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denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
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PABOYAS ITPOT'PAMMA JIUCIIHAII
Kaerounasi 0M0J10rusi, HUTOJOTHSA, THC
Hamnpasnenue noarotoku 06.06.01 buonocuueckilewdxs
[Ipoduns «Knemounas 6uonozus, yumonocus, 2Ucmonousy
dopma moAroTOBKH (OUHAs)

Kypc 2 cemectp 3, 4

nexuun 36 Jac.

NPaKTUYECKUE 3aHSATHSI — HE TPETyCMOTPEHBI.
naboparopHsie paboThl 36 Jac.

¢ ucnonb3oBanneM MAO nek. 24 yac.

BCETO YacoB ayIMTOPHON HArpy3Ku 72 vac.

B TOM uHciie ¢ ucnoibzoBanueM MAO 24 yac., B 3J1eKTpOHHOH Qopme - HeT.
camocTrosTenbHas padboTa 72 yac.

B TOM YHCJIE Ha MOATOTOBKY K 3K3aMeHy 18 gac.
KypcoBasi paboTa / KypcOBOM MPOEKT — HET.
3a4eT — 3 ceMecTp.

9K3aMeH 4 cemecTp

PabGouast mporpamma cocTaBieHa B COOTBETCTBHH C TpeOOBaHHMSAMH (heaepaisbHOro TocyIapCTBEHHOTO
00pa3oBaTEIBHOIO CTaHAApTa BBICIIEr0 O0pa3oBaHUS (YPOBEHb MOATOTOBKM KaJpOB  BBICHIEH
KBaJM(HUKAILIK), YTBEPXKICHHOTO MPUKAa30M MHHHUCTEPCTBa o0pazoBanus U Hayku PD ot 30.07.2014 r.
Ne 871

Pabouas mporpamMma oOcyx/eHa Ha 3acedaHuM Kadeapsl KiIeTouHOM Ouosormu u reneruku LIIEH
JAB®Y, nporokos Ne 6 ot «_2 » wutons 2018

Bpwuo 3aBenyromiero kadeapoit KIeTOYHOM OMOJIOTHH U TEHETHKU: K.0.H., qoueHT 3tomyenko H.E.
CocraBurenu: n-p 6mon. Hayk, npodeccop AnucumoB A.Il., momeHT, kaHA. OMON.HAYK., JOUEHT Kad.

kinetouHolt Owonormu u reneruku H.E. 3romuenko, H.II. momeHt, kaHnm. OHWON.HAyK., JOIEHT Kad.
KJIETOYHON OMOJIOTMH M T€HETUKU TOKMAaKOBa.



I. PaGouasi nporpaMMa nepecMoTpeHa Ha 3acelaHNM Kadeappl:
IIpotokon oT «14» utorst 2019 r. Ne 14
3aBenyronuii Kaeapoil /TMPEKTOp aKaJeMHUIECKOTO JeTapTaMeHTa

%' 22 Sromuenko H.E.
(moamucp) (1.0. damums)

11. PaGouasi nporpaMma nepecMOTpeHAa Ha 3acefaHHH Kadeapshl:

ITpoToKOJ OT «_14  » centibps 02 1. Ne 1
3aBenyroiuii kadeapoit Fcoeetlf H.E. Siomverko
(Hoz[mi/éb) (N.0. ®ammms)

III Pabouas mporpaMma IepecMOTpeHa Ha 3acegaHuy Kadenpb! (aKafeMuIecKoro fenapTaMeHTa):
ITporoxon oT «13» ceHTs6pst 2021 . Ne 1
3aBenyromuitkadenpoit/ INPeKTOp aKageMI4ecKoro JerapTaMeHTa
= ’/ H.E. 3romueHKo
(monrmics) (MN.0. ®amunus)

JZ ooy




AHHOTauus padodeil nporpaMmbl AucuuINHbI «KileTtounas o6uoJiorus,
IUTOJIOTHSI, TUCTOJIOT UsI»

Hucununnuna  «Kneroynas ~ OWoOJOrWs,  UUTOJIOTHS,  THUCTOJIOTHS
npeaHa3HavYeHa Jjisl aClUpPaHTOB, 00YYaIOIIKXCsl 0 00pa30BaTEIbHON MporpaMmme
«Kneroynass OMOJOTHSA, IUTOJIOTHS, TUCTOJOTHUS» W  BXOAUT B BApUATUBHYIO
4acTh, 00s13aTeNbHbIE NUCIMIUIMHBI yueOHoro miana b1.B.O/I.

[Ipu pazpabotke paboueit mporpaMMbl Y4eOHON AUCHUILIMHBI UCIIOJIH30BAHbI
denepadbHBIA  TOCYIApCTBEHHBIH  OOpa30BAaTECNbHBIA  CTaHIAPT  BBICIIETO
oOpa3zoBanus (ypOBEHb TMOATOTOBKHA KaJIpOB BBICIICH KBaTU(UKAINK) TI0
HampaBiaeHuto noarotoBku 06.06.01. buonorndeckue Hayku, ydeOHBIM IUIaH
MOATOTOBKM acmupaHToB 1o mpoduimo «Kimerounas OWOIOTHS, IMTOJIOTHS,
THUCTOJIOTHSI.

OOmast TPyJOEMKOCTh OCBOCHHUSI JIMCUMILIUHBI COCTaBisieT 4 3a4€THbIE
enuuuilbl (144 yacoB). YueOHBIM IIAHOM MPEIYCMOTPEHBbI Jiekiuu (36 4acos),
npakTuyeckue 3aHsATusa (36 vacoB), camocTosiTenbHas padbora (72 4acoB, B TOM
yrcie 18 4acoB Ha MOJATOTOBKY K 3k3aMeHy). dopma KOHTpoJIsi-3a4eT (3 cemecTp)
1 DK3aMeH (4 ceMecTp)

«Knerounas ouosorus, IIUTOJIOTHSI, TUCTOJIOTHS» SIBJISICTCSI
byHmamMeHTaIbHOW ~ Omosioruueckoil  aucuurmimHol  mpoduna  «Knerounas
OWOJIOTHSA, IMTOJOTHSA, THUCTOJIOTHS» MW  OmpeneliseT 0a30BBIA  YPOBEHB
poeCCHOHATEHON TOTOTOBKHU CHEIUAINCTa B 00JACTH KJIETOYHON OHMOJIOTHH,
ITUTOJIOTHH U TUCTOJIOTHH.

Nzyuenne «KneTouHoil OWONOTHH, MHMTOJOTHH, THUCTOJIOTHH» CBS3aHO C
IPYTUMU  JTUCHUIUIMHAMU — MPOQUIIS: «OBONIOIMOHHAS ~ THCTOJIOTHSY,
«CoBpeMEHHBIE METOABI U TEXHOJIOTHU KJICTOYHOH Omonorum», «MolekyaspHas
Oouonorus  kieTku», «OCHOBBI MOJICKYJsipHOW  Ouonorum». «CrenriaBsl
THCTOJIOTUI.

Heas - popMupoBanue HajIekKaero 6a30BOro ypoBHS MPOPECCUOHAIBHON
MOJATOTOBKM aCMUPAHTOB B OOJACTH KJIETOYHOW OWOJOTHH, IMTOJIOTHU U
THCTOJIOTHUH.

3amauu:

1. pa3BuTHME y acmUpaHTOB IEJIOCTHOTO MPEACTABICHHUS O KJIETOYHOM H
TKAaHEBOM YPOBHSX OpPTaHHU3AINHN KU3HU;

2. yCBOCHHE 0a30BBIX 3HAHHWM O CTPOCHUH, PA3BUTUU U (HYHKIIMOHUPOBAHHUH
OCHOBHBIX KJICTOYHBIX CTPYKTYD;

3. ycBoeHHE 0a30BBIX 3HAHUU O CTPYKTYpe U (PYHKIUAX TKaHEH )KHBOTHBIX U
YeoBeKa.

JIst ycrenHoro u3ydeHusl TUCIUILINHbBl « KiterouHas OMOI0THs, IUTOIOTHS,
TUCTOJIOTUS» Y OOYYalomuXCs JOJDKHBI OBITh  C(HOPMUPOBAHBI  CIICTYIOIIHE
MpeIBapUTETHLHBIC KOMIIECTEHITUH:

— yMeHne GOpMYIMpPOBATh HAEH M CTPOMHO U3JIAaraTh MBICIH, a TaKXKe
TPaHCIMPOBAaTh YCBOCHHBIE 3HAHWSA, KaK B TYMaHHWTApHBIX, TaK H B
€CTECTBEHHOHAYYHBIX TUCITUTIINHAX.



B pesynprare wu3ydyeHus JOUCHMIUIMHBI Yy aCIHMPAHTOB

bopmupyrorcs

Clleyromuye oOmenpopecCHoHaNbHble W MPOPECCHOHANBHBIE KOMIIETCHIIUU
(371eMEHTBI KOMIIETCHIIHH ).

Kox u ¢popmysimpoBka

dranbl GOPpMUPOBAHUS KOMIIETEHIIUU

KOMIETeHIHH
OITK-1 COBpPEMEHHBIE METObI U HH(POPMALIUOHHO-
CHOCOGHOCTE KOMMYHHKAI[MOHHbIE TEXHOJIOTUH JIIs
CAMOCTOSTEILHO 3naer OCYILECTBJIEHHS] HAYYHO-UCCIIEN0BATENBCKON
OCYIIECTRIIATD HAYTHO- JEATENLHOCTH B 00JIACTH KJIETOYHON OHOJIOTHH,
HCCIIEOBATENBCKYIO LMTOJIOTUH ¥ TUCTOJIOTHU
JEATENBHOCTD B UCIOJIL30BaTh B pabOTE COBPEMEHHBIE METOIBI U
COOTBETCTBYIOIIEH UH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTUH
npodeccnoHaTBEHOM Ymeer JUISL OCYILIECTBIICHHS] HAYYHO-HCCIIEA0BATENBCKOMN
o0sactu c JEATENHLHOCTH B 00JIACTH KIIETOYHOMN OHOJIOTHH,
HCIIOJIL30BAHUEM LMTOJIOTUH ¥ TUCTOJIOTHH
COBPCMCHHBIX MCTONIOB CIIOCOOHOCTBIO MCIIONIL30BaTh B paboTe COBPEMEHHBIE
HCCICNOBAHMA " METOAbl M HMH(DOPMAIMOHHO-KOMMYHHKAIIMOHHbIE
HH(OPMAITHOHHO- Brnageer | Texnomorud s OCYIIECTBIIEHHS Hay9HO-
KOMMYHHKAIMOHHBIX UCCIIEIOBATENLCKOM  JIEATENLHOCTH B 00JIACTH
TCXHOIOTHH KJICTOYHOM OMOJIOIMH, IIATOJOTUH U TUCTOJIOTHH

METO/Ibl U TEXHOJIOIUH TBOPYECKOTO UCIIOIb30BAHUS B
[IK-1 Hay4YHOH, IPOU3BOJACTBEHHO-TEXHOJOTUYECKOH U
VMenue TBOPYECKH 3Haer MeJaroru4eckoin JIeSITETbHOCTH 3HAHUU
HCLONE30BATE B (yHZaMEHTAIbHBIX M  NPHUKIAAHBIX  Pa3JIeioB
HAYYHOA, CIIeNUATIbHBIX (MTPOQUIBHBIX ) TUCIUILIHH
HPOU3BOICTBEHHO- TBOPYECKU UCIIONIB30BATh B Hay4HOM,
TEXHOJIOTHYECKOM | IPOM3BOICTBEHHO-TEXHOIOIMIECKOM u
e1aroru4ecKoii Vmeer T€1arOrMYeCKOoi JEATENHLHOCTH 3HAHUS
NEATENbHOCTH  3HAHUS (yHZaMEHTaNbHBIX ¥  NPHKIAAHBIX  Pa3JIeioB
(GyHIaMEHTABHBIX W CENUaIbHBIX (MPOPUIBHBIX) TUCIMILUTMH
HPHUKITATHBIX  PA3/ICIIOB CIIOCOOHOCTHIO TBOPYECKH HCIOJB30BATh B HAYYHOI,
CICIMATIbHBIX IPOM3BO/ICTBEHHO-TEXHOIOTMIECKOM u
(MpouTBHBIX) Brnageer | memarormueckoii JeATETBHOCTH 3HAHUSA
AUCIHILINH (GyHIaMEHTAIBHBIX W NPHUKIAJHBIX  Pa3JIesioB

CENUATbHBIX (MPOPHIBLHBIX) TUCIMILIMH

TEOPETHMYECKME OCHOBBI METOIOB MW  CIIOCOOOB

3Haer UCCIIEOBAHUSA KIETOYHBIX M TKAHEBBIX CHCTEM,

TK-2 IPOILIECCOB MX KUHEAEATENHHOCTH U SBOJIIOLNH
Bmagenne Mmeromamu H

IUJIAHUPOBATh M  OCYIIECTBIATH OJKCIIEPUMEHTHI 110
criocobamu

WCCIICIOBAHUIO KJIETOYHBIX M TKAHEBBIX CHCTEM
HCCIEA0BaHUS Ymeer ’
CTOTOMHLIX i TKAHCBLIX IPOIIECCOB MX JKU3HEAEIATEIBHOCTH U DBOIIOLUM C

MCTIONIL30BAHUEM MEPETOBEIX METOIOB
CHCTEM, IIPOLECCOB HX
KH3HEICATENbHOCTH M CIIOCOOHOCTBIO  IUIAHUPOBaTh M OCYLIECTBJIATH
>BOJTIOIAHN Brancer | ?KCUCPHMEHTBI [0 HCCICHOBAHMIO IJICTOYHBIX M

TKAaHCBBIX CUCTCM, MPOLECCOB UX KU3HCACATCILHOCTU
H OBOJIOHUHU C UCITIOJIB30BaHUEM IIEPCIOBBIX METOI0B




Jnis popMupoBaHUS BBIIIEYKA3aHHBIX KOMIIETEHIIMN B paMKaxX TUCHUIUIMHBI
«Kierounass Ouoyiorusi, LUTOJIOTHS, TUCTOJOTHS» NPUMEHSIOTCS CIEAYIOLIUE
METOJbl AKTUBHOTO / WHTEPAKTUBHOIO OOydYeHHUs: JEeKIUUu — Oecenpl ¢
IOCTaHOBKOM OTJEJIbHBIX MIPOOJIEMHBIX BOIIPOCOB M OOCYXKAEHUS UX C Ay JUTOPUEN
(KOJUIEKTUBHAS IUCKYCCHS), TEKIUU-BU3YAIU3AlUH U JIEKIUN-KOHCYJIbTAllUH.

|. CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTH
KYPCA
(36 gac., B TOoM uncJie 24 yac. ¢ HCIMOJb30BAHHEM METOI0B AKTHBHOTO
00y4eHuU)

Moayas 1. Ilutonorus (18 gac., B Tom uncie 12 gac. ¢ HCNOJIb30BAHHEM
METO/I0B AKTUBHOT0 00y4YeHMs1)

Paznen |. I[Ipeamer, 3a1a4un 1 MeTOABI IIATOJIOTHH (2 Yac.)

Tema 1. lluTosorust (KiaeTouHasi 0M0JI0THs) - €e 321a4M U MECTO Cpeau
apyrux Hayk (1 gac.)

buonorus xnetrku — Hayka o wierke. CoBpeMeHHbIE MpoOJEeMbl U 3aJauu
KJIETOYHOM Onosoruu. OTHOIIEHHE K IPYTUM HAyKaM.

Tema 2. KiierouHas Teopusi - HMCTOPHUS, COBPEMEHHOE COCTOSIHME W
3HaYeHue. MeToabl M MeTOM0JIOTHSI H3yYeHHs KiaeTok (1 gac.)

Hctopus co3zmanus kieTodHou Teopur. COBPEMEHHOE COCTOSIHUE KJIETOYHOMN
TEOPUH, €€ MOCTYJIaThl. 3HAUEHUE KIETOYHON TEOPUH.

MeToauku — TEXHOJIOTMYECKUE MPUEeMbl UCCIEAOBAHUS KJIETOK, X OpTaHesI
U MOJIEKYJ (TTpuOOpHI, MPOMKUCH, MPOTOKOJBLI). MeTon Kak METOAO0JOTHS - OOIIUA
MOAXO/I, TPUHIIHUII, JTJOTUKA UCCIETOBAHUSI.

Paznen Il. O0mas xapakrepucTuka KjiaeTku (2 yac.)

Tema 1. KiteTka kak oTKpbITasi MAaTepPUAIbHO-IHEPreTHYECKAs] CHCTEMA.
HacnencrBenHasi magopmanus U OuoJiorndeckoe camonocnpoussenenne (1
yac.)

OuU3MKO-XUMUYECKass CYIIHOCTh XMBOW Marepuu. Hampapienuss u Qopmsl
MeTtadoim3ma. KiteTkn uMeroT o0l XUMHYECKHA cocTaB. YTiIeBOAbl. JIMIUAEL.
benku, unu nporennsl. Hyknennossie kucnotsl (PHK u JIHK).

Cunre3 OenkoB. Kiierounslii TeHOM M ero BocrnpousBeaeHue. LleHTpanbHas
JI0oTMa MOJICKYJIsIpHOUM Ouonoruu. I'eHetmyeckuit koj. CaMOBOCHpPOU3BEIICHHE
reHeTHYeCKON MHPpOpMaLIUU.

Humepaxmuesnas ¢hopma : 1exyus-usyanuzayusi

Tema 2. Kilerka kak ceHCOpHo-peakTuBHasi cucrema. Kierka kak
YHOPS/I0YeHHAS CTPYKTypupoBaHHas cucrema (1 gac.)

PeakTMBHOCTh (pa3IpaXMMOCTh) KIETOK. KIeTouHoe mNOBpexAEHUE OT
Hecrienuuueckux pasapaxurenein (daktopoB oOmiero aeictBus). Kierounoe
NOBpEXACHUE OT crneuuduueckux pasapaxuteneid. Kierounele penentopsl — ux
TUTIBL. JIuTaHabl ¥ CIOCOOBI UX B3aMMOJICUCTBHSI C PELICTITOPAMH.



Crpoenue MemOpan. Komnaprmenrtanuzanus. [Ipo- u sykaprOTHBIE KIETKH.
bromemOpaHbl — OCHOBa KOMITAPTMEHTALIUN KIIETKH.
Humepaxkmusnas gpopma : nexyus-Koucynromayus

Paznea l11. Opranuzanus Tpanckpunuumu B untepdazHom siape (2 yac.)

Tema 1. OOmasi XapakTepucTHKa TeHEeTHYEeCKOro  amnmapara.
XUMHMYECKHUI COCTAB M CTPYKTYPHasi opranu3anusi xpomatuna (1 gac.)

Yro Takoe TeHeTWYecKWid ammapar KiIeTku? KIeTOuHbId  T'eHOM.
['eneTnueckuil anmapatr Opo- M 3YKapUOTHBIX KieToK. Pazmep renoma. OOiiee
CTpoeHHE U QYHKIUS KIETOYHOTO SApa.

Crpykrypa Hykjneouna mnpokapuor. CTpykTypa XpoMaTHHA (XpOMOCOM)
sykapuoT. HykieocoMbl, HYKJIEOMEpPBI, XPOMOMEpPHI, XPOMOHEMA, XPOMATH[A.
DyXpOMaTUH U Ir€TepOXPOMATHH.

HUnmepaxmusnas ¢oopma : Ko11ekmueHas OUCKyccus

Tema 2. Cunte3 um mpoueccunr MPHK. SIapesimko u dopmupoBanue
pudocom. SnepHblii  MATPHUKC, sAepHas  000J0YKAa M SA/IEPHO-
nuToILIa3MaTuyeckue oTHomeHus (1 gac.)

Crmnaticunr. Mopdonorunyeckoe Boipakenue cuure3a MPHK. Monekynsipabie
MEXaHHU3MbI TMPOUECCUHIa W CIUIaicMHra. Mojenn W3y4eHus TPaHCKPHUIILNU —
IOJINTEHHBIE  XPOMOCOMBI ~ JIMIITEP M  XPOMOCOMBI-JIAMIIOBBIE  UIIETKH B
MEMOTUYECKUX OOIUTAX.

SnpeikoBeiii opranusarop. Cunre3 m npoueccuHr pPHK, monexynspnas
CTpPYKTypa pubocom. UHCIO SapHIIIEK.

SAnepHblii MaTpUKC — oOLIas XapakKTepUCTUKA, COCTaB U cTpoeHue. CtpoeHue
U OCHOBHbIE (DYHKIMH sAE€pHOU 000JI0YKU. BapuaHThl TpaHCHoOpTa BEIIECTB U3
A7lpa B LUTOIUIa3My M 00paTHO. SnepHO-IUMTOIIIa3MaTUYECKUE OTHOIICHHUS — UX
XapaKTEepUCTHUKA.

Humepaxkmusnas gpopma : nexyus-euzyanuzayus

Pazngen V. Opranuszanusi miacTu4eckoro Meradom3Ma (BakyoJisipHasi
cucremMa). OpraHmszaumsi JHePreTUYecKOro Meradoausma (IUIACTHUABI H
MHUTOXOHApHH) (4 yac.)

Tema 1. OOmasi XapakTepucTHKAa  CHCTEMbI  IJIACTHYECKOI0
meradonusma. llepoxoBarbiii  (rpaHyJspHBIA)  JHAOIJIAZMATHYECKHI
petuxkyaoM. I'naakuii (arpanyisipHblii) JHA0MJIA3MATHYECKUH peTHKYJIIoM (1
qac.)

Onpenenenue MiaacTUYECKoro Meradbosu3ma. Ha 49To oOH HampaBieH?
XapakTepucTuKa CHUCTEMBbI TUIACTUYECKOr0 MeTa0olIM3Ma KaKk BaKyOJSIPHOM
CUCTeMBbI KJIETKU. BakyosisipHas cucrema npo- u 3yKapuOTHBIX KJIETOK.

OO0mast XxapaKTEepUCTUKA YHIOTUIA3MATHIECKOTO peTukyimoMa. OcoOeHHOCTH
CTPOCHHUS u byHKIIMOHUPOBAHUS IEPOXOBATOTO (TpaHysIpHOTO)
HHAOIIA3MATHUECKOTO PETUKYITIOMa. bBrocruHTe3, MPOIIECCHHT U TPAaHCTIOPT Oerka.

['magknii  3HAONIA3MATHUYECKUM  PETUKYJIIOM W €ro0  IPOU3BOIHEIE.
buocuHTE3bI, AETOKCUKALIUS, KOHIEHTPUPOBAHUE BEIIECTB.

Unmepaxmusnas ¢oopma : nexyus-koncyromayus



Tema 2. Anmapar [Doabmxu. JImzocombl. I'eHe3nc M HHTerpanus
3JIeMEHTOB BaKyoJIsIpHO# cucTeMbl (1 gac.)

Crpoenue amnmapata ['onbaku (miacTMHYaTOr0 Komruiekca). OCHOBHBIE €ro
¢bynkuuu. Cekpenrs, OOHOBJICHHE IJIa3MajJe€MMBbl, BHYTPHUKJICTOYHAS H3OJIALIUS
BEILIECTB.

Opranuzanuss au30coM. JIM30COMBI M BHYTPUKIIETOYHOE IHUILEBapECHUE.
AyTo- u retepodarusi.

OCHOBHBIE MEXaHU3Mbl HMHTETrPALMM PA3TUYHBIX CTPYKTYpP BaKyOJSIPHOU
CHCTEMBI KJIETKH. DHJI0- U HK30MeMOpaHbl. MeMOpaHHBIH MOTOK B KJIETKE.

Humepaxmusnasn gpopma : Ko1NeKMUBHASL OUCKYCCUSL

Tema 3. O0mas xapakTepucTUKa IHEPreTuYecKoro oomMmena. Mexanusm
cunre3a AT®. MUTOXOHAPHH U IIACTUABI (2 Yac.)

Onpenenenue SHEPreTUYECKOro MeTaboIu3Ma. Monekybl Cc
Makposprudeckumu cBsi3siMu. Ctpoenune u  ¢yHkuuu ATD. Iuxn ATO.
XeMOCHHTE3, (POTOCUHTE3, TTIUKOJIN3, TbIXaHHE.

Crpoenre ¥ (pyHKIIMOHUPOBAHHUE XJIOPOIUIACTOB M MHUTOXOHIpui. Teopus
Mutuemna. Cunrte3 AT® Ha miiazmMajieMMe TPOKAPUOT.

O6mast Mopdosiornueckas xapakTepucTHKa MuToxoHapuil. CTpykTypa u
dbynkuuu mwiactua. [1omyaBTOHOMHOCTD TUIACTH U MUTOXOHJIPUHN B 9YKapUOTHBIX
KJIEeTKax, Mnpobirema wux OuoreHesa M HSBOJIOLUM KieToK. CumOuorenes
DYKapUOTHBIX KJIETOK.

Humepaxmuenas ¢oopma : Koinekmuenas OUcKyccus

Pasznen V. Llutockejser ¥  ONOPHO-ABMraTejibHble CTPYKTYPBHI.
IToBepXHOCTHBII annapaT KJaeTku (4 yac.)

Tema 1. CocraB u o0masi XapaKTepUCTHKA  IHUTOCKeJeTA.
IIpome:kyTounbie puamentsl (1 yac.)

CocTaB ONOPHO-IBHUraTEIbHOM CHUCTEMBI MPO- M OYKAPUOTHBIX KIIETOK.
JIBuraTenbHbIe CTPYKTYPBI IUTOCKENIETA, UX OCHOBHBIE CBOWCTBA.

[IpomexxyTounble  ¢uIaMeHTh, WX  pa3HooOpazue U (YHKIIHH.
XapakTepucTUKa MPOMEXKYTOUHBIX (DUITAMEHTOB U3 Pa3HbIX TUIIOB TKaHEH.

Humepaxkmusnas gpopma : nexyus-Koucyniomayus

Tema 2. MuxkpoduiaamenTol. Muxkporpy6ouku (1 gac.)

OO01ast xapakTepucTUKa MUKpO(UIAMEHTOB. AKTUH-MUO3UHOBBIN KOMILJIEKC.
KopTukansHbie punamMeHTsl, cTpecc-PuOpULIbI 1 MUOPUOPUILIHI.

OOmasi XapakTepucTUKa MHUKpPOTPYOOUYEeK — CTpoeHHe U (YHKIHUU.
[leHTprosM u KIETOUHBIM ULEHTp. TpaHcmopTHas QYHKIUS MHKPOTPYyOOUeK,
JBUTATENbHBIC OeKU. PecHUYKY 1 KryTuku. Opranu3anus KryTuKOB OaKTepU.

Humepaxmuenas popma . nekyus-eu3yanu3ayus

Tema 3. CocTraB n 001Iasi XapaKTepPUCTHKA MOBEPXHOCTHOIO ammapara
kJeTku. TpaHncnopTHo-6apbepHas pyHKIUs miiazmMajieMmbl (1 gac.)

XapakTepucTUKa OCHOBHBIX COCTABHBIX 4YacTE€d IMOBEPXHOCTHOTO ammnapara
KJIETKH: I1a3MaThyecKas MeMOpaHa (a3masiemma), IINKOKAJIHKC,
KOPTUKAJIbHBIN nuTocKkeneT. OOHOBIEHHE U POCT IJIa3MaTUYECKON MEMOpPaHBI.



TpancmemMOpaHHBIN TpaHCIOPT, €ro BUABL. [lacCUBHBI W aKTUBHBIN
TpaHCMEMOpAaHHBIA TpaHcnopT. MeMOpaHHBIM MOTEHIMaN, €ro 3HauYeHHUE.
BesukynsipHbiid TpaHCHOPT (MUHOLUTO3, (arouTo3, SK30I[UTO3).

Humepaxmusnas ¢oopma : KoinekmuHas OUCKYCCUsl.

Tema 4. PenentopHas QyHKHUSI IJa3MajJeMMbl. AAre3us "
MeKKJIETOYHbIe KOHTAaKThI (1 vac.)

Peuenuus. CocTtaB M MeXaHU3Mbl JIEUCTBUS MEMOpaHHBIX PELENTOPOB.
KanamooOpa3syromue penentopbl. Karamutudeckue pernentopbl. MeMOpaHHBIC
AHTUTEHBI U UX PELENTOpPHL. Penennus B peakuusax pacro3HaBaHWs 1 UIMMYHUTETA.
Penentopsl TopMOHOB 1 MeIHATOPOB. POTOPELIENTOPHI.

MexXKneTounbli ~ MaTpukc.  Aare3uss —  0o0mas — XapaKTEepUCTHKA,
IIOCJIEN0BATENbHBIE CTaAUU. [ I0CTOSTHHBIE MEXKIIETOUHBIE KOHTAKTHI.

Paznen VI. Penpoayknus kierok. {nddepenunanus kierok (4 yac.)

Tema 1. Kuaerounblii (MUTOTHYECKHH) HUKJI. 3aKOHOMEPHOCTH
pemsinkanuu JJTHK (1 gac.)

Knerounsli nuki: mnepuoasl uHTEpda3bl, MHUTO3. ToUKa «IIPUHITHSL
penieHus», BbIXoJ B U pepeHInpoBKy. ATIONTO3 U HEKPO3 KIETKU. Perymsius
MUTOTHYECKOTO ITHKJIA.

OcHoBHbIe 3akoHOMepHOcTu perumkanuu JHK: momykoHcepBaTHBHOCTS,
PEIUTMKOHHAS OPTaHM3AIUs XPOMOCOM, aCHHXPOHHOCTh, PEMapaTHBHBIA CHHTE3,
perTuKaIus TeI0MEPOB.

Humepaxmuenas ¢oopma : nexyus-koncyromayus

Tema 2. Opranu3anusi XxpoMocoM B MutTo3e. KnHeTuueckue MexXaHU3Mbl
MuTO3a. MogupuKauuu METOTHYECKOT0 IMKJIa (2 Jyac.)

OpraHuzarusi METOTHYECKUX XpoMocoM. KapwoTum Buaa — €ro OCHOBHBIE
XapaKTEPUCTUKHU.

Kunernueckue MexaHu3Mbl MHTO3a: mpomeTadasHple U aHadaszHbIe
JBIDKEHUS XPOMOCOM, IIMTOKMHE3. MUTOTHYECKOE€ BEpPETEHO U KapUOKHHES3.
Paznuunbie MEXaHU3MBbI IIUTOKUHE3A.

Unmepaxmusnas ¢oopma . nexyus-euszyanuzayus

OcHOBHBIE MOIU(DHUKAIMKA MHUTOTHUYECKOTO IMKJIA: TOJUIUIOWANS U
nositenusi. CpaBHUTENIbHAS [IUTOJIOTHS MUTO3A.

Tema 3. OOmee mnonsitMe KJieToOYHOW audepenumanuu. Teopus
nuddepeHunanbHOM IKcpeccnu reHos (1 yac.)

['uctorene3. CTBOJIOBBIE KJIIETKH — UX CBOMCTBA W 3HAYEHUE JIJII OPTraHU3MOB.
CTBOJIOBBIC TOTHIOTCHTHBIE KJICTKU. Kietounsrii muddepoH, kimoH. Tumsl
KJICTOYHBIX TTOIYJISIIHH.

Teopuss auddepenmanpbHoll 3Kcnpeccu TeHOB. OCHOBHOM MeXaHU3M
muddepeHnuanbHoi  dKcmpeccu  reHoB.  KomMOWMHATOpMkKa TEHOB  IMyTeM
abTEPHATUBHOTO cruiaiicuHara. CTPYKTYpHBIE MEPECTPOUKH TE€HOMa C MOMOIIBIO
MOOWJIBHBIX TEHETHYECKUX OJJIEMEHTOB. lI3MeHeHHme 103bI TEHOB Ha OCHOBE
aMIUIMUKAMM W JAUMUHYIIMA ~ XpoMaTuHa. WHIYKTOpRI ¥ MEXaHU3MBbI
mudpepeHIUpoOBKH  KJIETOK.  OMOpPHOHAJIbHAST ~ JICTEPMUHAIAS ~ PA3BUTHAL.



OMOpuoHanbHas WMHAYKUWSA pa3BuTHsA. ['ymopanbHas, HEpBHAas W HMMYyHHas
CUCTEMBI peryssinuu 1udGepeHIMpoBKH.

Monayas 2. I'ucrosorusi (18 gac., B Tom uncie 12 yac. ¢ HCnoJib30BaHuEM
METO10B AKTHBHOI'0 00y4YeHNsl)

Pasznea |. Ilpeamer, 3a1auu 1 MeTOABI TUCTOJI0THH (3 Yac.)

Tema 1. IlpexMer M 3aga4M T'UCTOJIOTHHM, €€ HUCTOPUS U MECTO Cpeau
apyrux Hayk (1 gac.)

[Ipenmer wu3ydyeHus auciuIUiuHbl «l'uctomorusi». (OCHOBHBIE 3aJayw,
CBSI3aHHBIC C U3yUeHHEM TKaHel. CBSI3U TUCTOJIOTUM C IPYTUMU JUCHUTUIMHAMM.

Hnmepaxmusnas ¢hopma : nexyus-eusyanuzayusi

Tema 2. Bo3HUKHOBeHHEe W Ppa3BUTHEe TKaHedl B JBOJIIOLHMHU
MHOTI'OKJIETOYHBIX Opranu3mos (1 yac.)

OrnpenesieHUe TOHATHUS «TKaHb». BO3HMKHOBEHHE U Pa3BUTUE TKaHEW B
ABOJIIONIMM  MHOTOKJIETOYHBIX  OpraHu3moB. Teopus  darouuremnsr  W.U.
MeunukoBa. Teopus ractpeu JO. I'ekkens. luBeprentnas teopust H.I'. Xuonuna u
Teopus nmapasuienusma akaa. A.A. 3aBap3uHa.

Tema 3. I'mcrorenernueckast 7| Mop¢o-PyHKIIHOHAIBbHASA
kiaaccupuxkanuu TKaHed. MeToabl MW METOHOJIOTHS THCTOJOTHYECKHX
ucciaenopanmii (1 yac.)

OcHoBHbIE TOAXONbI K Kiaccuukanuu TkaHed. OcHOBBI  MoOpdo-
(GyHKIHOHAIBHOM Kiaccu(uKanuu TKaHe. ['mcroreHeTnyeckas KiacCH(pUKaLUS
TKaHEH.

ABtopanuorpadus, 53JIEKTPOHHAST MHUKPOCKOIMMS, METOJ] KJIOHUPOBAHMS,
METOJIMKA  MPUTOTOBJICHHUS  MOCTOSIHHOTO  THCTOJIOTMYECKOTO  Ipernapara,
TUCTOXUMUSI, UMMYHOIIUTOXUMUSI.

HUnmepaxmusnas ¢oopma : nexyus-koncyromayus

Pazgen |l. OnurenuanbHble TKaHu (5 vac.)

Tema 1. O0mue THNOBbIE NMPU3HAKM M CTPYKTYPHO-(PYHKIMOHAJIbHOE
pa3HooOpa3ue 3nurTenaues (1 gac.)

Tunoseie IIPU3HAKU AIUTEIINEB. Knaccudukaunu AIUTEINEB!
Mop(osioruueckas, Mo MPOUCXOXKACHUIO, MO BBIMOJHAEMbIM (QYHKIUSAM U T.[.
Kparkas xapakTepuCcTHKa KaXJ0W IPyMIIbI SITUTEIUEB.

Humepaxmuesnas ¢hopma : KoinekmueHasi OUCKYCCUSL.

Tema 2. CexperopHble (3kesie3ucTbie) 3nureanu (1 yac.)

Tunel  cekpeuuu:  MEPOKPUHOBAs,  TOJIOKPUHOBAs,  alOKPUHOBAS.
Knaccuduxanus xene3. DK30KpUHHBIE KeJe3bl (0JHOKIETOYHBIC, MAJIOKIECTOUYHbIC
U MHOTOKJIETOYHBIE). ODHJIOKPUHHBIE JKeJe3bl MO3BOHOYHBIX (HAa MpUMeEpe
IIUTOBUIHON 3KeJe3bl). DHAOKPUHHBIC JKeJe3bl OECIO3BOHOYHBIX: MOJUIIOCKH,
HACEKOMBIE, 000JIOYHHKH.

Tema 3. Ocmoperyaupymouiue U BblaeJuTeabHbIe dnuTeanu (1 yac.)

[lonsitue o dunpTpanuu, peadcopOimu, cekpeuun. CTpoeHue HedpoHa
II03BOHOYHBIX. BCcrioMorareabHble OCMOPETYJIUPYIOLIUE SMUTEINAIBHBIE CUCTEMBI
(XJIOpUHBIE KIIETKH, COJIEBBIE JKEJIE3bI).



Unmepaxmusnas chopma : nexyus-euszyanuzayus

Tema 4. Kumeunsie 3nuteaun (1 yac.)

Tunel numeBapeHus. KuieyHble 3MUTENIUM MIICKOMUTAIONIMX: JMUTEINM
TOHKOTO KHWIIIEUHMKA U (PYHJAAUIPHOM YacTH >XKenynaka. KulnedHele >SMUTEINH
0€eCII03BOHOYHBIX: CEKPETOPHO-BCACKHIBAIOIINE, MUIIEBAPUTEIIbHBIE,
BCcIioMoraresibHple KJIeTKu. CHCTeMHas OpraHu3aius U OOHOBJIEHHE KHUIIIEYHBIX
SIUTEINEB Y MHOTOKJIETOYHBIX )KUBOTHBIX.

Tema 5. Koxxnbie 3nuTennu (1 yac.)

OnmHOCIIONHBIE KOJXKHBIC JIMTEIMH  OECIIO3BOHOYHBLIX. MHOI'OCJIOMHEIC
KOXXHBIC DIUTSIIMA TI03BOHOYHBIX: HEOpPOTOBEBAloNue, ClIabo- ©  CHIBHO
oporoBeBatoniie. CTpoeHue smuaepMaibHOro auddepoHa u  cxema  €ro
OOHOBJIEHHS.

Unmepaxmusnas popma : 1eKyusi-KkOHCYIbmMayusl

Paznen |11. Tkanu BHyTpeHnHeii cpeasnl (3 yac.)

Tema 1. O0mue TUNMOBbIE NMPU3HAKH M CTPYKTYPHO-(PYHKIHMOHAJIbHOE
pa3HooOpa3ue TKaHed BHYTPeHHeHl cpeabl. ONopHO-TPOPUKO-3aAIINTHBIE
Pa3HOBWIHOCTH TKaHeii BHyTpeHHel cpeanbl (1 yac.)

Tunossie npuszHaku TBC. Knaccudukarus TBC.

Prixiias ~ HeoopMiieHHAss  COEIUHUTEIbHAsT  TKaHb  ITO3BOHOYHBIX.
NutepcTuninanbHass  TKaHb  OECIO3BOHOYHBIX: Me30ryes,  MapeHXHuma.
PereneparopHbie NOTEHIIMN HEO(DOPMIICHHBIX COCAMHUTEIBHBIX TKAHEH.

Humepaxmuenas ¢oopma : Koinekmuenas OUCKYCCus.

Tema 2. OnopHble coenHuTeIbHBbIE TKaHM (1 yac.)

OnopHbI€ COCTUHUTENIbHBIC TKAHU MO3BOHOYHBIX: TJIOTHASI COCIUHUTEIIbHAS,
xpsmieBasi, kocTHas. Crnenudrka U pa3HOBUIHOCTH OIMOPHBIX COEIUHUTEIBHBIX
TKaHel 0eCI03BOHOYHBIX.

Humepaxkmusnasn gpopma : KoINEKMUBHASL OUCKYCCUAL.

Tema 3. Tpoduko-3amIMTHbIE PA3HOBHAHOCTH TKaHell BHYTPEHHeH
cpenbl. JlumpouaHas TKaHbL H MeXaHU3MbI UMMYHHUTeTa (1 yac.)

