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PABOYAS ITPOT'PAMMA YYEBHOM JUCLATLIMHBI

«WIHUTOJIOI' Ush»

Hanpagunienne noarorosku — 06.03.01 «buosorusp
dopma noaAroToBKH O4Hast

Kypc 2, cemectp 3

JleKLmu — 16 yac.

TNpaKTHYeCKHe (CeMHUHAPCKME) 3aHSATHS — HET

naboparopHble paboTs! - 26 vac.

B TOM uHcJie ¢ ucrnojibzoBaHueM MAO — jek. 6 / nab. 18 uac.
B TOM UHCJIe B QJIEKTPOHHOM hopMe - Her.

BCET0 YacoB ayUTOPHOM Harpy3ku — 42 vac.

B TOM uHcJie ¢ ucrnosib3oBanueM MAO — 24 yac.

B TOM YHCJIe KOHTPOJIUpyeMasi caMOCTOsITe/IbHas padoTa - HeT.:
B TOM YHCJIE B 3JIEKTPOHHOU opmMe - HeT.

camocTosiTesibHas paborta — 66 yac.

B TOM YKCJIe Ha MOrOTOBKY K 3K3aMeHy — 36 yac.

KypcoBasi paboTa / KypCOBOH MPOEKT - HET

9K3aMeH — 3 ceMecTp.

3a4eT — HeT.

PaGouast mporpaMma cocTap/ieHa B COOTBETCTBHH ¢ TpeOoBaHHsiMH OOpa3oBaTe/IbHOrO CTaH1apTa BbICLIErO
obpazopanus [IBOY, yreeprkaeHHOro nprkasom pexropa JIBOY or 07.07.2015 Ne 12-13-1282.
PaGouas nporpamma obcy>kiaeHa Ha 3acenannu Kadenps! kierouHoi 6uonoruu v reneruku LIEH

npotokon Nelf’ ot 7% .4 2020 r.

Bpwo 3asemyrotiero kadenpoi — noueHt H.E. 3romuenko.
Cocrasurenu: ripod. A.IT. Anmcrmos, noueHt H.E. 3tomuenko, accuctent A.B. ['punueHko.
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Oo6opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouasi mporpaMma nepecMOTpeHAa Ha 3aceJaHnu Kadeapbl:
IIpoTokon oT « » 20 r. Ne

3aBenyrouuii kadenpoi

(monnuce) (H.0. ®amumnms)

1. PaGouasi nporpaMma nepecMOTpeHA Ha 3aceaHHN Kadeaphl:
IIpotokomn oT « » 20 r. Ne

3aBenyrouuii kadenpoi

(moamuce) (1.0. damunust)
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AHHOTauMA K padoueil mporpaMMe TUCUMILIMHBI

«urosorus»

PabGouass mnporpamma ydeOHOM auciuIuinHbl «lluToNorus» cocraBiieHa B
COOTBETCTBHHM C TPEeOOBAaHUSIMH OOPa30BATEIBHOIO CTAHIAPTA BBICIIETO OOpa30BAHUS
JAB®Y no namnpasnenuro «buonorusy. Jucuuruinaa npegHa3HayeHa CTyAEHTaM 2-TO

Kypca U peajnu3yeTcsi B pamkax yuyeoHoro 1ukia b1.b — 6a3oBas 4acTtb.

OO0mast TpyI0€MKOCTh OCBOCHHUS JUCITUTUTHHBI COCTABIISIET 3 3a4€THBIC €IMHUIIBI
(108 yacoB). YueOHBIM IJIAHOM TPEyCMOTPEHBI Jiekiuu (16 yacoB) u madbopatopHbie
paboTsl (26 yacoB), camocTosATeNbHasg padoTa (66 yacoB, B TOM UKCIIE HA TTOJITOTOBKY

K 9K3aMeHy 36 4acoB).

[Muronorust  siBnsgeTca  (PyHIAMEHTAILHONW  OHOJOTUYECKOW  JUCIUTUIMHOM.
[lockonbKy KIJI€TKa TMPEACTaBISET COOOM AIEMEHTAPHYIO JKUBYIO CHCTEMY,

(baKTI/ILI€CKI/I UTOJIOTHA U3ydacT 0a30BEIC IMPUHIOUIIBI OpTraHU3aln ) KU3HH.

W3ydyeHne nuTONIOTMHM  CBA3aHO ¢  Apyrumu  guctumuinHamu  OC.
[IpenmecTByromuye AUCHUIUIMHBL 00Ias OMOJIOrUs, 300JI0THsI, OOTaHHKa (pa3lIesbl
0 OJHOKJETOYHBIM OpraHM3MaMm), aHaToMusi uejoBeka. IlapamienbHble U
NOCHEAYIOUME JTUCHUIUIMHBI, YCBOEGHHE KOTOPBIX ONHUPAETCS Ha LUTOJOTHIO:
THCTOJIOTHS, OMOXMUMHS ¥ MOJICKYJsIpHAas OWOJIOTHsS, TEHETWKAa U CEJICKIIHS,
duznonorus yenoBeKa U KUBOTHBIX, MMMYHOJOTHS, OWOJIOTHS Pa3MHOKEHUS U

pa3BuTHs, OuodusuKa u ap.

He.]'lb OCBOCHHUA IUCHUIIJIMHBI «HI/ITOHOFI/IH» - O3HAaKOMHUTHL CTyACHTa C

OCHOBHBIMHU 3aKOHOMEPHOCTSIMU CTPOCHUS, (QYHKIIMOHUPOBAHUS U PA3BUTHSI KIIETOK.

3agaum:
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- O3HAaKOMUTB CTYACHTOB C OCHOBHBIMH qycpTaMu CTPOCHUA u

KU3HCACATCIILbHOCTH KIICTKH KaK C-)JIGMGHTapHOﬁ YKMBOU CHCTCMBI,

- U3YUUTHb OPraHHU3alIWIO0 W IIPUHIUIIBI (bYHKHI/IOHI/IpOBaHI/ISI KIICTOYHOI'O Aapa,
METa00JMIECKOTO U OHCPIrCTHICCKOIO aIlrapaTrosB, OHOpHO-I{BHFaTCHBHOﬁ CHUCTCMBbI U

IMOBCPXHOCTHOTI'O aIlliapara KJICTKH,

- IIO3HATb MCXAaHU3MbI PCIPOAYKIHU KIICTOK, MOpCI)OJIOFI/IIO U IOUKI XpOMOCOM,

IIPUYNHBI 1 MCXaHHU3MbI ,Z[I/I(l)(bepeHI_[HaHHH KJICTOK;

- BCKPBITh MPUYHMHBI U (POPMBI MPOSIBICHUS Pa3IpaXKUMOCTH, MATOJOTUU U

CMCPTH KIICTOK;

- c(OpMyYJIMPOBATH COBPEMEHHBIE TTOJIOKEHUSI KJIETOYHOU TEOPUHU.

B pesynmbrare ocBoeHus Kypca y CTyIAeHTa (OpMUPYIOTCS CIEAyIOIIne

oO1enpodecCHoOHAIbHBIC KOMIIETEHIIMHU:

Koax wum ¢opmyauposka Jranbl GOPMHUPOBAHNS KOMIIETEHIIUU
KOMIIETEeH UM

0a30BbIC MIPUHIIUTIBI KJIETOYHOMN

OIIK-5 - ¢nocoOHOCTS opraHu3anuu  OHOJIOTMYECKUX  OOBEKTOB,

[NPUMCHSTh 3HaHUEC | 3HaeT Oonodu3nvyeckue M OMOXUMHYECKUE OCHOBBI
HPUHIATIOB KJICTOYHOH MEMOpaHHBIX TPOIECCOB W MOJICKYJISPHBIX
OpraHusalnnn MEXaHU3MOB KU3HEAECITEIILHOCTH.
OMONOTHUYECKHX OOBEKTOB,
6H0(1)H31/IIIGCKI/IX U OPUCHTHPOBATLCA B MHKPOCKOIIMYCCKUX
OMOXMMHUYECKMX  OCHOB, Ipenaparax u 3JICKTpOHOIpamMMax,
MCM6paHHBIX MPOLIECCOB U pas3iindaTb OCHOBHBIC CTPYKTYPbI KIICTOK;
MOJIEKYISAPHBIX Ymeer .

MIPUMEHSITh 3HAHUS 0 KJIETOYHOU
MEXaHU3MOB

OpraHu3allvu, onoduznyeckux u
JKU3HEESITEIIbHOCTH

OMOXHMHUYCCKHUX OCHOBax

YKA3HEIECSITEIbHOCTH NIPU U3YYECHUU YaCTHBIX




JAJIbHEBOCTOUHbBIN ®EJIEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «Luronorns»

Paspa6otanu: npod). AHUCHMOB
A.IL., nouent 3romuenko H.E.,
acc. ['punyenko A.B.

W neHTHhHKAINOHHBIH HOMEp:
PIIVA. ...... (98)-06.03.01-51.5.09.04-2020

KoHTponbHBIH 3K3eMIUISp HAXOUTCS Ha
Kadeznpe KIeTOYHOH OHOIOTHN U TeHETHKU
IEH

Jlucr 5 u3 63

HayK 1 POBEIECHUN HAYYHBIX UCCIICTOBAHNM.

HaBbIKAMH  pabOTBI € ONTHYECKHM
Bnaneer
MHKPOCKOIIOM.

OIIK-7 - cmocoOHOCTH CTpoeHHe W  (PYHKIIMK  XpPOMOCOM  —
IPUMEHSTD 0a30BBIE Suact I€HETHYECKOTO alIapaTa KICTKH
IpECTaBICHUS 00
OCHOBHDIX Vaeep | PA¥MUATE  XPOMOCOMHBIC  IUIACTHHKH  Ha
3aKOHOMEPHOCTSX u MHUKpoTIperaparax
COBPEMEHHBIX
AOCTIIKCHHMAX TCHCTHKH H METOJAMU MUKDPOCKOIIMM IpU  U3y4EHUH
CeNeKIMH, O TeHOMHKe, | Ba/ICeT XPOMOCOM
IPOTEOMHUKE

OIIK-9 - cnocoGHOCTS MEXaHHM3Mbl PEAYIUIMKAIMd XPOMOCOM U
HCIIONB30BaTh  0a30BBIE Suaet MHTOTHYECKOTO JICJICHUS KJIETOK
IpEACTABICHUS 0
3AKOHOMEPHOCTSIX HaXOHTh Ha MHUKpOIpenapaTax
BOCTPOH3BCICHHS u | YMeeT | MHTOTHYECKHE KICTKH, ONpelessiTh (Hasbl
WHIUBUIYaIbHOTO MHUTO3a
pa3BUTHS  OMOJIOTUYECKUX
00BEKTOB, METObI
nonyueHns m paboTH | Bracer | HAEPKAMA paboTBl  C  ONTHYECKHUM
5SMOPUOHAILHBIMH MHKPOCKOTIOM.
00BbEKTaMU

Jlnst hopMHupoBaHUs BBINIEYKA3aHHBIX KOMIIETEHIIMA B paMKaX IUCHUTLTAHBI

((LII/ITOJ'IOFI/IH)) MNPUMCHAIOTCA CICAYIOMNUE METOAbI aKTHBHOIO0/ HHTEPAKTHBHOI'0

o0y4eHMS:
Jlek1InoHHbBIE 3aHATHUS:
1. JIekumsi-Bu3yanu3anusi;

2. JIeknusg-0Oecena;
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3. JIexmus mpecc-KoOH(EepeHITHsI.
JlaGopatopHbie pabOThI U KOJUIOKBUYMBI:
1. KomtokBuym-aucmyr;

2. KomnokBuyM-tipecc-KoH(pepeHIIUs.

|. CTPYKTYPA U COJIEP’)KAHUE TEOPETUUYECKOH YACTHU KYPCA
Jlexnuu (16 1)

Tema 1. Benenue. [Ipeamer u Mmetoabl nuutooruu (1 4)
[{utonorus - ee 3a7ja4l U MECTO CPEAU IPYTUX HAYK.

MGTO)II::I U MCTOAOJIOIHs N3YUCHUS KIICTOK.

Tema 2. Kiterka - a1eMeHTapHas xkuBas cucrema (1 1)
Kietka kak oTKpbITass MeTaboau4YecKas CucTeMa.
XUMHYECKHAN COCTAB KJIETKH.
Kinerka kak nuadpopmaimonHas CaMOBOCITPOU3BO/IAIIASICS CUCTEMA.
KiieTka kak CEeHCOpPHO-pPEaKTHBHAS CAaMOPETYJIHPYIOIIASICS CUCTEMA.
Knerka kak ymopsjgodeHHas CTPYKTypupoBaHHas cucrema. Ilpo- wu

AYKAPUOTHBIE KIIETKH.

Tema 3. I'eHeTHuyecKuil anMapaT KJICTKHA U OPraHU3alus TPAHCKPUIIIIUT
(k1eTouHOE AAPO) (2 U)
OOmiasi xapakTepUCTHKAa TE€HETHMYECKOIro ammapara Mpo- U JyKapHOTHBIX

kJeTok. Pazmep renoma. OO01iee ctpoeHue u GyHKIUS KIETOYHOTO siapa.
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CocrtaB ¥ CTpyKTypHasi opranu3anus xpomatuHa. Hykiieocombl, HyKJIEOMEpHI,
XPOMOMEPBHI, XpOMOHEMA, XpOMaTUAA. JYXPOMATHH U T€TEPOXPOMATHH.

XPpOMOCOMHBII HA0Op, KAPHOM U KapUOTHII.

TpaHckpUNIIMOHHAs aKTUBHOCTh XpOMAaTWHA, cUHTE3 W mnpoueccuHr MPHK.
Crmnaticunr. Mopdonorudeckoe Boipakerne cuaTe3a MPHK.

CrpykTypa U GyHKUUH SIpbIIIKA, (HOpMUPOBaHHE PUOOCOM. SNPBIMIKOBBIN
opraHu3arop. Yucio saphIek.

SAnepHast 000J104Ka, MATPUKC U SAECPHO-IIUTOIIA3MATUUECKHIE OTHOIICHUS.

Tema 4. Opranuzanus NJIACTHYECKOro0 MeTa00JIM3Ma B IUTOILIA3Me

(BakyoJsipHasi cUCTeMAa KJIeTKH) (2 1)

OO611ast xapaKTepUCTUKA CUCTEMBI TUIACTUYECKOT0 METa00IM3Ma.

Pubocombl 1 mepoxoBaThlil (rpaHyISIPHBINA) SHAOIUIA3MATHYECKUN PETUKYIIYM.
buocuHTe3, MpOIeCCUHT U TPaHCHOPT OeIKa.

I'mapkuii  (arpaHynisipHbI)  SHOOIUIA3MATHUYECKUM  PETUKYIyM H  €r0
MPOM3BOJHBIC. BUOCHHTE3BI, NETOKCUKAIINS, KOHIIEHTPUPOBAHUE BEIIECTB.

Anmapatr Tonpmxu (mmactuHyaThiii  kKoMmriiekc). Cekpenus, OOHOBIEHHE
MJIa3MajieMMbl, BHYTPUKIIETOYHAS M3O0JISIMs BellecTB. Be3ukynspHo-MeMOpaHHBIN
KOHBEWED KIICTKHU.

JInzocomsl u BHYTPHUKIICTOYHOC ITHMIICBAPCHUC.

Tema 5. Opranuzanusi JHepreTU4ecKOro MeTadoau3mMa

(MuTOXOHAPUH U MIacTHABI) (1 1)

buoxumus sneprernueckoro oomena. Iukn AT®. Xemocunres, GpoTOCHHTES,
TJIMKOJIN3, JbIXAHUE.

Crpyktypa u  (QyHKIMM MUTOXOHApUM, MexaHu3M cuHte3a ATO.
[1mazManiemmMa npoKapuor.

Crpykrypa u ¢pyHkuuu miactuf, cuate3 ATO.
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HOHyaBTOHOMHOCTB IacTua M MHTOXOHﬂpHﬁ, THUIIOTE3a CHUMOHMOIcHe3a

9YKAapPHUOTHLBIX KJICTOK.

Tema 6. OnopHo-aBUTraTe/IbHAA ccTeMa (IUTOCKeeT) (2 1)

CocraB u 00111ast XapaKTEepUCTUKA OMIOPHO-/IBUTATEIBHON CUCTEMBI.

[IpomexxyTouHbIe (PUITAMEHTHI.

MukpodunameHTsl.  AKTUH-MHUO3MHOBBIM  KoMmiuiekc.  KopTukaibHbie
(unamMeHTsl, cTpecc-PuOPUILIBI 1 MUODUOPHUILIIBL.

Mukpotpy6ouku. LleHTpruonu u KiIeTO4HbIN 1eHTp. TpaHcnopTHas (QyHKIMS
MUKPOTPYOOUEK, ABUTATEIbHBIE OCIKU. PECHUUKHU U KT'YTHUKHU.

XKryTtuku 6aKTepHii.

Tema 7. [loBepXHOCTHBIM aNapaT KICTKH

(n1azmaTuyeckasi MeMOpaHa, mjiazmMajaemMma) (2 4)

CoctaB u oOmiasi xapakTepuUCTHKa IOBEPXHOCTHOro ammaparta. MewmOpaHa,
IJIMKOKAIUKC, KOPTUKAIbHBIA LIUTOCKENET.

baprepHO-TpancnopTHas byHKIHS. [TaccuBHBIN 51 AKTUBHBIN
TpaHCMEMOpAaHHBIA  TpaHCHOpPT. MeMOpaHHbIH MOTEHIMal, €ro 3Ha4YeHHeE.
Be3ukyspHbIil TpaHCIIOPT.

PenentopHo-curHaneHass QyHknus. CocTtaB M MEXaHU3MBbl  JeHCTBUS
MeMOpaHHBIX pelenTopoB. Penentopbl TOPMOHOB M MeaAMaTopoB. Penenuus B
peakMsIX pacrio3HAaBaHUs U UIMMYHHUTETA.

AI[I‘CBI/ISI N MCXKKJICTOYHBIC KOHTAKTHI.

Tema 8. Penpoaykuus KJ1eTOK (2 1)
MutoTndeckuil (KJI€TOYHBI) LUK ero perymsuus. Ilepuoasl untepdassi,
MuTO3. « KOHTPOJIBHBII MyHKT» IIUKIIA, BEIXOA B UG (HEPEHIIMPOBKY, MTOKOI, allonTo3.

['eHeTMYECKUI KOHTPOJIb [IUKJIA.
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3akoHomepHocTu perunkanuu JHK. TlomykoHcepBaTUBHOCTH, PEILIMKOHHAS
OpraHu3alus XpOMOCOM, ACHHXPOHHOCTb, pEMapaTUBHBIA CUHTE3, pEIUIMKAIUs
TEJIOMEPOB.

Kunetnueckue MmexaHu3Mbl MUTO3a: npoMeTada3Hble U aHadazHble ABUKCHUS
XPOMOCOM, IUTOKUHES.

CpaBHuTeNbHAs HATONOTUS MUTO3a. OpTO- U MIIEBPOMHUTO3.

Moaudukanu ~ MUTOTHYECKOTO  IUKIA.  DHAOPEHPOIYKIUS  KIETOK:

MUTOTUYECKUM 6J'IOK, 9HAOMMUTO3, SHAOPCAYILIINKAIIHA. HOJ’II/IHJ'IOI/II[I/IH U IIOJIUTCHU .

Tema 9. [Inddepennuanus KieTok (2 4)

OO6uue mnoHsTHS: KiaeTouyHas auddepeHuunanusi, TUCTOreHE3, CTBOJIOBBIC
KJIETKU ¥ uX noreHuuu. Kierounslit qiuddepoH, KiIoH, HOMyIsLus.

Teopus quddepeHunanbHOM SKCIPECCU I'EHOB.

Nunyktopel u  perynaropsl auddepeHnmnanu  KIeToK. OMOpHUOHaIbHAs
JeTepMUHAIMS, SMOPUOHANIbHAS UHAYKIIMS, HEHPO-TyMopasbHas peryJsiiusl.

Mexanusmbl nuddepeHnnanbHol skcnpeccun TeHoB. llpsimas u Hempsimast

PETryJISILUS SKCIPECCUM T€HOB. AJTbTEPHATUBHBIN CIIANMCHHT.

Tema 10. Knerounast Teopus (1 1)
Hcropus co3nanus KI€TOYHON TEOPUH.
CoBpeMeHHOE COCTOSIHUE KIIETOYHON TEOPUH, €€ MOCTYIIaThI.
3HayeHue KIJIETOYHOM Teopuu sl oOmiei Ouosioruu, €€ 4YacTHBIX Hayk,
OMOMEINIINHBI 1 OMOTEXHOJIOTUH.
Jlekuus nmpecc-KoH(pepeHuus
B3auMoCBsI3b KJIETOYHBIX CTPYKTYP U MPOLIECCOB.

