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1. IlepeyeHp NIAHUPYEMBIX Pe3y/IbTATOB 00yYeHHs MO0 TUCHHUILINHE, COOTHECEHHBIX
¢ IVIAaHMPYeMbIMHU Pe3yJIbTATAMHU 0CBOCHHs 00pa30BaTe/IbHOM IPOrpaMMbl

Pe3ynbrarel ocBOEHHUS
00pazoBareabHOM

B pe3yibTaTe U3yUCHUS JUCHUTIIINHBI 06yqafoumec;1 JOJI2KHBI:

IPOrpaMMBI (KOMIICTCHIIHI) 3HATh YMETh BJIaIETH HABBIKAMU
OIIK-2 CrocoGHOCTh UCIIO- | - O CTPOCHHUH - UCIIOJIL30BAaTh - BJIQICHUSI
JB30BaTh YKOJIOTHIECKYIO KHUBBIX CHCTEM, UX | TCOPCTHUYECKHE U TEPMHHOJIOTHEH TT0
ITPaMOTHOCTH U 0a30BbIe (byHIaMEHTaNbHBIX | MPAKTUYECKUE THACIIATUIMHE
3HaHUS B 0071aCcTH (PU3UKH, 0COOEHHOCTSIX OuosoruuecKue - 00paboTKH FKC-
XUMUH, HAyK O 3eMJIe U OMO- | - OCHOBHBIE KOH- 3HAHUS B KU3HCH- | IEPUMCHTAIBHBIX
JIOTUH B )KU3HEHHBIX CUTya- | HEHIMH U 3aKOHBI | HBIX CUTYaIUIX TaHHBIX

IMSIX; TPOTHO3UPOBATH MOC-
JIeICTBUS CBOEH mpodec-
CHOHAJIbHO# JIeITEIbHOCTH,
HECTH OTBETCTBCHHOCTH 3a
CBOM PEIICHUS

COBpPEMEHHOM Ono-
JIOIrun, U3AMCHCHUA
OHOJIOTUYCCKOTO
MHUPOBO33PCHUS B
CBSI3H C METOM0JI0-
THYCCKUMU JOCTU-
KCHHUSIMH HAYKH

- IPOSIBIISATH DKOJIO-
TMYECKYIO0 TPaMoT-
HOCTB TIpU HOpMH-
poBaHuM mpogec-
CHOHAJIBHBIX
CYKJICHUI

OIIK-3 CnocoOHOCTE ITOHU-
Matrh 0a30BbIC TIPE/ICTAB-
JIEHUsI 0 pa3HOOOpa3un
OMOJOTHYECKUX O0BEKTOB,
3HAYCHHE OMOPa3HOOOpa3Hs
JUTSL yCTOWYMBOCTH OHOC-
depbl, CIIOCOOHOCTRIO UC-
TOJIH30BaTh METOLI HAOJIIO-

- METOJIBI OIHCAa-
HY, HaOTIOOEHN,
KJIacCU(PUKALIUU
OMOIOTMYECKUX
00BEKTOB

- IPUHIUIIBI ¥ pa3-
pelrarnme BO3MOo-
KHOCTH MUKPOC-

- BBLIACJIATH JUar-
HOCTUYECKHE MPHU-
3HAKH, ONPEICTATh
Y OTIUCHIBATH
MPEII0KEHHBIN
OOBEKT; apryMeH-
THPOBATH MOJTY-
YEHHBIEC 3HAHUS

- paboThI C MUKPO-
CKOIIMYECKOM
TEXHUKOM, DJICKT-
POHHBIMH MUKPO-
¢dororpadpusmu,
ONpPECTUTENSIMU
- BJIaJCHUS TCXHH-
KOM MHKPOCKO-

JICHUS, ONTUCAHUSA, UICHTH- KOITUYECKHUX, OMO- | IpU OOCYKJICHHUH | MUPOBAHUS
bukanuu, KnaccupuKaluy, XUMHUYECKUX U BOIIPOCOB, CBA3aH- | IpenapaToB
KyJIbTUBHUPOBAHUS OMONOTH- | (DU3MKO-XMMHUYEC- | HBIX ¢ pobiema-
YeCKUX 0ObEKTOB KHUX METOZIOB M3y- | MU Ouosioruyec-

YEHUs KIETOK U KOTO pa3Ho00pasus

TKaHEU
OIIK-5. CnocobHOCTh - 0 KJIETOUHOM - IPUMEHSTD - 1abOpaTopHOro
INPUMEHSTh 3HaHUE NPUHLK- | OpraHU3aLuu OCBOEHHBIE OMOXH- | SKCIIEPUMEHTA
MIOB KJICTOYHOW OpPTaHU3aINH | OMOJIOTUYECKIX MHUYECKHE METO/IBI

OMOJOTHYECKUX O0BEKTOB,
Ono(pU3NIeCKUX U OMOXUMHU-
YECKUX OCHOB, MEMOpPaHHBIX
MIPOIECCOB M MOJICKYIISIPHBIX
MEXAHU3MOB KU3HEAEATEb-
HOCTH.

00BEKTOB, MOJIE-
KYJISIPHBIX MeXa-
HHU3MAaX KU3HEACS-
TEJIBbHOCTHU

- 0 COCTaBe JKHUBO-
TO OPTaHMU3Ma,
CTpoeHUH u pusu-
KO-XMMUYECKUX
CBOMCTBaX OCHOB-
HBIX KJIACCOB Opra-
HHYECKHX COCIH-
HEHHIi: MeTabo-
JIA3ME TUX COCIU-
HEHMH, MEXaHU3-
Max PeryJsiun
MeTaboIr3Ma

- 0 MOCJIeIOBA-

U3YUYCHHSI KHUBBIX
CUCTEM Ha Ipak-
THKE




TEJIBLHOCTH U MeXa-
HU3Max peakinuu
CHUHTE3a OeJIKa,
PETYIISALNN U SHEP-
TETUYCCKOM 00ec-
MIeYCeHUE TpoIecca

OIIK-6 CnocoOHOCTE
NPUMEHSTh COBPEMEHHBIC
IKCIIEPUMEHTATHHBIE METO/IBI
paboThI C OMOTOTUYECKIUMHU
00BEKTAMH B IIOJIEBBIX U

- TEOPETHYECKUE
OCHOBBI U MPAKTH-
4eCKOe MPUMEHe-
HUe Haubosee pac-
MPOCTPAHEHHBIX

- UCII0JIb30BaTh
3HAHUA O KJIETOU-
HOM peryisiiuu u
MIPUMEHSATHh OUOXHU-
MUYECKHUE METO/IbI

- paboTHI C COBpe-
MEHHBIM 000pYy-
JIOBaHUEM ISt
W3yYeHHUs 3a]1aH-
HOTO 00BEKTA

71a00paTOPHBIX yCIOBHSIX, XUMUYECKUX, (Hu- - 00paboTku
HaBBbIKN paGOTBI C 3UKO-XUMHUYCCKUX PE3YJIbTATOB
COBpPEMEHHOU anmnapaTypou METOOB aHaJln3a SKCIIEPUMEHTOB

OIIK-9 Cnoco6HOCTB UCTIO-
Jb30BaTh 0A30BbIEC PE/ICTAB-
JICHUSI O 3aKOHOMEPHOCTSIX
BOCIIPOM3BEICHUS 1 WHIUBH-
JyaJIbHOTO pa3BUTHUS OHOIIO-
THYECKHX 00BEKTOB, METO/IBI
MOJTy4eHUs! U paboThI ¢ 3MO-
PHOHAJBHBIMU O0BEKTaMHU

- OCHOBHBIE TIOHSI-
THSI, TEPMUHBI 1
orpeneneHus Ono-
JIOTUU pa3MHO-
KEHUS ¥ Pa3BUTHSA
- MEXaHU3MBI JIeTe-
pPMHUHALMH, IMO-
PHOHATIBLHOW UHITY-
KIUU ¥ PETYIISINH,
KIeTouHou audde-
PEHIIMPOBKH, Opra-
HOTeHe3a, THCTO-
reHesa

- OCHOBHBIE METO-
bl OOTeHE3a

- OIIpeNeIIsATh Ha
PHCYHKAX, MUKpPO-
¢dororpadusax u
MHKpOIpenaparax
raM€Thl, CTaauu
Pa3BUTHS pa3iny-
HBIX OpTraHU3MOB

- BJIaJieceT OA30BEI-
MU NpeACTaBIe-
HHUSIMH 00 OCHOB-
HBIX 3aKOHOMEp-
HOCTSIX OHTOreHe3a
OpraHU3MOB pa3-
HBIX TAKCOHOMH-
YECKUX TPy,
COBPEMEHHBIX J0C-
THXKeHUN buomo-
THUU Pa3MHOKEHUS
U pa3BUTHS

[TK-1 CniocoGHOCTH 3KCII-
JyaTUpOBaTh COBPEMEHHYIO
anmaparypy u 000pyJI0BaHHE
JUTS BBITIOJTHEHUSI HAYYHO-
UCCIIEIOBATEIIbCKUX MOJIEBBIX
1 JIaOOpaTOPHBIX OMOJIOTH-
YEeCKUX paboT

