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Llesb u3yYeHHS THCHUILIHHBI:
® OCBOCHHME OCHOBHBIX I10/IXOJIOB M METOJIOB H3yYEHHS KIETKH;
® 3HaHHE COBPEMEHHOI0 COCTOSHMS KIIETOUHOH TEOpHH;
® U3yUCHHE CTPOCHHS, XHMHYECKOTO COCTaBa KIETOK M BHYTPHKICTOYHBIX CTPYKTYp, a
TaK)Ke OCHOBHBIX TPHUHITUIIOB UX (DYHKITHOHHPOBAHHUS.
3agauu U3y4eHHus AMCHMILINHBI:
e 3HaHHWe OONIMX MEXaHM3MOB BOCHpoOH3BeneHHS, TU(PepeHMPOBKH U THOGIH KIETOK, WX
BOCCTAHOBIICHHUSI, aJIaNITAIIMH K YCIOBUSM OKPYKAOIIEH CPe/Ibl;
® T[OHUMaHHE OCOOEHHOCTEH CHEeNMAaTH3UPOBAHHBIX KJICTOK, JTaloB CTaHOBJICHHS,
PETYIALNN UX 0COOBIX (DYHKIMI U pa3BUTHS CIEHH(PUIECKUX KIETOUHBIX CTPYKTYP;
® [pPOBEJIEHHE CPABHUTEIBHO-IBOIIOIMOHHOTO aHANW3a KIETOYHBIX CTPYKTYp Oaktepuii,
pacTeHui U )KHBOTHBIX.

2. Mecro qucuuniidebl B ctpykrype OOIl 6akanaspuara

Jucuunnmuua «llutomorus» peanusyercda B paMKax oO0s3aTenbHOi  wacTH, (opMupyemoit
Y4aCTHHKAMH 00pa30BaTeIbHBIX OTHOIICHHIH.

Jucuuninmna peanusyercs B paMkax 0a30BOM yacTH; U3ydaeTcs Ha 2 Kypcee B 3 ceMecTpe.

Jnis ocBOEHMS JUCLUIUIMHBI HEOOXOAMMBI KOMIIETCHLHH, C(OPMUPOBAHHBIC B paMKax H3y4EHUS
CIEAYOIMX JUCUUIUIMH: «O0mas ouonorus», «buonorus udenopeka», «Xumua», «OpraHudeckas
XUMHUS» U «DH3HKa.

TpeboBaHuAMH K BXOJHBIM 3HAHHMAM JUII OCBOEHHS AMCUMIUIMHBI «lluTONOrMA» SIBIAETCS 3HAHHE
HIKOJBHOTO Kypca OHOJOTMHM, a TakkKe MpeAlIeCTBYIONMX MUCHUIUIMH: «O0uias Ouonorus»,
«botanukay, «XuMusay», «Opranuueckas XuMus» U «DHU3HKa».

®opmuposanue komnetenunit OIK-2 u OIMK-8 nauunaercs Ha aucuuruinHax «OOias OuoIorusy».
OcBoeHue JJaHHBIX KOMIIETEHLMH MPOJ0JIKAeTCd HAa HAcTOALEH JUCUMILIMHE NapajulesIbHO ¢ TaKOH
JICIMIUTHHOM KaK «DU3HO0NIOTHS PACTEHUI» U 3aBepIIAETCA HA JIUCHHUILTHHE «IMMYHOJIOTHS».
ObmenpodeccHoHanbHas KOMIETEHIUs Ha4MHaeT (OPMHUPOBATBCH HA TAKUX JUCHHUILIMHAX, KaK
«botanuka», «3oonorus», «Opranuueckas XUMH».

[IpakTHueckne HABBIKM M 3HAHUSA, MONYYEHHBIC HAa JAHHBIX AWUCIHIIIMHAX, ITOMOraloT OakanaBpam
YCIICIIHO OCBAaWBaTh HOBLIC OJKCIIEPUMEHTAILHBIC METOIBI HCCICAOBAHMS Ha AUCLMIIIHHE
«Uutonorus». @opMHpOBaHHE KOMIIETEHUHMH [pojoKaeTcss Ha  HAacToAleH  QUCLHIUIMHE
napajulellbHO ¢ TakKUMM JUCUMIUIMHAMHM Kak «l'ucronorus», «MUKpoOHOIOrHs € OCHOBAaMH
BHPYCOJIOTHH» BIUIOTH JI0 3aBEPIIAIONIETO 3Tana 00yYeHHs — NPEUIUTUIOMHOH TIPaKTHKH.

3. [IEPEYEHb IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUSA 11O JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJ/IbTATAMHU OCBOEHUA
OBPA30OBATEJIbHOH MPOTPAMMBI

B pesyabrate ocoenuss OIl OakanaBpuara oOy4alomuiics JOJDKEH OBJIALETh CIEAYIOUMMHU
pe3yabTataMu 00yYeHHs 10 JTUCIUTUIHHE!

Koo Haumenosanue komnemenuuu Koo u naumenosanue unouxamopa
Komne 00CMUIICCHUA KOMREMEHY LU
menyu
u
OIIK- | Cnocoben mnpumeHsats npuHuunsl | 3-OIIK-2  3HaTh:  OCHOBHBIE  CHCTEMBI
2 CTPYKTYPHO- (GyHKIHMOHATBHOH | KU3HEOOeCIeUeHUss M FOMEOCTAaTHYECKOMH
OpraHu3alyH, UCTIONB30BATh | PETYISLIHH KU3HEHHBIX (PYHKUIHH Yy pacTeHHi
(bU3MONOTHYECKHEe, IUTOJIOTHYECKHE, | M JKMBOTHBIX, CTIOCOOBI BOCTIPHUATHS, XPaHEHUS
OMOXHMHYECKHE, ouodusnyeckue | 1 nepejaud  MHGOpPMALMK; COBPEMEHHBIE
METO/Ibl aHajli3a Ui OLEHKHM M | METOJAMYECKHE  IOJAXOAbl, KOHLEMNUHMH U
KOPPEKLUH COCTOSIHUSA JKUBBIX | IIPOOJIEMBI (uzuoIOrHH, LMTOJIOTHH,
OOBEKTOB M MOHHUTOPHMHIA Cpe/ibl MX | OMOXUMUU U OMOPU3ZUKHI
obuTaHus V-OIIK-2 VYMerb: oCYyIECTBIATL  BBIOOD




METOJ0B AJICKBATHBIX JUIA peUIeHHA
HCCHeﬂOBaTeHBCKOfI 3aJa4H; BBIABJIATH CBA3HU
(H3HOIOrMYECKOTO  COCTOAHHA OOBEKTa ¢
thakTOpaMHu OKpYysKaroLIel cpebl

B-OIIK-2 Brnagers: MeETOIaMH  OILICHKH

COCTOSIHHSI JKUBBIX OOBEKTOB
OIIK- | Conocoben  wucmomp3oBars  MeToAnl | 3-OITK-9 3HATE: OCHOBHEIE THIIEI
8 cbopa, 00pabOTKH, CHCTEMATH3ALHUU U | DKCIEIUIUOHHOTO " nabopaTopHOro
npe/cTaBICHUs T0JICBOI u | o0opynoBaHHus, OCODEHHOCTH  BBLIOPAHHOIO
nabopaTopHO# uH(popmaimu, | 00beKTa, €ro cojepkaHus 1 paboTbl ¢ HUM C
NPUMEHATh  HaBBIKM  paboTbl  C | yuetoM TpeOoBanuii Omostuku Y-OIIK-9
COBPEMEHHBIM o0opynoBaHHeM, | YMETb:  aHAIW3MPOBaTh M KPUTHUECKH
aHAJIN3UPOBATD IIOJYUCHHBIC | OLICHHBAaTL  pa3BUTHE  HAy4YHBIX M7,
pE3yNLTaTHL. COCTABIATL IUIAH pELICHHS IOCTAaBICHHOH
3aja4M, BBHIOMPATh ONTUMAJbHBIE METO/bI

uccnenopanus B-OITK-9 Brnaners: HaBbIKaMH
HCTIOJIb30BaHUSI COBPEMEHHOTO 000PYI0BAHHS
B Ja0OpaTOpHBIX M TMOJIEBBIX  YCJIOBHSIX,
AHAIM3HUPOBATH MOJYUEHHBIE PE3YJILTAT

4. BOCHIUTATEJIbHBIN MOTEHIHAJ JUCHHUILINHbI

Hanpagpaenusi/uenu 3ajgaun BocnuTaHus (KoJ)
BOCITHTAHHS
[Tpodeccnonanbroe thopMHpoBaHHE TITYOOKOTO
U TPYI0BOE MOHMUMAaHMA COLIMATIBHOM POJIH
BOCITUTAHHE npodeccHu, MO3UTUBHOIT H

aKTUBHO# yCTaHOBKH Ha
LEHHOCTH U30paHHO
CIICLIHAILHOCTH, OTBETCTBEHHOTO

OTHOLICHHA K

npohecCHOHATBHOM
JesTeNIbHOCTH, Tpyay (B14)

BocnuraTe/ibHbIA NOTEHIHAJ

_ JHCIHILTHH
1.Mcnonb3oBanue
BOCITUTATEIBHOTO MOTEHIIHAJIA
THCIHTIIAH
€CTECTBCHHOHAYYHOTO U
o01enpodeccHoHaIBHOTO
MOJTYJISL JUISE:

- (hOpMHUPOBAHHSI TO3UTUBHOTO
OTHOIIEHHUS K npodeccum,
MMOHUMAaHUA €€ COLUAIbHOM
3HAYHMOCTH M POJIH B 00IIECTBE,
CTpEMJICHHSA CJICI0BATh HOPMaM
npodeccuoHaTbHOH THKH
HOCPEICTBOM KOHTEKCTHOTO
00y4eHHsl, PelIeHUs] IPAKTHKO-
OPHEHTHPOBAHHBIX
CHTYAallMOHHBIX 3a/1a4.