OT KJIETOK K TKaHAM, OT OUTOJOI'MU K TMCTOJIOI'NH, (l)I/ISI/IOJ'IOFI/II/I, 3M6pI/IOHOFI/II/I.
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Il. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKOMN YACTHU KYPCA
JlaGopaTopHble padoThl M KOJJIOKBUYMBI (26 4)

JlaGopaTopHnasi padora Ne 1. CeeroBass Mukpockonus. Qomas mopgdoiorus
KJIEeTKH (2 4)

1) CBETOMUKPOCKOTMYECKAsI TEXHUKA;

2) O611as MOp¢oJIOTHsI pAaCTUTEIBLHON KIIETKU;

3) O01as Mopdoaorust >)KUBOTHOM KIIETKH;

4) 'nCTOXUMHUYECKHE OKPACKH.

JlaGopaTopHasi padora Ne 2. JjIeKTPOHHAA MUKPOCKONUA. YJIbTPACTPYKTYpa

KJIeTKH (2 4)

1) [IpuHuMnuagbHas cxemMa yCTpOMCTBA 3JIEKTPOHHBIX MUKPOCKOIIOB;

2) Tunbl 2JIEKTPOHHBIX MUKPOCKOIIOB;

3) MeTouKu NpUroTOBJIEHUS MPENapaToB JJIs JIEKTPOHHON MUKPOCKOIHH;
4) YapTpacTpyKTypa KIETKH;

5) EnuHunpl u3MepeHus U MacmTad B MUKPOCKOTIUH.

JlabopaTtopnasi pa6ora Ne 3. CTpykTypa XpoMaTuHa u xpomocom (1 1)
1) O6mast mopdosiorus siapa;
2) YibTpacTpyKTypa siapa;

3) XpOMOCOMHBIH ITUKII B MEHO3E.

JlabopaTopHuasi padora Ne 4. Uurepdasnoe siapo. Tpanckpunuus (1 1)
1) O6mras Mmopomorus AaphIIIKa;
2) Cunres u npoueccunr pPHK. Ynerpactpykrypa siapbiiika;

3) ABTopaaunorpadus u ee UCIOIb30BaHUE MPU U3yUYEHUU CUHTE30B.
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KosnokBuym n tecrupoBanue Ne 1. CTpykrypa v pyHKIMHE KJIETOYHOTO0 siapa (2

)

JlabopaTopnasi padora Ne 5. Meraboanuyecknid annapar nuromiasmbr: JIIP,
anmnapat INoabaxu (1 1)

1) Opracromnazma (LLIDP, Turpoun1) HEPBHBIX KIETOK CIIMHHOTO MO3Ta;

2) Anmapar ['oJib/Ki B HEPBHBIX KJIETKAX CIIMHAIBHBIX TAHTJINCB;

3) Yaberpactpykrypa IIDP u anmapara ["onbaxu.

JlaGoparopHass padora Ne 6. Meraboanyeckuil anmapar IUTOIJIA3MBI,
cexkpenusi, Ju30coMbI (1 1)

1) Mopdosorust aliiHapHBIX KJIETOK MOPKEITYI0YHOM JKeTe3bl;

2) YbTpacTpyKTypa allMHApPHOU KJIETKU MOJIKETYI0YHOM JKEJIe3bl;

3) Mopdomorust 60KaTOBUAHBIX KIETOK KHIIICUHHUKA;

4) YpTpacTpyKTypa O0KaJTOBUIHON CIU3UCTOM KICTKH;

5) Mopdonorus ¢parouTos;

6) CxeMa BHYTPHUKJIETOUYHOTO MUIIEBAPEHUS TI0 JAHHBIM 3JIEKTPOHHO-

MHKPOCKOITMYECKUX UCCIIETOBAHUMN.

KosnokBuym u TectupoBanue Ne 2. Opra"Hu3anusi INIACTHYECKOIO

MeTabou3Ma (2 4)

JlaGoparopHasi padora Ne 7. OpraHuzanusi 3JHePreTu4eckoro meradoamnsma (2 4)
1) O6u1as Mmopdoaoruss MUTOXOHAPHUIA;
2) YIIbTpacTpyKTypa MUTOXOHIPUH;

3) YabTpacTpykTypa XJIOPOILIacTa.
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KosnoxkBuym n tecrupoBanue Ne 3. buoxumuuyeckue 0CHOBbI H OPraHU3 AU

JHEPreTu4ecKoro Meradoausma (2 4)

JlabopaTopHasi padora Ne 8. OnopHo-ABUraTeJIbHbIN anmmapar (2 1)
1) O6mas Mopdonorus MonepevHoIIOCaToOro MIIIIEYHOTO BOJIOKHA;
2) YiapTpacTpykTypa MUODpUOpUILT;
3) OGmias Mmop(ooTHsT KUHOIMIINK;

4) YapTpacTpyKTypa peCHUYEK U KIYTUKOB.

JlaGoparTopHasi padora Ne 9. [IoBepXHOCTHBIN anmapar KJIeTKHU (2 1)
1) leTounas kaiiMa KJI€TOK KHIIIEIYHOTO SITUTEIIHS,
2) YapTpacTpyKTypa MUKPOBOPCHUHOK;
3) O6mast Mop(hoorus U YABTPACTPYKTYPA MEKKIETOUHBIX KOHTAKTOB;

4) Knaccudukanusi MEXKJICTOYHBIX KOHTAKTOB.

KosnokBuym n tecrupoBanue Ne 4. OnopHo-ABUraTe/IbHbIN U IOBEPXHOCTHBIN

anmnapartbl KJeTKH (2 1)

JlaGopaTopHasi padora Ne 10. Penpoaykuust kKjiaeTok: Muto3 (1 1)
1) Muto3 pacTUTENIbHON KIETKH;
2) MuUTO3 )KUBOTHOM KJIETKHU;

3) MutoTtnueckuii anmnapar.
JlaGopaTopHasi padora Ne 11. Penpoaykuusi KjieTok: dHA0penpoaykunusa (1 1)
1) DHHOMUTO3 B KIETKAX Pa3HBIX TUIIOB;

2) IlonuTeHHbIE XPOMOCOMBI.

KosnnoxkBuym u TecrupoBanue Ne S. Penpoaykuust v nuggepeHuupoBka
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KJIeToK (1 9)

KonnokBuym-gucmyt Ne 6 (0,5 4)

[ToueMy KJIeTKa CUMTAETCS DJIEMEHTAPHOM KUBOM CUCTEMOM ?

KosutokBuym-nipecc-koHpepenmus Ne 7 (0,5 1)
Uroru peiitunra.

Bomnpock! 1 0TBETHI 3K3aMeEHa.

I1l. YHEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOTHI OBYYAIOIIUXCSI

Y4ebHO-MeToAMUeCcKOe 00ECIIEYeHHE CaMOCTOSTEILHON paboThl 00YUaIOMUXCS
no quctumnHe «{uronorusy npencrasneno B [Ipunoxenun 1 u BKiIroyaer B ceost:

- JIaH-Tpa(UK BBIMOJIHEHHUS CaMOCTOSTEIbHON paboThl MO AUCLUUIUIMHE, B TOM
YHClie IPUMEpPHbIE HOPMBI BPEMEHH Ha BBITIOTHEHHE 110 KAXKIOMY 33JIaHUIO;

- XapakTEepUCTHKA 3aJaHui Uil CaMOCTOSITENbHOW pabOThl CTYAEHTOB U
METOJMYECKNE PEKOMEHIALINHU IO UX BBITIOJIHEHUIO;

- TpeOOBaHUs K IPEICTABICHUIO H 0(OPMIICHHIO PE3yIbTaTOB CAaMOCTOSTEILHOM
paboTHI;

- KPUTCPHUHU OLICHKH BBIITOJITHCHUA CaMOCTOSITEJIbHOM pa6OTI)I.

IV. KOHTPOJIb JOCTUXEHUS LEJEN KYPCA
JI1s1 KOHTPOJISt UCTIONIB3YIOTCS CIIEAYIOIINE OLIEHOUYHbBIE CPECTBRA:
YO-1 —unauBuyaibHOE cOOECEe0OBaHNE, B OCHOBHOM Ha DK3aMECHE;
YO-2 — KO/UIOKBUYM — yueOHOE 3aHSATHE B BUE KOJUIEKTUBHOTO cOOECe10BaHus;

[1P-1 — nucbMeHHBIN (MJIM KOMIIBIOTEPHBI) TECT;
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[1P-6 — maGopaTopnas pabdora.

Ne | KonTposnmpyembie MOYIH O1ieHOYHBIE CpEJICTBA -
1/ /pa3nensl / TeMbl Kopp! 1 sTamnst HAaMMEHOBAHHE
i JUCIUILTAHBI dbopMupoBaHus TEKYIIUHA | IPOMEKYTOUHAS
KOMTICTCHITHIA KOHTPOJIb aTTecTalus
1 | Tema 1. Benenue. OIIK-5 | 3nanue I1P-6 YO-1
[Ipenmer u meToABI OIIK-7 | Ymenue
LUUATOJIOTHH Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
YmMenue
Bnanenue
2 | Tema 2. Knerka - OIIK-5 | 3nanue I1P-6 YO-1
AJIEMEHTApHAs )KUBAsI OIIK-7 | Ymenue
cucrema Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
YmMenue
Bnanenue
3 | Tema 3. 'eneTndeckwmii OIIK-5 | 3nanue YO-2 YO-1
arnmapar KJIeTKH 1 OIIK-7 | Ymenue I1pP-1
OpraHu3aIus Bnanenue I1P-6
TPAHCKPUIILINH OIIK-9 | 3nanue I1P-6 YO-1
(unTepazHoe Aapo) Ymenue
Bnanenue
4 | Tema 4. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
MJIACTUYECKOTO OIIK-7 | Ymenue I1pP-1
MeTabor3ma B Bnanenue I1P-6
nuroruiazme (Bakyossipaast | OI1K-9 | 3uanue YO-2 YO-1
CUCTEMa KIICTKH) YMmenue I1P-6
Bnanenue
5 | Tema 5. Opranuszanus OIIK-5 | 3nanue YO-2 YO-1
SHEPreTUYECKOTO OIIK-7 | Ymenue I1P-1
MeTadoInu3Ma Bnanenne I1P-6
(MHTOXOHAPUHU U OIIK-9 | 3nanwue YO-2 YO-1
TUTACTHTBI) Ymenue I1P-6
Bnanenue
6 | Tema 6. OnopHo- OIIK-5 | 3nanue YO-2 YO-1
JIBUTATEIbHAsA CHCTEMA OIIK-7 | YMmenune I1P-1
(uMTOCKENeT) Bnanenue I1P-6
OIIK-9 | 3nanwue YO-2 YO-1
YMenue I1P-6
Bnanenue
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7 | Tema 7. IToBepxnoctHbiii | OIIK-5 | 3Hanwue YO-2 YO-1
amnmapar KJICTKH OIIK-7 | Ymenue I1P-1
(TutazmaTudeckas Bianenune T1P-6
mMeMmOpaHa, mnazmaiemma) | OIIK-9 | 3nanue YO-2 YO-1
Ymenue I1P-6
Brnanenue
8 | Tema 8. Penponykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenue I1P-1
Bianenue T1P-6
OIIK-9 | 3nanue YO-2 YO-1
Ymenue I1P-6
Brnanenue
9 | Tema 9. Tuddepenmumanms | OIIK-5 | 3nanue YO-2 YO-1
KJICTOK OIIK-7 | YMmenue I1P-1
Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
YmeHue
Brnanenue
10 | Tema 10. PeakTUBHOCTB, OIIK-5 | 3uanue YO-2 VO-1
IIaTOJIOTUS U CMEPTh OIIK-7 | Ymenue I1P-1
KJIETOK Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
Ymenue
Brnanenue
11 | Tema 11. Knetounas OIIK-5 | 3nanue YO-2 YO-1
TEOpUS OIIK-7 | Ymenue
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
Ymenue
Bmanenne

KoHTpobHBIE U METOAMYECKHE MaTepHasbl, a TaKKe KPUTEPUU U TMOKA3aATEeIIH,
HEOOXOMMbIC /U OLICHKU 3HAHUM, YMEHUN, HABBIKOB U XaPAKTEPU3YIOIINUE DTaIlbI
dbopMHUpOBaHUS KOMIETSHINI B TIPOIIECCE OCBOEHUSI 00pa30BaTEIbHON MPOTPAMMBI,

npeacrasieHsl B [Ipunoxenun 2.
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V. CIMCOK YYEBHOM JIUTEPATYPBI U
NHPOPMAILINMOHHOE OBECIIEYHEHUME JUCIHUIIJIMHbI

OcHoBHas JuTEpaTypa

. Ans6eptc b., JIxkoncon A., JIstouc JI. u ap. MomnekynspHast OM0JIOTusl KJIETKH.
T. Il. MockBa-Mxesck, 2013. I'm. 17. Knerounsri mukia. C. 1620-1706.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU

. AaucumoB A.Il. IMutonorus. KoHcrekT-npe3eHTalys JEKIHMOHHOTO Kypca.
BrnanguBocTtoxk: U3/1-BO JIBODY, 2017. — Pexum JIOCTyIIA:
https://www.dvfu.ru/upload/medialibrary/026/AHUCUMOB _Ilutosorus.pdf

. AnucumoBa A.A., Kapetun HO.A., AuucumoB A.Il. buonorus kieTtku c
OCHOBaMU AMOPHOJIOTUM M TUCTOJOTUM. BiaauBocTok: u3n-Bo [laabHEBOCT.
VH-TA, 20009. 220 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU

. AaucumoBa A.A., Kapetun [O.A., AnucumoB A.Il. buonoruss kimerku c
OCHOBaMH 3MOPHOJIOTMM W THUCTOJOTHM [DJEKTPOHHBIA pecypc] : ydeOHOe
nocoobue / A. A. Anucumona, 0. A. Kaperun, A. Il. AHuUCUMOB ;
JlanpHEBOCTOUHBINM TOCYJAapCTBEHHBIM YHUBepcUTeT, Poccuiickas akamemus
Hayk, JlanbHeBocTOuHOE OoTAenenue, Muctutyt ouonoruu mops. 2009. 220 c. —
Pexxum JIOCTyma:

http://elib.dvfu.ru/vital/access/manager/Repository/vtls:000843114

. I'mcronorusi, murosnorusi, smOpuosiorusi: arjac: ydeOHoe mocobue / B.JL
beikoB, C.M. IOmkanneBa. — M.:. I'DOTAP-Memma, 2012. — 293 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695364&theme=FEFU

. I'uctonmorus, amOpuonorus, nutosorus / Ilox pen. FO.M. AdanacseBa, H.A.
Opunoii, b.B. Anemmuna. - M.: TDOTAP-Meaua, 2013. — 798 c. http://srv-
vtls-01.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU
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7. 3umatkuH, C. M. ['uctosorus, UMUTONOTUS W SMOPHUOJIOTUSA [DJIEKTPOHHBIN
pecypc] : yuebHoe mocobue / C. M. 3umMaTKuH. — DJIEKTPOH. TEKCTOBbHIE
JnaHHbIe. — MuHck : Bemmiimas mkona, 2013, — 229 ¢. — 978-985-06-2224-
2. — Pesxxum poctyma: http://www.iprbookshop.ru/20210.html

8. Kmerku mo Jlpromny/ Kaccumepuc um gap.; mep. 2-ro annin Msm. — M.:
JlaGoparopus 3Hanui, 2016. — 1056 c. Y. 5. JleneHue KIETOK, aloNTO3 U pak.
C. 640-791.

9. CokomoB B.M. Ilutonorusi, THUCTONOTHS W SMOPHOJOTHS [DIEKTPOHHBIHI
pecypc]/ Cokxonor B.U., Uymacos E.U., UBanoB B.C.— D1eKTpOH. TEKCTOBBIE
nanaeie.— CII6.: Ksampo, 2016.— 400 c. — Pexum npocryma:
http://www.iprbookshop.ru/60212.html

10.Yenmor IO.C. Bpeaenue B KICTOYHYIO OHOJIOTHIO : YYeOHMK IS
YHUBEPCUTETOB MO OuosormdeckuMm crneunanbHocTsM / HO. C. YeHuos. -
MockBa : AnbsHC, 2015. — 494 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU

11.Yennon 1O.C. [{uTonorus ¢ aneMeHTaMu IeUTIOIsIpHON natonoruud. M: U3a-

B0 «Men. undopwmarii. arenrctBo», 2010. 368 c.

JlonmosiHUTEILHAS JIUTEpaTypa

1. beikoB B.JI. Ilutomorms wu oOmas rtuctosorus. OyHKIHOHAIbHAS
MopddoJiorust ki1eTok u TkaHeit yenoseka. C-116: COTHUC, 1999. 520 c.

2. Bacumber 1O.I'., Tpommn E.N., fArno B.B. Iluronorus, rucronorus,
ambpuosorus. C-116: «Jlanb», 2009. 576 c.

3. Bepemaruna B. A. OcHOBBbI 00I1Iel IUTOJIOTHU : y4eOHOE Mmocooue st
BY30B. Mocksa: Axkanemus , 20009. 172 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:290938&theme=FEFU

4. Hepsown JI. I'. ®yakuuoHanbHass MOPQOJIOTUS KICTKUA [DIEKTPOHHBIH

pecypc] ; yaeOHoe mocoowue. Mockaa, 2011.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:403149&theme=FEFU
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5. 3aBap3uH A.A., XapazoBa A.Jl., Monuteun M.H. buosorus kietku: oomas

10.

11.

12,

13.

nurojgorust. C-116.: C-I16I'Y, 1992. 320 c.

Knerku /[Maiikn Ksmepon, Matt Usnimen, benmxamun Jlstonn u nap.] ;
pen.: b. Jletoun [u gnp.]; mep. ¢ anria. W.B. ®@uimunmnouya.Mocksa:
BMHOM. JlabopaTopus 3HAHUH, 2011. 951 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU

Ky3nenos C.JI., Mymxkambapos H.H. T'ucromorus, uurongorus u
sMmOpuosiorust: [4acte 1 u3 2] PDF: YueOHuk nis MEIUIMHCKUX BY30B. -
M.: OO0 "Menuuuackoe uHbopManuonHoe areHTcTBo", 2007. - 600 c.

Pexum noctyma: www.twirpx.com/file/752383

Kysnenos C.JI, Mymxkambapos H.H., Topsukuna B.JI. Atnmac mno
THUCTOJIOTMM, ULUTOJOTMM M 3MOpuosoruu. — M.: Menununackoe
nH(popmManmoHHoe areHcTBo, 2002.- 374c.

ITotoBa WM. A. OCHOBBI IIMTONOTHMH : ydeOHOE mocoOwe sl BY3O0B.
Komcomonbck-Ha-Amype: HM3a-Bo  KomMcomolIbCKOro  meaaroruyeckoro
yHuBepcureta, 2006. 130 c.

[Ipaktukym no uwuronoruu: nox pen. FO.C.Uenmoa. M.: Uzn-so MI'Y,
1988. 294 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:115912&theme=FEFU

Poman X.-K., Cenomm A., Cenomm JI. Atiac mo Omonorum KieTku. M.:

Mup, 1978. http://lib.dvfu.ru:8080/lib/item?id=chamo:57001&theme=FEFU

CamyceB P.II., CmupHoB A.B. ATnac 1o UMUTOJIOTUHU, TUCTOJOTUH H
smOpuosioruu. M.: OOO N3a-Bo Onukc, Mup u odpazoranue, 2006 r. 400
C.

Coru B.®., lpiranosa H.A., A6aynxun I'.B. CtpykrypHO-QyHKIIMOHATbHAS
OpraHu3alMs SyKapUOTHUECKOU KIIETKH : y4eOHO-METOJUYECKUN KOMILIEKC

/YIbSTHOBCKUM TOCYNapCTBEHHBIH YHUBEpPCHUTET. YIbSHOBCK: M34-BO



http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU
http://www.twirpx.com/file/752383
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%9e%d1%81%d0%bd%d0%be%d0%b2%d1%8b%20%d1%86%d0%b8%d1%82%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d0%b8%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%be%d0%b5%20%d0%bf%d0%be%d1%81%d0%be%d0%b1%d0%b8%d0%b5%20%d0%b4%d0%bb%d1%8f%20%d0%b2%d1%83%d0%b7%d0%be%d0%b2%20%5b%d0%98.%20%d0%90.%20%d0%9f%d0%be%d0%bf%d0%be%d0%b2%d0%b0%5d%20%20%3b%20%d0%9a%d0%be%d0%bc%d1%81%d0%be%d0%bc%d0%be%d0%bb%d1%8c%d1%81%d0%ba%d0%b8%d0%b9%20-%d0%bd%d0%b0-%d0%90%d0%bc%d1%83%d1%80%d0%b5%20%d0%b3%d0%be%d1%81%d1%83%d0%b4%d0%b0%d1%80%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9%20%d0%bf%d0%b5%d0%b4%d0%b0%d0%b3%d0%be%d0%b3%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82.&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:115912&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:57001&theme=FEFU
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%5b%d0%98%d0%b7%d0%b4-%d0%b2%d0%be%20%d0%a3%d0%bb%d1%8c%d1%8f%d0%bd%d0%be%d0%b2%d1%81%d0%ba%d0%be%d0%b3%d0%be%20%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82%d0%b0%5d&beginsrch=1
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VY IIbSIHOBCKOTO YHUBEPCUTETA, 2006. 84 C.