- IPUHIUIIBI pabo-
THI COBPEMEHHOTO
000pyIOBaHUS LIS
BBITTOJTHEHHSI UCC-
JIeZI0BATEILCKUX
pabot B mabopa-
TOPHBIX H TIOJIEBBIX
YCIIOBHSIX

- IPOBOAUTH HAO-
JIONICHHS U TIPaK-
TUYECKHE PaOOTHI,
CBSI3aHHBIE C U3Y-
YEHUEM JKUBOT-
HBIX, PaCTCHUH U
MHUKPOOPIaHU3MOB
- OKCIUTyaTHpPOBATh
COBPEMEHHYIO
anmaparypy u
o0opyoBaHue JUIs
peIIeHMs MOCTaB-
JICHHBIX 3a/1a4

- HCIOJIBH30BaTh
TEOPETUYECKHUE
3HAHUS JUIS [IpaK-
THUYECKOTO pelie-
HUs npodeccuo-
HaJIbHBIX 33134

- HaBBIKAMH JKCII-
JTyaTaluu coBpe-
MEHHOTO 000py/10-
BaHUSI IIPH BBITION-
HEHHU HCCIIE/I0BA-
TEJIbCKUX paboT B
1a00paTOPHBIX U
TIOJIEBBIX YCIIOBHSIX




2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Juctumnuael  (TMPaKTUKH), HW3YYEHHE KOTOPHIX HEOOXOAMMO /I OCBOCHHUS JIUCIUTLIMHBI
«KiterouHast OMOIOTHS».
— ®wusuka (3HaHWE OCHOB MEXaHUKH, ONITUKH, Ta3ePHON (DU3HKH);
— Heopranaudeckas u opraHndeckasi XuMusl (3HaAHUE MEXaHHU3MOB XUMHUYECKUX PEaKIIUA
HEOPraHUYECKUX U OPTaHUYECKUX COCAUHEHUN);
— Monexymnsipaast Ononorus (3HaHHEe MEXaHU3MOB PeaTU3alMA TeHETHIECKOW MH(POPMAIIH:
PETUIMKALIUY, TPAHCKPUTIIIUH, TPAHCIISALINN ).

Juctumiueel (IPAaKTUKH), [UIS U3YYCHHUS KOTOPBIX HEOOXOIUMO JUISI OCBOCHHUS JAMCIUILTUHBI
«Knerounas 6uonorus»:
— I'eneruka,;
— TI'mcromorus;
— DwmOpuomnorus;
— ®dusuomnorus;
— B HayuHo-uccnenoBaTensckoil padote npu BeinoiaHennn BKP mo npodunsam cnenuanmusa-
nuid: «[{utonorus u renetukay, «MoJeKyJsapHas OHOJIOTH B OUOTEXHOJIOTHsY, «Du3no-
JIOTHUSD.

3. TpynoeMKoOCTh TMCHUIJIMHbI B 3a4e€THBIX €IMHHIAX ¢ YKA3aHHEM KOJIUYecTBa aKaje-
MHYeCKHMX 4YaCOB, BbIeJeHHbIX HA KOHTAKTHYI0 padoTy oOyuaiomierocsi ¢ mnpemnogaBa-
TeseM (10 BUAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSATEIbHYI0 PadoTy 00y4yarierocs

TpynoeMkocTh TUCIUILIAHEL — 3 3.¢. (108 u)
dopMa MPOMEKYTOYHOM aTTECTALMM: 3a4€T, IK3aMEH

Ne Bun nestensHOCTH CeMAreCTp
1 | Jlexkuuu, 4 39
2 | IlpakTuyeckue 3aHATHSA, 9 -
3 | JlabopaTtopHbIe 3aHATHUS, U 26
4 | 3ansTHs B KOHTaKTHOH Qopme, U, U3 HUX 69
5 W3 HUX ayJIUTOPHBIX 3aHATHI, 4 65
6 B AJICKTPOHHOU (hopme, 4
7 KOHCYJIbTAllUM, 4 2
8 MIPOMEKYTOYHAs aTTecTalus (3a4eT), 4 1

IIPOMEKYTOYHAsI aTTeCTalus (9K3aMeH), U 1
9 | CamocTtositenbHas paboTa, 4 39
10| Bcero, u 108

4. Conep:kanve MUCHUILIMHBI, CTPYKTYPHPOBAHHOE MO0 TeMaM (pa3ieiaM) ¢ yKa3aHHeM
OTBEICHHOI'0 HA HUX KOJMYeCTBA aKaJeMUYeCKHX YACOB U BU/IOB Y4eOHbIX 3aHATHI

4 cemecmp
Jlexrmu (39 u)
O0neM,
HanmeHoBaHHE TEMBI U UX COJEPIKAHUE

9
Paznen 1. BBenenue B KJIETOUHYIO OMOJIOTHS
1. CoBpeMeHHasi IUTOJIOTHs / KJIETOUHAsi OMOIOTHs 3
2. VcTopusi K1€TOUHOM OMOJIOTHU — UCTOPHSI METOJIOB M UIEH 2




Paznen 2. PazButre MHCTpyMEHTapHsl AJisl U3YUYEHUs KIETKU

3. CBeToBas MIMPOKOMONIbHAS, KOH(POKAIbHAS U JIJa3epHask CKAaHUPYIOIIast
MHUKPOCKOTHUS

4. MUKpOCKOIIHSI CBEPXBBICOKOTO pa3pelieHus 2
5. DIeKTpOHHAS MUKPOCKOIIHUS, IUTOXUMHUSI, IUTOMETPHSI, COPTHHT U
KJICTOYHBIE KYIBTYPBI

Paznen 3. DBouronys OpraHu3aliy KIETKH

6. XMMHUYECKUN COCTAB U MPUHIHUIIBI KOMIIAPTMEHTAIU3ALNH KIETKU 2
7. PaznooOpa3ue KJIeTOUHbIX MeMOpaH

Paznen 4. KOMIIOHEHTBI 3yKapUOTUUYECKON KIIETKH

8. Obmiee cTpoeHUE sapa

9. IIpyHIMIIBI XPOMOCOMHOM OpPraHU3alliy TeHETHYECKOro Mareprasia
10. Metozp! uccnenoBanus HHTEP(a3HbIX U MeTa(a3zHBIX XPOMOCOM
11. PazHooOpasue u PyHKIMH SACPHBIX TeJIell

12. SAapeimiko u prOOCOMBI

13. OIIC u Anmmapar ['onb1Ku: TPOU3BOJICTBO M PEBPAIICHUsI OSITKOB
14. MUTOXOHAPUHU U SHEPTETUKA KIETKU

15. [InacTubl BHICIIMX PACTEHUH, MPUHIUIBI (HOTOCHHTE3a

16. [luTockener

17. KnetouHslii IUKI: pa3HOOOpa3ue U perysius

18. Muto3

19. Meiio3

N

NINININININININININININ

JlaboparopHbie paboThI (26 1)

O0beM,
Coneprxkanue 1a00paTOPHOTO 3aHATHS

1. TexHuka 0€30MaCHOCTH, MPaBHiIa pabOTHI CO CBETOBBIM MUKPOCKOTIOM,
OCHOBBI MUKpodoTorpaduu u 00paboTKK H300paKESHHUS

2. PazHooOpasue croco00B MPUTOTOBIICHHSI IMTOJIOTMYECKUX TIPENapaToB,
pabota ¢ (a30BO-KOHTPACTHBIM MHUKPOCKOTIOM

3. Pa3zHooOpa3ue U BBISBICHUE BEIIECTB B KOMIIAPTMEHTAX KICTKU

4. Oco0eHHOCTH CTPOCHHMS KJIETOK Ha CTaANH HHTEepda3bl

5. Pa3nooOpaszue u crpoeHne MeradasHbIX XPOMOCOM KUBOTHBIX M PACTCHHM
6. OcoOOEHHOCTH KJIETOYHOTO ITUKJIA U KAPTHHBI MUTOTHYECKOTO JICJICHUS

7. OcobeHHOCTH Mel03a Y KUBOTHBIX M paCTEHHM

8. AHanu3 3NeKTPOHHBIX MUKpodoTorpaduii u penieHue 3a1a4

NWWwWwww|o| w

CamocrosrenbHas padota ctyneHToB (39 u)

[Tepeuens 3anstuii Ha CPC Obbewm,

1. M3y4yeHue TeopeTHIeCKOro Marepuaia, He OCBEIaeMOro Ha JICKITUAX 27
2. HOZ[FOTOBKa K aTTeCTallu Ha 3HAHNEC TCOPETUYCCKOTO U MMPAKTHYCCKOT'O 12
Marepuasa

5. IlepedyeHnb y4eOHOI JUTEPATYPHI

5.1 Ocnognaa numepamypa

1. Ams6eprc b. m mp. Monekynsipuas 6uonorust xierku: B 3-x T. M.: UKU, 2013. — no 2
IK3EMILISIpa.

2. Anpbeprc b. u np. OcHOBBI MonekymsipHOi Ouonormm kietku. M.: bunom, 2010. — 40
IK3EMILISIPOB.



Knerku. [Tox pen. b. JIstonna u np. M.: bunom, 2011. — 2 sx3emruisipa.