- (hopMHpPOBAHHA YCTOHUHBOTO
HHTEpeca K mpodecCHOHAIBHOH
JIEATEILHOCTH, CIIOCOOHOCTH
KPHUTHYECKH, CAMOCTOSTEILHO
MBICJIATh, TOHUMATh 3HAYUMOCTh
npoheccH MocpeacTBOM
OCO3HAaHHOTO BbIOOpA TEMATHKH
IPOCKTOB, BBITTOJIHEHHS IIPOCKTOR
C TOCIEAYIONICH MyOITHIHOT
npe3eHTaluueld pe3ylbTaTos, B
TOM 4HcJIe 000CHOBAHHEM HX
COLMAIIBHON U MPAKTUYECKOM
3HAYUMOCTH;




thopMHpoBaHHE
HCCIIEI0BATENBCKOTO 7}
KPUTHUYECKOTO MBIIILTEHHS,
KYIBTYPbl YMCTBCHHOTO Tpyaa
(B16)

(hopMHpPOBaHKHE HAYYHOTO
MHPOBO33pCHUS, KYILTYPEI
MOMCKA HECTaHIaPTHBIX HAY4HO-
TEXHUYECKUX PELLICHUH,
KPUTHYECKOTO OTHOIICHHS K
HCCIIEIOBAaHUSAM JDKEHAYYHOTO

toaka (B19)

- (hopMHpPOBAHHA HABBIKOB
KOMaHJIHOH paboThl, B TOM YHCIIE
peaTH3aiH Pa3InIHbIX
NIPOEKTHBIX poJiei (Jmaep,
UCIIOJIHUTEIb, AHAIIMTHK H TIP.)
MOCPEJICTBOM BBITIOJIHEHHUS

| COBMCCTHBIX ITPOCKTOB.

Hcnonb3oBanue
BOCIIUTATENLHOTO TOTEHITHATIA
nucuumind "Hayuno-
HCClenoBaTenbCKas paboTa',
"MeToasl 1 METOI0IOT U
OHOJIOrHYECKHX HCCIeIOBaHUH",
"KoHuenmuu 0MOJI0THYECKOTr0
obpaszoBanus" it
(hopMHPOBAHMS HABBIKOB
BJIAJICHUSA IBPUCTHUYECKUMHU
METOJaMH TIOHCKa B BEIOOpa
TeXHHUYECKHUX PELICHUH B
YCIIOBHSIX HEONPEAEeIEHHOCTH
yepe3 CrelualibHbIe 3a/IaHu,
OpPTaHHU3AIMI) CAMOCTOATETBHON
paboThl 0O0YUArOIIHUXCS.
1.Mcnonb3oBanue

BOCIHTATEILHOTO MOTEHIIHATA
JIUCLMITIIUH «Hayuno-
UcclieoBareabckas padora» JIs:
- (GOpMUPOBaHUS MMOHUMAHUS
OCHOBHBIX MIPHHIIUIIOB 17}
croco0OB  HAy4YHOIrO  IO3HAHHSA
MHpa, pa3BUTHSA
HCCIIeIOBATEIBCKUX Ka4yecTB
CTYACHTOB  TOCPEICTBOM  HX

BOBJICYEHHSA B UCCIIE/IOBATEIbCKHE
MPOEKThl MO 00JacTsIM Hay4HBIX
HUCCIIEJIOBAHMIA.

2. Mcnonb3opanue

BOCITHTATEIBHOIO MOTEHIHAIA
UCIUILTHH "Beenenue B
CIELUAJIBHOCTB ", "Hay4Ho-

ucclnenoBareibekas padora”, as:
- dopmupoBaHus CrOCOOHOCTH
OTJENATh  HACTOSAINIME HAyYHbIE
UCCIIEI0OBAHUA OT JDKEHAYYHBIX

IOCPEICTBOM  TIPOBEACHHUS  CO
CTyICHTaMH 3aHATHI u
peryiasipHbIX Oecen;
- (OpMHpPOBAHUS KPUTHYECKOTO
MBIIIUICHHS, yMeHHS
paccMmarpuBaTh pasnuuHbIe
UCCIENOBAHUA € IKCIEPTHOHR
TO3UIHH MOCPEICTBOM
OOCY’KIEHHSI CO  CTYICHTaMH
| COBpEMEHHBIX MCCIIeI0BaHMI,



UCTOPHUUECKHUX MIPEANOCHUIOK
NOSBJAEHUSA  Te€X  WIM  HHBIX
OTKPBLITHH U TCOPHIA.

5. O0bem AHCUHMILIMHBI B 3a4eTHBIX eIMHHIAX ¢ YKa3aHHEeM KOJHYecTBa aKa/JleMHYeCKHX 4acoB,
BbIJIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4yalluxcs ¢ mpemnoaaBareieM (1Mo BHIAAM 3aHITHI) U
HA CAMOCTOSITEILHYIO padoTy o0yuarommxcst

O0mas TpyaoceMKoOCTh THCUMIVIMHBL: O0mas TpyaoeMKOCTh (00bEM) JHUCUMILIMHBI COCTaBIsAeT 4
3a4ETHBIX €IUHHUIIBI (3.€.), 144 aKkaTeMHUYEeCKHX YacoB.

O0vém Jucyunaunpl no eudam yuedHvIxX 3anamuii (8 yacax)

®opma Cemectp
. 00yueHus: OuHas
Bun yyeOHol paboThl Beero 3
4acoB
AyJIUTOpHBIE 3aHATHUS (BCEro) 48 48
8 MOM Yucie: - -
JICKIIHH 16 16
MPAKTHYCCKHUE 3aHATHSA/ CEMHUHAPEI 16 16
nabopaTopHbIe pabOThI 16 16
6 MoM uucne: - -
WHTEPAKTUBHBIE (DOPMBI 00yUYeHUs 4 4
(TeK1Hm)
WHTEPAKTUBHBIE (DOPMBI 00YUYeHUs 3 3
(mpakTHYecKue 3aHsATHS/CEMHHAPHI )
CamocrosTenbHas pabora cTyaeHTa 60 60
(Bcero)
8 MOM Yucie: - -
Bua npomexyTouHOH aTTecTaluu
(aK3aMeH) 36 36
JacoB
OBHIAS TPYJTOEMKOCTD
Jac 144
3ad.e. 4

6. COAEP’)KAHHUE JUCHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PASAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HHUX KOJHUYECTBA
AKAJEMHUYECKHUX YACOB 1 BU1IOB YYEBHbBIX 3AHATHH

6.1. Pazoenst oucuunaunst u mpyooemMKochs RO 6UOAM YUEOHBIX 3aHAMULL (8
AKAOCMUYECKUX YaACax)

Ne HaumeHoBanue Oo0wmasn Buab! yueOHBIX 3aHATHIA, @ opMbI
n/m pasneiia /TeMbl TPYA0EM- BKJIIOYAs CAMOCTOATEILHYIO TEeKYIIero
AHCIHILTHHBI KOCTh padoTy o0yuaomMxcs v KOHTPOJIS
BCEI0 TPY/10€MKOCTh ycreBae-
(6 uacax) (8 uacax) MOCTH




AynuTopHble yueOHbIe

3aHATHA
Jlek | Cem/Ilp | JIab CPO

1. Pasznen 1 Beegenne B 20 2 ) ) 14
OMOIOTHIO KIIETKH.

1.1. |Tema 1.1.. lIpedmem Otuer no
yumonozuu. Ocnognovle 3 P ) ) ) nab.pabdote
nOOX00bI U MEMOObl
UCCNed08aHUsL KIEMKIU.

1.2. |Tema 1.2. Kremounas KonTponbHas

meopus. 12 12 pabota, Otuer
no ab.pabote

2. Paznen 2
INoBepxHOCTHBII 32 2 2 2 16
annapar KJeToK

2.1. |Tema 2.1 Cmpoenue, Ortuer 110

DyHKYUOHUPOBA nab.paboTe
Hue u
pasnoobpasue
HOBEPXHOCIMHO20 11 1 1 1 8
annapama npo-
u
IVKAPUOMUYECKU
X K/IemoK
2.2. |Tema 2.2 Tpancnopm Otyer o
yepes MmemMopawy 12 1 1 1 9 |mab.pabote
Joxmaast

23 Tema 2.3 Peyenmopuas KoHnTpoinbHas
hyukyus 9 9 pabora,
RAA3MAMUYECKUTL YCTHBIH 0NIPOC
MeMmbpanbl

58 Paznen 3 Snepusbrii

anmnapar npo- u 46 3 3 3 17
IYKAPHUOT

3.1 Tewma 3.1. KonTponbHas
Conocmaenenue pabora,
CIPYKMYPHOU YCTHBIH OMnpoc,
opeanuzayuu 2 1 1 1 3 [ROKIATEI
HACN1€0CMEEHHO20
Mamepuana 8 npo- u
IVKAPUOMUHECKUX
KIemKax

32 OcHoBHbIE KOMROHEHM b Otuer o
A0pa 10 1 1 1 7  |mab.pabote

3.3 AHopuoluro 10 1 1 1 7 | YcTHBIH ompoc

4 Pa3nen 4 lluroniazma 46 4 2 5 15

4.1 Tema 4.1 umockenem KonTponbHas

10 1 1 1 7  |pabora,
YCTHBIH ONMPOC

4.2  |Tema 4.2 Opeanouosi 8 1 1 1 5 KoHnTponbHas

IHEPLeMUUECcKO20 pabora,




0bMeHa: MumoxoHopuu YCTHBIH OMnpoc,
JIOKJIa]Ibl
43 |Tema 4.3 Opeanouodsi Otuer no
IHEP2EMUUECKO20 8 1 1 6 |mab.pabore
oOMeHa: naacmuobol
44  |Tema 4.4 BaxyoaapHas Joxnansl,
cucmema knemxu: 10 1 1 p pedepatsi
IHOONAAZIMAMUYECKUL
pemuxynym
4.5 |Tewma 4.5 BakyonapHas KonTponpHas
cucmema Kiemku: 10 1 9 |pabora,
annapam [ 01v0xcu YCTHBII 0NpocC
5 Paznen 5 KinerouHsli
Lo 26 4 4 4 4
audpepeHUHPOBKA U
rudeab KIeToK
5.1 Tema 5.1 Knemounwiii Ortuer 1o
YUK 13 2 2 2 7  |nmab.pabore
52 |Tema 5.2 T'ubenv knemox KonTponbHas
13 2 2 2 7  |pabora,
YCTHBII OTIPOC
6 Pa3nean 6 CTBoj10BEIE H 10 2 4 4
ONYXO0JIeBbI€ KIETKH
6.1 Tema 6.1 Cmeonoevie 5 2 ) 1 VYceTHBli onpoc
KIAemKu
6.2  |Tema 6.2 Onyxoneswvie KoHnTponbHas
Kiemxu 5 2 3 |pabora,
YCTHBII OTIPOC
JK3aMeH 36
Bceero 144 16 16 16 60

6.2. Cooeporcanue oucyuniunsl, CRpyKmypupoeanHoe no pazoeiam (memam)

Jlexyuonusiil Kypc

UCCed08ANHUSL KIIeMKU

Conepixanue
Ne HaumenoBanue pasjgesa
/TeMbI INCIHHTLIHHBI
1. Pa3nes 1 BBeenne B 0M0JI0THIO KJICTKH.
1.1. |Tema 1.1. [lpeomem Paszpemaromas  croco®HOCTh MHKPOCKOIIOB. CgeToBas
yumonocuu. OcHoeHble MHUKPOCKOIHS JKUBBIX U 3a(HKCHPOBAHHBIX 00BCKTOB. Da3oBo-
HOOX00bL U MEMOObI KOHTpacTHasl, HHTephEPCHITHOHHAS, TEMHOIIOJIEHAS,

(hyopecLieHTHass MUKPOCKOITHS.