14,

15.

16.

http://lib.dvfu.ru:8080/lib/item?id=chamo:254884 &theme=FEFU

Yaym6exoB O.I'., ['ucronorus, 3MOpHOIOTHS, MUTOIOTUS [DIEKTPOHHBIN
pecypc] : yueObHuk gans By3oB / Ilom pen. O.0. VYmymOGekosa,
0. A Yensmmena. - 3-¢ u3a. - M. : [DOTAP-Menma, 2012. - 480 c. - ISBN
978-5-9704-2130-7 - Pexum JIOCTYyTa:
http://www.studentlibrary.ru/book/ISBN9785970421307.html

[Manenko JI. B., boiiko 1O. C. Iuronorus: yuyeOHOe mocoOue st
CEJIbCKOXO3SIUCTBEHHBIX BY30B TI0 OMOJOIMYECKMM CHEIHAIbHOCTSIM
[PoctoB-Ha-Jlony: denukc, 2009.186 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:292940&theme=FEFU

YennoB 1O.C. BBenenue B kiIeTOuHyr0 Ouosoruto: 4-¢ uza. M.: Usn-Bo
HKI] AKaeMKHUTA, 2004. 494 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:6518&theme=FEFU

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AnTepuer»

http://elementy.ru/ - sneKTpOHHBIN pecypc HAyYHbIX HOBOCTEH.

http://molbiol.ru/- snexTpoHHBIH pecypc Mo MOJIEKYJIIPHON OHOJIOTHH,

http://humbio.ru/humbio/cytology/00000d33.htm - ©6a3a 3HaHuW 1O

«buonorum yegoBeka»: buojorusa KieTKu.

http://biology-of-cell.narod.ru/ - 3JeKTPOHHBIH pecypc MO KIETOYHOU

OMOJIOTH.

http://webembryo.narod.ru/cel_biol.htm - osiekrpoHHBIH pecypc 1O

KJIETOYHOM OMOJIOTHH.
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6. http://window.edu.ru/resource/881/74881 - Kabasa H.B., Kab6asu O.C.

buonorus knetku. Moayns 1 nucrumuasl "O6mas ouonorus". - Maiikor:
N3n-Bo Appirerickoro rocynusepcurera, 2011. - 50 c.

7. http://window.edu.ru/resource/457/59457 - Mamxkuna O.C., JlaBnuHCKHIHA

A.B. IluTonormyeckoe u3y4€HHE PACTUTEIBHBIX M IKUBOTHBIX KIETOK:
VYyebnoe nocodue no kypey "Lutonorus”. - Boponex: U3n-so BI'Y, 2005.
- 79 c.

8. http://window.edu.ru/resource/331/65331 - Pasun C.B., beictpunkuii A.A.

XpomaTuH: ynakoBaHHbI reHoM. - M.: BUHOM. JlaGoparopusi 3HaHUiA,
2009. - 176 c.

9. http://humbio.ru/ - ba3za 3HaHui1 110 OUOJIOTUH YETOBEKA.

Ilepeyenb nH(pOPMALTMOHHBIX TEXHOJIOTMH U
NMPOrpPaMMHOI0 obecneyeHmst

1. Ilpu ocymiecTBiaeHMH 00pa30BaTEILHOTO MPOLECCa CTYIEHThl UCIOIb3YIOT
nporpamMmmHoe obecneuenue: MicrosoftOffice (Access, Excel, PowerPoint, Word u
Tp.), DJIEKTPOHHBIE pecypchl caiita JIBOY, Bxmtouas ObC [IBOY.

2. Hayunas onektponHass  Oubnumoreka eLIBRARY, »saexkrpoHHO-
OubnmuoTeyHass cuUcTeMa u3JIaTrenbcTBa  «JlaHby, dIeKTpoHHas OuOIMOTEKa
"Koncynprant crynenta”, uapopmanronnas cucrema "EJJMHOE OKHO" nocryna
o0pa3oBaTeNIbHBIM pecypcaM JOCTYIl K AJIIEKTPOHHOMY 3aKa3y KHHUI' B OMOJIMOTEKe

JIBOY.

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO INCHUIIJIMHBI

B npouecce wm3ydenus gucuuiuimebel - «Lluromorus» — mpennararoTcs
pa3HOOOpa3Hble METO/Abl M CPEJICTBA OCBOCHUSI y4E€OHOTO COJEp)KAHMS: JIEKIUH,
nabopatopHble paOOTHl, KOJUIOKBHYMBI, KOHTPOJIbHbIE pPaOOTHI, TECTUPOBAHUE,

CaMOCTOATCIJIbHaA pa60Ta CTYyACHTOB.
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Jleknuu

Jleknusi — ocHOBHasi akTHWBHas (opMa ayJUTOPHBIX 3aHSATHH, Pa3bSICHCHUS
OCHOBOITOJIATAIONIMX TEOPETUUECKUX pa3/iesioB OUOJIOTHU, KOTOpas Ipearnosaraer
WHTEHCUBHYIO YMCTBCHHYIO JICSITCIBHOCTh CTYACHTA M OCOOCHHO CIIOKHA IS
CTYAEHTOB IIEPBOrO Kypca. JIeKnuss HOCUT TMO3HABATEIbHbBIM, pPa3BUBAIOLINM,
BOCIIMUTATENbHBIN U OPraHU3YIOIUKA XapakTep. KOHCIEKT KN TOMOTaeT YCBOUTD
TEOPETHUYECKUM  Marepuan JucuuiuimHbel. [lpuw  cioymianum  nekuum  Ha®o
KOHCIIEKTHUPOBATh €€ PyOpHKaIMI0, TEPMUHOJIOTHIO, KITIOYEBBIE CJIOBA, ONPEACIICHNUS,
dbopmyibl, Tpadguyeckre cxembl. KOHCIIEKT SIBISIETCS MOJIE3HBIM, KOT/Ia OH MUILIETCS
CaMUM CTYJIEHTOM. MOHO pa3padoTaTb COOCTBEHHYIO CXEMY COKpAILCHHS CJIOB.
HasBanue Tem, maparpagoB MOKHO BBIIEIISITh IBETHHIMUA MapKepaMH.

[Ipu nomamHelr paboTe C KOHCHEKTOM JIEKIUH HEOOXOJMMO HCIOJIb30BaTh
OCHOBHOW Y4YEOHHWK W JIOTOJHUTEIBHYIO JIUTEPATypy, KOTOPbIE PEKOMEH]IOBAHBI IO
naHHOM mucruiuinHe. MIMEHHO Takasi cephe3Has paboTa CTyJeHTa C JEKIMOHHBIM
MAaTEPHUAJIOM IMO3BOJISIET TOCTUYDL EMY YCIIEXOB B OBJIAJICHUM HOBBIMU 3HAHUSIMU.

[Ipyn wu3M0)kKEHUM JEKUMOHHOrO Kypca no aucuumuimHe «Luronorus» B
KadecTBe (OpM UHTEPAKTUBHOTO OOYUECHUS UCIIOIB3YIOTCS: JIEKIUsI-0ecena, JeKIus-
BU3yaIM3alMsi, JIEKIHUS TMpecc-KoHpEepeHlus, KOTOpble CTposATCs Ha 0ase
MPEILIECTBYOIMX 3HAHUM M B CMEXHBIX JUCUHUIUIMHAX. [lng wimroctpauuu
CJIOBECHOM HWHQOpMAIIUU TNPUMEHSIOTCS TpPe3eHTAllMd, WHTEpaKTHUBHAS JIOCKa,
Tabnuipl, cxembl. [lo Xomy W3NOXEHUs JEKIMOHHOTO Marepuajga CTaBITCA
POOIEMHBIE U TPOBOIMPYIONTUE BOTIPOCHI, BKIIOUYAIOTCS DJIEMEHTHI IUCKYCCHH.

Jlekuus-pusyaausanus. YUTeHue JIEKIIMU COMPOBOKIAETCS KOMIIBIOTEPHOU
npe3eHTalrel ¢ 0a30BBIMU TEKCTaMU (3arojoBKU, (OPMYITMPOBKH, KIIFOUEBBIC CIIOBA
U TEPMUHBI), WUIIOCTPAIUSIMH MHKPOCKOMUYECKUX U YIbTPAMHKPOCKOMAYECKUX
M300pKEHUI KIIETOK W TKaHEW, PUCOBAHMEM CXEM MW HamucaHueMmM (GopMys Ha
WHTEPAKTUBHON JOCKE, TPOU3BOJIUTCS IEMOHCTPAITUS HATJISAHBIX TaOJIUIl U CIIAlIOB,

qTo CHOCO6CTByeT Jydmi€My BOCIPHUATHIO H3JIaracMoro marcpualia. HGKHI/IH -
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BU3YalM3alK TPeOyeT ONpeeICHHBIX HABBIKOB — CJIOBECHOE M3JI0KEHNE MaTepuaia
JIOJDKHO COTIPOBOXKAATBHCS M COYETaThCsl € BU3yaldbHOU (dopmoii. Muadopmarus,
U3JI0’KEHHAs! B BUJIE CXEM, TaOJUII, CIai0B, O3BOJIsET (OPMUPOBATH MPOOIEMHBIE
BOIIPOCHI U CIOCOOCTBYET PAa3BUTHUIO NPO(ECCHOHATBLHOTO MBIIUICHUS OyIyIInX

CIICOUaJIuCTOB.

Jlekuusi-0ecena — «auaior ¢ ayJIUTOPUEH» — SBISAETCS PaCHpPOCTPAHECHHOM
dbopMOil MHTEPAKTUBHOTO OOYYEHMS M TO3BOJSIET HEMOCPEJICTBEHHO BOBJIEKATH
CTYJICHTOB B Y4€OHBIN MPOIIECC, TaK KaK CO37aeT MPSAMON KOHTAKT IPEro1aBaTes C
ayautopuend. Takoll KOHTAKT JOCTUTaeTCsl MO XOAY JEKIWH, KOTJla CTyJIeHTaM
3aIaI0TCSL  BOMPOCHI MPOOJEMHOTO, MPOBOIUPYIOMIETO WM HUH()OPMAILIMIOHHOTO
XapakTepa Wi KOrja CTyAEHTaM CaMUM ITPEJIaraeTcs 3a7aBaTb BOMPOCHI. Bormpockl
MpeiaratoTcs BCEM ayJauTOpUH, U JIO00H U3 CTYJACHTOB MOXKET MPEIJI0KUTh CBOU
OTBET, APYrOM MOKET €ro JIOMOJHUTh. [Ipr 3TOM OT JIEKIIMU K JICKIIUW BBISABJISIOTCS
AKTUBHBIC W MMACCUBHBIE CTYJAECHTBI, IPENOAABATEIb IO BO3MOKHOCTH AKTUBU3UPYET
CTYJICHTOB, KOTOpbI€ HE y4acTBYIOT B pabore. Takas Qopma JIEKIHH TO3BOJISET
BOBJICUb BCEX CTYJICHTOB B PabOTy, aKTUBH3WPOBATh WX BHUMAHHE, MBIILICHHE,
MOJIYYUTh KOJUICKTUBHBIN OMBIT, HAYYUTHCA (OpMUPOBATH BONpockl. [IpenmyiiecTBo
JeKIuu-0ecebl COCTOUT B TOM, 4YTO OHA TMO3BOJSIET MPHUBJICKATh BHUMAHHE
CTYJICHTOB K HanboJjee BaKHBIM BOIPOCAM TEMBI, ONIPEACISTh COASPKAaHUE M TEMIT

U3JI0KEHHS] y4eOHOro MaTepuarna.

Jlekuus mpecc-koH(pepenuus. [IpenomaBarens aenaer Kparkoe (TE3UCHOE)
coobmienre. CTyAeHThI 3aJjal0T BOIPOCHI, HA KOTOPbIE OTBEYAIOT MPENOAaBaTeNlb U
JIpyrue CTylaeHTel. Ha OCHOBE BOIPOCOB M OTBETOB Pa3BEPTHIBACTCS TBOpPYECKAs

JIACKYCCHSL.
IIpakTUyeckue 3aHATHS

JlabopaTopubie paGorbl. JlabopaTtopHble pabOTHI MOBBIIIAIOT KayeCTBO

oOy4eHHsI, CIOCOOCTBYIOT Pa3BUTHIO MMO3HABATEIILHONW aKTHBHOCTH Y CTYACHTOB, UX
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JIOTUYECKOTO MBIIUICHUS M TBOPYECKOM CaMOCTOATENbHOCTH. B mpoiiecce
BBITIOJIHEHUS ~ J1a0OpaTOpHBIX  pabOT  yrayOnsitoTcss W KOHKPETU3UPYIOTCS
TEOPETUYECKUE 3HAHUSA, BbIPAOATHIBAETCA YMEHUE MNPUMEHATh HX Ha MPaKTHKE.
[IpuoOpeTatoTcs HaBbIKM pabOThl € MHUKPOCKONAMH, DJIEKTPOHHOTpaMMaMu H
ammacami. CTyIEHT YYMTCS 3apUCOBBIBATH MHKPOCKOIIMYECKHE IIperaparsl,
ONMKCHIBATh HX, MPOBOAUTH CPABHUTENIbHBIA aHaiu3, 0000IaTh MOJIYYCHHBIN
MaTepuan W JenaTh BBIBOABL. Bce 3TO Mo3BoJisieT Tiy0)e MOHATh OCOOCHHOCTU
KJIETOYHOT'O Y TKAHEBOT'O YPOBHEW OpPraHM3alMU KUBOW MaTepUU U 3aKOHOMEPHOCTH
ABOJIIOLIMOHHOW JTMHAMUKHU TKAHEH y MHOTOKJIETOUYHBIX OpraHu3sMoB. @opMHpYIOTCS

HAaBBIKH Hay‘lHO-I/ICCJIeI[OBaTeHBCKOﬁ pa6OTBI u HpOCI)CCCI/IOHaJ'IBHBIe KOMIICTCHIINH.

KossoxkBuymsbl. KommokBuyMm — KoyieKTHBHas (opmMa paccMOTpEeHHS U
3aKperieHust yuyeOHoro marepuaina. KoIOKBUyMbl SIBJISIOTCS OJIHUM W3 BHUJOB
MPAKTUYCCKUX  3aHITHH, TPETHA3HAYCHHBIX I YIIyOJEHHOTO  M3Y4YEHUS
JTUCIUTUIMHBI, TPOBOJATCS B HWHTEPAKTUBHOM pexkume. Ha 3aHsTHAX 1O Teme
KOJUIOKBUYMa pa30uparoTcs BOMPOCHI, W 3aTeéM BMECTE€ C IMpernojaaBaTesieM
IPOBOANTCA HMX OOCYXJCHHE, KOTOpPOE HAMpaBJIEHO Ha 3aKperieHHe MaTepuala,
dbopMHpOBaHHE HABBIKOB BECTH TMOJEMHUKY, Pa3BUTHE CAMOCTOSITEIBHOCTH U
KPUTUYHOCTH MBIIIIEHUS, Ha CITOCOOHOCTh CTYJCHTOB OPUEHTHUPOBATHCS B OOJIBIITUX
WH(OPMAITMOHHBIX TOTOKAaX, BHIPA0OATHIBATH M OTCTaWBATh COOCTBEHHYIO MO3UIUIO
1o MPOOJIEMHBIM BONIPOCaM Y4€OHOMN TUCIUIUIUHEI.

B KkadyecTBe METOOB HWHTEPAKTUBHOTO OOYYCHHS Ha KOJUIOKBHYMax
WCIIOJIB3YIOTCS: pa3BepHyTas Oecena, JUCIYT, Mpecc-KOH(EPEHITHS.

Pa3BepHyTas Oecema MpenanoyiiaracT MOATOTOBKY CTYIEHTOB TO KaKIOMY
BONIPOCY IUIaHA 3aHATHS C CIWHBIM I BCEX TIEPEYHEM PEKOMEHIYEeMOM
00s13aTEIHPHON U JOTIOTHUTEIBHOM TUTEPATYyphl. JOKIaapl TOTOBATCS CTYACHTaAMH TI0

3apaHee MPeJI0KEHHON TEMATHUKE.

JucnyT B Tpynme HWMeEeT psj MOCTOMHCTB. JlucmyT MOXKeT OBbITh BBI3BAH

npernogaBaTciiceM B XOJAC 3aHATHA WK KCE 3apaHCC INNIaHUPYCTCA HM. B xone
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MOJIEMUKHU CTYACHTBI (POPMUPYIOT y ce0s1 HaXOIAUYUBOCTh, OBICTPOTY MBICIUTEIBHON

PCaKIUU.

IIpecc-kondepenuus. [lpenogaBaTens NOpydaeT HECKOIBKUM CTYJEHTaM
MOATOTOBUTH KpaTKue (Te3UCHBbIE) coobmieHus. [locne noknamoB CTyAEHThI 3a1at0T
BOIIPOCHI, HA KOTOPbIE OTBEYAIOT JAOKIAAUYUKU U JIPYTU€ WICHBl IKCIEPTHOU TPYIIIIHI.
Ha ocHOBe BOIIPOCOB M OTBETOB pa3BEepTHIBACTCS TBOpUECKas JTUCKYCCHS BMECTE C

npernogaBaTciICM.

KOHTpOJ’IbeIC TECTHI. I/ICHOHBBYGTCH OJaHKOBOC WIJIM KOMIIBIOTCPHOC
TECCTUPOBAHUC B PCIKNMCE BBI60pa IMPpaBUJIBHBIX OTBCTOB, YCTAHOBJICHHA COOTBCTCTBHA

MOHATUM, 0003HAUCHUSI ICTAJICH HA CXeMaX U MpoY.

Bo3MoxHBI  Takke THUCbMEHHBIE KOHTPOJIbHBIE paboThl B dopme
TPAJULIMOHHBIX ITHUCBMEHHBIX OTBETOB Ha P BOIPOCOB IO IPOMICHHOM TEME,
U3IIOKEHHOW B JIEKIUSAX U OOCYXKJIEHHOM Ha KoyutokBuymax. Hecmotpss Ha
MPOU3BOJILHOCTh (OPMBI, B OTBETaX OO0S3aTEIbHO MCIOJIH30BAHUE TEPMHHOB,
KJTFOUEBBIX CJIOB W MOHATUMN, a IpU HE0OX0aUMOCTH cxeM u ¢hopmyd. [To HeKoTOphIM

TEMaM IMpCAJIaracTcCs PpCUICHUC 3aaa4.

MeToanueckue yKazaHusi 1o padore ¢ JUTepPaTypou

1. Hafgo coctaBuTh NMEpBOHAYAIBHBIM CIUCOK MCTOUHMKOB. OCHOBON MOXKET
CTaTh CIUCOK JIMTEPATyphl, pEKOMEHJIOBAHHBIA B pabouel mporpamme kKypca. s
ynoO0cTBa pabOThl MOXKHO COCTaBUTh COOCTBEHHYHO KapTOTEKY OTOOpaHHBIX
UCTOYHUKOB ((paMuiIMsi aBTOPOB, 3arjiaBUe, XapakTePUCTUKU H3AaHUS) B BHJE
pabGouero ¢aiina B komnbioTepe. Takas kapToTeka UMeeT MPEUMYIIECTBO, T.K. OHA

IIO3BOJIACT I[O63BJI$ITB HCTOYHHUKH, 3aMCHATH II0 HCO6XOI[I/IMOCTI/I OIHHW Ha APYIHcC,
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[TepBoHAYaNbHBIN CIIMCOK JIUTEPATYPHI MOKHO JOTIOJHUTD, UCIIOIB3YS SJIEKTPOHHBIN
katanor Oubmuotexku JIBDY, npu 3TOM He cTecCHSAHTECh 00OpaIaThCs 3a MOMOIIBIO K
COTPYIHUKAM OMOJINOTEKH.