Kopsixos /1. E., Kumynés U. ®. Xpomocomel. Ctpykrypa u ¢ynkiuu. Hopocubupcek: M3a-

Bo CO PAH, 2009. — 50 sk3eMIuIspos.

5. ®amnep Jx. M., lllunac JI. MonekynspHas Ouonorust kierku. M.: bunom, 2017. — 60
IK3EMILISPOB.

6. UYennos lO. C. Benenue B kietounyto ouonoruto. M.: Anbsiac, 2015. — 75 sx3zeMruisapos.

sw

5.2 /lononnumenvhasn atumepamypa

7. Bricomnxkas JI. B. MuTtoTHueckuil LUK U ero peryisuus / BaBUIOBCKHUI xKypHaJ TeHETUKU
u cenekiun. — 2014, — T. 18, Ne 1. — C 81-92. — http://www.bionet.nsc.ru/vogis

8. T'mnGepr C. buonorus pazsutus: B 3-x . M.: Mup, 1993. — no 2 sk3emruisipa.

9. Xumyner M. ®. Ob6mas u monekyasipHas reHetuka. HoBocubupck: Cub. yHUB. H31-BO,
2007. — 145 sx3eMIuTsIpoB.

10. Pybuos H. b. IlpocTtpancTBeHHass opraHu3aiiys reHoMa MjeKomuTaronmx // BaBuiioBckuit
KypHaln TreHeTukun U cenmekmun. — 2014, - T. 18, N 1. - C. 61-70. -
http://www.bionet.nsc.ru/ vogis

11. Topramesa A. A. Melio3: 4TO HYHO NEPEXUTH paJy YMEHBLIECHUS YHCIIAa XPOMOCOM BIBOE
[/l BaBuoBckuit xypHan reHeTukd u cenekiun. — 2013. — T. 17, Ne 1. — C. 17-28. — http://
www.bionet.nsc.ru/vogis

6. IlepedyeHb y4eOHO-METOAMYECKHX MATEPHAJIOB M0 CAMOCTONATEILHOM padoTe
00y4YaroIIMXCs

12. Kopuuenko O. C., I'ycauenko A. M., 3axapenxo JI. I1., Beicoukas JI. B. MccinenoBanue mu-
TOTHYECKHUX, MEHOTHYECKUX U MHTEep(a3HBIX XPOMOCOM: y4.-Mea. nocobue. HoBocubupck,
2011. — 50 sx3eMIuIsIpOB.

7. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJEeKOMMYHUKALMOHHON ceTH «HHTepHeT»,
HEO00X0AMMBIX /11 OCBOCHHUS M CIUILIHHBI

OcBoeHue TUCIMITIIMHBI UCIIOIB3YIOTCS CIIEAYIOIINE PeCypChl:

— aJeKTpoHHas nHpopmarmoHHo-o0pazoBaTenbHas cpena HI'Y (OUOC);

— oOpa3oBaTeNbHbIe HHTEPHET-TIOPTAIbI;

— HH(OPMALMOHHO-TEJIEKOMMYHUKALMOHHAsI ceTh IHTepHeT.
B3aumoneiictBue oOydaromerocs ¢ mpernojaBaresieM (CUHXpOHHOE U (MJIM) aCHHXPOHHOE) OcCy-
HIECTBIIAETCA uepe3 JuuHbIi kabuHer crygeHTa B OMOC, aneKTpoHHYI0 MOYTY, COLUAIbHbIE
CeTH.

7.1 Coeépemennvie npogheccuonanvnsle 6azvl OGHHBIX
— Hayunas snextponHas 6ubnmoreka — https://www.elibrary.ru
— National Library of Medicine — https://pubmed.ncbi.nlm.nih.gov
— HighWire — https://www.highwirepress.com/

7.2 Hnghopmayuonnwie cnpagounsvie cucmemol
— Cell Image Library — http://cellimagelibrary.org
— Microscopedia — http://www.microscopedia.com
— Science Source Images — https://www.sciencesource.com

8. IlepeueHb NHGOPMALMOHHBIX T€XHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBJIEHHH 00pa30-
BaTEJbHOI0 MpoLecca Mo AMCHUILINHE

8.1 Ilepeuenv npozpammmnozo obecneuenusn



OS Windows 7, 8, 10

Microsoft Office i Libre Office

ZEN Carl Zeiss wimm AxioVision Carl Zeiss niau LabView Lomo
— Paint.NET

8.2 Hnghopmayuonnwie cnpagounsvle cucmemol
— Cell Image Library — http://cellimagelibrary.org
— Microscopedia — http://www.microscopedia.com
— Science Source Images — https://www.sciencesource.com

9. Marepua/ibHO-TeXHHYeCKas 0a3a, He00X0AMMas /ISl OCylIeCTBIeHUsI 00pa30BaTeILHOI0
npouecca 1no JUCUMILIHHE

Jnsa peanuzanuu aucuMIInHbl «KietouHass OMONIOrUs» MCHOJIb3YIOTCS CHELHaIbHbIE
MIOMEIIECHUS:

1. YueOHble ayauTropuu A1 IPOBEACHUS 3aHATHH JEKIIMOHHOIO THIIA, 3aHATUH CEMUHAPCKOTO
THIA, KypCOBOT'O MPOESKTUPOBAHUS (BBIMOJIHEHHS KYPCOBBIX paboT), TPYIIIOBBIX U
UHAMBUYalIbHBIX KOHCYJIBTAIUH, TEKYILIETr0 KOHTPOJIS, IPOMEXKYTOYHOM U UTOTOBOH
aTTeCTallluu;

[TomeneHus y1s1 CAMOCTOSATEIBLHOM pabOThI 00YUYAIOIIUXCS;
JlaGoparopuu;

4. Tlomemenust I71s1 XpaHeHUsI ¥ MPOPUIAKTUYECKOTO 00CITyKUBaHUSI Y4EOHOTO

000pyI0BaHUSI.

VY4yeOHble ayIUTOPUM YKOMIUICKTOBaHbI CHELMAIM3MPOBAHHON MEOEIb0 M TEXHUYECKUMHU
CpeAcTBaMHU OOyYEHHS, CIYyXKAaIlUMH JJIs TpEeACTaBlIeHUs y4yeOHOM wuHbopMmanmu OoiblIon
ayIUTOPHUH.

[Tomemmenust A CaMOCTOATENBHOM paboOThl OO0YyYarOLIMXCSl OCHAIIEHbl KOMIIBIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO TMOJKIIOYCHHS K ceTH «VIHTepHeT» m o0ecledeHrneM JO0CTyIa B
3NIEKTPOHHYIO UHPOPMaIIMOHHO-00pa3oBarebHyto cpeny HI'Y.

MarepuaabHO-TEXHUYECKOE OOecrieueHre 00pa30BaTeIbHOTO MpoIecca MO JAUCIUTUINHE
JUis OOy4YarolIUXCsl U3 YHcia JMI C OrpaHUMYEHHBIMM BO3MOXKHOCTSMHU 370POBBSI OCYLIECTB-
nsietrcst cornacHo «Ilopsiiky opraHu3auy U OCYIIECTBICHHUS 00pa30BaTeIbHON AEATEIBHOCTH 10
o0pa3oBaTeiIbHbIM MpOrpaMMaM JUIsl MHBAJIMJIOB M JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSAMHU
310poBbsi B HoBocHOMpPCKOM rocy1apcTBEHHOM YHUBEPCUTETE.
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10. OneHovHbIE cpeacrea AJist IPOBEACHUS TEKYLHIEr0 KOHTPOJIHA H HpOMe)KyTO‘lHOﬁ
aTTeCTallui 1o ITMCIHMUIIJIMHE

[lepeuens pe3ynpratoB 00ydeHuUs Mo auciuIuinie «Kierounas OUONOTUs» U UHIUKATOPOB UX
JIOCTHKCHUS TIPEJICTABIICH B BHUJIC 3HAHUM, yMEHMI U BlajeHuit B Paznene 1.

10.1 Ilopaodok nposedenus mexkyuyezo KOHMPOJIA U RPOMEHCYMOUHOU ammecmauuu no
oucuunaune «Knemounasn ouonozus»

Texyuuit Konmpo.p ycneeaemocmu

Tekymuii KOHTPOJIb OCYIIECTBISIFOT THMCHhbMEHHBIMH KOHTPOJBHBIMH paboOTaMH IO
JEKIIMOHHOM 4acTH Kypca (Ha OCHOBAaHHMHU Ppe3yJbTaTOB KOTOPBIX BO3MOXKHO aBTOMAaTH4ECKOE
IIPOXOXACHUE MPOMEKYTOUHOM arrectanuyd — d3k3ameHa). [Ipu BBINOJHEHHMM MNOCTaBIIEHHBIX
3aJay MO0 KaXJIOMy H3 pa3laesioB JabOopaTOpHBIX padOT MPOBOAAT MPHUEMKY IOJyUYEHHBIX
pe3yJIBTaTOB M 3aJal0T BOIIPOCHI HAa IIOHMMAaHHE HCIIOIb30BAaHHBIX METOAMK. Marepuaibl
na0opaTopHbIX  pabOT  CTyAeHThl 00padaThlBalOT CAMOCTOSTEIBHO M MPEJOCTABISIOT
NpPENoJaBaTeNlio B BHIE «DIEKTPOHHOTO ainb0OMa» — KOMIBIOTEPHBIX HW300paKeHUH



MHKPOCKOIMUYICCKUX 00BEKTOB.