DJIeKTPOHHAS MHKPOCKOHS. MeTo 1 3aMOpakuBaHUS-
ckaybiBaHust. TPaHCMHUCCHOHHBIE H CKAHHPYIOIIHE MHUKPOCKOIIBL
KneTouHsle KyIbTyphI in Vitro.

[TonyaRTOMaTHYECKHH aHATN3 KIETOYHBIX CTPYKTYP C MOMOIIbIO
KOMITBIOTEPHOTO aHATH3a H300pasKEHHH U TIPOTOYHOH
ITHTOMETPHH.

@OpakUMOHUPOBAHHE KIIETOK M KJIETOYHOT'O COJICPIKUMOTO.
DnyopecleHTHO-aKTUBUPOBAHHBIH COPTHHT .
VibrpaneHTpu(yrupoBaHue OPraHesl i MaKpOMOJIEKYIL.
H3yueHHe KIETOUHBIX CTPYKTYP € MOMOIIBIO AHTUTEN U




PaadHOaKTHBHBIX H30TOIIOB.

1.2. |Tema 1.2. Kremounas HcTopHst 1 OCHOBHBIE TIOJIOKEHHSA KIETOUHON TEOPHH.
meopusl. OO0muit mIaH CTPOSHHS MPO- U IYKAPHOTUUCCKUX KIICTOK:
obuue yepTsl ¥ oTiH4Yus. OCOOCHHOCTH KHUBOTHBIX U
pacTUTENbHBIX KIETOK.
[TpoucxokaeHHEe FYKAPHOT.
OCHOBHOH TOCTYJIAT MOJIEKYJISPHOM OMOJIOTHH KJIETKH.
2 Pasnen 2 IloBepXHOCTHBII aNNapaT KJIeTOK
2.1. |Tema 2.1 Cmpoenue, [ToBepxHOCTHBIH anmapar mo 3aBap3uHy A.A.: Ia3MaTHUECKast
¢yurkyuonuposanu |MeMOpana, cydbMeMOpaHHas CHCTeMa, HaaMeMOpaHHBIe
e u paznoodpasue |CTPYKTYPBI.
nosepxuocmuozo  |Ctpoenue, PYHKIHH U pa3HOOOpa3ue NOBEpXHOCTHOIO aniapara
annapama npo- u  |KIEeTOK.
sykapuomuveckux |[lnazmaTudeckas MmeMOpaHa: XUMUYECKH COCTaB (pazHooOpasue
K1€moK OEJIKOB, JTUIH/IOB U YTJIEBOJIOB), MOJIETH CTPOESHHUS.
2.2. |Tema 2.2 Tpancnopm Tpancmopt uepe3 MmeMOpaHy MaibIX MoJeKky. [laccuBHEBI u
yepe3 MemoOpany |aKTUBHBIM TpaHCTIOPT. YHHUIOPT U KOTPAHCIIOPTHBIE CHCTEMBI.
Pabora K, Na-nacoca. MemOpanusiii norenuuan. Honodopsl.
TpaHcIopT MaKpOMOJIEKYI M 9acThIl. MeXaHWu3M MHHO- U
(haronuTosza. OkaliMIIEHHBIE SMKH
2.3 |Tema 2.3 Peyenmopnas Pa3zHooOpa3ue curHajabHBIX MOJIEKYJI M OCHOBHBIE CUTHAJIbHbBIE

PyHKYUA naazMamuieckul
MeMbparbl

nytu. Knaccudukamus perentopoB. Perentopsl IeKTHHOB,
TOPMOHOB, TOKCHHOB, HEHpoMeIHaTopoB. Mopdomorudeckue
u3MeHeHud (Ha npuMepe npukperienus GudpodI1acToB K
cybcrpary in vitro u @I A-cTuMynsuuu TUMQOLUTOB).
BpeMeHHBIE ¥ TOCTOSIHHBIE MEKKIIETOYHBIC KOHTAKTHI
(aare3uoHHbIe, 3aMMPAIONIUE, IPOBOIAIIUE).

Pa3nen 3 Anepublii annap

aT Mpo- ¥ IYKApHOT

Tema 3.1. Conocmasieniie
CMPYKMYPHOU
opeaHuzayuu
HACACOCNBEHHO20
Mamepuana 8 npo- u
IYKAPUOMUYECKUX
KIIemKax

JHK B K1eTKax mpo- ¥ dyKapHoT. AIepHbIil annapaT MpoKapuoT.
DYKapHOThl: OCHOBHBIC KOMIIOHEHTBI KJICTOYHOTO s/pa.
XHMMHYECKHI COCTaB M CTPYKTYpHas OpraHu3alus XpoMaTuHa.
Ypoenu cynepcnupanuszanuu JJHK B MuTOoTHYECKON
XPOMOCOME.

Tema 3.2. OcHosHble
KOMROHEHMbL 0pa

Dy- ¥ rerepoxpomatut. SaepHsiii MaTpuKc. Saepuas odonouka:
cTpykTypa, GyHkuumu. SpepHas namuHa, 1opel. OcHOBHbBIE
3JIEMEHTBI KOHTPOJIsl SKCIIPECCHH TEHOB.

Tema 3.3. Hopwiuko

SAapennko kak neHtp obpaszopanus p-PHK: yneTpactpykrypa,
W3MEHEHHE BO BpEMsl KJIETOYHOIO LUKIA W TpPH PA3IUYHOH
¢dyuximonansHoi Harpyske. OcobenHoctu cuHTe3a p-PHK y
mpo- u dykapuoT. Ilporneccunr p-PHK y sykapuor. CoctaB u
CTpOeHHE pUOOCOM IPO- H IYKAPHOT.

Pazgen 4 [lutomnasma

Tema 4.1 ® LJumockenem

CTpykTypsl, 00pa3ylonIe OMOPHO-COKPATHTENIbHBIN armapat
KJIETKH: MHKPOTPYOOUKH, MHKPO(QHIAMEHTBI, TPOMEKYTOUHbIE
(hMIIAMEHTBI.

Lentpuomu. CTpocHHE, YIBOCHHE.

CrenuanbHble OPraHOUIBI TBMKCHUS KIICTKH — PECHUYKH U
KTYTHKH

Tema 4.2 Opaarnoudwt

OO0wuit 1u1aH cTpoeHUst MUTOXOHAPHI. DYHKIMH,

IHEPCEMUHECKO20 obmena:

1aCTHYHOCTh. CTpOeHHE BHENIHEH U BHYTpEeHHEH MeMOpaHsbl.




MUMOXOHOPUU I'puboBumHbIe Tenbla. OcobenHocTH MuToXoHApUanbHoi JTHK,
pudocom. O6pazoBanue AT® (Teopust MuTtuenna).
OTHocHTenbHAsE ABTOHOMHUSI MUTOXOHIpHIL. Teopun
[IPOUCXOMKICHUS MUTOXOHJIPUIA.

Tema 4.3 Opaanoudwt (DOTOCHHTE3UPYIOLIHE CTPYKTYPBI IIPOKAPHOT.
IHepzemuyecko2o oomena: | IyKapuoThl: YIbTPAacTPYKTYpa mactul. PazHooOpasue.
nAACMUOb OnroreHes M QyHKIMOHAIBHBIE EPECTPOHKH TUIACTH/L.

OTHOCHTETbHAA ABTOHOMMS XJIOPOILIACTOB.
Teopuu NPOMCXOKIEHHS OPraHOMI0B SHEPreTUYECKOro 0OMeHa.

Tema 4.4 Baxyonsapuas Ctpoenue u GyHKINH FpaHyIIpHOrO U arpanyispuoro JI1P.

cucmema Kiemku. Ocobennoctu cunresa denka Ha pudocomax r-II1P.

SHOONAAZMAMUYECKULL CurHanbHbIe [10cle10BaTeIbHOCTH. Do MHT U MO MUK

PEMUKYIYM. HOBOCHHTE3MPOBaHHBIX OenkoB B D[P,

Tema 4.5. Bakyonapuas Crpoenue u ¢pynkuuu anmapara I'osib/pku. BHyTpukiieTouHas

cucmema Kiemku. COPTHPOBKA OENKOB.

annapam I'oneoxcu JInzocomel, nepokcrucombl. Kpyropopot MeMOpaHHBIX
KOMITIOHCHTOB

Paznen S. Kierounblii nuki, 1upepeHunpoBKa H rudes1b KJIeToK

Tema 5.1. Knemounuwi ®a3zpl k1eTo4HOro nukia. Konrponsasie Touku. [Iponeccst

YUK JIeJIEHUs TTPO- U DYKAPUOTHYECKUX KJIETOK. MHTO3, OCHOBHBIE

coOBITHUS, BapHaHThl MUTO30B. [loHaTHe nuddepeHnupoBku
Tema 5.2. I'ubens kiemox |POPMBI KIIETOTHOH THOCITH: HEKPO3, alloNTO3.
DU3NONOTHYECKHE, MOP(OTIOTHIECKHE U OHOXUMHIECKHE
0cOOEHHOCTH HEKpO3a U anonTo3a. buonornyeckuii cMbICI
aronTOTHYECKON rHdeId KIETOK.

