOK W TKaHEH, TJe 3TH KIETOYHbIE CTPYKTYphl HamOoJee XOpPOIIO pPa3BUTHL
OOmpsicHHTe, C YeM CBS3aHO Takoe pazBurhe. C Kakol M3 MeMOpaH (Hapy>KHOW KIETOYHOH HIIH
SJIEPHON) MOXKET COEAMHAThCS Kaxkaas u3 opraneiui? HazoBure nporeccsl, MpOTeKaloie B KIETKE,

raAC aKTUBHO YUYAaCTBYIOT 3TH OPraHCJlIbI.

Puc. 6. BzaumocBs3b 0I[HOMeM6paHHLIX OpTaHCJII KJICTKH.
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10.

11.

b

b

KonrtpomnbHas padora Ne3.
uToniazma u eé opraHeslibl.
MemOpaHHBIE CTPYKTYpbI

. Kakne ocoOeHHocTH KMBOH KJIETKM 3aBUCAT OT (PYHKIMOHUPOBAHUS MeMOpaH

(n30mpaTenbHas MPOHUIIAEMOCTh, MOTJIONMEHUE M YIEp)KaHUE BOJBI, MOHHBIM OOMEH,
W30JISIIUS OT OKPYKaIOIIEH Cpeibl ¥ CBSA3b C HEil)?

. I3 kakux MOJIEKy]l COCTOUT Omoyiorndeckas MmemOpaHa (OenmKu, JTUMHUIBI, YTIIEBOABI, BOJA,

AT®D)?

. Kakoli "3 KOMIIOHEHTOB MeMOpaHbl OOYyCJaBIMBA€T CBOWCTBO  W30MpaTeIbHON

MIPOHHUIIAEMOCTH (OCIJIKH, JIUTTHIBI)?

KakoBo cTpoeHHe JTUMHUIHOTO CI0si B MeMOpaHe (MOHOMOJEKYISIPHBINA, OMMOJICKYIISIPHBIA;
HENPEPBIBHBIN, MpepBaH OEIKOBBIMU MOpPaMH, YaCTUYHO MpPEepBaH MOIYNOTrPYKEHHBIMH
MoJIeKyJIamMu Oenka)?

. Uepe3 kakue y4yaCTKH MeMOpaHbl NPOBOAATCA BoJa (JIUMUIHBIA CIIOW, OENKOBBIE MOPHI),

MOHBI (JIMMUIHBINA CJI0M, OEIKOBBIE MOPHI)?
Kakum 00pazom mpoxomsT uyepe3 MeMOpaHy KpYIHbIe OCJIKOBBIC MOJCKYJbl M YaCTHIIBI
(paromuTos, MUHOIKUTO3)?

. Kakwue OpraHeJljibl OUTOIIIa3Mbl UMCIOT OI[HOMGM6paHHO€ CTPOCHUC (Hap}I')KHaH KJICTOYHAasA

MeMOpana, 9C, MUTOXOHJIPUH, TUIACTU/IbI, pPUOOCOMBI, KOMIUIEKC [ 0JIb K1, TU30COMBI)?

. Kakue opranemibl muToruia3Mbel UMEIOT AByxMemOpanHoe ctpoeHue (DC, MUTOXOHIpPHUU,

MJIacTUABI, puOOCOMBI, KoMILIeKC [ obKN)?

Kakue opranemisl nuromiasMbl MMeEOT HemeMOpaHHoe crpoeHue (OC, MHUTOXOHIpUH,
IIaCTU/Ibl, PUOOCOMBI, TU30COMBI)?
YemMm oTaesieHa HUTOIUIA3Ma KIETKU OT OKpYy:Karoleit cpenbl (MeMmOpanamu DC, Hapy>KHOH
KJIETOYHOW MeMOpaHoif)? Y KaKuX KIETOK IOBEpX HApYKHOW KJIETOYHOW MeMOpaHBI
HaXOJIUTCs LEJUTI0JI03Hasl CTEHKa (pacTUTeNbHAs, )KUBOTHAs )?
Kakas opranesia cBsA3bIBa€T KJIETKY B €IMHOE LI€10€, OCYLIECTBIIIET TPAHCIIOPT BELIECTB,
y4acTBYeT B CHHTe3€ O€JIKOB, >KHPOB, CIIOKHBIX YIJIEBOJOB (HapyXKHas KJIE€TOYHas
MeMOpana, IC, komruiekc ['onbmxn)?

Pubocombi
Kakoe ctpoenne umeror pudocomsl (0gHOMEMOpaHHOE, IByXMEeMOpaHHOE, HeMeMOpaHHOe)?
N3 ckonbkux cyObeaAMHUI] COCTOUT prbocoma (0Ha, BE, TpH)?
['e oOpazyroTcs cyObeAUHUIIBI pUOOCOM (LIMUTOILIA3Ma, PO, BaKyOsIH)?
B kaxoii u3 siepHbIX CTPYKTYp UAET cOOpKa CyObeUHUL puOOCOM (SIEPHBIH COK,
ATIPBIIIKO, siAepHas 000s04Ka)?
Urto BXxoauT B coctaB pubocom (6enku, munuasl, JJHK, PHK)?
B xakux opraHesuiax KJI€TKH HaxosATcs puOocoMbl (IIUToIuIa3ma, riajakas 9C,
mepoxoBatast 9C, MUTOXOHIPUH, TUTACTHIBI, siZIepHAas 000J109Ka)?
Kakyro (pyHKIHIO BBIOIHAIOT puOOCOMBI ((POTOCUHTE3, CUHTE3 OETIKOB, CHHTE3 KHPOB,
cunte3 AT®, TpancnioptHas GyHKIH)?
MuToxoHapuu

. Kakoe cTpoenne wWMEOT MHUTOXOHIApPUH (OJHOMEMOpAaHHOE, JIBYXMEMOpaHHOE,

HeMeMOpaHHHOE)?
Kak Ha3pIBalOTCSI BHYTPEHHHE CTPYKTYpPbl MUTOXOHAPUH (TPaHbl, KPUCTHI, MATPUKC)?

. B kakoii gactu MI/ITOXOH,Z[pI/Iﬁ MMPOUCXOAUT OKHCIICHHUC OPraHUYCCKHX BCIICCTB (KpI/ICTLI,

MaTpUKC, HapyXHas MemOpaHa)?

. I'me npoucxoaur cunte3 AT® (KpUCTbI, MATPHUKC, HAPYKHAsE MEMOpaHa MUTOXOHAPHH, BHE

MUTOXOHJIPHH); paclleIuieHne (KpHUCTbl, MAaTPUKC, HapyXHas MeMmOpaHa MUTOXOHJAPUH,
BHE MUTOXOHJpUN)?

. 'ne B mutoxonnpusx Haxozastcs monekynsl JJHK, PHK, pubocomsl (kpuctbl, HapyxHas

MeMOpaHa, MaTpukc)?
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. [loueMy MUTOXOHIpPHUM HA3BIBAIOT SHEPreTUUECKHUMHU CTAHLUSIMH KIIETOK (OCYIIECTBIISIIOT
cunte3 Oenka, cuare3 AT®, cunTe3 yrieBooB, pacmerieHue ATD)?

. Kakast ¢pyHKIIMST MUTOXOHJIPUI Jajla UM Ha3BaHUE — JIBIXaTeNbbIHN IEHTP KJICTKH (CHHTE3
AT®, okucnenue opranundeckux BemiectB 10 CO, u H,O, pacmerienne ATD)?

IlnacTuasl

. Kakue opranemnsl xapakTepHbl TOJNBKO i pacTUTeNbHbIX KieTok (DC, pubocomsl,
MUTOXOHJIPUH, IIACTU/IBI)?

. Kakue opranemnsl sBIAIOTCS OOIIMMH Il PACTUTEIBHOM W >KUBOTHOM KieTku (OC,
pruOOCOMBI, MUTOXOHAPUH, IJIACTUABI)?

. Kakne u3 mmactun umeror 3enéHbld HBET (JIGMKOIUIACTBI, XJIOPOIUIACTBI, XPOMOILIACTHI),
KaKHe — OpaHXEeBO-KpacHbIA LBET (JIEMKOIUIACTBI, XJIOPOIUIACTBI, XPOMOILIACTBI), KAaKUe —
OeclBEeTHBIE (JICHKOMIACTHI, XJIOPOILIACTHI, XPOMOILIACTHI)?

. Kakne mmactuael cojepkar TUTMEHT  XJIOpOoQwuT  (JIGWKOIUIACTBI,  XJIOPOIUIACTHI,
XPOMOILIACTHI)?

. K kakoii rpymnme opraHemn OTHOCSTCS IIacTUIbl (OJHOMEMOpaHHbIE, ABYXMEMOpaHHBIE,
HeMeMOpaHHHBIC)?

. Kakue crtpykrypsl oOpa3oBaHbl BHYTpEHHEH MeMOpaHOU Xjoporuiacta (THIaKOWIBI TpaH,
TUJIAKOUJIBI CTPOMBI, CTPOMA, KPUCTHI)?

. B kakoii w3 MemOpaH XJIOpoIUIacTa JIOKAJIM30BaHBI MHTMEHTHI XJOPOQWIT M KapOTHH
(Hapy>kHasi MemMOpaHa, TUJIAaKOHU/IbI TpaH, CTpoma)?

. B kakoii wactu xnoporuacta Haxonaarcsa moisekynsl JJHK, PHK, pubocomsl (HapyxHas
MeMOpaHa, rpaHsbl, cTpoMa)?

. bnaromaps kakuM 0COOEHHOCTSIM IUIACTUABI U MUTOXOHJPUU SIBIISIFOTCS ITOJTyaBTOHOMHBIMU
opraHeiuiaMu (MMEIOT CBOW TE€HETHYECKHH KOJ, HMMEIOT JBYXMEMOpaHHOE CTPOEHHUE,
cunte3upyor ATD)?