Mopdomnorus u QyHKIMM KIETOK KPOBH MO3BOHOYHBIX. ['emorions. Teopuu
KpoBeTBOpeHus. KpoBb 1 €€ PyHKITMOHAIbHBIC aHATIOTH Yy OE€CITO3BOHOYHBIX.

['ucTonornyeckass OpraHu3anusi, KJICTOYHBIA COCTAaB W  MHPUHIMUIIBI
(GYHKIIMOHUPOBAHUS ILEHTPAIBHBIX U MNEepUPEPUUYECKUX OPraHOB HMMYHHUTETa
MMO3BOHOYHBIX. IMMyHHBIE 3allIUTHBIC PEAKIIUU Y OECIIO3BOHOYHBIX.

Humepaxmuenas ¢hopma : n1exyus-Koncyromayus

Pazagen IV. MbimeuHble TKaHHU. (2 yac.)

Tema 1. O0mue THNOBBIE NMPU3HAKU U CTPYKTYPHO-PYHKUMOHAJIBbHOE
pa3HooOpa3ue MbIIIEYHbIX TKaHeill. CoMaTnyeckue MbIIIEYHbIE TKAHU
(1 vac.)

TunoBeie mNpU3HAKKM MBIIMICUHbIX TKaHed. Kiaccudukamuss MBIIIEYHBIX
TKaHEM.

[Tonepeuno-mnosiocaTasi MbIllIeyHas TKaHb MTO3BOHOYHBIX M OECTIO3BOHOUYHBIX.
['mcToreHe3 coMaTyeCKON MBIIIIEYHON TKAaHW TTO3BOHOYHBIX M €r0 OCOOCHHOCTH.



CrpoeHue MblllieuHOrO0 BOJIOKHA. Perymsitopusie T- um L-cucrembl MBIIIEUHOTO
BOJIOKHA M MX 3HaueHWe. PereHepanus COMaTUYECKOW MBIIIEYHOM TKaHHU.
KocouncuepueHHas MblllI€UYHAs] TKAHb.

Humepaxmusnas ¢oopma : nexyus-euszyanuzayus

Tema 2. IlesioMu4yeckue MbllIeYHbIe TKaHU. BucuepaabHbie MbIIIEYHbIE
TkaHu (1 yac.)

Cepaeunast  MbllIeYHass TKaHb IO3BOHOYHBIX U OECMO3BOHOYHBIX.
[Ipoucxoxaenue. I ucTOreHe3 cepAeyHOM MBIIIEYHOM TKaHU MO3BOHOYHBIX U €T0
ocobenHoctn. CTpoeHHE KapJUOMHOIIMUTOB JKEIYIOYKOB, TPEACEPANA W
npoBojsmiel  cuctembl  cepamna.  CTpoeHHEe  BCTAaBOYHBIX  IUJIACTMHOK
kapauomuonutoB. CTpoeHune capkomepa MHOPUOPWIT  (COKPATHTEIHLHOTO
anmapata). OCOOCHHOCTH pereHepanuyl MHOKapJa y TMpeACTaBUTENCH pa3HbIX
KJIACCOB NTO3BOHOYHBIX.

Pa3znen V. Tkanu HepBHOIi cucTeMbl (5 yac.)

Tema 1. O0mue THNOBBIE NMPU3HAKH U CTPYKTYPHO-PYHKUIMOHAJIbHOE
pa3HooOpa3ue TKaHel HePBHOM cucTeMbl. (2 Yac.)

TunoBsie MpU3HAKU TKaHEHl HEpBHOM cucTeMbl. OCOOCHHOCTH OpraHU3aIuU
HepBHOM  TKaHu. CBoiicTBa  HeWpoHOB.  CTpYKTYpHO-(PYHKIIMOHAIHHOE
pazHoo0Opa3ue TKaHel HEPBHOM CUCTEMBI.

®duiorene3 u oHToreHe3 Heripona. Kimaccudukanusi HEMpOHOB IO KOJMYECTBY
UX OTPOCTKOB M 1O ()yHKIIMOHAJIBHOMY MpU3HAKYy. CTpoeHue HelpoHa.

Knaccudukaiuys CHHANCOB MO MECTy KOHTAaKTa M MEXaHU3MY Iepeadyu
HEpPBHOr0 UMMyJibca. OCOOCHHOCTH CTPOEHUS AIEKTPOTOHUYECKUX U XUMHUYECKUX
cuHancoB. CTpoeHne U padoTa HEPBHO-MBILIEYHOTO CHHAICA.

Humepaxmuenas ¢oopma : KoinekmuHas OUCKYCCus.

Tema 2. Pa3HoBHIAHOCTH, cTPpOeHME U PyHKIUM Heliporauu (1 vac.)

Makpornusi: acTporiivs, OJUTOAEHIPOrIus, dMEHAUMHAs raus. Mukporius,
CTpoeHue U QyHKIIHH.

Humepaxkmusnas gpopma : nexyus-eu3yanu3ayus.

Tema 3. MsikoTHbIe U 0e3MsIKOTHBbIE HepBHbIe BoJIOKHA. HepBnl (1 yac.)

Onpenenenue HepBHOro BojokHa. HepB. OCHOBHBIE CTPYKTYpHBIE H
GyHKIMOHATBHBIE OTJIMYKS MSIKOTHBIX M O€3MSKOTHBIX HEPBHBIX BOJIOKOH.

Tema 4. Knaccupukanus peuenTopHbIX HEPBHbIX OKOHYAHMA. Tunsl n
TECTOJIOTHYECKAs OPraHu3aIisi HePBHBIX HeHTpoB (1 yac.)

XapakTepucTuka  HMHTEPOPELENnTOpOB, 3KcTepopenentopoB.  CtpoeHue
dboTopenienTopoB M APYIMX TUIOB  PELHENTOPOB Y  MIICKONMHUTAONIMX,
YJICHUCTOHOTUX U MOJUTFOCKOB.

Crpoenue aHanmmzatopa. HepBHbBIM LIEHTp W e€ro cBoucTBa. OpraHuzanus
HEPBHBIX IIEHTPOB Yy JKMBOTHBIX paszHbix Tpynn. OmnpeneneHue pediaekca u
pebnexkroprorr ayru. CrtpoeHue pedieKTOpHBIX Jyr COMATHYECKOTOo U
BEreTaTUBHOTO PE(IICKCOB.

Humepaxmusnas gpopma : Ko1NEKMUBHASL OUCKYCCUL.



1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

JlaGopaTopHblie padoThl (36 yac.)

Moayas 1. llutosiorus.
Pazpen |1. O0masi xapakTepucTuKa KIeTKH.

3ansaTue 1. CBeroBass mukpockonusi. O0masi mMopgoJiorusi KJEeTKH.
DJIeKTPOHHASsI MUKPOCKONHS. YIbTPACTPYKTypa KieTku (1 gac.)

1. CBeTOMUKpPOCKONIMYECKasi TEXHHKA (CXeMa IPUTOTOBJICHUSI MPENapaToB
JIJIS CBETOMUKPOCKOIIUYECKUX UCCIEAOBAHUN).

2. O6mas Mop(oJIOTHS PACTUTEITHHON KIICTKH.

3. O6mas Mop¢oJIoTHs KUBOTHON KIIETKHU.

4. T'uCTOXUMHYECKHE OKPACKHU.

5. Dkekypceus o kadenpe.

6. MeToauKy MPUTOTOBJICHUS MPEMAPATOB ISl AJEKTPOHHOTO MUKPOCKOIIA.

7. Bupl 271€KTPOHHBIX MUKPOCKOTIOB.

8. [IpuHnunuanpHas cxeMa yCTpPOHCTBAa W pabOThl  YBEIUYUTEIBHBIX
PUOOPOB JIJISl DNEKTPOHHON MUKPOCKOTTHH.

9. IIpocmoTp dhoTorpaduii.

10. YnpTpacTpyKTypa KICTKH.

11. Eaqununbl u3mMepeHus u Macitad B MUKPOCKOITHH.

12. Dxckypeust ¢ AEMOHCTpaIMe JJIEKTPOHHOTO MUKPOCKOTIA.

KosnoxkBuym no Paszaeny «O01mas XapakTepucTHKA KICTKI.

Paznen 1. Opranusauus TpaHcKpunuuu B uHTEpda3ZHOM sijIpe.

3ansitue 2. CTpyKkTypa XpoMaTHHAa U XpomocoMm (1 vac.)
1. O6uras mopdonorus sapa.

2. YapTpacTpyKTypa sijapa.

3. XpOMOCOMHBIH ITUKJT B MEHO03€.

3anstue 3. Unrepdaznoe siagpo. Tpanckpunuus (1 gac.)

1. O6mmas mopdonorus SapbIIIKa.

2. Cunre3 u niporieccur pPHK. YibpTpacTpykTypa sapsiika.

3. ABTOopaauorpadus 1 ee UCIOJIb30BaHUE NPU U3YUEHUU CUHTE30B.

KonsokBuym mo  Pasgeny «Opranmszanusi TPaHCKPUNIIMM B
HHTEP(PaZHOM AAPEe».

Pazgen V. Opranmsanus miacTu4eckoro meradomsMa (BakyoJsipHas
cucremMa). OpraHms3aumsi JHePreTHYeCKOro MeradoausmMa (IJIACTHABI H
MHUTOXOHAPHUH).

3ansaTue 4. Meraboanyecknii annapar unuromiaasmbl: JIIP, ammapar
Toabaxu (1 yac.)



1. O6m1ast MophoaOTHs IPracTOTIa3Mbl (IHAOIIA3MATHYECCKUI PETUKYITYM).
2. O6mras MmopdoJiorus ceTyaToro ammapara (amnmnapata ['oiabmkm).
3. YabpTpactpykrypa ILIDP u annmapara ['onbmxu.

3ansaiTue 5. MeTaboauyeckuil anmapar HUTOILUIa3Mbl: CceKpenus,
Ju3ocombl (1 gac.)

1. O6mast Mmophoaorus auHAPHBIX KIETOK MOJKETYJOUHOM KeIe3bl.

2. YIpTpacTpyKTypa allMHAPHON KIJIETKH MOHKEITYI0YHOM JKETIe3hl.

3. O6mas mopdosorust 60KaTOBUAHBIX KIECTOK KAIIEYHUKA.

4. YapTpacTpyKTypa OOKATIOBUAHOMN CIM3UCTOM KIETKH.

5.00mass Mopdomorus ¢daronuToB. HaOmroneHne BHYTPHKICTOYHOTO
MUILEBAPEHUSI B CBETOBOM MUKPOCKOTI.

6. CxeMa BHYTPHUKJICTOYHOTO THIEBAPEHUS TIO JaHHBIM JJICKTPOHHO-
MHUKPOCKOITMYECKUX UCCIIEIOBAHUIA.

3ansitue 6. Opranu3zanus Heprernyeckoro meradoausma (1 yac.)

1. XoHapuocombl (MUTOXOH/IPUH) B CBETOBOM MUKPOCKOIIE.

2. YapTpacTpyKTypa MUTOXOHJIPUH.

3. YbTpacTpyKTypa XJIOpoIiacTa.

KosokBuym no Paszneny «Opranmsanusi niacTH4ecKoro Meradoamsma
(BakyoasipHast cucrema). OpraHusanusi JIHEpPreTH4YeCKOro MeradoJm3Ma
(I1acTUABI ¥ MUTOXOHAPHUH)».

Pasznen V. Llutockejser ¥  ONOPHO-ABMraTejibHble CTPYKTYPBHI.
IloBepXHOCTHBIN ANMAPAT KJIETKH.

3ansitue 7. OnopHo-ABUTaTeIbHBII anmapar (1 gac.)

1. O6mass Mopdoaorus MONEePEeYHO-TI0JOCATOIO MBIIICYHOTO  BOJIOKHA.
MuodubpuILIbl B CBETOBOM MUKPOCKOTIE.

2. YapTpacTpyKkTypa MHO(PUOPHUILIL.

3. PecHnuku ¥ KryTHKU (KUHOIUJIMKN) B CBETOBOM MHKPOCKOTIE.

4. YIpTpacTpyKTypa peCHUYEK U KI'YTUKOB.

3anstue 8. [loBepxHOCTHBIN annapat kieTku (1 yac.)

1. MukpoBopcuHKH (III€TOYHAsI KaiiMa) B CBETOBOM MHUKPOCKOTIE.

2. YIIbTPacTpyKTypa MUKPOBOPCUHKH.

3. O6uas MopdoaoTHst MEKKJIETOUHBIX KOHTAKTOB. KileTOUHbIE TOBEPXHOCTH
B CBETOBOM MHUKPOCKOTIE.

4. YIpTpacTpyKTypa MEXKKJIETOUHBIX KOHTAKTOB.

5. Knaccuduxarus moCTOSHHBIX MEKKIETOUYHBIX KOHTAKTOB.

KosutokBuym mno Paszgeay «llutockesier M OmopHoO-IBUraTe/IbHbIC
CTPYKTYpbI. [I0BEepXHOCTHBIN annmapar KJICTKH».



Pazgea VI. Penponykuus kierok. {udpdepenunanms kierTok.

3anstue 9. Penpoaykuus Ki1eToK: MUTO3, dHa0penpoayknus (1 gac.)

1. MuUTO3 pacTUTEIHHOMN KIETKH.

2. MUTO3 )KUBOTHOM KJIETKHU.

3. MuToTH4ecKkuii anmapar.

4. DHAOMUTO3 B OETTKOBOH Kelle3€ YIUTKU SHTAPKHU.

5. DHAOMUTOTUYECKAS MOJUILIONAN3ALMS HEUPOHOB YIUTKU SHTAPKU.

6. [lonuTeHHBIE XPOMOCOMBI.

KosnokBuym mno Pa3zneny «Pempoaykums kierok. Judgdgepenuuanus
KJICTOK».

Moayas 2. I'ucrosiorus.
Paszneda |l. DnurenajbHbIe TKAHU.

3ansaTue 10. CekperopHble (3kejie3ucThbIe) IMUTEINH (3 yac.)
1. DK30KpUHHBIE KEIC3bI.
2. DHJIOKPUHHBIC KEJIe3bl.

3ansTue 11. Ko:knble snurenu (3 yac.)
1. OgHOCIIONHBIE KOKHBIE DITUTEIINH.

2. KyTukynspHbIe STHTEITNN.

3. MHorocnoiiuble KO)KHBIE DITUTEIINH.

3ansaTue 12. Kumeunsle nureauu (3 yac.)

1. Kumreunple S0UTEINHA MO3BOHOYHBIX KHUBOTHEIX.

2. Kueuynsle S1UTEINN OSCIIO3BOHOYHBIX KUBOTHBIX.
KoanokBuym no Pa3zaeiy «nuredajbHble TKAHW.

Pa3nen l1l. Tkanu BHyTpeHHeii cpeabl.

3anstue 13. OnopHo-Tpopuko-3amurHbie pasHoBuaHoctu TBC (3 yac.)
1. Me3enxuma.

2. Poixnast coequHuTENbHAS TKAHb MO3BOHOYHBIX KUBOTHBIX.

3. UnTepcTuninanbHas TKaHb O€CIIO3BOHOYHBIX KUBOTHBIX.

3ansaTue 14. OnopHo-ckenernnie pasnosuanoctu TBC (3 uac.)
1. InoTHas coenUHUTENbHAS TKaHb.

2. XpsiieBasi TKaHb.

3. KocTtHas TKaHb.

3ausTue 15. Tpopuko-3amutHbie pasHoBuaHocTu TBC (3 uac.)
1. KpoBb MJIEKONUTAOLIUX.



2. KpoBb HU3IINX TO3BOHOYHBIX.
3. KpacHbIii KOCTHBIN MO3T.
KouanoxkBuym no Paszneny « TkaHu BHyTpeHHeEl cpeabl».

Pa3gen |V. MplieyHbie TKAHU.

3ansiTue 16. ComaTuyeckasi MbllliedHasi TKaHb (3 yac.)
1. ITonepeunonosiocaTasi TKaHb MMO3BOHOYHBIX JKHBOTHBIX.
2. ITontepeunomnosocaTast TKaHb 0€CITO3BOHOYHBIX )KHBOTHBIX.

3ausitue 17. HeoMmuueckas u BUCIepaibHAsI MbIIIeYHbIe TKAHU (3 yac.)
1. CepneuHasi MblllleUHas] TKaHb TO3BOHOYHBIX KUBOTHBIX.
2. I'magkast MbIllIeYHasi TKAHb IO3BOHOYHBIX KUBOTHEBIX.

Pa3znen V. TkaHu HEPBHOI CHCTEMBI.

18. CTpoeHne HeilipoHA 1 HEPBHBIX BOJIOKOH (3 yac.)

1. HelipoHbI CHUHHOTO MO3Tra, CIIMHAJIILHOTO TaHTJIUS, CETYaTKH TJa3a.

2. Heps. HepBHble BosiokHa. Mo3zxkedok. CeTuarka riasa.

KosnokBuym mo Pasznenam «Mpblimeunble TKaHW» U «TkaHu HepBHOM
CUCTEMbI».

I1l. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4ebHo-MeToAueCcKoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHhI
oOyyaronuxcs Mo gucrurumae «KierouHas OMOJIOTHS, ITUTOJIOTHS, THCTOJIOTHS
MPE/ICTABIICHO B MPWIOKEHUU 11 BKITIOYaeT B ceOsl:

TUTaH-Tpa(UK BHITIOJHCHHUS CAMOCTOSITEIILHOW paOOThHI 10 AUCIUTIIIMHE, B TOM
qHCIIC TIPUMEPHBIC HOPMBI BPEMEHH Ha BBHITIOJTHCHHE IO KXKIOMY 33JIaHUIO;

XapaKTePUCTHKA 3aJaHHNA I CaMOCTOSITCIIBHON pa0OThl OOYYAIOIIUXCS H
METOAMYECKUE PEKOMEHIAINH 110 X BBITOJHEHHIO;

TpeOOBaHUS K  TPEACTaBICHUIO W O(QOPMIICHHIO  pe3yJbTaToOB
CaMOCTOATENbHON pabOThI;

KPUTEPHH OIICHKH BBITOJIHEHHS CAMOCTOSITEIIbHON pabOTHI.

V. KOHTPOJIb JOCTUXEHMUS LIEJIU KYPCA
JI1s1 KOHTPOJISt UCTIOJIB3YIOTCSI CIIEAYIOIIHE OLICHOUHbBIE CPECTBA:
YO-1 —unauBHyaibHOE cOOECEeOBaHNE, B OCHOBHOM Ha DK3aMECHE;
YO-2 — KOJUTOKBUYM — yueOHOE 3aHSATHE B BHJI€ KOJUIEKTUBHOTO COOECEI0BaHNS;
[1P-1 — nucbMeHHBIN (MJIM KOMIIBIOTEPHBII) TECT.



3 ceMecTp

KOMIBIOTEPHBII) TECT

Ne Konrponupyemsle Kozbl, HalMEeHOBaHHUE U STAIIbI O1eHOYHBIE CPENICTBA
n/n paseinsl (hopMHPOBaHUS KOMITETEHIMI o ——— g ——— P S—
aTTecTanus
1 Monmyns 1 OIIK-1 3HaeT YO-1 Bomnpocs! s
Pazgen | TIK-1 CobecenoBanne IOATOTOBKH K
[penmer, 3amaun u | T1K-2 3auéry 1-3
METOJIBI IIUTOJIOTHH Ymeer YO-1 Bonpocs! s
CobecenoBanne IOATOTOBKH K
3auéry 1-3
Bmapeer YVO-1 Bomnpocs! s
CobecenoBanue MOJTOTOBKH K
3auéry 1-3
OIIK-1 3HaeT YO-1 Bonpocs! 14
TIK-1 CobecenoBanue MOATOTOBKHU K
[K-2 YO-2 3auéry 4-10
Konnoxsuym
g:::iij:bl Il Ymeer YO-1 Bomnpocs! s
2 Obmas CobecenoBanue MIOJITOTOBKH K
YO-2 3auéry 4-10
XapaKTepUCTHKa
ICTKH Komnoksuym
Bnaneer YO-1 Bormpocsr mist
CobecenoBanmne MTOJITOTOBKH K
YO-2 3auéry 4-10
Komnoksuym
OIIK-1 3Haer YVO-1 Bomnpocsr s
TIK-1 CobecenoBanne IOATOTOBKH K
[K-2 YO-2 3auéry 11-17
Komnnoxsuym
IP-1
ITuceMeHHBIH (MK
KOMITbIOTEPHBIH) TeCT
Monyns 1 Ymeer YO-1 Bonpocs! s
Paznen |11 CobecenoBanue MIOJITOTOBKH K
3 Opranuzanys YO-2 3auéry 11-17
TPAHCKPUIILUH B Komnoxsuywm I1P-1
uHTEepha3HOM SA/pe [MuceMeHHBIH (MTH
KOMIBIOTEPHEIH) TeCT
Bnaneer YO-1 Bormpocsr mist
CobecenoBanue MTOJITOTOBKH K
YO-2 3auéry 11-17
Komnoxsuywm I1P-1
ITuceMeHHbIH (VMTH
KOMITbIOTEPHBIH) TeCT
OIIK-1 3HaeT YO-1 Bormpocs! mst
Monym, 1 [K-1 CobecenoBanne o
Paznen IV 8 ll..FOTOBKH X
IK-2 YO-2 3auéry 18-26
Opranusaiys Komnoxsuym I1P-1
fLIACTIHECKOTo [MuceMeHHsbIH (MIH
MeTabonm3mMa »
4 (BaKyoApHAs KOMIBIOTEPHBIH) TECT
Ymeer YO-1 Bomnpocs! s
CHCTEMA).
DHEPIeTHIECKOro CobecenoBanue TO/ITOTOBKH K
YO-2 3auéry 18-26
MeTabomm3mMa
Kosmnoxsuym ITP-1
(nracTiap! 1 ITucbMeHHBbIH (M1
MHUTOXOH/IPHH)




Bnaneer VO-1 Bormpocsr mist
CobecenoBanue HOJITOTOBKH K
YO-2 3auéry 18-26
Komnoxsuywm I1P-1
ITuceMenHbIH (WTH
KOMIBIOTEPHEIH) TeCT
OIIK-1 3Haer YVO-1 Bomnpocs! s
TIK-1 CobecenoBanne IOATOTOBKH K
[K-2 YO-2 3auéry 27-35
Komnoxsuym I1P-1
ITuceMenHslit (Mnn
Monyns 1 KOMIBIOTEPHBII) TECT
Paznen V Ymeer YO-1 Bomnpocs! s
Ilutockenet u CobecenoBanue MOATOTOBKHU K
OTIOPHO- YO-2 3auéry 27-35
JBUTaTEJIbHbBIC Komnokeuywm I1P-1
CTPYKTYPBI. [uceMeHHBIH (MTH
[ToBepxHOCTHBII KOMIBIOTEPHEII) TeCT
anmnapar KJIeTKU Bnageer YO-1 Bonpocs! s
CobecenoBanmne MTOJITOTOBKH K
YO-2 3auéry 27-35
Komnoxsuywm I1P-1
ITuceMeHHbIH (MTH
KOMIIbIOTEPHBIH) TeCT
OIIK-1 3HaeT YVO-1 Bomnpocsr s
[IK-1 CobecenoBanue HOATOTOBKH K
IK-2 YO-2 3auéry 36-44
Komnoxsuym I1P-1
[TuceMeHHBIH (MU
KOMIIbIOTEPHBIH) TeCT
Monyns 1 Ymeer YO-1 Bomnpocs! s
Paznen VI CobecenoBanue MOJITOTOBKH K
Penpomyxmms YO-2 3auéry 36-44
KJIETOK. Komnoxsuywm I1P-1
Hduddepennnanms [MuceMeHHBIH (MTH
KIICTOK KOMIBIOTEPHEIH) TeCT
Biageet YO-1 Bormpocsr mist
CobecenoBanue MTOJITOTOBKH K
YO-2 3auéry 36-44
Komnoxsuym I1P-1
ITuceMeHHBIH (MK
KOMITbIOTEPHBIH) TeCT
4 cemectp
OIIK-1 3Haer YO-1 Bomnpocsr s
TIK-1 CobecenoBanne IOJATOTOBKH K
Monyis 2 [K-2 sk3ameny 1-48
Pazgen | VYmMmeer YO-1 Bormpocsr mst
[Ipenmer, 3anaun u CobecenoBanne MOATOTOBKH K
METOIBI sKk3ameny 1-48
THCTOJIOTUU Bnaneer YO-1 Bomnpocsr mns
CobecenoBanne MOJITOTOBKH K
sKk3ameny 1-48
OIIK-1 3HaeT YO-1 Bormpocs! ms
[K-1 CobecenoBanne MIOATOTOBKH K
Monyns 2 IK-2 YO-2 sK3aMeny 49-54
Paszgen 11 Komnoxsuywm I1P-1
OnuTenuaabHbIe ITuceMenHsIit (Mn
TKaHU KOMIBIOTEPHBII) TECT
VYMmeer VO-1 Bormpocsr mist

CobecenoBanue

IIOATIOTOBKH K




YO-2

Kosmnoxsuym ITP-1
ITuceMenHbIH (WTH
KOMIBIOTEPHEIH) TeCT

sk3ameny 49-54

Bmaneer YO-1 Bomnpocs! s
CobecenoBanne IOATOTOBKH K
YO-2 sk3ameny 49-54
Komnoxsuywm I1P-1
ITuceMenHbIH (WTH
KOMITBIOTEPHBIN) TECT
OIIK-1 3Haer YO-1 Bomnpocs! s
TIK-1 CobecenoBanue MOATOTOBKHU K
IK-2 YO-2 sk3aMeny 55-59
Komnoxsuym I1P-1
ITuceMenHsIit (Mn
KOMITBIOTEPHBIN) TECT
Ymeer YO-1 Bomnpocs! st
Monaynsb 2 CobecenoBanue MIOJATOTOBKH K
Pazgen 111 YO-2 sK3aMeHy 55-59
TkaHu BHyTpeHHEH Komnoxsuywm I1P-1
cpenbl ITuceMeHHbIH (VWTH
KOMIBIOTEPHEII) TeCT
Bnageet YO-1 Bormpocsr mist
CobecenoBanmne MTOJITOTOBKH K
YO-2 sK3aMeHy 55-59
Komnoxsuym I1P-1
[TuceMeHHBIH (MK
KOMIIbIOTEPHBIH) TeCT
Monyns 2 OIIK-1 3HaeT YO-1 Bormpocs! ms
Paznen IV [IK-1 CobecenoBanue MIOJITOTOBKH K
Mpimieunsie Tkanu | TTK-2 IP-1 sk3ameny 60-63
IInceMeHHBIH (i
KOMIBIOTEPHEIH) TeCT
VYmeer YO-1 Bormpocsr mist
CobecenoBanue MTOJITOTOBKH K
IP-1 sk3ameny 60-63
ITuceMeHHbIH (wm
KOMIBIOTEPHEIH) TeCT
Bnageer YO-1 Bormpocsr mist
CobecenoBanue MTOJITOTOBKH K
IP-1 sk3ameny 60-63
IIucbeMeHHBIH (i
KOMITbIOTEPHBIH) TeCT
OIIK-1 3HaeT YO-1 Bormpocs! mst
TIK-1 CobecenoBanne MHOJTOTOBKH K
IK-2 YO-2 sk3ameny 64-70
Komnoxsuym I1P-1
IIuceMeHHBIH (mm
KOMIBIOTEPHBII) TECT
Ymeer YO-1 Bonpocs! mi4
Moaynb 2 CobecenoBanue MIOATOTOBKH K
Pazgen V YO-2 sKk3aMeHy 64-70
Txanu HepBHOI Kosmmoxsuym ITP-1
CHCTEMBI ITuceMeHHbIi (wnu
KOMIBIOTEPHBII) TECT
Bnaneer VO-1 Bormpocsr mist

CobGecenoBanue

YO-2

Komnoxsuywm I1P-1
ITucbmeHHBbII (mmum
KOMIBIOTEPHBIH) TECT

IIOATOTOBKH K
sk3ameny 64-70




(DOHI[ OILICHOYHBIX CPCACTB 11O AUCHUIIIIMHE IMPCACTABJICH B IIPHUIIOKCHUN 2.

V.  CIIMCOK YYEBHOW JUTEPATYPHI U
MH®OPMALIMOHHO-METONYECKOE OBECIIEYEHUE
TV CHUILIAHBI

OcHoBHas JuTEeparypa

1. AnucumoBa, A.A. buonorus KIE€TKM C OCHOBaMH HMOpPHUOJIOTUU H
rucronoruu : yueOnuk / A. A. Aaucumona, 0. A. Kapetun, A. I1. Auucumos. -
BnaguBocTok: usn-Bo JlameHeBocT. yH-Ta, 2009. - 220c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU

2. Adanacses, 0. U. I'ucronorus, sMOpHOIOTHSA, IUTOJIOTHUS | YICOHUK IS
BBICIICTO MpodeccroHabHoro oopasosanus / FO. M. Adanacees, H. A. IOpuHna, b.
B. Anemun u ap.; nox pen. 0. U. Adanacwesa, H. A. FOpunoii. — M.: TOOTAP-
Menmna, 2013. — 798c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU

3. boiuyk, H. B. T'ucronorusi, sMOpuosoTHs, ITUTOJOTHSA: YYEOHHUK JJIst
MenuuuHCKuX By30B / H. B. boituyk, P. P. Ucnamos, C. JI. Ky3HenoB u ap.; mon
pen. D. I'. Ynym6ekona, FO. A. YensimeBa. — M.: TO9TAP-Menua, 2012. — 405c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:695453&theme=FEFU

4. 3umatkud C. M. ['uctonorus, HUTOJIOTUS ¥ IMOPUOJIOTHS [ DIEKTPOHHBIN
pecypc]: yae6Hoe mocobue / C. M. 3uMaTkuH — DJIEKTPOH. TEKCTOBBIC JIAHHBIC.
— Mumnck: Beimiimas mkomna, 2013. — 229c.

http://www.iprbookshop.ru/20210

5. CtBonunckas, H. C. [{utonorus [DnekTponubiii pecypc]: yueonuk / H. C.
CrBoymmnCcKasg. — M.: [Ipomereit, MIIT'Y, 2012. — 238c.

http://www.iprbookshop.ru/18637

JlonoJHUTeIbHAS JIUTEPATypa

1.  Paulsen, D. F. Histology and Cell Biology. Examination & Board Review
/ D. F. Paulsen. - N.Y. : Lange Medical Books, 2000. - 376p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:11299&theme=FEFU

2. AnbGeptc, b. Monekynspuas Oouosiorust kinerku / b. Anbeptc, 1. bpeii,
JIx. JIptouc u np.; nep. ¢ anria. A. U. I'pareposa, B. I1. Kopxa, T. 1. Ky3smuHoO#.
— M.: Mup, 1986. — 223c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:53059&theme=FEFU

3. T'emonos, B. B. I'uctosorusi, uutojaorusi 1 SMOPHOJIOTHSA aTJiac : yudeOHoe
nocobue / B. B. I'emonos, D. H. JlaBpora ; mox pea. C. JI. Ky3nemosa. — M.:
I'OOTAP-Menua, 2013. — 168c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:730115&theme=FEFU

4. Twucronorus: ydeOHUK [t MenuiiMHCKUX UHCTUTYTOB / FO.M. Adanaches,
H. A. IOpuna, b. B. Anemun u np.; mox pen. FO. Y. AdanaceeBa, H. A. KOpunoii.
— M.: Menumuna, 1989 — 671c.



http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:695453&theme=FEFU
http://www.iprbookshop.ru/20210
http://www.iprbookshop.ru/18637
https://lib.dvfu.ru:8443/lib/item?id=chamo:11299&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:53059&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:730115&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo:242934 &theme=FEFU

5. T'mcronorus, muToJIOTUS W AMOpHOJIOTHs: yueOHUK i By30B / FO. M.
Adanacwes, H. A. IOpuna, E. ®. Kotosckuii u ap. nox pea. FO.M. Adanacrena, H.
A. IOpunoit. — M.: Meaununa, 2001, — 744c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:15704&theme=FEFU

6. I['mcronorus, MUTOJOTHS W AMOPHOJIOTHS aTjac: ydeOHoe mocoOue [
MEIUIIUHCKUX, OMOJIOTMYeCKUX M BeTepuHapHbIX By30B] / B. JI. Beikos, C. U.
IOmxkanneBa. — M.: I'D0TAP-Meana, 2012. — 293c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:695364 &theme=FEFU

7. T'oppiimna, E. H. CpaBHuTenbHas TUCTOJIOTHS TKaHEW BHYTpPEHHEH
cpensl ¢ ocHoBamu mMmyHoJiorun / E. H. Topermmnaa, O. FO. Yara. - JI.: W3a-Bo
JI'y, 1990. — 319c¢.

http://lib.dvfu.ru:8080/lib/item?id=chamo:29821&theme=FEFU

8. e Hros, K. IlyremectBue B mup xuBoit kietku / K. Jle JIroB. - M.: Mup,
1987. — 256¢.

http://lib.dvfu.ru:8080/lib/item?id=chamo:54815&theme=FEFU

9. 3amap3uH, A. A. OCHOBBI CPaBHUTEIHHOM T'MCTOJIOTHH : yueOHOE TTocoOue
/ A. A. 3aBap3un. - JI.: U3n-Bo JIT'Y, 1985. - 400c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:51720&theme=FEFU

10. 3aBap3un, A. A. CpaBHuUTeIbHAs THUCTOJOTHSA: YYEOHHK  JUIs
Onoornueckux (aKkyJIbTeTOB YHUBEPCUTCTOB U MEIUIIMHCKUX HHCTUTYTOB / A. A.
3aBap3un; noa ped. O. I'. Ctpoeoii. — Cankt-IlerepOypr: U3a-so CIIOTY, 2000.
—518c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:670733&theme=FEFU

11. 3aBap3un, A.A. OcHOBBI OOLIEH IUTOJOTUU: ydeOHOe mocodue / A. A.
3aBap3uH, A. JI. XapaszoBa. — Jlemnnrpan: JIEHMHIpaJaCKuid TOCYAapCTBEHHBIN
yHUBepcuTeT, 1982. — 239c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:46360&theme=FEFU

12. MotaBkuH, I1. A. BBeaenue B HeiipoOHonoruwo : yaebHoe mocodue s
acMpaHToB MeAuIMHCKHX BY30B / I1. A. MotaBkuH - BnaguBocrok: Menununa
B, 2003. - 251c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:3424 &theme=FEFU

13. MotaBkuH, II. A. Kypc nekuwmii mo ructonoruu. K 85-metnro co jaHS
POXICHUS U K 55-J€THUI0 HAYYHOU M MEeIaroruyecKom IesITEIbHOCTH; Hayd. pel. b.
. Peokasckuii / I1. A. MoraBkun — BrnaguBocrok: Menununa 1B, 2007. - 360c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:251696 &theme=FEFU

14. TIpaktukym o rutosioruu: oA pen. FO.C.Yennora. - M.: U3n-s8o MI'Y,
1988. — 294c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:115912&theme=FEFU

15. Pomnan, XK. -K. Atnac o ouonoruu kinetku / JK.-K. Poman, A. Cemomn, /1.
Cemnormu. - M.: Mup, 1978. — 119c.

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

16. Csencomn, K. Knetka / K. Csencon, I1. Ya6cTep. - M.: Mup, 1980. - 303c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:41978&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:242934&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:15704&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:695364&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:29821&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:54815&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:51720&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:670733&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:46360&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:3424&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:251696&theme=FEFU
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://lib.dvfu.ru:8080/lib/item?id=chamo:41978&theme=FEFU

17. Xom, A. T'ucronorus: yueonuk / A. Xom, JI. Kopmak; nep. ¢ anrn. M. JL.
Kanerkoii. — M.: Mup, 1982. — 272c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:45593&theme=FEFU

18. Yennos, FO. C. Bpenenue B KJIETOUHYIO OHOJOTHIO: 4-€ U3J.. YUCOHUK
I By30oB 1o HampabieHuto 510600 "buomoruma" u  OMOJOTHYECKUM
crnenuanbHOCTIM / FO. C. Uennos. - M.: U3a-Bo UKL Axamemknura, 2004. — 494c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:6518&theme=FEFU

19. Yenmos, 0. C. O6mas nutonorus: yaeonuk / FO.C. Yennos. — M.: Uzn-
BO MOCKOBCKOT0 yHHBepcuTeTa, 1984. — 350c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:50030&theme=FEFU

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHTepHeT»

1. http://molbiol.ru/ - DaeKTpOHHBIH pecypc O MOJCKYJISPHON OHOIOTHH;

2. http://humbio.ru/humbio/cytology/00000d33.htm - basza 3Hanuiéi 1O
OnosIornu 4esaoBeka. buonorus KJICTKH,

3. http://biology-of-cell.narod.ru/ - DnekrpoHHbIi pecypc mo buonorun
KJIIETKU,

4. http://webembryo.narod.ru/cel_biol.htm - DnexkrpoHHBIII pecypc 1o
KJICTOYHOM OMOJIOTHH.

5. http://www.biology-questions-and-answers.com — Ca#iT mo OHOJIOTHH B
BHJC BOIIPOCOB U OTBETOB, B TOM YUCIJIC 110 FI/ICTOHOFI/II/I;

6. http://humbio.ru/ - ba3a 3HaHuit MO OMOIOTHH YEIOBEKA;

7. http://www.udel.edu/biology/Wags/histopage/histopage.htm - Caiit 1o
MHKpOCKOHHHeCKOfI aHaTOMUU,

8. http://www.histology-world.com/ - DrekTpoHHBII pecypc MO TUCTONOTHH;

9. http://www.visualhistology.com/ - DiekTpoHHBII pecypc MO TUCTONOTHH;

10. http://basichistology.blogspot.ru/2010/01/ - DnekTpoHHBIH pecypc Mo
THCTOJIOTUH,

11. http://www.nursegroups.com/article/histology-resources.htmi -
DNEKTPOHHBINA PECypC MO T'MCTOJIOTHH.

IIpodeccnonaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMBI
12. ba3za mannbix Scopus http://www.scopus.com/home.url

13. ba3za mannbix Web of Science http://apps.webofknowledge.com/

14. baza JaHHBIX TIOJHOTEKCTOBBIX aKaJEMHUUYECKUX >KypHaloB Kwuras
http://oversea.cnki.net/

15. DnexTponnas OmOIMOTEKa AuMccepranuii Poccuiickoil rocyaapcTBEHHOM
ounbnmoteku http://diss.rsl.ru/

16. DnexTponnbie 6a3wl qanabix EBSCO http://search.ebscohost.com/
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Ilepeyens HHPOPMALMOHHBIX TEXHOJIOIHH
H MIPOrPaMMHOI0 o0ecredeHust

Ne i/

MecTo pacrojOXeHUs KOMIBIOTEPHOH
TEeXHUKY, Ha KOTOPOH YCTaHOBIEHO
IporpaMMHOe oOecliedeHue, KOIHYECTBO
pabouux Mect

IlepeyeHp mporpaMMHOTO 00ECIICYCHHUS

690922, ITpumopckuii Kpaif, T.
BuaguBoctok, OCTpOB Pycckuid,
mormyocTpoB CanepHbIH, IMOcenok AsKc,
10, xammryc IB®Y, xopmyc L, L608
VYuebHast ayauTopus U1 IPOBEICHUS
3aHATHH  JICKIIMOHHOIO THIA, 3aHATHH
CEMHUHAPCKOTO THIIA, BBINTOJTHEHHSA
CaMOCTOSITENILHOM padoTHI:

JlaGopatopust  0o0LIEro MpakTHKyma IO
TeHETHKE:

690922, ITpumopckuii Kpaif, T.
BuagusocTok, OCTpOB Pycckuid,
nosnyoctpoB CamepHslif, mocenok Asikc,
10, kammyc JIB®YVY, kopmryc L, ayn.L707.
VY4eOHO-HaydHAs nmaboparopus TUTS
NPOBENICHUS 3aHATHH CEMUHAPCKOTO THUIIA,
Na0opaTOpHEIX ~ pabOT, TPYMIIOBBIX H
WHIMBUIYaJIbHBIX KOHCYJIbTaIHH,
TEKyILEro KOHTPOJISA W HPOMEKYTOUHOH
aTTecTallly.