2. Pabotas ¢ nuTeparypodl 1O TOHW WM JPyrod Teme, Haa0 HE TOJBKO
MpOYUTaTh, HO M YCBOUTb METOJ €€ H3Y4YCHHS: CHEIaTh KPAaTKUH KOHCIHEKT,
aITOPUTM, CXEMY IMPOYUTAHHOTO MaTepuja, YTO TO3BOJISIET OBICTPEE €ro IOHATH,

3anlOMHUTh. He PCKOMCHAYCTCA JOCIOBHO IICPCIIUCBIBATH TCKCT.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUITJIMHBI

1. JlexkuuoHHass ayauTopus C MYJbTUMEAUNUHBIM  OOECIICUCHUEM U
WHTEPAKTUBHOU JTOCKOU.

2. Aynurtopusi niis NpOBEACHUS JTAOOPATOPHBIX 3aHATHN, KOJUIOKBUYMOB U
TECTUPOBAHMUS.

3. YueOHas maboparopusi, CHaOXXEHHas TMEPCOHAIBHBIMU MHKPOCKOIIAMH,
MUKPOCKOITMYECKUMH TIpernapaTtaMu, 3JIEeKTPOHOrpaMMaMu, arjacaMu, TaOluIlamH,
ClanlaMu, KOMIBIOTEPHBIMU MTPE3EHTALIUSMMU.

4. JInst OTIEeIBHBIX TEM UCTOJIB3YIOTCS CIEIUATN3UPOBAHHBIC YIEOHO-HAYUHbIE
nabopaTopuu TUCTOJIOTUYECKOTO aHanusa, ONTUYECKOM  MHUKPOCKOIIHH,

KYJBbTUBHUPOBAHH: KIICTOK U TKaHEH.

HaumenoBanue 060py0BaHHbBIX
No MOMEIICHUI U ITIOMEILEHUH ISt
. [lepeyeHbp OCHOBHOTO 00OPYIOBaHUS
I/ | CaMOCTOATEIbHOU paboThl C yKazaHUEM
aapeca
JlaGopatopust  KyJIbTYpbl KJIETOK U | ABTOKJIaB 19 7. HACTONBHBIA TI/aBTOMAT
TKaHEH: Tuttnauer 2340 EMK - 1 mr.; Bech
1 690001, TTpumopckwmii Kpaif, anamutrueckue 210r/0,Imr (Ohaus) — 1 mT.;
" | r. BnaguBoCTOK, HBIT APC Back-UPS CS 650 — 2 mr.; UBIT
0. Pycckuii, kammyc JIBOY, xopmyc L, | APS Back-UPS 1100VA 230V BX1100CI-RS
ayn.L729 — 2 mr.; Komruiekc menkoro o0opynoBaHHs
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s Jlaboparopun  KJIETOYHOW  OWOJIOTHH,
JlamunapusIil mkag Boxun — 1 mr.; Memmanka
MarautHas MSH-300 ¢ nmomorpeBom — 1 mit.;
MynbTUrazoBblii MHKYOaTop Uil CTBOJOBBIX
kietok NU 4950E — 1 mr.; IlpoTounsiii
murodryopumerp BD  Accuri C6 (Becton
Dickinson) — 1 mr.; Cucrema mOIydYeHHs
YABTPAYUCTON BOJBI TS KIETOUHBIX KYJIBTYpP U
MOJIEKYJIIpHOTO aHanu3a Menuana- GuibTp —
1  wr.; cnekrpodoromerp  BioSpec-mini
(Shimadzu. Smonus) — 1 mwmrt.; Tepmocrar
cyxoBo3aymHb BD53 — 1 mit.; XonmoaunbHuk
DAEWOO FRS-T20 FAM - 1 T
Lentpudyra Eppendorf 5810 — 1 mr;
[udposoii remornodounomerp HG-202 Apel —
1 wr.; Hkad cyxoxaposoit BD 115 — 1 mr,;
Mukpockon uHBepTHpOBaHHbBII Axio Observer
co wratuBoM Al st 1a6. uccnenosanuii — 1
IIT.; Cucrema MUKPOUHBEKIUI u
mMukpoManumyssiiuid InjectMan, TransferMan
NK2 (Eppendorf) — 1 mr.; Kosonka
xpomarorpadudeckas Bio-Scale MT2 Column
(7510081) — 1 mwr.; Cucrema mpenapaTHBHOM
XpomarorpauuecKoi OUHMCTKH
ouonornueckux Mmosekyn DouFlow (BioRad,
CHIA) — 1 mr.; Xomonunbhuk Liebherr — 1
wT.; Mynetu-Bopreke V-32 BioSan — 1 mir.;
Lenrpupyra MiniSpin  Plus  Eppendorf
(l'epmanus) — 1 wT.; JIaGopaTopHble CTONBI U
CTYJIBSL.

JIaboparopus
TEXHUKH:
690001, ITpumopckuit kpai,

r. BmaguBocToK,

o. Pycckuit, kammyc /IBOVY, kopmyc L,
ayn.L730

MHKpOCKOHH‘IGCKOfI

Muxkpockon Axio Imager.Al - 2 mr;
Muxkpockon ajist 17ab0paTOPHBIX UCCIIEAOBAHUI
Axio Lab. Al ¢ npunamiexsHocTssMu — 1 1mT.;

MuKpocKombI JUTSt 71a00paTOPHBIX
HUCCIIeJOBaHUN Primo Star c
NpUHAAIISKHOCTIMA — 19 mT.; Mukpockon
Mukmen — 2 mr.; Mopo3unbhauk''Beko-FN
123400" — 1 mrT.; PoTanwoHHBI MHKPOTOM
HM 360 — 1 mr.; Cucrema mna3epHOi

mukpouccekuun DM 6000/LMD6000 Patho
JUISl TCHOMHBIX U TIPOTEOMHBIX HCCIIEIOBAaHUN —
1 wT.; CTepeoMHKpOCKOI Zeiss C alalTepoM —
1 wr.; Ynerpamukporom Leica EM UC6 mns
W3rOTOBJIEHUS yAbTpaToHKUX cpe3oB (Leica
Microsystems) — 1 mr.; MUKpOCKOM JIa3epHBIit
CKaHHUPYIOLTUH IS nabopaTopHbBIX
uccaenoannii LSM 700 (CarlZeiss) — 1 mir.;
Memainka marautHass MSH-300 ¢ nogorpeBom
(1250 o6/mun, 330 C) (BioSan) — 2 m.;

Jlucr 26 u3 63
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JlaGopatopHble CTONBI U CTYJIbSL.

Jlabopatopus THCTOJIOTUYECKOTO
aHaJIM3a:

690001, ITpumopckuii kpai,

r. BmaguBocToK,

0. Pycckuii, xkammyc JIBDY, kopmyc L,
ayn.L731

CryaeHdeckune MUKpockorbl buoJlam — 12 mit.;
Habop MmukporpenapaTtoB MO LUTOJIOTUM U
ructonoruy; Harmsaauenii marepuan (TaGnuipl,
MYJISDKH U JIp.) 1O LUTOJIOTUM U THCTOJIOTHH;
XoNOMWIBHUK JUIsl XpaHeHus mpod — 1 mir.;
Berrsokable mkader — 4 mr.; TepmoctaTsl uis
3aIMBKA U palbOThl ¢ MaTepuaioM — 4 mT.;
CymmibHbiit mkag — 1 mT.; MUKpOTOMBI JUIst
MPUTOTOBJICHUSI Cpe3oB — 6 1mr.; Beckbl
AQHAJIMTUYECKUE U OJJIEKTPOHHBIE UL
B3BEILIMBAHUS BEWIECTB — 3 1IT.; JAUCTHILISATOp —
1 mt.; JIaGopaTopHbIE CTOJIBI M CTYJIbS.

JlaGopaTopus KOH(OKAIILHOU
MHUKPOCKOIIUH:

690001, ITpumopckuii kpaii,

r. BmaguBocTOK,

o. Pycckuii, kamnyc JIBOVY, xopmyc L,
ayn.L477

MHUKPOCKOIT  JTa3epHBIii  CKAHUPYIOLIMA  JIIs
nabopatopubix — ucciaepoBanuit  LSM 510
(Carlzeiss) — 1 mrr.; JlaboparopHble CTOJBI M
CTYJIBSL.
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BBICIIICTO 06p330BaHI/IH

«/la1bHEeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET)
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IIKOJIA ECTECTBEHHBIX HAYK
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CamocTosTenbpHas paboTa CTyACHTa BKIIIOUALT:

1) OubnuoTeyHyr0 WM JIOMAIlHIOI paboTy ¢ ydeOHOW JUTepaTypor M
KOHCTICKTOM JICKIINH;

2) CaMOCTOSITEIIbHOE N3YICHHUE OTACIbHBIX TeM JUCIUILINHBL;

2) MOATOTOBKY K JJA0OPAaTOPHBIM 3aHITHSIM;

3) MOATOTOBKY K KOJUIOKBUYMaM, KOHTPOJIBHBIM Pad0TaM U TECTHPOBAHUIO;

4) MOATOTOBKY K DK3aMEHY H 3a4eTy.

[TopsimoK BBIMOTHEHUSI CAMOCTOATENBHON padOThl JIOJDKEH COOTBETCTBOBATH
KaJICHTAPHO-TEMAaTHYECKOMY TUTAaHY JUCHUIUIMHBL, B KOTOPOM YCTaHOBJICHA
MOCJIEIOBATEILHOCTh ITPOBENICHUS JICKIIUM, TA0OPATOPHBIX 3aHATHM, KOJUIOKBUYMOB

¥ KOHTPOJBLHBIX MEPOTPUSITHI.

KanengapHo-reMaTn4eCKui MJIaH AU CHMILJIMHbBI

«uTosorus»
Mo| Ne |/lara Jlexnun JlabopaTopHbie padoThI.
Heze KosnokBuymsl. TectupoBanue.
oya| Ju
1 Tema 1. Beeaenue. [Ipenmer u meroast Jlaboparopnasi padora Ne 1:
LUTOJIOTHH. CseroBas Mmukpockomnus. Oomas
MOPQOJIOTHS KIETKH.
2 Tema 2. Kitetka — anemeHTapHas )xuBast JlabopaTopnasi paGora Ne 2:
cucTeMa. DNEeKTPOHHAs MUKPOCKOIIHS.
VYIbTpacTpyKTypa KIETKH.
3 Tema 3. ['eHeTHueCcKUi anmapar KJIETKH U JlaGoparopnas padora Ne 3:
OpraHu3aIys TPAHCKPHUIIINAHN (SIIPO). CtpyKTypa XpoMaTHHa U XPOMOCOM.

1) OOmas xapaKTepUCTHKA,;
2) Opranusaius XpoMaTHHa;

3) XpomMocoMHBIIT HA0OP (KapHOTHII);
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4 4) TpaHCKpPUIIIMOHHAS AKTHBHOCTh JlabopaTopnasi paGora Ne 4:
XpOMaTHHa; Nurepdasznoe anpo. Tpanckpuniius.
5) Crpykrypa U QYHKIIUH SIPHIIIKA;
6) Snepnas 000J04YKa, MATPUKC U SI-IT
OTHOIIICHUS.
S) Tema 4. Opranusanust JIacCTUYECKOTr0 KonnoxkBuym Ne 1:
MeTabonu3Ma. LenTpanpHas g1orMa MOJIEKYJISIPHOM
1) OOmas xapaKTepHCTHUKA CUCTEMbI o6uonoruu. CTpykrypa v QyHKIIHH
IJIACTUYECKOTO0 METa00IU3Ma; KJIETOYHOTO sJIpa.
2) Pubocomsr u IIIDP; 3) I'DOP; TecrupoBanue Ne 1: (no xonn. Ne 1).
6 4) Anmnapat I'onbmkwu; Jlaboparopnasi padora Ne 5:
5) JIuzocomsl, Mertabonuueckuii anmnapar
6) UnTerpanus BaKyOIsIpHON CUCTEMBI. nutorazMmel: JI1P, anmapar
T"onpxu.
7 Tema 5. Opranu3zanus 3HepreTHUYECKOro Jlaboparopnasi padora Ne 6:
MeTabonu3ma. Mertabonuueckuii annapat
1) BuOXMMHS SHEPreTHUECKOro OOMeHa: UTOIIA3MbI: CEKpeLus,
AT®, poTocunres, rIMKOIN3, JU30COMBI.
I apIxaHue; 2) MuToxoHapuy;
3) Ilnactunsr; 4) CumOuorexes.
8 Tema 6. OnopHO-/1BUraTeNIbHAsA CUCTEMA KonnoxkBuym Ne 2:
(uMTockener). Opranu3zanys m1acTu4eckoro
1) OGmas xapaKTepHCTHKa, MeTabonu3ma.
2) TIpomexyTo4HbIe (pUITAMEHTBHI, TecrupoBanue Ne 2: (no xonr. Ne 2)
3) MukpodunamMeHTsl;
9 AKTHH-MHO3UHOBBIN KOMIUIEKC; JlaGopaTopHas paGora Ne 7:
4) MukpoTpyOOUYKH U KHUHOIMJIIHH; Opranu3zanys SHepreTHUecKoro
5) XKryruku 6akrepuii. MeTaboIu3Ma.
10 Tema 7. [loBepxHOocTHBIN annapar ki1eTkd.  |KossiokBuym Ne 3:
1) CoctaB u 00m1ast XapaKTEePUCTHKA, bruoxumuuecknue OCHOBBI U
2) bapwepHo-TpaHcnopTHas QyHKINS; OpraHu3aIysl SHEPreTUYECKOTo
MeTabonu3ma.
TectupoBanue Ne 3: (no xonn. Ne 3).
I 11 3) PenenropHo-curHanbHas Gpynkuus;  (JIaboparopuas padora Ne 8:
4) Anres3us ¥ MEXKJICTOUHbIC KOHTAKThI. (OTOPHO-ABHUIaTENIbHBII arlmapar.
12 Tema 8. Penpoaykuus KJIETOK. JlaGopaTopnasi pa6ora Ne 9:
1) MWUTOTHYECKUIT IUKIT U €r0 Tema 8. [loBepxHOCTHBIN amnmapar.
peryJsIus;
2) 3axonomepHocTH perutukaiuu JJHK;
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13 3) Kunernueckre MexaHU3Mbl MUTO32; KonnokBuym Ne 4:
4) CpaBHHTENIbHASI UTOJIOTHSI MUTO34,; OnopHO-ABUTaTENbHBIN U
5) Moaudukaiuyn MUTOTUIECKOTO IMKJIA. [TOBEPXHOCTHBIN armaparsl.
Tectupoanue Ne 4: (no xonn. Ne 4)
14 Tema 9. /IuddepeHupoBka KIETOK. JlaGopaTopnas padora Ne 10:
1) OOmas xapaKTepUCTHKA,; Penponykiuus KIeTok: MUTO3.
2) Teopus nuddepeHnnaIbLHONR
JKCIIPECCUU I'E€HOB,;
15 3) HWHayKTOpBI U PEryISITOPBI Jlaboparopnasi pabora Ne 11:
b hepeHIMPOBKY; Penponykius kierok:
v 4) Mexanu3mbl AudhepeHInaTbHONR SHAOPETPOAYKIIHS.
SKCIPECCUU FE€HOB.
16 Tema 10. PeaktuBHOCTb, HaToN0OrNs U cMepTh KosnmokBuym Ne 5: Perpoaykuus u
KJIETOK. Qg QepeHIpPOBKa KIETOK.
TecrupoBanue Ne 5. (no xonn. Ne 5).
17 Tema 11. Knerounas teopus. KomnoxkBuym-guenyrt Ne 6: Kierka —
3J€MEHTapHasi )KMBasi CUCTEMa
Y 18 Jlekuus mpecc-KoHpepeHIHs. KonnokBuym npecc-koHpepeHIus
Ne 7: PeiiTtuHr, 5K3aMeH.
Ilnan-rpaduk BbINOJTHEHUS CAMOCTOATEIBLHON PadoThI 10 IMCHUILIIMHE
«urosorus»
Ne Jara/cpoxu Bun camocTosTeqbHOH | [IpumepHbie | DopMa KOHTPOJIsA
BBINOTHEHU S paGoThI HOPMbI
n/n BpeMeHH Ha
BBINOJTHEHH e
1 1 nenens Pabora c¢ smreparypoit wu | 1,5 wac PaGota Ha mpakTHYeCKOM
KOHCIIEKTOM JICKIIHI 3aHSTHH, YCTHBIA OTBET.
2 2 Henens Pabora c¢ smreparypoit wu | 1,5 wac PaGota Ha mpakTHYeCKOM
KOHCIIEKTOM JICKLIH. 3aHSTHH, YCTHBIA OTBET.
3 3 Henena PaGora c¢ JmTeparypoir wu | 1,5 wac Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKLIUI. 3aHATHUM, YCTHBIN OTBET.
4 4 Henena PaGora c¢ smTeparypoir u | 1,5 waca Pabora Ha npakTHUECKOM
KOHCIIEKTOM JICKIIHH. 3aHSTHH, YCTHBIA OTBET.
HO}II‘OTOBKa K KOJIJIOKBUYMY
Ne 1, rectupoBanuio Ne 1.
5 5 Henmens Pabora ¢ gureparyporr wm | 1,5 gaca Komnoxsuym ~ Ne 1,
KOHCTIEKTOM JIEKITUH. tectupoBanme No 1.
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6 6 Henens Pabora ¢ smreparypoit wu | 1,5 vaca Pabora Ha mpakTHYeCKOM
KOHCTIEKTOM JICKLIUH. 3aHSTHH, YCTHBIH OTBET.

7 7 HEemens Pabora ¢ gwmreparypoit u | 1,5 waca Pabota Ha mpakTHYECKOM
KOHCTIEKTOM JIEKIHH. 3aHSTHH, YCTHBIH OTBET.
[lonroroBKka K KOJJIOKBHYMY
Ne 2, rectupoBanmio Ne 2.

8 8 Henmens PaGora c¢ smrepatypoit u | 1,5 vaca KomnokBuym  Ne 2,
KOHCIIEKTOM JICKITUH. tectupoBanme No 2.

9 9 Hemens Pabora ¢ gwmreparypoit u | 1,5 waca Pabota Ha mpakTHYECKOM
KOHCTIEKTOM JICKLIUH. 3aHSTHH, YCTHBIH OTBET.
[lonroroBKka K KOJJIOKBHYMY
Ne 3, TectupoBanuto Ne 3.

10 10 Henens Pabora ¢ nwmreparypoit wu | 1,5 gaca KommokBuym ~ Ne 3,
KOHCIIEKTOM JIEKLUH. tectupoBanue No 3.

11 11 Henens PaGora ¢ nureparypoiri u | 1,5 uwaca PaGora Ha npakTHUECKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.

12 12 nenens PabGora ¢ mmreparypoit wm | 1,5 gaca Pabota Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.
[lonroroBKka K KOJJIOKBHYMY
Ne 4, rectupoBanuio Ne 4.

13 13 Henens Pabora ¢ nmreparypoit wu | 2 4aca KommokBuym  Ne 4,
KOHCIIEKTOM JIEKLUH. tectupoBanue No 4.

14 14 nenens Pabora ¢ mmreparypoit wu | 2daca Pabora Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKITUH. 3aHATHUM, YCTHBIN OTBET.

15 15 nenens Pabora ¢ mmreparypoit wu | 2daca Pabora Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.
IToaroToBka K KOJIJIOKBUYMY
Ne 5, TectupoBanuto Ne 5.

16 16 Henens Pabora ¢ nwmreparypoii wu | 2 4aca KommokBuym  Ne 5,
KOHCIIEKTOM JIEKLIHUH. tectupoBanue No 5.
[lonroroBKka K KOJJIOKBHYMY
Ne 6.

17 17 nenens PabGota ¢ nuTeparypoir U | 2 yaca Konnoksuym Ne 6.
KOHCIIEKTOM JIEKITUH.
[ToaroroBka K KOJJIOKBHYMY
Ne 7.

18 18 Henmens Pabora ¢ nwureparypoii wu | 2 uaca Kommoxsuym Ne 7
KOHCIIEKTOM JICKLIUH.

19 Ok3amenaunonHas | Pabora ¢ smrepatypoit u | 36 yacoB Ox3ameH

ceccust KOHCIIEKTOM JICKLIUH.

Texymuii KOHTPOJIb PE3yIbTATOB CAMOCTOSITENHLHONW pabOThl OCYIIECTBIISAETCS

B XOJI¢ TPOBEICHUS JA0OpPAaTOPHBIX paboT (YCTHBIH OMPOC), KOJUIOKBUYMOB W

Jlucr 32 u3 63
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TeCTUpPOBaHUA. Ha OCHOBaHMM 3TUX pPE3yJIbTATOB CTYIACHT IIOJy4aeT TEKYIIUE U
DK3aMEHALIMOHHBIE PEUTUHIOBBIE OLIEHKH, II0 KOTOPBIM BBIBOJAUTCS UTOrOBAasi OLICHKA.
[IpomexxyTounass (cemecTpoBasi) aTrTecTalds MPOBOIUTCA B (GOpMe YCTHOTO

OK3aMCHa.