10. Kakue w3 miacTuj BBINONHSIOT cleAyione QyHKIUH: (OTOCHHTE3 (JCHKOIIACTHI,

XJIOPOIUIACTBI, XPOMOIUIACThI), HAKOIUIEHWE 3alacHOro Kpaxmana (JIeWKOIIacThl,

XJIOpPOIJIACThI, XPOMOIUIACTBI), OKpAacka JIETIECTKOB, IUIOJOB M OCEHHUX JIMCTHEB

(JIeMKOTIIIaCThI, XJIOPOIUIACTHI, XPOMOTLIIACTHI)?

HemeMOpaHHbIe CTPYKTYPBI KJI€TKHU
3ananue 5. HemeMOpaHHbBIE CTPYKTYPBI KJIETKH
1.PaccMoTpuTe puc. 7 M yKaxure, 4ro 00O3HAUEHO
muppamu 1, 2. M3 Kakux OpraHMYecKUX BELIECTB
MOCTPOEHO TeJo pubocoMbI? B Kakol YacTH KJIETKH
OHM CHHTE3UpYIOTCA?
2. I'me B kieTke BcTpedaroTcs pUOOCOMBI; ¢ KaKHUMHU
KJIETOYHBIMUA CTPYKTYpaMH CBSI3aHA MX JEATEIbHOCTH?
Kakyro (pyHKIIMIO OHU BBITOIHSIOT?
Pemnrte, B Kakux KJIETKaX COJAEPKHUTCA OoJblle
pubocoM: KHUPOBOM TKaHH, KIETKaX BOJOCSIHOTO
¢dommukyna wnaM kenesucroro snutenus.  OtTBer
MOSICHUTE

Puc. 7. Ctpoenue puO0oCcoMmBbl.
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A : . B

Puc. 8. Ctpoenue nenrpuonu (A), 6azansHoro Tensua (B) u pecanuku (b).
3. PaccMmoTtpute puc. 8 U olpenenanTe, U3 Kako CTPYKTYpbl COCTOST N300paKeHHbIE OpraHeilyibl. B
4YeM CXOJCTBO M OTIWYMe B MX cTpoeHuu? HazoBute BbimonHsemble uMH (yHKIUU. YTO Takoe
LIUTOCKEJIET U 4YeM OH 00pa3oBaH?
4. B xiieTkax Kakux OpraHu3MOB MOTYT OTCYTCTBOBaTh N300pakE€HHbIE OpraHesisl (puc. 8)?

Snpo

3aganue 6. Anpo

1. Paccmotpurte puc. 9 u onpenenute, 4To 0003HAYEHO
uudpamu 1-6. CpaBHUTE CTpOEHHE AAEPHONH MEMOPAHBI €
Hapy>KHOW KJIETOYHOU MEMOpaHOU. YKaXKHUTE UX
cXoACTBO U oTanuud. C 4eM cBs3aHbl OTINYMS?
2. Yro npexacrasisger codoil XpoMocoMa 1 YeM OHa
oTiMyaercs ot XxpomatuHa? M3 kakux BeliecTs
IIOCTpOEHa XpoMocoma? B kakom ciiydae UCHOIb3yeTcs
TEPMHUH «XPOMATHH», @ B KAKOM - «XpOMOCOMa»?
3. Yro npexacrasnsier codoit sapeimko? M3onupoBaHo iu
OHO OT COJIEP’KUMOTO siipa?
- 4. Ilepeuncnure ocHOBHbIE (pyHKIMHU siapa. Kakue
Puc. 9. Crpoenne sinpa BEIIIECTBA CUHTE3UPYIOTCS B sipe? Kakoe 3HaueHue 3To
UMeeT 15 KJIeTKH?

@ A

\«@

/ f
)\ \
\\\\}

KonTponbnas pabota Ned. SAnpo.
. JIJ1st KakMX OpPraHrU3MOB XapaKTEPHO SAPO (MIPOKAPUOTHI, SYKAPHUOTHI)?
2. S mosiBIEHWEM KaKOW CTPYKTYpBI SJIpO 00OCOOMIOCH OT IUTOIUIa3MbI (XPOMOCOMBI,
SJPBIIIKO, SEPHBINA COK, siiepHas 00010uKa)?
. Uto mpexacraBisier co0oil siaepHast 00009uKa (CIJIONIHAS WK TTOPHUCTasi; OTHOMEeMOpaHHas
WIN ABYX MeMOpaHHas1)?
4. Kakast siiepHas CTPYKTypa HECET HACIE[ACTBEHHBIE CBOMCTBAa oOpraHm3Ma (siaepHas
000J104Ka, SJIEPHBINA COK, XPOMOCOMBI, SIIPBIIIKO)?
5. B kakoii wactu snpa Haxomutcs moiekyna JIHK (smepnast oGonouka, sSiAepHBIM COK,
XpPOMOCOMBI)?
6. PaznuuaroTcs i B mpezenax siapa XpoOMOCOMBI TI0 CTPOEHUIO (71a, HET), Mo QyHKIHIM (11a,
HET), 10 cOoCTaBy (na, HeT)?

[a—y

[98)
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7.

8.
9.

10.

1.

12.

13.
14.

15.

1.

2.

3.

Paznuuatorcs 11 B HopMe HaOOPBI XpPOMOCOM OJIHOM KJIETKU OT JPYroil B OJHOM OpraHu3Me
(ma, HeT, HEKOTOpHIE)?

PaznnuaroTcst 11 1o XMMHUYECKOMY COCTaBY XpOMOCOMBI M XpOMaTHH (13, HET)?

B KakoM cOCTOSIHUM HaXOJSATCS XPOMOCOMBI K Hayaly JeNeHUs KIETOK (CIUpaIu30BaHHbIE,
JeCIMPaIN30BaHHbIC; OJTHOXPOMATUIHBIE, IBYXpPOMATHUIHBIE)?
Kak Ha3pIBaloTCs MPOJOJbHBIE TOJOBHHBI MHUTOTUYECKOM XpPOMOCOMBI  (TLIeuH,
XpOMAaTH/1bl) ITOIEPEYHbIE YACTH (XPOMATHUbI, I1JIeUn)?
['ne pacnionoxeHa LEHTpoMepa Ha XpOMOcOMe (Ha MEePBUYHOMN NEPETsKKe, Ha BTOPUYHOM
nepeTsKke)?
['me HaxomuTCs SAOPHINIKO Ha XpomMocome (Ha MEepBUYHOM NEpeTsKe, Ha BTOPUYHOM
nepeTsKKe)?
Bce 1 XxpoMOCOMBI HECYT SIIPBILIKO (BCE. OJJHA, HECKOJIBKO)?
Kakass W3 siepHBIX CTPYKTYp NPHHMMAaET ydacTue B cOOpke cyObenauHul] pudOcoM
9simepHas 000J1049Ka, SIAPBIIIKO, SISPHBIA COK)?
KakoBel ¢pyHKINU sipa (XpaHEeHHE U Nepeaadya HacleJCTBEHHON HH(OpMAINH, YIacTHE B
NEJICHUN KJIEeTOK, y4yactue B Ouocunrese Oenka, cunre3 [JHK, PHK, ¢opmupoBanue
cyobenuHUIl prdocoMm)?

Crtpoenne xpoMocom
3ananue 7. CTpoeHHEe XpOMOCOM

3 ;
| : A |
Puc. 10. Ctpoenne xpomocoM. I — cxema ctpoenust MetadasHONH XpOMOCOMBIL;
IT — BuIBI XpOMOCOM.

Paccmotpute puc. 10 (I) u onpenenute, uto o6o3HayeHo uudppamu 1-5?7 M3 cKoIbKHX
mosnekyn JIHK cocrost metadazasie XpoMocombi?

Onpenenure mno puc. 10 (II), kakuMe XpOMOCOMBI OTHOCATCS K DPABHOIUJIEYHBIM,
pa3HOIUIEYHBIM, OJHOIUIEYHbIM. Kakasi cTpykTypa Xxpomocomsl onpenenser e€ dopmy? Ot
4ero 3aBUCUT pa3Mep XPOMOCOMBI?

PaccmotpuTe puc. 11 (a) u onpenenute moja KaKUMU HOMEPaMH 0003HaY€HbI TOMOJIOTHYHBIS
XxpoMmocoMbl. Kakrie XpoMOCOMBI Ha3bIBAIOTCS TOMOJIOTHUHBIMU?
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Puc. 11. HaGopsr xpoMocoM ckepbl (a), komapa (0), mpo3oduisr (B), yemoBeka (T).

KHN3HeHHBIH UK KJIeTKH
3amaune 8. JKi3HEeHHBIA UK KIETKA

Puc. 12. KineTouHbIi UK.

1. Paccmotpute puc. 12. Ha3oBure nepuonsl kietoyHoro mukia (A, b). Oxapakrepusyiite
mporiecchl, mpoTekawmue B nepuoge A B dasel Gi, S, G,. B kakoit daze mpoucxomut
permukanus JJHK? Kakue npoueccel npoucxondr B nepuoae b?

2. CpaBHUTE JUIMTENBHOCTh MEpHOAOB A M b B KIETOUHOM IMKJE, WCIOJIb3YysS JaHHBIE
Tabmuipsl. Crenaite BHIBOI.

HpOJIOJDKI/ITeJ'ILHOCTB KJICTOYHOI'O UKJIa

Knerku Tkanu [IponomxurenbHOCTD (B 1)
[lepuon A Ilepnon b
OnUTeNNi TOHKOH KHUIIIKU MBIIITH 12-18 0,5-1
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DOnuTenui IBEHAAIIATUIICPCTHOW KUIIKU 11 3
MBIIITH
Kitetku xopemika KOHCKOro 600a 25 0,5

Muro3. Meiio3. PazButue 3apoabiia
3aganue 9. Muto3

Puc. 13. Cxema ¢a3 muro3sa.

1. HazoBure ¢a3pl MuTO3a, 0003HaUeHHBbIC HA puc. 13 mudpamu 1-7. Pacnonoxure mudpsl B
MOCTIeIOBATEIBHOCTH, COOTBETCTBYIOIIEH ¢a3zam wmmuro3a. Kakue ¢a3pl OoTHOCATCS K
KapUOKHHE3Y, a KAKUE - K ITATOKUHE3Y?