Microsoft Office - muuensus Standard Enrollment Ne
62820593. lara oxonuanus 2020-06-30.

JlaGopatopust  0o0LIEro MpakTHKyma IO
LIUTOJIOT UM, TUCTOJIOTUH U SMOPHOIIOT M
690922, [Ipumopckuit Kpaif, I.
BuagusocTok, OCTpOB Pycckui,
nosyoctpoB CamnepHbIil, Mocenok ASsKC,
10, xammyc JIBO®VY, kopnyc L, ayn.L708.
YueOHO-HayuHass ~ jabopartopus — UIA
NPOBENICHUsI 3aHIATHI CEMHHAPCKOTO TUIIA,
Nna0opaTopHBIX  paboT, TPYNIOBBIX H
WHIMBUIYaJIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJS ¥ HPOMEKYTOYHOH
aTTeCTALMH.

JlaGopaTopust KyJIbTypbl KIIETOK M TKaHEH:
690922, ITpumopckuii Kpaif, T.
Buagusoctok, OCTpPOB Pycckuid,
nosyoctpoB CamepHblid, mocenok Asikc,
10, xammyc JIB®VY, kopnyc L, ayn.L729.
Y4eOHO-HayUHas naboparopus IS
MIPOBEICHUS 3aHATHI CEMUHApCKOTO THIIA,
1abOpaTOpHBIX  PaboT, TPYNIOBBIX U
WHJIUBHTyaJIbHBIX KOHCYJbTalUH,
TEKYILEro KOHTPOJSL M MPOMEKYTOUHOU
aTTeCTallUu.

Axio Vision Rel. 4.8.2.0, © CarlZeiss Microlmaging
GmbH, JInuensus Ne 3016818;

BD CSampler software, Version 1.0.264.21., 2011 ©
Accuri® Cytometers, Inc.;

BioLogic DuoFlow Software, version 5.3,
Catalog# 760-2050

JlaGopaTopust MUKpPOCKOIIMYECKOH TEXHHUKH:
690922, ITpumopckuii Kpaii, T.
Buagusocrok, OCTpOB Pycckuid,
nosryoctpoB  CamepHslid, mocenok Asikc,
10, xammyc JIBO®Y, kopnyc L, ayn.L730.
Y4eOHO-HaydHas naboparopus IS
IIPOBECACHUA 3aHATHI CEMHWHApPCKOT'0 THUIIA,
mabopaTOpHBIX paboOT, TPYNIOBBIX U
WHJIUBHTyaJIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJII U IPOMEXYTOUHOH
aTTecTaluy.

Axio Vision Rel. 4.6.3.0, © CarlZeiss Imaging GmbH,
JInuensus Ne 3004577,

ZEN 2 (blue edition), © CarlZeiss Microscopy GmbH,
2011;

Zen 2011 SP3 (black edition), Release Version 8.1,
©CarlZeiss Microscopy GmbH 1997-2013,;

ZEN 2012 (blue edition), Version 1.1.2.0, ©CarlZeiss
Microscopy GmbH, 2011




JlaGopaTopHsi THCTONIOIMYECKOT0 aHaJIH3a:
690922, [Tpumopckuit Kpai, T.
BuaguBoctok, OCTpOB Pycckuid,
mormyocTpoB CamnepHbIH, Mocenok AsKc,
10, xammyc JIB®YV, kopmryc L, ayn. L731.
Y4eOHO-HaydHas naboparopus TUTS
MIPOBEICHUS 3aHATHI CEMUHApPCKOTO THIIA,
nab0paTOpHBIX  PaboT, TPYNIOBBIX U
WHJIUBHTyaJIbHBIX KOHCYJIbTAIUH,
TEKYLIEro KOHTPOJII U IPOMEXYTOUHOMH
aTTecTallu.

JlaGopatopus cekBenuposanus JJHK:
690922, ITpumopckuii Kpaif, T.
Biagusoctok, OCTpPOB Pycckui,
mormyocTpoB CanepHbIH, Mocenok AsKc,
10, xkammyc JIB®YVY, kopmyc L, ayn.L710.
Y4eOHO-HaydHas nmabopatopus A
MIPOBEACHUS mab0opaTOPHBIX pabor,
TPYyMIOBBIX U HWHIMBHIYaIbHBIX
KOHCYNbTallMi, TEKYHIEro KOHTPOIS U
IIPOMEKYTOYHOH aTTeCTaluu.

3130xI Viewer 3.0,

Serial: 51062;

3130xI Instrument Service 3.0,
Serial: 51087;

Primer Express 3.0,
Serial: 55893

Jlaboparopus IT1[P-ananm3a:

690922, ITpumopckuii Kpaif, T.
BuagusocTok, OCTpOB Pycckuid,
nosnyoctpoB CamepHslif, mocenok Asikc,
10, xammyc JIBO®VY, kopnyc L, ayn.L711.
VY4eOHO-HaydHAs nmaboparopus TUTS
NPOBENICHUS Ma0opaTopHEIX  paboT,
IPYIIIOBBIX u WHIMBUIYATBHBIX
KOHCYJIbTAIMi, TEKYIIero KOHTPOJS U
NPOMEKYTOYHOM aTTECTAlUH.

Ienerrdeckmii GaHK:

690922, [Ipumopckuit Kpai, T.
Buagusoctok, OCTpPOB Pycckuid,
nosyoctpoB CamepHblid, mocenok Asikc,
10, xammyc JIBO®VY, kopnyc L, ayn.L712.
Y4eOHO-HayUHas naboparopus Ui
MIPOBEICHUS 1a00paTOPHBIX pabor,
IPYIIOBBIX u WHIUBHUYaJIbHBIX
KOHCYJNbTAIlMH, TEKYIIEro KOHTPOIS |
MIPOMEXXYTOYHOH aTTECTaIHH.

Quantity One. Version 4.6.3., Serial: BRQ1A07131;
PDQuest 2-D Gel. Version 8.0.1,
Serial: BRPDAO00845.

10.

Jlaboparopust KOH(OKAITLHOM
mukpockonuu: 690922, TlpuMopckuil kpaid,
r. BrnamuBoctok, octpoB  Pycckui,
nosiyoctpoB CarnepHsblif, nocenok Askc,
10, xammyc JIB®Y, kopnyc L, ayn. L477.
Y4eOHO-HayUHas naboparopus Ui
MIPOBEACHUS J1a00paTOPHBIX pabor,
IPYIIIOBBIX u WHIIUBHUIYaIbHBIX
KOHCYJbTAI[i, TEKYIIer0 KOHTPONIS |
IIPOMEKYTOYHON aTTEeCTAllUH.

Zen 2011 SP3 (black edition), Release Version 8.1,
©CarlZeiss

11.

690922, TTpuMopcCKuii Kpai, T.
Bnanuoctok, octpo Pycckui,
nostyoctpoB CanepHslii, mocenok Asikc,
10, xopmyc A , ayn. A1017.

Aynutopust 17151 CaMOCTOSITEIIEHOM padoThI
acCIHPAHTOB.

Microsoft Office - munensus Standard Enrollment Ne
62820593. Hata OKOHYAHUS 2020-06-30.
Ponmurensckast nporpamma Campus 3 49231495,
Toproseiii mocpenuuk: JSC "Softline Trade" Homep
3aKaza Toprosoro nocpeanuka: 1r000270647-18.
Photoshop CC for teams All Apps ALL Multiple
Platforms Multi European Languages Team Licensing
Subscribtion Renewal NeDA-667-17 or 08.02.2018. 07,
Adobe Creative Cloud for teams All Apps ALL
Multiple Platforms Multi European Languages Team
Licensing Subscribtion New Kourpakt NeDA-667-17
ot 08.02.2018.




ESET NOD32 Secure Enterprise Konrpakr NeDA-091-
18 ot 24.04.2018.

AutoCAD Electrical 2015. Cpok neiCTBHsI JHIICH3UH
10.09.2020. Ne moroBopa 110002048940 B mmaHOM
kabunere Autodesk. +2

Cyonuuen3nonHoe cornamenue Blackboard Ne 2906/1
o1 29.06.2012

V. METOAUWYECKHUE YKA3ZAHUA
1O OCBOEHUMIO JUCHUITJIMHBI

B mpomecce m3yuenus muctmrmuinHbl «Kietounas OWONOTHS, ITUTOJIOTHS,
TUCTOJIOTUS) TIPEUIaraloTCsa pa3sHOOOpa3Hble METOJbl M CPEJICTBA OCBOCHUS
y4eOHOro Marepuana: JIeKIUU, [PaKTUYECKUE 3aHATUS, KOJUIOKBUYMBI,
TECTUPOBAHHUE, CAMOCTOSITEIbHAsI pab0Ta aCTUPAHTOB.

Jlekuuu

Jleknusi — OCHOBHasi aKTUBHas (popma ayJUTOPHBIX 3aHATHM, HEOOXOoAUMAas
JUIS pa3bsACHEHHSI OCHOBOIOJIATAIOLIMX TEOPETUYECKUX paszaenos. [Ipeamonaraer
VHTCHCUBHYIO  yYMCTBEHHYIO  JEATEIBHOCTH  acnupaHTta. Jlekuuss  HOCHUT
[1I03HABATEIIbHBIA, Pa3BUBAIOLINM, BOCIUTATEIILHBIA U OPraHU3YIOLIUM XapakTep.
KoHCIEeKT JIeKIIMIA NOMOTAaeT YCBOUTHh TEOPETUYECKHM MaTepual NUCUUTUINHBI.
[Ipu ciymanuu JEKIMU HaJ0 KOHCIEKTUPOBATH €€ PyOpHUKaIMI0, TEPMUHOJIOTHIO,
KJIIOYEBbIE CJIOBa, ompeaencHus, (Qopmynbl, rpadguueckue cxembl. KoHCHEKT
SBJISIETCSA MOJIC3HBIM, KOT/Ia OH MUIIETCS CaMUM acnupaHToM. MoXXHO pa3paboTarth
COOCTBEHHYIO CXEMYy COKpaimieHusi ciioB. Ha3zBanue TeMm, maparpadoB MOXKHO
BBIJICJISITh IBETHBIMA MapKEepamHu.

[Ipu momamiHel paboTe ¢ KOHCIEKTOM JISKIIUH HEOOXOAMMO HCIIOIb30BaTh
OCHOBHOM y4€OHUK U JIONMOJIHUTEIBHYIO JIUTEPATYPY, KOTOPhIE PEKOMEHIOBAHBI T10
naHHOM auctuIuHe. IMeHHO Takas cepbe3Hasi paboTa aclUpaHTa C JICKITMOHHBIM
MAaTEPHUAJIOM IO3BOJISET JOCTUYD EMY YCIIEXOB B OBJIAICHUM HOBBIMU 3HAHUSIMU.

[Ipy wW3n0KEHUM JEKUMOHHOTO Kypca 10 aucuuiuimHe «Kietounas
OHMOJIOTHS, IIUTOJIOTHS, TUCTOJIOTHS» B KauecTBe (hOpM MHTEPAKTUBHOTO OOyUCHHUS
UCIIOJIB3YIOTCS: JIEKIHsA-0ecena, JeKIMs-BU3yaIn3alus, JEKIUsI-KOHCYIbTaIlus,
KOTOpbIE CTPOSITCS Ha 0aze MNpPEAlIeCTBYIONIUX 3HAHUM M 3HAHUM CMEXHBIX
JUCUMIUIMH. J[7s  WumtocTpalM  CJIOBECHOW — MHGOpMalUM  MPUMEHSIOTCS
Mpe3CHTAIlMM, WHTEPAKTUBHAs JOCKa, TaOmauibl, cxembl. [lo Xomy wu3I0XKeHUs
JICKITMOHHOTO MaTepuajia CTaBATCS MPOOJEMHBIE M MPOBOIUPYIOIINE BOIPOCHI,
BKJIFOYAIOTCS 3JIEMEHTHI JUCKYCCHUU.

Jlekuus-susyaausanus. YTeHue JIEKIUU CONPOBOKIAETCSI KOMITBIOTEPHOU
npe3eHTanuel ¢ 0a30BbIMH TEKCTaMH (3aroJIOBKH, (DOPMYIHMPOBKH, KIFOUEBBIC
CJI0Ba 51 TEPMUHBI), WJUTIOCTPAUSAMU MHUKPOCKOITMYECKUX 151
YIBTPAMUKPOCKOITMYECKUX M300paKEHUN KJIETOK W TKaHEW, pPUCOBAHUEM CXEM U
HamucanueM (GopMysT Ha MHTEPAKTUBHOM JOCKE, MPOU3BOJIUTCS JIEMOHCTpPAIIHS
HATJISIIHBIX TaOJMUI] W CJAiI0B, YTO CIOCOOCTBYET JydIlIeMy BOCHPHUSITHIO
u3araeMoro Marepuana. JIekmus - BU3yanu3anuu  TpeOyeT ompeneleHHBIX
HABBIKOB. CJIOBECHOE M3JIOKEHHUE MaTepuajia JIOJKHO COINPOBOXKIATHCA W
coueTaThCsi C BuU3yalnbHOU (opmoii. MHbopmanus, W3I0KEHHAas B BHJE CXEM,



TabnuI, CcJaiioB, MO3BONsIeT (OPMUPOBATH MPOOJEMHBIE BOMPOCHl U
CHOCOOCTBYET  pa3BUTHI0  NPO(ECCHOHATBHOINO  MBILUICHUS  Oyaymux
CIELUAIMCTOB.

Jleknusi-0ecena — «Iuasnor ¢ ayIUuTOPUE» — SABIISIETCS paclpOCTPAHEHHON
(GopMOI1l MHTEPAKTUBHOTO OOYYEHHsI W TO3BOJISIET HEMOCPEICTBEHHO BOBJIEKATh
acMpaHTOB B Yy4yeOHBIM Mpolecc, TaK Kak CO3/laeT MpsSMON  KOHTaKT
IIpEenoaaBaresss ¢ ayauTopued. Takol KOHTaKT IOCTUIaeTcs IO XONIy JICKLWH,
KOI/Ia aCHUpPaHTaM 3aJal0TCsd BOIMPOCHI MPOOJIEMHOIO, MPOBOLMPYIOUIETO WU
UHGOPMAIIMOHHOTO XapakTepa WM KOTJa achhpaHTaM CaMHM Mpeasiaraercs
3a/laBaTh BOIPOCHL. Bompockl mpemnaratoTcs Bce ayIUTOpHWH, W JIIOO0H W3
ACIIMPAHTOB MOXKET MPEIJIOKUTh CBOU OTBET, IPYIOM MOXKET €0 IONOIHUTE. [Ipn
TOM OT JIEKIMU K JIEKIIMU BBISBISIOTCS aKTUBHBIE W MACCHUBHBIE ACIUPAHTHI,
IPEenoJiaBaresib MO BO3MOKHOCTM AaKTUBH3UPYET aCIHUPAHTOB, KOTOpBIE HE
y4acTBYIOT B pabote. Takas ¢opMa JIeKIIMK MO3BOJISIET BOBJIEYb BCEX ACIIUPAHTOB
B paboTy, aKTUBU3UPOBATh UX BHUMAaHHE, MBILIUICHUE, MOTYYUTh KOJJIEKTUBHBIN
OMBIT, HayuduTbcs (GopMUpoBaTh BOHpockl. IIpenmymiecTBo neknuu-Oeceabl
COCTOMT B TOM, 4YTO OHa IIO3BOJISIET NPHUBJIEKAaTh BHHUMAHHME aCIUPAHTOB K
Haubosiee BaKHBIM BONPOCAM TEMBI, ONPEAEIATh COACPKAHUE U TEMIT U3JI0KEHUS
yueOHOro MaTepuara.

Jlekuus-koncyabTanus. IlpenogaBatens penaer KpaTkoe (TE3HUCHOE)
coo01ieHre. ACUpaHThl 33Jal0T BOMPOCHI, HA KOTOPbIE OTBEYAIOT MPENOAaBaTENb
W JApyrue acnupaHtel. Ha OCHOBE BONPOCOB W OTBETOB Pa3BEPTHIBACTCS
TBOpYECKAs JUCKYCCHS.

IIpakTHUyecKkue 3aHATHS

JlaGopaTopusbie padotbl. JlabopatopHbie pabOTHI MOBBHIMIAIOT KauyeCTBO
oOyueHusi, CIOCOOCTBYIOT Pa3BUTHIO MMO3HABATEIbHON aKTUBHOCTU y aCIHUPaHTOB,
UX JIOTUYECKOIO MBIIUIEHUS M TBOPYECKOM CaMOCTOATENBHOCTH. B mponecce
BBITIOJIHEHUS  JIAOOPATOPHBIX  PabOT  yrayOmnsitoTcss W KOHKPETU3UPYIOTCS
TEOPETUUECKHE 3HAHUS, BHIPA0ATHIBACTCS YMEHHUE MPUMEHSATh MX Ha TPAKTHKE.
[TpuobOperatorcss HaBBIKM PabOTBl C COBPEMEHHBIMH METOJIaMU MOJIEKYJISpHON
Ouonoruv. ACHUpPAHT YYUTCA NPABWIHHO MCIOJIB30BaTh METOJbI, BUACTh HX
JIOCTOMHCTBA U HENOCTATKH, IOJyYaeT HEOLEHUMBIM OIBIT II0 HUCIOJIb30BAHUIO
JAHHBIX METONOB. Bce 3TO Mmo3BoOJIAET TIIyOKe MOHATH TEOPETUYECKHE OCHOBBI
MOJIEKYJIIpHON ~ Ouonorun  kieTku.  DOpMHPYIOTCA  HAaBBIKM  HAY4YHO-
UCCJIEI0BATENbCKONU paboThl U MPOodecCHOHATbHbBIE KOMITIETEHIIUH.

KosiokBuymsbl. KommokBuyMm — KOJUIEKTUBHasg (opma pacCMOTpPEHUs U
3aKperieHuss yueOHoro marepuasa. KoloKBUyMbl SIBISIFOTCS OJHUM W3 BUIOB
OPAKTUUECKUX 3aHATHM, NpeIHAa3HAYCHHBIX JUIS YIIyOJICHHOTO H3y4YeHUs
JVCLUIUIMHBI, TPOBOIATCS B MHTEPAKTMBHOM pexume. Ha 3aHATHAX MO Teme
KOJUIOKBUYMa pa30uparoTcsl BOIPOCHI, M 3aTe€M BMeECTe C IpernojaBaTesieM
IPOBOANUTCA UX OOCYXJIEHHE, KOTOpPOE HAlpaBJICHO Ha 3aKpervieHue marepuala,
(dbopMUpOBaHHE HABBHIKOB BECTHU IIOJIEMUKY, DPAa3BUTHE CAaMOCTOSITEIbHOCTH H
KPUTUYHOCTH MBIIICHUSI, HAa CHOCOOHOCTh aCHUPAHTOB OPUEHTHPOBATHCS B



OompmX HHGOPMAIMOHHBIX MOTOKAX, BEIPA0ATHIBATH U OTCTAUBATh COOCTBEHHYIO
MO3ULHKIO 1O MPOOJIEMHBIM BOIIPOCaM y4E€OHOUM TUCHIUTLITUHBI.

B kadyecTBe METO/IOB HWHTEPAKTUBHOTO OOYy4Y€HHS Ha KOJUIOKBHYyMax
UCIIOJIB3YIOTCS: pa3BepHyTas Oecesa, TUCIYT, Mpecc-KOH(epeHIus.

Pa3BepHyTas 0ecefa npeanosiaracT MoJAroTOBKY aCUPAHTOB IO KaXIOMY
BOIIPOCY IUIaHA 3aHATHS C €IWHBIM U1 BCEX I[EPEYHEM PEKOMEHIYEMOM
00s13aTEIbHON U JOTIOTHUTENBHON JIUTEpaTypbl. JIOKIIaIbl TOTOBSITCS acliMpaHTaMu
I10 3apaHee MPEIIOKECHHON TEMATUKE.

JMcnyT B TpyIIe UMEET psia JOCTOMHCTB. J[MCITyT MOXKET OBITh BBI3BaH
npenojaBarelieM B XOJ€ 3aHATHS WM K€ 3apaHee IUlaHupyercs uM. B xone
MOJICMHKH  aCHUPAHTHl  (QOPMHPYIOT y ce0s  HaXOAYMBOCTh, OBICTPOTY
MBICITUTEIBLHON PEaKIINHU.

IIpecc-kondepenuus. [IpenogaBarens mopyyaeT HECKOJBKUM aCUPAHTAM
MOJATOTOBUTH KpaTKue (Te3ucHbie) coodmienus. [lociae moOkIamoB acmupaHThI
3aIal0T BOIPOCHI, HAa KOTOpPbIE OTBEUYAIOT JOKIAAYUKA U JIPYTHE YJICHBI
AKCHEPTHOM rpynnbl. Ha 0oCHOBE BOIPOCOB U OTBETOB Pa3BEPTHIBAETCS TBOPUYECKAS
JIUCKYCCHSI BMECTE C IIPEMOIABATEIIEM.

Koutpoabubie TecTbl. lcmonb3dyeTcss OJaHKOBOE WM KOMIIBIOTEPHOE
TECTUPOBAaHUE B pEXKUME BbIOOpAa TPABUIBHBIX OTBETOB, YCTAHOBJIICHUS
COOTBETCTBHUSI MOHATHI, 0003HAUYECHHMS I€TaJel HA CXEMaxX U IpoyYee.

Bo3MoOXkHBI Takke MNHCHMEHHBICE KOHTPOJbHbIE paboTel B  (dopMme
TPAUIIMOHHBIX MHCHMEHHBIX OTBETOB Ha PsJl BOINPOCOB IO MPOWUJICHHOW TeMe,
W3JIOKEHHOW B JIGKIMSIX M OOCYXKIEHHOW Ha KoJulokBuyMax. HecmoTpsi Ha
MPOU3BOJILHOCTh (DOPMBI, B OTBETaxX OOS3aTEILHO HCIIOJIb30BaHUE TEPMUHOB,
KJIFOYEBBIX CJIOB M TOHSITHUH, a Tpu HeobxomuMoctu cxeM u ¢opmyn. Ilo
HEKOTOPBIM TEMaM MpeIaraeTcs pelueHue 3aaay.

MeToanueckue yKazaHusi o padore ¢ JuTepaTypou

Hano cocraBuTh nepBOHAYaIbHBIM CIUCOK MCTOYHUKOB. OCHOBOM MOXKET
CTaTh CIHMCOK JIUTEPATyphl, PEKOMEHIOBaHHBIN B paboueil mporpamme Kypca. Jis
yno0cTBa pabOThl MOXXHO COCTaBUTh COOCTBEHHYIO KApTOTEKY OTOOpPaHHBIX
UCTOYHUKOB ((hamMuiivsg aBTOPOB, 3arjiaBUE, XapaKTEPUCTUKU H3IaHUS) B BUJE
pabouero ¢aiina B komnelorepe. Takas KapTOTeKa UMEET MPEUMYILECTBO, T.K. OHA
MO3BOJISIET TOOABISITH HCTOYHUKH, 3aMEHATh IO HEOOXOAMMOCTU OJIHU Ha JIpyTrue,
[lepBOHAYaNBHBIA ~ CHOUCOK  JUTEPATYpbl  MOYHO  JIONOJHUTH, HCHOJIb3Ys
DJIEKTPOHHBIN  KaTajor oubmuorexkn JB®Y, npu 3TOM HE CTECHANUTECH
oOpalaThCs 3a TOMOIIBIO K COTPYJHUKAM OMOJIMOTEKH.

PabGoTass ¢ numteparypodl MO TOW WM JPYrol TeMe, HAIO0 HE TOJIBKO
IIPOYNUTATh, HO M YCBOUTH METOJ €€ M3Yy4YEeHUs: CHENaThb KPATKUH KOHCIIEKT,
aJITOPUTM, CXEMY MPOUYUTAHHOTO MATEPHJIa, YTO MO3BOJISIET OBICTPEE €ro MOHSTH,
3anoMHUTh. He pekoMeHayeTcst JOCIOBHO NEPENNUCHIBATD TEKCT.



MeTtoauyeckue peKOMeHAAINU K CAMOCTOATE/IbHOI padoTe aciupaHTa

Texymmii KOHTPOJIb pe3ynbTaToOB CaMOCTOSATENIbHON paboThI
OCYUIIECTBIISIETCS. B XOJI€ NPOBEJCHUS MPAKTUUECKUX 3aHITHH (YCTHBIM OmpoC),
KOJUIOKBUYMOB M TeCTUpOBaHHUsA. Ha OCHOBaHMM 3THX pPE3yJIbTaTOB ACIHPAHT
MOJIy4aeT TEKYIIUe U HK3aMEHAIMOHHBIC OIICHKH, [0 KOTOPBIM BBIBOAUTCS
uTororas oneHka. [IpomexyTodyHas (cemecTpoBasi) arTecTalus MPOBOAUTCS B
dbopme yCTHOTO IK3aMeHa.

MeTtoauyeckue ykazaHus 10 NOATOTOBKe K JIa0OpaTOPHbIM padoTam u

UX BBINOJHEHHIO

K maGoparopapiM paboTaM acmUpaHT MOJDKEH MOATOTOBUTHCS: IMOBTOPHUTH
JIEKIIMOHHBIN MaTepHall, MPOYUTaTh HY>KHBIM pa3/iell o TeMe B yueOHHKE.

3aHsATHE HAYMHAETCS ¢ KPATKOr0 YCTHOTO OIpoca Mo 3aJaHHoi Teme. [lanee
acTIMpPaHThl pabOTAIOT ¢ KOHKPETHBIMUA METOJIaMHU.

JUig 3aHATUH HEOOXOJUMO HMMETh XajaT U CMEHHYI0 o0yBb. HeobOxomumo
OCBOMTh TEXHHMKY O€30IacCHOCTH MNpu paboTe CO BCEMHU HCHOJb3YEMBIMH Ha
3aHATUU METOAAMM, IPABWIBHO OIIEHUTh, CKOJIbKO HEOOXOAMMO PpEaKTUBOB U
pacxoAHbIX MaTepuanoB sl paboThl. ToNbKO MOCIE 3TOr0 ACHUPAHT MOXKET
HA4YMHATh HEMOCPEACTBEHHO padOTaTh C MOCTaBJICHHOM 3aaueii. B koHIle 3aHATH
acCIMpPaHT MPEIOCTABISAET MPENOJABATENI0 OTYET MO pe3ysbTaTaM MpoJeIaHHON
paboTHI ¢ BBIBOJIAMHU.

OTBeTHI Ha BOMPOCHI, BHICTYIUUICHHSI M AKTUBHOCTH ACIIMPAHTOB Ha 3aHATUU
OLICHUBAIOTCA TEKYILEH OLICHKOM.

MeToanuecKkue yKa3aHusi 0 MOAT0TOBKeE K KOJIJIOKBHYMaM

ITocKOJIbKY KOJIJIOKBUYM SIBJSIETCSI KOJIJIEKTUBHOM (hOPMOM pacCMOTpEHUs U
3aKperieHus] Y4eOHOTO MaTepuasia, K HEeMy JOJDKHBI TOTOBUTHCS BCE aCIUPAHTHI.
KomnokBuym 00bIYHO TpoBOAUTCS B (opMme pa3BepHYTOM Oecennl, JMCIYTa,
npecc-koHpepeHu. Ha kaxaplii KOJUIOKBUYM 3apaHee OOBSBISETCS TeMa |
MepeueHb BOIPOCOB JUIsl YCTHBIX cooOmienuit. [lo Bcem Bompocam Hajo
mpopaboTaTh COOTBETCTBYIONIMN Marepuan M3 y4eOHHMKA, KOHCIIEKTa JICKIUH,
JOTIOTHUTEILHOW JIUTEPaTypbl W COOTBETCTBYIOIICH J1abopaToOpHO palOOTHI.
[IpenonaBarens OOBSABISET BOMPOC M MpeJjiaraeT caejaTh cooOIieHwe Ha S5-7
MUHYT OJHOMY U3 aCIUPAHTOB — JIMOO MO UX KEJIAHUIO, TUOO MO0 CBOEMY BHIOODY.
[Tocne cooOiieHus npenojaBaTesib U aCUPAHTHI 33J1aI0T BOMPOCHI U BBICTYIIAIOT C
JIOTIOJITHEHUSIMA U KOMMEHTAPUSIMHU.

OTBeTHI Ha BOIMPOCHI, BHICTYIUICHUSI U aKTUBHOCTh aCIUPAHTOB HA 3aHSATUU
OLICHUBAIOTCS TEKYIIEU OLIEHKOW.

MeToanueckue yKa3aHusi 10 MNOAr0TOBKe JI0KJIaAa

ITo oTnenbHBIM TeMaM Ha KOJUIOKBUYMax MOTYT jeiaThcs 0ojiee eMKUe U
riyookue gokmanbl — g0 15-20 munyT. Tema mokiaga MOXET OBITh MPEJIoKeHa
npenojiaBaTesieM Wik BhIOpaHa aCIupPaHTOM CaMOCTOSITENIBHO.

[Ipy moATrOTOBKE K JAOKJIAMy TPOBOJUTCS TMOAOOP JIMTEPATYPHBIX
MCTOYHUKOB II0 TEME€ HW3 PEKOMEHAYEMOM OCHOBHOW U JIONOJHUTEIBLHOU
JUTEpaTypel, a  Takxke pabora ¢  pecypcamu  HH(POpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTn « IHTepHeT», yKa3aHHBIMH B pabodeil mporpamme.



PaGota ¢ TekcTOM HAyYHBIX KHUT M Y4YEOHMKOB COCTOMT HE TOJBKO B
NPOYTEHUH MaTepuaia, HeoOXOIWMO TPOBECTH aHalN3, CPAaBHUTH H3JIOKEHUE
MaTepuaja B pa3HbIX UCTOYHHKAX, MOA00paTh MaTepuasl TaKUM 00pa3oM, 4TOOBI
OH pacKpbIBal TeMy Jokiana. [IpoaHanu3upoBaHHBIA MaTepual KOHCIIEKTHPYIOT,
IpU STOM Haao u30eraTh MPOCTOTO TEPENUCHIBAaHUS TEKCTOB 0€3 KakWxX JIMOO
KOMMEHTapueB U aHanm3a. [IpsiMoe 3aMMCTBOBaHHE TEKCTOB JPYTUX aBTOPOB B HAYKe
HE JIOITYCKAEeTCsI, OHO OMpEJIEIISIeTCs KaK IUIaruaT v sIBJsIeTCs HakazyeMbiM. [lutupoBanue
HEOONBIMX (HParMEHTOB (CO CCHIIKOM Ha aBTOPA) JAOITyCKACTCS, €CITM HAJIO MO TYCPKHYThH
CTHJIb WJIM CYIIHOCTh ABTOPCKOTO OMPEZIENICHHs, HO 3M0YIOTPEOIATh Yy>KUMU TEKCTaMU
Henb3s. Jloknan nomkeH OBITh BBICTPOEH JIOTMYHO, MaTepuail H3JIaraercs ILEJbHO,
CBSI3HO W TIOCIIEIOBATENIbHO, JENAIOTCs BBIBOABI. JKenmaTenbHO, 4TOOBI acCIUpPaHT
MOT BBIpa3uTh CBOE MHEHHE MO0 0bOcyxmaemoit mpobimeme. Heobxoammo 3apanee
MPOIyMaTh CXEMBI JJISl WJUTFOCTPAIMKM Ha JOCKE WM TPUTOTOBHTH MX B (opme
KOMITBIOTEPHOM  Tpe3eHTannu. B gokmage  o0si3aTenbHO  HEOOXOAMMO
UCIIONIb30BaTh TEPMUHBI U KIIIOUEBBIE clioBa 1Mo jgaHHOUW Teme. Ilocnme moxmanma
NIPOBOJUTCA OOCYXICHHWE C JOIMOJHEHUSMH W momnpaBkamu. OILIEHWBaeTCs Kak
Ka4eCTBO JIOKJIAJ(a, TaK U aKTUBHOCTh YIACTHUKOB JTUCKYCCHH.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHWE
JUCHUATIIMHBI

Ne /it MecTo pacnosiokeHus KOMIBIOTEPHOM | OCHAIEHHOCTh CIELUUANbHBIX MOMEIIEHUH U MOMEUIEHUI
TEXHWKHA, Ha KOTOPOW YCTaHOBIICHO | IUISA CAMOCTOSITEIBHON pabOTHI

MIporpaMMHOE O0ecIIeYeHIe, KOJTMIECTBO
pabodnx MecT

1. 690922,  Ilpumopckumit  kpaif, r. | MynsrumeauitHoe obopynoBanune XKK-manens 47", Full HD,
Biagusoctok, OCTpOB Pycckuit, | LG M4716 CCBA - 1 . ; [TapTsl u cTyIBS.

nosyoctpoB CamnepHblii, ocenok Askc,
10, kamnyc IB®Y, kopmyc L, L608
VYueOHast ayauTopHs Uil IIPOBEACHHS
3aHATUN JICKIIMOHHOTO THWMA, 3aHSATHU

CEMHMHApCKOrO  TUNA,  BBINOJHEHHS
CaMOCTOSITEIILHOM paboTHI:

2. Jlaboparopust obmero mpaktukyma 1o | Mymsrumenuitabnii mpoektop NEC VT46RU — 1 mit.;
TeHETHKE: niepeHocHoii skpan Draper Consul — 1 mir.; HoyTOyK;
690922,  Ilpumopckumii  Kpail, T. | HacTeHHBIH 3kpaH Draper Baronet — 1 mt.; JlabopatopHbie
BuaguBoctok, OCTpOB Pycckui, | cTOJBI U CTYIIBSL.

nostyoctpoB CanepHblii, OceIoK AsKc,
10, xammyc IBO®Y, kopnyc L, ayn.L707.
YueOHO-HayuHast ~ jabopatopus A
MPOBEACHUSI  3aHATHH  CEMHHAPCKOTO
THMa, 1ab0paTOpPHBIX PaboT, TPYIIOBHIX
W UHIUBUIYAIbHBIX  KOHCYJITALU,
TEKYIIEro KOHTPOJIS M IIPOMEKYTOIHON

aTTecTaluy.
3. JlaGopatopust obmero mnpaktukyma 1o | XomoauwnbHuk OKEAH RN-3520 — 2 mir.; [lkad s
LIUTOJIOT UM, TUCTOJIOTUH U SMOPHOIIOTHH: naboparopnoit nocyzpst JIAB-PRO LIIT 50.50.195 — 3 wt,;

690922,  Ilpumopckuit  kpaif, 1. | llkad i o6opynoBanus — 2 mr.; [llkad

BnanuBocTok, OCTpOB Pycckwmii, | obmenaboparopusriii JIAB- PRO 111 80.50.195 - 2 .,
noxyocTpoB CanepHblid, mocesok Asikc, | MHKPOCKOI OHONOTHYECKHH s JJaOOpaTOPHBIX

10, xammyc JB®Y, xopnyc L, | nccnenosanmii Primo Star — 12 mr.; JJabopaTopHble CTOJBI 1
ayn.L708. ctynbst; Habop MUKpOIIpenapaToB 1o MUTOIOTUH, TUCTOJIOT UK
YueOHO-HayuHast jabopaTopus s | W 3MOpronorum; Harmsnaenii Mmatepua (TaGJIUIBI U /Ip.) TIO




MPOBEACHUS 3aHATUH  CEMHHAPCKOTO
THIIA, TAaOOPATOPHBIX PabOT, TPYIITOBEIX
U UHAMBHIYAIbHBIX  KOHCYJbTALHUH,
TEKYIIEro KOHTPOJSI U MPOMEXKYTOYHOM
aTTecTalllu.

OHUTOJIOI'H, TUCTOJIOTHU 1 3M6pI/IOJ'IOl"I/II/I.

JlaGopatopus KyIbTypHI KIIETOK M TKaHEH:
690922,  Ilpumopckuii  Kpai, T.
BuaguBoctok, OCTpOB Pyccxkui,
nonyoctpoB CamnepHblii, oceIok AsKc,
10, xammyc JIBO®VY, kopnyc L, ayn.L729.
VYueOHo-HayyHass  jaboparopus — Juist
MIPOBEACHUS  3aHATUM  CEeMHHApCKOro
THUIA, 1a00paTOPHBIX PadOT, IPYIIIOBBIX
U WHIUBUIYAIBHBIX  KOHCYJIBTALlUMH,
TEKyIIEro KOHTPOJISA W HPOMEXYTOUHOH
aTTeCTalny.

Asrokias 19 5. HactonbHbIH 1/aBTOMaT Tuttnauer 2340 EMK
— 1 mT.; Becwr ananmutiaeckue 210r/0,1mr (Ohaus) — 1 mmt.;
WBIT APC Back-UPS CS 650 — 2 mt.; IBIT APS Back-UPS
1100VA 230V BX1100CI-RS — 2 mrt.; Komruieke MeIKOro
o0opynoBanws Juist Jlabopatopun KJIeTO4HON OHOIOTHH;
JlamuHapHs1i mkag Boxun — 1 wt.; Melanka MarHuTHas
MSH-300 ¢ nonorpeBom — 1 1T.; MynbTrra3oBblii ”HKyOaTop
Jutst cTBOJIOBBIX KJIeTOK NU 4950E — 1 mT.; ITpoTounsrit
murodiyopumerp BD Accuri C6 (Becton Dickinson) — 1 mT.;
Cucrema nomydeHus! ynbTpauiucTON BOJBI AT KIETOYHBIX
KyJBTYp ¥ MOJISKYIIPHOTO aHam3a Meaumana- Gpuistp — 1
mT.; criekrpodoromerp BioSpec-mini (Shimadzu. Smonms) —
1 mrt.; Tepmoctat cyxoBo3mymiasiit BD53 — 1 mit.;
Xomomuneauk DAEWOO FRS-T20 FAM — 1 it
Hentpudyra Eppendorf 5810 — 1 mur.; Hudposoit
remornoburomerp HG-202 Apel — 1 mrr.; HIxad
cyxoxapoBoit BD 115 — 1 mr.; Mukpockomn
MHBEPTUpOBaHHBIN AXxio Observer co mratuBom Al 1uist 1a6.
uccnenoBanuii — 1 mr.; CucremMa MUKPOUHBEKIINNA U
mukpomanumysiimit InjectMan, TransferMan NK2
(Eppendorf) — 1 mrr.; Kononka xpomatorpacdudeckas Bio-
Scale MT2 Column (7510081) — 1 mur.; Cuctema
TperiapaTUBHON XpOMaTorpahMIecKoi OUUCTKI
6uonornueckux monekyn DouFlow (BioRad, CIIIA) — 1 wi.;
Xonomumpauk Liebherr — 1 mt.; MynbTr-BopTeke V-32
BioSan — 1 wr.; Hentpudyra MiniSpin Plus Eppendorf
(T'epmanus) — 1 mt.; JlJabopaTopHbIe CTOJIBI M CTYIIbSL.

Jlabopatopust MHKPOCKOTIAYCCKOM
TEXHUKH:

690922,  Ilpumopckuii  Kkpail, T.
Buagusoctok, OCTpPOB Pyccxkui,

nosyoctpoB CamnepHblii, ocelok AsKc,
10, xammyc JIBO®VY, kopnyc L, ayn.L730.
YueOHO-HayuHast ~ JabopaTopws IS
NPOBECHUSI  3aHATUA  CEMHUHApPCKOTo
THIA, Ja0OPaTOPHBIX PadoT, rPYIIIOBBIX
W MHAWBHIYaJbHBIX  KOHCYIbTALHH,
TEKYILEro KOHTPOJSI U TPOMEXYTOYHOM
aTTecTalry.