Ilpomesricymounana ammecmayus

[IpomexxyTOUHBI KOHTPOJIb — 3K3aMeH. [IpoBomutcs ouyno. s monydeHust AocTyma K
9K3aMEHY CTYACHTY HEOOXOJMMO ClaTh 3a4eT Mo JabopaTOpHOW YacTH: ykKazaTb OOBEKTHI U
CTPYKTYphl Ha IUTOJIOTUYECKOM Iperapare ¢ 0ObSICHEHHEM METOoAa MX BH3yanuzaluu. B sk3a-
MEHALIMOHHOM OuiieTe MPUCYTCTBYIOT TpU Bompoca. HeoOXoquMbIM yCIOBHEM MOIyYEeHHUS
MOJIOKUTENIbHON OLIEHKH SIBIIAIOTCS] TOJOKHUTEIbHBIE OIICHKHM IO BCeM BompocaMm. B xome
9K3aMEHa MOTYT OBITh 3a/1aHbl BOIIPOCHI JJIi YTOUHEHHUS OTBETA CTY/AEHTA, a TAKXKe JOMOJIHH-
TeJbHBIE BOMPOCHI MO BCeMy Kypcy mporpammbl. [Ipu oTBeTe Ha BOHMPOCHI YUMTHIBAIOTCS Kak
TOYHOCTb, TaK M IOJHOTa OTBETA, YTO IMO3BOJSET MU(PEPEeHIIMPOBATh YPOBEHb MOATOTOBKH
CTYJIEHTAa U OMNPEIENATh OLIEHKY, COOTBETCTBYIOIIYIO ATOMY yYpOBHIO. B KauecTBe AOMOTHUTEINb-
HOTO BOIPOCAa MOXET OBITh NPEIJIOKEHO OMHMCATh MOCTAHOBKY AKCIIEPHUMEHTA JUIS PELICHHUs
KOHKPETHOM 3aJ1a4H.

Kon
Pesynbrar 00y4eHus Mo AUCHUILINHE OrneHOUHOE CPEACTBO
KOMIETEHINH
OIIK-2 3HaHue NMPHUHLHUIOB CTPYKTYPHOH U QyHKUMOHANb- | KoHTponbHas paboTa
HOM OpraHu3anuu ONOJIOTHYECKUX OOBEKTOB 3auer
OK3ameH
YMeHHe NpUMEHsTh 3HaHUs 00 OpraHu3aluu KieT- | 3ayer
KA W KIETOYHBIX COOOIIECTB UIS IMOCTAHOBKU JKC- | DK3aMeH
epUMeHTa
Brnanenue oCHOBHBIMH METOAMH aHAJIHM3a U OLEH- | 3adeT
KA COCTOSTHMSI JKMBBIX CHCTEM Ha ypOBHE MHIUBH- | DK3aMEH
JTyaJIbHBIX KJIETOK M KJICTOUYHBIX COOOIIECTB
OIIK-3 3HaHue MEeTOOB paboThl ¢ LUTONOrnYeckuM 000- | KoHTponbHas paboTa
PyAOBaHHEM 3auer
OKk3ameH
YMeHre MHTepIPEeTHPOBaTh NOTYYCHHBIC TaHHBIE B | 3a4eT
CBETE MOCIEIHUX JOCTH)KEHUH KIIETOUHOM Ouoso- | Dx3aMeH
THH
Bnanenne HaBblkaMu paOOTHI C IIUTOJOTHYECKHM | 3ayer
000pyIoBaHHEM
OIIK-5 3HaHUEe TPUHIMIIOB OpPraHM3aLUU KIeTKH, (u3u- | Kontponbhas pabota
YEeCKUX M XUMHMYECKHX OCHOB MEMOpaHHBIX | 3aueT
MPOIIECCOB, MOJICKYJISAPHBIX MEXaHU3MOB | DK3aMeH
KHU3HEJEATEIbHOCTH Ha YPOBHE WHIMBHIYAJIbHBIX
KJICTOK M KJICTOUHBIX COOOIIECTB
VYMeHue MpUMEHATh 3HaHHUs O KJIETOYHBIX Ipolec- | 3ayer
cax IpY aHaJIU3e JKUBBIX CHCTEM DKk3aMeH
Brnanenue HaBbIKaMH MPUTOTOBICHMS LIUTOJOrMYe- | 3ayer
CKHUX IPETapaToB JJisi CBETOBOH MHKPOCKOIHH DKk3aMeH
OIIK-6 3HaHue (pu3nyeckux OCHOB paboThl nuTonorudec- | KonrponbHas pabota
KOro o00pyJ10BaHUs 3ayer
OKk3ameH
YMeHre MPUMEHATh 3HaHUS 0 MeTogax paboThl Ha | 3adeT
LIUTOJIOTUYECKOM O00OpYAOBaHMM TpPH IHOCTAHOBKE | DK3aMEH
HKCTIEPUMEHTA
Bnanenne HaBblkamMu ToONMydeHuss H 00paOoTku | 3auer
n300paKeHUI IKCTIEPUMEHTAIBHBIX TAHHBIX
OIIK-9 3Hanue pazHoobOpasusi U ocobeHHOCTeH mporeccoB | Kontponbhas pabota
KJIETOYHOTI'O JIEIEHUs M TpeoOpa3oBaHus 3auer




DK3aMeH

VYMeHue ONpeACIIATE HAa UWIIIOCTPATUBHOM U 3KCIIC- 3auer
PUMCHTAJILHOM MAaTCpUajiC CTAANH JXKU3HU KIICTKU OK3aMeH
Bnagets MNpEaACTaBICHUAMU 00 OCHOBHBIX 3aKOHO- | 3a4eT
MCPHOCTAX IIPOLCCCOB KIJICTOYHOro [JCJICHUA U OK3aMeH

peoOpa3oBaHus

IK-1 3HaHHE OCHOBHBIX METOJIOB KJIETOUHOU Ouonoruu u | KoHTposibpHas paboTa
MPUHIIUIIOB PabOThl IUTOIOTHYECKOTO 00OpyaoBa- | 3a4er
HUSA DK3amMeH
YMeHue MIaHupoBaTh M MPOBOJAUTH IMTONOTHYEC- | 3a4eT
KM SKCIEPUMEHT DK3amMeH
Brnanenne coBpeMeHHBIM 00OPYIOBaHHEM ISl aHa- | 3a4eT

JIM3a OUTOJOTHUYCCKHUX IIPEIIapaToB

10.2 Onucanue Kpumepues u wikan oUeHUBAHUA UHOUKAMOPOE OOCHIUNCEHUA Pe3YIbMAMOs

o0yuenus no oucyunaune «<Knemounas ouonozus»

Kpurepun onieHnBaHus pe3ysbTaToB 00yUYeHUs

[Ixama
OLICHUBAHUA

JIaboparopHbIe 3aHATHS / 3a4ET.

— coOmoneHue Bcex TpeOOBaHMI TEXHUKH 0€30mMacHOCTH Mpu padoTe B
[IUTOJIOTHYECKO Jaboparopuu,

— TMIOJIHOTA TOHMMAHHS CYyTH METOJIOB MPOOOMOJATrOTOBKH M aHAJM3a 00-
pasILoB,;

— OCMBICJICHHOCTh TIPY UCTIOJIH30BaHUHU BBIOPAHHBIX METOJIOB,;

— TOYHOCTbH BBITIOJTHEHUSI METOJMYECKHUX YKa3aHUMH,

— KOPPEKTHOCTh MPUMEHEHHUS TCPMUHOB U TTOHSITHIA;

— CaMOCTOSITEIBHOCTh MPH BHIMOTHEHUN MTPAKTUUECKHUX 3aJaHHH;

— HaJyIeXkKaIlee KauyeCTBO MOJIyYCHHBIX PEe3yJIbTaTOB;

— B MpOIleCcCce MPUTOTOBICHUS 00PA3IOB JOMYCTUMBI HEMPUHIIUITHATHHBIE
HETOYHOCTH, HE BEIYIIHE K NCKAKECHUIO PE3yJIbTATOB;

— aKKypaTHOCTb U MPaBWJIbHAS MMOCIEIOBATEILHOCTh ICUCTBUM MTpH pado-
T€ C [IUTOJIOTHYSCKUM 000PYIOBaHHEM;

— OTCYTCTBHUE 3aTPyJHEHHUH MPU WHTEPIPETAIMH MMOJTYYCHHBIX PE3ybTa-
TOB.