2. Ompenenute HaOOP XPOMOCOM B KaXKJI0¥ M3 yKa3zaHHBIX (ha3 muro3a (puc. 13). B kakoii da3ze
MHUTO3a B KIIETKE COACPKUTCS TETparlouHbId Habop xpomocom? Ha kakoif ctanuu MuTO3a
yao0OHee BCero u3ydarb popMy, pa3Mepsl U KOIudecTBo XxpoMocom? [Touemy?

3. OxapaxTtepusyiTe Kaxayto ¢pazy MUTO3a. 3aM0IHUTE TaOIHUILy:

da3bl MUTO3a
®Da3sl XapaKkTepUCTHUKHU NPOLECCOB

4. OrmpenenuTte XpOMOCOMHBIN Habop kieTok 1 uucio moiekyn JJHK B kierke B Hauane
JieJIeHus ¥ Tipu ero okoHyaHuu. [lepepucyiite cxemy B TETpaJb U BMECTO 3HAKOB BOIPOCA
«7» BOMILXATE YUCTIO «1» U «CH.

n

?c
YHucno XxpoMocoM — Pennukarus n _ /
2n -~ ?c '\

Yucino JTHK — 2¢ g
Wntepdaza Hauano n
JEJIEHUS ?2c
OkoH4aHue
JIeTICHUS

B yem 3akiroyaeTca OMOJIOTUYECKHI CMBICT MUTO3a?
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3amanue 10. DddexTsl Merio3a

Puc. 14. Tlepsslit u Bropoii a3 dexT Melo3a. Pacnipeaenenne roMOIOrHYHBIX XPOMOCOM B raMeTax.

1.

Onpenenure 1o puc. 14 (a), CKOJIBKO THIIOB raMeT 00pa3yeTcs U3 KJIETKH C OJTHOW Mapou
xpomocoM. Ilepepucyiite cxemy u 0003HaubTe raMeThl ¢ XxpoMocoMamu. CaenaiTe BbIBO.
Kak pacnpenensitoTcsi roMOJIOTHYHBIE XPOMOCOMBI B TaMeTax?
Omnpenenure no puc. 14 (6), CKOIBKO THUIIOB TaMeT 00pa3yroTCs U3 KIETKU C IByMs apaMu
xpomocom? Ilepepucyiite cxemy u 0003HAYbTE FAMETHI C XPOMOCOMAMHU, HUCIOJIb3Ys OYKBBI,
JaHHbIE Ha pucyHke. Crienaiite BbIBOJ O paCHpEEIEHUN HETOMOJOTUYHBIX XPOMOCOM B
ramerax. Eciu kieTku UMEIOT AUIIONIHBIN HaOop XPOMOCOM, TO YHCIIO TaMeT
orpeaensercs mo Gopmye:

2" = YKCIIO TUIIOB IaMeT
YcraHoBHTE, OT YEro 3aBUCUT YMCIIO TUIOB ramer. YTto 0603HaueHo OyKBOM «n» B
dbopmyne?
Omnpenenure o opmMyse KOJTMYECTBO TUIIOB TaMeT y APO30(UIIBI. CKEP/bI, KoMapa,
yenoBeka. J{is oTBeTa ucnosb3yiite nanubie puc. 11.
VYcranoBute, Kakoil mporecc n300pakeH Ha puc. 15. Korna napymiaercst mojioxeHue reHoB
B xpomocome? K uemy 3to npuBoaut? Kakue xpomocombl 00pa3yroTcs B KiieTke 27

{ . ?
Puc. 15. Tpertuii a¢pdext melioza. Hapyiienus cremnyieHus reHoB B XpOMOCOME.
3apucyiite cxemy (puc. 15) u 0003HaYbTE TaMeThl C XPOMOCOMAaMHU, OOpPa3yIOUIUMHUCS B
ciydae 1 u 2. CKONBKO THUIIOB TaMeT MOXET JaTh kieTka? CruenaiTe BBIBOJ, KaK BIUSET
HapyIICeHHUE CIEIUICHHUsI TEHOB Ha YUCIIO TUIOB rameT. OObsICHUTE OMOJIOTHYECKOe 3HAYCHHE
3TOTO Tpolecca.

30



KonTpoasnasi padora NeS. MnT03. Meiio3. PazsuTHe 3apoabima

Bwvibepume npaeunvivie omeéemvt dns -
kaxcdozo eonpoca u sanuwume qud;py u

byxey. !

1. K dopmam 6ecrosoro pasMHOMKEHUS OT-

HOCHTCS:
a) cnopoo6pa308aHne,
6) mapreHoreses,
B) repMadpoaAuTHIIM.
2. Hommiif oprammsm npu Gecmosom pas-
MHOXKEHHUH Pa3sBUBAETCH U3:
&) OIHOM KJIETKH MATEPHHCKOIO OpPaHHSMa,
6) surorsi, :
B) HEOIJIOZOTBODPEHHOTO AMIA.
3. B unTepdase npoucxomur:
4) CIMpaau3anusa XPOMaTHL,

0) pacxo)xAeHnEe XDPOMATHL K Tomocam

KJIETKH,
B) PeIIMKAIMA ,D;HPC ,
4. Ilpu MHTO3e HOYEDHHE KJIETKH MUILIO-.

HOHBIX OPraHM3MOB:  UMEIOT Ha6op XPOMO-
COM: -

a) n, ;

6) 2n,

B) 4n.
5. PexykunonnHoe meyieHHe 3TO:

a) YMeHbIIIeHMe Yucia xpomocom,

6) yoBoerre OJHK,

B) YBeJIMYEHHE UHCJIA XPOMOCOM.
6. B meTadase MHUTO3a XPOMOCOMBL:

&) PACIIONATAIOTCA IO 3KBATODPY,

6) pacxomATcs K mojgiocaM,

B) CIMPaNHU3YIOTCH.

IIpomece coausiHusa XeHCKHUX U Mymcxnx
raMer:

a) raMeToTreHes,

6) onsmomoTBOpEHUeE,

B) OBOreHE3.

8. DHEOCIEDM TOKDBITOCEMEHHEBIX - cozxep-

KUT Habop Xxpomocom:
a) TPUILJIOUIHBIH,
6) ranJaouaHEIH,
B) OUILJIOMIHBIMN.

9. ‘Tleuens U KEJNYNOK DASBUBAIOTCA 13!
"a) SKTo,qepMLx,
6) mMe3omepMel,
B) 9HTOLEPMHEI.
_»10. Ilepmopg gpobienus sasepuiaercs o6pa-
30BaHUEM:
a) racTpyJisl,
- 6) HeHpyILI,
B) GnacTyusl.
- 11. V¥V nBeTKOBBIX pac'reHnn M3 3UTOTHI 06-
. pbasyercs: -
.a) CeMsIIonu,
- 6) sEmocmepM,
.'B) CeMeHHAas KOXKypa.
12 .B mpodage murosa IIPOUCXOOUT:
§ a) vasoenue [JTHK,
.~ 6) pacxoKaeHue XPOMOCOM K IIOJIIOCaM,
. B) CHMPaJIU3AIMI XPOMOCOM.

13 : Ilpomecc MHAMBUIYAIBHOTO paaﬁn'rnﬂ
OPIr'aHMU3MOB: ’

a) duiorexes,
"~. 0) oBOreHes,
B) oxﬂ"oreHea
‘14, Crapus o,zmocnom:xoro 3apoabIllla Ha-
3BIBAETCA: )
a) racTpyJioi,
6) 6nacTyioi,
B) MOpPYJIOHA.
15. Buyrpemuui
Haamaae'rca.
.a) Meaozxepmon,
".;6). sHTOZEPMOIH,
_B) 9KTOJEDPMOM.
.. 16. Passurue ¢ MeTamMopd030M IPOMCXOTUT y:
a)_mmmn,
o = 6) 6abouxm,
' B) HayKa-KpPecTOBHKA.

“17...Opraus: 'YYBCTB M HEPBHAA ~CHCTEMA
paasnnam'rcsi ‘u3:

~  8) Me30JepMEI,
" 6) ?3HTOZEDPMEI,
. B) ®KTOLEPMEI.

3aPOABIIIEBBIN - JIHCTOK

’
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18. IIBycqotHAS CTaZUA 3aPOALIIIA Hag3kl-

BaeTcH:
a) 6iacTyJsioi,
6) racTpyJoi,
B) genpyxon

19. IIpu~ Mmeitose xonmorannﬂ xpomocom'

IPOMCXOLHUT B:

a) npodase II, -

6) meradase I, : /

B) npodase 1. , N,
20. O6men yuyacTKaMM FOMOJIOIHYHEIX XPO-
MOCOM Ha3BIBAETCH:

a) KOHpIoramuei,

. 6) 'KPOCCHHTOBEPOM,

B) PeIIHKalMeH.
21. B amadase meiiosa I:

a) XpPOMOCOMBI HAXOHATCA B 3KBHTOpH-

aJbHOM 30HE,

0) PacXoIATCA CECTPUHCKME XPOMAaTH/AEL,

B) PACXOAATCA TOMOJIOINYHbIE XPOMOCOMBI:

5-22. KIJIeTKH_BEreTaTHBHBIX OPraHOB I[BET-
KOBBIX pacTeHMH MMeT Habop xpoMocoMm:

&) ramJOMAHBIH,
6) TPUILIOUIHBIH,
" .« B) OHIJIOMIHBIA.

{23."TameTa XeHCKON 0cO6U Ha3LIBAETCS:

Q) suroTOdH,
6) ARNEKJIeTKOIH,
'-B) 'OBOIUTOM.
24 . B-mpodase meitosa I XpoMOCOMBI:
: ~a) LeCIIHPAaIU3YIOTCH,
G) OBMEHMBAIOTCS TOMOJIOTHYHEDY YYACTKAMH,
B) PaCIONaraloTCs B 9KBATOPHAILHOMN
TLJIOCKOCTH.
' 25. B anadase MUTO3a xpOMocomm'
@) yABamMBAIOTCH,
'6) PACXOAATCA K IIOIOCAM KJIETKH,

B) BHICTPAMBAIOTCA B JKBATOPMAJIBLHOMN
IIJIOCKOCTH. '

KonTtpoabnas padora Ne6. OnTorenes

BMecmo movyex n066epume coomeemcmeyroujue . mepmunu.
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IIPA ... PA3MHOXEeHHHU.