Muxkpockonn Axio Imager.Al — 2 mrt.; Mukpockon s

nmabopaTopHeIx — WccriemoBanmii  Axio  Lab. Al ¢
NpUHAUISKHOCTSIMU — — | wT.;  MuKpockonbl s
71a00paTOPHBIX WCCIIeIOBaHUIA Primo Star c

MPUHAISKHOCTAME — 19 mT.; Mukpockorn Muxkmen — 2 mmT.;
Moposmwisauk"Beko-FN 123400 — 1 mr.; PortanuoHHbIH
mukporom HM 360 — 1 mr; Cucrema nazepHoi
mukpoarccekma DM 6000/LMD6000 Patho st reHOMHBIX 1
MPOTEOMHBIX HccienoBanuii — 1 mT.; CTepeoMHUKpocKoI Zeiss
¢ aganrepoM — 1 mT.; Yuerpamukporom Leica EM UC6 ms
M3rOTOBJICHHUS YIbTPaTOHKHUX cpe3oB (Leica Microsystems) — 1
IUT.; Mukpockonn  JIa3epHbIi CKaHUpYHOIIMH Ui
nabopaTtopHeIx uccaemnosanuii LSM 700 (CarlZeiss) — 1 wr.;
Memmanka marautHas MSH-300 ¢ mogorpesom (1250 06/MuH,
330 C) (BioSan) — 2 wt.; JlabopaTopHbI€ CTOJIBI M CTYJIbSL.

JlaGopaTopHsi THCTONIOTMYECKOTO aHAJIH3a:
690922, IIpumopckmii  kpail, T.
Buagusocrok, OCTpOB Pyccxkui,
nosyoctpoB CanepHblii, oceIok AsKc,
10, xammyc JAB®Y, xopmyc L, ayn.
L731.

VYueOHo-HayuHass  jaboparopus  Juis
NIPOBEJCHUSL  3aHATUH  CEMHHAPCKOTO
THUIA, J1a00pPaTOPHBIX PabOT, IPYIIIOBBIX
W UHIUBUIYAIbHBIX  KOHCYJITALU,
TEKYLIEro KOHTPOJIS U HPOMEXYTOYHOM
aTTecTalllu.

Crynenueckue Mukpockoms! buoJlam — 12 mT.; HabGop
MHKPOIIPETIapaToB MO IUTOJIOTUH W TUCTOIOTHH; HarmsmHsrit
Matepran (TaONuIBl, MYISDKH W JAp.) 1O IWMTONOTHH U
rucrosiorny; XONOAWIBHUK JUIsl XpaHeHWs npod — 1 mr.;
Berrsoxable mkagsl — 4 mT.; Tepmocrarsl il 3ajMBKH U
pabots! ¢ MateprasioM — 4 1T.; CynmuisHsli mkad — 1 wT,;
MHuUKpOTOMBI AJIS1 HMPUTOTOBIIEHUS Cpe3oB — 6 1mT.; Becsl
AQHAIUTUYECKHE U HIEKTPOHHBIE JUIS B3BEIIMBAHUS BEIIECTB —
3 wr.; Juctmiuistop — 1 mr.; JlabopaTopHbIe CTOIIBI M CTYIIbsSE

Jlaboparopust cexkBenuposanusi JTHK:

690922,  Ilpumopckuii  Kpaid, T.
Buagusocrok, OCTpOB Pyccxkui,
nosiyoctpoB CanepHblii, ocenok AsKc,

I'enermdeckmii anamsatop (cexkBenarop) JAHK 3130 XL
(Applied  Biosystems) — 1 mr.; IIP-cucrema,
JICTEKTUPYIOIass HPOAYKThl PEaKIUH B PEXUME pPEalbHOro
Bpemenn Real-Time PCR; Ientpudyra Allegra X-22R




10, xammyc JIB®VY, kopnyc L, ayn.L710.
Y4eOHo-Hay4YHass  JabopaTtopust s
MpOBeCHUS  JTabOpaToOpHBIX  pador,
IPYIIIOBBIX u WHIMBUYaTBHBIX
KOHCYJIbTAIIMH, TEKYLIEro KOHTPOJI H
POMEKYTOYHOM aTTEeCTAlUH.

(yckopenne 22 065) (Beckman Coulter, Acrpus) — 1 mr.;
Hentpudyra 5417 R. (yckoperme 20 800) (Eppendorf,
I'epmanmst) — 1 mT.; JTabopaTopHBIE CTOIBI U CTYIIBSL.

8. Jla6oparopws [T1[P-anamm3a: pH-metp crammonapmbni Sartorius PP-15 - 1 T
690922,  Ilpumopckmii  kpair, 1. | AMmmdukarop PTC-100 — 1 mwr.; AMmmdukarop Eppendorf
BrnanuBocTok, OCTpOB Pycckuit, | Mastercycler gradient — 3 wr.; Baus BomstHas BioSan BWT-U
noxyoctpoB CanepHbiid, nocenok Asikc, | — 1 wT.; McenenoBarensckuit Mukpockon Axioskop 2 plus — 1
10, xammyc JIBO®VY, kopnyc L, ayn.L711. | mr.; MHOroQyHKIMOHANBHBIH — POOOT-MAHUITYJIATOP IS
VYueOHo-HayyHass  jaboparopus Ui | aBTOMATW3alMM IIPOLIECCOB BbIAeNeHus — 1 1mT.; MynbTu-
npoBeleHUst  JTabopaTopHeIX  pabort, | Boprekc V-32 BioSan - 1 wmr; Tepmouukiep ¢
IPYIIOBBIX u WHIVBHIYaJIbHBIX | HarpeBatomieiicss kpbimkod — 1 1T Ilefikep-unkybatop
KOHCYJIBTAIMM, TeKymero KouTpossti u | Biosan ES-20 ¢ mwrarpopmoit UP-12 — 1 mr.; Ilkadp
MIPOMEXYTOYHON aTTECTALINH. MoposwibHEI Global — 1 mT.; bars-tepmocrat BogsHas WB-

4AMS BS-010406-AAA — 1 mr.; ABToxias 19 1. HACTONBHBIN
m/aBromar Tuttnauer 2340 EMK — 1 mr.; ductmmisitop
anexrpuaeckuii AkBa (PHS Aqua) 4 — 1 mt.; JlaboparopHsie
CTOJIBI ¥ CTYJIbSI

9. TeneTnueckuii OaHK: ABtomaTmaecknii mozatop Research Plus BochMuKkaHATBHEIH
690922,  Ilpumopckmit  kpaif, 1. | 0,5-10 mkn — 3 wmT.; aBTOMaTHYeCKHA n03aTop Research Plus
BnanuBocTok, OCTpOB Pycckwuii, | BocbmukananbHbiid 10-100 mxi, - 1 1wT.; Becbt CAS MW - 300
nosxyoctpoB CarnepHblid, noceiok Askc, | 11 — 1 mT.; ropu3oHTanbHast kamepa 1i1s saekTpodopesa SE-2
10, kammyc JIB®Y, kopnyc L, ayn.L712. | — 3 mT.; HCTOYHHMKM NHTaHMS UL diekTpodopesa — 2 IuT.;
VYueOHo-HayuyHass  Jjaboparopus Ul | MarHMTHas MellajKa ¢ MogorpeBoM — 1 mr.; MukporepMocrar
MmpoBefeHUS  JTabopaTopHBIX  pabot, | mma OumuHIopd. mpodupok — 1 mrT.; MymbTH-BOpTEKC V-32
TPYIIIOBBIX u HHOMBUAYaIBHEIX | BioSan — 1 mr.; cuctema renb-nokymentupoBanusi Gel Doc
KOHCyJnbTalmid, Tekymero koutpons u | 2000 (Bio-Rad, CIIIA) — 1 wr.; Mopo3unbhuk Cturon — 1
MIPOMEKYTOUYHOM aTTecTaliy. wt.; XonomuwnbHuK JJHEITP — 1 mT.; JlabopaTopHBIE CTONBI U

CTYJIBSL.

10. JlaGopartopust KOH(OKANEHOH | MHKPOCKOII J1a3epHBIN CKaHUPYIOUMHA s JIabOpaTOpHBIX
mukpockonmu: 690922,  Ilpumopckuii | uccneposanuii LSM 510 (CarlZeiss) — 1 mir.; JlaboparopHbie
Kpaii, T. BaguBocTok, octpoB Pycckuid, | CTONBI U CTYJIbSL.
nosyoctpoB CamnepHblii, ocelok AsKc,

10, kammyc JIB®VY, kopmyc L, ayn.
L477.

Y4yebHO-HayuHast  jabopatopus s
MpOBEACHUS  JabopaTopHBIX  padorT,
TPYIIIOBBIX u WHIUBUYTbHBIX
KOHCYJIbTAllMH, TEKYIIero KOHTPOJI W
MIPOMEXKYTOYHOH aTTECTAIHH.

11. 690922, ITpuMopCKuii Kpaid, T. Moro6:10k Lenovo C360G-i34164G500UDK — 15 mir.
BnaguBocTok, octpoB Pycckui, WnrerpupoBanHbIii ceHcOpHBI muctuieit Polymedia FlipBox -
nostyoctpoB CanepHslid, Hocenok AsKc, 1 .

10, xopmyc A , ayn. A1017. Konup-nipunTep-uBetHoii ckanep B e-mail ¢ 4 notkamu Xerox
AyauTopHs TS CaMOCTOSTENbHOM WorkCentre 5330 (WC5330C — 1 mT.
paboTHI ACTUPAHTOB.

12. 690922, TTpuMopCKuii Kpai, T.

Buagusoctok, octpos Pycckui,
nosryocTpoB CarepHslii, mocesok Asikc,
10, xopmyc L, ayn. L539a

TIOMEIIEHUE ISl XPAaHEHUsI 1
IPOQHITAKTHUECKOTO 00CITyKIBaHHS
00opyoBaHUs




[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO
po¢eCCHOHAITBHOTO 00pa30BaHUS
«/laIbHEeBOCTOYHBIH (peepabHbIN YHUBEPCUTET)

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOIIUXCA

o AucHUIInHE «Kierounasi 6M010rus, IUTOJIOTHSI, THCTOJIOTHSD)
Hamnpasnenue nmoaroroBku 06.06.01 buonocuueckue nayku
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IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Hara/cpoxkn Bun IpumepHbIe ®opMa KOHTPOJISI
n/n BBINOJTHEHH S CaMoOCTOSITEILHOM HOPMBI
padoThI BpeMeHH
HA BBINOJIHEHHE
1 3 cemectp Pa6ota c 2 Jaca VYCTHBIN OTBET,
1 -4 nenenn JTUTEPATypOl U Pabora Ha
KOHCIIEKTOM JICKIIUH, MPAKTUYECKOM
MOJITOTOBKA K 3QHSITHH C
nabopatopHoit pabote MUKPOCKOITUYECKUMU
U TECTUPOBAHMIO. npernapaTamu,
IToaroroBka k KonnokBuym
KOJUTOKBUYMY
2 3 cemectp Pa6oTa c 1 yac VYCTHBIN OTBET,
5 — 6 Henenu JTUTEPATypOu U Pabora na
KOHCIIEKTOM JIEKIIUH, MPAKTHYECKOM
MOJITOTOBKA K 3aHSITHH C
nabopatopHoit pabore MUKPOCKOTTUYECKUMU
U TCCTHUPOBAHMIO. nperapaTamu,
[ToaroroBka k KomnokBuywm,
KOJUTOKBHYMY U TectupoBanwue
TECTUPOBAHUIO
3 3 cemecTp Pabora ¢ 2 gaca YCTHBIN OTBET,
7 — 10 Henenu JTUTEpaTypoil u PabGora Ha
KOHCTICKTOM JICKITUH, MPAKTHICCKOM
MOJATOTOBKA K 3aHSITHH C
nabopaTopHoi paboTe MHUKPOCKOITUYECKUMH
U TECTUPOBAHHUIO. npenapaTamu,
IToaroToBka k Komnoksuym,
KOJJIOKBUYMY U TectupoBanue
TECTUPOBAHUIO
4 3 cemecTtp Pa6ora ¢ 2 Jaca YCTHBIN OTBET,
11 — 14 nenenn JIUTEpaTypol u Pabora Ha
KOHCIIEKTOM JIEKIIUH, MPAKTHYECKOM
MOJITOTOBKA K 3aHSITHH C
nabopatopHoit pabote MUKPOCKOTTUYECKUMHU
U TECTHUPOBAHMIO. nperapaTamu,
[ToaroroBka k KomnnokBuywm,
KOJUTOKBHYMY U TectupoBanwue
TECTUPOBAHUIO
5 3 cemecTtp PaboTa c 2 Jaca VYcTHBIN OTBET,

15 — 18 wenenu

JUTEPATypOU U
KOHCIICKTOM JICKITHH,
MOATOTOBKA K
nabopaTopHoi paboTe
1 TECTUPOBAHMUIO.
IToaroroBka k
KOJUIOKBUYMY U
TECTUPOBAHUIO.
[ToaroroBka k cnaue
3a4era.

Pabora Ha
MIPaKTUYECKOM
3aHSTHH C
MHUKPOCKOTIMYECKUMU
npenapaTami,
Komnoksuym,
TectupoBanue,
Cnaua 3auera




Uroro no 3 cemectpy | 9 yacos
6 4 cemectp Pabora ¢ 2,5 gaca YCTHBII OTBET
1 nepens JIUTEePaTypoOut 1
KOHCIICKTOM JICKIIUH,
MOJITOTOBKA K
nabopaTopHoi pabore
Y TECTUPOBAHUIO.
[Toaroroska k
KOJJIOKBUYMY U
TECTUPOBAHUIO
7 4 cemecTp PaGoTa ¢ 2,5 gaca Y CTHBIN OTBET,
2 Henens JTUTEPATypOl U Pabora Ha
KOHCIICKTOM JICKITUH, MPAKTUYECKOM
MOJTOTOBKA K 3aHSATHH C
1a60paTOPHBIM MUKPOCKOITUYECKUMU
3aHSATHSIM. npenapaTramu,
CaMOCTOSTEIIbHOE KonnokBuym,
M3y4YEeHUE OTIETbHBIX TectupoBanue
paszieion
JACITUTIIAHEL.
IloaroroBka k
KOJUIOKBUYMY U
TECTUPOBAHUIO
8 4 cemectp Pabora ¢ 2,5 yaca VY CTHBIN OTBET,
3 genens JIUTEPaTypoOu U PabGora Ha
KOHCIIEKTOM JICKITHUH, MPaKTUYECKOM
MMOJrOTOBKA K 3aHAITHH C
1a60paTOPHBIM MHUKPOCKOITUYECKUMH
3aHSATUSIM. npenapaTramu,
IToaroToBka k Komnoksuym,
KOJUIOKBUYMY U TectupoBanue
TECTUPOBAHUIO
9 4 cemecTtp Pabora ¢ 2,5 yaca Y CTHBIN OTBET,
4 nenens JTUTEPATypPOH U Pabora na
KOHCIIEKTOM JICKIIHH. MPaKTUYECKOM
IToaroroBka k 3aHSTHH C
71a060paTOPHBIM MUKPOCKOITUYECKUMH
3aHSATHSIM. npenapaTamu,
CamMocTosiTeNIbHOE KomnokBuym,
W3y4YEeHUE OTICTbHBIX TectupoBanue
pazzienoB
JACITUTIIAHEL.
IToaroroBka k
KOJUIOKBUYMY U
TECTUPOBAHUIO
10 4 cemectp PaboTa ¢ 2,5 yaca VYCTHEIN OTBET,
S Henens JUTEPATypOU U Pabora Ha
KOHCIIEKTOM JICKITHI MPaKTHYECKOM
[ToaroroBka k 3aHATHH C
1a60paTOPHBIM MHKPOCKOTTHYECKUMHU
3aHSATUSIM. npenapaTramu,

IToaroroBka k

Kosnoksuywm,




KOJUIOKBUYMY U

TectupoBanue

TECTUPOBAHUIO
11 4 cemecTp PaGoTa ¢ 2,5 gaca Y CTHBIN OTBET,
6 Henens JTUTEPATypOl U Pabora Ha
KOHCIIEKTOM JICKIIUH MPAKTUYECKOM
[Toaroroska k 3aHATUU C
KOJUIOKBUYMY U MUKPOCKOITUYECKUMU
TECTUPOBAHUIO npernapaTamu,
KonnokBuym,
TectupoBanue
12 4 cemecTp PaGoTa ¢ 2,5 gaca Y CTHBIN OTBET,
7 Henens JTUTEPATypOl U Pabora Ha
KOHCIIEKTOM JICKIUH, MPAKTUYECKOM
MOJITOTOBKA K 3QHSITHH C
1a00paTOPHBIM MUKPOCKOITUYECKUMU
3aHSTHSIM. nperapaTamu,
[ToaroroBka k KomnokBuywm,
KOJUTOKBHYMY U TectupoBanwue
TECTUPOBAHUIO
13 4 cemectp Pabora ¢ 2,5 yaca VY CTHBIN OTBET,
8 Henens JUTEPATypou U PabGora Ha
KOHCIICKTOM JICKITUH, MPAKTHICCKOM
MOJTOTOBKA K 3aHITHH C
1a60paTOPHBIM MHUKPOCKOITUYECKUMH
3aHATUSIM. npenapaTamu,
IToaroToBka k Koimnoksuym,
KOJUIOKBUYMY U TectupoBanue
TECTUPOBAHUIO
14 4 cemectp Pabota ¢ 2,5 gaca YCTHBIN OTBET,
9 Henens JTUTEPATypOH U Pabora na
KOHCIIEKTOM JIEKIIUH, MPAKTHYECKOM
MOJITOTOBKA K 3aHSITHH C
71ab60paTOPHBIM MUKPOCKOTTUYECKUMHU
3aHSTHSIM. nperapaTamu,
CamocTosaTenapHOe KomnokBuywm,
W3YYCHUE OT/ICITBHBIX TectupoBanwue
pas3aenon
JUCITUTUTAHBL,
ITonroroska k
KOJUTOKBHYMY U
TECTUPOBAHUIO
15 4 cemecTp PaboTa c 2,5 gaca Pabora na
10 nenens JTUTEpaTypoil n1abopaTopHOM
KOHCTICKTOM JICKITUH, 3aHSITHH C
MOJITOTOBKA K MUKPOCKOTTUYECKUMHU
1a00paTOPHBIM npernapaTamu,
3aHSTHSIM. YCTHBIN OTBET
IToaroroBka x
KOJUIOKBUYMY U
TECTUPOBAHUIO
16 4 cemecTtp Pabora ¢ 2,5 yaca VY CTHEIN OTBET,
11 nenenst JUTEPATYPOH U Pabora Ha




KOHCIIEKTOM JIEKIIUH, MPAKTHYECKOM
[Toaroroska k 3aHATUU C
1a00paTOPHBIM MUKPOCKOITUYECKUMU
3aHATHUSIM. npenapaTramu,
IToaroroBka k KonnokBuym,
KOJUIOKBUYMY U TectupoBanue
TECTUPOBAHUIO
17 4 cemectp Pabora c 2,5 gaca Pabora Ha
12 "enenst JIUTEePaTypout 1 MPAKTUYECKOM
KOHCIIEKTOM JICKLIH. 3aHATUU C
[TonroroBka k MUKPOCKOITUYECKUMU
KOJUIOKBUYMY U npenapaTramu,
TECTUPOBAHUIO Komnnoksuywm,
TecTtupoBanue
18 4 cemecTp CamocrosiTenpHOe 2,5 gaca Pabora Ha
13 nenens M3y4YEHUE OT/ICTbHBIX MPaKTUYECKOM
pas3zenon 3aHITHH C
JACLUATLITAHBI. MHUKPOCKOITUYECKUMH
[ToaroroBka k npenapaTamu,
1a60paTOPHBIM KomnoxBuywm,
3aHATUSIM. TectupoBanue
[ToaroroBka k
KOJUIOKBUYMY U
TECTUPOBAHUIO
19 4 cemecTp Pa6oTa ¢ 2,5 yaca Pabora Ha
14 nenens JUTEPATypOU U IIPaKTHYECKOM
KOHCIIEKTOM JICKIIUH. 3aHSITHH C
[ToaroroBka k MHUKPOCKOITUYECKHUMH
71a060paTOPHBIM npenapaTamu,
3aHATHSM. Komnoksuym,
ITonroroska k Tectuposanue
KOJUIOKBUYMY U
TECTUPOBAHUIO
20 4 cemectp Pabota ¢ 2,5 gaca Pabora Ha
15 nenens JUTEPaATypOu U MPaKTUYECKOM
KOHCIIEKTOM JICKITH. 3aHSTUU C
CamocrosiTenpHOE MUKPOCKOITUYECKUMH
W3y4YeHUE OTICTbHBIX npenapaTamu,
paszenos Komnoksuym,
JACIIUATIITAHBI. TectupoBanue
IToaroroska k
1a00paTOPHBIM
3AHATHUSM.
IToaroroBka k
KOJUIOKBUYMY U
TECTUPOBAHUIO
21 4 cemecTtp Pabora c 2,5 yaca PaGora Ha
16nenens JIUTEPaTypou 1 MPaKTUYECKOM
KOHCIIEKTOM JIEKIIH. 3aHSTUU C
[ToaroToBka k MHKPOCKOTTHYECKUMHU
1a60paTOPHBIM npernapaTamu,
3aHATHSIM. Kosnoksuywm,




IToaroroBka k TectupoBanue
KOJIJIOKBUYMY U
TECTUPOBAHUIO
22 4 cemectp Pabora c 2,5 gaca Pabora Ha
17 nenenst JIUTEePaTypout 1 MPAKTUYECKOM
KOHCIIEKTOM JIEKILIU. 3aHATUU C
[TonroroBka k MUKPOCKOITUYECKUMU
KOJUIOKBUYMY U npenapaTami,
TECTUPOBAHUIO Komnnoksuywm,
TectupoBanue
23 4 cemecTp CamocrosiTenTpHOe 2,5 gaca Pabora Ha
18 nenens U3YYEHUE OTIENbHbIX IPAKTUYECKOM
pas3zenoB 3aHITHH C
JVCLIUTUTHHEI MHUKPOCKOTTUYECKUMU
npenapaTamu,
Koinoksuym,
TectupoBanue
24 4 cemectp Pabora c 18 gacom DK3aMeH
DOK3aMeHalMOHHasl | JIUTepaTypoil u
ceccust KOHCIIEKTOM JIEKIIUI
Wroro no 4 cemectpy | 63 yaca
Texkymmi KOHTPOJIb pE3yabTaTOB CaMOCTOSITETTbHOM paboThI

OCYIIECTBJISIETCS. B XOJI€ MPOBEJEHUsI JabOpaTOpHBIX padoTa, KOJUIOKBUYMOB U
TecTupoBaHus. Ha OCHOBaHMM 3THUX PE3yJbTAaTOB ACHHUPAHT MOJYYAET TEKYIIHUE U
HK3aMCHAIMOHHBIE OIIEHKH, IO KOTOPBIM BBIBOAUTCS HWTOrOBas OLICHKA.
[IpomexxyTouHas (cemecTpoBasi) arTecTalds MPOBOAUTCS B (OpPME YCTHOTO
sK3aMeHa (4 cemecTp) U yCTHOro 3adera (3 ceMecTp).

MeToanuyeckue yKa3aHus 10 MOAT0TOBKe K JIa0OPATOPHBLIM padoTraM U

UX BBINOJTHEHUIO

K naboparopHeiM paboTaMm acnupaHT JOJKEH MOATOTOBUTHCS: MOBTOPHUTH
JICKITMOHHBIN MaTepual, MPOYUTaTh HYKHBIN pa3Jies o TeMe B yUeOHUKE.

3aHATHE HAYMHAETCS C KPATKOTO YCTHOTO ONpoca Mo 3ajiaHHou TeMe. [lanee
acCMUpaHThl PabOTAIOT C KOHKPETHBIMU METOaMHU.

JIns 3aHATUNA HEOOXOJMMO MMETh XajaT U CMEHHYI 00yBb. HeoOxoaumo
OCBOUTH TEXHUKY O€30MacCHOCTA TpU paboTe CO BCEMH HCMOJIb3yEeMbIMU Ha
3aHSATHM METOJaMH, MPAaBWIBHO OIIEHUTb, CKOJBKO HEOOXOJIMMO PEaKTHUBOB H
PacXOJHBIX MaTepHaIOB i paboThl. TONBKO MOCIE 3TOrO aCMHUPAHT MOXKET
HAaYMHATh HEMOCPEJICTBEHHO paboTaTh C MOCTABIICHHOM 3aaueii. B KoHIe 3aHsaTHS
aCMUpaHT MPEAOCTABISIET MPENOJABATENI0 OTYET MO pe3yJibTaTaM MNpOJeIaHHON
pabOTHI ¢ BHIBOJIAMH.

OTBeThl Ha BOMPOCHI, BHICTYIUICHUS] U aKTUBHOCTh ACIUPAHTOB HA 3aHSITUU
OLICHUBAOTCS TEKYIIEU OLICHKOU.

Bonpocs aj1s1 noaroroBku K Jlaboparopusim padoram
no aucuuiuinie «Kyerounass 0Mo10rusi, IUTOJIOTUSI, TUCTOJIOTUS»
Monayas 1. Hlurosiorus
Paznea |. IlpeameT, 3a1a4um 1 MeTOAbI IIUTOJIOTHH.




1 CeroBast mukpockornusi. O61as MophoIorus KIEeTKU
CBETOMHUKPOCKOIIMYECKAs! TEXHUKA.
Oo61as Mop¢osIoTHs PaCTUTEIBHON KIIETKH.
O61mast MOp¢oJIOTHs )KUBOTHOM KIIETKH.
['McTOXMMUYECKUE OKPACKHU.
2 DNIEeKTPOHHAs: MUKPOCKOIIUA. Y IbTPacTPyKTypa KIETKH.
MeToaukn  NPUTOTOBJIEHUS  MPENapaTtoB Uil  DJIEKTPOHHOTO
MUKPOCKOTIA.
Buip1 371€KTPOHHBIX MUKPOCKOTIOB.
[MpunnunuanpHas cxemMa YCTpOHWCTBA W pabOThl TPUOOPOB IS
AIEKTPOHHON MUKPOCKOIIUHU.
Y ApTpacTpyKTypa KIETKH.
Enunuiel n3mepenns u Macimrad B MUKPOCKOTIHH.

Paznen l11. Opranusauus TpancKkpunuuu B uHTepda3ZHOM sijpe.
1 CtpykTypa XpOMaThHA U XPOMOCOM.
O61mmast Mmopdosorus sipa.
YapTpacTpyKkTypa spa.
XPpOMOCOMHBIN LIUKJI B MEHO3E.
2 Unrepdaznoe sapo. TpaHCKpUTIIIHS.
OO61mast MOpOJIOTHS SAPBIIIKA.
YapTpacTpyKTypa sSAPHIIIKA.
ABTOpaguorpadus u ee UCTIOIb30BaHUE MPU U3yUYECHUU CHHTE30B.

Paznen |IV. Opranmszanusi miiacTuyeckoro Meradom3ma (BaKkyoJsipHast
cucrema). OpraHm3aumsi JHEPreTHYeCKOro MeradoausmMa (IJIACTHABI U
MHUTOXOH/IPUMN).

1 Metabonuyeckuii anmapat nuroriazMel: JI1P, anmapat ['onbmxu.

O6mmast Mmopdosiorust TUrpouaa (IPracToria3mMsi).
O61mast Mopdosiorus ceT4aroro amnmaparta (ammapara ['oabmkn).
VYaerpactpykrypa IIDOP u anmapara I'onbmxu.

2 MeTa0oMyecKHii anmapar IUTOTIIa3Mbl: CEKPEIIHs, TU30COMBI.

O61mast MOp¢oJIOTHS alMHAPHBIX KIETOK MOJIKEITYOUHOM JKeIe3bl.

VYIbpTpacTpyKTypa allMHAPHOM KJIETKHU MOIHKETYT0UYHOM JKEJIE3bl.

O6m1ast Mopdosorvst OOKAJIOBUIHBIX KJIETOK KUIIIEUHHUKA.

VYapTpacTpyKkTypa 60KaI0BUIHON CIIM3UCTON KIETKH.

O6m1as Mopdosorus GaromuTosB.

CxeMa BHYTPHKJICTOYHOTO THIICBAPCHHUS MO JAHHBIM 3JICKTPOHHO-
MUKPOCKOITUYECKUX UCCIICTOBAHUN.

3 Opranu3zanus SHePreTHUeCKOro MeTadoIm3Ma.

O6mmast MOpGhoIOTHS XOHAPUOCOM (MUTOXOHAPHUHA).
YapTpacTpyKTypa MUTOXOHIPUH.
YapTpacTpyKTypa XJI0pOIiacTa.



Paznen V. IluTockener W ONOPHO-ABHUIraTe/ibHble CTPYKTYPBHI.
IToBepXHOCTHBIN ANNAPAT KJIETKH.
1 OnopHo-ABUTATENIbHBIN anmnapar.
O61mast Mop¢oJIOTHs MONEPEYHO-T0I0CATOTO MBIIIEYHOTO BOJIOKHA.
YaeTpactpykrypa MuoGuOpuI.
O61m1as Mop¢h0I0THs KHHOIUITUH.
YAbTpacTpyKTypa peCHUYEK U KI'YTUKOB.
2 [1oBepXHOCTHBII amnmapar KJIETKU.
[IleTouynas kaiMa KJIETOK KUIIEYHOTO MUTEIHS.
Y IbTpacTpyKTypa MUKPOBOPCHHOK.
O61ast MophoJIOTHA U YABTPACTPYKTYPA MEKKICTOUYHBIX KOHTAKTOB.
Knaccudukarys MeKKIETOYHBIX KOHTAKTOB.

Paznen V1. Penpoayknus kierok. {uddepenunpoBka KieTok.
1 Penpoykiiusi KJI€TOK: MUTO3.

MuTO3 paCTUTENBHOM KIIETKHU.

MuTO3 KUBOTHOM KIIETKH.

MuroTrnyecKkui annapar.
2 PenipoayKiiusi KJIETOK: SHAOPEIPOIYKITHS.

OHJIOMHTO3 B KJIETKaX Pa3HbIX TUIIOB.

[lonuTeHHBIE XPOMOCOMBI.

Monayis 2. I'ucrosorust

Pazgen 1. OnurennajbHble TKAHU.

1 CekperopHbi€ (3KEJIE3UCTHIE) SMUTEITUH.
DK30KpUHHBIE KEIE3BI.
OHJIOKPUHHBIE JKEJIE3BI.

2 KokHbIe DIIUTEIIHH.
OHOCIIONHBIC KOKHBIC SITUTEIINH.
KyTukysnspHbie dUTEINH.
MHOTO0CIONHBIE KOKHBIC AITUTEIINM.

3 Kueunsle SIIUTENNH.
Kuieunble snUTe UM IT03BOHOYHBIX KMBOTHBIX.
Kuimeunsie snutennn 0€Crio3BOHOYHBIX JKUBOTHBIX.

Paznen |1l. Tkanu BHyTpeHHeii cpeabl.

1 OnopHo-Tpoduxo-3amuTHbIe pazHoBUAHOCTH TBC.
Mesenxuma.
Prixyias coeqMHUTEIbHAS TKAHD MTO3BOHOYHBIX KUBOTHBIX.
HuTepcTurmanbHas TKaHb 0€CITO3BOHOYHBIX JKUBOTHBIX .

2 OnopHo-ckeneTHbie pazHoBuaHOCTH TBC.
[InoTHas coequHUTENbHAS TKAHb.
Xps1ieBasi TKaHb.
KocTHas Tkans.

3 Tpoduxo-3amurtaeie pazHoBuaHOCTH TBC.



KpoBb MiIeKONUTAIOIIMUX.
KpoBb HU3MIKNX TO3BOHOYHBIX.
KpacHblli KOCTHBIN MO3T.

Pa3gen |V. MblieyHbie TKAHU.

1 ComaTtuueckas MpIllIcuHas TKaHb.
[TonepeunomnosiocaTas TKaHb MO3BOHOYHBIX KUBOTHBIX.
[Tonepeunonosiocaras TKaHb 0€CIIO3BOHOYHBIX KUBOTHBIX.

2 llemomuieckast ¥ BUCIIEpaIbHAs MBIIICYHBIC TKAHH.
CepaeuHas MblllieyHas TKaHb MTO3BOHOYHBIX KUBOTHBIX.
['mankas MblIeyHast TKAHb ITO3BOHOYHBIX KUBOTHBIX.

Pa3znen V. TkaHu HEpBHOI CHCTEMBI.

1 Ctpoenue HelpoHa U HEPBHBIX BOJIOKOH.
HelipoHbl CHUHHOTO MO3ra, CIIMHAIBHOTO TaHTJIMS, CETYaTKHU ria3a.
Heps. HepBHble BoslOKHA.
Moszxeuok. CeTyaTka riasa.

MeToanyeckue yKa3aHusi 10 OATOTOBKeE K KOJUIOKBHYMaM

[TockoJIbKY KOJUIOKBUYM SIBISIETCS KOJJIEKTUBHOM (POPMOI pacCMOTpeHUs U
3aKpemieHusl y4eOHOro Marepuasna, K HEMY JIOJKHBI TOTOBUTHCA BCE aCIIUPAHTBHI.
KomnokBuym 0OBIYHO TpOBOAUTCS B (opMe pa3BepHYTOM Oecenpl, AMCIYTA,
npecc-koHpepeHu. Ha Kaxaplii KOJUIOKBUYM 3apaHee OOBSBISETCS TeMa M
NepeueHb BOIPOCOB JUIsl YCTHBIX coobmienuil. I[lo Bcem Bompocam Hazmo
npopaboTaTh COOTBETCTBYIOIIUM Marepuan M3 y4eOHUKA, KOHCIEKTa JICKIUH,
JIOTIOJIHUTEJILHOW JIUTEpaTypbl M COOTBETCTBYIOIIEH JabOpaToOpHOl pPadOTHI.
[IpenonaBarens OOBSABISET BOMPOC M MpeJjiaraeT caeiaTh cooOIieHwe Ha S5-7
MUHYT OJJHOMY M3 aCIHPaHTOB — JIMOO0 MO MX KEJIaHMIO, JIUOO TI0 CBOEMY BHIOODY.
[Tocne coobienus npenojaBarTeib U aCHUPAHTHI 334aI0T BOPOCHI U BBICTYIAIOT C
JIOTIOJIHEHUSIMA 1 KOMMEHTApUSIMU.

OTBeThI Ha BOIMPOCHI, BHICTYIUICHUS] U aKTUBHOCTh ACIUPAHTOB HA 3aHSTUU
OLICHUBAIOTCS TEKYILEU OLIEHKOM.

Meroanyeckue yka3aHusi 1o MOAroToBKe J0KJIaAa

[lo oTaenbHBIM TEMaM Ha KOJUIOKBHYMax MOTYT JenaThcsi Oojiee eMKUE U
riyookue aoknaawsl — A0 15-20 munyT. Tema nokiaza MoOXKeT ObITh MPEAJIOKEHA
IpernojiaBaresieM Wik BbIOpaHa aCIupaHTOM CaMOCTOSITENBHO.

[Ipy moOAroTOBKE K JOKJIAMy MPOBOAUTCA MOAOOP JIMTEPATYpPHBIX
MCTOYHMKOB II0 TEME€ U3 PEKOMEHAYEMOHM OCHOBHOW U JIONOJHUTEIBHOU
JUTEpaTypel, a  Takxke  pabora ¢  pecypcamMu  HH(POPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTn « IHTepHeT», yKa3aHHBIMH B pabodeii mporpamme.

PabGota ¢ TEeKCTOM HayuyHbIX KHUT UM Y4Y€OHHKOB COCTOMT HE TOJIBKO B
OPOYTEHUH MaTepuaia, HeoOXOIMMO TPOBECTH aHaju3, CPABHUTH HU3JIOKEHUE
MaTepuaia B pa3HbIX MCTOYHHUKAX, MOJA0OpATh MaTepuan TakuM oOpa3oM, 4TOObI
OH pacKpbIBajl TeMy Jokiana. [IpoaHanu3upoBaHHbI MaTepHall KOHCIIEKTUPYIOT,
Ipy 3TOM HAa0 M30erath MPOCTOTO NEPENHCHIBAHHUS TEKCTOB 0€3 Kakux JIubo



KOMMEHTapueB U aHaiu3a. [IpsmMoe 3aMMCTBOBaHHE TEKCTOB JIPYTMX aBTOPOB B HAyKe
HE JIOITyCKAaeTCsl, OHO ONpeessIieTCsl KaK IUIaruar U sBIETCs HakasyeMbIM. [utupoBanue
HEOOBIINX (PParMEHTOB (CO CCHUIKOM Ha aBTOpA) JIOIYCKAETCsl, €CIIM HaJl0 MO JUYEPKHYThH
CTWJIb WX CYIIHOCTb aBTOPCKOTO ONPEENIEHUS, HO 3JI0YHOTPEOIATh Yy>)KUMU TEKCTaMU
Henb3s. Jloknan noimkeH ObITh BBICTPOEH JIOTMYHO, MaTepuail M3J1araercs LEJbHO,
CBSI3HO M IIOCJIEI0BATENbHO, AENAlTCs BbIBOABL. JKenmaTenbHO, 4TOObI aCIUPAHT
MOT BBIpa3UTh CBOE MHEHHE MO oOcyxkaaemon npodseme. Heobxonumo 3apanee
OpOAYMaTh CXEMbl JI WUTIOCTPAIlMU Ha JOCKE WJIM MPUTOTOBUTH MX B Qopme
KOMIIBIOTEPHOM  Mpe3eHTanud. B gokimage  00s3aTenbHO  HEOOXOAMMO
MCIIOJB30BaTh TEPMHUHBI M KIIOUEBBIE CIIOBAa IO AaHHOM Teme. [locie mokmana
IPOBOJUTCA OOCYXXJIEHHE C JOMNOJHEHUSMH M momnpaBkamMu. OLEHUBAETCS Kak
KaueCTBO JOKJIAJIa, TaK U aKTUBHOCTh YYACTHUKOB JUCKYCCHH.
MeToanyeckue yKazaHusi 10 padoTe ¢ JUTEpPaTypou

Hano cocraBuTh NepBOHAYaIbHBIA CIUCOK HMCTOYHMKOB. OCHOBOW MOIYT
CTaTh CIMCOK JMTEpaTypbl, pPEKOMEHIOBAaHHBIN B paboueil nporpamme Kypca. s
ynoocTBa pabOTBl MOXHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX
UCTOYHUKOB ((haMuiMsi aBTOPOB, 3arjlaBHE, XapaKTEPUCTUKU H3IaHUS) B BHJE
pabouero ¢aiina B koMmmbtorepe. Takas kKapToTeka UMEET IPEUMYILECTBO, T.K. OHA
MO3BOJIAET 100aBIJIATh UCTOYHHUKH, 3aMEHAThH 110 HEOOXOAUMOCTH OJIHU Ha ApYTUE,
youpath T€, KOTOpblEé OKa3aJIUChb HE  COOTBETCTBYIOLIUE  TEMAaTHUKE.
[lepBoHaYaIbHBI ~ CIUCOK  JIATEPATypbl MOKHO  JONOJHUThH,  HCIOJIb3Ys
ANEKTPOHHBIN KaTajnor  Oubmuoreku [JIBDY, npu sToM He cTecHsTECH
oOpamarbcs 3a NOMOIIBIO K COTPYIHUKAM OMOINOTEKH.