Pazien 6. CTB0OJIOBbIE H ONYX0J/1€Bble KJIETKH

Tema 6.1. Cmeonosvie [TpencraBnenne 00 OOHOBIAIOMUXCA KIETOUYHBIX ITOMYJIAIMSIX.
KI1emKu CrtBonoBast ~ KJIeTKa: IUIACTUYHOCTh,  IMpKymsmus.  [lyn
KPOBETBOPHBIX CTBOJIOBBIX KJIETOK. Me3eHXUMallbHask CTBOJIOBAs
KJieTka. Bo3MoxHOCTH  BBIJENEHHA W KYJbTUBUPOBAHHUSA
CTBOJIOBBIX KJIETOK in vitro. [lepcriekTHBBI KIIETOYHOM Teparium.
Tema 6.2. Onyxonegwvie OCHOBHBIE NPEJCTABIEHUSA O 3JI0KAYECTBEHHOI TpaHChopMaIliu.

Kaemxu Oco0eHHOCTH ONYXOJIEBBIX KJIETOK: FT€HETHYECKHE,
MOP(OJIOTHUECKHE, PELENTOPHBIE, PEryJIATOPHBIC.

Hpar{m HHECKHB/CMHHCIPCKHGZ 3aHamuA

INPAKTHYECKAS PABOTA Ne 1 Tema: «CpeToBast MUKpOCKONHSA. MeTO/IbI MPUTOTORJIEHHSA
npemnapa- ToB. CTpoeHHEe TPOKAPHOTHYCCKHUX OPTaHIN3MOB (CHHE-3€ICHBIC BOIOPOC- JTH HITH
ITHAHOOAKTEPHH )».

INPAKTHYECKAS PABOTA Ne 2 Tema: «CTpoeHHE KIETOK 3YKAPUOTHYECKUX OPraHU3MOB.
OOmuii THIT CTPOEHUS PACTUTEINILHBIX KIETOK — 000JI09Ka KIIETKH, IIUTOIUIA3MA, XJIOPOIUIACTBI.
3anacHble TUTaTeNILHBIE BENIECTBAY.

IMPAKTHYECKAS PABOTA Ne 3 Tema: «O01muMii THIT CTPOEHUS KIETOK KMBOTHBIX. [IMHOLMTO3 M
¢a- rouutos. Cexkpenusy».

IMMPAKTHYECKAS PABOTA Ne 4-5 Tema: «YIbTpacTpyKTypa HUTOILUIA3MAaTHYECKOH MEMOpaHHI,
OIIC, ammapar ['onbmaxu, pudocoMel, Tu30coMbly. O00pyaoBaHHEe H MaTepPHAILl: MHKPOIIPENapaThl
(Turpouj B HelpoHax CIIMHHOIO MO3ra; anmnapar ['oJibJi7K1 B KJIeTKaX CIIMHHOMO3I'0BO- I'0 y3J1a
KOIIIKH ), 3JieKTpoHHas (oTtorpadus anmapara ['oib/ku, 31eK- TpoHHAs GoTorpadus TU30COMBI U3
KJIETKH TIeYeHH MBIIIH, MUKPO(OTO- rpaduu (THraHTCKas MOIKCOMa B KIIETKE, 3apaKeHHON BUPYCOM
MOJMOMHM- €JIMTA; H30JIMPOBAHHBIE PUOOCOMBI OAKTEPHH KHIIEYHON NATOYKH ).



Jlabopamopnele 3anamus

HaumeHoBaHue pasae/ia

Ha3zBanue 1adopaTopHoii padoTsl

Ne Conepxanue
/TeMbl THCHHILTHHBI
1. Paszaes 1 BBeaenne B 0H0I0THI0 KJIETKH..
1.1. |Tema 1.1. [Ipeomem OO1uii n1aH CTPOEHUS PACTUTENBLHOM U )KUBOTHOM KIIETOK.
yumodnozuu. OcHosénbvie DHI01MTO3. MEXKKIETOUHBIE COETUHEHUSI.
HOOX00bl U MEMOObI DHA0NIa3MaTHYECKHH PETUKYIYM. Arnmapat ['onb Ky,
ucciedo8ansl Kiemxu JIN30COMBEI.
£ Pa3nes 2 TToBepXHOCTHBIN annapar KJIeToK
2.1. |Tema 2.1 Cmpoenue, Pa3nooOpa3zue noBepXHOCTHOIO anmnapara 1npo- 1
(DYHKYUOHUPOBAHU |IYKAPUOTHUECKUX KIIETOK.
e u paznoodpasue
HOBEPXHOCIMHO20
annapama npo- u
IVKAPUOMUYECKUX
K1€moK
l. Paznen 3 SlnepHblii annapat npo- U 3yKapHoT
Tema 3.1 Conocmasnenue |KuBoTHas kiieTka B iepuoja quddepeHimaim.
CMPYKMYPHOU VY abTpacTpykTypa AepHoil MeMOpaHbl. Sapa pacTHTENbHBIX
opeaHuzayuu KIIeTOK. MHUTO3 B ;KMBOTHOM KIIETKE. AMHUTO3 dIHTETHATBHEIX
HACTEOCMBEHHO20 KIIETOK
Mamepuana 6 npo- u
IVKAPUOMUYECKUX
KAEMmKAax
Pa3zneu 4 [{urormnasma
Tema 4.1 Lumockenem [{uTockenet. OpraHOKABI YHEPTETHUYECKOTO 0OMEHA:
MHTOXOHJIPHH.
Tema 4.3 Opeanoudor OpraHouIsl YHEPreTHUECKOro 00MeHa: TIACTHIBI
IHepzemuuecKo2o oomena:
Nnaacmuobl
Tewma 4.4 Baxyoaapnas BakyonsipHas cucteMa KJIETKH: 3H/10NIa3MaTHYECKHH
cucmema Kiemxu: petukynyM. BakyonspHas cucrema kiaeTku: annapat [ onb1xu
IHOONAAIMAMUYECKULL
pemurynym.
Pa3znen 5 Kiierounslit uukn, quddepeHuuporka U rudenb KIEToK
Tema 5.1. Knemounwiii Knerounstii uuki. [Ipoueccst geneHus npo- U 3yKapuoTHYECKUX
YUK KJIeTOK. MUTO03, OCHOBHEIE COOBITHS, BAPHAHTHI MHTO30B.

Tema 5.2. N'ubenv knemox |I'nbesnb knerok. DOpMbl KIIETOUHOH THOEITN: HEKPO3, AlIONTO3.

7. IlepedyeHnb  y4eOHO-METOAMYECKOI0 olecrnedYeHHs
00y4aAKIHUXCH N0 AUCHHILINHE
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CAMOCTOATEILHOH

padoTsbl

st caMocTosTeNIBHOM pabOThI, MOJANOTOBKH K BBIITOJHEHHIO JIA0OpATOPHBIX paboT pa3paboTaHsl

CICAYIOIKE METOAHYECKHE PCKOMECHAAIINH U MOCoOHs:

- 3amynaeBa M. A. JlabopaTopHslif mpakTHKyM. Y4eOHOE moco0uHe Mo Kypcy [MUTOIOTHH TSl CTYACHTOB

criennanpHoCcTH «broskonorusy. Oouuuck: MAT3, 2003, 36 c.



8. ®OHJI OLEHOYHBIX CPEJICTB /I [IPOBEJEHNS TEKYILEN U
MPOMEXXYTOUYHOI ATTECTALIUU OBYYAIOLUXCS MO
TUCHUTLIJINHE

8.1. Ceasb mexay GpopMupyeMbIMH KOMIETEHIHAMHI H (POPMAMH KOHTPOJISI HX OCBOEHHS

CTPYKTYPHO- ()YHKLMOHAJILHOH OpraHH3aIui,
HCIIOJIBb30BATh (hu3HoIOTHYECKHE,
LIUTOJIOTHYECKHE, OHOXHUMHYECKHE,
Ounodusnyeckne MeTobl aHau3a Ui OLIEHKH
M KOPPEKLHH COCTOAHUS KUBBIX OOBEKTOB H
MOHHTOPHHTA CPeJlbl UX OOUTaHHSA

3-OIIK-2  3HaTh:  OCHOBHBIE  CHCTEMBI
KHU3HEeoOeceueHuss M TOMEeOCTaTHUECKOH
pery/sIMK KU3HEHHBIX (DYHKIMH y pacTeHHi
U JKHBOTHBIX, CIIOCOOBI BOCTIPUATHS, XpaHCHHS
M neperauyd  MHQOpPMAaLUHU, COBPEMEHHBIC
METOAMYECKHE  MOJAXOMAbl, KOHLENUUH H
npodIeMBbl (uzHoIOTHH, UTOJIOTHH,
OnoxuMuu U OMopU3MKH

V-OIIK-2 Vwmerb: OCYHIECTBIATH  BbIOOD
METO/10B aJIeKBaTHBIX 15t pelIeHns
MCCIIEIOBATENbCKON 3a/aui; BbIBIATH CBA3H
(U3HOIOTHUCCKOTO  COCTOAHUS O0BEeKTa ¢
(akTOpamMH OKpYKarolIei cpe/ibl

B-OIIK-2  Bnagers: MeTogamMH  OLEHKH
COCTOSTHHS JKUBBIX OOBEKTOB

Ne | Konrposmmpyemsbie | Ko KOHTpOJIMpYeMOM KOMIETEHUHH (MK HaumenoBanue
n/m | pasaenabl (TeMbl) eé yacTu) / m ee popmyJIHpPOBKA OIICHOYHOTI'0 CpeacTBA
JMCUMILIHHBI
(pe3yabTaThl 11O
pasnenam)
1. Paznen 1,2,3 OIIK-2 - Cnocoben mnpumeHsTs npuHIMINGI|loknan, cooduieHne

CuTtyalmoHHbIE 321291
KoHnTponbHbie paboTe
JKk3ameH (MepBbIi,
BTOPOI Boipoc ouiiera)

Paznen 4,5,6

OIIK-8 CnocobeH HCIOJB30BATH METOJbI
cbopa, oOpaboTkmu, cucTeMaTuzalud M
NpPEICTaBICHUs TOJIEBOH U j1abopaTopHOi
UH(POPMAIIMU, TMPUMEHSTh HaBBIKM paboThI ¢

COBPEMCHHBIM o0opymoBaHUEM,
aHAJIM3MPOBATh TOJTYyYEHHBIE pE3yJIbTaThl. 3-
OIIK-8 3HaTh: OCHOBHBIE THITBI
JKCIIEJHIIHOHHOTO H nabopaTopHOTO

obopyoBaHusi, OCOOEHHOCTH  BBIOPAHHOTO
oObekTa, ero cojepxaHus U paboOThl ¢ HUM C
yuetoM TpeOoBaHui Owostnku Y-OIIK-8
VYMeTh:  aHamM3UpoBaTb U KPUTHUYECKH
OLICHUBAaTh  pa3BUTHC  HAyYHBIX  HJCH,
COCTABJIATh IUIAH PELIEHHS [OCTaBJIECHHOM
3ajaud, BbLIOMpPATh ONTHMAJBHLIE METOJbI
ucciaegosannsa B-OITK-8 Brnamers: HaBblkaMu
HCIMOJIB30BaHUS COBPEMEHHOTO 000PY/I0BaHUS
B J1a0OpaTOpHBIX U IIOJEBBIX YCIOBHSX,
aHAJIM3HUPOBATh MOJYUYEHHbIE PE3YJIbTAT

Joknan, coobuienune
CuTyanmOHHBIE 3312491
KontponbHbie paboTh
DK3aMeH (nepBblii,
BTOPO# BOIpocC OumeTa)




8.2. Tunoeste KonmpobHble 3a0AHUA UNU UHBIE MAM EPUATB
Ixzamen

a) THUIIOBBIE BOIIPOCHI:
YeTpoHCTBO CBETOBOIO MUKPOCKOTA.