1. Tlepuopn >KM3HM KJIETKHM OT OZHOTO AeJEHUA O APYroro —
2. IlouxoBaHME — BTO OXHA U3 HOPM ... paamuomenna
3. BaxuouuTensHas Gasa HeeHus x.ne'rxn.... :
4. PemyxuuonHOe neenue- KJIeTKH —. ... . .
5. Ilepuox MeXxAy ABYMS ReNE€HUAMA KIETKH — s
6. Hanuuwe y oxmoro OpraHu3Ma ABYX TOJOBHIX CHCTEM — ... .
7. OpHa poaMTeabCKAs ocobn AaeT HAYaJO0 HOBEIM oprannamaM
8. CecTpuHCKHUE XPOMOCOMBI PacxXomaTcs X TOJI0CaM KJIETKH B ...
9. Obpasosanue TIOJIOBHIX KJIETOK' — ... . N
10. HHAHBHI{Y&JILHOH PasBATHE OPraHW3Ma — ... .
11. ITapTeHoreHe3 *— 3TO OZHA H3 dopwma ... pasmnomemm.
42 Ilepsasn CTAAUsI PA3BUTHSA 3apOAbIIIA — '... 3 -
13. C'ra,zma ABYX 3apPOABIMIEBHIX JIHUCTKOB — .,. . ‘
14. I/Ic'ropnqecxoe Pa3BUTHE OPraHM3MOB — .,. .
15. 3urora umeer Bcerga maGop XPOMOCOM ... .
16. IIpomecc COMAHUSA IOJOBBIX KJIETOK — _
17. Baxyanka OpraHOB MPOMEXOLHT Ha c'razum’ i
18. U3 Hapy»KHOTO 3apOABLIIIEBOrO JIACTKA passnaaxo'rca oo s
19. Us BHYTPEHHETO 3aPOJBIINIEBOIO JIMCTKA paanmaazo'rca .
20.

I/IS CpeagHero- sapogmmeBoro JYICTBA paasmsaxo*rca s o



HTrorosoe KOHTPOJBbHOC TECTUPOBAHHUEC

1. Cmpykmypnoii eOunuyeii opzanuzma aenaemcs
1) opran; 2) TKaHb; 3) kIeTKa; 4) cuctema OpraHos.
2. OcHogHbIE NONONHCEHUSA COBPEMEHHOI K/1eMOYHOIl meopuu 0vlau chopmynuposanl
1) P. bpoynowm, P. Bupxossim, . Ilypkunse;
2) M. lllnetinenom, P. Bpoynowm, T. IlIBanHOM;
3) T. Isannom, P. Bupxoseim, M. [lIneiinenom;
4) T. llIBannowm, P. bpoynowm, . Ilypkunse.
3. OcHosnoe geuyecmeo Kiemku, 6 KOMOpPOM HAX00AMCA 6Ce OP2AHOUObL — INO
1) nuroriasma; 2) IUTO30J1b; 3) nmna3maneMMma; 4) MpoTOILIACT.
4. Buonozuueckue memopanvl 001a0ar0m c0lCmMEOM meKyuecmu, m.e.
1) MOT'YT U3MEHSTH CBOIO KOH(PUTYPAITHIO;
2) OBICTPO BOCCTAHABIUBATKLCS TIOCTIC MIOBPEKICHUS;
3) pacTAruBaThCs U CKUMATHCS;
4) BOCCTaHABJIMBATHCS TIOCIE TOBPEKICHUS, PACTSITUBATHCS WM COKUMATHCA IPU  KIECTOYHBIX
TIBUKCHHUSIX.
5. AKmueHwlii MPAHCHOPM — INMO NOCMYNJICHUE 6eU|eCHE 8 KIeMKY
1) mo rpagueHTy KOHIIEHTpauu 0e3 3aTpaThl SHEPTUH;
2) n30uparenbHO NMPOTUB I'PAANEHTA KOHIEHTPALMU C 3aTPaTOU SHEPruy;
3) myTéM xkuKo(}ha3zHOro SHAOLUUTO3A;
4) mytém (aromuTosa.
6. IHoouumos — smo

1) Tpancnopr; 3) ocmoc;

2) crtoco® MPOHUKHOBEHHUSI BEIIIECTB; 4) TeKy4ecTb.
7. I'panyasipuas DIIC yyacTByeT B CMHTe3€:

1) 6enkoB; 3) XKUpOB;

2) yrieBoJ0B; 4) HyKJIEMHOBBIX KHUCJIOT.
8. luxmuocomvl — 3mo cmpykmypnole eOUHUYbl

1) KJI€TOYHOTO LEHTPA; 3) ’HI0IIa3MaTUYECKOH CeTH;

2) anmmapara ["onb1xu; 4) opraHou/IbI CIIEIIUATBHOTO HA3HAYCHHUS.
9. B popmuposanuu annapama I'onsoxcu yuacmeyem

1) sHOMIIa3MaTHYECKAs CETh; 3) MUTOXOHJIpUH;

2) a1po; 4) KJIEeTOUHBIN LIEHTP.

10. @ynuxyuu nuzocom — mo
1) cuHTE3 NUIUIOB; 3) pacuierieHue MUILEBbIX YaCTHII,
2) cunte3 AT®; 4) cuHTE3 YrIeBOAOB.

11. Cmpykmypnoimu Komnonenmamu MumoxXoHOpuil A6aA10mMcs

1) rpansr; 3) KaHasbl, MATPUKC;

2) KpUCTBHI; 4) HapyXHasi, BHYTPEHHsISI MEMOpPaHbI, MATPHUKC.
12. Yemanosume coomeemcmaeue mexcoy 6euyecmeom u MeXaHuImMom e2o mpancnopma uepes
Memopany

1) TBEpIbIE YACTUIIBI a) aKTUBHBIN TPAHCIIOPT

2) UOHBI KaIus 0) darouTo3

3) rmroko3a B) 1upy3ust

4) )XKUIKOCTh ') MUHOIIUTO3
13. B 1839 200y enepevie chopmuposal 0CHOBGHbIE NONONHCEHUA K1emOUHOU
meopuu

1) llIBanH; 2) I'pun; 3) Crayr; 4) [exapr.
14. Buympuxnemounoe ogusicenue o0cyujecmenaemcs ¢ ROMouibio

1) MmukpoTpy6oueK; 3) XKTyTHUKOB;
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2) pecHUYEK; 4) IpOMEKyTOUHBIX (PHIIAMEHTOB.
15. B cocmae adpvluuka 6xooum

1) JHK; 2) PHK; 3) 6enok, JJHK, PHK; 4) Gernoxk.
16. Aopviuxo yuacmeyem 6

1) cunrese p-PHK; 3) cunTese GuOPUILT;

2) cunrese p-PHK, cyowenunui pudocom; 4) cuHTE3€e KapuOIUIa3MBbl.
17. Xpomamuowt — smo

1) cnupann3oBaHHBIE XPOMOCOMBI; 3) HEeHTpOMEPHI B XPOMOCOMAX;

2) necnupanu30BaHHbIE XPOMOCOMBI; 4) uucCTEpHBI.
18. B unmepgpaze npoucxooum

1) KOHBIOTALIHSI XPOMOCOM; 3) perunkanus JJHK;

2) cnupanu3anus XpoMoCcoM; 4) pacx0XKJIeHUE XPOMOCOM.
19. Pacnonoswcume nocneoosamenvho gpazvt mumosa

1) anadasa; 2) npodasa; 3) metada3za; 4) renodasa.
20 Pe3ynomamom mumo3a seisiemcs

1) oOpa3oBaHue IBYX AUILIOMIHBIX KIETOK; 3) oOpa3oBaHuE TaMeET;

2) MHOTOS,IEpPHOCTb; 4 xoHbrOTaU) .
21 B pe3ynvmame meiioza oopazyromcsa Kiemku

1) comatuyeckue; 2) 6e3bsiAepHBIE; 3) MHOTOSIIEPHBIE; 4) nosoBbIeE.

22. B anadghaze 2-20 oenenusn meiioza npoucxooum

1) pacxoxaeHue CECTPUHCKUX XPOMATH/I K TIOJIF0OCAM KJIETKH
2) KPOCCHHTOBED

3) pacxoxaeHHUE IENIBIX XPOMOCOM

4) KOHBIOTAITUS

24. Pacnonoscume nocieoo8ameibHO USMEHEHUs 2eHEMUYeCK020 Mamepuaia 6 Mumose
1) Inlc; 2) 2n2c; 3) In2c;

4.4 3aaHus NI CAaMOCTOSITE/IbHON PadoThI

CocTaBbTe cXeMy CTPOEHUS CTPOEHHE MUODUOPUILIT
. CocTaBbTe cXxeMy CTpOEHHsI MUKPO(QUIaMEHTOB
. CocTaBbTe cXeMy CTPOEHUS MPOMEXYTOUHbBIX (PUITaMEHTOB
. CocTaBbTe cXeMy CTPOEHHS] MUKPOTPYOOUeK
. CocTaBpTe CXEMY CTPOEHUS KIETOYHOTO LIEHTPA

. CocTaBbTE CXEMY CTPOCHUS CIIEPMHUSI.
. CocTaBbTe CXeMY CTPOCHUS SIMIEKIETKH U €€ 000JI0UeK.

2
3
4
5
6. CocTaBbTE CXE€My CTPOCHHUSI MEXaHHU3M COKpAIICHUS capKkoMepa
7
8
9. CoctaBbTe CXEMY HEHUPYISALIUH.