MeToauueckue yKazaHus 1o nNoJAroToBKe K JadopaTopHbIM padoTaM U UX
BbITIOJIHEHH IO

K naboparopHsiM paboTam CTyAEHT AOJKEH MOJATOTOBUTHCS: IMOBTOPHUTH
JICKIIMOHHBIN MaTepuall, MpOYUTaTh HYXKHBIN pa3jiell o TeMe B ydeOHHKE.

3aHATHE HAYMHAETCSA C KPAaTKOrO YCTHOI'O OIpoca IO 3aJaHHOW Teme. [lanee
CTYJIEHThl paOOTalOT C MHUKPOCKONAMHM, KOJUICKIIMEH MUKpOIpenapaToB, HabOpom
AJIEKTPOHOTPAMM, TAOJIMII U C aTjacamu.

Jlns 3aHsaTUH HEOOXOJUMO UMETh albOOM JUIsi 3apUCOBKU MPENaparoB,
MpPOCTON KapaHjaaml, HAOOp IBETHBIX KapaHAAllle, JacTHK. AHaIN3 KaXIoro
npernapara HaYMHACTCS HA MajoM YBEJIMYeHUH MUKpockomna (okyysip 10°, 0ObeKTHB
10%), 3aTem mpomospKaeTcss Ha GosbmioM yBenunueHun (okymsip 10%, oowexTuB 407).
[Tocne mpocmoTpa mpenapara JIeJaeTcs PUCYHOK C HMCIOJIb30BAHUEM IPOCTOTO U
IBETHBIX KapaHaallei, U MOAMUCHIBAIOTCS OCHOBHBIE 0003HAUCHMUSI.

[To oxoHYaHWM 3aHATUSA MAA€TCS JOMAIHEE 3aJaHUE II0 HOBOM TEME W
MpeIaraeTcsi COCTaBUTh TECThI M IPOBECTU CPABHUTEIBHBIN aHAIIN3 T10 Mpernaparam,
KOTOpPbIE€ ObLIIM U3YYEHBI HAa 3aHITHH, CJeJaTh 0000IIEHUS U BBIBOJIBI.

OTBeThl Ha BOMPOCHI, BBICTYIUICHUS U AKTUBHOCTh CTYJEHTOB Ha 3aHATHU

OLICHUBAIOTCA TEKYIIEH OLICHKOU.

MeToanyeckue yKasaHus 10 MOATOTOBKeE K KOJJIOKBUYMaM
[TockonbKY KOJUIOKBUYM SBIJISIETCSI KOJUIEKTMBHOM (POPMOM pacCMOTpPEHHs U
3aKpervieHusl y4eOHOro MaTepuaja, K HEMY JOJDKHBI TOTOBUTBHCS BCE CTYJIEHTHI.
KonnokBruym 00bIuHO MpoBOIUTCS B (popme pa3BepHyTOW Oeceibl, AUCIyTa, Mpecc-

KoH(pepenuuu. Ha kaxaplii KOJJIOKBUYM 3apaHee OOBSBIAETCS TeMa U TMEpPEeUeHb
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BOIPOCOB ISl YCTHBIX cooOmeHui. Ilo Bcem Bompocam Haao mnpopaboTarhb
COOTBETCTBYIOIIMN MaTepuan U3 yuyeOHHMKA, KOHCIIEKTa JIEKLUIl, JOMOJIHUTEIbHON
JUTEpaTypbl W  COOTBETCTBYIOLIEH JabopaTopHOoi pabotel. IIpemonaBarensb
OOBABISIET BONPOC U NPEJIaracT CAeNaTh COOOLIEHHWE Ha S5-7 MUHYT OJHOMY M3
CTYIEHTOB — JMOO MO0 MX >KEJIAHWIO0, TUOO 10 cBoeMy BbIOOpY. Ilocne cooOmenus
IpernoAaBaTeslb U CTYACHTHI 33Jal0T BOIPOCHI U BBICTYNAIOT C JIONOJHEHUSIMH U
KOMMEHTapHUsIMHU.

OTBeThl Ha BOIPOCHI, BBICTYIUICHWSI U AaKTHUBHOCTH CTYJCHTOB Ha 3aHATUU

OLICHHUBAIOTCA TGKYIHGﬁ OLICHKOM.

MeToanyeckue yKa3aHusi 0 MOJATr0TOBKe JOKJIaa

[To oTmenpHBIM TeMaM Ha KOJUIOKBHYMax MOTYT JeNaThCs 0o0Jiee €MKue M
riyookue nokiaabl — a0 15-20 mMuuyT. Tema nokiazga MOXKET OBITh NPENJIoKeHa
MperoIaBaTesieM Uik BRIOpaHa CTYIEHTOM CaMOCTOSTEIBHO.

[Ipu moAroTOBKE K JNOKJIAAY MPOBOAUTCS MOA00P JTUTEPATYPHBIX UCTOUYHUKOB
[0 TEME U3 PEKOMEHAYEMOW OCHOBHOW M JIONOJHUTEIBHOM JINTEPATYPBI, 4 TAKKE
pabota ¢ pecypcamu MHGOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOW cetu «HTepHeTY,
yKa3aHHBIMH B paboueli porpamme.

PaGoTa ¢ TEKCTOM HAy4HBIX KHUT W YYCOHMKOB COCTOMT HE TOJBKO B
MPOUYTEHUU MaTepHuayia, HEOOXOAMMO TMPOBECTH AaHAIW3, CPaBHUTh W3JIOKECHUE
MaTepuaia B pa3HbIX UCTOYHHKAX, MOJ00pATh MaTepraia TakuM 00pa3omM, 4TOObI OH
packpbIBaj Temy Jokjiana. [IpoaHanm3upoBaHHBIA MaTepyad KOHCIEKTHPYIOT, TIPH
9TOM HaJ0 u30erarb MPOCTOTO TIEPENHUCHIBAHUS TEKCTOB 0€3 Kakux Jr0o
KOMMEHTapHeB M aHanu3a. [IpsMoe 3aMMCTBOBaHHME TEKCTOB JAPYTMX aBTOPOB B HayKe HE
JIOMYCKAEeTCs, OHO ONpENeNseTcss Kak Ivlardar M sBjseTcss HakasyeMbM. lluthpoBanwme
HEOONbIMX (PparMeHTOB (CO CCHUIKOM Ha aBTOPA) JIOMYCKAETCS, €CIIM HaJ0 TOMYEPKHYTh
CTWJIb WM CYIIHOCTh aBTOPCKOTO ONPEICIICHUsI, HO 3JI0YMOTPEONIATh Uy>KUMH TEKCTAMH
Hemb3s1. JIoKman TomKeH OBbITh BRICTPOEH JIOTUYHO, MaTEPHUAIT U3J1araeTcs IEIbHO, CBSI3HO U

IIoCJaCaA0BAaTCIIbHO, ACIA0OTCA BBIBOBI. }KeHaTeJ'IBHO, YTOOBI CTYACHT MOI' BbIPA3UTh
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CcBOE MHEHHE 10 o0cyxaemMoin nmpobieme. Heo6xoaumo 3apaHee nMpoayMaTh CXEMbl
JUIST WUTIOCTPAllMd Ha JIOCKE WM MPUTOTOBUTH HUX B (OopMe KOMIBIOTEPHOM
npe3eHTanuu. B fgokmane 00s3aTebHO MCIOIB30BAaTh TEPMUHBI U KITFOUEBBIE CIIOBA
no ganHou Tteme. [locne noknama MpPoOBOAUTCS OOCYX ACHUE C JOMOJHEHUSMU U
nonpaBkaMu. OLIEHUBAETCSl KaK KayeCTBO JOKJa[a, TaK U aKTUBHOCTh YYaCTHUKOB

JAUCKYCCHM.

MeToan4yeckue yKa3aHusi 10 MOATO0TOBKE K KOHTPOJIbHBIM padoTram

[lo oTnenbHBIM TeMaM Ha KOJUIOKBUYMax MOTYT IMPOBOJUTHCA KOHTPOJIbHBIE
paboTel mnu TecTupoBaHue. K KOHTposibHOWH pabore (TECTUPOBAHMIO) CTYIEHT
JOJDKEH MOATOTOBUTHCS OCOOECHHO THIATENIbHO, TaK KaK IMOJYYEHHas OLEHKAa UJET B
peitunr. HeoOxogumo eme pa3 MOBTOPUTH JIEKLIHMOHHBIM MaTepual, MpOYHMTaTh
HY>KHBIHM pazzie’ B yueOHUKE, BCIOMHUTh CEMUHAPCKYIO TUCKyccHto. [l Xopolero
3anoMUHaHus (HOPMYJI, CXEM, TEPMHHOB MX HYKHO MpPOIHCATh HECKOJIbKO pa3 Ha
Oymare. Ecnmu mnpeamosnaraercss pelieHue 3aad, IMOJIE3HO 3apaHee NpopaldoTaTh
aHAJIOTMYHBIE.

B KOHTpOJIbHON paboTe TEOpEeTUYECKUE BOMPOCHI JAOJKHBI OBITH OCBEILECHBI
KpaTKoO, HO JIOCTaTOYHO IOJHO. B OTBeTE IOJDKHO COAEPKATHCA ONPEICICHUE
SBJICHHSI, TIPOLIECCA, CTPYKTYpPhI, IEPEUUCIeHUE HauOoJee XapaKTepHbIX MPU3HAKOB
WJIM CBOMCTB SIBJIEHUS, IIpoLiecca, CTPYKTYphl. [IpuBeTcTByeTcs cxeMarusanus OTBETa

B BU/IC PUCYHKA C YKa3aHUEM JETaJIe U CBSI3EH.

MeToanueckue yKazaHusi o padore ¢ JuTepaTypou
Hano coctaBuTh nepBOHAYAIbHBIN CIIMCOK UCTOYHUKOB. OCHOBOM MOTYT CTaTh
CIIUCOK JIUTEpaTyphbl, PEKOMEHJIOBaHHbII B paboueil mnporpamme Kypca. s
ynoOcTBa pabOThl MOXKHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpPaHHBIX
MCTOYHUKOB ((paMuJIMsi aBTOPOB, 3arjiaBhe, XapaKTePUCTUKU H3JaHUsI) B BHJE
pabGouero ¢aiina B kommbloTepe. Takas KapToTeka MMEET MPEUMYIIECTBO, T.K. OHA

IIO3BOJIAACT I[O6aBJ'I$ITB HNCTOYHUKH, 3aMCHATH IIO HGO6XOI[I/IMOCTI/I OIHM Ha APYIrucC,
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yOupath Te, KOTOpPbIE OKA3aJIMCh HE COOTBETCTBYIOLIME TemaTuke. [lepBoHavambHBbIM
CIUCOK JIUTEPATypbl MOKHO JOINOJHHUTH, HCIOJIb3YySl JJIEKTPOHHBIM Kartajor
oubmuorexkn JIBOY, mpu 3TOM HE CTeCHSUTECh oOpamarbcs 3a MOMOILBIO K
COTpYJIHHUKAM OMOJIMOTEKH.

Pabotas ¢ nutepaTypoil o TOW WK APYrol TeMe, HaJo HE TOJIBKO MPOYUTATh,
HO M YCBOUTb METOJ| €€ M3YYEHHMs: CAENaTh KPATKUN KOHCIIEKT, allTOPUTM, CXEMY
IPOYUTAHHOTO MAaTEpHia, YTO MO3BOJIAET OBICTpEE €ro MOHATh, 3alOMHUTH. He

PCKOMCHAYCTCA JOCJIIOBHO IICPCITUCBIBATD TCKCT.
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Hacnopt ®OC

Koa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIeTeHIIHH
0a30Bble  NPUHIUMBI  KJIETOYHOW  OpraHU3aIliH
OIIK-5 3HaeT Ouonoruueckux  OOBEKTOB, OHOGH3MYECKHE U
OMOXMMHUYECKHUE OCHOBBI MEMOpAHHBIX MPOIECCOB H
CI0COOHOCT TIPAMCHATD MOJIEKY/IAPHBIX MEXaHU3MOB KU3HEIEATEILHOCTH.
3HaHUE TPUHIMIIOB KJIETOYHOU
OpPUEHTHUPOBATHCSI B MUKPOCKOITMYECKUX IpenapaTax
OpraHu3au  OUOJIOTHYECKUX
U DJIGKTPOHOTpaMMax,  pPa3lin4aTh  OCHOBHbBIC
00BEKTOB, OWO(DU3HUYECKUX H
CTPYKTYPBHI KJIETOK;
OMOXUMHUYECKHUX OCHOB, | Vmeer .
NPUMEHATh 3HAHWSI O KJIETOYHOW OpraHW3alluy,
MEMOpaHHBIX  IPOLECCOB U
ouopuznueckux M OMOXMMHUYECKHX  OCHOBAxX
MOJICKYJISIPHBIX ~ MEXaHH3MOB
KU3HEIEATEIILHOCTH NP U3YyYCHUU YaCTHBIX HAyK U
KHU3HEICATEIILHOCTH .
MIPOBE/ICHUY HAyYHBIX UCCIICIOBAHUIA.
Bnaneer | HaBBIKaMHU pabOTHI C ONTHYECKHMM MUKPOCKOTIOM.
OIIK-7 3HaeT CTpPOCHUE U (YHKIUU XPOMOCOM — T€HETHYECKOTO
CHOCOOHOCTh PUMEHSTh ammapara KJIeTKH
6asoBble  MpEICTaBICHUSA 00 VMeeT pasauyath XPOMOCOMHBIE TJIACTUHKHI Ha
OCHOBHBIX 3aKOHOMEPHOCTSIX U MHKpOIIpenaparax
COBPEMEHHBIX  JOCTH)KEHUSIX
TCHCTHKA M CeNCKUUH, O | Brapeer
METOAaMU MUKPOCKOIIUH MPU U3YYEHUH XPOMOCOM
TeHOMHKE, TPOTCOMHKE
OIIK-9 3 MeXaHU3MBbI penyIIKau XpOMOCOM U
HaeT
CHOCOOHOCTh UCIOJIb30BaTh MHUTOTHYECKOTO JIeNIEHHsI KJIETOK
0a30Bble  MpPEJCTABIEHUS O
3aKOHOMEPHOCTSIX Vateer HaXOJWUTh HAa MHKPOIpEraparax MHUTOTHYECKHE
BOCIIPOU3BEICHUS u KJICTKHU, ONIPEACTIATH (1)33131 MHTO3a
WHIWBUIYAILHOTO  Pa3BHUTHUS
OMOJIOTHYECKUX 00BEKTOB,
MeTO/IbI MoNydeHus 1 paboTsl ¢ | Bianeer

AMOPUOHATEHBIMH 00bEKTaMU

HaBbIKaMH pa60TBI C OIITUYCCKUM MUKPOCKOIIOM.
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Ne | KonTposnmpyembie MOIYIH O1ieHOYHBIE CpEJICTBA -
1/ /pa3nensl / TeMbI Kopp! 1 sTamnst HAaMMEHOBAHHE
i JUCIUILTAHBI dbopMupoBaHus TEeKYIIMA | IPOMEXKYTOUHAS
KOMTICTCHITHIA KOHTPOJIb aTTecranus
1 | Tema 1. Benenue. OIIK-5 | 3uanue I1P-6 VO-1
[Ipenmet 1 MmeTOABI OIIK-7 | Ymenue
LUTOJIOTUU Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
Ymenue
Bnanenue
2 | Tema 2. Knerka - OIIK-5 | 3nanue I1P-6 YO-1
JJIEMEHTapHas KuBas OIIK-7 | Ymenue
cucrtema Brnanenue
OIIK-9 | 3nanue [1P-6 YO-1
YmMenue
Bnanenue
3 | Tema 3. 'eneTnveckuit OIIK-5 | 3nanue YO-2 YO-1
anmnapar KJIETKU U OIIK-7 | Ymenue I1P-1
OpraHu3aus Bnanenue T1P-6
TPaHCKPUIILIUU OIIK-9 | 3nanue I1P-6 YO-1
(unaTepazHoe Aapo) Ymenue
Bnanenue
4 | Tema 4. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
MJIaCTUYECKOTO OIIK-7 | Ymenue I1P-1
MeTabonu3ma B Bnanenue I1P-6
uToruiazMe (BakyossipHas | OITK-9 | 3nanue YO-2 YO-1
cucTema KJIEeTKH) VYMeHue I1P-6
Bnanenue
5 | Tema 5. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
SHEPreTUYECKOTO OIIK-7 | Ymenue I1P-1
MeTabonn3ma Bnanenue I1P-6
(MUTOXOHAPUU U OIIK-9 | 3nanue YO-2 YO-1
MJIaCTUBI) Ymenue I1P-6
Bmanenne
6 | Tema 6. OmopHo- OIIK-5 | 3nanue YO-2 YO-1
JIBUTATEIbHAsA CHCTEMA OIIK-7 | YMmenune I1P-1
(M TOCKENET) Bnangenune I1P-6
OIIK-9 | 3nanue YO-2 YO-1
YMenue I1P-6
Bnanenune
7 | Tema 7. IloBepxHoctHeii | OIIK-5 | 3nanue YO-2 YO-1
amnmapar KJISTKU OIIK-7 | Ymenue I1P-1
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PIIVA. ...... (98)-06.03.01-51.5.09.04-2020

KoHTponbHBIH 3K3eMIUISp HAXOUTCS Ha
Kadeznpe KIeTOYHOH OHOIOTHN U TeHETHKU
IEH

Jlucr 40 u3 63

(Tutazmatudeckast Bnanenue I1P-6
MeMOpaHa, Iia3MajieMma) OIIK-9 | 3namme VO2 VO-1
YmMenue I1P-6
Bnanenue
8 | Tema 8. Penponykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMenune I1P-1
Bnanenue I1P-6
OIIK-9 | 3nanue YO-2 YO-1
YmMenue I1P-6
Bnanenue
9 | Tema 9. Iudpdepenmmanus | OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMenue I1P-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
YMmenue
Bnanenue
10 | Tema 10. PeakTUBHOCTB, OIIK-5 | 3uanue YO-2 VO-1
IIaTOJIOTUS U CMEPTh OIIK-7 | Ymenue [1P-1
KJIETOK Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
YmeHnue
Brnanenue
11 | Tema 11. Knerounas OIIK-5 | 3nanue YO-2 YO-1
Teopus OIIK-7 | Ymenue
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
Ymenue
Brnanenue

IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUI

Kon Irtansl GOPMUPOBAHHUSA KOMIIETECHIIUH KPHUTEPUH NoKa3areju
(opmynupoBka
KOMIIETEHIINH