Konrponsnag pabora / 5K3aMeH:

— TOYHOCTbH M MOJIHOTA OTBETA, OTCYTCTBUE OIIHOOK;

— TOYHOCTh U KOPPEKTHOCTh MPUMEHEHHSI TEPMUHOB U TTOHSITHIA;

— TMOJIHOTA MIOHUMAHUS U U3JI0KCHHS TCOPETHYSCKUX OCHOB TIO 33JIaHHBIM
BOIIpOCaM,

— OCMBICJICHHOCTh B IIPUHIIMITAX OMMCAHUS OMOJIOTHYSCKOTO MaTepuaia u
PE3yJIBTATOB €T0 AHAN3A,

— CTPYKTYPHPOBAHHOCTH, JJOTUYHOCTh W apTYMEHTHPOBAHHOCTH HM3JIOXKE-
HUS MaTepuana,

— OTCYTCTBHE 3aTPyJHCHUH B OOBSICHEHHWH OCHOBHBIX ITOJIOXKCHHH Kie-
TOYHOU OMOJIOTUH,

— HaJWYHE MCYEPIBIBAIOIIMX OTBETOB HA JIOMIOJIHUTEIbHBIC BOIPOCHL.

OTIu4HO

JlaboparopHbie 3aHATHS / 3a4€T:
— coOmofeHue Bcex TpeOOBaHMI TEXHUKH 0€30mMacHOCTH Mpu padoTe B
IIUTOJIOTMYECKOH JTabopaTopu;

— HE3HAYMTENbHBbIC OIMMUOKH B TIOHUMAHHU CYTH METOJIOB NPOOOIOro-
TOBKHU U aHAJIM3a 00pa3IioB;

— OCMBICIICHHOCTb IIPH UCIIOJIb30BaHUH BEIOPAHHBIX METOJIOB,;

Xopo1o
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HE TPHUBOJSIINE K UCKAKCHHUIO PE3yJIbTAaTOB HE3HAUUTENBHBIE OLNTHOKU
IIPU BBITIOJIHEHUU METOMYECKHUX YKa3aHUM;

HE3HAYUTENbHbIC OIIMOKH NP MPUMEHEHUH TEPMHUHOB U TIOHATHUI;
CaMOCTOSITENIbHOCTD MPH BBITTOJIHEHUH MPAKTUYECKUX 3a/1aHUM;
HaJjIeXKalllee KaueCTBO MOJYyYEHHBIX PE3YIbTaTOB;

B MPOIIECCe MPUTOTOBIICHUS 00Pa3IOB IOMYCTUMBI HEMPUHIIUITHAIIbHbIE
HETOYHOCTH, HE BEyIINE K NCKAKEHUIO PE3YJIbTaTOB;

aKKypaTHOCTh M IIPaBHJIbHAS MOCIIEI0BATEILHOCTD JEHCTBUI Npu pabdo-
T€ C HUTOJIOTMYECKUM 000pyI0BaHUEM;

MPUCYTCTBUE HE3HAUUTENBHBIX 3aTPYIHEHUIN NMPU MHTEPHpPETALUH I10-
JyYEHHBIX PE3yJIbTAaTOB.

KourponpHas pabora / 9K3aMeH:

MOJIHOTA OTBeTa Ha ypoBHE 80%;

HE3HAYUTEIIbHBIC OIIMOKH TP MPUMCHCHHH TSPMHHOB W TIOHATHI;
HE3HAYUTENIbHBIC OMIMOKH B TIOHUMAHUHU M H3JI0KCHUH TEOPETUICCKUX
OCHOB TI0 33JIaHHBIM BOITPOCAM;

OCMBICJICHHOCTh B TIPUHIIUIIAX OMKCAHUSI OMOJOTUYECKOT0 MaTepHalia u
PE3yJIbTaTOB €0 aHAJIN3a;

CTPYKTYpPUPOBAHHOCTb, JIOTHYHOCTh M apTyMEHTHPOBAHHOCThH H3II0KE-
HUS MaTepuaa,

HE3HAYUTENIbHbIC 3aTPYJHEHUS B OOBSICHECHHH OCHOBHBIX IOJIOKCHHIA
KJIETOYHOM OHMOJIOTHH;

HAJTMYME OTBETOB HA JIOTIOJHUTEIHHBIE BOMIPOCHI C BOZMOYKHBIM TIPUCYT-
CTBHEM HE3HAYUTEIIBHBIX OIINOOK.

HaGODaTopHHe 3aHATHS / 3a4ET:

HE3HAYUTEJIFHBIC HApYIICHHWS MPaBWJI TEXHUKH OE30IacHOCTH IIpH
paboTe B IIUTOJIOTHYECKOH 1Tab0paToOpHH;

YaCTUYHOE TOHWMaHHWE CYTH METOAOB NPOOONOATOTOBKM W aHAIHM3a
00pasIoB.;

HEOCO3HAHHOCTh MCIOJIb30BaHNS BHIOPAHHBIX METO/IOB;

HE MPUBOJSINUE K 3HAYUTECIBHOMY HMCKQ)KEHHIO PE3YJIbTATOB OIIUOKU
IPY BBITIOJIHEHUN METOJMYECKHUX YKa3aHWH;

HE3HAYHUTENbHBIC OIIUOKH TIPU IPUMEHEHUH TEPMHHOB U TIOHSTHIA;
HECaMOCTOSATEILHOCTH TIPH BHIITOJHEHUH MTPAKTUUECKHUX 3aIaHNN;
MOCPEJICTBEHHOE KaueCTBO MOJTYYECHHBIX PE3yIbTaTOB,;

OIIMOKM B TpOIiecce MPUTOTOBICHHUS 00pa3loB, HE BEAyNIHE K 3HAYH-
TEIILHOMY UCKQXXCHUIO PE3yJIbTaTOB;

HEaKKypaTHOCTh M HENpaBHJIbHAS MOCIEIOBATEIBHOCTh JCUCTBHN IpH
paboTe ¢ IUTOJIOTUIECKUM 000y J0BAaHHEM;

NPUCYTCTBUE 3aTPyIHEHUI MPU WHTEPIPETALMU TOMYUYCHHBIX Pe3yJib-
TaToB.

KourponpHas pabora / 9K3aMeH:

MOJTHOTA OTBeTa Ha ypoBHe 60%;

HE3HAYUTENbHBIC ONIMOKH TIPH NPUMEHEHHH TEPMUHOB U MOHSTHUI;
HE3HAYUTENIbHBIC OIIMOKH B IOHMMAaHHH U M3JI0KCHUN TEOPETUUECKUX
OCHOB 10 32JIAHHBIM BOIIPOCAaM;

HEOCO3HAHHOCTh MPUHIIMIIOB OIKMCaHMsl OMOJIOTUYECKOTO Marepuasia u
pEe3yJIbTaTOB €ro aHaJIN3a;

OTCYTCTBUE CTPYKTYPHUPOBAaHHOCTH, JOTMYHOCTH H apryMEHTHUPOBaH-
HOCTH HM3JI0KEHHUS MaTepuaa;

3HAYUTEIbHBIC 3aTPYAHCHHS B OOBSCHCHHUH OCHOBHBIX ITOJIOKCHUMN
KJICTOYHOM OMOJIOTHH,

Ynosiner-
BOPHUTEIIBHO
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— HaJW4YMe HEMOJHBIX OTBETOB HA JOMOJHUTEIbHBIC BOMPOCH W/WIH Ha-
JMYUE OTBETOB Ha JOMOJIHUTEIBHBIE BOMPOCH C MPUCYTCTBHEM 3HAYH-
TEJIbHBIX OITHOOK.

JlaGoparopHbie 3aHATHS / 3a4eT: Heynosier-

— mpeHeOpexeHne TpeOOBAaHMSIMH TEXHHKH O€30MacHOCTH MpHU paboTe B BOPUTEIHHO
IIUTOJIOTMYECKON JIabOpaTopu;

— HETMOHHMMAaHHE CYTH METOO0B MPOOOIOATOTOBKH U aHaIM3a 00pa3IoB;

— HCBBINIOJHCHUE METOIMYCCKUX YKAa3aHUM;

— HEKOPPEKTHOCTh MPUMEHEHUS TEPMUHOB U MOHATHIA,

— HECaMOCTOSTEITLHOCTH IPH BHITIOJTHEHUH MTPAKTHYECKUX 3aaHUH;

— OTCYTCTBHUE Pe3yJbTaTOB paboTHI,

— rpyOble OMMOKH B MPOIECCE TPUTOTORJICHHS 00pa3IoB, BEIyIIHE K 3HA-
YUTEIFHOMY UCKAXKCHHIO PE3yIbTaTOB;

— rpyOble omMOKH MpU PaboTe C ITUTOIOTHUESCKUM 000PYI0BAHUEM;

— HEBO3MOXXHOCTh HHTEPIPETALIUU TTOTYyUYEHHBIX PE3yIbTaTOB.