1

0. CocTaBbTe CpaBHUTENBHYIO TAOIUILY:

CpasHumenvHas Xxapakmepucmuka cmpykmyp yumockenema

DJIeMEeHT IIUTOCKeJIeTAa XUMHYECKHH COCTAB DyHKIUHN

MUKpOTpyOOUKH

MukpoduiiaMeHThI

ITpomMexyTouHble QrIaMeHThI

Kiterounslii neHTp

Cpa@HumeﬂbHClﬂ xapakmepucmuxa MUTOXOHIPHUU U pI/I6OCOMLI

Opranesa Jlokaau3zauus XHMHYECKHUH COCTaB DYyHKIUUH

MuTtoxoHapus

PubGocoma
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Cpasnumenvhas xapaxmepucmuxa II1C u komnnexca I onv0axcu

Opraneia Jlokanuzauus Ctpoenue DyHkun
OIIC
KOMIUIEKC [ oK1
Cpasnumenvras xapakmepucmuxa I11C u komnnexca I onvoaucu
Buasl DIIC Jlokaan3zanus Ctpoenue DYyHKIUH
mepIIIC
roIIC
CpasnumenvbHas Xxapakxmepucmuka 1u30CoMvl U NEPOKCUCOMbL
Opranesjuia Jlokaam3zauust XuMHYECKHI COCTAB CrtpoeHnue DyHKINH
JInzocoma
[Tepokcucoma
CocraBbre TabMIly «Pe3yabTaThl OII010TBOPCHHUS.
Ne PesyabTar
1
2
3
4
CoctaButh Tabnuiy «Tumnsl gpodaeHus.
Tun siueKJIeTKy Mo
CumMmeTpus Tunuynbie
Tun apodsieHus KOJIUYeCTBY U
ApoOJIeHust NpeaCcTABUTEH
pacnpeeeHHI0 KeJITKa
N3onenuranbHbie
['onobnactuueckoe
Me3soneuuranpHbie
TenoneuuranbHbIe
MepobnacTuyeckoe
[{enTponeuutanbHbIe
CocTtaBUTH TaOIUIy «CpaBHEHUE CIIEPMATO— U OBOTHE3a».
daza CIIEPMATOI'EHE3 OBOI'EHE3
Pasmuoxenns
Pocra
Co3speBanus
dopmupoBaHUs

JInmuTensHOCTH mpoliecca
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4.5 Bonipochl K 3K3aMeHY

1.

10.

11.

12.

[Ipenmer W 3agauyu LUTOJNOTMM W KJIETOYHOW OHMOJOTMM, WX 3HAYCHHE B CHUCTEME
OMOJIOrMYEeCKUX U MEIULUMHCKUX HayK. L{utonorus — Hayka o cTpoeHud U QYHKIUH KIETOK
pasHBIX TKaHEW M OPraHoB, CTPOCHWU M (DYHKIMAX PA3IUYHBIX KOMIIOHEHTOB, IpoIeccax
BOCCTAHOBJICHHUSI UM BOCIPOM3BEIEHUS, Mpolleccax OOMEHa BEIECTB, B3aUMOOTHOIICHUSAX C
BHeIIHeHW cpenoi. CBsA3b MUTOJIOTUM W KIIETOYHOW Ouosiornu ¢ Omodus3mkoil, Onoxumuew,
TE€HETUKON U APYTUMH HayKaMHu.

OcHoBHblE BexH H3ydeHMs kieTku. Vcropus passutus uuronoruu B 17 Beke (P. I'yk, M.
Manenuru, H. I'pro, A. Ban JI€Benryk). Pazputue muronoruu B 18—19 BB. (®. ®doHTaHAa,
Ilypkunbe, K. bpayn u np.). IlepBele onucaHusi *UBOTHBIX Ki€TOK. [lepBble omucaHus
coaepxkumoro kietku. HoBoe npeacrasienne o kierke B XIX Beka. Kinerounas cTpykrypa
TKaHEW )KUBOTHBIX.

Ucropus otkpbiTus kietku. Kiierounas teopust 1 OCHOBHBIE 3Tanbl €€ pa3BuTusa. OCHOBHBIE
nosioxkeHus. OTKpbITHE U onrcaHue cTpyKTyp KieTku B XIX u XX BB. Ponb oTeuecTBEHHBIX
YU€HBIX B pa3BUTUU LHUTONOTUU. COBpEMEHHass UHTEepIpETaLUs KJIETOYHON TEOPHUU.

Krnerka kak snemeHTapHas kuBas cucrema. OnpeneneHue, oOLIMM MJIaH CTPOCHUS KIIETOK
sykapuoT. [loHsiTHE O KIeTKe, KaKk OCHOBHOW €JMHMIIE XUBOro. B3aumocBsazp (opmbl u
pa3MepoB ¢ PYHKIIMOHAIBHOH crienuanu3aniei kieTok. CHCTeMHOCTh OpTaHH3AIH KICTKH.
Knerku u opranusm. ['Mmores3bl MpOUCXOXKACHHE KIETOK (CHMMOMOTHYECKasl, MJIa3MHIHAS
CUMOMOTHYECKAsl, ”HBArMHALIMOHHAS, XUMEPHAsT).

Hcropuss mukpockonuu. MHMKpPOCKON: NpPHUHLIMIHAIbHAS CXEMa YCTPOWCTBA CBETOBOIO
MUKpoOcKomna. TeXHHKa CBETOONTHYECKOW MUKpockonuu. Mepbl Oe3onacHocTH Iipu padoTe ¢

MHUKpPOCKONOM. CBETOBasi MUKPOCKOIIUSI — OCHOBHOW METOJl LIMTOJOTUU. Buael cBEeTOBOM
MHKPOCKOIIHH: TEMHOIOJIbHAS, ($ha30BO-KOHTpACTHA, uHTep(EepEeHITMOHHAS,
MOJISAPU3aLMOHHAsL, JIIOMUHECLICHTHAS.

Meroapl HCCIENOBAaHUS B IUTOJOTHU. DJIEKTPOHHAST MUKPOCKONHS — OCHOBHOH METO

U3Y4YEHHUs] YIbTPACTPYKTYPBI KIETKU. BHUJBI 2JIEKTPOHHON MMKPOCKOIMM: ITPOCBEYMBAIOLIAS
(TpaHCMHCCHOHHAs ), CKAHUPYIOILIAs.

MeTtoapl uccrnenoBanusi B HUTONOrHH. [Iprkn3HeHHOEe M3ydyeHHEe KJIETOK 1n Vivo U in Vitro
(cympaBUTaNbHOE OKpalllMBaHWE, TPAHCIUIAHTALUs, KYJIbTYypbl TKaHeW BHE- WU BHYTPHU
opraHusma, KJIOHHPOBaHHME, OO0pa3oBaHHWE TETEPOKAPHUOHOB © THUOPUAOB  KJIIETOK).
KonnuectBeHHbIE METO/IbI UCCIJIEJOBaHUS: UTO(OTOMETPHS, AIIEKTPOHHAS
MUKpPO(POTOMETPUS, CHEKTPODIYOpPOMETPHS, AEHCUTOMETPUS.

Mertoabl uccieoBaHusl B LUTOJIOTHM. M3ydyeHue (UKCHpOBaHHBIX KiIE€TOK. M3roroBneHue
MIOCTOSIHHBIX W BpPEMEHHBIX IpenapaToB. Ponb (ukcaTtopoB, MX XUMHUYECKHH COCTaB,
OCHOBHBIE BHUJBI Kpacureneil. MeToapl M3rOTOBIEHHsS IIPENnapaToB s  CBETOBOM
Mukpockonuu. Okpacka MIpenaparoB M MX 3akiatodeHue. CrenuanbHble METOAbl U3yYEHHS
KJIETOK — TMCTOXUMHUS, aBTOpauoaBTorpadus, UMMYHOTHCTOXHMHMSI,
yIbTpaleHTpUuyrupoBaHue, OMOXUMHUUECKUE METOIBI.

IIpokapuoTsl M 3yKapuoTbl. ['OMOJIOTMYHOCTH  KJIETOK. THUIIOTEHTHOCTh  KIJIETOK
MHOTOKJIETOYHOTO opranu3ma. KineTkn M MX Npou3BOJAHBIE: HaJ—, MOCT— M HEKJIETOYHBIE
cTpyKTypbl. OcoOeHHOCTH CTpoeHus U pyHKIMH. PazButue, ctpoeHue u GpyHKIMH

OcHOBHbIE TPOSIBICHUS JKU3HENEATEIbHOCTH KJIeTOK. CHHTETHYECKHE MPOILECChl B KIETKE.
B3anMocCBsI3p KOMIIOHEHTOB KJIETKH B Ipolieccax aHaboiu3ma U katabonmusma. [loHstue o
CEKPETOPHOM IMKJIE; MEXaHU3MBI MOTJIOIIECHHUS U BBIJIEICHUS TPOTYKTOB B KJIETKE.
[Tna3maruyeckas MemOpaHa (Iu1a3MolieMMa) — YHUBEpCallbHask CTPYKTYpa KJIETOK 3yKapuoT.
OO6mme CBOWMCTBA, CTPYKTypa H XUMHYECKHH cocTaB. Ponp numumoB, OEIKOB W
TJIUKOTNPOTEUI0B, ACUMMETpHUSl JUNHJIOB U OEJIKOB, WX JaTepajbHas IOJABHKHOCTD,
B3alMOCBS3b C 3JIEMEHTaMU LIUTOCKEJIETA.

Hctopus n3zydeHus miazMoieMMbl. MoJieny opraHu3aiuy 1Ia3MojIeMMbl: «O0yTepOpoaHasy;
«yHUTapHasi OMoJIoruueckasl MEMOpaHay; «OKUAKOCTHO-MO3alyuHasl KBa3UKPUCTAIUTHYECKAS.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

[utonemMma: MOppodyHKIIMOHAIbHAS XapaKTEPUCTUKA, XUMUYECKUil cocTaB. CBsi3b MeMOpaH
¢ Oenkamu 1UTOIUIa3Mbl. CBOWCTBA pasHBIX MEMOpaH KICTKH. ACHMMETPUYHOCTH
I11a3MOJIEMMBI.

bapbepHO-TpaHCciopTHasT ~ poiab  LUTOJAEMMbl.  Buasl  MeMOpaHHOro  TpaHcIopTa.
TpancmemMOpaHHBI IEPEHOC MOHOB M HU3KOMOJIEKYJIIPHBIX COEAMHEHUM. Monnble KaHaIbI
MeMOpaHbl, UX (yHKLIMOHaNbHas Kiaccudukanuus. Harpuii-kanuesbiilt Hacoc. Pe3ynbpTarsl ero
NESTEIbHOCTH.