PabGoras ¢ nuteparypodt mo TOW WM Jpyrod TeMe, HaJI0 HE TOJBKO
IpOYUTaTh, HO M YCBOUTb METOJ €€ H3Y4YEHHUA: CleNaTh KPATKUM KOHCIHEKT,
QITOPUTM, CXEMY IPOYUTAHHOIO MaTEpHJia, YTO MO3BOJIAET OBICTPEE €ro MOHSTH,
3allOMHATH. He pexomMeHyeTcs TOCIOBHO NEPENUCHIBATH TEKCT.
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MMacnopt ®OC

Kox u ¢popmysimpoBka

dranbl GOPpMUPOBAHUS KOMIIETEHIIUN

KOMIETeHIHH
OITK-1 COBpPEMEHHBIE METOIbI U HH(YOPMALIMOHHO-
CHOCOGHOCTE KOMMYHHKAI[MOHHbIE TEXHOJIOTUH JIIs
CAMOCTOSTEILHO 3Haer OCYLIECTBIIEHHS HAYYHO-HCCIIE0BATENLCKON
OCYIIECTRIIATD HAYTHO- JEATENLHOCTH B 00JIACTH KJIETOYHON OHOJIOTHH,
HCCIIEIOBATENBCKYIO LMTOJIOTUH ¥ TUCTOJIOTHU
JEATENBHOCTD B UCIOJIB30BaTh B pabOTE COBPEMEHHBIE METOIBI U
COOTBETCTBYIOIIEH UH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTUH
npodeccnoHaTbEHOM Ymeer JUISL OCYILIECTBIICHHS] HAYYHO-UCCIIEA0BATENBCKON
o0sacTu c JEATENLHOCTH B 00JIACTH KJIETOYHON OHOJIOTHH,
UCIIOJIBL30BAHUEM LMTOJIOTUH ¥ TUCTOJIOTHU
COBPCMCHHBIX MCTONIOB CIIOCOOHOCTBIO MCIIONIL30BaTh B paboTe COBPEMEHHBIE
HCCICNOBAHMA " METOABl M HMH(DOPMAIMOHHO-KOMMYHHKAIIMOHHbIE
HH(OPMAITHOHHO- Brnageer | Texnomorud s OCYIIECTBIIEHHS Hay9HO-
KOMMYHHKALMOHHBIX UCCIIEIOBATENBCKON  JIEATENBHOCTH B OOJIACTH
TCXHOIOTHH KJICTOYHOM OMOJIOIMH, IIATOJIOTUH U TUCTOJIOTHH
METO/IBI U TEXHOJIOTUH TBOPYECKOTO UCIOIL30BAHUS B
K-1 HAay4YHOH,  IPOM3BOJICTBEHHO-TEXHOJIOTHMYECKOH U
VMenue TBOPYECKH 3HaeT MeIarOrM4ecKon JIESITEIbHOCTH 3HAHUMI
HCLONB30BATE B (GyHIaMEHTAIbHBIX M  INPHKIAJHBIX  Pa3JIesoB
HAYYHOA, CHeNHANbHBIX (MPO(UITBHBIX) TUCIIHILT
HPOU3BOICTBEHHO- TBOPYECKU UCIIOJIB30BATh B Hay4HOM,
TEXHOJIOTHYECKOH | IPOU3BOICTBEHHO-TEXHOIOIMYIECKOM u
Me1aroru4ecKou Ymeer MeIarOrM4ecKon JIESITETbHOCTH 3HAHUSA
JEATENLHOCTH  3HAHUS (GyHIaMEHTANBHBIX ¥  NPHUKIAAHBIX  Pa3JIesoB
(yHIlaMEHTaIbHBIX U cHenualbHbIX (MPOQUIbHBIX) JUCIMITIIUH
HPHUKIIAIHBIX  PA3/ICIIOB CIIOCOOHOCTHIO TBOPYECKH HCIIOJB30BATh B HAYYHOI,
CHCIHATTBHBIX IPOM3BOICTBEHHO-TEXHOIOIMIECKOM u
(MpoGuBHBIX) Bnageer | memaroruueckoii JESATENBHOCTH 3HAHUS
ANCIAIUIAH (GyHIAMEHTANBHBIX M NPUKIATHBIX  Pa3/elioB
CENUATbHBIX (MPOPUIBLHBIX) TUCIMILUTMH
TEOPETHYECKME OCHOBBI METOIOB M  CIIOCOOOB
3Haer UCCIIENOBAHUA KIETOYHBIX W TKAHEBBIX CHCTEM,
TK-2 IPOIIECCOB MX KU3HEAEATENHHOCTU U SBOJIIOLIMH
Bmagenne Mmeromamu u
crtocoBaMI IUJIAHUPOBATh M  OCYIIECTBIATH OKCIIEPUMEHTHI 110
WCCIIEOBAHUIO KJIETOYHBIX M TKAaHEBBIX CHCTEM
HCCIEA0BaHUS YmMmeer ’
CTOTOMHLIX H TKAHCBLIX IPOIIECCOB MX JKU3HEAEIATEIBHOCTH U DBOIIOLUM C
MCIIOJIL30BAHUEM MEPETOBEIX METOIOB
CHCTEM, IIPOLECCOB MX
KHBHEICSTEIBHOCTH U CIIOCOOHOCTBIO  IUIAHUPOBaTh M OCYIIECTBJIATH
>BOJTIOIAHN Brancer | PKCUCPHMEHTBI [0 HCCICHOBAHMIO IICTOYHBIX M

TKAaHEBBIX CUCTEM, IMTPOLUECCOB HUX KHU3HCACATCIbHOCTH
H DBOJIIOIUHU C UCITOJIB30BAHUECM TIEPCAOBBIX MCTONOB




3 cemecTp

KOMIBIOTEPHBII) TECT

Ne Konrponupyemsle Konpl, HalMEeHOBaHHUE U STAIIbI O1eHOYHBIE CPENICTBA
n/m paszaensl (hopMHUpPOBaHNS KOMITCTCHIIUI "
TEKYIINi KOHTPOJIb TIPOMEXYTOUHAS
aTTecTarys
1 Monmyns 1 OIIK-1 3HaeT YO-1 Bomnpocs! s
Pazgen | TIK-1 CobecenoBanne IIOATOTOBKH K
[penmer, 3amaun u | T1K-2 3auéry 1-3
METOJbI LIUTOJIOTHH Ymeer YO-1 Bomnpocs! s
CobecenoBanne IOATOTOBKH K
3auéry 1-3
Bnaneer VO-1 Bonpocs! nns
CobecenoBanue MOJITOTOBKH K
3auéry 1-3
OIIK-1 3HaeT YO-1 Bonpocs! 14
[IK-1 CobecenoBanue HOATOTOBKH K
IK-2 YO-2 3auéry 4-10
Konnoxsuym
Monyns 1
PasﬂZn 1 Ymeer YO-1 Bomnpocs! s
2 06 Haﬂ CobecenoBanue MIOJITOTOBKH K
i YO-2 3auéry 4-10
XapaKTepUCTHKA
ICTKH Komnoksuym
Bnageet YVO-1 Bormpocs! mist
CobGecenoBanue MIOJTOTOBKH K
YO-2 3auéry 4-10
Komnoksuym
OIIK-1 3Haer YO-1 Bomnpocsr s
TIK-1 CobecenoBanne IOATOTOBKH K
[K-2 YO-2 3auéry 11-17
Komnoxsuym
I1p-1
ITuceMeHHBIH (MK
KOMITbIOTEPHBIH) TeCT
Monyns 1 Ymeer YO-1 Bomnpocs! s
Paznen 111 CobecenoBanue MIOJITOTOBKH K
3 Opraanzanus YO-2 3auéry 11-17
TPAHCKPUIILIUH B Komnoxsuywm I1P-1
nuHTep(dazHOM Sape [Mucemennsrit (nm
KOMITBIOTEPHBIN) TECT
Bnageer YO-1 Bormpocsr mst
CobecenoBanue TIOJITOTOBKH K
YO-2 3auéry 11-17
Komnoxsuywm I1P-1
ITuceMeHHBIH (MK
KOMITbIOTEPHBIH) TeCT
OIIK-1 3HaeT YO-1 Bormpocs! ms
Moaynsb 1 1 Cob
Pasnen IV T1K- obOecenoBaHue MHOJATOTOBKH K
0 IK-2 YO-2 3auéry 18-26
PrafHsatus Komnoxsuywm I1P-1
IUIACTUYECKOTO o
[MuceMeHHsbIH (MK
MeTabomM3mMa ,
4 (BaKyoApHAS KOMITBIOTEPHBIN) TECT
Ymeer YO-1 Bonpocs! mi4
CHCTEMA).
DHEPIeTHIECKOro CobecenoBanue MOJITOTOBKH K
YO-2 3auéry 18-26
MeTabomm3mMa
Kosmmoxsuym ITP-1
(mmactupas! u N
ITuceMenHsIit (Mnn
MHUTOXOH/IPHH)




Bnaneer VO-1 Bormpocsr mist
CobecenoBanue HOJITOTOBKH K
YO-2 3auéry 18-26
Komnoxsuywm I1P-1
ITuceMenHbIH (WTH
KOMIBIOTEPHEIH) TeCT
OIIK-1 3Haer YVO-1 Bomnpocs! s
TIK-1 CobecenoBanne IOATOTOBKH K
[K-2 YO-2 3auéry 27-35
Komnoxsuym I1P-1
ITuceMenHslit (Mnn
Monyns 1 KOMIBIOTEPHBII) TECT
Paznen V Ymeer YO-1 Bomnpocs! st
Ilutockenet u CobecenoBanue MOATOTOBKHU K
OTIOPHO- YO-2 3auéry 27-35
JBUTaTEJIbHbBIC Komnokeuywm I1P-1
CTPYKTYPBI. [uceMeHHBIH (MTH
[ToBepxHOCTHBII KOMIBIOTEPHBIH) TECT
anmnapar KJIeTKU Bnageer YO-1 Bonpocs! s
CobGecenoBanue MIOJTOTOBKH K
YO-2 3auéry 27-35
Komnoxsuywm I1P-1
ITuceMeHHbIH (MTH
KOMIIbIOTEPHBIH) TeCT
OIIK-1 3Haer YVO-1 Bomnpocsr s
[IK-1 CobecenoBanue HOATOTOBKH K
IK-2 YO-2 3auéry 36-44
Komnoxsuym I1P-1
[TuceMeHHBIH (MU
KOMIIbIOTEPHBIH) TeCT
Monyns 1 Ymeer YO-1 Bomnpocs! s
Paznen VI CobecenoBanue MOJITOTOBKH K
Penpomyxmms YO-2 3auéry 36-44
KJIETOK. Komnoxsuywm I1P-1
Hduddepennnanms [MuceMeHHBIH (MTH
KJIETOK KOMITBIOTEPHBIN) TECT
Biageet YO-1 Bormpocsr mist
CobecenoBanue TIOJITOTOBKH K
YO-2 3auéry 36-44
Komnoxsuym I1P-1
ITuceMeHHBIH (MK
KOMITbIOTEPHBIH) TeCT
4 cemecTp
OIIK-1 3HaeT YO-1 Bormpocsr mst
[K-1 CobecenoBanue HOATOTOBKH K
Moayis 2 [K-2 sKk3ameny 1-48
Pazgen | VYmMmeer YO-1 Bormpocsr mst
[Ipenmer, 3anaun u CobecenoBanne MOATOTOBKH K
METOIBI sKk3ameny 1-48
THCTOJIOTUU Bnaneer YO-1 Bomnpocsr mns
CobecenoBanne MOJITOTOBKH K
sKk3ameny 1-48
OIIK-1 3HaeT YO-1 Bormpocs! ms
TIK-1 CobecenoBanue MOJTOTOBKH K
MK-2 YO-2 sk3aMeny 49-54
Moy 2 K P-1
Paznen I1 HOHHOKBHYMV
OnurenuanbHbIe VCBMCHIBIH (fl -
- KOMITBIOTEPHBIN) TECT
VYMmeer VO-1 Bormpocsr mist

CobecenoBanue
VO-2

MTOJITOTOBKH K
sk3ameny 49-54




Komnoxsuym ITP-1
ITuceMenHslit (Miu
KOMIBIOTEPHEIH) TeCT

Bmaneer YVO-1 Bomnpocs! s
CobecenoBanne IOATOTOBKH K
YO-2 sk3ameny 49-54
Komnoxsuywm I1P-1
ITuceMenHbIH (WTH
KOMIBIOTEPHEIH) TECT
OIIK-1 3Haer YO-1 Bomnpocs! s
TIK-1 CobecenoBanne IOATOTOBKH K
IK-2 YO-2 9K3aMeHy 55-59
Komnoxsuym ITP-1
ITuceMenHbIit (Mn
KOMITBIOTEPHBIN) TECT
Ymeer YO-1 Bomnpocs! st
Monaynb 2 CobecenoBanue MIOATOTOBKH K
Paznen 111 YO-2 9K3aMeHy 55-59
TkaHu BHyTpeHHEH Komnoxsuywm I1P-1
cpenbl ITuceMeHHbIH (VTH
KOMIBIOTEPHEII) TeCT
Bnageet YVO-1 Bormpocsr mist
CobecenoBanmne MTOJITOTOBKH K
YO-2 sK3aMeHy 55-59
Komnoxsuywm I1P-1
[TuceMeHHBIH (MK
KOMIIbIOTEPHBIH) TeCT
Monyns 2 OIIK-1 3HaeT YO-1 Bormpocs! ms
Paznen IV [IK-1 CobecenoBanue MOJITOTOBKH K
Mpimieunsie Tkanun | TTK-2 IP-1 sk3amMeny 60-63
IInceMeHHBIH (i
KOMIIbIOTEPHBIH) TeCT
Ymeer YO-1 Bomnpocs! s
CobecenoBanue MTOJITOTOBKH K
IP-1 sk3amMeny 60-63
ITuceMeHHbIH (wm
KOMIBIOTEPHEIH) TeCT
Bnageer YO-1 Bormpocsr mist
CobecenoBanue MTOJITOTOBKH K
IP-1 sk3aMeny 60-63
ITuceMeHHbIH (wm
KOMITbIOTEPHBIH) TeCT
OIIK-1 3HaeT YO-1 Bormpocsr ms
[K-1 CobecenoBanue HOATOTOBKH K
IK-2 YO-2 sKk3ameny 64-70
Komnoxsuym I1P-1
IInceMeHHBIH (i
KOMIBIOTEPHBIH) TECT
Ymeer YO-1 Bomnpocs! s
Moaynb 2 CobecenoBanue MIOATOTOBKH K
Pazgen V YO-2 sKk3aMeny 64-70
Txanu HepBHOI Komnoxsuym ITP-1
CHCTEMBI ITuceMeHHbIi (wnu
KOMIBIOTEPHBII) TECT
Bnaneer VO-1 Bormpocsr mist

CobecenoBanue

YO-2

Komnoxsuywm I1P-1
ITucbmeHHBbII (mmum
KOMIBIOTEPHBIH) TECT

MOJITOTOBKH K
sk3ameny 64-70




IlIkana oueHUBaHUA YPOBHs C(POPMHPOBAHHOCTH KOMIIETEHIUI

Kon u Jdranbl (OpMUPOBAHUS Kpurepun IMoka3arenu
¢opmy.1upoBKa KOMIIeTeHIUH
KOMIIeTEeHI[UH
OIlK-1 COBPEMEHHBIE METO/bl | 3HAHUE METOOB CIIOCOOHOCTh
CIOCOOHOCTH U METOAMKHU aHaju3a, | aHaJlu3a B JI€MOHCTPHUPOBATh
CaMOCTOSITENTLHO B TOM YHCJI€ B PAMKaxX | COOTBETCTBYIOLICH CHCTEMHbBIC 3HAHUS
OCYILIECTBIISTh HOBBIX HAy4YHBIX | TpodecCuoHaNbHOM O COBPEMEHHBIX
Hay4YHO- S MOJIXOAOB B Hayke, | 00IacTH U METOJ1ax aHayn3a B
HCCIIEIOBATENIbCK (oporos COBpEMEHHBIE nH(OPMaLIOHHO- COOTBETCTBYIOMIEH
YIO JIeATENbHOCTD | .. UH(pOPMAIMOHHO- KOMMYHHKALOHHBIX npodeccuoHaTBLHON
B yPOBEHD) KOMMYHHMKAI[UOHHBIE | TEXHOJIOTUH, o0nactu u
COOTBETCTBYIOIIE TEXHOJIOTHH, UCTIOJIb3YEMBIX B MH(POPMAIMOHHO-
i UCIOJIb3yEMbIe B | IJaHHOM 001acTH KOMMYHHKAITUOHHBI
npodeccnoHaTbH HayKe X TEXHOJIOTHUSIX,
oii obmacTu ¢ UCIOJIb3YEMBIX B
WCTIOJIb30BaHUEM JaHHOM 00nacTu
COBpPEMEHHBIX OCYIIECTBIISITH OTOOpP | ymMeHue oTOuparh U | CIOCOOHOCTH Ha
METOIOB u WCIIOJIB30BATh | UCIIOJIB30BaTh METOMIBI | BRICOKOM  YPOBHE
UCCIIETIOBaHUS U ONTUMAJIbHBIE METOJIbI | HCCIIEAOBaHUS U | OCYLIECTBIATh
MH(POPMAIIMOHHO- WCCIICIOBAHHS U | IPUMEHSTD oToop "
KOMMYHHKAI[UOH COBpEMEHHBIE nH(pOPMaLMOHHbBIE 3P HEKTUBHO
HBIX TEXHOJIOTUI WH(POPMAIOHHBIE TEXHOJIOTUH C yYETOM | HCIIOJIb30BATh
yMeeT TEXHOJIOTHH B | cienupuku COBpEMEHHBIE
(npoxBu | Hay4YHOU npodeccuoHanbHOM HCCIIEN0BATENBCKUE
HYTBIA) | I€ATEIbHOCTH oOnactu METOAbl aHajau3a H
MIPUMEHEHHS
MH(POPMAIMOHHBIX
TEXHOJOTHI c
YUETOM CHEeIUPUKU
HaTpaBJICHUS
MOJITOTOBKH
HaBbIKaMU BJIa/ICHUE CIOCOOHOCTh Ha
UCIOJIb30BAHUSA COBPEMEHHBIMU BBICOKOM  YpOBHE
COBPEMEHHBIX METOJaMH  HAYYHOTO | BIIQJIETh HAaBBIKAMHU
METOZIOB  HAY4YHOTO | MCCIeIOBaHUs U | CHCTEMHOI'O
WCCIIEIOBAHHS U | ”HPOPMAIIMOHHO- WCTIOJIH30BaHUS
HaBbIKaMU KOMMYHHUKAIIUOHHBIX | COBPEMEHHBIX
MIPUMEHEHHSI TEXHOJIOTUI METOZOB HAYyYHOTO
BlajeeT | MH(pOPMAIMOHHO- HCCIIEI0BaHUS u
(BBICOKH | KOMMYHHUKAITMOHHBIX HaBBIKAMHU
i) TEXHOJIOTHI B HAyKe 3¢ (heKTUBHOTO
MIPUMEHEHHS
MH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBI
X TEXHOJIOTMHA B
COOTBETCTBYIOIIIEH
npodeccuoHaNbHOMI
chepe
I1K-1 3HAET (GyHIaMEeHTaJIbHBIE U | 3HAHHE CIIOCOOHOCTh




Cnoco6HOCTH (moporoB | mpUKIamHbIE pa3Aeibl | GyHIaMEHTAIbHBIX H | TBOPUYECKOTO
TBOPYECKHU I CrelHaTbHbBIX MIPUKIIATHBIX UCTONb30BaHUS B
HCIIO0JIb30BAaTh B YpOBEHb) | (MPODUIBHBIX) pasnenoB Hay4YHOU,
HAy4YHOH, JVCLUTUIHH, CHelHaTbHbBIX MIPOU3BOJICTBEHHO-
IIPOU3BO/ICTBEHHO BapHUaHThI (mpo(hnIbHBIX) TEXHOJIOTHYECKON U
- TBOPYECKOTO JVCLIUATUINH, Me/1arOrMueCKOn
TEXHOJIOTUYECKOI UCIOJIb30BAHUSA B | BApUAHTOB JeATeNbHOCTH
u HAy4YHOH, TBOPYECKOTO (byHIaMEeHTAIBHBIX
IIe1aroruuecKon IIPOU3BO/ICTBEHHO- UCIIOJIb30BaHUS B| U IPUKJIAHBIX
JEATEIIbHOCTH TEXHOJOTUYECKOM M | HAYYHOMH, paszaeion
3HaHUS Ie1arornyeckon IIPOM3BOJICTBEHHO- CreLUaIbHbIX
(byHIaMEeHTaIbHBI NeSITeIbHOCTH JAHHBIX | TEXHOJOTHUYECKOW | | (IPO(HIBHBIX)
X U IPUKJIaJIHBIX pa3zeinos Ie1aroruyeckon JIUCLUIUINH
pa3nennon JeSITeTbHOCTH
CrielMalbHbIX JTAaHHBIX Pa3JIe0B
(mpopuIbHBIX) TBOPYECKU YMEHHE  TBOPYECKH | CHOCOOHOCTh
JUCLUIUINH WCIIOJIb30BaTh B | UCMOJIb30BaTh B | TBOPYECKU
Hay4HOH, Hay4HOH, HCII0JIb30BAaTh B
IIPOU3BO/ICTBEHHO- IIPOU3BOJICTBEHHO- Hay4HO,
TEXHOJIOTHYECKOW W | TEXHOJOTMYECKOW | | MPOM3BOACTBEHHO-
Ie1arornyeckon [e/1aroruyeckon TEXHOJIOTHYECKON U
yMeeT JESTeIbHOCTH 3HAHUS | ICATEIILHOCTU 3HAHMA | MEAarOrHYECKON
(mponBu | pyHIaMEeHTaNbHBIX U | (QYHJAMEHTAIbHBIX U | IEATEIBHOCTH
HYTBIA) | IPUKIATHBIX MIPUKJIATHBIX 3HAHUS
pa3zesnos paszesnos byHIaMeHTaJIbHBIX
CTeHaTbHBIX CHeHaTbHBIX " MPUKIIATHBIX
(mpoHITBHBIX ) (MpoHUITBHBIX ) pasnenoB
JVCTIUTUTAH JVCTIATUTHH CTIeIMATBHBIX
(mpouABbHBIX)
JTMCIUTUINH
HaBBIKAMU BJaJICHUE HAaBBIKAMH | CIIOCOOHOCTD
TBOPYECKOTO TBOPYECKOTO TBOPYECKH
UCIOJIb30BAHUSA B | UCIIOJIb30BaHUS B | HCHOJIb30BATh B
Hay4HOH, Hay4HOMH, Hay4HOMU,
MIPOU3BO/ICTBEHHO- IPOU3BOJICTBEHHO- IIPOU3BOJICTBEHHO-
TEXHOJIOTMYECKOM M | TEXHOJIOTHYECKOW M | TEXHOJIOTUYECKON H
BIaJIeeT | MeJarorun4eckoi Ne/1arornyeckon Ne/1aroruyeckon
(BBICOKH | ESATETBHOCTH 3HAHWU | ACATEIBHOCTH 3HAHUH | NESTEIbHOCTH
i) (GyHIaMEHTAIBHBIX U | QYHAaMEHTAJIbHBIX MU | 3HAHUS
MIPHUKIIAIHBIX MIPUKJIATHBIX byHIaMEeHTAIbHBIX
pa3zesnos paszesnos u MPUKIIATHBIX
CTeTHaTbHBIX CHeTHaTbHBIX paszesnos
(mpopunbHBIX) (mpo(hUIBHBIX) CHELMAIbHBIX
JUCLUTIIINH JVCHATIIINH (mpouIbHBIX)
JUCHUUIUINH
[IK-2 Bnagenue COBPEMEHHBIE METO/Ibl | 3HAHUE COBPEMEHHBIX | CTIOCOOHOCTH
METOAaMHU U u CHocOOBI | METOZOB M CHOCOOOB | YCHEIHO M Ha
criocobamu sHaet WCCIIEIOBaHHS WCCIICIOBaHHS BBICOKOM  YpOBHE
UCCIIEI0BaHUS gf?pOFOB KJICTOYHBIX U | KJIETOYHBIX U | UCIIOJIb30BATh
KJICTOYHBIX H YPOBEHD) TKaHEBBIX CHCTEM, | TKAaHEBBIX CHCTEM, | COBpPEMEHHBIE
TKaHEBBIX MIPOLIECCOB UX | MPOLECCOB UX | METOIBI U CHOCOOBI
CHCTEM, KHU3HENIEATSILHOCTH U | )KU3HEJCSITEIbHOCTH M | HCCIICIOBAHUS




MIPOLIECCOB MX
JKU3HEAEATEIBHOC
TH ¥ DBOJIFOLINHU

IBOJIIOLIMH HBOJIIOLIAN KJIETOYHBIX u
TKAHEBBIX CHUCTEM,
IIPOLIECCOB nux
JKA3HEACATEIBHOCT
U ¥ 3BOJIOLUHU
HCIIOJIb30BaTh B | YMEHHUE HCIIOIb30BaTh | CHOCOOEH
Hay4HBIX B Hay4YHBIX | UCIIOJb30BaTh B
HCCIIEI0BAHUAX UCCIIEA0BAHUAX Hay4YHBIX
COBPEMEHHBIE METO/Ibl | COBPEMEHHBIE METOABI | UCCIIEIOBAaHUAX
yMeer u CrocoOsl | U CHOCOOBI | COBPEMEHHBIE
(nponeH UCCIIEIOBaHM WCCIICIOBAHMS METOABI U CHOCOOBI
N KJIETOYHBIX U | KJIIETOYHBIX U | UCCIIEOBaHUs
HYTEIF) TKAaHEBBIX CUCTEM, | TKAaHEBBIX CUCTEM, | KJIIETOYHBIX u
IIPOLIECCOB UX | IpOLIECCOB UX | TKAHEBBIX CHUCTEM,
KU3HEICATECIBHOCTH U | )KU3HEAEATEIbHOCTU U | IIPOLIECCOB nux
9BOJIIOLIMH HBOJIIOLIAU KU3ZHEEATEIBHOCT
U ¥ 3BOJIIOLUU
HaBbikamu BJIQJICHUE HaBBIKaMM | CIOCOOEH Ha
HCII0JIb30BAHHUS B | UCIIOJIb30BaHUs B | BHICOKOM  YPOBHE
Hay4YHBIX Hay4YHBIX IIPOBOAUTD
HCCIIEI0OBaHUAX UCCIIEIOBAHMAX UCCIIEJOBAHMSI,
COBPEMEHHBIX COBPEMEHHBIX HCIIONIB3Ys
BJaJIeeT | METOJIOB U CIIOCOOOB | METOJIOB M CHOCOOOB | COBPEMEHHbBIE
(BBICOKM | MCCIIEIOBaHUS HCCIIE0BAHUS METOABI U CHOCOOBI
i) KJIETOYHBIX U | KJIIETOYHBIX U | UCCIIEOBAHMS
TKaHEBbIX CUCTEM, | TKAHEBBIX CUCTEM, | KJIETOYHBIX u
IIPOLIECCOB UX | IpoleccoB UX | TKAHEBBIX CHCTEM,
KU3ZHENEATEIIBHOCTU U | KU3HEIEATEIIBHOCTH U | IIPOLIECCOB nux
3BOJIIOLUA JBOJIIOLUU KU3ZHEEATEIBHOCT

1 1 3BOJIFOIIUH




OueHovHbIe CPpeACTBA AJs POMEKYTOYHOM aTTeCTANMHU

MeToanyeckue yKa3zaHus 1o cayde 3a4era

Ha 3aueTre B KauecTBe OIIEHOYHOI'O CPEICTBA NMPUMEHSETCS coOeCe0BaHne
II0 BOIPOCaM, COCTAaBJICHHBIM BEAYIIMM IpENoAaBaTeeM. 3adeT NPUHUMACTCA
BEIyIIUM IPENOAABATEIIEM WIN €0 aCCUCTEHTOM.

Bo Bpemsi mpoBeneHHUs 3aueTa acHMpPaHThl MOTYT IOJIb30BaThCs pabouei
nporpaMMoil y4eOHO#l AUCHUMIUIMHBL. B cilydae WCMoONb30BaHUs AacUPaHTOM
CPEACTB JUIsl CHUCBHIBAHMS, MPENOJABATENb UMEET IPABO YAAIUTH ACIHUPAHTA C
3a4eTa, a B 9K3aMEHALIMOHHYIO BEIOMOCTb ITOCTaBUTh HE3a4ET.

[Ipun sBKe Ha 3aueT acmUpaHThl OOsA3aHBI HUMETh MPH ceOe BEIOMOCTb.
[IpenogaBaTens 3amoyiHAET COOTBETCTBYIOLIME Tpadbl BEJOMOCTH acClUpaHTa:
Ha3BaHUE AMCIUIUIMHBI B COOTBETCTBUU C YYEOHBIM IUJIAHOM, €€ TPYJIOEMKOCTb,
(damunus npenojaBaTelis, OlleHKa, JaTa, MOANUCH.

JIna  cmaym yCTHOrO — 3ayera  acOMpaHT — IpUIVIalaercs B
CIECLUAIM3UPOBAHHYIO ayIUTOPUIO. BBIXOAUTE U3 ayauTOpUM BO BpEMs
NOJrOTOBKM K oOTBeTaM 0O€3 paspellieHHs NpernojaBares —aclupaHTaM
3anpelaercs. Bpems, npenocrasisieMoe aclUpaHTy Ha IOATOTOBKY K OTBETY Ha
yCTHOM 3auete — 30 MUHYT.

IIpy cpage  ycTHOro  3adera  IIpenojaBarellb  MOXET  3a/1aBaTh
JOTIOJIHUTENBHBIE BOMPOCHL. ECIM acnupaHT 3aTpyAHSAETCS OTBETUTh HA OJHH
BOIIPOC, TO €EMY MOXHO MPEMJIOKHUTh OTBETUTHh Ha JPYrod, HO He 0oyiee OJHOTO
pasa.

[Ipr mpoMEXyTOUHOW aTTECTAIMM YCTAHOBJIEHBI OLICHKA HA 3a4eTe:
«3aYTEHO» U «HE 3aYTEHOY.

IIpu HesBKe acnupaHTa Ha 3a4eT 0€3 YBAXKUTEIbHON MPUYMHBI B BEIOMOCTH
JIEJIAeTCA 3aIUCh «HE SABUIICSY.

OneHKH, BBICTABIICHHBIE MTPENOIABATENIEM 10 UTOTaM 3a4yeTa, HE MOJJIexKar
MepecMOTpy. ACIHUPAHT, HE COTJIACHBIM C BBICTABJICHHOW OILICHKOM, UMEET IMPaBo
nojiate 3asBiaeHHe Ha uMs jaupektopa lllkonel. B ciaydae obocHoBaHHOCTH
IIOJAHHOTO 3asBieHus aupekrtop IIIKosbl co3maeT KOMHCCHIO B COCTaBE TpPEX
npenojaBaTesied Mo  cooTBeTCTByromed kadeape. OleHka, MOJy4YeHHas
aCIIMPaHTOM BO BpeMs Iepecaady 3a4e€Ta KOMUCCUH, SBJISIETCS OKOHYATEIIbHOM.

Kpurepuu BoicTaB/IeHHsI OLICHKH HA 3a4eTe

«3a4meHo» CTaBUTCA TOr'a, KOrjga aCvupaHT CBO60)IHO BJIAACECT TCOPETUICCKUM
MaTepralIoM I/ISy‘IaCMOﬁ AUCHUIUIMHEBI, HC HOOIIYCKAcT OIIMOOK npu
OTBCTAX Ha 3aJlaBa€MbIC BOIIPOCHI, UCIIOJIb3ys HArJIsIJHBIC Ta6J'II/IIII)I,
HJIIM AOOMYCKACT HCEKOTOPBIC HETOYHOCTH B OTBETAX, HO 6LICTpO
HCITPABJISICT OIINOKHU Ipru 3aJaBaHUM €MY HABOAAIIHNX BOIIPOCOB.
KpOMe TOro, aClupaHT OPUCHTHUPYCTCA B COBPCMCHHBLIX BOIIpOCax
KJICTOYHOH 6I/IOJ'IOFI/II/I, OUTOJIOTUU U THCTOJIOTHH.

«(He 3a4MmeHOo» CTaBUTCA TOT'Zld, KOTIa ACTIMPAHT HC BJIAJICCT MaTCpUajIiOM 1/13yqaeM0171
JUCIIMITIINHBI, HE OTB€YACT Ha  JOIIOJIHUTCIBHBIC BOITPOCKHI
npenoaaBareyida M HEC OPHUCHTHUPYCTCA B COBPCMCHHBIX BOIIPpOCAX
KJICTOYHOM 6I/IOJ'IOFI/II/I, OUTOJOTHMHU U TUCTOJIOTUH.




MeToauveckue yKasaHus 0 ¢Aa4ye IK3aMeHa

CornacHo mnpukaza MuHucTepcTBa oOpa3oBaHUs U Hayku Poccuiickoit
®enepauuu ot 28 wmapra 2014 1. No 247 «OO06 yTBepKIeHUM TOpsAJIKa
MPUKPEIUICHHS JUI U1 CIauyd KaHJIWJATCKUX AK3aMEHOB, CHA4YM KaHAUAATCKHUX
HPK3aMEHOB W WX TMEpeyHs», KaHJIWJATCKUE OSK3aMEHbl SBISAIOTCS (opMoi
MPOMEKYTOUYHOM aTTECTAllUM IPU OCBOEHUU NPOrpaMM IMOATOTOBKM HAy4HO-
MEJarOTMYECKUX KaJIpOB B aCIUPAHTYPE.

JIns mpueMa KaHIWJATCKUX DK3aMEHOB CO3JA0TCSI KOMHCCHUU TIO MPHUEMY
KaHAUAATCKUX 3K3aMEHOB M3 YMCJia HAYYHO-TEIaroruueckux pabOTHUKOB (B TOM
yuciae paboTalImUX 1O COBMECTHUTENIBCTBY), BBICOKOKBATU(DUIIMPOBAHHBIX
HAy4YHO-TIEJATOTUYECKUX W HAY4YHBIX KaApoB. B cocTaB »sK3aMEeHAlMOHHOU
KOMHUCCHUHM MOTYT BKJIIOYAThCS HAYYHO-TIEIAarOTHYECKUE PAOOTHHUKU APYTHX
OpraHu3aIuu.

Pemenne 5sK3aMeHAIIMOHHOW KOMHUCCUU O(OPMIISIETCS MPOTOKOJIOM, B
KOTOPOM YKa3bIBaeTCs:

HAaVMEHOBAHUE JUCLHUIUINHBL,

KOJl 1 HaUMEHOBAHHE HAIpPaBJICHHS MOATOTOBKH, MPOQPHIb, O KOTOPOMY
CHAAaBaJICAd KaHIUIATCKHUI YK3aMEH;

BOIIPOCHI MO OMJIETaM U JIOTIOJHUTEIBHBIE BOIIPOCHI;

OIICHKAa YPOBHSA 3HaHUM acnupaHTa (Mo MATHOAUTLHOM IIKae);

dbamuus, UMsi, OT4ECTBO (TOCIEAHEE - NMPU HAJIUYMM), yU€Has CTEICHBD,
YYEHOE 3BAHUE U JIOJHDKHOCTD KaXKJIOr0 WICHA 9K3aMEHAIMOHHON KOMUCCHH.

[IpoToKOJNI  MOANMCHIBAETCA  WICHAMHM  JK3aMEHAIlMOHHOM  KOMHCCHH,
MPUCYTCTBYIOIIIMMHA Ha HK3aMEHE, U YTBEPKIAACTCS MPOPEKTOPOM MO HAYYHOU
pabore.

Ha »x3amene B KadecTBE OLEHOYHOTO CpEIACTBA  MPUMEHSACTCS
co0Oecer0BaHUE 1O BOMPOCaM OUJIETOB, COCTABICHHBIX BEAYIIIUM IPEIOaaBaTeIeM
U TIOJIUCAHHBIX 3aBEAYIOMMM Kadenpoil U MpOpeKTOpoM MO HaydyHOU pabore.
DK3aMeHbl MPUHUMAIOTCSI KOMHUCCHUEW B COCTAaBE BEAYILETO IMPENoJaBaTesi, €ro
ACCHUCTEHTOB M JIPYTUX CHEIUAIMCTOB M3 YHCIIa BBICOKOKBATH(UIIMPOBAHHBIX
Hay4YHO-TIEIAarOrMYE€CKUX U HAYYHBIX KaJpOB.

Bo BpeMms npoBeaeHus 3K3aMeHa aCIIUPAHTHl MOTYT TOJIb30BaThCs paboyeit
nmporpaMMoi ydeOHOM JHUCHMIUIMHBIL. B cilydae HCIOIB30BaHUS aCIHUPAHTOM
CPEACTB ISl CHHCBIBAHUS, KOMHUCCHUS HMMEET NpPaBO YIAIWUTh aCIUPaHTa C
HK3aMEHA, a B TPOTOKOJ IK3aMEHA IMOCTABUTh HEYJOBICTBOPUTEIBLHYIO OIICHKY.

[Ipu sBke Ha 2K3aMeH acMHUpPaHThl 00S3aHBI UMETh IMPHU cede TOKYMEHT,
YIAOCTOBEPSIONIMKA  JIMYHOCTh  aClUpaHTa. Bexaymmui nOpenogaBareiab  WIH
[Ipencenarens KOMUCCHM 3aIlOIHSAET COOTBETCTBYIOIIME MYHKTHI MPOTOKOIA (CM.
BBIIIIE).

BrixonuTh U3 ayaAuTOPUU BO BpEMs MTOATOTOBKU K OTBETaM 0€3 pa3pelieHus
YJIEHOB KOMMCCHM AacClHMpaHTaM 3amnpemiaercs. Bpewms, mnpenocrasisieMoe
aCMMpaHTy Ha MOATOTOBKY K OTBETY Ha YCTHOM 3K3aMeHe — 60 MUHYT.

[Ipu mnpoBemeHnu »HK3aMeHa OHK3aMEHAIMOHHBIA OWJIET BBIOMpAET cam
actiupadT. [Ipu cmade ycTHOTO 3K3aMeHa 0001 YjIeH KOMUCCHH MOXKET 3a7aBaTh
JIOTIIOJTHUTEINIBHBIE BOMNPOCHL. Eciy acnupaHT 3aTpydHSAETCS OTBETUTH HAa OJHMH



BOMNPOC BBIOPAHHOTO OWJIeTa, TO €My MOXKHO MPEAJIOKUTH B3SITh JIPYroil OHMIIET,
IIPU 3TOM OIIEHKA CHUYKAETCS Ha OaJl.

[Ipu npomexyTOYHOW aTTECTalMd YCTAHOBJICHBI OIICHKH Ha DK3aMeHax:
«OTJIMYHO», «XOPOILIO», «YTOBICTBOPUTEIBHO» U «HEYIOBIECTBOPUTEIILHOY.

[Ipu HesBKke acnupaHTa Ha SK3aMeH 0e€3 YBaXUTEIbHOW NPUYHUHBI B
BEJIOMOCTH JIEIAETCs 3aMUCh «HE SIBUJICS.

OueHKH, BBICTABJIEHHBIE SK3aMEHATOPOM IO MTOTaM »HK3aMEHOB, HE
NOJJIEkKAT MEPeCMOTpPy. ACHHpAHT, TMOJIYYMBIIMKA Ha DK3aMEHE OLEHKY
«HEYIOBJIETBOPUTEIBHO» MUMEET MPAaBO HA MOBTOPHYIO nepecaady. st 3Toro o
nojaer 3asBieHue Ha ums aupektopa llkomel. B ciiyyae 000cHOBaHHOCTH
MOJAHHOIO 3asiBIEHHS JUpeKTop IIKOJIBI CO37a€T KOMHCCHIO B COCTaBE TPEX
mpernojiaBaresied  1mo  cooTBeTcTByIomerd Kadenpe. OreHka, TOMy4YeHHAs
aCIIMPaHTOM BO BpeMsi MIEpeCIaun SK3aMeHa KOMUCCUH, SIBJIAETCS OKOHYATEIbHOM.