KontponrHas pabota / sK3aMeH:

— TOJHOTa OTBeTa HIKe ypoBHs 60%;

— TpyOBIe OMMOKK IPY IPUMEHEHUN TEPMHHOB ¥ MTOHATHH;

— HEMOHWMAaHHWE WIH TPyOble OIMOKKM B H3IIOKEHUU TEOPETUYECKUX
OCHOB IT0 3aJJaHHBIM BOIIPOCAM;

— HEMOHMMAaHHE MPUHIUIIOB OMUCAHUS OMOJIOTHYEeCKOr0 MaTepuala u pe-
3yJIBTATOB €T0 aHAJIH3A;

— HEOCMBICIICHHOE, HEJIOTUYHOCTH U KOMIWISTUBHOE H3JIOKEHUE MaTe-
puana;

— TpyOble OIMOKH B 0OBSICHEHUH OCHOBHBIX MOJIOKEHUH KJIETOYHOH O61O-
JIOTHH;

— OTCYTCTBHUE OTBETOB HA JOTIOJTHUTEIHHBIC BOMPOCHL.

10.3 Tunoesvie KonmpoibHBIE 3A0GHUA U UHbIE MAMEPUATIbL, HE0OX00uMble 0N OUEHKU
pe3yiomamos ooyueHus

OueHouyHble MaTepHalbl M0 MPOMEXYTOUHON arrecTtaluuu (MpuioKeHue 2), mpeaHazHaueHHbIe
JUIE TIPOBEPKU COOTBETCTBHMS YPOBHS MOATOTOBKM Mo aucuuiuinHe Ttpebosanusim DI'OC,
xpaHsaTcs Ha Kadenpe-paspadorunke PI1/] B meyaTHOM 1 37I€KTPOHHOM BHJIE.

Ilpumeput 6onpocos-mecmoe ¢ KOHMPOILHBIX PAOOMAX RO MEOPEMUYECKOMY MAMEPUATIY
1. VBemuueuwue AJIMHBL KUPHBIX KUCJIOT B JIMIIKMAAX MPUBOAUT K BO3PACTAHHUIO TCKYYCCTU
MeMOpaH.
a) BEpHOE yTBEPKACHHE, 0) HEBEPHOE YTBEPKIACHHUE.

2. Konuentpamus Ca?*

KJIETKH.
a) BEpHOE yTBEpKIeHHUE, 0) HEBEpHOE YTBEPKICHHUE.

B MUTOXOHJAPHAX BBINIC, YEM B HUTO30JIC, HO HMWIKC, YCM CHAPYKU

3. B cocrtaB TyOymMHOBOTO TUMeEpa BXOAAT CIEIYIONIHE KOMIOHECHTHI:
a) AT®, 0) a-tyOynuH, B) I'TD, r) B-TyOynun, 1) y-ty0Oynun, €) AJAD, x) LITO.

4. TlepuHyKJeapHOE MPOCTPAHCTBO CBS3AHO:
a) ¢ MUTO30JIeM, 0) ¢ KapuoIuiasmMou, B) ¢ monocTeio JIIC, T) ¢ XxpoMaTHHOM.

5. Kakune xpomMocombl 4esnoBeKka B HOpME HECYT y4uacTku, koaupyrouue pPHK?
a) CyOMeTaIeHTPUIECKUE XPOMOCOMBI U3 Tpynn A u B, 6) akporieHTpruIeCcKrne XpoMOCOMBI
u3 rpynn D u G, B) cyOmeTaneHTpudeckue XxpoMocoMsl rpymmnsl C, ') Bce MeTalleHTpuyec-
KHE ayTOCOMBI, /1) BCE CyOMETAIlEHTPUYECKHUE ayTOCOMBI, €) METAIEHTPUICCKHE XPOMOCO-
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MBI rpynisl F, %K) TOJIBKO OJIOBBIE XPOMOCOMBI.

6. Ha xakoif ctanuu Xu3HU B s1pe Kietku cuatesupyercs JJHK?
a) Bceraa, 0) Toybko B uHTEpdase, B) B uHTepdasze u npodase MUTO3a, T') B uHTEpDaze u
npodasze-| meiio3a, 1) B uHTepKuHE3e  mpodasze-11 meiiosa.

7. UYepe3 Kakue KOMITAPTMEHTHI MOCIIEIOBATEIBHO MPOXOAUT MOJIEKyJa Oellka KOJUIareHa B
mpolecce CUHTe3a U Moaudukanuu?
a) ApO — AAPHIIIKO — 1UTo3051b — JIIC — anmapar [oiabmKu — ITU30COMBI
0) muto3zonp — OIIC — anmapar [onbIxu — ceKpeTOpHbIE BE3UKYJIbI
B) SAPBIIIKO — A1p0 — 1UT0301b — DIIC — annapar ['onbmku
T') HUTO30JIb — anmnapar [oIbku — JTU30COMBI — CEKPETOPHBIE My3bIPbKH

8. Kakyrwo MeTOQMKy OKpallMBaHHUsS XPOMOCOM HEOOXOJAMMO M JOCTAaTOYHO MPUMCHHUTH,
YTOOBI BBISIBUTH B KAPUOTHUIIE YETOBEKA XPOMOCOMBI C HHBEPCHUSIMU?
a) C-6suauHr, 6) pyTHHHOE OKpamuBanue, B) G-6ouaunr, 1) FISH, 1) Ag-NOR-63H1u1HT.

Ilpumepuvl 6onpocos-ghomozpaghuii 6 KOHMPONLHBIX PAGOMAX HO MeEOPemMUUecKoMy Mame-

puaty u Ha 3aueme

9. Kakum crioco6oM OKpaiieHbl KIeTKU Ha Gororpaduu?
G o )

a) OKpacka Ha BBISIBJICHHE JIUTTHI0B MEMOpaHBI
0) oKpacka Ha BBIBJICHHE CaXapoB IIUTOILIA3MbI

B) OKpacka Ha BbIsIBIIEHHE (DOPMBI U pa3MepOB KIIETOK

r) okpacka Ha BbisBiieHne JJHK u PHK B knetke
1) OKpacKa Ha BBISBJICHUE KJIETOYHONU CTEHKH

a) TpaHyJIbl 3MMOTEHA B KJIETKAaX MICYCHU

0) SPUTPOLUTHI U KIIETKU MOKEITYTOYHOH JKeIe3bl
B) sI/Ipa TIHAJIBHBIX KIETOK

') MUTMEHTHBIE KJIETKH KOXKU TOJIOBACTHKA

1) 6aKTepuH Ha MOBEPXHOCTH KJIETOK OYKKaJIbHOTO
AMUTENHUS

a) TPaHUIIBI MAPAEHTPUIECCKOW MHBEPCUH
0) LEHTPOMEPHBIE YHaCTKH

B) TPaHCKPUIIIMOHHO-aKTUBHBIC YYaCTKH
T') IUCKH U MEKIMCKOBBIE POMEXKYTKH

1) TPaHUIIBI IEPULICHTPUIECKON HHBEPCUH
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[Ipunoxenue 1
AHHOTauMs padoveil MporpaMmbl

Jucouminaa «Kinerodnass OMOIOTHSI» SBIISICTCS YaCThIO OAHOTO M3 0a30BBIX muKI0B OOI1
no HampasieHuto nmoarotoBku 06.03.01 — buonorus. JucuuninuHa peanusyercs Ha (akyabTeTe
€CTEeCTBEHHBIX HayKk DelepalibHOIO TOCYJapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTeIbHOro
yUpeXIeHUsT BbIcIIero oOpa3oBanus «HOBOCHOMPCKOTO HAIIMOHAIBHOTO HCCIIEAOBATEIHCKOTO
rocynapctBenHoro yauepcutera» (HI'Y) xadempoit muronoruun u reHeTukd B 4 cemecTtpe 2
Kypca.

ConeprkaHue AUCHMILIMHBI OXBaThIBAE€T BECh KPYT BOMPOCOB, CBSI3aHHBIX CO CTPYKTYpPHO-
(yHKIMOHATBHOM OpraHu3anueil KIETKU U CII0KHON CEThIO B3aUMOACHCTBHI MaKpOMOJIEKYJI, HX
KOMIIJIEKCOB M KJIETOUHBIX KOMIAPTMEHTOB B Ipolleccax >KU3HEAESATEIbHOCTH; HCTOPUH BO3HUK-
HOBCHHSI U PA3BUTHUS IUTOJIOTUH, OTHOLIEHUS C JPYTMMH OHOJIOTHYECKUMH UCIUTUIMHAMU,
Pa3BUTHA U HCIIOIB30BAHUS COBPEMEHHBIX METO/IOB KJIETOYHON OMOJIOTHH, BKJIIOUAs TOCTI€HOM-
HBIC TEXHOJIOTUU U HOBEUIITNE METOIbI MUKPOCKOITMYECKOTO aHAIH3A.

JucnurnnuHa HateaeHa Ha hopMupoBaHue obmenpodeccnonaabHbix komneTeHuii: OITK-
2, OIIK-3, OIIK-5, OIIK-6, OIIK-9 u npodeccuonanpubix kommetenuui I1K-1.