Penenropsl kieTku: knaccuduxanus, MopopyHKIHOHAIbHAA XapakTepucThka. [lonstue o
CUTHaJaX M CUTHAJbHBIX MOJIEKYyJlaX. MOJEKyIsSpHblE PELENTOpbl KJIETKM M UX JIMTaHAbI,
BTOPUYHBIE TOCPEIHUKH, a/ICHIIIATIIMKIIA3HAs CUCTEMA, (pochaTHINI-UHO3UTOJIbHAS CUCTEMA
nepeaay CUrHaja ¢ TOBEPXHOCTH KJIETKU. IHTHOUTOPHI Iepeiaun CUrHalla BHYTPb KIETKH.
MexaHu3Mbl ~ TpaHCIIOpTa BEIIECTB B  KIETKY MW U3  KIETKH:  KJIacCU(pUKAIMs,
Moph o YHKIIMOHAIbHAS XapaKTEPUCTUKA. DHIOIMUTO3: (aro— 1 MUHOLUTO3. JK30IHO3.
OO6m1ast XxapakTepruCcTUKa MEXKIECTOUHBIX B3auMmoeicTBuid. Kitaccudukanms. MexkiaeTouHbIe
KOHTAKTHI, TUIIBI 1 MOP(OPYHKIMOHATBHAS XapaKTEPUCTHKA. MEKKIECTOUHbIE COCTUHEHHUS:
MEXaHHYEeCKHEe U  KOMMYHUKAaTHUBHbIC. = BHEKIETOUHBIM  MaTpUKC:  KOMIIOHEHTBI
(TTMKO3aMUHOTIIMKAHBI, KOJIJIAreH, 3JIacTH, (GUOPOHEKTHH, Oa3zanbpHas MeMOpaHa, JaMUHUH),
MOpGO(YHKIIMOHANBHAS XapaKTEepUCTUKA. MeXaHU3Mbl aAre3ud KJIETOK K HEKIETOYHOMY
MaTpPUKCY.

Opranemnsl kiaeTkd. MopodyHKIIMOHaIbHAs XapaKTepucTHKa, kiaccupukanus. [lonsrue o
CTPYKTYPHBIX M (PYHKIIMOHAIBHBIX KOMITOHEHTaX KJIETKH U UX B3aUMOJICHCTBHE MEXy COOOU
B IIPOIIECCE JKU3HEACATEIbHOCTH KIETKH.

Murtoxonapuu. Vctopust oTKpbeITUs U u3ydeHus. MophodyHKIIMOHAIBHAS XapaKTepUCTHKA.
OTtHOcHTENbHAS aBTOHOMUS MUTOXOHAPUI. I'eHOM MuTOXOHIpUN. PUOOCOMBI MUTOXOHIPUH.
JKW3HEHHBIM LUK MUTOXOHIPHUM, MX IPOUCXOXKJICHHE M YBEIMYCHHUE 4YHCIA. XOHAPHUOM.
CumbuoTHuecKas TUIOoTe3a MPOUCX 0K ICHUSI MUTOXOHAPH. Posie MUTOXOHIpUI B artonTo3e.
HememOpanusie opranemisl. MopdodyHKIHMOHATBHAS XapaKTEPUCTHKA, KITACCU(PUKAIIHS.
PuGocombl. MopdodyHkionansHas xapakrepuctuka. Mcropuss otkpeitus. dusnyeckue
CBOMCTBa M XUMHUYECKasl opraHu3anus: Gpopma, U pa3Mepbl, KOMIAKTHOCTb, MOJpa3AeieHUuE
Ha cyOuactunpsl, conepkanne PHK u Oenxa. PHK u Genku pubocoMm. CTpyKTypHBIE
npeBpanieHus pudbocom. Mecta cuHTe3a CyObeauHHI] U cOOpku pubocom. CBOOOIHBIE U
cBsi3aHHbIE puOOoCcOMBI. [Tomarcomsl. PuUG0CcOMBI MUTOXOHIPHUIA.

HememOpannbie opranemnsl. MopdodyHKIIMOHATBHAS XapaKTEPUCTUKA, KiacCHUpUKAITHSI.
IIpoteacoma. MopdodyHkumoHanbHas xapakrepuctuka. Mcropus otkpbitus. dusnyeckue
CBOMCTBa M XMMHYECKasl opraHus3anus: Gopma, U pa3Mepbl, KOMIIAKTHOCTb, MOJIpa3elieHue
Ha cyO4YacTHUIIBL.

OIIC. MUcropuss  otkpeitus.  OOmass  xapakrepuctuka.  lllepoxoBaras  OIIC:
MOphOoYHKIIMOHANBbHAS XapaKTepUCTUKa M OcOoOeHHOCTH. Jlokanu3auus, CHUHTE3 OEJKOB.
KoTpaHcnsiumoHHbBI TepeHOC pacTBOPUMBIX OEJIKOB, CHUTHAJIbHBIE II0CIEI0BATEIbHOCTH
CHUHTE3UPYEMBIX NENTHIOB, SRP-gactuupl, CTOII-CUTHAJIBL, aCUMMETPUYHOCTh
CHUHTE3UPYEMBIX ~MEMOpaHHBIX O€NKOB; MOAM(UKALUS CHHTE3UPOBAHHBIX  OEJIKOB,
TJIMKO3WIMPOBAaHNe, CUHTE3 M BCTpaumBaHue JunuaoB B MemOpany OIIC. Cunre3 OenkoB-
(dhepMeHTOB, MEMOpPAH KJIETKH.

HlepoxoBaras DIIC kak UCTOYHUK MeMOpaH KJIETKH; MEXaHU3MBbl OTLICTIJICHUs BaKyoJed OT
MeMOpanbl D11C u npuHIUIBEL KX aapecoBaHusl B MeMOpaHbl annapara ['oyibKu.

SOIIC. Uctopust otkpeitus. O6mas xapakrepuctuka. [magkas OIIC: mopdodyHKIIMOHANbHAS
XapaKkTepuCTHKa M ocoOeHHocTu. Jlokanmu3amuss B KJIeTKe. YdyacTue B CHHTE3e:
CEKPETUPYEMBIX  IJIMKONPOTEHUJIOB; CTEPOMAHBIX TOPMOHOB;  TIJIMKOI€HA;  JIMIIHJIOB.
Capkoruia3MaTH4ecKuil peTUKYIYM U €ro pojb B JACMOHUPOBAHUU KaJbIUS MPU MBIIIEYHOM
COKpaLICHHH.

Kommnekc Tompmxu. HWeropuss otkpeitua. MopdodyHKIMOHaANBHAS —XapaKTepHUCTHKA.
Pacnionoxenue B kierke. buoxumuyeckue npeBpaiieHus OelIKoB B KOMIUIeKce [ oibaxku u
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COPTUPOBKA MX B TPAHC CETH, PELENTOPHl JU30COMHBIX U CEKPETOPHBIX OEJKOB; ydacTue
anmnapara ['oJbkK1 B TPAHCIIOPTE JIM30COM U CEKPETOPHBIX BAKyOJIEH.

Opranensl CIELIMAJILHOTO Ha3HauYeHUS. AxkpocomMa: MophoPyHKITMOHATBHAS
XapaKTepUCTHKA, XUMUYECKUI COCTaB COAEPKUMOro. MexaHu3M aKkpOCOMaJIbHOM peakuuu U
e¢ husznonornyeckoe 3HaUYCHHE.

Oprasemnsl  crnequalbHOro HasHaueHHs. CrHelualn3upOBaHHBIE CTPYKTYPbl KIETKH C
y4acTHeM LUTOJEeMMBbI. PecHnuku — MoppodyHKIIMOHATBHAS XapakTepucTuka. OCOOEHHOCTH
TyOyJIUH-TUHEMHOBON CUCTEMBbI peCHHUYEK. MeXaHN3M JBHKEHHUSL.

Oprasnemnsl crnienualbHOTO Ha3HayeHHA. CHenualn3upOBaHHBIE CTPYKTYPBI KIETKH C
yuacTeM LuToneMMsl. JKryruku: MopdodyHKIMOHAIbHAsA XapakTepucTuka. OcoOeHHOCTH
TyOyJIHH-MHENHOBOM CUCTEMBI KI'YTHKOB. MeXaHH3M JIBUKECHUSI.

Oprasemnsl cienuanbHoro HasHaueHus. Kiaccuduxanus. Crienuann3upoBaHHbIE CTPYKTYPbI
KIETKM C  Y4acTHeM  I[HTOJEMMBI.  MHUKpPOBOPCHHKH:  MOP(hOPYHKIHMOHATbHAS
XapaKTepUCTHKA.

Opranemnsl  crienualibHOTO HasHadeHHs. CHenualu3upOBaHHBIE CTPYKTYpPBI KIETKH C
y4JacTHeM LUTOJIeMMbl. ba3anbHblii 1a0UpUHT: MOPHOPYHKIIMOHATbHAS XapAKTEPUCTUKA.
MemOpannbsie  opranemibl.  Kmaccudukamms.  Jluzocomsl:  MophodyHKIIMOHATBHAS
XapaKTepUCTHKA, XUMUUECKUI cocTaB. Poib 1M30c0M BO BHYTPUKIIETOYHOM IUIIEBAPEHUU U
ayrogparuu. Ayronus.

MemOpannble  opranemisl.  Knaccuduxauusa. Ilepokcucomsl:  MopdodyHKIMOHANbHAS
XapaKTEepUCTHKA, 00pa3oBaHuE, XUMUYECKUN cocTaB. Bakyomu. O01mas cxema opraHu3aiiu
BaKyOJSIpHOW cucTeMBl, €€ MOp(ohyHKIIMOHATIBHBIE OT/AEI0B U (PYHKLIMOHAIBHBIX Harpy30kK
B KaXJIOM U3 HUX.