Ikana oneHuBaHus (3K3aMeH)

Onenka Kpurepun

Ouenka «5» AcCNHpaHT TOKa3zajl pa3BEPHYTHIM OTBET, NMPEACTABISIOLIUN

«OTIUYHO co0ol CBSI3HOE, JIOTHYECKOE, IMOCIIECIOBATEILHOE PACKPBITHE
MOCTAaBIEHHOTO BOMNPOCa, IIMPOKOE 3HAHHE JIUTEPaTypBhI.
Acrnupant OOHapyXHIT [IOHUMAaHHE MaTepuaia,

000CHOBAHHOM CY)KﬂCHHﬁ, CIIOCOOHOCTH IIPUMCHUTD
ITOJIYYCHHBIC 3HAHUS HaA ITPAKTUKE.

Onenka «4» AcnupaHT JaeT  OTBET, YIOBJIECTBOPSIONIMM TEM  XKe
«Xopomo» TpeOOBaHUSAM, 4YTO W Ul OLEHKH «5», HO JOIYCKaeT
HEKOTOpbIe OLIMOKH, KOTOpPbIE MCIPABIIAET CaMOCTOSITEIbHO,
Y HEKOTOPBIE HEJIOYETHI B U3JI0KEHUH BONPOCA.

Onenka «3» AcnupaHT OOHapy»XMBaeT 3HAHUE M MOHUMAaHHE OCHOBHBIX
«Y IOBJIIETBOPUTEITBHO» MOJIO)KEHUN JAHHOM TEMBbI, HO M3JIaraeT MaTepuall HEMOIHO U
JIOITYCKaeT HETOYHOCTH B OTBETE.

Onenka «2» AcnupanT oOHapyXMBaeT HE3HaHHE OOJBIION  YacTu

«HeynoBneTBOpUTENbHO» | IPOOTIEeM, CBS3aHHBIX C HM3yYEHHEM BOIPOCA; JOMYyCKaeT
OITMOKY B OTBETE, UCKAXKACT CMBICT TEKCTa, OCCIIOPSIOYHO H
HEYBEpEeHHO  wW3naraer  Martepuain. JlaHHas  OIleHKa
XapaKTCPU3yCT HCAOCTATKH B IIOATOTOBKE acrpanTa,
KOTOpBIE€ SIBJISIOTCS CEPHE3HBIM MPEMSITCTBUEM K YCHEIIHON
poeCCUOHANBHON U HAYYHOU JESTEITHHOCTH.

Bonpocsl k 3auery no gucuuininHe «Kiierounass 0MoJiorusi, (MTOJIOT s,
rucrojorus» (3 cemecrp)

1. buonorus knerku - Hayka o kierke. CoBpeMeHHbIE MPOOJEMBI U 3aJauu
KJIETOUHOM Ouosioruu. OTHOIIEHUE K IPYTUM HayKaM.

2. Wctopusi co3ganus kjietouHod Teopuu. COBPEMEHHOE COCTOSHHE KJIETOYHOU
TEOpHUH, €€ TTOCTYJIaThl. 3HAYEHUE KJIETOUYHOW TEOPHUH.

3. Meroanku — TEXHOJIOTHYECKUE TTPUEMBI UCCIIEIOBAHUS KIIETOK, UX OpTaHEel U
MOJIEKYJT (MPUOOPHI, POIUCH, MPOTOKOJIBI). MEeTOT KaKk METOJIOJIOTHS - OOIIIHIA
MOAXO0/, MPUHLIHNII, JIOTUKA UCCIIETOBAHUS.

4. Dduzuko-XxMMHYECKasi CYIIHOCTh >XMBOW Marepuu. HampaBnenuss u (Qopmsr
MeTabor3ma.
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XUMHUYECKUN COCTaB KIIETOK. YTieBoAbl. JIumunapl. benku, WM NPOTEHUHBI.
Hyxneunossie kucnotsl (PHK u JIHK).

Cunre3 6enkoB. KiieTouHbli TEHOM U €ro BOCIIPOU3BEICHHUE.

IlenTtpanbHas jgormMa MOJEKYJISIpHOM  Owojoruu. ['eHeTHYecKuid  KOJI.
CamoBocIpon3BeIeHuEe TeHETHUEeCKOM HH(POpMaIIUu.

PeaktuBHOCTh (pa3apakuMoOCTh) KJeTok. KilerouHoe moOBpexXaeHHE OT
Hecrienupuueckux pasapaxuteinci (dhakrtopos odmiero aeicTsus). Kierounoe
MOBPEXACHHE OT CIIEU(UISCKUX pa3apaKUuTeNIeH.

Krerounsle perienTopsl — uX THMBL. JIMTaHIBI U CTTIOCOOBI MX B3aUMOJCHCTBUS C
penenTopamu.

Crpoenue memOpan. Kommaptmentanuzanusa. [Ipo- u sykapHOTHBIE KIETKH.
bruoMeMOpaHbl — OCHOBa KOMIAPTMEHTALIMH KJIETKH.

UYto Takoe reHeTndecKuM anmnapar kiaeTku? Knerounslid reHom. ['eHeTnueckui
amnrmapar Ipo- U 3YKapHOTHBIX KIIETOK.

Pa3smep renoma. O0uiee cTpoeHue 1 PyHKIHS KIETOYHOTO siipa.

CtpykTypa Hykieouga mpokapuoT. CTpykTypa XpomaTHHa (XpOMOCOM)
ayKapuoT. HykiieocoMbl, HYKJI€OMEPBI, XPOMOMEPHI, XPOMOHEMA, XpOMAaTHU/IA.
DyXpOMAaTHH U TETEPOXPOMATHH.

Cmnaticunar. Mopdonorudeckoe Boipakenue cunreza MPHK. Monekynsipubie
MEXAHU3MbI IIPOLECCUHTA U CIUIAVCUHTA.

Mogenn wu3y4eHHs] TPAHCKPUIILIMM — MOJHUTEHHBIE XPOMOCOMBI IUIITEP U
XPOMOCOMBI-JIAMITOBBIE IETKH B MEMOTHYECKUX OOLIUTAX.

Anpeimkoselii opranusarop. Cunre3s m mponeccunr pPHK, monexynspras
CTpYKTypa prubocoM. YHCIIO SAPBIIIEK.

S nepHbIil MaTpuKc — oOLIask XapakKTepUCTHKA, COCTaB U cTpoeHue. CTpoeHue u
OCHOBHbIE (DYHKLIMH sIIEpHON 000JI0YKK. BapuaHThl TpaHCIOpTa BEIIECTB W3
d7pa B IIUTOIUIa3My U 00paTHO. SAAepHO-IIMTOIUIa3MaTUYECKUE OTHOIICHUS —
UX XapaKTEPUCTHUKA.

Omnpenenenue Mmuactudeckoro wetabonmusma. Ha dro oH HampaBieH?
XapakTepucTuKa CHUCTEMBI TUIACTUYECKOTO METabOJIM3Ma Kak BaKyOJISIPHOMN
CUCTEMBI KJIETKU. BakyoisipHas cucteMa npo- U 3yKapuOTHBIX KIIETOK.

OOmasi xapaKTepUCTHKA HHAOIUIA3MATHUECKOro peTukyiatoMa. OcoOeHHoCTH
CTPOECHUS 151 (GYHKIIMOHUPOBAHUS  IIEPOXOBATOTO (TpanyJIIpHOTO)
DHAOIUIA3MATUYECKOTO PETUKYJIIOMA. BHOCHMHTE3, MPOLECCUHT W TPaHCHOPT
Oeka.

['mankuii SHAOIIIA3MAaTUHYECKUM PETUKYIIIOM U €T0 ITPOU3BOJAHBIE. BUOCUHTESBI,
JNETOKCUKAIIMS, KOHIEHTPUPOBAHUE BEILIECTB.

Crpoenne anmapara ['onpmxu (miacTMHYATOro Komiuiekca). OCHOBHBIE €ro
¢bynkuun. Cekpensi, OOHOBJIEHHUE IMJIa3MaJIEeMMbl, BHYTPUKIICTOUHAS] N30SI
BEILIECTB.

Opranuzainust 1u30coM. JIM30COMBI U BHYTPHUKIETOUHOE MUIEBapeHue. AyTo-
u rerepodarmusi.

OcHOBHBIE MEXaHM3Mbl MHTErPALMM PA3JIMYHBIX CTPYKTYpP BaKyOJSIPHOMN
CUCTEMBI KJIIETKU. JHJI0- U SK30MeMOpaHbl. MeMOpaHHBIH MOTOK B KIIETKE.
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Onpenenenue AHEPTETHUYECKOTO MeTabom3Ma. Monekysl c
Makposprudeckumu cBsizsiMu. Ctpoenue u GyHkiuu ATO. Hukn ATO.
XeMocuHTe3, POTOCUHTES, TIIMKOJIN3, IbIXaHUE.

Crpoenne M (YyHKIMOHHUPOBAHUE XJIOPOILJIACTOB M MUTOXOHApuid. Teopus
Muruenna. Cunre3 AT® Ha rma3maieMMe MPOKAPUOT.

O6mass mopdonoruyeckas xapakTepucTHKa MUTOXOHApuil. CTpykTypa u
bynkuuu miactua.  [lolyaBTOHOMHOCTh  TUIACTHJT U MHUTOXOHJIpUN B
DYKapHOTHBIX KJIETKAaX, MpobjseMa HuX OHOreHe3a M SBOJIOUUU KIETOK.
CumOunoreHe3 3yKapruOTHBIX KJIETOK.

CocTaB ONOpPHO-IBUTaTE€IbHON CHCTEMBI IPO- W JYKAPHOTHBIX KIIETOK.
JIBuraTenbHbIe CTPYKTYPBI LIUTOCKENIETA, MX OCHOBHBIE CBOWCTBA.
[IpoMexyTouHble GUITAMEHTHI, UX Pa3HOOOpazue U PyHKIHNU. XapaKTepUCTHKA
MPOMEKYTOUHBIX (DHUIIAMEHTOB U3 Pa3HBIX THIIOB TKaHEH.

OOmas xapakTepucTUKa MHUKPO(UIAMEHTOB. AKTUH-MHUO3UHOBBIH KOMILIEKC.
KopTukansubie GpunamMeHTsl, cTpecc-PuOpULIbI 1 MUOPUOPUIUIHL.

OO01as xapakTepucTUKa MUKpOTpyOouek — cTpoeHue u ¢pyHkiuuu. Llentpuonu
U KJIETOYHBIN LeHTp. TpaHcnopTHas QyHKIUS MUKPOTPYOOUEK, IBUTaTEIIbHbIE
oenku. PecHnuku u Krytuku. Opranu3anus >KIyTUKOB OaKTepUi.
XapakTepuUCTUKA OCHOBHBIX COCTaBHBIX YaCTE€d IIOBEPXHOCTHOIO aIllapara
KJIETKU:  Iula3MaThyeckas  MeMOpaHa  (IJia3MajiemMma),  TJIMKOKAaJHKC,
KOPTUKAJIbHBIN LUTOCKeNeT. OOHOBJIEHHE U POCT IJIa3MATHYECKOW MEMOpaHHBI.
TpancMeMOpaHHBI  TPaHCIOPT, €ro Bujbl. [lacCUBHBII W  aKTUBHBIN
TpaHCMEMOpPAHHBIA TpaHCHOPT. MeMOpaHHBIM MOTEHUHMal, €ro 3HAa4YeHHE.
BesukynspHblid TpaHCHOPT (MMHOLUTO3, (DarouTo3, 3K301[UTO3).

Penenuiusa. CoctaB M MeXaHU3Mbl JEHUCTBUSL MEMOpaHHBIX PELENTOPOB.
KananooOpa3yromue perientopsl. Katanuruueckue penenTopsl.

MemOpaHnHble aHTUTeHBl W WX peuentopsl. Penenuus B peakuusx
pacno3HaBaHMsT W HMMMYHHMTETAa. Penentopsl TOPMOHOB M MEIUATOPOB.
doTOpEUENITOPHI.

Mexkinerounblii  MaTtpukc.  Aare3uss  —  o0mias  XapaKTepUCTHUKA,
nocJyiefoBaTeabHble cTaguu. II0CTOSHHBIE MEXKKIIETOUHBIE KOHTAKTHI.
Krnerounsli uk:iI: nepuoabl uHTepdaspl, MUTO3. TOUKa «IIPUHATHS PEIICHUS,
BbIXOA B AU(PPEpeHUUpPOBKY. AIMNONTO3 M HEKPO3 KIETKU. Perymsuus
MUTOTHYECKOTO IUKJIA.

OcHoBHble 3akOHOMepHOcTH pemmkanun  JIHK: momykoHcepBaTUBHOCTSD,
PEIUIMKOHHAs OpraHu3alMs XpPOMOCOM, AaCHUHXPOHHOCTb, pernapaTUBHBIN
CUHTE3, PEIIUKAIUS TEJIOMEPOB.

Opranuzanusi MUTOTHYECKUX XpomocoMm. Kapuotum Buaa — €ro OCHOBHBIE
XapaKTEPUCTHUKHU.

Kunernyeckue MexaHu3Mbl MUTO3a: IpoMeTada3Hble U aHa(a3HbIe JBUKCHUS
XpPOMOCOM, LUTOKMHE3. MUTOTHUECKOE BEPETEHO M KApUOKHWHE3. Pa3nnuHble
MEXaHU3Mbl HUTOKUHE3A.

OcHoBHbBIE MOAU(DUKAIIMIE MUTOTHYECKOTO IUKJIA: MOJUIUIONINS U TOJUTCHHUS.
CpaBHHTENBHAS LUTOJIOIUSI MUTO3A.



41. I'uctorene3. CTBOJIOBbIE KJIETKH — MX CBOMCTBA M 3HAUEHHE JJII OPraHU3MOB.
CTBOJIOBBIE TOTUIOTEHTHBIE KieTKU. Knerounsni auddepon, kiaoH. Tumbl
KJIETOYHBIX MMOMYJIAIIHH.

42. Teopuss auddepenumanbHoil 3Kcnpeccud TeHOB. (OCHOBHOMW MEXaHU3M
muddepeHanbHOl  dKcnpeccu reHoB. KoMOuHaTOpuKka TE€HOB IyTEM
aJIIbTEPHATUBHOIO CIJIAiCUHTA.

43. CTpyKTypHBIE TEPECTPONKH T€HOMa C MOMOIIBI0 MOOWIBHBIX T'€HETHYECKUX
35IeMeHTOB. MI3MeHeHHe 103l TeHOB HAa OCHOBE aMIUTM(UKALINKA U JUMUHYIUH
XpOMAaTHHA.

44, UnaykTopsl M MeXaHU3Mbl JU(PGEpPEHIUPOBKU KIETOK. IMOpHOHaIbHAs
JeTepMUHAIUS Pa3BUTHSA. DMOpHOHATbHAS MHAYKLIUA pa3BUTH. ['yMopanbHas,
HEPBHAsI © UMMYHHAsI CHCTEMBI PEeryIauuu Au¢GepeHIInPOBKY.

Bomnpocsl k 3k3ameny no aucuuivinie «Kimerounas 01Mos10rus, uMTOJIOTUS,
THCTOJIOTHS»

1. buonorus wierku - Hayka o kierke. CoBpeMeHHbIE MPOOJIEMBbl U 3aJauu
KJIeTOUHOM Ononoruu. OTHOIIEHHE K IPYTUM HAyKaM.

2. Wctopusa coznanusi kiaeTouyHod Teopuu. COBpEMEHHOE COCTOSIHUE KJIETOYHOM
TEOPHUH, €€ OCTYJIAThl. 3HAUEHUE KIIETOYHON TEOPUH.

3. MeTomuKN — TEXHOJOTHIECKHAE TIPUEMbl HCCIISOBAHUS KIETOK, HX OPTaHeI U
MOJIeKyJ (TpuOOpHI, MPOMUCH, MPOTOKOJIbI). MEeTO1 KaK METOI0JIOTUS - OOIIUIA
MOAXO/I, TPUHIIHUII, JTOTUKA UCCIIEAOBAHUS.

4. OuU3MKO-XMMHUYECKas CYUIHOCTbh >XMBOW wmatepuu. HampaBienus u ¢popMbl
MeTaboJIu3Ma.

5. XUMHYECKUM COCTaB KJIETOK. YTieBonbl. Jlununbl. benku, uiv mpoOTEUHBI.
Hyxneunossie kucnorsl (PHK u IHK).

6. Cuntes OenkoB. KineTouHbIl réHOM 1 €ro BOCIIPOU3BE/ICHHE.

[lenTpanpHass [gormMa MOJICKYJSIpHOM  Oumosioruu. ['eHeTHYecKuil  KOI.

CamoBocIipon3BeIeHue TeHETHUECKOM nH(pOopMaIuu.

8. PeakTuBHOCTH (pa3mpakxMMOCTh) KJIETOK. KieTouHoe TOBpEXIEHHUE OT
Hecnenuduuecknx pasapaxkurencit (paxkropo obdiero aeiicteus). Kierounoe
MOBPEXKICHNE OT CICIU(PUIECKUX PA3APAKUTEICH.

9. KnerouHble penenTopsl — UX TUIIBL. JIMTaHABI U CITOCOOBI KX B3aUMOJICUCTBUS C
peuenTopamMu.

10. Crpoenue memOpan. Kommaptmentanuzauus. [Ipo- u sykapHOTHBIE KIJIETKH.
buomeMOpaHbl — 0CHOBa KOMIIAPTMEHTAIIMH KJIETKH.

11.Yro Takoe reHernyeckuid annapat kietku? Kinerounslii reHoM. I'eHeTnueckuii
arrapar Mpo- 1 3yKapUOTHBIX KJIETOK.

12. Pazmep renoma. O611ee cTpoeHNE U (PYHKITUS KIETOYHOTO SIpa.

13.Ctpyktypa wHykjieouma mpokapuoT. CTpykTypa XpoMaThHa (XpPOMOCOM)
sykapuoT. Hykineocomsbl, HyKJI€OMEphI, XpOMOMEPHI, XPOMOHEMA, XPOMATH/IA.
DyXpOMaTHH U TE€TEPOXPOMATHH.

14. Cnnaiicunr. Mopdomnoruueckoe Boipaxkenue cuuteza MPHK. MonexymnspHbie
MEXaHH3MBbI ITPOLIECCUHTA U CILIalCHHTA.

~
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Mopenn u3y4eHHs TPAHCKPUIILMKA — IOJHUTEHHBIE XPOMOCOMBI JUNTEP M
XPOMOCOMBI-JIaMIIOBBIE IETKH B MEMOTUYECKUX OOLIUTAX.

AnpseimkoBelii opranuszaTop. Cunrte3 u mnpoueccudr pPHK, monexynsphas
CTpyKTypa pubocoM. UucIo saphIIex.

SnepHblii MaTpUKC — 00IIasi XapaKTEPUCTHKA, COCTAaB U cTpoeHue. CTpoeHHue U
OCHOBHBIE (DYHKIMU siiepHON 000J104KH. BapuaHThl TpaHcmopTa BEILECTB U3
Apa B IUTOIUIa3My UM 00paTHO. SepHO-IUTOIIa3MAaTUUYECKUE OTHOIIEHUS —
UX XapaKTepPUCTHUKA.

Onpenenenne Imactuyeckoro meradonusma. Ha dYro oH HampaBieH?
XapaKTepucTuKa CHCTEMbI IJJACTUYECKOr0 METadOoJM3Ma Kak BaKyOJSPHOU
CUCTEMBI KJIETKU. BakyousipHas cuctema npo- U 3yKapuOTHBIX KJIETOK.

OOmasi xapakTepUCTHKA HHAOIUIA3MATHUECKOTO peTukyiatoMa. OcoOeHHOCTH
CTpO€HHMA ¥  (PYHKIMOHUPOBAHHUS  WLIEPOXOBATOro  (TPaHyJAPHOTO)
SHJOIUIA3MaTUYECKOr0 PETUKYIIOMA. BHOCHMHTE3, NPOLECCHHI U TPAHCHOPT
Oenka.

['magkuii 3HAOIIIA3MAaTHYECKU PETUKYJIIOM U €r0 ITPOU3BOAHbIE. BUOCHHTESHI,
JETOKCUKALMSI, KOHIICHTPUPOBAHUE BEILIECTB.

Crpoenne anmapara I'onapmku (IIacTMHYATOrO KoMIuiekca). OCHOBHBIE €ro
¢ynkuu. Cekpensi, 0OHOBJIEHUE TIa3MalleMMbl, BHYTPUKJIETOUHAS U30JISLUSL
BEILECTB.

Opranuzanust IM30coM. JIM30COMBI U BHYTPUKIIETOYHOE MUILEBApEHUE. AyTO-
U rerepodarusi.

OCHOBHBIE MEXaHU3Mbl MHTETpallMd pPa3IUYHBIX CTPYKTYp BaKyOJIPHON
CUCTEMBI KJIETKU. DHJ0- U 9K30MeMOpaHbl. MeMOpaHHBII MOTOK B KIIETKE.
Onpenenenue SHEPreTUYECKOTO MeTaboIM3Ma. Mousexynbl c
Makpospruyeckumu cBsizsiMu. Ctpoenne u ¢QyHkuun AT®. Hukn ATO.
XeMocHHTE3, (POTOCUHTE3, TTIMKOJIN3, TbIXaHHE.

Crpoenue u (GyHKIMOHUPOBAHHME XJIOPOIUIACTOB M MUTOXOHIpui. Teopus
Mutyemna. Cuare3 AT® Ha ma3zmMaieMMe TPOKapUOT.

O6mrast mopdornoruyeckas xapakTepucTHKa MUTOXOHApuil. CTpykTypa u
¢yHkiuu  mnactul.  [lodyaBTOHOMHOCTH IJIACTHA W MHUTOXOHAPUN B
DYKapUOTHBIX KJETKaX, MpoOseMa HX OHOreHe3a M 3BOJIOLNUHM  KJIETOK.
CumOuoreHe3 5yKapruOTHBIX KJIETOK.

CoctaB ONOpPHO-IBUTAaTE€IbHOM CHCTEMBI MPO- W JYKAPUOTHBIX KIIETOK.
JIBuraTenbHble CTPYKTYPBI IUTOCKENIETa, MX OCHOBHBIE CBOMCTBA.
[IpomexxyTouHble (pUIAMEHTBI, UX pa3HOOOpa3ue u PyHKIUU. XapaKTepUCTUKA
IPOMEKYTOUYHBIX (PUIIAMEHTOB U3 Pa3HBIX TUIIOB TKaHEH.

OO6miast XxapakTepucTuka MUKPO(PUIAMEHTOB. AKTUH-MHUO3UHOBBINA KOMILJIEKC.
KopTukanshbie punamMeHTshl, cTpecc-puOpULIbl 1 MUOPUOPUILIBL.

OO6mrast xapakTepuCcTHKa MUKPOTPpyOOoUek — cTpoenue u ¢yHkuuu. L{enTpuonu
U KJIETOUHBIN 1eHTp. TpancnopTHast QyHKIUS MUKPOTPYOOUEK, TBUTATEIIbHBIC
oenku. PecHnuky v KryTuku. OpraHu3anus >KIT'yTHKOB OaKTepHid.
XapakTepuCTUKA OCHOBHBIX COCTaBHBIX YacTE€d IMOBEPXHOCTHOIO arlapara
KJIeTKU:  IUla3MaTthyeckas MemOpaHa  (IUa3MajemMma),  TJIMKOKAJHKC,
KOPTHUKAJIBbHBIN nuTocKkeneT. OOHOBIECHHE U POCT ITUIa3MaTUYECKO MEMOpaHBI.
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TpancmemMOpaHHBIN ~ TpaHCIIOPT, €ro BUAbL. [lacCHBHBIH W  aKTUBHBIN
TpaHCMEMOpPaHHBIA TpaHcopT. MeMOpaHHBI MOTEHLMAN, €ro 3HauYeHHUE.
BesukynsipHblil TpaHCIOPT (MMHOLMTO3, (PArouTo3, 3K301[UTO3).

Penenums. CoctaB W MeXaHM3Mbl JCHCTBUS MEMOpPAHHBIX PEUENTOPOB.
KananooGpa3ytoiue perientopsl. Katanuruueckue penenTopsl.

MeMOpanHble aHTHI€HBI W HUX penenTopsl. Penenuuss B peakuusx
pacro3HaBaHWsi W MMMYyHHUTETAa. Penentopel TOPMOHOB W MEAUATOPOB.
@oTOpEnEnTOPHI.

MeXKIeTouHblii ~ MaTpukc.  Aaresuss —  o0mas — XapaKTepUCTHKA,
IOCIEeA0BaTENbHbIE CTaquU. [I0CTOSHHBIE MEKKIIETOUHBIE KOHTAKTHI.
KrneTounsnii nuki: nepuoas! nHTepdaszpl, MUTO3. TOUKa «IIPUHATHS PEIICHUS,
BbIXOA B auddepeHIupoBKy. AmNONTO3 W HEKPO3 KIETKH. Perymsanus
MHUTOTHYECKOTO IIUKIIA.

OcHoBHbIE 3akoHOMepHOcTH perumkanuu JHK: nosrykoHCepBaTUBHOCTS,
pPEILUIMKOHHAs OpraHu3anus XpOMOCOM, aCHHXPOHHOCTb, pelapaTUBHBIN
CUHTE3, PEIUIMKALIUAS TEIIOMEPOB.

Opranuszanuss MUTOTHYECKHX XpoMmocoMm. Kapuotum Bupa — €ro OCHOBHBIE
XapaKTEPUCTHKHU.

Kunernyeckue MexaHu3Mbl MUTO3a: IpoMeTadasHble U aHa(a3Hble JBUKECHUS
XpPOMOCOM, LIMTOKMHE3. MHUTOTHYECKOE BEPETEHO U KapuOKHUHE3. PasinuyHble
MEXaHU3MbI IUTOKUHE3A.

OcHOBHbIE MOJAM(PUKALIMA MUTOTHYECKOTO ITUKJIA: MOTUILUIOUANS U MOJTUTEHUS.
CpaBHUTENBHAS IUTOJIOTUS MUTO3A.

I'ncrorene3. CTBONOBBIE KJIETKM — UX CBOMCTBA M 3HAYEHHUE ISl OPTaHU3MOB.
CTBOJIOBBIE TOTUIIOTEHTHBIE KiEeTKU. Kierounsi muddepon, kiaoH. Tumbl
KJIETOYHBIX MOITYJISLNAN.

Teopuss muddepeHnmanbHOl dKcrpeccur TeHOB. (OCHOBHOM MeEXaHW3M
muddepennmansHoil  dKcpeccun TeHOB. KoMOMHATOpWKa TEHOB IMyTeM
aNbTEPHATUBHOTO CIUIAHCHHTA.

. CTpyKTypHBIE TEPECTPOUKH T'€HOMa C MOMOIIBbI0 MOOMJIBHBIX T€HETHYCCKUX

aneMeHToB. V3MeHeHue 1036 TEHOB Ha OCHOBE aMITU(UKAIIUU U TUMUHYITUU
XpOMaTHrHa.

NunykTtopel u  MexaHu3Mbl TudPepeHInpoBKH KIETOK. OMOpHOHANbHAsS
JETEPMHUHAINS Pa3BUTHS. DMOpHUOHATBHAS UHAYKIUS pa3BUTHs. [ 'yMopanbHasi,
HEpBHAS U UMMYHHAasl CUCTEMBI Peryysiun 1uddepeHITnPOBKH.

[Ipeamer w3ydeHus aucnuMiuiiHbl —«l'mcronorus». (OCHOBHBIE —3a/1aud,
CBS3aHHBIC C W3y4YeHHEM TKaHed. CBS3M THCTOJIOTHH C  JOPYTUMHU
JTUCITUTITMHAMM.

OmnpeneneHre TOHATHS «TKaHb». BO3HUKHOBCHHE W pPa3BUTHE TKAaHEH B
ABOJIIOIMM  MHOTOKJIETOYHBIX Opranm3mMoB. Teopust ¢aromuremnsr  W.U.
MeunukoBa. Teopuss ractpen . I'ekkensa. JluBeprentHas teopusi H.I.
XnonuHa U Teopus napasienn3ma akaa. A.A. 3aBap3uHa.

OcHoBHBIE MOAX0ABl K  Kiaccuukamuum TkaHeil. OcHOBBI  Mopdo-
byHKIIMOHATBHOU KJ1accuprKaIiu TKaHE. I'ucrorenernueckas
Kiaccu(ukanys TKaHe.
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ABTopaaunorpadusi, SIEKTPOHHAS MHUKPOCKOIHUS, METOJ KJIOHUPOBAHUS,
METOJIMKA TMPUTOTOBJIEHUSI TIOCTOSHHOTO THCTOJIOTUYECKOrO IIpernapara,
TUCTOXUMMUSI, UMMYHOIIUTOXHUMHUSI.

Tumnossie MpU3HAKU SIIUTEIIUEB. Knaccuduxanum SIUTEIUEB:
Mopdosioruyeckas, 1Mo MPOUCXOXKICHHIO, 110 BBIMOJHACMBIM (QYHKIUAM U T.1.
KpaTkas xapakTepuCTHKA Ka)K10M TPYMIIbl SIIUTEIIUEB.

Turnbl CEKpELUH: MEpPOKPHUHOBAS, TOJIOKpUHOBAA, arfOKpUHOBAS.
Knaccudukanus  xeme3.  DK30KpUHHBIE — JKelie3bl  (OJHOKJIETOYHBIC,
MAaJIOKJIETOYHBIE 1 MHOTOKJICTOUYHBIC).

OHJIOKpUHHBIE >KeJIe3bl MO3BOHOYHBIX (HAa MpPHUMEpPE LIUTOBUIHOU >KEINIE3bl).
DOHIIOKPUHHBIE  KeJNe3bl  OCCIO3BOHOYHBIX:  MOJUTIOCKH,  HACEKOMEIE,
000JIOUHHKH.

[Tousatue o dQuabTpanuu, peadcopoiuu, cekpenuu. CrtpoeHue HedpoHa
MIO3BOHOYHBIX. BcmomorareiabHble  OCMOPETYJIMPYIOIIUE  AIUTEIHAIbHbBIC
CHUCTEMBI (XJIOPUIHBIC KIIETKH, COJICBBIC JKEJIE3hI).

Tunel nunieBapeHus. KullleyHble SIUTENIMH MIICKOMUTAIOMMX: AIUATEIHI
TOHKOTO KHUIIIEYHHWKA W (PYHIAIBHOM YacTh keiynaka. KuilleuHble 3MUTEInu
0€Cr03BOHOYHBIX: CEKpPETOPHO-BCACHIBAIOIIINE, MUIICBAPUTEIIHHBIE,
BCIIOMoraTebHble KieTKd. CucTeMHasi OopraHu3anusi 1 OOHOBJICHUE KUIIICUHBIX
SMUTEIUEB Y MHOTOKJIETOYHBIX )KUBOTHBIX.

OnHOCIONMHBIE KOXKHBIC SMUTEINHN 0€CIIO3BOHOYHBIX. MHOTOCIOMHBIC KOXKHBIC
SMUTENIMA  TMO3BOHOYHBIX:  HEOPOrOBEBaIOIIME,  C€Ja0o- U CHUJIBHO
oporoBeBatoiue. CTpoeHue »snuaepMalibHOro auddepoHa u cxemMa €ro
OOHOBJICHUSI.

Tunossie npuszHaku TBC. Knaccudukanus TBC.

Prixnas HeohopMIIeHHAs COCIMHHUTEIbHAS TKaHb MTO3BOHOYHBIX.
NHtepcTunmanbHas TKaHb  OCCIO3BOHOYHBIX:  MeE30IJIes, TapeHXHMa.
PereneparopHbie moTeHIIMN HEO(DOPMIICHHBIX COSAMHUTEIBLHBIX TKAHCH.
OrnopHble COEIUHUTEIbHBIC TKAaHW MO3BOHOYHBIX: IJIOTHAs COCIUHUTEbHAS,
xpsieBas, koctHas. Crienudurka 1 pa3HOBUIHOCTH OMOPHBIX COSTUHUTEIIBHBIX
TKaHel 0eCIT03BOHOYHBIX.

Mopdonorus u GyHKIHH KIETOK KPOBH IO3BOHOYHBLIX. ['eMorions. Teopuu
KpoBeTBOpeHMS. KpoBb 1 €€ (yHKIIMOHAIBHBIC AaHAIOTH y O€CII03BOHOYHBIX.
I'ucTonormyeckass  opraHu3alys, KJICTOYHBIA  COCTaB M TPUHIUIIBI
(GYHKIIMOHUPOBAHUS LIEHTPAJIbHBIX U TepUdEepUIEeCKUX OPraHOB UMMYHUTETA
MO3BOHOYHBIX. IMMYHHBIE 3allIUTHBIC PEAKIIUU y O€CTIO3BOHOYHBIX.

TumnoBble MpU3HAKKU MBIIIEUHBIX TKaHeH. Kiaccudukaiiys MbIIIEUHBIX TKaHEH.
[Tontepeuno-mnosiocarasi MpllliedHass TKaHb MO3BOHOYHBIX M O€CIIO3BOHOYHBIX.
I'ncrorenes CcoOMaTM4eCKOM MBIIIEYHOM TKAaHW IIO3BOHOYHBIX M €ro
ocobeHHocTH. CTpoeHue MbllleyHOro BoJIoKHA. Perynstopusie T- u L-
CHCTEMBI MBIIIEYHOTO BOJIOKHA M WX 3HaueHHWe. PereHepanusi coMaTH4eCcKOH
MBIIIEYHOU TKaHU. KoconcuepueHHasi MplllIeYHas! TKaHb.

Cepnmeunass  MplllieYHass TKaHb  IMO3BOHOYHBIX M OECIIO3BOHOYHBIX.
[Ipoucxoxaenue. ' ucroreHes cepaeyHON MBILIEYHON TKAHU IMMO3BOHOYHBIX U
ero ocobenHoctu. CTpoeHHE KapIHOMHUOIIUTOB >KEIYTOYKOB, MPEACEpaAnuid |
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npoBoAsuier  cuctembl  cepauna. CTpoeHME  BCTaBOYHBIX — IUIACTMHOK
kapauomMuouutoB. CTpoeHue capkoMmepa MHOPUOPUILT (COKPATUTEIBLHOTO
anmnapata). OcoOEHHOCTH pereHepaly MUOKapJa Yy MpeICTaBUTENEH pa3HbIX
KJIACCOB MO3BOHOYHBIX.

I'magkast ~ wMbllieyHass  TKaHb  TO3BOHOYHBIX U OECHO3BOHOYHBIX.
[Tpoucxoxaenne. ['ucrorenes riuaakoi MbIIIEYHON TKAHW MMO3BOHOYHBIX U €TO
ocobenHoctH. CTpoeHHEe MHOUUTOB. Poib IUIOTHBIX TeNel B MHOLUTAX.
MuohuOpwIIel 1 0COOEHHOCTH WX CTPOCHHUS B TJIAJKOW MBIMICYHOW TKaHH.
Perenepanus rimaakon MbIIIEYHON TKAHU.

TumnoBble Mpu3HAKU TKaHEH HEPBHOW cucTembl. OCOOEHHOCTH OpTraHU3AlNU
HepBHOM  TkaHu. CBoiicTBa HEWpoHOB. CTPYKTYpHO-(YHKIIMOHATHHOE
pazHooOpasue TKaHei HEPBHOW CHCTEMBI.

duioreHe3 U oHToreHe3 HelipoHa. Kiaccudukanus HEMpPOHOB MO KOJIUYECTBY
UX OTPOCTKOB U 10 QyHKIMOHATBHOMY TIpu3HaKy. CTpoeHne HelpoHa.
Knaccudukanus cuHancoB mo MeECTy KOHTaKTa M MEXaHU3My Tepeayu
HEpBHOTO uMMyJbca. (OCOOEHHOCTH CTPOCHHUS DJIEKTPOTOHUYECKUX U
XUMUYEeCKUX cuHarcoB. CTpoeHue u paboTa HEPBHO-MBIIIEYHOTO CHHATIICA.
Makpornusi: acTporjius, OJUTOACHAPOTIUS, SMEHIWMHAs Hs. Mukporius,
CTpOeHHUE U (QYHKIIUH.

Onpenenenue HepBHOro BoJIokHa. HepB. (OCHOBHBIE CTPYKTYpHBIE H
(GyHKIIMOHATBHBIE OTIUYUS MSIKOTHBIX M O€3MSIKOTHBIX HEPBHBIX BOJIOKOH.
XapakTepucTUKa  MHTEPOPEUENTOpOB,  AKcTepopeunentopoB.  CrtpoeHue
dboTopenienTopoB M APYTUX THUIIOB PEIENTOPOB Y  MIIEKOMUTAIOUIUX,
YIEHUCTOHOTUX U MOJUTFOCKOB.

Ctpoenue ananuzatopa. HepBHbII 1eHTp U ero cBoiicTBa. OpraHuszanus
HEPBHBIX IIEHTPOB Y >KMBOTHBIX pa3HbIX rpymnm. Onpexnenenue pediekca u
pednekroproit ayru. CtpoeHue pedeKTOPHBIX JYr COMaTHYECKOTO U
BEreTaTUBHOTO PE(IICKCOB.



OueHo4YHbIE cpeacrBa AJisd TEKymiero KOHTpPoJId

YcTHbIi onpoc - Hanbosiee paclpOCTPaHEHHBIM METOJI KOHTPOJIS 3HAHUU
acripaHToB. 1Ipy yCTHOM OIpoCe yCTaHABIMBAETCS HEIOCPEACTBEHHBIM KOHTAKT
MEXKy IMpEenoAaBaTeiieM M aclHUpaHTaAMH, B MPOLECCE KOTOPOro IMPENnoaaBaTellb
MOJIY4YaeT MUPOKUE BO3MOKHOCTHU JIJISI OLEHKU KOJIMYECTBA M KauyeCcTBa YCBOEHUS
acnupanTamMu yueOHoro matepuana. OH gBiseTcsl Hau0oJiee pacpoOCTPAHEHHON U
aJeKBaTHOH (OpMON KOHTPOJS 3HAHWUK YYAIIUXCS, BKJIOYAeT B  ceOd
cobecenoBanue (TIaBHBIM 00pa3oM Ha K3aMEHE), KOJJIOKBUYM, JTOKJIA].

KpnTe UM OICHKM YCTHOI'0 0TBETA:

Onenka Kpurepun

«5 OanyoB» | BBICTABISIETCSA aCHUPAHTY, €CIIM OH Ha 00CYXJaeMble BOIIPOCHI JaeT MPaBUIbHBIE
OTBETHI, KOTOPbIE OTIMYAIOTCS TYOMHOM M MOJHOTON PacKpBITHS TEMBbI, YMEET
JIeNIaTh BBIBOJBI U 00OOIIEHHUS, JaBaTb apryMEHTHUPOBAaHHBIE OTBETHI, KOTOPbIE
JIOTHYHBI U N10CIEA0BATEIIbHBI.

«4 Gaytay BBICTABJISICTCS ACTIMPAHTY, €CJIM OH Ha 00CYK/1aeMbI€ BOIIPOCHI JAET IPaBUIIbLHbIE
OTBETHI, KOTOpPbIE OTJIMYAETCA TTyOWHON U MOJHOTON PACKPBITUS TEMbI, YMEET
JienaTh BBIBOABI U OOOOIIEHUS, OAHAKO MJOIMYCKAETCS OJIHY - JBE OIIMOKU B
OTBETAaX.