OIIK-5 0a3oBbIe 3HaHWe  0a30BBIX | CIIOCOOHOCTH

TIPUHIIAITBI MIPUHIIUIIOB UCIOJIb30BAaTh

CIOCOOHOCTD 3HaeT . KIJIETOYHOM KIJIETOYHOM 3HaHHe  0a30BbIX
MPUMEHSITh (H(;F;(;; (:;HH OpTraHu3aIuu OpTraHu3aIuu MIPUHIIAIIOB
SHaHHC P OHMOJIOTUYECKHIX OHMOJIOTUYIECKHIX KJICTOYHOM
HPUHIHAIIOB 00BEKTOB, 00BEKTOB, OpraHMu3aIu
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KJIETOYHOU ouodusuueckue U | Onopusmueckux u | GMOIOTHUYECKUX
OpraHu3aIu OMOXHUMHYECKHUE OHMOXMMHUYECKHX 00BEKTOB,
OMOJIOrMYECKHUX OCHOBBI OCHOB Onodu3nuecKnux u
00BEKTOB, MeMOpaHHBIX MeMOpaHHBIX OMOXUMHYECKHUX
OMopU3NIECKUX U MIPOIIECCOB U | MPOIIECCOB U | OCHOB
OMOXHMUYCCKHUX MOJIEKYJISIPHBIX MOJIEKYJISIPHBIX MeMOpaHHBIX
OCHOB, MEXaHH3MOB MEXaHH3MOB MIPOLIECCOB i
MeMOpaHHBIX JKUZHEACITENBHOCT | )KU3HEJACATEIBHOCT | MOJICKYJISIPHBIX
MIPOIIECCOB u . . MCXaHH3MOB
MOJIEKYJISIPHBIX JKU3HEAEATEITLHOCT
MEXaHH3MOB H.
JKU3HEIEITEILHOC yMEHHE CIIOCOOHOCTD
OPHEHTHPOBATHCS B
™ OPHEHTHPOBATHCS B | OPUESHTUPOBATHCS B
MHUKPOCKOITUYECKH
MHUKPOCKOIIMYECKH | MUKPOCKOTTMYECKHU
X Ipenaparax u
X Tpemaparax U |X Ipenaparax u
AIEKTPOHOTPaMMax
AJIIEKTPOHOTPAMMax | AJIEKTPOHOTpaMMax
, pasnuyaTh
, pasznuyars | , pasnuyaTh
OCHOBHEIE
OCHOBHEBIE OCHOBHEIE
CTPYKTYPBHI KJIETOK;
CTPYKTYPBI KJIETOK; | CTPYKTYpPBI KIETOK;
MPUMEHSATh 3HAHUS
. | IPUMEHATh 3HAHUS | IPUMEHATh 3HAHUS
0 KJICTOYHOU N .
yMeeT 0 KJICTOYHOH | O KJICTOYHOU
. OpraHu3aIu,
(IpOBUHYTHIH) OpraHu3anuy, OpraHu3aluH,
onoduznuecknux u
ouopuznueckux U | OMOPU3NYECKUX U
OMOXUMHYECKHUX
OMOXUMHYECKHUX OMOXUMHYECKHUX
OCHOBAax
OCHOBAax OCHOBax
JKU3HEJEITCILHOCT
KHU3HEIACATSILHOCT | )KU3HEACITEIBHOCT
U TOpU HU3YyYEHUU
U TOpU U3YYEHUHU | U TIPU H3YyYECHUH
YacTHBIX HAyK U
YaCTHBIX HAyK U | YaCTHBIX HAayK H
MIPOBEACHUUN
MIPOBEACHUU MIPOBEACHUU
HAyYHBIX
. Hay4HBIX Hay4HbBIX
HCCIICOBAHUA. . .
HCCIICOBAHUH. HCCIICOBAHUH.
CITOCOOHOCTD
BJIaJICHUE
HaBBIKAMH PabOTHI HCIIOIL30BaTh
BJIaJICCT HaBBIKaMU pa6OTLI
. c OITHYCCKUM HaBBIKU PabOTHI C
(BBICOKHIA) c ONTHYECKUM
MHUKPOCKOTIOM. ONTHYCCKUM
MHUKPOCKOIIOM.
MHUKPOCKOIIOM.
OIIK-7 CITIOCOOHOCTD
CIIOCOOHOCTH CTpPOCHHE Y | 3HAHUE CTPOCHUS M | UCTIOJIb30BaTh
MIPUMEHSATH 3HAET byHKIIUN byHKIUH 3HaHWE CTPOECHUS U
0a3oBbIE (TIOpOTOBBII XPOMOCOM — | xpomocoMm — | yHKIIHI
MIPEICTABICHUS YPOBEHB) T€HETUIECKOTO FeHETUYECKOro XPOMOCOM -
00 OCHOBHEIX amnrmapara KJIeTKU anmnapara KJIeTKU TEHETUYCCKOI O

3aKOHOMEPHOCTAX

arrapara KJICTKH
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U COBPEMEHHBIX CIIOCOOHOCTH
pas3iniaTb YMCHHUE pasjinyaTb
JOCTHUIXCHUAX pas3iniaTb
yMeer XPOMOCOMHBIC XPOMOCOMHBIC
T'€HECTUKHU n o XPOMOCOMHELIC
(IpOABMHYTBIN) | IUIACTHHKH Ha | IUIACTHHKHU Ha
CCJICKIIMH, (6] IIJIaCTUHKHU Ha
MHUKpOIpenaparax | MHKpoIpernaparax
I'CHOMMUKC, MHKpOIIpe€rnaparax
POTEOMHKE CIIOCOOHOCTh
BJIaACHUC
MEeTOoAaMHU HUCITIOJB30BATh
METOJaMU
BJIaJICET MHKPOCKOIIMU IIpH METOAbI
. MHUKPOCKOIIHU TIPH
(BBICOKHIA) U3YUCHUH MUKPOCKOIIUU TIPU
HN3Y4YCHUU
XpOMOCOM HU3YyUCHUU
XpOMOCOM
XpoOMOCOM
CIIOCOOHOCTh
3HAHUC HUCITOJIB30BATh
MEXaHU3MBbI
OHK-g MCXaHU3MOB 3HAHUC
CAVYIINKalIun
CIIOCOOHOCTB 3HAET peity penyImKanuu MEXaHU3MOB
o XpOMOCOM u
HUCITIOJIB30BAThH (HOpOFOBBII/I p XpOMOCOM U | peayIIuKauuu
MHUTOTHYECCKOT'O
06asoBbIe YpoBeHb) MHTOTHYECKOTO XPOMOCOM u
JCIJIICHHUS KIICTOK
OpCACTaBJICHUA O IEIEeHUS KIIETOK MHUTOTHUYECKOT'O
3aKOHOMCPHOCTAX JICJICHUS KIJIETOK
BOCITPOU3BCACHUS
H YMCHHUEC HaXOIUTHb CIIOCOOHOCTD
HaxXoauThb Ha
Ha HaXOoaUuThb Ha
MHAMBHyaIbHOT MHKpOIIpenapaTax
MUKpOIIperaparax MUKpoOIIpernaparax
0 pa3BUTHSA MUTOTHUCCKIE po1upenap poupenap
GHoNoOrmIeckux | YMEET MHTOTHYECKHUE MHTOTHYECKHE
o KIJICTKHU
00BEKTOB, (PO JIBHHYTHIiT) ’ KIICTKH, KJICTKH,
onpenensite  ¢asbl o o
OopeaAcCiIsiTh a3bl | OPECACIIATH a3bl
METO/IbI MUTO32 P p
paboThI C
CIIOCOOHOCTh
3M6pI/IOHaJ'IBHI>IM BJIaICHUC
HaBbIKaMU pa6OTBI HUCITIOJIB30BATh
1 00BbEKTaMU BIIA/IEET HaBBIKAMH PabOTHI
o C OIITUYCCKUM HAaBBIKU pa6OTBI C
(BBICOKHIA) c ONTHYECKUM
MHKPOCKOIIOM. OIITUYCCKUM
MHKPOCKOIIOM.
MHKPOCKOIIOM.

MeToauveckue peKOMEHAALNH, ONpeeAIne NPoueaypbl OlleHUBAHUS

pe3yabTaToB OCBOCHHUA TUCHHUIIJIMHDBI

TGKYH_IEU[ U TPOMCIKYTOUHAA aTTCCTAlMA CTYACHTOB 110 AOWUCHHUINIIMHC

((]_[I/ITOJ'IOI‘I/I}I» IMPOBOAUTCA B COOTBETCTBHH C JIOKAJIbHBIMHW HOPMATHBHBIMH aKTaMH

JIBOY wu sBiseTcs 00s3aTeIbHOM.
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[To w3yyaemoil ITUCHUIUIMHE IS TEKYIIETO KOHTPOJS M TPOMEKYTOYHOU
(ceMecTpOBOI) aTTeCTAIIK HCIIOIB3YIOTCS CICAYIONTNE
OILHEHOYHBLIE CPEJICTBA:
YO-1 —unauBHyalibHOE cOOECeI0BaHNE, B OCHOBHOM Ha 9K3aMEHE;
YO-2 — KOJUIOKBUYM — yueOHOE 3aHATHE B BUJE KOJUIEKTUBHOTO COOECE0BAHNUS;
[1P-1 — mucbMeHHBIN (MM KOMIIBIOTEPHBIN) TECT;

[1P-6 — nabopaTtopHas pabdora.

YcTHbIE onpoc - HauOolsiee PACTIPOCTPAHEHHBIA METOJI KOHTPOJS 3HAHUUN
cTyAaeHTOB. [Ipr yCTHOM OIpoCe YCTaHaBIMBAECTCA HEMOCPEICTBEHHBIM KOHTAKT
MEXKJy NpPENoJaBaTeIeM M CTyJICHTAMH, B IIPOLECCE KOTOPOro IPENoaaBaTENb
MOJIY4YaeT IIUPOKUE BO3MOMXHOCTH MJI OLIEHKH KOJIMYECTBA U KAaueCTBa YCBOCHMS
CTyJeHTaMu ydeOHoro marepuana. OH sBisieTca HauOosiee paclpOCTPAHEHHOW U
aJIeKBaTHOM (POPMOI KOHTPOJIS 3HAHUM ydalTuxcsi, BKIIOYAEeT B ceOsi cobecenoBanme
(r1aBHBIM 00pa30M Ha SK3aMEHE U 3a4eTe), KOJUIOKBUYM, AOKJIaI.

Kpurtepuu o1leHKH VCTHOTO OTBETA:

«5 6amIoB» BBICTABJIAETCS CTYISHTY, €CIIM OH Ha 00CYKIaeMbIe BOIIPOCHI JIacT
MPaBUIbHBIE OTBETHI, KOTOPBIC OTJIMYAETCS MTYOUHOU M MOJTHOTOW PaCKpBITUS TEMBI,
yMeeT JieJIaTh BBIBOJIbI M 00O0OIICHHMS, 1aBaTh aprYMEHTUPOBAHHBIEC OTBETHI, KOTOPBIC
JIOTHYHBI U TI0CJIEJ0BATCIIbHBI.

«4 Oannay BBICTABIACTCS CTYACHTY, €CJIM OH Ha 0OCY’KJ1aeMbI€ BOIIPOCHI J1aeT
MPaBUJILHBIE OTBETHI, KOTOPHIE OTIUYACTCS TIIYOMHOUW U MOJTHOTON PACKPBITHS TEMBI,
yMeeT JejaTh BBIBOJBI M OOOOIIEHUS, OJHAKO JOIMYCKAaeTCs OAHY-ABE OIIMOKH B
OTBETAaXx.

«3 Oamna» BBICTABISIETCS CTYACHTY, €CJIM OH Ha OOCYXKJaeMbI€ BOIPOCHI JTa€T
OTBETHI, KOTOPBIE HEJIOCTATOYHO TMOJHO €ro PacKphIBalOT, OTCYTCTBYET JIOTHUUYECKOE

MMOCTPOCHUEC OTBCTA, JOITYCKACT HCCKOJILKO OIINOOK.
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«2 Oamnay BBICTABIISICTCS CTYACHTY, C€CJIM OH Ha 06CY)KI[3€MLIC BOIIPOCHI O4CT
OTBCTBI, KOTOPBIC IMOKA3bIBAIOT, YTO HC BJIAACCT MATCPHUAJIIOM TCMbI, HC MOKCT IAaTb
JaBaTb AprymMCHTHUPOBAHHBLIC OTBCTHI, JOIIYCKAIOTCA CCPbLC3HLBIC OIIMOKH B

COACPKAaHUN OTBCTA.

Ko/siokBHYyM MOXET CIyXUTh (OpMOH HE TOJBKO MPOBEPKH, HO U
MOBBINICHUS 3HAHUM CTyAeHTOB. Ha KOTOKBMYMax MOTYT OOCYXIaThCs BCE WIIH
OTJIEJIbHBIE TEMBI, BOIPOCHI H3y4aeMOro Kypca.

Kpurepuu orieHkr 3a BBICTYIUIEHUS (JTOKIa/1bl) HA KOJUIOKBUYMAax Te€ )K€, UTO U

IIPU YCTHOM OTBETE.

Tect sBnsieTcss NUCBMEHHOM WJIM KOMIIBIOTEPHOH (HOPMON KOHTPOJIS,
HaIlpaBJICHHOW Ha TPOBEPKY BIAJACHUS TEPMHUHOJIOTHYCCKAM ammapatoM H
KOHKPETHBIMU (TOYHBIMU) 3HAHUSMU B 00sacTh (yHAAMEHTAIBHBIX U MPUKIIATHBIX
JUCITUTUTHH.

Kpurepuu o1leHKHN TECTA:

5 OGanoB BBICTaBIsIETCA CTyIeHTY, ecinu oH oTBeTwia Ha 100-90 % ot Bcex
BOTIPOCOB.

4 Gana BeICTABIISIETCS 3a IPaBUIIbHBIN OTBET Ha 89-80 % 0T Bcex BOMPOCOB.

3 Oasuta BBICTABIISIETCA 3a MPABWIBbHBIN OTBET Ha 79-65 % OT Bcex BOMPOCOB.

2 Oamnuta BBICTaBIII€TCA 3a MPaBWIbHBINA OTBET Ha 64-50 % OT Bcex BOIIPOCOB.

1 Ganna BBICTABIISECTCS 3a MPaBUIIBLHBIM OTBET MeHee 4em Ha 50 % oT Bcex

BOIIPOCOB.

TCCTI/IpOBaHI/IC N KOHTPOJIbHBIC pa6OTBI MMPOBOAATCA B 4YaChbl, OTBCACHHBLIC Ha
na60paTopHI>1e 3aHsaTus. 13 OLCHOK TCCTOBBIX pa60T, d TaKKC C YUCTOM aKTHBHOCTHU
CTyACHTa Ha KOJUIOKBUYMAax HAaIIOJIOBHHY CKJIaAbIBACTCA peﬁTHHFOBaH OICHKa

IPOMEKYTOYHOM (CEMECTPOBOM) aTTECTALMH 10 JAHHOW JUCLUIUIMHE.
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OneHo4vHbIe cpeacrea aAJist HpOMe)I(yTO‘IHOﬁ arTrecralnmmn

B kadecTBe 3aKkIIIOUMUTENIBHOTO JTamna MPOMEKYTOUYHOU (CEMeCTpOBOM)
aTTeCTallMM MO0 JUCUUIUINHE «L{UTOIOrMsI» NpelyCMOTPEH IK3aMeH.

MeToanyeckue yKa3aHus 10 cAade IK3aMeHa

Ha sk3aMeHe B KauecTBE OLICHOYHOI'O CPEJICTBA MPUMEHSETCS coOeceJ0BaHUE
0 BOMNpOcaM OWJIETOB, COCTABJICHHBIX BEIYIMM MPENOJaBATEIEM U MOIMMCAHHBIX
3aBellyloIUM Kadeapoi. DK3aMeHbl IPUHUMAIOTCS BEIYIIUM IMPENnoiaBaTeiIeM WIH
€ro aCCUCTEHTOM,

Bo Bpemsi mpoBeneHusi 3K3aMeHa CTYJIEHThl MOTYT I0JIb30BaThcsl pabouei
porpaMMon y4yeOHOW AMCHMIUIMHBL. B cilydae MCrosib30BaHUsI CTYAEHTOM CpPEJICTB
JUIsl CIIMCBIBAHHUS, DK3aMEHATOpP MMEET MpaBO YAAIWTh CTYJEHTAa C 3K3aMeHa, a B
HK3aMEHALMOHHYIO BEJOMOCTb ITOCTABUTh HEYIOBJIETBOPUTEIIBHYIO OLIEHKY.

[Ipu siBKe Ha SK3aME€H CTYJEHThI 00s3aHbl UMETh MPU CEOE 3aUETHYIO KHUXKKY.
[TpenogaBaTenp 3anOIHSAET COOTBETCTBYIOIIME Ipadbl 3aUE€THONM KHUXKKHU CTY/IEHTA!
Ha3BaHUE JUCUUIUIMHBI B COOTBETCTBUM C Y4YEOHBIM IJIAaHOM, €€ TPYAOEMKOCTb,
(bamMunus mpenoaBarens, OleHKa, 1aTa, MOAMNKCH.

Jljig ciauy yCTHOTO 9K3aMeHa B ayJUTOPHUIO OJTHOBPEMEHHO Mpurianiaercs 5-6
CTYJEHTOB. BBIXOIWTH W3 ayauTOpUM BO BpeMsi MOJATOTOBKM K OTBeTam 0e3
paspelieHusl dK3amMeHaTopa CTyJIEHTaM 3amnpemaercs. Bpems, npenoctaBisieMoe
CTYJEHTY Ha IIOArOTOBKY K OTBETY Ha YCTHOM 3K3aMeHe — 30 MUHYT.

[Ipu npoBegeHNM PK3aMeHa YK3aMEHAIIMOHHbINA OUJIET BHIOMPAET caM CTYJECHT.
[Ipn cpadye ycTHOro 3K3amMeHa HK3aMEHAaTOp MOJKET 3aJaBaTh JOMOJHUTEIbHBIC
BONPOCHl. Eciu CTyIeHT 3aTpynHsieTcsi OTBETUTh Ha OJMH BOIIPOC BBIOPAHHOTO
owiera, TO €My MOXHO MPEIJIOKUTh B3ATh APYrod OWJIET, MpU ITOM OLIEHKa

CHHIKAETCS Ha OaJLl.
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[Ipu mnpomexyTOYHOW aTTeCTallMd YCTAaHOBJEHBI OILICHKH: Ha SK3aMEHax
«OTJIIMYHO», «XOPOILIO», «YIOBICTBOPUTEIHHO» U «HEYJIOBJICTBOPUTEIBHO», Ha
3a4€Tax — «3aYTEHO» U «HE 3aYTEHOY.

[Ipu HesiBKe CTyJeHTa Ha 9K3aMeH 0€3 YBaXUTEIbHOU MPUYUHBI B BEIOMOCTH
JIETIAeTCA 3aIMUCh «HE SBUJICS.

OueHKH, BBICTABICHHBIE K3AMEHATOPOM [0 UTOTaM 3K3aMEHOB, HE MOJIEKAT
nepecMoTpy. CTyHEeHT, HE COTJIACHBIA C BBICTABICHHON OIIEHKOW, MMEET MPaBO
nojaTh 3asBieHUMe Ha wuMa aupekropa Illkonsl. B ciydae 000CHOBaHHOCTU
MOAAHHOTO 3asiBIICHUs] AUpEKTOp IIIKOJIBI CO3/1aeT KOMHUCCHIO B COCTAaBE TpPEX
npenojaBaresield Mo CoOTBETCTBYMOMICH Kadeape. OneHka, MOTydYeHHAs! CTYICHTOM
BO BpeMsl Iiepecaauu 3K3aMeHa KOMUCCHUH, SIBJISIETCS OKOHYATEIbHOM.

KDI/ITGDI/II/I BBICTABJICHHMA OLICHKH Ha 5K3aMCHC

OrneHka «5» CTaBUTCS TOT/a, KOT/ia CTYyI€HT CBOOOHO BIAJCET MATEPUAIOM U
HE JIOMYyCKaeT OMMOOK MPU OTBETE Ha BOMPOCHI AK3aMEHAIMOHHOTO OWJIeTa, KPOMe
TOTO JIETKO OPUEHTUPYETCS B MaTEpUaie U3y4yaeMOW NUCIUILIMHBI, YTO OTMEUYAETCS B
OTBETax Ha JOMOJHUTEIbHBIEC BOIIPOCHI.

Ouenka «4» cTaBUTCS TOrJa, KOTJa CTYAEHT 3HAET BECh M3YUEHHBI MaTepHall;
HO JIOMYCKAE€T HEKOTOPhIE HETOYHOCTH B OTBETAX Ha BOMPOCHI IK3aMEHAIMOHHOTO
OwsieTa ¥ Ha JIOMOJIHUTEIBHBIE BOIPOCHI, KOTOPHIE 3aJacT MpernojaBaTeib, HO MpU
ATOM MOYKET UCTIPABUTH OIIMOKY MIPH 3aJaBaHUU €My HABOJSAIINX BOTIPOCOB.

Ouenka «3» CTaBUTCS TOTJA, KOTJa CTYACHT HCIHBITHIBAET 3aTPYyAHEHUS MPU
OTBETE HA BOMPOCHI JK3AMEHAIIMOHHOTO Owiera, IJIOXO OTBEYaeT Ha
JIOTIOJTHUTEJILHBIE BOMPOCHI TIPENo1aBaTels.

Ouenka «2» cTaBUTCS TOTJa, KOrJa CTYJISGHT HE BJIaJIeeT Marepuajiam
M3y4yaeMOW JUCHUUIUIMHBL W HE OTBEYAeT HA JOMOJHUTEIIbHBIE BOIPOCHI

npernogaBaTcIA.
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[Ipy MCHOJBL30BAHUM PEMTHMHIOBOM CHUCTEMBbI aTTECTAIlUM I10 JUCTTHUITIINHC

((L[I/ITOJ'IOI‘I/ISI» OKOHYATCJIIbHAA OLCHKA CKIAaAbIBACTCA H3 PC3YIIbTATOB TCKYIICTO

KOHTPOJII yCIICBACMOCTH (HOCCIH&GMOCTL SaHHTHﬁ, CCMHHApPbI, KOHTPOJILHBIC

pa6OTI)I, TGCTI)I) Hn CJa49YM 5K3aMCHaA.

o ok w D P

9.

Bonpocsl k 3x3ameny no aucuuiiinie «Luromorus

buonorus KIeTKy - ee 3aJ1a4yd ¥ MECTO CPEIM IPYTUX HAYK.

MeTonbl 1 METOIOJIOTUS U3YUEHUS KIIETOK.

KieTka kak OTKpbITas MaTepuaIbHO-3HEPreTHUECKasi CUCTEMA.