[IpenonaBanve AMCUMIUIMHBI MpegycMaTpuBaeT cienayromue (OopMbl  OpraHU3alUuu
y4eOHoro mporiecca: jekuuu — 39 yacos, aboparopHbie paboThl — 26 4acoB, CaMOCTOSTEIbHAS
pabora crymeHta — 39 4YacoB, MPOMEKYTOUYHAs aTTecTanus (3a4er) — 1 yac, mMpoOMeKyTOodHast
arrecranus (3k3aMeH) — 1 yac, KOHCyNbTaNHs TepeI YK3aMEHOM — 2 Jaca.

[IporpaMMoil AMCUMITIMHBI MPETyCMOTPEHBI CIEAYIOMIME BHJbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBaEMOCTH B (pOpME KOHTPOJBHBIX paboT, MPOMEKYTOYHBIN KOHTPOJIL B (opme
3a4eTa Mo MPaKTUUYECKOM YacTu M 9K3aMeHa 110 TEOPETUYECKON YaCTH.

OO01mas TpynoeMKOCTh JTUCIUIUIMHBI COCTaBIseT 3 3aueTHble equHuIbl, 108 akamemuuec-
KHX 4acoB.
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[Ipunoxenue 2
OueHo4HbIe CPeACTBA N0 AUCHHUILINHE

I12.1 Bonipocsl Uit IpoBeieHUsI KOHTPOJbLHBIX Pa00T Il TEKYIIero KOHTPOJIs

Bonpocwt 0151 noocomosku Kk Konmpoavnou pavome Nel:

1.
2.

w

o

7.
8.
9.

[TonoxeHus KIETOYHOTO YUeHUs

B03MOXXHOCTH COBpEMEHHBIX MUKPOCKOIOB. Pa3mMepsl MUKPO U MaKpOMOJIEKYJI, pa3MEPHI
KJICTOK.

Cuiibl ¥ SHEPrus, UCTOIb3yEMBIE KIETKOM.

CKOpoCTH TIepeMEIEHUsS MUKPO- U MAKpPOMOJIEKYJl B KJIETKE M CKOPOCTH XUMHUYECKHX
peaKkuum.

Kakue XuMHUYECKHE DIIEMEHTEI BXOIAT B COCTaB KJICTOK?

KoHneHTpanun XuMHYECKUX 3JIEMEHTOB B PA3JIMYHbBIX YACTIX KJIETKU U BO BHEKJIETOUYHOU
cpene?

3HayeHHE KIECTOYHBIX KOMIIAPTMEHTOB.

MemOpaHsbI, COCTaB, CBOMCTBA, Pa3IHUKs.

Jlunuel, Kitaccugukanms, CoCTaB, JOKaIH3aIMs, CBOMCTBA.

10. ITpou3BojHBIEC U30MPEHA B COCTaBE MEMOpaH.
11. Caxapa B cocTaBe MEMOpaH, CBOKMCTBa, 0COOCHHOCTH JIOKATH3aIIUH.
12. Benku B coctaBe MeMOpaH, 0COOEHHOCTH JIOKATU3AI[UU H B3aUMOJICHCTBUS APYT C IPYTOM.

Bonpocut 0na noozomosku k KoHmpoavHou padome Ne2:

1.

2.
3.
4

o u

7.

Mosnekybl — HICTOYHUKU YHEPTHH B KJIETKE, THUIIbI, CBOMCTBA, JTOKATU3aLIU.

Cyb6ctpaTtHOoe docopriirpoBaHue, IPUMEPBI, JJOKATU3aIUs IPOIECCOB.

OxucnurensHoe (HochopHUIMpOBaHUE, STAMBI, KOMIIOHEHTHI, JIOKATU3AIHSI TPOIECCOB.
MuUTOXOHIpHUH: CTPOEHUE, OCOOEHHOCTH, JIOKATM3AIUs BEIIECTB, MPOIECCH, CBOWCTBA U
GyHKIUH.

[TnacTuasl: BUIBI, CTPOESHUE, OCOOEHHOCTH, MPOIIECCHI, CBOMCTBA U (DYHKITHH.

doTocuHTE3: ATAIbl, KOMIOHEHTHI, JJOKAJIH3AIH TPOIIECCOB, OCOOCHHOCTH.

CpaBHEHHE MUTOXOHAPUHN U IIACTH/, TEOPUS CUMOUOTEHEe3a.

Bonpocwt 0nsa nodzomosku Kk KOHmpovHou padome Ne3:
[IpomexxyTounble (hUITaAMEHTHI, aKTUHOBBIC (HIAMEHTHI, MHUKPOTPYOOUKH, CENTHHOBBIC (rIia-
MEHTBI:

1.

2.
3.
4

CocraB, cTpoeHue 1 0COOEHHOCTH MOJUMEPHU3ALIH.
Jlokanu3anus B KJIETKE.

Bremomnasiembie GyHKIHN.

BzaumopeticTBue ¢ ApyruMu OekaMu KIESTKH.

Bonpocwt 0nsa nodzomosku Kk KOHmpovHou padome Ned:

oo wdE

Onpenennts Ha GoTOrpadusx XpoOMOCOMBI YETIOBEKA.

Haiitu romonoruunblie napeixpomocm u3 rpynimsl A 1,2,.3 u E 16.
Haiit knacrepsl sApbIIKOOOpEI3y0muX XxpoMocoM D u G.
Haritn xpomocowmsl rpynn B, C, E, F.

OnpenenuTs MOJOBBIE XPOMOCOMBI.

HasBath nos 1oHOpa 1 AMarHo3 (HopMa HiId MaToJIoTHs).

Bonpocwt 0nsa nodzomoseku Kk KOHmpobHou padome Ne5:
KneTounsrii Muki, MUTO3, MEHO3.

1.
2.

Bungr.
Cranun.

15



3.
4.
5.

IIpoueccsl U y4aCTHHUKHU.
OcoGeHHOCTH.
Pa3nuuus pacTeHUl U KUBOTHBIX.

Bonpocwtl 0na noozomosxku k KoHmpoavHoit padome Ne6:

NogakowdhE

CunTes, npeobpazoBaHue, TPAHCIIOPT U UCUE3HOBEHHE OEJIKOBBIX MOJIEKYJI B KJIETKE.
Ctpykrypa 1 ¢pyHKIMHU anmnapara [ onbmku.

JIuzocomel, cpoeHue, oOpa3zoBanue, GyHKIIHH.

Pons MYJBbTHBU3SUKYJIAPHBIX TCJICI] B )KU3HU KIJICTKU.

Kierounsie B3auMoeCTBUS, CTPYKTYpa U OCOOCHHOCTH

MexaHu3MBbI pErysiim KJICTOYHOI'0 HUKIIA.

CXOJCTBO U pa3iuuus anonTo3a U HeKpo3a.

I12.2 Jx3aMeHaAIMOHHBIE BOMPOCHI:

RRO©oo NGOk wNE

PR R R R R R R
©CoNUTAWN

20.
21.
22,
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.
33.

34.
35.

= o

ATIonTO3 U HEKPO3 — J1B€ (POPMBI KIETOUHOU THOeNu.

BesukynsipHbIil TpaHCTIOPT BEILIECTB.

BHyTpuKII€TOUHbIE MEXaHU3MbI CUTHAJIN3alMHU. BTopryHbIe NOCPEAHUKMY.
BHYTpUKIE€TOUHBIN TPaHCTIOPT BEILLIECTB.

JuMuHyLHs XpoMaTHHA.

HuddepennupoBka u 1eTepMUHALINAS KIETOK.

JloMeHHas opraHu3anus XpoOMOCOM 3yKapHOT.

3HaueHUe Me03a U €ro MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

Knaccudeckast cBeToBasi MUKPOCKOIHS, 0COOEHHOCTH KOMIUIEKTAI[M MUKPOCKOTIA.
KneTouHblii LMK U €r0 BapUaHTHI.

KomnapTMeHTanusamnus — OCHOBHOM NPUHIUI CTPYKTYPHON OpraHU3alMH KIETKH.
«KoMnaprmeHTanuzanus» UHTeppa3Horo sapa.

KonzaeHncanus n AeKOHEH AU XPOMOCOM B KJIIETOYHOM LIUKJIE.

Kotpancnsuuonnsie usmenenust 6enkos B npocsete DIIC.

JlazepHas ckanupytomas MUKpockonus U F-TexHonoruu.

Meiio3 y retrepo3uror 1o XpoOMOCOMHBIM NIEPECTPONKAM.

Meii03 y MEXBHUIOBBIX THOPHIOB.

Mertoab! mudhepeHaTbHOT0 OKPAIIUBAHUS XPOMOCOM.

Meroapl (iryopeciieHTHON TuOpuau3anuy in Situ U CpaBHUTEILHONW TE€HOMHON THOpPHUIH-
3a1uu.

MexaHn3MBbl 1 KOMIIOHEHTBI PETYJISLNN KJIETOYHOIO [IUKJIA.

MUuKpoCKOIHs )KUBOW KIIETKH.

Muto3. MutoTnyeckuit anmapar. XapakTepucTUKa CTaIui MUTO3a.

OO0mas cxema CTpoeHus KIeTkH. Pa3zHooOpa3ue KIIeTOK OpraHn3Ma.