[IpaBuiia paboThl Ha CBETOBOM MHUKPOCKOIIE.
[TocnenoBarensHOCTh ACHCTBUI IPU HACTPOIKE CBETOBOIO MUKPOCKOIIA.

Oco0eHHOCTH MOATOTOBKH MPENapaToB JUls CBETOBOI U (IIyOpecleHTHOH MUKPOCKOIIHH.
[TnazmaTHyeckass MeMOpaHa: MEKKJICTOYHbBIC KOHTAKTEHI.

JuddepenunpoBka noBepxHoCTei JKUBOTHBIX KIIETOK.

A i S

CBETOBOM U 3JIEKTPOHHO-MHKPOCKOITHYECKOM YPOBHSIX.

8. CtpoeHne MHKPOBOPCHHOK Ha IIOBEPXHOCTH KIETOK KUIIEIHOTO JITHUTEIHS HA CBETOBOM U
3JIEKTPOHHO-MUKPOCKOITHYECKOM YPOBHSIX.

9. VYiubTpacTpyKkTypa pecHHUYEK W 0a3aibHBIX Tellell.
10. Ctpoenue, pazHo0Opaszue, CTPYKTYpa A1ep KUBOTHBIX KIETOK.

11. I'erepo-u 3yXpoMaTHH B sA/pax KJIETOK MJIEKOIIUTAIOUX (CBETOBAs U 3JIEKTPOHHAas
MUKPOCKOITHS).

12. Mopgonoruyeckoe pazHoodpasue sjep KIeTOK KPOBH U KOCTHOIO MO3ra 103BOHOYHBIX.
13. OcHOBHEBIE OpraHOUbI PACTHTEJIbHBIX H dKMBOTHBIX KIIETOK.

14. Oco0eHHOCTH CTPOCHUS PACTHTEIIBHOM KIIETKH.
15. 3anacHsle BellecTBa paCTHTEIBHBIX KIICTOK.
16. [Tnactuael. X crpoenue u GyHKIMH.

17. YapTpacTpyKTypa MUTOXOHIPHIL, anmapara ['oNbIKE U SHI0IUIa3MaTHUECKOTO PeTHKYIIyMa.

18. Knerounstit uukil. Jlenenue kietkd. Gopmbl KJIETOYHOH THOEIH.

19. Uaentudukanus KIETOK B pa3HbIX da3zax MUTO3a.

20. Brisenenue kinerok B (hasze cunresza JJHK ¢ momonrsio merona aBTropaguorpagu.

21. Mopdonornueckue NpH3HaKH paJgHallHOHHO-HHIYIIHPOBAHHOTO alloNTo3a JTUM(OLHTOB.

0) KPUTEPHH OLICHUBaHUS KOMIIETEHUMH (pe3yabTaToB):

OtBer OLEHUBACTCA 11O CIACAYHOIIHM KPpHTEPHAM:

- IPAaBWJIBHOCTD, MIOJIHOTA U JIOTHYHOCTh IIOCTPOEHHS OTBETA;

- YMCHHE ONECPUPOBATH CHCIHANIEHBIMH TEPMHHAMHU;

- ICTIONIL30BAHUE B OTBETE IOMOIHUTEIFHOTO MaTepHAa;

- YMEHHE MJUTIOCTPUPOBATH TEOPETHYECKUE ITOJIOKEHUS MPAKTHYECKUM MaTEePUAIIOM;

B) OIIHCAaHHUC LIKAJIbl OLICHHUBAHUA:

Jomnyck K sK3aMeHy Mo AMCHMILIMHE OCYIIECTBIIAETCS IPU KOJMUecTBe 6amioB Oomee 35,
BBIMOTHEHHBIX W 3alIMIIEHHBIX Ta00paTOpPHBIX paboTax.

3a ceMecTp CTYIEHT MokeT HadpaTh oT 35 1o 60 Oamnnos.

MuHHManLHEBIH 0aul 3a OTBET Ha HK3aMeHe — 20, MakcUManbHBIH — 40,

O06mas oueHka B cinyvae Ju((epeHIMPOBKY BBITISNT CIEYIOIHUM 00pa3oMm:
* 60-74 6aniI0B — «YJOBJIETBOPUTEILHOY,

* 75-89 6anI0B — «XOpOLIOY;
* 90-100 6am10B — «OTIIMHHO.

OL[BHKE[ COTJIIMYHO» Ha 3K3aMCHE CTaBUTCH IIPH:
- IpaBUJIBHOM, ITOJIHOM H JIOTHYHO IMOCTPOCHHOM OTBETEC,

HpOBO,I[SIIJ_II/IC MCKKIICTOYHBIC KOHTAKTEI PACTHTCIIBHEBIX KIICTOK: MOpCl)OJ'IOFI/IH IIIa3sMoaccM Ha



- YMEHHH ONIEPUPOBAThH CHEIUATbHBIMH TEPMHHAMH;
- UCIIOJIb30BAHUHU B OTBETE JAONOJHUTEIBHOIO MaTepHaa;
- YMCHHH UJUTIOCTPHPOBATH TEOPETUUECKUE TIOTO0KEHHS MPAKTHICCKUM MaTepPHAIIOM.

Onenka «XOpPOIIO» Ha DK3aMCHC CTAaBHUTCA IPH:

- IPpaBHUIIBHOM, MOJIHOM W JIOTHYHO IMOCTPOEHHOM OTBETE, HO UMECHOTCA Herpy6ble OIIMOKH WIIH
HETOYHOCTH,

- YMCHHH OIICPHPOBATH CIICHUAJIbHBIMH TEPMHUHAMHK, HO BO3MOKHbBI 3aTPYAHCHHUA B HCIIOJIb30BaHUHA
MPAKTHYCCKOIr0o MaTepHaia,

- HCITIOJIb30BAHUH B OTBETE JOMNOJHHUTCILHOIO MaTEpHaa,

= YMCHHH HIUTIOCTPHPOBATE TCOPCTHUYCCKHC IMOJIOKCHHA IMTPAKTHICCKUM MATCpHaJIOM, HO JCIAal0TCA HE
BIIOJIHC 3aKOHYCHHBIC BBEIBOIBI HJIH 0606H16HI/I$I.

OHBHKE[ KYAOBJICTBOPUTEIBHO> HA IK3dMEHE CTABHUTCAH TIPH:

- CXCMATHYHOM HCIIOJIHOM OTBETE,

- HEYMEHHH ONEepHUPOBATh CIIEIHAIbHBIMH TEPMHHAMH WIIH UX HE3HAHUH;

- C OJIHO# rpyOoH OLIHOKOI;

- HCYMEHHUH [IPUBOIUTE TPUMEPEI TPAKTHUCCKOTO MCIIOIb30BAHUA HAYIHBIX 3HAHHIA,

OneHka «HeyI0BIETBOPUTEIBLHO» HAa SK3aMEHE CTaBUTCS TPHU:

- OTBETE Ha BCE BOMPOCHI OuIieTa ¢ rpyObIME OITHOKAMH;

- HEYMEHHH ONIEPUPOBAThH CHEHAIbHON TEPMHUHOIOTHEH;

- HEYMEHMH MIPHUBOJIUTE MPUMEPBI MPAKTHUUECKOTO MCIIONb30BaHH HAYUHBIX 3HAHHH.

Konmponvnaa paboma

a)

el A e

Sl A

9.

10.
11.
12.
13.
14.
15.
16.

TUIIOBBIC 33jaHus (BOIIPOCHI) - 0Opa3zelr:

BapuaHTh! CBETOBOI MUKPOCKOIUH OHOIOIHYECKUX OOBEKTOR.
OOmuit 1aH CTPOEHUA MPO- M AYKAPHOTHYECKUX KJIETOK: CXOJICTBO U OTJIHYHE.
MexaHHM3Mbl TPAHCIIOPTA MAJIBIX MOJIEKYJI Yepe3 I1a3MaTHYEeCKYI0 MeMOpaHy.

BHekJierouHble CUrHaAlILHBIC MOJICKYIIBL: pa3HooOpasue, KiaccuuKkanus, MeXaHu3Mbl
JIEHCTBHA.

SInepHbIii anmapar npo- ¥ YYKApUOT: OOIIHE YePTHI U OTITHYHS.
CpaBHUTEIbHAS XAaPAKTEPUCTHKA Y- U TETEPOXPOMATHHA.
XHMMHUUYECKHH COCTaB OCHOBHBIX KOMIIOHEHTOB LIMTOCKEIIETA.
CTpoeHre ¥ MEXaHU3M JIBHKEHUS PECHUYEK U JKT'YTHKOB.
CyTb XeMHOOCMOTHYECKOM Teopuu MuTtuena.
OTHOCHTETBHAS ABTOHOMHUSI MUTOXOHIIPHIA.