Kietka kak camoBocHpou3Bosiascs HHHOPMaIIMOHHAS CUCTEMA.

KieTka kak CeHCOPHO-peaKkTUBHASI CUCTEMA.

Krerka kak ynopsgoyeHHas, CTpyKTypUpOBaHHasl CUCTEMA (IUCKPETHOCTh
OpraHu3aIllH).

OOmast xapakTepUCTHKAa TEHETHMYECKOro armapara KJIETKH (CTpOeHUue H
(yHKUIMH KJIETOYHOTO SI/Ipa).

Opranuzanusi XpoMaTWHA: XHUMHWYECKUM COCTaB XpOMaTHHA, pa3Mep
reHOMa, CTPYKTypa FeHOMa MPOKAPHOT.

CrtpykTypa reHoma 3yKapuoT, YDOBHA KOMIAKTU3ALMKU XPOMAaTHHA.

10. Kapuotun: uncino, pazmepsl, popma, nuddhokpacka XpoMOCOM.

11.Cunre3 u npoueccunr MPHK, crinaiicunr.

12. S npeimiko u hopMupoBaHUE PUOOCOM.

13. [llepoxoBateiii sHAOMIaA3MaTHUeCKuii petukyiaym (IIIDP), cTpyktypa u

byHKIUHA pUOOCOM.

14. I'mankuii 3HA0MUIIa3MaTruueckuil petukyiaym (I'DP), ero pasHOBUAHOCTH U

GyHKUIHU.

15. Anmapar [Nonbmxu: TeHE3uC, CTPYKTYypa U (PyHKITUH.

16. JIu30cOMBI ¥ BHYTPHUKJIETOUHOE MUILIEBAPEHHUE.
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17. nTerpanus 3J€MEeHTOB BaKyOJISIPHON CUCTEMBI.

18. O0mast  xapakTepUCTUKAa DHEPreTHUYEeCKOro  MeTadoyM3Ma  KIETKH,
MCTOYHUKH cuHTe3a ATO.

19. Mexanu3m cunte3a AT® B MHUTOXOHIPHUSX U XJIOpoIUIacTax (Teopus
Mut4enna).

20. [ToyaBTOHOMHOCTh MHUTOXOHJIPUN U IUIACTU]lT B DYKaApUOTHOM KJIETKE.
[IpoGnema npoucxoxaeHus (brnoreHe3a) MUTOXOHAPUNA U TIITACTHI.

21. DHepreTukKa MpOKapHoT.

22. O6m1as XapakTepucTUKa OMOPHO-IBUTATEIbHON CUCTEMBI KIIETKH.

23. [IpomexxyTouHbIe (hUITAMEHTHI.

24. MukpohuiaMeHThl U aKTHH-MHO3WHOBBIC JIBUTATEIHHBIC CTPYKTYPHI.

25. MukpoTpyOOUKH U TYOYJTUH-IUHENHOBBIEC IBUTATEIBHBIE CTPYKTYPHI.

26. JIBuraTenbHbIN ammapaT OaKTepHil.

27.CoctaB u o0masi XapakTepUCTHKa TOBEPXHOCTHOTO ammapara KIETKH:
rIa3MaTuyeckasi MeMOpaHa, TIIMKOKAIUKC, KOPTUKATbHBIA IIUTOCKETIET.

28. TpancnopTHO-OapbepHas (QYHKIMS TUTa3MajJeMMBbl: TpaHCMEMOpPaHHBIN
TPaHCIIOPT, BE3UKYJISIPHBIN TPAHCIIOPT.

29. PenenrropHas byHKIHS T1a3MajIeMMBI: MOHATHE  PCLCIIINH,
Pa3HOBHUIHOCTH KJIETOUHBIX PEIETITOPOB.

30. Aare3ns U MEKKJIETOYHBIE KOHTAKTEL.

31. MuTOTHYECKUH UKIT 3YKapUOTHOMN KIIETKHU.

32. 3akonomepnoctu perutukarnuu JJHK.

33. Muto3: a3kl 1 KHHETUYECKUE MEXAHU3MBI.

34. 9H10pENPOYKITUS KIETKH: MHOTOSACPHOCTD, SHIOMUTO3, TIOJIUTEHUS.

35. luddepeHumanus KICTOK B TUCTOTCHE3aX - OOIINE MOHATHS.

36. CTBOJIOBBIE KJIETKH U UX ITOTECHIIUH.

37. IHAYKTOPBI U PETYIATOPHI KICTOYHON AU PEpEeHINPOBKH.

38. Teopust nuddepeHnraIbHON YKCIPECCHU TEHOB.
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39. ITaTonorus u CMCPTB KIICTOK: HCKPO3 U aIlOIITO3.

40. KneroyHasi Teopusi — HICTOPHUSI U COBPEMEHHbBIE TTOCTYJIaThI.

OneHo4vHbIe cpeacrea nJjas TeKyllleﬁ arrecrammmu

Tembl 1 BONIPOCHI KOJVIOKBUYMOB 10 Aucuuiuinie «Lurosorus»
KosnokBuym Ne 1. Tema: "Crpykrypa u QyHKIUM KJIETOYHOrO sigpa'
Llenmpanvhas 0oema mMonexynsApHou buoasocuu

1. IlpuBectu cxeMy CTpPOEHUS U OXapaKTEpU30BaTh COCTAB MOJEKYJIbI
HykjieoTua. Uepes Kakue CBA3M HYKJICOTHBI COCAUHSIOTCS B MOJUHYKICOTHAHYIO
uens?

2. JlaTh cpaBHUTENBHYIO XapakTepucTuky ctpoenus moiekyn IHK u PHK.
Kakue cBsisu Qopmupyror nsoiinyro crnupanbs JIHK? OObsicHuTh mnpuHLUI
KOMIUIEMEHTAPHOCTH B TIOCTPOCHHUH JABOMHOM CIHpaiv, Ha3BaTh KOMILIEMEHTAPHBIE
napbl HyKJIECOTHIOB.

3. Hate ompeneneHue MOHATHS "TpaHCKPUMIHUA", OOBSICHUTH MOJICKYJISAPHBIM
MEXaHU3M TPAHCKPUIILMH: YTO SABIISIETCS MATPHIIEH, KAaKOW HCIOJIb3yeTcsl (PepMeHT,
OTKyJla OepyTCsl MPEAIIECTBEHHUKH AJIsI CHHTE3a?

4. Jlatb onpenenenue moHsTus "Tpancusnus’. [IpuBectu cxemy U 0OBSICHUTH
MexaHu3M paboTel pubocoM. Omnpenenuts poab Kaxaoin ¢opmel PHK B cunTese
Oernka.

5. Jlath KpaTKuii OTBET Ha BOIPOC: YTO BhIpa)kaeT renerudeckuil koa? [louemy
KoJ TpuruieTHbIH? Kakue MOJeKynbl BBICTYHNAIOT B POJM  JEKOAUPYIOILIETO

MexaHu3ma?
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6. Jarep kpaTkoe ompeneneHue u - (QopMylly IEHTPAJIbHOM  JOTMBI
MosekysipHoit omosioruu. Kakoel ¢yukiuun JIHK B knetke? Kakue cuHTE3bl M
MOYeMY Ha3bIBAIOTCSI MATPUYHBIMU?

7. Ucxons w3 (opMmylibl LEHTPaIbHOM JOTMBI MOJEKYJSAPHON Ouosioruw,
OOBSCHUTD, YTO SBJIICTCSI MOJIEKYJISIPHOW OCHOBOM I€HOTHITA U (DEHOTHIIA.

8. Hlate ompezaeneHue MoHATUS "perukanus', OOBSICHUTH MOJEKYJSPHBIN
MEXaHU3M U HazHaueHue perukanuu JJHK.

Cmpykmypa u (hyHKYuu K1emoyHo2o a0pa
OcHosHvle 6onpocul

9. O6memopdonornyeckasi XapakKTepUCTUKA SACPHOTO arapaTa 3yKapuOTHBIX
U TIPOKAPUOTHBIX KJIETOK.

10. CymHOCTh KOHIICTIIIUH HEMPEPHIBHOCTH XPOMOCOM B KM3HCHHOM ITHKJIC
KJIETKHU.

11. Xumuueckuii cocraB xpomaTtuna. Urto takoe JIHII?

12. YpoBHUM CTPYKTYpHON OpraHM3alldu XpoOMaThHA. Jy- U T€TePOXpPOMATHH.
Kakue ypoBHU opraHu3aivyi XpoOMaTHHA XapakTepHbI 11l HHTepda3zHoro siapa?

13. Kakue mposinenus: tpanckpuniuun MPHK MoxHO BuAeTh B CBETOBOW U
AIEKTPOHHBINA MUKPOCKOM?

14. CtpoeHue XpoMOCOM THIIA JIAMIOBBIX IIETOK U MOJUTEHHBIX XPOMOCOM,
COOTBETCTBHE HX JCTaJIel XPOMAaTHUHOBBIM CTPYKTYpaM OOBIYHBIX SIIEP.

15. Crpoenue u ¢ynkiuu sapeimka. OOBSICHUTH CYIIHOCTH IMPOIIECCHHTA
pPHK.

16. CrpoeHue »dyKapUOTHUECKOW pHUOOCOMBI: CYOBEAMHUIIBI, MapaMeTPhI
monekyn PHK, 6enku.

17. Yto Takoe ammmmdukaius sapeimkoBord JJHK? I'ne uzBecTHa u s yero

OHA HyXHa?
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18. SnmepHblii MaTpuKC U sAaepHas OOOJOYKA: MX CTPOCHHE W 3HAUYCHHE B
opraHu3anuu paboThl XpoOMaTHHA.
19. Ctpoenue u GyHKIIUH SACPHBIX TTOP.

ﬂOﬂOﬂHumeﬂbele eonpocsl

20. Yro Takoe reH? OOBICHUTH €ro MOJEKYJISAPHBIA, CTPYKTYPHBIH,
(YHKIIMOHAJIbHBIA U TEHETUYECKUI CMBICIT?

21. Tlouemy XpoMaTHH OTIUYAETCS BHICOKON O6azodumeii?

22. PackppITb NpPEICTABIECHHUE O TMPEPHIBUCTON CTPYKType TIeHa: SK30H-
WHTPOHHAs OpraHu3anus TeHa, ocobeHHoctu mnponeccuHra MPHK, wmexanusm
CIUTAMICHHT .

23. B HepBHBIX KJIeTKax siipa 00bIuHO KpynHbIe U Onenubie (JJHK BosiBnsercs
C TPYJIOM), B 3pUTPOLIUTAX MTHULl U PHIO, HAPOTHUB - SAPA MEIKUE U OUYEHb IUIOTHBIE.
UTo MOXKHO cKa3aTh O CTPYKType XpoMaThHa U GYHKIUH 3TUX d1ep?

24. T'eHeTnueckas KOHCTUTYLHS YEJIOBEKA HECPABHEHHO CJIOKHEE, YeM Yy
JATYWIKA WK pblObl. B TO e BpeMsi y HEKOTOpbIX am(puOuil U APEeBHHUX pbIO
HopMasbHOe KonmuectBo siaepHoi JIHK B 10-50 pa3 Gosblie, yem y dYelioBeka U
Ipyrux miiekonuraromux (2c yenoseka - 6nr JAHK, narymku - 11n0r, tputona - 74mr,
am¢puymsl - 108nr, canamanapsl - 340mr). [Touemy?

25. KakoB myTh niepeHoca cyobeIMHULl pUOOCOM U3 SJIPBIIIKA B IIUTOIIA3MY ?

26. Kakosa posib pPHK B opranuzanmu unu GyHKIMOHUPOBAHUU prUOOCOMBI?

27. Ilouemy renst pPHK B siApBITIIKOBOM OpraHu3aTope UMEIOT MHOTOKPATHYIO
MOBTOPHOCTH?

28. Kak ¢ nmomoIipio aBTopagnorpauu BeIIBUTh MECTO CUHTE3a, HAIIPABJICHHE
1 CKOPOCTb TepeMelieHus: cuHTe3npoBanHoit PHK?

29. KakuMy IUTOXMMHYECKUMHU MeToJaMi MOKHO BbIsIBUTH JJHK 1 nsmeputs

€€ KOJIMYCCTBO B KIICTOYHOM ;mpe?
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KoasoxkBuym Ne 2. Tema: "Opranuzanus njacTu4eckoro Meradoansma'’
OcHognble 6onpocyl

1. Kakue KneTku MOJKETYJOYHOM JKeJe3bl Ha3bIBAIOTCA aluuHapHbIMH? YUTO
TaKO€ alMHYChl B OJKEIIYAOUHOU kKeneze? CTpoeHue anHyca.

2. OObACHUTE TIOHATHE TOJSPHOCTH B OTHOILICHUHM allMHAPHOW KJIETKH. YeMm
oOycIoBieHa MOpQoaoruyeckasi MoJSIPHOCTb ITUX KIETOK?

3. OObsicHUTE (YHKUUIO AllMHAPHOW KJIETKH MOJKEIyAOYHOU >keie3bl. UTo
TaKO€ 3UMOTEH U 3UMOT'€HOBbBIE TPAaHYJIbI?

4. OtkyJa mojiy4aeT allMHapHas KJIeTKa MUTAaHWe U1l CUHTe3a ceKpeToB? UTo
OHa IOJYYaeT B KAYECTBE MUTAHUS?

5. Uro Takoe »spracromnazma, LIOP? Yem oOycnoBieno ©Oa3anbHOE
pacnonoxenue IIOP B anmHapHOil KieTke?

6. Crpoernne u ¢ynkinuun [IDP. 3auem pubocombl (QHUKCUPOBAHBI Ha
meMOpanax IIDP? OOBSCHUTH CYIMIHOCTh TOCTTPAHCISIMOHHBIX MOAUPUKAIIAN
6enkos B [11DP.

7. O0BICHUTH MexaHu3M Mepenoca BemiecTB oT IIDP k anmapaty ["osnbmaxu.

8. Ctpoenue u pynkiuu anmnapata ['onsmpku. B uem nposBiiseTcst moJIIpHOCTb
JTUKTAOCOMBI? Kakne CMHTE3bI U TepEeCTPOUKH MOJIEKYI UAYT B annapare [ onbaxu?

9. OOBSACHUTH MEXaHU3M CEKpeIuu (COOCTBEHHO AKCTPY3WH) B aAllMHAPHOM
KJIETKE MOJKEITYA0YHOM JKEIEe3bl.

10. Tme m xak oOpa3yrorcs mnepBUYHBbIE JM30ocoMmbl? KakoBa ux ¢yHKIuUs
BOOOIIIE U B CEKPETOPHON KJIETKE B YaCTHOCTU?

Jlononnumenvhvie gonpocwl

11. [loka3aTh NMHAMHUKY BKJIIOYEHHUS MEUEHBIX aMUHOKHUCIOT OT 5 MHUH A0 3
4acoB TIO 30HAM alMHApHOW KJIeTku (Merop aBTopamuorpaduu). Kakyro
uH(pOpMaIIO JaeT aBTopaauorpadus BKIOYEHUS aMUHOKUCTIOT?

12. OOGBSCHUTH MOHATHE CEKPETOPHOTO LIHUKIIA KIETKH.
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KosnokBuym Ne 3. Tema: "BuoxuMuveckue 0CHOBbI M OPraHU3ALMS
JHEPreTH4eCcKoro Meradousma'
OcHosHvle 6onpocul

1. IInacTuyeckuid W DHEPreTUYECKU MeTaboJIM3M, WX Ha3HAuYCHUE U
HaIIPaBJICHUE PEAKLINU.

2. OOmas XapakTepucTHKa CHCTEM DHEPreTHYEeCKOT0o MeTaboju3Ma
DYKapHOTHBIX KIIETOK C aBTOTPOPHBIM U TETepOTPOdHBIM TUMAMH MUTaHUA (TIO
Ta0JIMIIE SHEPTETHYECKOTO OOMEHA).

3. Crpykrypa, cBoiictBa u pyHkiuu mojiekynsl AT®. Kpyroobopor ATO B
KU3HEAEATENbHOCTH KIIETKU. lIpuBect mnpumepsl AT®P-3aBUCUMBIX pEakuil B
KJIETKE.

4. @®ortocuHTE3: CBeTOBasg M TeMHOBas (a3bl. MexaHU3Mbl COMPSHKCHUS
nepeHoca Bojgopoaa u cuare3a AT® B xnopomiacrax (mo Mutyeny).

5. I'mukomm3 u compsokeHHbIH cuHTE3 AT®. OT 4Yero 3aBHCHUT JajbHEHINAS
cynp0a npoayktoB raukonn3a? Urto takoe Opoxkenue? CylecTBYIOT JId B MPUPOJIE
KJIETKH, SHEPTeTUKAa KOTOPhIX OCHOBaHA TOJBKO Ha TJIMKOJIU3e (OpoxKeHUn)?

6. Jprxanue: mukin KpeOGca m apixarenbHas Ienb. MeXaHU3MbI COMPSHKCHUS
nepeHoca Bojiopojia u cuare3a AT® B mutoxoHIpusx (mo Murueny).

7. Uto BBIpaXalOT TEPMUHBL: (HOTOPOCHOPUIUPOBAHNE U OKHUCIUTEIHLHOE
bochopunupoanue? (Ilouemy "dochopunuporanue", mouemy "doro-", moyemy
"okucnurenbHoe"?). UTo o0miero U pa3inMyHOro B 3TUX JABYX mpoueccax? ['ne onu
MIPOUCXOIAT?

8. CpaBHUTH yIBTPACTPYKTYpPy XJOPOIUIACTOB M MUTOXOHApuM. Yem
OOBSICHUTB O0OIIIME YepThl MEeMOpPaHHON OpraHu3alluy 3TUX OPTaHOUI0B?

9. Kak opraHu3oBaHbl CHCTEMbI CONPSKEHUSI MEpEeHOca BOAOPOJa U CHUHTE3a
AT® y npokapuoT (Ha mpuUMepe CUHE-3eJIEHbIX BOJAOPOCIEl U adpOOHBIX OaKTepuid).

HpI/IMeHI/IMa JIM K HUM XCMHUOCMOTHUYICCKAA TCOPUA Muruena?
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10. Tloyemy muacTuapl M MHUTOXOHJPHUHM HA3BIBAIOT MOJyaBTOHOMHBIMU
opraHousiamu? Kak umer ux HOBOOOpa3oBaHHME M CIEHMANIM3AIMS B Pa3IMYHBIX
KJIeTKax?

11. Kakue runore3sl OOBACHIIOT MPOUCXOKICHUE TMOTYaBTOHOMHBIX
OpPraHOHJIOB B ABOJIFOLIUHU KIIETOK?

JlononnumenvHvie 6onpocwl

12. MoryT /1 UCIHOJIb30BAaThCA B KAUECTBE aKKyMYJSTOPOB U MEPEHOCUYUKOB
sHepruu aApyrue, kpome ATD, Monekymnsl?

13. Kako¥i Tun MetabosiM3Ma: MIaCTHUYECKUI WM SHEPTeTUUECKUI OTpa)xaroT
peakiuu (HOTOCUHTE3a B XJIOpOIIacTax?

14, C yyeTroM XeMHOCMOTHYECKOM Teopur MwuTdena, MokasaTh, B KakHe
(GopMbI MOCEIOBATENBHO MEPEXOJUT 3HEPTUS OT COJHIIA 10 MOJIEKYJIbI TJHOKO3bI B
peakiusix (oToOCUHTE3A.

15. K kakoMy Tumy meTaboju3Ma: MIACTUYECKOMY WM IHEPTreTUYECKOMY -
OTHECTH PEAKLIUU PACLIEIUIEHNs OMOIOJIMMEPOB B JTU30COMax?

16. CpaBHHUTE TTUKOJIM3 U JBIXaHHUE MO MPOJYKTUBHOCTH 3allacaHus YHEPTHUH.
[Touemy, HECMOTpPSL Ha SIBHBIM DHEPIrETUUYECKUN IMPOUTPHILI, B IPUPOJE CYLIECTBYIOT
KJIETKH-OPTaHU3MBbI C TNIMKOJIUTUYECKUM 3HEPTrOOOMEHOM?

17. Yem o0OyCIOBIIEHBI JJIMTEIbHBIE MBIIICYHBIC OOJIM TOCJIC WHTEHCUBHOU
busndeckoit Harpy3ku? [logemy 3Tu 601U Mano GECIIOKOST TPEHUPOBAHHBIX JIOCH?

18. Kakue KJIETKM Y MHOTOKJIETOYHBIX JKUBOTHBIX MOTPEOIISIOT OO0JIbIlIE BCETO
sHeprumn? Kak 3To BBIpaKEHO B UX YIbTPACTPYKType?