OO011e MpUHLIUIBI METOI0B IUTOXUMHH B KJIETOUHOM OMOIOTHN.

OcHOBHBIE KOHTPOJIbHBIE TOUKH KJIETOYHOT'O IUKIIA.

OcHOBHBIE IPUHLIUIIBI JJA3€PHON CKaHUPYIOLEH MUKPOCKOIINH.

OCHOBHBIC TIPUHIIMITEI HOMEHKJIATYPhl XpoMocoM. OCOOEHHOCTH HOMEHKJIATYpPhl XPOMO-
COM YEJIOBEKA.

OcHoBHbIE QYHKIIUU KIETOYHBIX MEMOpaH.

Oco0GeHHOCTH U IPUHLIUIIBI 3JIEKTPOHHON MUKpOCKONUH, 3D-MUKpOCKOMHS.
OCO00EHHOCTH KIIETOK 3aPO/IBIIIEBOTO MTyTH TI0 CPABHEHHUIO C COMATHUECKUMH KIIETKAMH.
Oco0eHHOCTH OpraHu3alK TPAHCIOPTA BEIIECTB Yepe3 MIa3MaTHYECKyt0 MeMOpaHy.
Oco0eHHOCTH TIOBEICHHUS SACPHON 000JIOUYKH B KJICTOYHBIX JCTICHUSAX.

OCOOeHHOCTH MPOLIECCOB TPAHCKPUIILUHM W PEIUIMKALUHN y SYKAPUOT MO CPABHEHUIO C
IPOKAPUOTAMHU.

Oco0eHHOCTH CHHTEe3a U COOPKHU 3yKapUOTUYECKHX PUOOCOM.

ITapTenorenes.
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36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.

[Tonunonaus u ee BapuaHThI.

[TonuTeHHBIE XPOMOCOMBI KaK MOJENIb JUIsl W3y4eHUs MHTep(a3HbIX XpOMOCOM, €€
IIPEUMYIIECTBA U HEJOCTATKHU.

[TonHOreHOMHas AyIUIMKALUSA U MOCIEAYIOIas peAUIIONAN3aLNs TeHOMA.
ITosi0BBIE XpPOMOCOMBI B MEHO3E.

[Tonsitue o kapuoture. Mopdosorust xpomocoM. OCHOBHBIE XPOMOCOMHBIE PafOHBI.
[TocnenoBaTenbHOCTD U CYyTh MEHOTUYECKUX COOBITHH.

[TprHIUIBI 1 OCHOBHBIE METO/IbI aHAJIN3a XPOMOCOMHBIX aHOMAJIMH YEJIOBEKA.
ITpyHLIMIIBI CBETOBOM MUKPOCKOIIMH CO CTPYKTYpPUPOBAHHBIM OCBELIEHUEM.
[IpobGnemMaTrka mpeacTaBACHUHN O SIIEPHOM MaTPHKCE.

[TpoTouHas HUTOMETPHSL, €€ MPUMEHEHUE B OMOJIOTUH U MEHUIIMHE.

[Tpsmas u oOpaTHask HUTOT€HETHKA, UHTEp(a3Hasi LUTOI€HETHKA.

IIpsimoe u HenpsAMOE KIIETOYHOE JIETICHUE.

Pa3nooOpa3zue n GyHKIMH TUIaCTH/I.

Pa3znoobOpasue u QyHKIMM CTPYKTYp B KJIE€TKE, 00pa30BaHHBIX NMPU YYaCTHH KOMIIOHEHTOB
LIUTOCKEJIETA.

Pa3znoobOpa3zue u QyHKIMM SAACPHBIX TENEL.

Poinr Melio3a B 3BOJIIOIUH.

Posnb 1MTO307151 B KIIETOYHOM MeTaboIn3Me

CumbuoTHyeckast TeOpHUsl BOSHUKHOBEHHS DYKAPHOTHUECKOH KIIETKH.
CuHancuc roMoJ0oru4HbIX XpOMOCOM U KPOCCUHTOBED.

CoOBITHS M YYaCTHUKH OOT€HE3A.

CoOBITHS ¥ YYaCTHHKH CIIEpMaTOTeHE3a.

CoBpeMeHHbIE ITPEICTABICHHS 00 YKJIaJKe XpOMaTHHA B JIpe KUBOH KJIETKU.
CpaBHEHHME MUTO3a U MEHO03a.

CpaBHEHHE 3YKapUOTHYECKON M MPOKAPUOTHIECKOM KIETKHU.

CpaBHUTENIbHBINA aHAJIN3 )KUBOTHOM U PACTUTEIBHOMN KIIETKH.

CrtpoeHue 1 0COOEHHOCTH AJIEPHOI 000JIOUKH KUBOTHOM KIICTKH.

Ctpoenue 1 pyHKIUN aKTUHOBBIX (PUITaMEHTOB.

Crtpoenue 1 GyHKIIUU TJIAIKOW SHIOTIa3MAaTHIECKON CETH.

CtpoeHue ¥ pyHKIUH JTU30COM.

Crpoenue 1 pyHKIMHU MUKPOTPYOOUEK.

Ctpoenue 1 pyHKIIUN MUTOXOHAPUIL.

Ctpoenue u PyHKIIUN TTEPOKCUCOM.

Ctpoenue 1 pyHKIUN TPOMEXYTOUHBIX (PUIAMEHTOB.

Ctpoenue u PyHKIIUU HIEPOXOBATOM SHIOTIA3MATHIECKON CETH.

CtpoeHue NopoBOro KOMIUIEKCa, 0OCOOEHHOCTH TPAHCIIOPTa BEIIECTB Yepe3 HEro.
CrpoeHnue, cBONCTBa U OCOOEHHOCTH SPBIIIKA B KIETOYHBIX JEICHUSX.
CtpoeHue, CBOMCTBA U pa3HOOOpazne MeMOpaH 3yKapHOTHUECKON KIETKH.
Crpoenue, GyHKIMU U OCOOCHHOCTH BHEKJIETOUHBIX 00pa3oBaHUM y pacTeHMH WM JKHUBOT-
HBIX.

CrpyxkTypa 1 ¢pyHKIHHK anmapara [ obmku.

CTpyKTypHO-(pYHKINOHATIbHbBIE B3aMMOOTHOLIEHHS KJIETOYHBIX OPraHOUIOB.
CyTb 1 10Ka3aTeNbCTBA TEOPUU CUMOHUOTEHE3A.

THIbI U HBOJIOLMS MUTO3A.

YYacTHUKY B COOBITHSI B IPOIIECCE OKUCITUTEIHLHOTO (hochoprIrpoBaHUsI.
VYdacTHUKH U coObITHS B IIporiecce GoTopochopriinpoBaHUsL.

@opMHUpPOBaHNE U OCHOBHBIE MTOJIOKEHUS KIIETOYHOU TEOPHH.
@pakMoHUpOBaHHUE KIETOK KaK METO UCCIIEJOBaHUS B OMOJIOTHH.
XapakTepHucTHKa U MOCIEACTBYSI HAPYIIEHUS MUTO34.

XapakTeprcTUKa KapUOTHIIA YEJIOBEKa U €ro aHOMaJIUH.

XapakTepucTUKa MEPUOJ0B KIIETOUHOTO LIUKIIA.

17



85. XpomaTuH UHTEp(a3HOTO Sapa.

86. XpomocoMHas TeOpHs HACJIEICTBEHHOCTH.

87. XpomocoMHBIE IEPECTPOUKH MPU OHKOJIOTHUECKHUX 3a00JICBAHUSX.

88. XpoMoCcOMHBIE TEPPUTOPUH U OCOOCHHOCTU MPOCTPAHCTBEHHON OpraHU3aIiu WHTepdas-
HOTO sIIIpa.

89. UmcrneHHBIC U CTPYKTYpHBIE XPOMOCOMHBIE aHOMAJTHH.

90. DBouroNHS KJIETOYHON KOMITAPTMEHTATU3AIINH.

91. Dnurenernueckue n3meHenus JJHK B ramerorenese.

92. SnpsimkooOpasyromire paiioHbl XPOMOCOM.

I12.3 Ilpumep 3K3aMeHAIIMOHHOTO OUJieTa

HoBocubupckuii rocy1apcTBEHHBIN YHUBEPCUTET
@aKyIbTET €CTECTBEHHBIX HAYK

Jucturuna: «KiaeTouHas OMOI0Tus»
9K3AMEHAL[I/IOHHBII>JI BMJIET Ne 1

1. BHyTpI/IKJ'IeTOLIHI)Ie MEXaHU3MbI CUTHaAJIU3allluu. BTOpI/I‘IHBIe MMOCPCOAHUKMU.

2. [lonuTeHHBIE XPOMOCOMBI KaK MOJIEIb I U3YYeHUSI UHTEP(PA3HBIX XPOMOCOM,
€€ MPEeNMYyIIEeCTBa U HENOCTATKHU.

3. Crpykrypa u pyHKIMU anmnapata [ onbk.

3aBenyrommii kadenpoit
CocraButens
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