«3 Oanna» BBICTABJIIETCSl aCMPAHTY, €CJIM OH Ha 00CYXJaeMble BOIPOCHI JaeT OTBETHI,
KOTOpbIE€ HEJOCTaTOYHO IIOJIHO €ro PacKpbIBAIOT, OTCYTCTBYET JIOIMUYECKOE
IIOCTPOCHHUE OTBETA, JOIYCKAET HECKOIBKO OLIMOOK.

«2 Gamnay» BBICTABJISICTCA ACIIMPAHTY, €CJIM OH Ha O6CY)KI[8.CMLI€ BOIIPOCBI Ha€T OTBCTHI,
KOTOPBIC ITOKA3bIBAKOT, YTO OH HE BJIAACCT MATCPHAJIOM TCMbI, HC MOXCET OAaTb
APTYMCHTUPOBAHHBIC OTBCTHI, AOITYCKAOTCA CEPbC3HBIC OIIMOKH B COACPIKaHNN
OTBECTA.

Bonpocsl aj1s1 codecenoBanmsi
no pucuurHe «Kierounas 0Moy10rus, HMTOJI0T M, THCTOJIOT M
Moayas 1 Llurosorus
Paznea |. Ilpeamer, 3a1a4um 1 MeTOABI IIUTOJIOTHH.
1 Yro u3ydaetr coBpeMEHHAask IUTOJIOTHS?
2 KakoBbl OCHOBHBIE COBPEMEHHBIE MMPOOJIEMBI T 334a41 LUTOJIOTHH?
3 KakoBbI OTHOLIEHWS LIUTOJIOTUH K IPYTUM HayKam?
4 Hcropusi co3maHusi kjieTouHod Teopuu. COBPEMEHHOE COCTOSHHE
KJICTOYHOM TEOPHH, €€ MOCTYJIAThl. 3HAUEHUE KIETOYHON TEOPHH.

5 MeToauKu — TEXHOJOTUYECKUE TMPUEMbl HCCIEIOBAHUSI KIETOK, UX
OpraHesuT ¥ MOJIEKYJ (TPUOOPHI, MPOTUCH, IIPOTOKOJIBI).

6 Metonq kak MeTOmoJIOTHsI - OOIMK TOAXOJ, WPUHIIMI, JIOTHKA
UCCIIEIOBAHMUSI.

Pazgea Il. O0mas xapakTepucTHKA KJIETKH.

1 ®usuko-xuMHuuecKasi CyIIHOCTh >KMBOM maTepuu. Hanpasnenus u Gpopmsl
MeTabonu3ma.

2 OOmmi XMMHYECKHH COCTaB KJIIETOK. YriueBoabl. Jlumuapl. beaku, mimm
nporeunbl. Hyknennossie kucnotsl (PHK u JJHK).




3 Cunre3 OenkoB. KiieTouHbIi T€éHOM U €ro BOCIIPOU3BEACHHUE.

4 llenTpanbHas J0TMa MOJEKYJISIpHOH Ouojoruu. I'€HEeTHYEeCKHil KOJI.
CamoBocIpon3Be/IeHuEe TeHETHUEeCKOM HH(pOopMaIIUu.

5 PeakTuBHOCTH (pa3Ipa)kMMOCTh) KJIETOK. KieTouHoe NOBpEXKIEHUE OT
HecrenupUuuecKux pa3apaxkuTeneit (pakTopoB 00IIEeTro ACHCTBUS).

6 Kierounoe noBpexaeHue ot cnenupuyeckux pazapaxureneit. Kierounbie
peuenTopbl — UX TUMbL. JIMTaHIbl ¥ CIOCOOBI X B3aUMOJCHCTBUS C PEeLIeNTOPaMHU.

7 Ctpoenne meMOpan. Komnaprmentanuzanus. [Ipo- u s3ykapuoTHbIE KIETKH.
bruomemOpaHbl — OCHOBa KOMITAPTMEHTALIUN KIIETKH.

Paszpnen |11. Opranusanus TpascKpunuum B HHTEp(Pa3HOM siape.

1 Yro Takoe reHeTHyecKHil anmapat kiaeTku? KieTouHslid reHOM.

2 T'enetnueckuid ammapar Mpo- M JYKAPHOTHBIX KIETOK. Pa3Mep reHoma.
O61ee crpoeHne U PyHKIHS KIECTOYHOTO SApa.

3 CtpykTypa HyKJIeou ]1a IpOKapHOT.

4 CtpyKTypa XpoMaThHa (XpoMocoM) 3ykapuoT. Hykieocomsl, HyKJIeoMepbl,
XpOMOMEDPBI, XPOMOHEMA, XpPOMAaTHa. JyXpOMaTHH U T€TEPOXPOMATHH.

5 Cmaiicuar.  Mopdonoruyeckoe  BolpaxkeHue  cuHTe3a  MPHK.
MonexkynspHbple MEXaHU3MBI IIPOLIECCUHTIA U CIUIAWCHUHTA.

6 Monenu u3yueHus: TPAHCKPUIILUU — MOJIUTEHHBIE XPOMOCOMBI JUINTEP U
XPOMOCOMBI-JIAMITOBBIE IIETKH B MEMOTHYECKUX OOLIUTAX.

7 SnpeimkoBeiil opranuzarop. Cunres u npoueccudr pPHK, monekynspHas
CTpPYKTypa pubocom. UHCIO SapHIIIEK.

8 SnmepHblii MaTpuKC — o0OIIas XapakTEpPUCTHKA, COCTaB M CTPOEHHE.
CrpoeHrie U OCHOBHbIE (DYHKIMH s/IepHOM 000704Kku. BapuaHThl TpaHcmopTa
BEIIECTB M3 d/pa B IMUTOINIa3My M OOpaTHO. SaepHO-UMTOIIa3MaTHYECKUE
OTHOILIEHMS — UX XapaKTEPUCTHKA.

Paznen 1V. Opranuzanus miacTu4eckoro Meradojm3zma (BakyoJisipHas
cucremMa). Opranmzaunmsi JHePreTH4YecKOro MeradoausmMa (IJIaCTHAbI U
MHUTOXOH/IPUMN).

1 Ompenenenue miacTudeckoro mertabonusma. Ha yto oH Hampasien?
XapakTepucTuKa CHCTEMbl IUIACTUYECKOTO MeTadoiM3Ma KaK BaKyOJSIPHOU
CUCTEMBbI KJIETKU. BakyosisipHas cuctema npo- u 3yKapuOTHBIX KJIETOK.

2 O0mas XapaKTEPUCTHKA SHIOILIIa3MaTHYECKOTO pETUKYIIOMA.
Oco0OeHHOCTH CTpOoeHMsI M (YHKIMOHHPOBAHUSI LIEPOXOBATOrO (TPaHyJISIPHOTO)
AHJIOTIA3MATHYECKOTO PETUKYIIIOMAa. BHOCHHTE3, MPOIECCUHT U TPAHCIIOPT OeJiKa.

3 TI'maakuil SHOOMIA3MAaTHYECKUH PETUKYIIOM M €ro IMpPOU3BOAHBIC.
buocuHTe3bl, AETOKCUKAIINS, KOHIIEHTPUPOBAHKE BEIIECTB.

4 Ctpoenue anmnapara ['onbmaku (TuiacTUHYaTOro Komiuiekca). OCHOBHBIE €T0
GbyHKIUH.

5 Cexkpenusi, OOHOBJICHHE IUIA3MAJIEMMbl, BHYTPUKJICTOYHAS N3OSN
BEILIECTB.

6 Opranmzaius Jmu30coM. JIM30COMBI M BHYTPHKJIETOYHOE TMHUIIEBAPEHUE.
AyTo- u retepodarmusi.



7 OCHOBHbBIE MEXAHHM3Mbl MHTETPALMM PA3JIMYHBIX CTPYKTYpP BaKyOJIPHOMN
CUCTEMBI KJIETKU. JHJ0- U SK30MeMOpaHbl. MeMOpaHHBIH MOTOK B KIIETKE.

8 OrmpeneneHue  SHEPreTUYECKoro  Meradbonusma.  Monekyasl ¢
Makposprudeckumu cBsi3aMu. Ctpoenue u pyHkuud ATO. Huka ATO.

9 XemocuHTe3, POTOCUHTES, TJIUKOJIU3, TbIXaHHUE.

10 CrpoeHue u GyHKIIMOHUPOBAHUE XJIOPOILJIACTOB M MUTOXOHIpHil. Teopus
Murueria.

11 Cunte3 AT® Ha miazManeMme IpOKapHoT.

12 O6mas mopdonoruyeckas xapakTepucTuka MUTOXOHApHil. CTpyKTypa u
(GYHKIUH TTACTHI.

13 TlomyaBTOHOMHOCTH IJIACTHJI U MUTOXOHJPHUNA B SYKapHOTHBIX KJIETKaX,
npobiieMa uxX OWoOreHe3a M SBOMIONUH KIETOK. CHUMOMOTEeHe3 3YKapHOTHBIX
KJIETOK.

Paznen V. ILlurTockeseT HW  ONOPHO-ABHUraTeJbHbIE CTPYKTYPHI.
IIoBepXHOCTHBIN aNNAPAT KJIETKH.

1 CocraB ONOPHO-IABUraTENbHONM CHUCTEMBI IPO- U IYKAPUOTHBIX KIETOK.
JIBuraTenbHbIe CTPYKTYPBI IUTOCKENIETA, UX OCHOBHBIE CBOMCTBA.

2 IlpomexyTtounble (uilaMeHTBl, HX pa3HooOpazue ©  (PYHKIUU.
XapakTepucTUKa MPOMEKYTOUHBIX (DUITAMEHTOB U3 Pa3HbIX TUIIOB TKaHEH.

3 OO0mas XapakTepuUCTHKa MHKPO(QUIAMEHTOB. AKTHH-MHO3HHOBBIHI
komiuieke. KopTukanbHbie huaaMeHThl, cTpecc-OuOpUILIbl U MUO(PUOPHUILIBL.

4 OOmasi XapakTepUCTUKAa MHUKpPOTPYOOUYEeK — CTpOeHHE U (YHKLHUH.
L{eHTpHOan M KIIETOYHBIN LIEHTP.

5 TpancnopTHast PyHKIMS MUKPOTPYOOUEK, IBUraTeiabHble Oenku. PecHuuku
U KTyTUKHA. OpraHu3anus KryTUKOB OaKTepU.

6 XapakTeprucTuKka OCHOBHBIX COCTAaBHBIX YacTel MOBEPXHOCTHOTO armapara
KJIETKU: IJ1a3MaTUYeCcKast MeMOpaHa (mna3manemMma), TJIMKOKAJIHKC,
KOPTUKaJIbHBIN niuTockeneT. OOHOBIEHHE U POCT IJIa3MaTUYECKON MEMOpPAaHBI.

7 TpancMeMmOpaHHBIM TpaHCTIOPT, €ro Buibl. [lacCUBHBIH W aKTUBHBIN
TpaHCMEMOpPaHHBINA TPAHCTIOPT.

8 MemOpaHHBIM TOTEHIMANI, €ro 3HA4YeHHE. Be3uKynIsIpHBIM TpaHCIOPT
(MUHOLIUTO3, (HaroIMTO3, FKZOIUTO3).

9 Penermmiusa. CocTaB W MEXaHW3MBI JEHCTBUS MEMOpPAHHBIX PEIECITOPOB.
KananooOpa3yroiue perenTopsl.

10 Katanutuueckue peuentopsl. MeMOpaHHbIE aHTUTEHBI U UX PELENTOPHI.

11 Penenuus B peakuusix paclio3HaBaHUsl © UMMYHUTETA.

12 PenenTopsl ropMOHOB U MeauaTopoB. doTopenentopsi.

13 MexXKIeTOUHbI MaTpuKC. Anresuss — oO0m@as XapakTepUCTHKA,
nocyie1oBaTeabHble cTaguu. II0CTOSHHBIE MEXKKIETOUHbBIE KOHTAKTHI.

Pazgea VI. Penpoaykuus kierok. Iuddepenunanms KieTok.

1 KnerouHeli mUKI: mepuoasl WHTEpdaszbl, MUTO3. TOYKa «IIPUHATHS
penieHus», BeIXo/ B 1udGepeHupoBKy.

2 ATOTTO3 ¥ HEKPO3 KIETKH. Perysiius MUTOTUYECKOTO IHUKIIA.



3 OcnoBuble 3akoHOMepHOcTH perumkanuu JJHK: momykoHcepBaTUBHOCTB,
PEIUIMKOHHAsl OpraHu3alys XpOMOCOM, aCUHXPOHHOCTb, PEMAPATUBHBIA CHHTE3,
peIuUIMKalys TEIOMEPOB.

4 OpraHu3anusi MUTOTHYECKUX XpoMocoM. KapuoTun Buaa — €ro OCHOBHBIE
XapaKTEPUCTUKH.

5 KuHernueckne MexaHM3Mbl MHUTO3a: IpoMmeTadaszHble U aHada3HbIe
JBUKEHHS] XPOMOCOM, LIUTOKUHE3.

6 MuroTHuueckoe BEpPETEHO M KapuOKWHE3. Pa3nnuHpie MeXaHU3MBI
LHUTOKUHE3A.

7 OcHOBHBIE MOAU(DUKAIIMK MHUTOTHYECKOTO IUKJIA: TOJUIUIONAUS U
nosmteHus. CpaBHUTENbHAS [IUTOJIOT U MUTO3A.

8 TI'mcrorene3. CTBOJIOBbIE KIETKHM — HUX CBOMCTBA M 3HAYCHHE IS
opranu3MoB. CTBOJIOBbIE TOTUIIOTEHTHBIE KIIETKH.

9 Knerounslit qud¢pepoH, KiaoH. TUIIBI KIETOYHBIX MOMYJISAIMI.

10 Teopus nuddepennmanbHoit sKcnpeccud reHoB. OCHOBHOM MeXaHU3M
nudpepeHnnanbHON SKCIPECCU TEHOB.

11 KomOuHatopuka T€HOB IyTeM aJIbTEPHATUBHOIO  CIUIAWCHHTA.
CTpyKTypHbIE NEpPECTPONMKH T€HOMa C IOMOIIBIO MOOWJIBHBIX T'€HETUYECKUX
JJIEMEHTOB.

12 M3MeHeHue 103bl T€HOB HAa OCHOBE aMIUIM(pUKAUUU U JIUMUHYLHUU
XpOMAaTHHA.

13 UnaykTopsl U MexaHu3Mbl Tud(epeHIIMPOBKHA KIETOK. DMOpHOHATBHAS
JeTEpMUHALUS Pa3BUTHA. DMOpPUOHAIbHAS MHAYKIIHS pa3BUTHS.

14 T'ymopanbHas, HEpBHas W  HMMMYyHHas CHUCTEMBl  PETYJISALHH

U pepeHInPOBKH.

Moayas 2. I'ucrosiorust

Pasznen |. Ilpeamer, 3a1a4u U MeTOABI THCTOJIOTHH.

1 IIpeaMeT n3ydeHHs AUCIUTIIAHBI «I UCTOTOTHS.

2 OCHOBHBIE 3a/1a4yM, CBSI3aHHBIE C M3y4YeHHEM TKaHed. CBsI3U TUCTOJIOTUU C
JPYTUMU JUCLUIUIAHAMM.

3 OnpeniesieHre MOHATHS «TKaHbY.

4 BO3HUKHOBEHHWE U pa3BUTHE TKAaHEH B SBOJIONUM MHOTOKJIETOYHBIX
opranu3moB. Teopus ¢arouurtemnel .U, MeunukoBa. Teopuss ractpem O3.
I'ekkensa. JuBeprentHas teopus H.I'. XnomuHa m Teopus mapasienn3Ma akal.
A.A. 3aBap3uHa.

5 OcHoBHble mOAXOABI K Kiaccupukauu TKaHed. OcHOBBI Mop(do-
byHKUHOHATBHOM KiaccuuKanuu TkaHe. ['mcroreHeTnyeckas KiaccupuKanus
TKaHEMN.

6 MeTtogel W METOAOJOTHS  THUCTOJOTMYECKMX  HMCCIIEJOBaHUN
ABTopaguorpadus, 3MEKTPOHHAS] MUKPOCKOIMHSI, METOJl KJIOHUPOBAHHUS, METOINKA
IPUTOTOBJIEHUSI MTOCTOSIHHOIO THCTOJOTMYECKOTO Ipenapara, THMCTOXUMUS,
UMMYHOILIUTOXUMHUSL.

Pa3pgea |l. DnurennaiabHbIe TKAHU.



1 TunoBbIe MPU3HAKY IITUTEIICB.

2 Knaccudukanuu snutenueB: Mopdooruyeckas, mo MpoUCXO0XKICHHIO, TI0
BBITIOTHSAEMBIM (PyHKIUAM # T.J. KpaTkas XapakTepHCTHKA KaXXAOW TPYIIIbI
SIIMTEIINECB.

3 Tumsl cexpernuu: MEpOKpUHOBAsI, TOJIOKPUHOBAS, allOKPHUHOBAS.

4 Knaccudukarus xenes.

5  DK30KpUHHBIE  JKele3bl  (OJHOKJIETOYHBIC,  MAJIOKJICTOYHBIE M
MHOTOKJICTOYHBIC).

6 DHIOKPHUHHEBIE JKeJIe3bl TO3BOHOYHBIX (Ha MPUMEpE IUTOBUIHOM JKETIE3bI).

7 DOHAOKpPUHHBIE KeJie3bl OECIO3BOHOYHBIX: MOJUIIOCKH, HACEKOMBIE,
000JIOYHUKU.

8 Ilonsatue o punbTpanmu, peadcopOIyu, CEKPEIIHH.

9 Ctpoenne HepoHA TO3BOHOYHBIX.

10 BcnomorarenbHble OCMOPETYJIHUPYIOIIUE AIUTEIHAIBHBIE CHCTEMBI
(XJTOpUIHBIC KIETKU, COJIEBBIC KEIC3bI).

11 Tunel nuIeBapeHus.

12 KummeyHble SIUTEINH MIIEKOIMUTAIOMIMX . SITUTEIMH TOHKOTO KHIIICYHHKA H
byHIATBLHON YaCTH JKEITyIKa.

13 Kumeunsie snurenuu OECIO3BOHOYHBIX: CEKPETOPHO-BCACHIBAIOIINE,
MUIIEBAPUTEIIbHBIC, BCIOMOTATEIIbHBIC KICTKH.

14 CucremHass opraHuzaiusi WU OOHOBJIICHHE KHUIIEYHBIX DSIUTEIUEB Y
MHOT'OKJIETOYHBIX YKUBOTHBIX.

15 OnHocCI0MHBIE KOYKHBIE DITUTEINN OECIIO3BOHOYHBIX.

16 MHoroCIOWHbIE KOXHBIC IMHUTEIMHA TO3BOHOYHBIX: HEOPOTOBEBAIOIIIHE,
cnabo- U cuiabHO oporoseBatolue. CrtpoeHue snuaepMalibHOro auddepona u
CXeMa ero OOHOBJICHHS.

Pa3nen l1l. Tkanu BHyTpeHHeil cpeabl.

1 Tunossie npusznaku TBC.

2 Knaccudukanus TBC.

3 Prixnas HeoopmiieHHas! COEMHUTENbHAS TKaHb TO3BOHOYHBIX.

4 WHurepcTuuuaibHas TKaHb OECHO3BOHOYHBIX: Me30IJIes, MapeHXHMa.
PerenepaTopHbie MOTEHUNN HEO(POPMIIEHHBIX COCTUHUTENbHBIX TKaHEH.

5 OmnopHble  COeNMHUTENbHBIE  TKAHW  TO3BOHOYHBIX:  IUIOTHAs
COEJIMHUTENbHAS, XPALIEBAsl, KOCTHAS.

6 Cnoemuduka © Ppa3sHOBUIHOCTH OMOPHBIX COCIUHUTEIBHBIX TKaHEU
0eCr03BOHOYHBIX.

7 Mopdosiorust 1 yHKIIUU KJIETOK KPOBU TO3BOHOYHBIX.

8 I'emorn033. Teopuu KpOBETBOPEHHUSI.

9 KpoBs 1 ee (pyHKIIMOHAIbHBIE aHATOTH Y 0€CIIO3BOHOYHBIX.

10 Tucronormueckas opraHuzanus, KJIETOYHBIH COCTaB M MPHUHIIMIIBI
(YHKIIMOHUPOBAHUSA LEHTPAIBHBIX M TNepUPEepUUECKUX OpPraHoOB HMMYHHUTETa
MO3BOHOYHBIX.

11 UMMyHHBIE 3alIUTHBIE PEAKIIUU Y O€CIIO3BOHOYHBIX.



Pa3gen |V. MbllnieyHbie TKaHMU.

1 TunoBbie MPU3HAKU MBIILIEYHBIX TKAHEH.

2 Knaccudukaiys MbIIIIEYHBIX TKaHEH.

3  IlomepeuHo-monocarass ~ MbIllIEYHas  TKaHb  IO3BOHOYHBIX U
0€CI03BOHOYHBIX.

4 TucroreHe3 COMaTHYECKONM MBIIIEUHON TKAHM TIO3BOHOYHBIX M €ro
OCOOEHHOCTH.

5 CtpoeHue MbIIIEUHOTO BOJOKHA. Perymstopueie T- u L-cucremsl
MBIIIIEYHOTO BOJIOKHA U UX 3HAYCHHUE.

6 Perenepanus comaTtuueckodl MbImieuHON TKaHU. KocoucuepueHHas
MBIIIEYHAs! TKaHb.

7 CepneuyHasi MbIIIIEYHAsT TKAaHb TIO3BOHOYHBIX U OECIIO3BOHOYHBIX.

8 Ipoucxoxnenue. ' uctoreHe3 cepAeuHON MBIIIEYHONW TKAHU MO3BOHOYHBIX
U €ro 0COOEHHOCTH.

9 CtpoeHue KapJUOMHOILIUTOB KEITYJOUKOB, MPEACEPIUNA U TPOBOJSAIICH
CUCTEMBI CepAla.

10 CrpoeHue BCTaBOYHBIX IUIACTHHOK KapauoMuouuToB. CTpoeHHe
capkomepa MUODUOPHILT (COKPATUTETHLHOTO anmnapara).

11 OcobeHHOCTH pereHepaluu MUOKap/a y mpecTaBUTeNel pa3HbIX KJIacCOB
MTO3BOHOYHBIX.

12 T'magkast MbIlIIedHast TKaHb ITO3BOHOYHBIX U OCCTIO3BOHOYHBIX.

13 Ipoucxoxaenue. [ mcTorenes riaaakoil MBIIIEYHON TKAaHW TTO3BOHOYHBIX H
€ro 0COOEHHOCTH.

14 Ctpoenrie MUOLIMTOB. POJIb MIIOTHBIX TEJIEIl B MUOITUTAX.

15 MuopuOpumibl 1 0COOEHHOCTH HMX CTPOCHHUSI B TJIAJIKOM MBIIICUHON
TKaHHU.

16 Pereneparniys riaakoi MpIIIEYHON TKaHH.

Pa3znen V. TkaHu HEPBHOI CUCTEMBI.

1 TunoBbie MPU3HAKU TKaHEW HEPBHOU CHCTEMBI.

2 OcoOEHHOCTH OpraHU3aIlii HEPBHOW TKAHH.

3 CaoiictBa HelpoHOB. CTPYKTYpHO-(YHKIIMOHAIBHOE pa3HOOOpa3ue TKaHeH
HEPBHOW CHUCTEMBI.

4 ®dunoreHe3 U OHTOreHe3 HEHPOHa.

5 Kiaccudukanus HEHpPOHOB MO KOJIMYECTBY HMX OTPOCTKOB M IO
byHKUHOHATBHOMY TIpU3HaKy. CTpoeHue HelpoHa.

6 Kiaccudukanus cuHancoB MO MECTy KOHTaKTa U MEXaHU3My Iepenadyu
HEPBHOT'O UMITYJIbCA.

7 OCOOEHHOCTH CTPOEHUS DJICKTPOTOHWYECKUX M XMMHUYECKUX CHHATICOB.
Crtpoenue 1 paboTa HEpBHO-MBIIIIEYHOTO CHHAIICA.

8 Makporiusi: acTpOorius, OJIMTOJECHAPOTIINS, STIEHAUMHAsA . MUKporius,
CTpoeHue U HyHKIIHH.

9 Ormpenenenne HepBHOro BoJiokHA. HepB. OCHOBHbBIE CTPYKTYpHBIE U
(GYHKIIMOHATIbHBIE OTINYUSA MAKOTHBIX U O€3MSIKOTHBIX HEPBHBIX BOJIOKOH.

10 XapakTepucTuka HHTEPOPELETITOPOB, IKCTEPOPELEITOPOB.



11 Crpoenne (oTOpenenTopoB U JAPYrUX TUIOB PEIENTOPOB Yy
MJIEKOMTUTAIOIIUX,, YIEHUCTOHOTMX U MOJUTIOCKOB.

12 CtpoeHnue aHanuzaTopa.

13 HepBHbIl 1IEHTP U €ro CBOMCTBA.

14 Opranu3zaiysi HEpBHBIX [IEHTPOB Y JKUBOTHBIX PA3HBIX TPYIIIL.

15 Onpenenenue peduiekca u pediexkropHon nyru. CtpoeHue pedaeKTOpHbIX
JyT COMaTUYECKOTO M BEr€TaTUBHOTO pe(IIeKCOB.



KoasiokBUyM MOXET CHOyKuTb (QOpMON HE TOJIBKO MPOBEPKHU, HO U
MOBBIIICHUS 3HAHUM acTiipaHTOB. Ha KOJJIOKBUyMax MOTYT OOCYKIaThCs BCE WU
OTJIEJIbHBIE TEMbI, BOIPOCHI U3y4aeMOro Kypca.

Kputepuu oneHkH 3a BBICTYIUICHHUS (JIOKJIAJIbl) HA KOJJIOKBUYMAX T€ K€, 4TO
Y TIPY YCTHOM OTBETE.

BOHpOCLI I KOJJIOKBUYMOB
10 AUCHUIIIINHE «Kierounas 6HOJIOI‘I/IH, IATOJOI'udA, TMCTOJIOI'UH»

Monayas 1. LluroJiorus

Pazpnen |1. O0masi xapakrepucTuka KIeTKH.

1 IlpuBecTn cXeMmy CTPOEHUS W OXapaKTEepU30BaTh COCTaB MOJIEKYJIbI
HyKieoTHaa.  Yepe3  Kakhe  CBSI3M  HYKJIEOTHJBl  COCIUHSAIOTCA B
NOJINHYKJICOTUIHYIO LIETIb?

2 JlaTh CpaBHUTENBbHYIO XapakTepucTuky ctpoenus monekyn JJHK u PHK.
Kakue cBsa3u dopmupytor asoitHyo croupans JIHK? OObsScHUTH HpUHIUI
KOMIUIMMEHTAPHOCTH B IOCTPOCHMHM  JIBOWHOH CIUpaIy, Ha3BaTh
KOMILJIMMEHTapHBIE MTapbl HYKJICOTHIOB.

3 Jlate ompeneneHue MOHATUS "TpaHCKpUIIUA'", OOBSICHUTh MOJIEKYJISPHBIN
MEXaHU3M TPAHCKPHUILMKM: YTO SBJSETCS MATpULEH, KakOH HCIONb3yeTCs
(dbepMeHT, OTKyJa OepyTcs NpeIIEeCTBEHHUKH 1JIs1 CUHTE3a?

4 Jlatp omnpeznenenue noHsATus "tpancusauus”. [IpuBectu cxemy U 0ObSICHUTH
MexaHu3M paboTel pubocom. Ompenenuts poib Kaxaod Gopmel PHK B cunrese
Oeka.

5 Jlatb KpaTKuil OTBET Ha BOMNPOC: YTO BBIPAXKAET T'C€HETHUYECKUH KOA?
[Touemy «kon TpuruieTHbii? Kakue MOJIEKYJIBl ~ BBICTYIAIOT B  POJIH
JIEKOAUPYIOIIETO MeXaHu3Ma?

6 Jlatb Kkparkoe ompeneneHrne W QOpMyNy I[EHTPaIbHOM  JOTMBI
MosekyssipHoit ononorun. Kakoewer pynknumn JIHK B xmerke? Kakue cuHTe3bl U
IIOYEMY Ha3bIBAKOTCS MATPUYHBIMU?

7 Wcxonss w3z QopMynbl HEHTPAIBHOW JOTMBI MOJICKYJISIPHON OHOJIOTHH,
OOBSICHUTb, YTO SBJISICTCS] MOJIEKYJIIPHOW OCHOBOM reHOTHIIa U (PEHOTHUIIA.

8 Jate ompenenenue MOHATHA 'periMKanusa’, OOBSICHUTH MOJEKYJISIPHBINA
MEXaHMU3M U HazHaueHue perukanuu JJHK.

9 UYro Takoe TreH? DOTO TOHATHE MOJCKYJSIPHOE, CTPYKTYpHOE,
(GyHKIHMOHATIBHOE UM TeHeTHYeCKoe?

Pazpnen |11. Opranusanus TpancKkpunuum B HHTEp(Pa3ZHOM sijpe.

1  OO6memopdonorudeckas  XapaKTepUCTUKa  SIIGPHOTO  ammapara
DYKapUOTHBIX U MMPOKAPUOTHBIX KIIETOK.

2 CylmHOCTh KOHIEMNIMH HENPEPBIBHOCTH XPOMOCOM B >KU3HEHHOM IIHKIIE
KJIETKH.

3 Xumuueckuit coctaB xpomatuta. Uto takoe JIHIT?



4 YpoBHM CTPYKTYpHOH OpraHu3allid XpoMaTHHA. Jy- U TeTepOXPOMATHH.
Kakue ypoBHU opraHu3aiy XpoMaTHHA XapakTepHbI it uHTepda3Horo siapa?

5 Kakue mposiBinenus: tpanckpuniuu MPHK MoXHO BUAETH B CBETOBOU M
AIEKTPOHHBIN MUKPOCKOM?

6 CTpoeHue XpOMOCOM THUIA JAMIOBBIX HIETOK M MOJUTEHHBIX XPOMOCOM,
COOTBETCTBHE X JETalIell XpOMAaTUHOBBIM CTPYKTYpam OOBIUHBIX SIIEP.

7 Ctpoenue u (QyHKUUU sAapbiiKa. OOBIACHUTH CYHIHOCTh MPOLECCUHTA
pPHK.

8 CtpoeHne -HyKapHMOTUYECKOW PHOOCOMBI: CYOBCAMHHIIBI, TapaMeTpPhl
mostekys PHK, 6enkn.

9 Yto Takoe amrmmbukanus sapeinikoBord JIHK? ['me u3BectHa n miist yero
OHAa HyXHa?

10 SAnmepHblii MaTpuUKC U siAepHas 00OJOYKA: WX CTPOCHHE W 3HAYCHHUE B
opraHu3anuu paboThl XpoMaTHHA.

11 Ctpoenue u QyHKIHH SIAEPHBIX TOP.

12 TloueMy XpoMaTHH OTIMYAETCS BBICOKON O6a3zodhumeit?

13 PackpbITh NpeACTaBICHHE O MPEPHIBUCTOM CTPYKTYpEe TE€Ha: SK30H-
UHTPOHHAsl OpraHu3anus reHa, ocobeHHoctu mpoueccuHra MPHK, mexanusm
CILJIAICUHTA.

14 B HepBHBIX KJIETKaxX sijipa oObI4HO KpynHbie u Oneanbie (JIHK BoisiBrisercs
C TPYZIOM), B SPUTPOIMTAX MTHII, PHIO, HATIPOTHUB - AAPA METKHE U OUYEHB TUIOTHBIC.
YTo MOXKHO CKa3aTh O CTPYKType XpoMaTuHa U GYHKIHH 3TUX saep?

15 I'eHeTudeckass KOHCTUTYIMS 4Ye€JOBEKAa HECPABHEHHO CJIOKHEE, YeM Y
JSATYWIKA WM PbIOBL. B TO ke Bpemsi y HEKOTOPBIX aM(PUOMIl M JPEeBHUX PHIO
HopMasibHOe KonuuecTBo siaepHoit JIHK B 10-50 pa3 Oonbiie, uem y yenoBeka u
JIPYruX MIIEKOMUTArONMX (2¢ yenoBeka - 6nr - nukorpamm JIHK, nsarymkwu - 111,
TpUTOHA - 74mr, ampuymsl - 108nr, canamanaps! - 340mr). [Touemy?

16 KakoB nmyTh niepeHoca cyobeIMHUIl PUOOCOM U3 SAPHIIIKA B IUTOIIA3MY?

17 Kakosa posib pPHK B opranuzanuu nnm ¢yHKIIMOHUPOBAHUH pUOOCOMBI?

18 Tlouemy renst pPHK B  sApbIIIKOBOM  OpraHuU3aTope HUMEIOT
MHOT'OKPATHYIO IOBTOPHOCTb?

19 Kak c¢ mnomompio aBTOpamuorpaduu BBIIBUTH MECTO CHUHTE3a,
HaIlpaBJICHUE U CKOPOCTh NepeMenieHus cuaTe3npoBanHoil PHK?

20 Kakumu UTOXUMHYECKUMU METOAaMu MOXHO BbIsiBUTh JIHK 1 m3meputsb
ee KOJIMYECTBO B KJICTOYHOM sifjpe?

Paznen 1V. Opranusanus miacTu4eckoro Meradojmsma (BakyoJisipHas
cucrema). OpraHm3anusi JHEPreTHYeCKOro MeradoausmMa (IIACTHABI U
MHUTOXOH/PHUH).

1 TlouemMy kileTKka Ha3bIBaeTcsl anuHapHod? YUTO Takoe aluHYChl B
NOJIKETy10UHOM kene3e? CTpoeHue alHyca.

2 OObACHUTE MOHSATHE MOJIIPHOCTU B OTHOIICHUM AllMHAPHOW KJIETKU. YeMm
oOycnoBieHa MOp(hoIornuecKas MoJIPHOCTb ITUX KIETOK?

3 OObsacHUTE (PYHKIUIO alIMHAPHON KJIETKU TMOHKEITyJI0YHOM >kene3bl. UTo
TaKO€ 3UMOTEH U 3UMOI'€HOBBIE IPaHYJIbI?



4 OtkyzAa nojaydaeT allMHapHasi KJeTKa MUTaHUe JJi1 CUHTe3a ceKpeToB? UTo
OHA MOJyYaeT B KaueCTBE MUTaAHUA?

5 Uro Takoe ospracrominazma, [HIDP? Yem oOycioBineHo 0a3anbHOE
pacnionoxxenue IIOP B anmHapHOi KieTke?

6 Crpoenne u ¢ynkuun IIDOP. 3agem pubocombl QuKCUpOBaHBI Ha
MeMOpanax [IDP? OOBACHUTH CYIIHOCTh MOCTTPAHCISIUOHHBIX MOJIUMUKAIIUN
oenkos B [11DP.

7 O0OBsACHUTH MeXaHU3M nepeHoca BeuiecTs oT LIIDP k anmapary 'onbaxu.

8 Ctpoenue u pynkuuu annapara ['onpmxu. B uem nposBisercs moispHOCTb
TUKTHOCOMBI? Kakue CHHTE3bl W MEepecTPOMKH MOJIEKYJI HAYT B armapare
["onbxu?

9 OOBACHUTH MEXaHU3M CEKpelHnu (COOCTBEHHO SKCTPY3MH) B allMHAPHOU
KJIETKE MOKEITYA0YHOM JKeTe3bl.

10 T'me u xak oOpasyroTcs mnepBUYHbIE TU30cOMBbI? KakoBa ux ¢GyHKIUS
BOOOIIIE U B CEKPETOPHOMN KJIETKE B YaCTHOCTU?

11 Tloka3aTh AMHAMUKY BKJIIOYEHUS MEUEHBIX aMHUHOKHUCJIOT OT 5 MHH /0 3
4acoB 1O 30HAM alMHAPHOM KIETKH (MeTon aBTopaauorpaduu). Kakyro
uH(pOpMaIUIO JaeT aBTopaguorpadus BKIOYCHUS aMUHOKUCTOT?

12 OOBACHUTH MOHATHE CEKPETOPHOTO IUKJIA KIETKH.

13 Ilmactuueckwii W SHEPreTHUUECKUl MeTaboiIM3M, WX Ha3HAYCHUE W
XapaKTEPHbIEC PEAKLIUU.

14 OOmas XxapakTepUCTHKAa CHUCTEM SHEPreTHYECKOro MeTadboiau3ma
AYKAPUOTHBIX KJIETOK C aBTOTPOGHBIM U TeTePOTPOPHBIM TUMAMHU MUTAHUS (I10
Ta0JIMIIE SHEPTETHUECKOTO OOMEHA).

15 Ctpykrypa, cBoiictBa u (yHkiuu Moiekynsl AT®. Kpyroo6opor ATD B
KU3HeneATeNbHOCTH KieTKU. [IpuBectn nmpumepsl ATd-3aBUCUMBIX peakuuid B
KJIETKE.

16 dortocunTe3: cBeTOoBas W TEeMHOBas ¢aszbl. MexaHU3Mbl COMPSKCHUS
nepeHoca Bojopoaa u cunre3a ATD B xnopormiacrax (mo Mutyeny).

17 I'mukonus u comnpsbkeHHbIM cuHTe3 AT®. OT yero 3aBUCHT AanbHEHIIAS
cyab0a mpoIyKToB rmkonu3a? Uto Takoe 6pokerne? CyliecTBYIOT JId B IPUPOJIE
KJIETKH, SHEPTeTUKA KOTOPHIX OCHOBaHA TOJBKO Ha TIIMKOIU3e (OpoxKeHUN)?

18 pixanme: nukia Kpebca u gpixarenbHas 1emb. MeXaHU3Mbl COMPSDKCHUS
nepeHoca Bojiopojia u cuare3a AT® B mutoxoHapusx (mo Murtueny).

19 Yto BeIpaxaroT TepMUHBL: (HOTOPOCHOPUINPOBAHNE U OKHUCIUTEIHHOE
bochopunuporanue? (Ilouemy "dochopunuposanue", noyemy "doro-", mouemy
"okucnurensHoe"?). UTo 00111ero U pa3nuyHOro B 3TUX ABYX mIpoueccax? ['ne onu
MIPOUCXOIAT?

20 CpaBHUTH YyIBTPACTPYKTYPY XJIOPOILJIACTOB M MHUTOXOHIApUH. Yem
OOBSCHUTDH 00IIIHE YEPTHl MEMOPAHHOW OpTraHU3AINH 3TUX OPTaHOUIOB?

21 Kak opraHu3oBaHbl CUCTEMBI COMPSHKEHUS TIEPEHOCA BOJIOPOJIa M CUHTE3a
AT® y mpokapuoT (Ha TNpUMEpPE CHHE-3€JCHBIX BOJOPOCICH H a’dpOOHBIX
Oakrtepuii). [I[puMeHNMa T K HUIM XeMHOCMOTHYECKast Teopust Mutdena?



22 Tlouemy mutacTHIBI M MHUTOXOHJPUU HA3BIBAIOT ITOJYaBTOHOMHBIMHU
opraHousiamu? Kak uper ux HOBOOOpa3OBaHHME M CHEIMANIM3AIUs B PA3TMYHBIX
KJIETKaX?

23 Kakue runore3sl OOBSACHAIOT MPOUCXOXKICHUE IMOJIYyaBTOHOMHBIX
OpPTraHOMJOB B SBOJIIOIUU KIIETOK?

24 MoryT 11 UCTOJB30BATHCS B KaYECTBE AKKYMYJISITOPOB U MEPEHOCUHKOB
sHepruu aApyrue, kpome ATD, Monekymbl?

25 Kakoii Tun Metabonm3Ma: TUTACTHYECKUN WU SHEPTETHYCCKUI OTPaKarOT
peakuu (POTOCHHTE3A B XJIOPOILIACTAX ?

26 C yderoM XEeMHOCMAaTH4YEeCKOW Teopur MwuTdena, Moka3aTh B KakKue
(GbOopMBI MOCIIEIOBATETBHO MEPEXOAUT PHEPTUS OT COJIHIA 0 MOJIEKYJIbI TITIOKO3bI
B peakiusax poTocuHTesa.