@Oyukuuu annapara ['onpaxu. OCHOBHBIE IPUHIUIEI BHYTPHKICTOYHONH COPTUPOBKH OCIIKOB.

Mopdomnoruueckoe paznoodOpasuie 1 QyHKIIUN TH30COM.

[Tonsitue knerounoro nuukina. Konuyecreo JIHK B paszubix dazax mukina.
KoHTponbHbIe TOUKH KJIETOYHOTO IIUKJIA.

@opmbl K1eTOYHOU rudenu

COBpeMEHHI)Ie NpeaCcTaBICHHUA O CTAIITHOHAPHBIX H O6HOBHHIOI]_[I/IXCH KJIETOYHBIX IMOITYJIATHUAX.

Konumponasuwvie pabomur npopojsitca 2 pasa B cemectp. OHM 1poBojasTcs B (opMe TECTOB MM
MHOM BUJIE 110 BBIOOPY MpernojaBarens ¢ yueToM 00beMa H3yUeHHOTO MaTepuaa 1o Kypcey.
OnenuBanue CTyAeHTa MPOBOAUTCS IMpPENOAaBaTeNIcM HE3aBHCHMO OT HAIWYHS MIH OTCYTCTBHS
CTyZeHTa (IO YBa)KMTCIBHOH WM HEYBAXHUTEIbHON mpuunHe) Ha 3aHatud. CTyneHry,
NPOINYCTHUBIIEMY [0 YBAXKHUTEIILHOM MPHYMHE KOHTPOJIBHYI0 MOJAYJIBLHYK padoTy, NpenocTaBiIseTcs
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BO3MOKHOCTB OTpaboTku. OTpaboTaTh 3aHATHE MOMKHO IO COTJIACOBAHMIO C MPENOIaBaTe/IeM B YETKO
YCTAHOBJIEHHBIE CPOKH B COOTBETCTBHH C rpahuKoM OTpabOTOK.

OneHHBAeTCS CTEMEHb YCBOCHHUS TEOPCTHYCCKHX 3HAHMH TI0 CICAVIOIIAM KPHTEPHIM:
NpaBUIBHOCTD, IMOJHOTA W JIOTHHHOCTH NMHCBMCHHOI'O OTBCTA, CIIOCOOHOCTBIO MNPpOHUJTITIOCTPHUPOBATE
OTBET IPHMEPAMH.

B) OIMMCAaHHEC IIKAJIbI OLICHHBAHUWA

MaxkcumanbHbIi 0as 3a KoHTposbHYI0 padoty — 10. Kaxablii Bonpoc oneHuBaercs B 2 Gaa.

YcrHbIi onpoc
a) THUIIOBBIE 3a7aHus1 (BOTIPOCHKI) - oOpa3zel:

1. OcoOeHHOCTH CKaHUPYIOLIEH KOH(DOKAIBHON MUKPOCKOIIUU KaK COBPEMEHHOTO METO/1a
H3Y4YECHHS KIETKHU.

Pa3noobpasre METO0B BUTATLHOTO UCCIICIOBAHMS KIETKH.

[IpuHUMITBI IPOTOYHONH LIUTOMETPHH

CpaBHeHMe MEKKIJIETOYHBIX B3aUMOJICHCTBHI B HOPME M IIPH 3JI0KAY€CTBEHHOM POCTE.
PaznooOpasue MoneKyI1 KIeTOYHOU aJiIre3un

[TerenbHO-10MEeHHBIN TpuHLKN cynepcnupanu3annu JTHK.

AnbpTepHaTHBHBIE MO/IETH NPOCTPAHCTBEHHOH OpPraHU3allui XpOMaTHHA.
JluHaMuueckas HecTaOUIBHOCTh LIUTOCKENETA.

. lluTocKeneT u ABMIKEHHE KIICTOK.

10. YiabTpacTpyKTypHOE pa3HOOOpa3ne MUTOXOHIPHIA.

11. Perporpaanslii nepeHOC BE3UKYII.

12. KpyroBopot MeMOpaHHBIX KOMIIOHEHTOB KJIETKH.

13. TInactuunoCTh annapara [ ob/Ku.

14. buonornyeckuii cMbici 1 (a3bl Meiio3a.

15. CpaBHUTEIBHASA XapaKTEPUCTHKA MPOILIECCOB JIEJCHHUS KJIETKH MyTEM MHUTO3a U Meio3a.
16. Mopdomnornueckre 0COOCHHOCTH aroNTo3a.

17. MeTo/1bl BBIABICHHS CTBOJIOBBIX KIETOK HOPMAIbHBIX TKaHEH.

18. CTBOJIOBBIE KJIIETKH I'€MOIOITHYECKOI CHCTEMBI.

LN

0) KpuTepuu OlIEHUBAHUS KOMIIETEHIIMH (PE3yJIbTATOB):

YCTHBIH O1poc NpoXoauT B ¢opMe pa3BepHYTOH Oeceibl — TBOPUECKOH JTMCKYCCHH, OCHOBAHHOM
Ha TOATOTOBKE BCEH Tpymmbl 1Mo OOBSABICHHOH 3apaHee TeMe MPH MAaKCHMAIbHOM YYacTHH B
00CYX/IeHHH CTYIEHTOB Ipyniibl. Kak npaBuio, OUH CTYAEHT pacKpbIBaeT OJMH BONPOC TEMBbI, JaBas
HanOoee moJHbIH oTBeT. OCTallbHBIC ACIAI0T NOIMOJHCHHA, BBICKA3bIBAIOT pa3/IMYHLBIC CYXKICHHUSA H
apryMeHTaluo0, MOTYT 33a/1aBaTh BONPOCHI JAPYT ApYyry U npenojasarento. [Ipenogasarens Hanpapiser
X0/l JIUCKYCCHH, 0Opaillass BHUMAHHE Ha CYIIECTBYIOIIME HAy4yHBbIE NMPOOJieMbl 00CYK/1aeMOH TeMBbI,
npejaJiaras CTy/IeHTaM HailTu COOCTBEHHOE X PELICHHUE.

B) ONHCAHHE IIKAILI OLCHUBAHHS:
MakcumarnbHas OLIEHKa 3a YCTHOE BBICTYIUIEHUE U paboTy Ha CEMHHAPCKOM 3aHATHU — 3 Oauia.

3 0aju1a — CTYJIEHT JaeT MOJHBII OTBET HA MOCTABIEHHBIH BOMPOC, peub €ro CBoOO/HA U TPAaMOTHA,
KOHCIIEKT HE 3auMTBIBAETCS, @ WCIOJB3YETCS JHMINb KaK OMOPHBINA, CTYAEHT J[€lIaeT Ba)KHbIE
JIONOJIHEHHs 110 CYIIECTBY APYIMX BOIIPOCOB, 3HAYHUTENBHO MPOSICHAIIME OTIAEIbHBIE ACHEKTHI,
KOTOpPBIE HE SABJISAIOTCS IIOBTOPAMHU, XOPOIIIO pa3dupaeTcsa B 00CyKIaeMOM MaTepuale, IeMOHCTPUPYET
3HAHME MCTOYHHMKOB, OuOMMorpaduu, pa3IUYHBIX TOYEK 3PEHUS 10 H3y4aeMOH Teme, yMeer
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AHAJIM3UPOBATh TEKCThI, IPUXOIUT K CAMOCTOATEIbHBIM apIYMEHTUPOBAHHBIM BBIBOAAM M OTCTAUBAET
CBOIO TOYKY 3PE€HHA, COOIIOIAET HOPMBI JIMTEPATYPHOH peyH.

2 famma — CTyIeHT Xopomio pa3dupaercs B 00CYKIaeMOM Marepuaie, ACMOHCTPHPYET YMEHHUE
KPUTHYECKH aHAlIM3MPOBaTh UCTOYHHUKH W Pa3jIMYHbIC TOYKHM 3peHus 1o odcyxkmaaeMoil npodiieme,
NpHUXOJUT K CaMOCTOATCIIBHBIM apryMCHTHPOBAHHBIM BBIBOJAaM, HE MPOABIACT aKTHBHOCTEL B paﬁoTe
IpymIibl Ha CEMHUHAPE (FOTOBI/ITCH H OTBEYHACT TOJILKO Ha OJIMH BOIIPOC CEMHUHAPCKOTO SB.HHTI/IH).

1 6ana — CTYACHT HEIIOJHO BJAJAEECT MATCPHAIOM, IIPpH H3JIO0KEHHU (baKTI/I‘IeCKOFO Marepuaia
JIOMYCKAET OT/IEIbHbIE HETOUHOCTH, 3HAET PAa3/IMYHbIE TOYKH 3peHHs 10 00CyX1aeMoil mpodieme, HO
BO3HHMKAIOT TPYAHOCTH C MX aHAJIU30M, YMEET M3JlaraTh COOCTBEHHYIO MO3ULHI0, HO HE BCE BBIBOJIbI
HOCAT JOKA3aTelbHbIH XapakTep, MpH OTBETE€ AKTUBHO MOJb3YETCS KOHCHEKTOM BIUIOTH JIO €ro
324N THIBAHUS.

HHoxknao
a) THUIIOBBIE 3a7aHus1 (BOTIPOCHKI) - oOpa3zel:

[IprimMepHBIE TEMBI JOKIAT0B

1. AnonTo3 — 3anporpaMMHpPOBaHHas THOENb KIETKH

2. Buasl 1 MeXaHHU3MEI OE€TI0K-0MOCPEIOBAHHOTO TPAHCMEMOPAHHOTO KIICTOYHOTO TPAHCIIOPTa

3. Kiaccudukanus v yabTpacTpyKTYpHOE CTPOCHUE MEKKIETOYHBIX COSIUHEHU I

4. Kpurnueckue rnepuois! pazsutHs. [IpuuuHel TepaTorenesa

5. AHaTOMHYECKOE CTPOCHHUE Ta3a B LEJIOM (KIMHUKO-(DU3HOIOrHYeCKOe 3HAYCHHE)

6. AHATOMHYECKOE CTPOSHHE KOJEHHOTO0 CYCTaBa B IEJNOM (KIHHHKO-(DH3HOIOTHYECKOTO
3HAYEHUS)

7. AHanM3aTOphl TAKTHIBHOHN YyBCTBUTEIBHOCTH: BUJIbI HEPBHBIX OKOHYAHHUH.

8. T'mctodusmomnorus BcackiBaHUS B BOPCUHKE KUINCUHHKA

9. Cucrema MOHOHYKJIEAPHBIX (PAaroUTOB B OpraHU3Me YelIoBeKa
0) KpuTepuu OlIEHUBAHUS KOMIIETEHIIMH (PE3yJIbTATOB):

Jloknan — ycTHOE BBICTYIUIEHHE CTYAEHTA, SBJSIIOIIEECS PE3YNbTaTOM €ro CcaMOCTOATEIBHON
MOATOTOBKHU T10 3apaHee MOJIYYEHHOH TeMe U B COOTBETCTBHHU C TpeOoBaHHAMH K «CaMOCTOATENBHOM
paboTe CTYAECHTOBY.