19. Knetku Kkakux oOpraHu3MoB o00Jiagal0T Haubojee MOJHBIM Ha0opoM

sHeproodecreurnBaromux Mexann3MoB? HazoBure 3T MEXaHU3MBI.
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KosnokBuym Ne 4. Tema: "OnopHo-aBuratejibHbId M MOBEPXHOCTHBI
annapartbl KJieTku'"
OcHosHvle 6onpocul

1. JlaTb CpaBHUTENbHYIO XapaKTEPUCTUKY MOJEKYJISIPHO-CTPYKTYPHOM
OpraHU3aliy MTPOMEKYTOUHBIX (DUIIAMEHTOB, MUKPO(PHUIAMEHTOB U MUKPOTPYOOUEK.
Ha3BaTh OCHOBHBIE O€JIKM U MapaMeTPhl UX arperauu.

2. J1ns1 KakuX ITUTOCKEJIETHBIX CTPYKTYP XapaKTepPHBI IIPOIIECCH CAaMOCOOPKHU U
pazbopku: UTo U3BECTHO 00 ATUX MEXaHU3MaXx?

3. MukpoduiiaMeHThl KaK CKEJIETHbIC U IBUTAaTeNbHbIe CTPYKTYpHL. [Ipn kakux
YCIIOBUSIX BO3HHUKAET CIIOCOOHOCTh MUKPO(MUIAMEHTOB K JBUIATEIbHON pEaKIHH?
OOBsICHUTE MEXAaHO-XUMHYECKHE OCHOBBI MBIIIICYHOTO JIBUKEHUSI.

4. JlaTb CpaBHUTEIBHYIO XapaKTEPUCTUKY OpPTaHU3AIMH AKTO-MHO3UHOBBIX
KOMIUIEKCOB B HEMbIIIeYHbIX ((pubpobnact, ameba) U CHEUHATU3UPOBAHHBIX
MBIIIIEYHBIX KJIeTKaxX (MOMEepeYHONoI0caToe MbIIeuHoe BoJIOKHO). [lokazath
UMMYHOIIUTOXUMUYECKYIO JIOKAIH3alMi0 alb(a-aKkTUHWHA, aKTHHA W MHUO3WHA B
ATUX CTPYKTYypax.

5. MukpotpyOOUKM Kak CKEJIETHbIE M JBUTATENbHBIE CTPYKTYpHI. [lpuBectu
PUMEPBI UCIIOJIB30BAHUSI MUKPOTPYOOUEK B KAYECTBE IUTOCKENETA.

6. [loka3aTh cTpoeHHE PECHUYKH U OOBSICHUTh MEXAaHO-XUMHUYECKHE OCHOBBI
PECHUYHOTO JIBU>KCHUSI.

7. YUto siBAsieTCs IIEHTpaMu OpraHu3allui MUKpPOTpyOodek B kieTke? I'e oHu
JIOKAIU3yrTCA?

8. CtpoeHue UEHTpHOJEH, UX B3aUMOPACIOJIOKEHHWE B KIETOYHOM LIEHTpE.
MexaHu3M BOCITPOU3BEICHUS LIEHTPUOJIEH.

9. KakoBa posib mEeHTpUONEH M KaKk OOBICHUTh MX OTCYTCTBHE B KIJIETKaX
BBICILINX PACTEHUN?

ﬂOI’lOJZHMmeJZbele 80npocsl
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10. TIpoBecTu aHANOTHI0 B MEXaHO-XMMUYECKOW OpraHW3allud W TPHUHIMIAX
paboThl aKTUH-MUO3UHOBBIX U TYOYJIUH-AUHEMHOBBIX ABUTATEIIbHBIX CUCTEM.

11. Kakue omopHbI€ W JABUTaTEIbHBIE CTPYKTYPHI UMEIOTCS Y PACTUTEIBHBIX
kieTok? Kak oHM pa3BUTHI 110 CPABHEHUIO C KUBOTHBIMH KJIETKAMU?

12. Kax opranu3oBaH JABUTATelIbHBIA anmapaT Oaktepuii? KakoBbl
NPUHIMIHATBHBIE OTJIMYKSA OaKTepUaJIBLHOTO >KTYTHKAa OT PECHUYKH JYKapUOTHOU
KJIETKU?

OcHosHvle 6onpocul

1. Ha3BaTbh cocTaBHbIE YaCTH MOBEPXHOCTHOIO ammnapara KJIETKH, OMpPeNeIUTh
X QyHKIUU.

2. XWUMHYECKMI COCTaB U OpraHu3anus IUTa3MaTHYecKOd MeMOpaHsbI.
[TpuBecTH nOKa3aTENbCTBA B MOJIB3Y KMIKOCTHO-MO3aUYHON MOJIEIH.

3. I'nukokanmukc: XWMHYECKHH COCTaB, CTEICHb pa3BUTHSA, CBOWCTBA H
(GYHKIIMM B CHELMATU3UPOBAHHBIX KieTkax. HanMeMOpaHHbBIE CTPYKTYphl KIIETOK
pacTeHui, rpudboB, OaKTepuil.

4. KopTukaiabHblii (CyOMEeMOpaHHBINM) LIMTOCKENIET: €ro 3JEMEHThI, CBS3b C
wiasMaieMMoil. MexaHu3Mbl M 3HauY€HHE JIATEpajbHOTO IEpeMeIleHusl OeKOB
TTa3MaJIeMMBI.

5. OOHOBIIEHUE U POCT IIa3MaTH4eckoil MemOpanbl. Kakue cyOMeMOpaHHbIE U
LUTOIJIa3MaTHUYECKUE CTPYKTYphl 3ajeiicTBoBaHbl B 3Tux mponeccax? Kax
OLICHWBATh CKOPOCTh OOHOBIICHUS M POCTA TIa3MaJIEMMBbI?

6. Oxapakrtepu3oBaTh (OPMBI TPAHCMEMOPAHHOTO TPAHCIOPTA BEIIECTB:
mud¢y3uto, TACCUBHBIM H  akTHUBHBIA TpaHcmopT. C  KakuMH dJIEeMEHTaMHU
TUTa3MaJIeMMBI CBSI3aHBI OTH (POPMBI TpaHCIIOpTa?

/. OTuero BO3HUKAET KOHIICHTPAI[MOHHBIN TpaJuEHT HMOHOB U KaK OH
UCIIOJIB3YETCS KIETKOW?

8. Uto Takoe MUKPOBOPCUHKHU? Y KaKUX KJIETOK OHU Pa3BUTHI, KAK YCTPOCHBI U

Kak paborarot?
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9. OxapakrepuzoBarb (OpMBI M MEXaHU3Mbl TPAHCIOPTA BEIIECTB B
MeMOpaHHOU ymakoBke. IIpuBecT TpUMEpPHI HCHONB30BAHUSA DJHJOIUTO3a U
HK30IIMTO3a B )KU3HEACITSIPHOCTH TKAHEBBIX KJIETOK W OJTHOKJIETOYHBIX OPTAaHU3MOB.

10. YTo Takoe kieTouyHbie penentopbl? KakoBa ux jJokanu3anus U XuMU4ecKas
npupoja’?

11. OO®sicHuTh J1Ba crnoco0a HWHUIMAIMKA BHYTPUKJIETOUYHOI'O CHUTHAJA:
aJICHWIATIUKIA3HEIM ¥ HOHO(OpHBINM. CpaBHUTh UX HaA MPUMEpPE PEIEHTOPOB
NENTUIHBIX ~ TOPMOHOB  (TJIIOKaroHa W HWHCYJIMHA) W HeWpomeauaropa
(aneTUIXO0IrHA).

12. TlepeuncnuTh W TOKa3aTh JIOKATM3AIUIO TOCTOSHHBIX MEKKIECTOUHBIX
KOHTAaKTOB B  KHIIEYHOM DJHUTEIHH. B d9eM O0COOCHHOCTh XHMHYECKHUX
(TpaHCIIOPTHBIX ) KOHTAKTOB U IJIe OHU BCTPEYAIOTCA?

Jlononnumensvnvie 6onpocwl

13. Yto Takoe MMMYyHHasl peakius U TOJEPAHTHOCTh Ha KJIETOYHOM ypOBHE?
KakoBo 3HaueHuWe OSTUX peakuui g TOJJEPKaHUS  KIETOYHO-TKAHEBOTO
romeocrasa’?

14, TlokazaTh  CTPYKTYpHO-(YHKIIMOHAIHHOE  €IAMHCTBO  DJIEMEHTOB
MOBEPXHOCTHOTO ammapara W IMTOCKeNeTa B peakiuu aare3uu (puopobiiacta Ha
cybcrpare.

15. Tlocne ne3arperaluu W TMepeMENIMBAHUS B MUTATEIBHON Cpele KIIETKU
MOYKH COOMPAIOTCS B arperaTsl M0 TKAaHEBOMY IPHU3HAKY, KICTKH OT OPAH)KEBBIX U
CephIX TyOOK - MO BHUIOBOMY (arperupyroT KJIETKM OJHOro I1BeTa). Kak 3TO

OOBSICHUTH CBOMCTBAMHU KJIETOUHOMW MMOBEPXHOCTHU?
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KomsoxkBuym Ne 5. Tema: "Penpoaykuust u nudgepeHunpoBKa KJIeToK"
OcHognble 6onpocyl

1. Yro Takoe MUTOTHYECKHI (KJIETOUHBIM) [HMKI? OxapakTepu3oBaTh
MOCJIEIOBATEIBLHOCTh, BPEMSI U KIIOYEBbIE COOBITHS MEPUOJOB MHUTOTUYECKOIO
LUKJIA.

2. UTo Takoe XpOMOCOMHBIN IUKJI, B YEM CYIIHOCTh KOHLEMIIUUA CTPYKTYPHOM
HEMPEPBIBHOCTU XPOMOCOM B JKU3HU KIIETKHU?

3. Korma u xak BO3HWKaeT NUIUIOWIHBIA Habop xpomocom? Kak MeHsercs
Habop xpomocoMm u Macca JIHK B kieTke mo nepuojiaMm MUTOTHYECKOTO ITUKJIIa?

4. PackppIThb CYIIHOCTh OCHOBHBIX 3aKOHOMepHocTed pemmmkanuu JHK:
MOJIYyKOHCEPBATUBHOCTh, PEIUIMKOHHASI OpraHu3anus, aCHHXpoHHOCTh. Korna u mns
Yero MpOUCXOIUT penapaTuBHbii cunTe3 JJHK?

5. Muro3: ero ¢asbl, NOBEIEHUE XPOMOCOM.

6. Kak ¢opmupyercst u paboraeT MuToTHUYEeCKOEe BepeTeHo? KakoBbl MexaHO-
XUMHUYECKUE OCHOBBI MHUTOTHYECKUX IMporeccoB? CpaBHUMBI JIK OHU C JPYTUMH
JIBUTATEIIbHBIMU PEAKIIUSIMU KIICTKHU?

7. Ha3Batb M OOBACHUTH OCOOCHHOCTH TEYECHHS MHUTO3a Y JKUBOTHBIX H
PACTUTENBHBIX KJIETOK (CTPOEHHE MUTOTUYECKOTO amnmapaTa, MEXaHHU3M I[IUTOKMHE3A).

8. Uto o0miero u B 4eM OCOOCHHOCTh Pa3IMYHBIX (HOPM DHAOPETIPOAYKIIUHU:
COMATUYECKOW MOJMIUIOWINHA U MoJuTeHnn? Kakue OTKIIOHEHUS OT HOPMaJbHOIO
MUTO3a MPUBOAAT K HdHAopenpoaykuuu? IlpuBectn mnpumepsl MPOSIBICHUS
COMATUYECKOW TOJUIUIOWINA W TIOJIUTEHUH B TKAHAX PACTCHHI, KUBOTHBIX,
YeJI0BeKa.

9. O0BSICHUTEL OMOJIOTUYECKUN CMBIC] U Ha3HAUYEHUE MUTOTHUYECKOI'O JIEICHUS
KJIETOK B KH3HU OJIHOKJIETOUYHBIX M1 MHOTOKJIETOUHBIX OpraHu3mMoB. Mcnonas3yercs i
MUTO3 ISl PA3MHOKEHHUSI OPTaHU3MOB?

10. B yem npuHIMnuansHeie 0oco0eHHOCTH Meio3a? [louemy Meiio3 u mosnoBoit

npouecc, a HEC MUTO3 CTAJIM OCHOBHBIM CIrocooom PAa3MHOKCHUA OpFaHI/I3MOB?
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11. Kakuwe XapakTepUCTUKH XPOMOCOMHOrO Habopa HCHOIB3YIOTCS MpU
OMKMCAHUH BUA0BOTO Kapuotuna? ['ie ucroyib3yercst KapuoTUIIUYECKUM aHann3?

12. Yto takoe nuddepeHIpoBKa KIETOK, OCHOBHbIE HAMPABICHUS KJICTOYHON
nuddepeHIupoBKH.

13. CTBOJIOBBIC KJIETKH M MIX TTOTSHITUH TI0 HaIpaBieHUsIM TuhHepeHITUPOBKH.

14. UHayKTOpHI M MEXaHU3MBI KJIETOYHOU TUDPEpEHIIMPOBKH.

JlononnumenvHvie 6onpocwl

15. Kyna pneBaercs Matepuan sJI€pHONM OOOJOYKHM U SAPHIIIKA MpHU
MCYE3HOBEHUHU ITUX CTPYKTYp B Mpodaze MUTO3a?

16. KakoB OMOJOTHYECKHIA CMBICIT KOMITAKTU3AIMA XPOMATHHA B XPOMOCOMBI
Ha BpeMs muto3a? [louemy 3TOT nmporecc OTCYyTCTBYET y NPOKAPUOT?

17. Yem paznuyaroTcss M B KaKUX CIydasxX HCIOJB3YIOTCS TEPMHUHBI
"xpomocoma" u "xpomarmpa"? Ckonbko Monekyn JIHK Bxomut B cocras
XPOMOCOMBI, XpPOMATH/IbI?

18. Yem oOycCIIOBIIEH MOMEPEUYHBINH PUCYHOK OOBIYHBIX MeTa(a3zHbIX XPOMOCOM
(6eHAMHT) U TUCKOBBIA PUCYHOK MOJUTEHHBIX XpoMocoM? O uHAKOBA WU pa3JinuHa
MPUPOJIa 3TOM MONEPEYHON UCUEPUEHHOCTH?

19. Kakoifi u3 HCIONB3yEeMBbIX AaHTPOTIOJOTU3MOB OoJiee TOAXOAUT IS
0003HaYEHUsI JBYX MOCTMUTOTHYECKUX KIIETOK: JIOYEPHUE, CECTPUHCKHUE WIH CIIe
KaKOH-HUOYIb?

20. MuTOoTHYECKHU eNAIIasiCsl KIETKA )KMBOTHBIX TKaHEH OOBIYHO OKPYTJISIETCS
(B smuTenusix, B KyJnbType Ha ctekie). C gyem ato cBsizano? [louemy aToro He ObIBaeT
Yy PaCTUTEIbHBIX KIETOK?

21. Kakyio pojib UTparOT IEHTPUOJIM B MUTOTHYECKOM BepeTeHe? Y Kakux
OpraHW3MOB LEHTPUOJIM OTCYTCTBYIOT, W TMOYEMY Yy HHX MHUTO3 IPOTEKAET

0J1aronoTyqyHo?
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22. Kaxwne OUTOJOTNYCCKUC MCTOIbI IIO3BOJIAKOT OICHHUTL B KJIETOYHOU

MMONYJIAIHUN JOJIO KJICTOK, HAXOJAAINUXCA B CHHTCTHYCCKOM IICPUOAC MUTOTHUICCKOI'O

ukiaa?

23. Tlokazatrh pa3HooOpazue (opM MUTO3a: pa3IMYHbIE BapUAHTBHI OPTO- U

IJIEBPOMUTO3A - Yy MPEICTaBUTEIEH MPOCTEUIINX, BOJIOPOCed, TpuOoB. MOXHO JH

STH BapUAHTHI BLICTPOUTH B "IBOJIIOLIMOHHOE JPEBO' MHUTO3a?

TecTupoBaHHE 10 MPOMJIEHHBIM T€MaM IIPOBOAUTCA Ha 6YMa)KHI>IX OJaHKax

HJIN B KOMIIBIOTCPHOM KJIaCCC.

IIpumep TecToBOrO 3aaHuA MO AUCHUILINHE «[{MTONOTHSI»

Tema: «lleHTpajbHas 1orMa MoJIeKVJIAPHO 0Moornu. CTpykTypa u

GYHKIMHU KJIETOYHOI0 SIPAa»

Bri0epuTe 0MH IpaBUIbLHBINA OTBET:

1. Yyactaukom kakoro nporecca sisnsiercsa [JHK:

a) TOJIbKO PETUIUKAIINU;

0) perIMKaIuy U TPaHCISAIINHN,

B) TPAHCIIAIUUA U TPAHCKPUTIIUY;
I') TOJIbKO TPAHCKPHUIILINH;

1) TPAHCKPUIIIINHA U PETUTHKAINN;

€) TOJbKO TPAHCISALHUU.

2. Ha kakom ypoBHe kommnakTuzauuu JJHK Bo3mMokHa TpaHCKpUTILIKSA:

a) XpOMOCOMHOM;
0) HYKJICOCOMHOM,;
B) Ha HekommakTu3oBaHHoil J[HK;

I') XpPOMOMEPHOM,;
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1) HYKJIEOMEPHOM.

[Ipotiecc TpaHCHSAIUU TPOUCXOJIUT:

a) B sIIpe HA HUTSIX XPOMATHHA;

0) B IIUTOILIa3Me Ha pubocomax;

B) Ha TUTa3MajeMMe B PerenTopax;

') B XpOMOCOMAax MpH JACJICHUH KICTKH.
Kakast Mosiekysia 3aHMMaeTCsl HEMOCPEICTBEHHBIM TIEPEBOJIOM SI3bIKA
HYKJICOTHJIOB B SI3BIK AMHUHOKHUCIIOT:

a) JIHK;

0) T-PHK;

B) O€JIOK;

r) p-PHK;

1) u-PHK.

MonekysIpHON OCHOBOW I'€HOTHUIIA ABJISETCS:
a) JIHK;

0) Oenoxk;

B) PHK;

T') TIIOKO30aMHHOTJIMKAHBI.

BBI6GDI/IT6 BCC IMPAaBUJILHBIC OTBCTEIL.

Brigenure komnonenTsl Hykiieotuaa JJHK:
a) ne30kcupudo3a:

0) riIoK03a;

B) I'YaHO3MH,;

r) pocdopHas KUCIIOTA;

1) pubo3a;

€) rroTamar;

’K) a30TUCTOE OCHOBAHHUE.
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IEH

7. OTMeTbTe MPaBUWILHO CHOPMHUPOBAHHBIE KOMIUIEMEHTAPHBIE TTAPbl HYKICOTUIOB

JIHK:

a) LI-T;
0) V-A;
B) A-T;
r) A-T;
n) Y-

8. Kaxmue KoMIOHEHTHI 00s3aTeTbHO HEOOXOIUMBI JJIsI TPAHCKPHIIIINU:

a) pubocoma;

6) 1HK;

B) IHK-nnonumepa3sa;

I') [JII0K034;

1) PHK-nonumepasa;

¢) puOOHYKIICOTH/IBI;

) 1€30KCUPUOOHYKICOTU/IBI.

YcTaHOBUTE COOTBETCTBUE:

9. VYcraHoBuTe COOTBETCTBUE Mk Ay ypoBHEeM KommakTuzamnuu JJHK u

COOTBETCTBYIOIIMUMU OCIIKAMM:

Yposenb kommnaktuzanuu JJHK

benok, ydyacTByromuii B OpraHu3anuu

AaHHOI'O YPOBHA KOMITAKTU3alluH

1. XxpoMOHEMHBIN

a) ructoH H1

2. HyKJIEOCOMHBIIN

0) ructon H3

3. HyKJICOMEpPHBIN

B) MAaTPUKCHHBI

r) ructon H4

10.YcTranoBuTE COOTBETCTBUE MCXKAY TUIIOM HYKHGHHOBOﬁ KHCJIOTBI U €€

XapaKTEPUCTUKOM:

TuIl HyKJIEMHOBOM KHUCIIOTHI:

XapakTepuCTUKA HYKJIEMHOBOW KHUCIIOTHI:
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1. IHK a) KaK IpaBUJIO OJTHOICTIOYCYHAs

2. PHK 0) B cocTaBe HYKJICOTHJOB BCTPEUAIOTCS

cienyromue a3otucteie ocHoBanus: A, T, I, 1]

B) B COCTaB HYKJICOTHJAa BXOJIUT prb03a

I') KaK MpaBuJjIo JBYIENOYEYHAs

1) BCTpEYaeTcs TOJIBKO y OaKTepuil