Brxitouenusa:  MopodyHKIMOHaNbHAs — XapakTepucTuka. Kiaccupukanus: Buabl U
XUMHUYECKHN cOCTaB. Posib BKIIFOUEHHH B )KU3HU KIIETKH.

['manomasma (LUTO30J1b) — MAaTPUKC LUTOILUIa3Mbl. DU3MUECKUE CBOMCTBA U XMMUYECKUN
coctaB. @yHkuuu ruanomnazMbl. CuHTE3 O€lIKOB B ruajoIuia3Meé U HMX TPaHCHOPT B
OpraHeJuIbl KIeTKU. Pojb OpraHnyeckux 1 HEOPraHMUECKUX BEIIECTB B )KU3HU KJIETKH.
HememOpannbie  opranemnsl.  Knaccudukamusa.  [utockemer, ero  KOMIIOHEHTBHI.
MopdodyskironansHas xapakrepuctuka. OOmas XxapakTepUCTHKa OEIKOBBIX MOJIMMEPOB
nuTockenera. MIx ¢pyHkuu.

HememOpannble opranemnsl. Knaccudukamus. MukpoTpyOouku: MophopyHKIHMOHATbHAS
XapaKTepUCTHKA, XWMHUYECKUH coctaB. llommMepusanus TyOyJIMHOB B KJIETKE: IEHTPHI
OpraHu3ani MUKpoTpyOouek. [lmacTH4HOCT W AMHAMHUYHOCTE MHUKPOTPYOOUKOBOM
CUCTEMBI: 00pa30BaHME U POCT MUKPOTPYOOUEK, JIAOMIIbHBIE U CTAOMIIbHBIE MUKPOTPYOOUKH.
HememOpannsbie opranemisl. Knaccupukanus. MukpodpuiameHTs: MOphoPyHKIIMOHATbHAS
XapaKTepUCTHKA.  XapaKTepUCTHKAa AaKTHHOB KaK OCHOBHOTO  KOMIIOHEHTa,  €ro
MOJIUMEpHU3aLHsi, WHIUOUTOPBI TOJMMEpPU3ALM, AaKTHH-CBS3bIBAIONIME OCNKH, ydyacTHe B
o0pa30BaHMM JIAMEJUIO— U NICEBIONOANH, cTpecc-puOpuili, (PoKaabHBIX KOHTAaKTOB. MUO3MH:
KJIaCChl MUO3MHOBBIX MOJIEKYJI, UX CBOWCTBA, B3aMMO/ICHCTBHE C AKTHHOM.

Crpoenne MHOGUOPHILIBI, NCUEPUSHHBIX MBIIICYHBIX TKaHeH. CapkoMep, TOHKHE U TOJICTHIC

Muopumamentsl (mporopuOpusuibl). XHUMHUYECKMH COCTaB MHOQWIAMEHTOB — aKTHUH,
TPONIOMHO3WH, TPOMOHWH, MHO3WH. MEXaHW3M MBIIIEYHOTO COKpameHus. DyHkimn
MHO(]UIAMEHTOB.

®opMbl IBUKEHUHN KIIETOK: MOJBHKHOCTH OPTaHEeI B IIUTOIIa3Me, MBIILIEYHOE COKPAI[EHUE.
MexaHu3Mbl aMe0OOUTHOTO ABHKEHHSI KIICTKH.

Hemem0OpanHbie OpTraHeJIb. Knaccuduxkarnus. [IpomexxyTouHbIe (buIaMeHThI:
MophOo]yHKIIMOHANIbHAS XapaKTEPUCTHKA; PACIOJOXKEHHE B KJIETKe, XMMHUYECKUH COCTaB
(TKaHecTIeM(PUIHOCTD); CITOCOO OpraHu3aIuu; POJIb B MUTO3E.

Knerounblii nentp: MophodyHKIMOHANbHAS XapaKTepUCTUKA. PacmojoxkeHue B KIETKE.
[lenTpocoma: cTpoeHue (AUIIIOCOMA; HEHTPUONIN: MAaTEPUHCKHE U JI0UEepHUE; LeHTpocdepa)
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XUMUYECKUH cocTaB. Perummkanus LeHTpuosied. L[eHTpOCOMHBIM LUKI U €ro CBs3b C
JICJICHUEM KJIETKH. [[UTOCTaTHKY M MEXaHNU3M X BIMSHMS HA KIIETKY.

Knerounsnii nentp: mopdodyHKuHOHATBHAS XapakTepucTuka. lleHTpocoma: cTpoeHue u
GyHKIMU B Hejesseiicss KIeTke U Npu e€ JelleHHMM, XMMUYEeCKUH cocTaB. Permmkarus.
[{eHTpOCOMHBIN LMK M €ro CBA3b C JEICHUEM KIEeTKU. LlMuTocTaTMKu M MEXaHu3M HX
BIIUSIHUS HA KIIETKY.

Snpo KIETOK SyKapuoT: OOLIMI TIIaH CTPOEHHs, pa3Mepbl, (GopMa M KOJIMYECTBO.
CTpyKTypHbBIE KOMIIOHEHTHI sipa M MX POJb B XKU3HEACATEIBbHOCTU KIETKH U B Iepenaye
HacneAcTBeHHONH MH(popManuu. Pa3sHooOpasue CTpyKTypHOU opraHu3auuu sjapa. SnepHo-
LUTOIUIa3MaTHYECKNUE COOTHOIIEHUS KaK I0Ka3aTelb (YHKIHOHAIBHOTO COCTOSIHUS KIICTKH.
Kapuomiasma: xumudeckuii coctaB, MOpho(yHKIIMOHAIbHAS XapaKTEPUCTUKA.

Kapuonemma: MopdodyHKIMOHANbHAS —XapakTepucTuka. KoMIiuiekc saepHOM  IMOpSI,
¢bynkuuu. B3auMOCBSI3b KOJNMYECTBA SACPHBIX TOP M HHTEHCHBHOCTH METa0OIMYEeCKOH
aKTUBHOCTH KJIETOK. POJIb KapHOIEeMMBI B I€JICHUH KIIETOK.

XpomaTvH: anbTepHATHBHBIE COCTOSHHUS XpOMaTHMHa B wuHTepdasy U MHUTO3. Dy— H
rerepoxpoMatuH. llonoBoii xpomaTtuH. benku XpoMaTuHa: TMCTOHBI U HETMCTOHOBBIE.
I'ucronbl: cBoiictBa, Tumbl, ux cBa3b ¢ JHK, cTpykTypHas u ¢yHKIMOHAIBHAS POJIb.
@OynkuuonansHas aktuBHocTh JIHK B nnTepdasy u npu aeneHuu.

Mopdonorust Tpanckpunuuu: tunsl PHK, ux konuuecTBo, CKOpPOCTh CHHTE3a M pacnaja.
Cunte3 undopmanonnsix PHK: equHuIel TpaHCKpUIILIUKM, HHTPOHBI U 3K30HbI, CIUIAHCHHT,
obpazoBanne PHII u TpaHcmopt yepe3 sAepHYIO MOpY, SAPBIIIKOBBIE OCIKHM M HX POJIb B
CHHTE3e pUOOCOM, Cyqb0a KOMIIOHEHTOB SJpBIIIKA BO BPEMs MHTO3a, NepupepudecKuit
XpOMOCOMHBIN MaTepuai. UHruOUTOpbl perMKaii U TPAaHCKPUIILUH.

Snpsimko: MophopyHKIIMOHANBHAS U XUMUYecKas Xapakrepuctuka. KomuuecTBo, pa3mepsl
SJIPBIIIKA. SPBINIKO Kak Mpou3BogHOE XpomocoM. OOpasoBanue sapsbliika. [loHstue o
SJPBIILIKOBOM opraHuzarope. OyHKUUU sIpbILKA. XapaKTepUCTUKa (QUOPUIUIAPHBIX H
IPAHYJISPHBIX KOMIIOHEHTOB, HX B3aMMOCBS3b C MHTEHCHBHOCTHIO cuHTe3a PHK.
CTpyKTypHO-(QYHKIHOHATIbHAS JTa0MIBHOCTD S/IPBIIIKOBOIO arnmapara.

XpoMOCOMBI, X BUAbl, XuMudeckuii cocrtaB. Ctpoenue monekyn JIHK u PHK u ux cBoiicTsa.
benkn XpoMOCOM: MX KOJIMYECTBO M CTPYKTypHas poib. YpoBHM koMmnaktuzamuu JHK B
XpOMOCOME: XpPOMOHEMA, €€ CchupajbHas ykilagka B Xxpomocome: wmouekyna JIHK;
HYKJICOCOMHAsl HUTb; MI€TeJIbHAs CTPYKTYpa; XpOMOHEMa; XpOMAaTHAa; XpoMOocoMa MeTadasbl.
VYabTpacTpykTypa XpoMocoM ((opMbl, pa3Mepbl, KOJIMYECTBO, KapUOTHUM). Marpukc
XpOMOCOMBI, ero cocTtaB. Penponykmust xpomocoMm. Cunre3 JJHK B nnTepdaze. XpomaTusl.
CrpoeHne XpoMOCOMBI TNpPU MHUTO3€ — LIEHTpoMepa (KHMHETOXOp), TEIOMEpHI, IUIeYH,
BTOpHUYHAs MEPETIKKA.

MepoueHTpuyeckue, cyOMeTaleHTpUYECKUe, aKpOLIeHTPUUYECKHE XpOMOCOMBbl. CIyTHUYHbIE
XpOMOCOMBI. [ 'UraHTcKue (MOJIMTEHHbIE) XPOMOCOMBI, XPOMOCOMBI THIA «JIaMIOBBIX HIETOKY,
O0COOEHHOCTH UX CTPOEHHUS.

Bocnpoussenenue kinetok. Knerounsiii nuki. Onpenenenue, 3Tanbl KJIETOYHOTO IMKIA JUIS
KJIETOK, COXpPAaHUBUIMX U YTPATUBIIUX CIIOCOOHOCTH K JIEJICHHUIO.