BeicTyruieHHe BO Bpems JIOKJIaja, Kak IPaBHUIIO, pacCUMTAHO HA 6-7 MHHYT, HE MOKET IPEBLIMIATh
YCTAHOBJIGHHOE BpEMs, JIOJZKHO CTPOro COOTBETCTBOBATHL OOBABICHHON Teme. IlpusercrByrorcs
JIOKJIAJIbl € JIOMOJIHUTENIBHBIM UCIIOJIB30BAHUEM MIPE3EHTALNN U MYJIbTHMEIMHHON TeXHHUKH.

Bo BpeMs BBICTYIUIEHHMS CTYJIEHT MOMKET MCIOIb30BaTh CBOOO/IHYH) peub OJIM3KO K TEKCTY JIOKJIA/a,
OJTHAKO BIPABE 3aYMTHIBATH MOATOTOBJIEHHBI UM TEKCT, IEMOHCTPUPYS BiajJeHHe MarepHanoM. Peun
JIOJT7KHA OBITh YeTKas, TPOMKasl, BBIPA3UTEIbHAS U IMOLIMOHAIBHASL.

O0s3aTeNnbHBIM 2JIEMEHTOB TMPOLEAYPHl IOKIada sBiseTcs ero obcy:xkaenue. CTyoeHTaM TpPYIIILI
npejularacTes  3a/laBarb  JOKJIAJYMKY BOMNPOCH 10 TeME JIOKIAaJa, 4YTO BIpaBe CJelaTbh |
npernojaparesb. B 3aBepiieHHH BO3MOKHA JIUCKYCCHSL.

B) OIMCAHHE IIKAJIbI OLEHUBAHUS:
Jomamnss (BHeayauTOpHas) MOATOTOBKA OKJIaja OIEHMBAETCA 10 2-X OallsIOB, BBICTYIUIEHHE H
OTBETHI Ha BOIPOCHI A0 2-X OamioB. MTOro 3a BBIMOJTHEHHE MAaHHOTO 3aJaHHs CTYOCHT MOMKET
MOJTYYHUTH 110 4-X 0aIIoB.
KpuTepHu OLIEHKH YCTHOIO BBICTYILICHHS.

2 fanna (MakcuMallbHas OLIGHKA) — BBICTYIUIEHME (JIOKJIAA) OTJIMYAETCs I[0CJIe0BaTEIbHOCTHIO,
JIOTMKOH W3JI0KEHHSI, JIETKO BOCIPUHHMAETCS ayJMTOPUEH, MPH OTBETE HA BOMPOCHI BBICTYHMAKIIIHIA
JIEMOHCTPUpPYET TIIYOMHY BJIQJIEHUS] [PEJACTABICHHBIM MAaTe€pUajaoM, OTBEThl (HOPMYIHPYIOTCS
apryMeHTHPOBAHO, 000CHOBBIBAETCS COOCTBEHHAS MO3HIIUA B IPOOJIEMHBIX CHUTYAIHAX.

1,5 Gansa — BeICTYIUIEHHE (HOKIAa) OTIMYAETCSA MOCIEAOBATENBHOCTBIO, JIOTHKONH M3JI0OXKEHHMSA, HO
000OCHOBaHHE CIETAHHBIX BBEIBOJOB HE [JOCTATOYHO apryMCHTHPOBAHO, HEMOIHO pPaCKpPBITO
cojiepIKaHue npodIIeMbl.




1 ©a/u1 — BBICTYNAIONIMI NEepesaeT coiepKaHue npoliemMbl, HO HE IEMOHCTPUPYET YMEHHE BBIACIATh
I71aBHOE, CYIIECTBEHHOE, BBICTYIIEHUE BOCIPHHUMAETCA ayJAMTOPHEH CIIOKHO, OTBETHI Ha BOIPOCHI
IIOBEPXHOCTHBIE, THOO0 BHI3BIBAIOT Y JOKJIaTUHKa 3aTpYyAHCHHUC.

0 6a/10B — JOKIIAJ KPAaTKHUH, MOBEPXHOCTHBIN, HECAMOCTOSTEILHBIH, JOKIAAYHK HE pa30Oupaercs B
CYTH BOIIPOCA, HE MOYKET MPEACTABHUTE €M0 B ayAUTOPHH.

Otuer no 1adoparopHoii padoTe
a) [IpumepHoe THNOBOE 3a/1aHKE Ha 1a00PAaTOPHOM 3aHATHH.

Tema: Opranombl SJHepreTHYecKoro ooMena: MUTOXOHApHHU. 3ansaTHe Ne 4
Bompock! k 3aHATHIO!

* Q0K 1J1aH CTPOCHUSI MHTOXOHIPUH.

» CTpoeHHe BHEIIHEH U BHYTPEHHEH MeMOpaHblI,

* Ocobennoct MutoxoHapuasieHoi JIHK, pubocom.

PaGora 1. YinbTpacTpyKTypHasi OpraHu3anus MUHTOXOHIPHI.

[lesb paGoTHI: 3HAKOMCTBO CO CTPOSHHEM MHTOXOHIPHIA.

[ paboThl HEOOXOIUMBI: MHKPOCKOII, IIOCTOSHHBIC MTpenapartel, MUKpdoTorpadun.
Xoj pabotsl:

PaccMoTtpets MukpodoTorpaduu 1 3apucoBaTh BHYTPEHHEE CTPOeHHE MUTOXOHAPUH. O003HAYUTE HA
PHCYHKE HapyKHYI0 MeMOpaHy, MaTpHKC, BHYTPEHHIOIO MeMOpaHy, KpUCTBHI.

B 3akitoueHuu cieayer:

1) yKa3zaTh 3JIEMEHTBI CTPOEHHA MUTOXOHIPHH,

2) NOACHUTH OMONOTHYECKYIO POJIb 3JIEMEHTOB.

0) KpuTepHUH OLIEHUBAHUS KOMIIETEHIIUH (pe3yIbTaToB)

1) CaAMOCTOATCIIBHOCTD BBIITOJIHECHHUA 3a/laHA

2) npaBUILHOCTE OQOPMIIEHHUS 3a/IaHUS

3) yMeHHe aHATM3HPOBATh H 00CYKIATh Pe3yIbTAThl 3aJaHHs
4) ymeHue (GOpMYJIHPOBATH BHIBOJIBI/3aKIIOUECHHE

B) OIMCAHME IIKAJIbI OLICHUBAHUS
Banenas: or 0 no 3 damwios

PaGoTa cunTaeTcs BHIOJHEHHOM, B ClIydae €CJIM CTYJSHT Habpan 2,5 6anna.
Beinonuenue kpurepuer 1, 2 - ssBaseTcst 00s13aTeIbHBIM, BBITOIHAOTCA CAMOCTOSTENBHO.
Kakap1it KpuTepuii oniecHUBaeTCsA B 1 Oam.

B xkpurepusix 3, 4 gonyctuMel Hejnouerbl. llponecc mnpejicTaBieHUs pe3yibTaTOB JIONYCKaeT
(hOpMYJIMPOBKY NPABMIILHOTO OTBETA B X0/1€ COOECEe/I0BAHUS C MPENO/IABATEIIEM.

Kaxwiit kputepuii onenusaercs B 0,5 0amwion

CryneHTsl, He noceniapine 1a00paTOPHbBIE 3aHATHS, OTPAdaTHIBAIOT MX B MHIMBHU1YyadbHOM MOPAIKE
B COOTBETCTBHH C rpa)ukoM 0TpaboTOK.

Pegepar

a) [IpumepHsbie Tembl pedepaToB:

Knerounsle 0CHOBBI HMMYHHBIX pEaKIIHi

Knaccuduxanus n mopdoaornyeckas xapakTepucTHKa HEPBHBIX OKOHYaHHH

MopdodyHkimonanpHas XapakTepUCTHKA MAKPOTJIMKA U MHUKPOTIIHH
Bo3pacrabie 0COOEHHOCTH FeMOTPAMMBI
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PazBuTHE M pereHepanya KOCTHOH TKaHH

MoynpHBIH MPUHIMIT OPraHU3AIMU KOPbI TOJTOBHOTO MO3Ta

['ucTodusnonorons rematodHIEPATUTHISCKOTO Oapbepa

0006CHHOCTH TFHCTOJIOTHYCCKOTO CTPOCHHA MOJIOYHON KeJie3bl B 3aBHCUMOCTH OT CTEICHH
(YyHKLMOHATILHOM aKTHBHOCTH, FOPMOHANILHOTO (POHA U BO3pacrTa.

9. Tucrodu3nonorus MaTku B paziauyHblie (pasbl MEHCTPYAIbHO-OBAPHAIBHOTO IIMKIIA.

i S

0) KpuTepuu olieHHBaHUs KOMIIETEHIIMIA:

- TpaBUIBHOCTE odopmiaeHuss pedepata (THTYIBHAs CTpaHWIA, OIJIABICHHE M  OdOpMIICHHE
HUCTOYHUKOB);

- YPOBEHB PAaCKPBITHS TeMBI pedeparta / mpopadbOoTaHHOCTh TEMBI;

- CTPYKTYPHPOBAHHOCTH MaTEpHAaa;

- KOJIHYECTBO HUCITOJB30BAHHBIX JIMTCPATYPHBIX HCTOYHHKOB.

B) OIIHCAaHHEC LIKaJlbl OLICHHUBAHUWA

OuenuBanue pedepaToB MPOBOIUTCS 1O MPHHIHITY «3aYTEHOY / «HE 3aYTEHO».