27 K xakomy Tumy MeTabonm3ma: IIaCTHYECKOMY WJIM SHEPreTHYECKOMY -
OTHECTH PEAKIIMU PACHICTUICHUs] OUOMOJIMMEPOB B JIM30COMAaX ?

28 CpaBHUTE TTUKOIU3 U JbIXaHUE 10 MPOJYKTUBHOCTH 3allacaHus YHEPTHUU.
[loueMy, HecMOTps Ha SBHBI SHEPre€TUYECKUI MPOUTPHINI, B MPUPOJIE
CYIIIECTBYIOT KJIETKHU-OPTaHU3MBI C TIIMKOJIUTHYECKIM YHEProoOMeHOM?

29 Yem 00ycHOBJIEHBI JUIUTEIBHBIE MBIIICUHbIE OOJIM TOC]IE MHTECHCHUBHOM
busnueckoit Harpy3ku? Ilouemy 3T 60au Majgo OECHOKOSAT TPEHUPOBAHHBIX
monen?

30 Kakwe KIeTKH y MHOTOKJIETOYHBIX KUBOTHBIX IMMOTPEOIISIIOT OOJIBIIIE BCETO
sHeprun? Kak 3T0 BBIpaKEHO B UX YIBTPACTPYKTYpE?

31 KieTkm Kakux OpraHM3MOB OO0Jadar0T HamOoJiee IOJHBIM HaboOpoOM
sHeproodecneurBaromux Mexann3MoB? HazoBure 3T MEXaHU3MBI.

Pasznen V. Llutockejser ¥  ONOPHO-ABMraTejibHble CTPYKTYPBHI.
IToBepXHOCTHBINA aNNAPAT KJICTKH.

1 JlaTb CpaBHHUTENBHYIO XapaKTEPUCTUKY MOJEKYJISIPHO-CTPYKTYPHOM
OpraHu3aluu MIPOMEKYTOUHBIX ¢dbunamMeHToB, MUKPO(hUITAMEHTOB u
MuKpoTpyOouek. HazBath oCHOBHbIE O€TIKM U TapaMeTphbl UX arperaiuu.

2 JIns KakuX IUTOCKENIETHBIX CTPYKTYpP XapaKTEepPHBI MPOIECChl CaMOCOOPKH
U pa30opku: UTo U3BECTHO 00 3TUX MEXaHU3Max?

3 MukpodumiaMeHTsl Kak CKEJIeTHbIe W JIBUTaTelIbHBbIE CTPYKTYpbl. [lpm
KAKUX YCIIOBHUSIX BO3HUKAET CIIOCOOHOCTh MHMKPO(PUIAMEHTOB K JABUTATEIILHON
peakuun? OOBACHUTE MEXAHO-XUMHUYECKHE OCHOBBI MBIILIEYHOTO JIBUKEHHUS.

4 JlaThb CpaBHUTENBHYIO XapaKTEPUCTHKY OpPraHU3alMH aKTO-MHUO3MHOBBIX
KOMIUIEKCOB B HeMbIeuHbIX (pubpobnact, ameba) U chHeruaIu3upOBaHHBIX
MBIIIEYHBIX KJIeTKaxX (MOMepeyHO-1M0JI0CaTOe MbIlIeyHOe BOJIOKHO). Iloka3aTh
UMMYHOIIUTOXUMHUYECKYIO JIOKAJIU3alMi0 anb(a-akTHHUHA, aKTHHA U MHO3MHA B
ATUX CTPYKTYypax.

5 MukpoTpyOOUKH KaK CKEJIETHBIC W JBUTATENbHBIE CTPYKTYpbl. [IpuBectn
IpPUMEPHI UCIIOJIB30BAaHUSI MUKPOTPYOOUEK B KaueCTBE IIUTOCKENETA.

6 Iloka3aTh cTpoeHHE PECHUYKU U OOBSICHUTh MEXaHO-XUMHUYECKHE OCHOBBI
PECHUYHOTO JIBHKEHHS.



7 Yto siBNSiETCS LIEHTPAMU OpraHU3alMi MUKpPOTpyOouek B kierke? [’ e onu
JOKIN3YIOTCA?

8 CrpoeHue LEHTPUOJIEH, UX B3aMMOPACIOJIOKEHHE B KJIETOUYHOM LIEHTPE.
MexaHn3M BOCIIPOM3BEICHUS LIECHTPUOJIEH.

9 KakoBa posp LEHTPUOJEH M KAaK OOBSICHUTh UX OTCYTCTBHE B KIIETKaX
BBICILIUX PACTECHUM?

10 IlpoBecTn aHAJNIOTHIO B MEXAHO-XMMHUYECKON OpraHU3alMy U MPUHIIMIIAX
paboThl aKTUH-MHUO3UHOBBIX U TYOYJTUH-TUHENHOBBIX IBUTATEIIbHBIX CUCTEM.

11 Kakue omopHble W JBUTATENIbHBIE CTPYKTYpPhl UMEIOTCS Y PACTHUTEIbHBIX
kieTok? Kak oHM pa3BUTHI 110 CPAaBHEHUIO C )KMBOTHBIMH KJIETKaMU?

12 Kak opraHM3oBaH JABHraTeNbHbI ammapar Oaktepuii? KakoBbl
NPUHLUNIUATBHBIE OTANYUSA O0AKTEPHATBHOTO JKTYTHKA OT PECHUYKU DYKAPUOTHOM
KJIETKU?

13 HaszBaTh cocTaBHbBIE YacTH IIOBEPXHOCTHOIO amnmapara KIETKH,
OIIPEAETUTh UX (QYHKIUH.

14 Xumuueckuili cOCTaB W OpraHu3alus IJ1a3MaTU4YeCKOW MeMOpaHBbI.
[TpuBecTn nOKa3aTENbCTBA B MOJIB3Y KUJIKOCTHO-MO3aUYHON MOJIEIH.

15 I'nukokanmukce: XMMHMYECKUHA COCTaB, CTENEHb pa3BUTHUS, CBOWCTBA U
(GYHKIUM B CHEUAIM3UPOBaHHBIX KieTkax. HagmemOpaHHbIE CTPYKTYpPBI KIETOK
pacTeHuit, TpuOoB, OAKTEpUH.

16 KopTtukanbHblii (CyOMEMOpaHHBIN) ITUTOCKENET: €r0 AJIEMEHTHI, CBS3b C
miazMaieMMoi. MexaHu3Mbl M 3HAY€HUE JaTepalibHOTO IMEpeMENIeHUs] OEJIKOB
1a3MajJeMMBlI.

17 O6HOBIIEHHE U POCT IJIa3MaTHYecKoi MmemOpanbl. Kakue cyOMemMOpaHHbIe
M IUTOIUIA3MATHYECKUE CTPYKTYpbl 3aJEHWCTBOBAaHbl B ATUX mnpoueccax? Kak
OLICHMBATh CKOPOCTh OOHOBJIEHUS U POCTA MIa3MajIeMMBbI?

18 OxapaktepuzoBaTh (HOpPMBI TPaHCMEMOPAHHOTO TPAHCIOPTA BEIECTB:
mud¢y3uo, MNacCUBHBIM M akTUBHBIM TpaHcmopT. C KakuMU 3JeMEHTaMu
IUIa3MaJIeMMBbI CBsI3aHbI 3TH (OPMBI TpaHcTIOpTa?

19 Otyero Bo3HMKAeT KOHIIEHTPAIIMOHHBIA FEeTEpOrpaiieHT MOHOB U KaK OH
UCIIOJIB3YETCS KIETKOM?

20 Yo Takoe MUKPOBOPCUHKHU? Y KaKUX KJIETOK OHU Pa3BUThI, KAK YCTPOCHbI
U KaKk paboTaroT?

21 Oxapakrepu3oBatb (GOpMBI W MEXaHM3MBI TPAHCIOPTAa BEIIECTB B
MeMOpaHHOW ymakoBke. lIpuBecTn mnpuMepbl HWCHOIB30BaHUS SHIOLMTO3a U
DK30IIMTO3a B IKU3HEACSITEIPHOCTH TKAHEBBIX KJIETOK M  OJHOKIECTOYHBIX
OpraHU3MOB.

22 Yto Takoe KieTouHble pernenTtopsl? KakoBa wux nokamuzanms U
XUMHUYECKas npupoja?

23 OObACHUTH JBa CHOcO0a WHULMAIMK BHYTPUKIETOYHOIO CHUTHAJA:
aJICHUIATUMKIA3HBIH U MOHO(OpPHBIH. CpaBHUTHh MX Ha MPUMEpPE PELENTOpPOB
NeNTUIHBIX TOPMOHOB (TJIIOKaroHa W MHCYJIMHA) U  Helipomenuartopa
(areTHIIXOJIMHA).



24 TlepedncnuTh W TOKa3aTh JIOKAJTM3AIMIO TOCTOSHHBIX MEKKICTOYHBIX
KOHTAKTOB B KHIIEYHOM JOuTeIMd. B  dYeM O0COOEHHOCTh XHMMHYECKHX
(TpaHCIIOPTHBIX ) KOHTAKTOB U TJIe OHU BCTpEYAIOTCA?

25 Yto Takoe MMMYHHAasl peakiysi U TOJEPAHTHOCTh HAa KJIETOYHOM YPOBHE?
KakoBo 3HaueHHWe »OTUX peakuui I NOAJIEPKAHUA KIETOYHO-TKAaHEBOIO
romeocrasza’?

26 Ilokaszarb  CTPYKTYpHO-(YHKIMOHAJIBHOE  E€AMHCTBO  3JIEMEHTOB
MMOBEPXHOCTHOTO ammapara W IUTOCKEJeTa B peakiuu aare3nu ¢puopodiacta Ha
cyOcTpare.

27 Tlocne ne3arperaniii W TMEPEMENIMBAaHUS B MHTATEIBHON Cpefe KIICTKH
MOYKUA COOUPAIOTCS B arperarbl o0 TKAHEBOMY MPU3HAKY, KJIIETKU OT OPaHX EBBIX U
cepriXx T'yOOK - MO BHJIOBOMY (arperupyror KieTku ojHoro uBeta). Kak s3to
OOBSICHUTH CBOMCTBAMHU KJIETOUHOM MTOBEPXHOCTHU?

Pa3znen V1. Penpoayknus kierok. J{uddepennupoBka KieTox

1 UYro Ttakoe wmuToTHUeCKHi (KJeTOouHbIN) 1UKI? (OXxapakTepu30BaTh
MOCJIEIOBATEILHOCTh, BPEMSI M KIIOUEBBIE COOBITHUS TEPUOJOB MHUTOTHUYECKOTO
UKJIA.

2 Yto Takoe XpOMOCOMHBIN IMKJI, B YEM CYIIHOCTb KOHIIEHIIUU CTPYKTYPHOI
HEMPEPBIBHOCTU XPOMOCOM B JKU3HU KIIETKU?

3 Korga m xak BO3HWKaeT JUIUIOMAHBIN Habop xpomocom? Kak meHsercs
Habop xpomocoMm u Macca JIHK B kieTke no nepuosamM MUTOTUYECKOTO IIUKJIA?

4 PackpbITh CYIIHOCTh OCHOBHBIX 3akoHOMepHocTed perukaunu JHK:
MOJIYyKOHCEPBATUBHOCTh, PEIUIMKOHHAS OpraHu3alusi, acMHXpoHHOCTh. Korma u
JUISL YETO MMPOUCXONT pernapatuBHblii cunTe3 JJTHK?

5 MuTo3: ero ¢gasbl, TOBEIEHUE XPOMOCOM.

6 Kak dbopmupyercs u pabotaetr MutoTHyeckoe BepereHo? KakoBbl MexaHO-
XUMHUUYECKHUE OCHOBBI MUTOTHYECKHUX TporieccoB? CpaBHUMBI JIK OHU C APYTUMU
JIBUTATEIbHBIMU PEAKIIMSIMU KIJIETKU?

7 HaszBatb U OOBSICHUTH OCOOCHHOCTH TEUEHUS MHTO3a Y >KUBOTHBIX M
pPACTUTENBHBIX KJIETOK (CTpOE€HHME MHUTOTHYECKOrO ammapara, MeXaHU3M
IIUTOKMHE3Q).

8 Urto obmiero u B 4eM OCOOCHHOCTh Pa3IUYHBIX (DOPM IHAOPETIPOAYKIIUHU:
COMAaTHYECKOW MOJMIUIONANM U noiuTeHnn? Kakue OTKIOHEHHS OT HOPMaIbHOTO
MUTO3a TPUBOAAT K OSHuopenpoaykiuu? IlpuBecTu mnpuMepsl MNpPOSBICHUS
COMATUYECKOW TMOJUIUVIONINM U TIOJIUTEHUUW B TKAHSIX PACTEHUH, >KUBOTHBIX,
YeJI0BeKa.

9 OOBACHUTL OMOJIOTMYECKUN CMBICT U Ha3HAYECHUE MUTOTHYECKOTO JEIICHUS
KJICTOK B KU3HHU OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHu3MoB. Vcrnonb3yeTcs
JI1 MUTO3 JIJI1 PA3MHOXKEHUSI OPTaHU3MOB?

10 B ueMm mnpuHIUNUagbHBIe OCOOCHHOCTH Mero3a? I[louemy wmeio3 wu
MOJIOBOW TMpollecC, a HE MHTO3 CTajJld OCHOBHBIM CIIOCOOOM Pa3MHOXKEHUS
OpraHu3MoOB?

11 Kakue xapakTepuUCTUKH XPOMOCOMHOTO Habopa HCIONB3YIOTCS TpU
OMMCAaHWUU BUAOBOr0 Kapuotumna? I'e ucrnonb3yercs KapuoTUIIUYECKUI aHaIu3?



12 Kyna geBaeTcst marepuan saepHOM OOONOYKH U SAPBINIKA TMpU
MCYE3HOBEHUHU ITUX CTPYKTYp B Mpodaze Muto3a?

13 KakoB OMOJIOTMYECKHUI CMBICT KOMIAKTU3AI[MU XPOMAaTHHA B XPOMOCOMBI
Ha BpeMsi Muto3a? [louemy 3TOT mpoiiecc OTCYyTCTBYET Y MPOKApUOT?

14 Yem paznuyaroTcsi M B KaKUX CJIy4dasX MCHOJIB3YIOTCS TEPMUHBI
"xpomocoma" wu "xpomarmpa"? Ckompko wmoisekyn JIHK Bxomutr B cocras
XPOMOCOMBI, XpOMaTHIbI?

15 Yem 00ycinoBIEH NOMEPEUHbI PUCYHOK OOBIYHBIX MeTa(ha3HbIX XPOMOCOM
(OeHAMHT) W JHUCKOBBI PUCYHOK TMOJHTEHHBIX XpomocoMm? OauHaKoBa WM
pa3linuHa MPUPOa 3TOU MOMEPEYHON UCUEPUCHHOCTH?

16 Kakoii u3 HCHIONB3yeMBIX aHTPOIOJIOTU3MOB 0OoJiee TOAXOMUT IS
0003HAYEHHUS ABYX MOCTMUTOTUYECKUX KIIETOK: JOUYEPHHUE, CECTPUHCKHUE WIIH €IIe
KaKOU-HUOYIb?

17 MuTtoTnuecku Aensuiasicsi KJIeTKa )KUBOTHBIX TKaHEW 0OBIYHO OKPYIJISETCS
(B snuTenusaxX, B KyJapType Ha ctekie). C uem 310 cBsizaHo? [loueMy 3Toro He
OBIBAET Y PaCTUTENbHBIX KIETOK?

18 Kakyto poip UrparoT LEHTPHUOIM B MUTOTHYECKOM BepeTeHe? Y Kakux
OpraHU3MOB LEHTPUOJIM OTCYTCTBYOT M II0YEMY y HHMX MHUTO3 IIPOTEKAET
0J1aromnoay4yHo?

19 Kakue nuTonoruueckue MeTOJbl IMO3BOJISIIOT OLEHUTh B KJIETOYHOMN
NOMYJSIUMKA  JIOJIF0  KJIETOK, HAaXOJAIIMXCS B  CHHTETHYECKOM  MEPHOJE
MHUTOTHYECKOTO LUKJIA?

20 Tlokasatp paszHooOpaszme (HOpM MHTO3a: pa3IUYHBIC BapHAHTBI OPTO- U
MJIEBPOMUTO3A - Y MIPEJACTABUTENCH MPOCTEUINNX, BOJOpOCIIel, rpuOoB. MoKHO Jn
OTH BAPUAHTHI BBICTPOUTH B "'IBOJIIOLIMOHHOE IPEBO" MUTO3a?

Monayas 2. I'ucrosorust

Paszneda |l. DnuresnajbHbIe TKAHU.

1 Tlo kaKUM THUIIOBBIM IIPU3HAKAM AIUTEIUN OTIWYAIOTCS OT JAPYTHX THIIOB
TkaHer. Kakme mopdojornueckne NpH3HAKH MCIOJB3YIOTCS JUIS TOCTPOCHUS
MOPGhOIOTHYECKON KIacCH(PUKAIIMK ATTUTEITUEB.

2 Tumbl cekpenuy U MpUMEPHI XKeJe3 ¢ pa3HbIMH THIIAMU CEKPEIUH.

3 Knaccudukanuu xenes.

4 TloueMy WIMTOBHIHYIO J>Ke€JIe3y M HAAMOYECYHUK OTHOCAT K IKelie3aM
BHYTpeHHEH cekperuu. (OCOOCHHOCTH CTPOCHHUS H  pabOThl  THUPCOIMTOB
IIUTOBUIHON JKEJIe3bl XHMHUECKas TMPUPOJa KOJUIOWAa, OHWOJoTrHYecKas pPOJb
MPEAIMICCTBEHHNKA TOPMOHOB IMUTOBUIHOW JKeIe3bl; (YHKIMH TOPMOHOB
IIIATOBUIHOU KEJIC3hI.

5 HaanmoueyHwk: CTpoe€HHWE KOPKOBOTO M MO3TOBOTO BelmiecTBa. OCHOBHBIE
BBIICIISIEMbIE TOPMOHBI U WX (QyHKIuU. Kak MeHseTcs MOBEACHHE >KUBOTHOTO,
€CIM Yy HEro yJIaduTh MO3TOBYIO 30HY HAJIMOYEUYHUKOB U modemy? [louemy
HACTyMaeT CMEPTh KUBOTHOTO, €CIH Yy HETro YAINTh KOPKOBOE BEIIECTBO
HaJIIIOYEYHUKOB?



6 Ilomxenynounas xene3a. Kierounslii coctaB octpoBkoB Jlanrepranca u
(GyHKIMS ~ TOPMOHOB  HOJUKENYyAOYHOM  »kene3pl.  CTpoeHue — allMHYyCOB
IOJIKEITY IOYHOU HKEJE3bI.

7/ Ha3oBure npu3HaKu, KOTOpPHIE OIPENEISAIOT NPUMUTHUBHOCTh TKaHEBOU
T dHepeHIIMPOBKU OJTHOCIONHBIX KOYKHBIX SMUTEIUEB.

8 IloueMy OJHOCIOMHBIM MHOTOPSJIHBIA KOMXHBIN SIIUTEJIUN  MOKHO
paccmaTpuBaTth Kak 0oJjiee MHTETPUPOBAHHYIO TKAHEBYIO CUCTEMY, 110 CPaBHEHUIO
C OJTHOCJIOMHBIM KOKHBIMU 3IUTEIHEM IUIOCKUX YEpBEM?

9 OOumit NPUHIMI OpraHU3aAIMH KyTHKYJI. MexaHu3Mbl, 00eCneurnBaromne
OPOYHOCTh  KYTHKYJI. OCOOEHHOCTH CTPOEHHS KYTHKYJd  apTPOIOJHOTO,
HEMATOJIHOT'O U aHHEJIMIHOTO TUIIA.

10 OcobeHHOCTH CTPOEHUS MHOTOCIOWHBIX KOXKHBIX SIHTEIUEB. JTaIlbI
KEepaTUHU3AIUN U €€ OMOJIOTHYECKUI CMBICIL.

11 Mopdonornyeckasi, yIbTPACTPYKTYpHas XapaKTEPUCTHKA  KIETOK
KUILIEYHOTO DIUTEIMS: CEKPETOPHBIE KIETKU (YHIAIbHBIX IKEJe3 IKEeIyAKa;
BCACBIBAIOIIME KJIETKM TOHKOIO KHIICYHUKA MIIEKOIUTAIOIIUX; CEKPETOPHO-
BCACHIBAIOIINE KJIETKH KAIIKH aCKapH/Ibl; UIIEBAPUTEIbHBIE KIIETKH MOJUIFOCKOB.

12 I'ucToreHeTHMYECKHE OTHOLICHHS KJIETOK B CaJbHOM JKele3e; B CUCTEME
BOPCUHKA-KpUIITAa  TOHKOIO  KHIIEYHUKA; B  MHOTOCIOMHOM  CHJIBHO
OpOI'0OBEBAIOLIEM JIIUTEIINH KOKU MaJIbIa YEJIOBEKA.

13 Kakoif u3 npemnoxkeHHbIX wu30TonoB: H3-tuvumnn, H3-metinmn, H3-
tupo3uH, H3-ypunun, H3-manHO3a HeoOxonuMMoO BbIOpaTh MJIA HU3Y4YEHUS
KMHETHKHU KJIETOYHBIX MOMYJISLNI B KO)KHOM WJIM KHILIEYHOM 3IUTEIUSAX U IOYEMY

Paznen |1l. Tkanu BHyTpeHHeii cpeabl.

1 TunoBeie mnpuszHaku TBC: mnpoucxoxaeHue, CTpoeHue, (QyHKIUU.
Knaccuduxanus TBC.

2 OCcOOEHHOCTH OpPTraHU3aIUU PHIXJION COCTMHUTEILHON TKaHU.

3 OcoOeHHOCTH OpraHM3allid  IUIOTHOM  COSOWHUTEIPHOM  TKaHW.
Knaccudukaiys niaoTHBIX COSTUHUTENBHBIX TKAHEH.

4 OcoOeHHOCTH OpTaHM3aIMU XPAIIEBON TKaHU. BUIbI XpsIeBoN TKaHU.

5 Bunbl xoctHoM TkaHHW. OCOOEHHOCTH CTPOCHHE IIACTMHYATOW KOCTHOM
TKaHHU.

6 ['ucTorenes KOCTHOW TKaHM.

7 O01ast cxema KpOBETBOPEHHUS Y MIICKOTTUTAIOIINX.

8 JloxazarenbcTBa YHUTAPHOW TEOPHH KPOBETBOPEHHUSI.

9 MopdpoOuoXxuMuUIecKne W CTPYKTYPHBbIC H3MEHEHHUS KIETOK IpH
DPHUTPOTIOI3ZE.

10 OcobenHocTd TPOMOOLMTONO33a y  MIJIEKONMMUTAIOUIUX, HU3IIKUX
MMO3BOHOYHBIX, HACEKOMBIX.

11 OO6mrast xapakTepucTUKa MEXaHOIUTOB: (prOpPoOIACTHI, XOHAPHUOOIACTHI,
0CTE00JIaCThI ¥ UX (DYHKITHH.

Pa3pen |V. MbllnieyHbie TKaHMU.



1 Hcrounwku pa3BuTHs MbIedHOW TKaHW. Kiaccudukamus MBIIIeqHOMN
TKaHMU.

2 OCcOOEHHOCTH CTPOCHUS CapKOMepa - CTPYKTYPHOM €TMHULIBI MUO(PUOPUILI.

3 PerynsropHas cuctema MbIIIIEYHOTo BojlokHa (T- u L-kaHab).

4 T'uctoreHes, CTPOCHHE U pEreHepalus MONepeyHOIN0I0CaTON MbIIICUHON
TKaHU MJIEKOIUTAIOLIUX.

5 T'mcrorenes, cTpoeHHe U pereHepalnus CepACUYHON MBIIMIEYHON TKaHU
MJIEKOTIUTAIOIIUX.

6 I'mcroreHes, CTpoeHHWE W pereHeparus TJIaJKOW MBIIICYHONH TKaHU
MJIEKOTTUTAIOIIUX.

Paznen V. Tkanu HepBHOI CHCTEMBI.

1 MopdodyHKIIMOHATEHASA XapaKTEPUCTHKA HEHPOHA.

2 Knaccudukaiusi HEMpoHOB.

3 CTpoeHue u NpUHIKI paboThl HEHPOMBIIIIEYHOTO CHHAIICA.
4 Ctpoenue u GyHKIIMA HEUPOTIIUH.

5 Uto takoe pediiekc u ctpoeHue peIeKTOpHOM TyTH.

6 Knaccudukaiust HepBHON CUCTEMBI.



Tecr sABnsAeTCSs NHCHBMEHHONM WM KOMIBIOTEPHON (HOpPMON KOHTpPOIS,
HAIIPaBJICHHOW Ha IPOBEPKY BIJAJCHUS TEPMHUHOJIOTMYECKHM annaparoM M
KOHKPETHBIMU  (TOYHBIMHM) 3HaHMSIMM B oOsacTu  (QyHIAMEHTAlbHBIX U
IIPUKJIAJAHBIX JUCIUILIVH.

Kpurtepuu onieHKHu Tecra:

OneHka Kputepun
«5 6aioBy | BBICTABISICTCS acOUpaHTy, eciu oH otBeTwa Ha 100-86 % or Bcex
BOIPOCOB.

«4 Odayia» | BBICTABIIAETCS 3@ NPABWIBHBIA OTBET HAa 85-76 % OT BCeX BOIPOCOB.

«3 Gayiyia» | BHICTABIIAETCS 32 MPABWIBHBIA OTBET Ha 75-65 % OT BCeX BOMPOCOB.

«2 Gasiya» | BBICTABIIAETCS 3a MPAaBWIbHBIA OTBET Ha 64-50 % OT BceX BOMPOCOB.

«1 Gam» | BRICTABIIICTCS 3a MpaBUJIBHBIA OTBET MeHee yeM Ha 50 % ot Bcex
BOTIPOCOB.

TecTbl
nmo qucuumInHe «Kjaerounas 6M0JI0rus, HUTOJIOTHsI, THCTOJIOT US>

TecTupoBaHue 10 _NPOHIEHHBLIM _TeMaM IIPOBOJUTCS Ha OyMa)KHBIX
omankax Ilpumep Tecta mjis OpoOBEpKM 3HAHUU MO aucuuIuinHe «KierouHas
OHMOJIOTHS, IUTOJIOTHSI, TUCTOJIOTHSD) MPUBEJICH HUXKE:

Moayas 2. Pazaen |l «InurenajibHble TKAHW»
Bapuanr 1

BBIBEPUTE OJIH NIPABUJIbHBIN OTBET:
1. HOI'TH, BOJIOCEHI, POT'A, KOI'T1 OBPA3YIOTCS B PE3VYJIBTATE
1) TBepaoW o — KEpaTUHHU3ALUHU
2) MATKOM 0 - KepaTHHHU3ALUU
3) TBepaOH U MATKOM 0L — KEpATUHU3AIIMU
2. Y MOJUJIFOCKOB TEJIO ITOKPBITO KOXHbBIM SITUTEJIMEM
1. OIHOCIOWHBIM MHOTOPSTHBIM
2. MHOTOCIIOMHBIM MHOTOPSITHBIM
3. OJTHOCJIOWHBIM KYTHUKYJISPHBIM
4, MHOTOCIIOWHBIM KYTHUKYJISIPHBIM
3.B ITPOLUECCE KEPATUHU3AIIMU B KJIETKAX KOXHOI'O SIIMTEJINA
OBPA3VYIOTCA
1. kepaTwH, KEPATOCOMBI, TU30COMBI
2. THM30COMBI, KEPATHH, dJICHIUH
3. 2JIeUJIUH, KEpaTHH, KEPATOCOMBI,
4. xepaTuH, KEPaTOCOMBbI, KEPATOTHUATIUH, JTU30COMBI
5. KepaTuH, KepaTOCOMBI, KEpaTOTHAINH, JICHINH
4, DIIUTEJINN ®YHJIAJILHBIX XXEJIE3 XKEJIYJIKA OBPASOBAH
KIIETKAMUA
1) rmaBHBIMH, OOKJIAJOYHBIMH, BCACHIBAOIITUMU
2) 00KJIaJIOYHBIMH, BCACHIBAIOIIUMHU, CIU3UCTHIMU




3) BcachIBAIOIIMMHU, CIU3UCTHIMHU, TJIABHBIMHU
4) riaaBHBIMH, OOKJIAJOUHBIMU
5. CEKPETOPHBIE KJIETKH IITUTOBWJIHOM JXEJIE3bI CUHTE3UPYIOT
1. TUPOKCHH, KaJIbIIUTOHUH, CEPOTOHHUH
2. CEepOTOHHH, THPOKCHH, TPUHOATHPOHUH
3. TpUHOATHUPOHWH, KAIBIIUTOHUH, CEpOTOHUH
4. THPOKCUH, TPUHOATHPOHUH, KAJILIIATOHUH
6. K ODHAOKPMHHOBBIM XEJIE3AM OTHOCAT
1) smmdusz, runodus, HAAMTOICUHUKH
2) HaAMOYCYHUKH, TAMYC, CAIbHBIE
3) Tumyc, runodus, MOTOBBIC
7. MEPOKPMHHOBBIM THUII CEKPELIMM XAPAKTEPU3YETCSH
1) BBIACIICHHEM CEKpETa BMECTE C YACThIO KICTKH
2) mpeBpalieHHeM KJIETKHU MOJHOCTHIO B CEKPET
3) BbIICIICHUEM CEKpeTa HEOOIBIIMMHU MOPIUIMU
8. J1IJI1 CAJIbHOM JKEJIE3bI XAPAKTEPHO
1) HanuuuMe BBIBOJHOTO MPOTOKA, CEKPETOPHOTO OTAENA, AOKPUHOBOTO
THUIIA CEKPELUn
2) OTCYTCTBME BBIBOJHOTO MPOTOKA, HAJIMYHME CEKPETOPHOTO OTAeia M
TOJIOKPUHOBOM CEKPELINH
3) HanuuuMe BBIBOJAHOIO MPOTOKA, CEKPETOPHOIO OTHEa, TOJIOKPUHOBOMN
CEKpeIun
9. B ITOJKEJITY JOYHOM JXXEJIE3E PA3JIMYAIOT
1) xmyOO4YKOBYIO 30HY, alIMHYCHI, OCTpOBKHU JlaHTrepranca
2) ki1yOOYKOBY 30HY, allUHYChI
3) anuHychl, ocTpoBKH JlaHrepranca
10. ®PUJIBTPAIIMOHHBIN BAPLEP COCTOMT U3
1) GazanpHOM MeMOpaHBbI, MMOJIOIUTOB
2) MOAOLMTOB, TOYEYHBIX KAHAJIBIIEB, SHIOTEIHUS
3) sHAOTENMSs, TOYEYHBIX KaHAJBIEB, Oa3aJIbHON MEMOpaHbI
4) 0azanpbHON MeMOpaHBbI, YHIOTEIHS, TTOJOIIUTOB

BBIBEPUTE BCE IIPABUJIBHBIE OTBETbBI

11. OTHOCJIOMHBIE CJIM3UCTBIE KOKHBIE DIIMTEJINN XAPAKTEPHBI
JULS

1) nemepTuH 4) MOJUTIOCKOB 7) TypOesipuit
2) 3eMHOBO/IHBIX 5) pbi0 8) HemaTo.
3) HaCEeKOMBIX 6) JaHIIETHUKA 9) anHenua

12. KYTUKVYIJIA ACKAPHUJIbI ObPA3OBAHA
1. MHOTOCIOWHBIM SIUTEIHEM
2. MHOTOCIJIOMHON KyTHKYJSPHON TIACTUHKON
3. rumnoaepMon
4. COEOUHUTENBHON TKaHbIO
5. OOKaJIOBUIAHBIMU KJIETKAMHU



6. kKaMOMaBHBIMU KJIETKAMU
13. MHOT'OCJIOMHBIN CJIABO OPOI'OBEBAIOIII KOXHBIN
DIUTEJINN
1) pacrnonaraercst Ha 6a3aJIbHOM MeMOpaHe
2) COAEpPKUT MHOTOKJIETOUYHBIE JKEJe3bl
3) oOHOBsETCS 3a CUET Oa3abHBIX KIIETOK
4) coctout u3 0a3aNbHbBIX, IUIIOBATHIX U C1a00 OProBEBAIOIINUX KIETOK
5) 3epHHCTHIC KJIETKU COIEPKAT KepaTOrHaluH
14. B COCTAB HE®POHA BXOAAT
cobupareabHble TPYOOUKH
IIPOKCUMAJIbHBIN KaHAJIELl
COCYIUCTBINA KIIyOOUYEK
KOPKOBOE BELIECTBO
JUCTAbHBIA KaHAJIeIl
kancyna lHlymnsackoro-boymena
MO3rOBO€ BEILIECTBO
nietiist [ 'ennu
15. SKSOKPI/IHHI)IE MHOT'OKJIETOYHBIE XXEJIE3bI
1) UMEIOT CeKPETOPHBIH OT/EI
2) BBIACISIIOT CEKPET B KPOBB, JIUMPY
3) KOHTPOJUPYIOTCS rUnopu3om
4) cOCTOST U3 CEKPETOPHOTO OT/IENa U BBIBOJIHOTO TPOTOKA
5) CUHTE3UPYIOT CEKpET OENKOBOM, JIMIHIHON NOJMCAXAPUIHON IPUPOIbI
16. KATICYJIA ITYMJISIHCKOI'O-BOYMEHA
1. BBICTJIaHA BCACBHIBAIOIITUMU KIIETKAMH
2. obecrnieunBacT GUIBTPALNIO TICPBUYHON MOYH
3. COCTOUT U3 OJHOCIOWHOTO PECHUYHOTO AIUTETUS
4. oOpa3oBaHa KJICTKaMH MOJIOIUTAMH
5. COACPKUT MaJBITUTHEB KITyOOUEK
6. yBeIMYMBAET IUIONIA/Ib BCACBIBAHUS IEPBUYHON MOYH
17. ©YHIAJIBHBIE XXEJIE3bI XXEJIY IKA MJIEKOITUTAIOIINX
BBICTJIAHBl MHOTOCJIOWHBIM ATUTEINEM
COCTOSIT U3 TJIaBHBIX U OOKJIAJJOUYHBIX KJIETOK
CHUHTE3UPYIOT METICHHOTEH U COJISTHYIO KUCIIOTY
00ecIeynBalOT BCaChIBAHUE MOHOMEPOB
BBIPA0ATHIBAIOT IMOHKEITYI0YHBIN COK
YYacTBYIOT BO BHYTPHUKIICTOYHOM ITHIIEBAPECHUN
COCTOSIT U3 BBIBOJHOT'O MPOTOKA U CEKPETOPHOTO OTHIENa
OTHOCSITCSI K CJIO’KHBIM MaJIOKJIETOYHBIM JKeJie3aM
SIBJISFOTCSI TPOCTHIMU TPYOUaTHIMU DHIOKPUHHBIMU JKeJie3aMu
18. H_[I/ITOBI/II[HA}I KEJIE3A
1) oTHOCUTCA K SHAOKPUHHBIM KeJIe3amM
2) cocTouT U3 (POJIUKYIOB
3) B doummKynax pa3inyaroT BHIBOJHOW MPOTOK M CEKPETOPHBIN OTAEN
4) cUHTE3UpPYET TUPOKCUH, TPUUOATUPOHUH

NIk wWDE

CoNOOR~WODE



5) HaxoIWTCs MOJ KOHTPOJIeM Tunoduza
6) BbIIEISAET TOPMOHBI B KPOBb

JIONOJHUTE:

19. B XKEJIYIKE MJIEKOITUTAIOILNX
TPOUCXONT.....oeveeieeeieei,

[TNILEBAPEHUE

20. B TOHKOM KHMIIEYHUKE [TPOUCXOJUT BCACBIBAHUE
21. B DIIUTEJIMU B HOPME BCEI'JA
OTCYTCTBYIOT.....ccoviiieiiieiinn

22. SIUTEJINN OTAEJSIETCS OT COEAUHUTEJILHOM

23. JUTSI KJIETOK IIIMTOBUIHOM JKEJE3bI

XAPAKTEPHA.........CEKPELIUS
24. CEKPETOPHBII OT/IEJI CAJIbHO XKEJIE3bI OBPA30BAH
CEKPETOPHBIMU U ............c......... KJIETKAMU

25. IPEAMET U3YUYEHUS CPABHUTEJIBHOM T'MCTOJIOI' MU -

YCTAHOBUTE COOTBETCTBMUE:

26. BUJbI DIIMTEJIMEB [TPU3HAKU
1) oqHOCHOWHBI MHOTOPSIAHBIH A) MaJ0 MEKKJIETOYHOTO BEIIEeCTBA
2) MHOTOCJIOMHBI B) kiieTku TOJIBKO OJTHOTO CII0S
HaxoJATCs Ha 6a3anbHOM MeMOpaHe
C) siapa pacrnosararorcsi B HECKOJIBKO
PSIIOB
J1) Bce KJIeTKM HaxoaTcsa Ha 0a3albHON
MeMOpaHe
27. TUIIBI KIIETOK TOHKOI'O BBITIOJIHAEMBIE ®YHKIINUN
KMIITEYHUWKA
1) GokaoBHUIHbBIE A) BcachIBaHHE€ MOHOMEPOB
2) BCacChIBAIOIIUE B) ciocoGHOCTh K nponudepanuu
3) kamOuasIbHbIE C) cunTe3 pepMeHTOB
J1) cunTe3 MyKOMoJrcaxapuaoB
E) BcacbiBaHuE OJIMMEPOB
28. TUIIbI XEJIE3 XAPAKTEPHBIE ITPU3HAKHU
1) canpHas xxenesa A) MEpPOKpPHUHOBAs CEKPELIUS




2) MUATOBUIHAS Keje3a

B) Hanuuue cexpeTopHOro oTaena u
BBIBOJIHOTO MPOTOKA

3) GokasoBUIHAS KJIETKA

C) cuHTE3UpyeT TOPMOH TUPOKCUH

4) HAAMOYECUHHUKHU

J1) coctout u3 HoOLUTMKYIOB

E) ecTh MO3roBoe BeliecTBO

F) cunTe3npyeT MyKonoaucaxapuisl

G) ToNIOKpHHOBAs CEKPEIHsI

H) cunTe3upyoT MoJ0BBIE TOPMOHBI

29. CTPYKTYPbBI HEOPOHA

BbIIOJIHAEMBIE ®YHKINHA

1) mpokcuMasbHbIe KaHAJIbIIbI

A) bunpTpanus nepBUYHON MOYHU

2) nucTalbHbIC KaHAIbIIBI

B) peabGcopOiust oprannueckux
MOJICKYT

3) kancyna Hlymnsinckoro-boymena

C) peabcopO1ivisi HOHOB

J1) oOpazoBaHre BTOPUIHON MOYH

30. TUIIBI KYTHUKVYJI

XAPAKTEPHBIE ITPU3HAKHU

1) HeMaTOTHBIN

A) AIUTEIIMNA CUMILIACTUYECKOIO THIIA

2) apTpOIOIHbIN

B) umerorcst 60kaioBUIHEIE,
KaMOUaJIbHBIE KIJIETKU

3) aHHEeIUIHBIMI

C) ecTb IpOKYTHKYJIA

J1) 3agy0onuBanue heHonamu

E) nMeroTcs KoJutareHoBbI€ BOJIOKHA

F) IpuCyTCTBYIOT IIEMEHTHBIC KICTKH

G) MHOTOCIIOHHAs KYTUKYJISIpHAS
IJJACTUHKA