Knerounplii mwukia: oOmige 3aKOHOMEPHOCTH, €ro 3Tambl, MOphOPYHKIHMOHATIbHAS
XapaKTepUCTHKA, OCOOCHHOCTHM y pa3HbIX BHUAOB  KJIETOK. XapakTepUCTUKa U
IIPOJOJKUTEIBHOCTD KJIIETOYHOTO LUKJIA Y OJHOKJIETOUYHBIX 1 MHOTOKJIETOUYHBIX OPraHU3MOB.
[TonsiTrie 00 3K30T€HHBIX M SHIOTEHHBIX (DaKTOpax Peryisiiiy KJIETOYHOro IuKia. OakTopbl
pocTa ¥ UX y4acTHE B PETYIISILIMM KJIIETOUHOTO IMKIIA.

Bocnpoussenenne kierok. CrnocoObl W MeXaHWU3MBI JIENEHHS KIETOK. [loHsiTHEe O
MHUTOTHYECKOM IMKJIEe M ero mnepuoaax. llepmon wuHTepdazpl — NPECHUHTETHUYECKU,
CUHTETUYECKHI, TOCTCUHTETHYECKU, MEPUO]T TOKOS. XapaKTEPUCTHKA MEPUOJIOB.

Amuto3 (mpsimoe nenenue). OCOOEHHOCTHM amMuTO3a. 3HadeHWe amurTo3a. Mwutos. OOmas
opranusanuss MuTo3a. @Pa3zpl MHTO3a, HUX XapaKTEPUCTUKA, MPOJAOJIKUTEIBHOCTD.
[IpeoOpa3oBanue CTPYKTYpPHBIX KOMIIOHEHTOB KJIETKM Tpu Mutose. IIpeoOpazoBanue
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sanepHoit 06onouku. dDopMHUpOBaHHE MHUTOTHYECKOTO amnmapara, ero XUMHUYECKHH COCTaB.
Mopdomnorust MuToTH4ecKO# (hurypel. buonornueckoe 3HaueHue mutosa. [laTomorus MuTo3a
1 (aKTOPHI, BHI3BIBAIONIUE MTATOJIOTHUECKUE U3MEHEHHS.

Oupomutos. Onpenenenne nouaTus. OcHoBHbIE (HOpMBI, OHonornueckoe 3Hadenue. [lonstue
o muougHOoCTH KieTtok. Comarnueckas mnonumiongus. E€ MexanumsMm M OHOJOrHMYECKOe
3HaueHue. [lonstue 00 HSHAOPENPOAYKIMH U NOoIUILIonIuu. MopdodyHKIHOHAIBHOE
3HA4YEeHUE M MEXaHU3MbI 00pa30BaHUs MONUIUIONIHBIX KJIETOK (OTHO— M MHOTOSIJICPHBIX ).
Meiio3. Tunbl Meiio3a. Ctaauu mMeno3a, ero 3HaueHue. XapaKTepUCTHUKa MEPBOr0 U BTOPOTo
MEHOTHYECKOTO JeJeHUs. XapaKTepucTuka npodassl NepBoro ACICHUS Mei03a — JIEeNTOTeHa,
3UrOTeHa, MaXWTEHa, IUIUIOTEHAa, NUKTUOTEHa, AuakuHe3. OTIWYUTEIbHbIE OCOOCHHOCTH
npodaszei-I or mnpodaswl-Il. Ponxp kpoccuHroBepa B HMHIWBUIYaTbHOW H3MEHYHUBOCTH
opraHu3MoB. buosormdeckoe 3HadeHHWe MeHo3a. Tumbl Meio3a (3UTOTHBIM, TaMETHBIH,
IIPOMEXKYTOUHBIH).

OCHOBHBIE TIPOSABIICHHS KU3HEIEATEIbHOCTH KJIETOK. CHHTETHUECKHE MPOLECChl B KIIETKE.
B3aumocBsi3p opraHein KJ€TKM B Ipoleccax aHabonuzMa u karabonusma. Ilonsitue o
CEKpPETOPHOM LIKKJIEe. MeXaHU3MbI MTOTJIOIICHHS U BBIJIEJICHUS TPOTYKTOB KJIETKOM.
MopdodyHKIHOHATEHAS XapaKTEPUCTUKA MPOIEcCOB pocTa U AuddepeHnnpoBKH, epruoia
aKTUBHOTO ()YHKIIMOHUPOBAHUS, CTApeHHUS M TUOETu KIeTOK. MOoJeKynsipHble OCHOBBI
crienuanu3anuu Kietok. Ponp sapa B nquddepennupoBke kieTku. HepBHBIE U TyMOpaibHbIE
(dakTopsl B tuddhepeHIInpoBKe KIeTKH. Poib muToriazmel B 1udGepeHIInPOBKE KICTKH.
MopdodyHKIOHAIBHAS XapaKTEPUCTUKA MPOIECCOB pocTa M MU (HEPEHIUPOBKU KIETKH U
nepuoga e€ QynkuuonupoBanus. Ilonstue muddepona. XKuznenusid nukn auddpepona
[Mpumepsr guddepeHnmupoBkr kiaetok. Hapymenuss auddepeHIHpoBKH, Beaymme K
MaTOJIOTUYECKUM H3MEHEHUSIM B KJIETKaxX. 3JI0KaYeCTBEHHBIM pocT. OIyXoseBble KIETKHU:
Moph o yHKIIMOHAIBHAS XapaKTEPUCTHKA — HEOTPAHUYCHHOCTh Pa3sMHOXKEHUS, HapylIeHUE
ypoBHS U] PepeHINPOBAHHOCTH, U3MEHEHNE CTPOCHHUSI, CTIOCOOHOCTh K METACTa3UPOBAHUIO.
BozpacTHble M3MeHEHHUS KJIETOK. MOJNEKYyIsSIpHO-T€HETUYeCKass TEOpUsl CTapeHUs KIIETKU.
Crapenne memOpaH, KOMIIOHEHTOB siipa W opraHemna. [IporpaMMupoBaHHas KieTOYHAs
CMepTh: anonTto3. buonornueckoe 3HaueHue.

MopdodyHKIMOHAIBHBIE M3MEHEHUsl KJIETOK B IpOIeccaX PEeaKTHMBHOCTH M aJanTallvu.
PeakTuBHBIE CBONCTBA KJIETOK U HUX MEIUKO-OMosiornyeckoe 3HadeHue. [IpencraBieHus o
KOMIIEHCAIlUM M JIEKOMIIEHCAIlMM Ha KJIETOYHOM U CYOKJIETOYHOM YpOBHAX. M3MeHeHus
KJIETOK IIpH BO3JCHCTBUM HOHM3UpYOIIEeW paauanuu. dusmosnorndeckas M pernapaTUBHAs
pereHepanysi KJIETKU: CYIIHOCTb M MEXaHHM3MbI, O0Iasi XapaKTepUCTUKAa M OMOJOTHYECKOe
3HAuYEHUeE.

Peakiusi KIeTOK Ha BHEIIHWE Bo3AeWcTBUS. Peakius kieTok Ha mnoBpexaeHue. ['nGenb
KJIETKU: JeTeHepalus, HEKpOo3 U amnonTo3, ux MoppodyHKIMOHANbHAS XapaKTEpUCTUKA U
OTIMYHUTENbHBIE TPpU3HaKU. OmpeaesieHne MOHATUS U OMOJI0rMYeCKOe 3HaueHHe.

[Ipenmer u 3agaun >MOpHOIOTUH. 3HAU€HNUE IMOPUOIIOTHH.

Pa3BuTHe 1 cTpOEHHUE CIIEPMUEB, ITOJIOBBIE JKEIE3BI.

CtpoeHue u pa3BUTHE AUIIEKIIETOK.

OcHOBHbBIE BU/IbI AULIEKIIETOK (110 COIEPKAHHIO JKEJITKA).

CrpoeHue U pyHKIHMHU MOJIOBBIX jKeJe3 MIEKOMUTAIOIINX.

Om0/10TBOpPEHHE.

buonoruueckoe 3HaueHHEe MOJIOBOTO PA3MHOXKEHUS.

XapakTepHuCTHKa [10JIOBOTO Pa3MHOKEHHSL.

XapakTeprucTuka 6ecronoro pa3MHOKEHUSI.

JpoGnenue. Tunsl O1acty.

lactpymnsanus. 3aknaaka 3apoAbIIIeBbIX JINCTKOB Y Pa3HbIX BUAOB MO3BOHOYHBIX.
Iactpymsnus. Tunel ractpys.

BuesapoapiiieBbie oprassl. VX posb v 3HaYeHHE B SMOpHUOTEHE3e.

Pa3BuTHe 1 perenepanys HEpBHOW CUCTEMBI.
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Oco0eHHOCTH YMOPUOHATTBHOTO PAa3BUTHS MJIICKOITUTAIOIIUX.

PazBuTue 3apojpiiia yenoBeka.
Dransl SMOpUOTEHE3A.

OcobenHoctu 3M6pH0reHe3a B Pa3HbIX KJIACCaX ITO3BOHOYHLBIX JKMBOTHBIX.

OMOpHuoHaANBHBIN THCTOreHe3. [Iponmdepanus KIETOK.

MeXKIIeTOUYHOE B3aUMOIENCTBHE.
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Kierounsiii  pocr,

MHUTpaLus.



@®oH OLEHOYHBIX cpeAcTB Mo aucuuiuiMHe «llurosmorust ¢ ocHoBaMH 53MOpPHUOSIOTHUM» IS
Hanpasienus: noaroroku 06.03.01 buonorus, npodwmin buoskonorus, ouHor ¢hopmel 00OyueHUs,
KBAJIM(HUKALMK BBIITYCKHHKA — OaKajaBp.

CocraBurenu:
Monoxkanosa FO.I1., moeHT, KaHIUAAT OHOIOTHYECKUX HAYK, 3aB. Kadempsl

Campsikus B.I1., momieHT, TOKTOp MEIUIIMHCKIX HayK, Ipodeccop Kadenps

YTBepkaeH Ha 3acenanuu kadeapbl OU3NOIOTHH, SKOJIOTUU YETIOBEKAa U MEIMKO-OMOIOTUYSCKUX
3HaHUU

[Iporokon Ne 12 ot «01» urons 2021

3aB. kadenpoii Momnoxanosa FO.I1.
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