«3auyTeHo» BBICTABIACTCA B Clydae, eciu pedepar odopmiIeH B COOTBETCTBHE C TpeOOBaHUAMH
METOJMYECKUX YKazaHWH, TeMa J0CTaTo4yHO IpopadoTaHa, MarepHal XOpOIIO CTPYKTYpHpPOBaH,
KOJIMYECTBO MCIIOIB3YEMOH JIMTEpaTypbl He MeHee 5 MCTOYHMKOB. B ciydae, eciin Kakoii-nubo u3
KPUTEPHEB HE BBITIOJIHEH, pedepaT BO3BpaIlaeTcs Ha 10paboTKy.

I/IHTepaKTHBHbIe METO/IbI

HHTepakTHBHBIC METO/BI IO3BOJISIOT YYHTBLCS B3aHMOJICHCTBOBATL MEXk1y COOOH, BKIIOYas
npenojaBarens. OHM COOTBETCTBYKT JUYHOCTHO-OPUEHTHPOBAHHOMY TOJIXO/AY, MPEANOIararT
KOJUIEKTHBHOE, OOydeHue B coTpyaHuuecTBe. [IpenojaBaresib BBICTYNAeT B POJM OpraHU3aTopa
npoiecca 00y4eHHs, TMIepa IPYIIbl, CO31aTeNs YCIOBUM 111 HHUIIMATUBbI CTYJEHTOB.

Llens: TOHATH B3aHMOCBS3b MCKIY COOBITHAMM, aHATU3UPOBATh, HMETh CBO€ MHCHHE, CTUMYIHPOBATD
M03HABATE/IbHYIO AKTHBHOCTb, COMOCTABIIATH HOBbIC (PAKTBI M MHEHUS C TEM, YTO paHEe U3YYEHO.
3adauu: HayYUTh apryMEeHTUPOBATh U TOJEPAHTHO BECTH JIMCITYT, IN1y0Ke BHUKATh B CYLLIHOCTH HOBOI
TEMBI, MBICIEHHO pa3/elisiTh MaTepHall Ha BaXHEHIINE JIOTHYECKHE YACTH; OCMBICICHHIO JIOTHKH H
MIOCIIE/IOBATENIFHOCTH B U3JIOKEHWH Y4eOHOTO MaTepuala, K BBIICJIEHHIO B HEM TJIaBHBIX M Hauboliee
CYLIECTBEHHBIX MTOJIOKEHHH.

HHTepaKTI‘lBHbIe SAHATHHA MPOBOIATCHA B BH/I€:

[TpoBoauTcs Ha nekuuu. Kak npaBuio, B KOHIE 3aHATHs, CTYACHTAM IIpeAiaraeTcs
npoOJIEMHBIH BONPOC 10 TEME 3aHATHUS, HA KOTOPBIH UM HEO0X0/1MMO J1aTh MTUCbMEHHBbIH OTBET B
TedeHue 10 MUHYT, UCTIOIB3YS 3HAHUS, [TOJIYYEHHBIE B X0/I€ JIEKIIMH, COOCTBEHHbIH KPYro3op U
SPYAULHIO.

[TMCHEMEHHBIH OTBET OIICHUBACTCS 10 2-X 6aJUIoB.

2 Dajuta — CTYJEHT OHUMAET CYTh MOCTABICHHOH IPOOJIeMBl, AaeT pa3BepPHYTHIH OTBET, I/1€ IPUBOIHUT
CBOE COOCTBEHHOE CYXK/ICHHE WM BBIOUPACT €ro U3 MPe/II0MKEeHHBIX.

1 6amn — CTYZEHT B LEJIIOM MOHHMACT CYTh BOIIPOCA, IIPUBOJHUT CBOC coOCTBEHHOE CYKJECHHUE, HO HE
MOATBEPKIAET €ro KOHKPETHBIMH Cl)aKT&MI/I, IHO0 HPHUBE/ICHHLbIC (I)EIKTBI HE PpacKpbIBAKOT CYTb
BOIIPOCA, HE MMEIOT K HEMY HUKAKOTO OTHOIIICHHMSI.

0 GanoB — OTBET OTCYTCTBYET.

MyJabTumeauiiHOe 3aHATHE



MynpTHMeIUHHOE 3aHATHE SBIAETCA OJHOH M3 (OpM HMHTEpaKTHBHOTO MeToaa. Ha 3aHsaTHAX
UCMONIB3YIOTCS  MYJIbTHMEIMHHBIE MAaTEpUAlbl, KOTOPbIE COAEPKAT KOPOTKHE BHJIEO-JICKIHH,
TIepeMeKaromuecs 3aJlaHusIMu B Buae Tecta. CTyaeHTaM MpemiaracTcs AaTh OTBET HAa TECTOBOE
3aJlaHue 10 X0y U3YYEHHs MaTepHala, OTBETHB CAMOCTOATENIbHO Y KoMIIbioTepa. [Ipu HenpaBuibHOM
OTBCTC BHACOCHOKET aBTOMATHYCCKH ITOBTOPACTCA OO TEX IIOp, IMOKa HE 6yﬂeT BBCJCH HpaBl/IJ]beIlL;I
OTBCT.

Kpurepun orieHkH:

1 Gan — OTBET JaH BEPHO;

(0 GannoB — OTBET 1aH HE BEPHO.

8.3. Memoouueckue mamepuainnl, onpeoeiarOuiue HPoOUeoypvl OUEHUBAHUA 3HAHUL, YMEHUIL,
HAGLIKOG U (uau) onvima OeAmeabHOCMU, XaAPAKMEPUIVIOWUX Imanvl  opmuposanusn
KoMRemeHyuu

[Iponeaypa oueHUBaHUA 3HAaHUH, YMEHHH, HABBIKOB MO AUCUMIUIHHE «lluToNmorusy BKIHOYaeT
y4eT YCIEUIHOCTH [0 BCEM BHJAM OLEHOYHBIX cpelcTB. OllEHKa Ka4yecTBa IMOJrOTOBKH BKIHOYAET
TEKYIIYIO U TIPOMEKYTOYHYIO aTTECTAIIHIO.

TerymHii KOHTPOJIL IIpe/CTaBiIsAeT COOOH NMPOBEPKY YCBOEHUs y4eOHOro marepualia, peryspHo
OCYIIECTBIISIEMYH) HA IPOTSIKEHUH 00y4YeHHUsl HA KaK/I0U J1abopaTtopHoii paboTe.

Texkymuii KOHTpOJIBL OcyniecTBisieTcss B (JOpMe YCTHOTO ompoca, ordera 1o JiadopatopHoi paborte,
TecTa, TOKJIA0B, pedepaToB H KOHTPOJILHBIX padoT.

(DopMaMH MNPOMEKYTOUYHOI0 KOHTPOJHA ABIACTCA DK3aMCH, OamIel 3a KOTOPLIC BBICTABJIAIOTCSA I10
HUTOIr'aM YCTHOI'O OITpOCa Ha SK3aMCHC.

[To okOHUAaHMM Kypca OCBOCHMS JMCIHILIMHBI MPOBOJUTCS TPOMEXYTOUHAs aTTECTAalus B BUJE
IK3aMeHa, YTO TIO3BOJISIET OIEHHTh COBOKYITHOCTh NMPHOOPETEHHBIX B Tpoliecce 00yuYeHHs CTYIEHTOM
npodeccHoHaNBHBIX KOMIIETEHIHHA.

DK3aMeH CKJIaJbIBAETCSl U3 JIByX OLIEHOUHBIX CPEACTB, YCTHBIA OTBET Ha BONPOCHI K JK3aMEHy, MpH
ITOM CTYAEHT JNOKEH OTBETHTL Ha 3 BOIPOCA M3 MPUMEPHOIO NEepedHs BOIPOCOB ISl HOATOTOBKH K
9K3aMEHY U OTUMUTATCA 110 J1abopaTOpHBIM paboTaM 3a BTOPOI ceMecTp.

OneHka 1o JUCUMILUIMHE BBICTABIAECTCA 110 CIICAYIOUIUM KPHTEPHSIM:

«OTINYHO» BBICTABIISETCS MPH MPEJIOCTABICHUH OTYETOB M0 JIA00OpaTOpHBIM padboTaM (He MeHee
70%), cnaHHOM 5K3aMeHe Ha OTIIMYHO.

«XO0po1110» BHICTARIIAETCS MPHU MPEAOCTABIEHUH OTYETOB 110 JIabopaTopHbIM padoram (He meHee 70 %)
U CIJAHHOM JK3aMEHE Ha XOPOILO.

«Y 10BNETBOPUTEILHOY» BBLICTABIACTCS P IIPEIOCTABICHUN OTYETOB 10 1ab0opaTOpHLIM paboTaM (He
MeHee 70 %) 1 cIaHHOM 9K3aMeHe Ha Y/10BJIETBOPUTEIIBHO.

«HeynoBneTBopUTeNbHO»  BBICTABIACTCA CTYJAEHTaM, €CIM He [peJoCTaBIeHbl OTYETHl 110
nabopatopHbIM paboTam, MO0 Ha FK3aMeHe cTyieHT Habpan menee 20 6amios.

8.4. lllkana oneHku odpa3oBaTe/JIbHbLIX 10CTHKEHHH

Hrorosass arrecramusi mo AUCHUILIMHE oneHuBaerca nmo 100-dannbHol
IIKaJle MW MpeacTaBjsieT cymMMmMy 0aioB, 3apa0O0TaHHBIX CTYJAEHTOM IIpH
BBINOJIHEHUM 32/1aHUI B PAMKAX TeKYLIeH U IPOMEKYTOYHOH aTTecTalMu

Cymma Ouenka no 4-x danivHou Ouenka | Tpeboseanusn K ypoeHIo 0cé0eHUA
oannos wKae ECTS | yueonoit oucuuniunot

OHEHKa «OTIIMYHO» BBICTABJIACTCHA
90-100 | 5- «comauuno»/ «3aumeno» A CTYZIEHTY, €CJIH OH TJIyOOKO M MPOYHO
YCBOMJI TIPOrPAaMMHBIH MaTepHall,




MCYEPIBIBAIOIIE, TIOCIE/I0BATENILHO,
4eTKO W JIOTHYECKH CTPOMHO ero
M3JIaraeT, YMEEeT TECHO YBA3bIBATh
TEOPHIO C MPAKTHKOM, HCIIONb3YET B
0TBETE MaTepual MOHOTpapuIecKoit
TUTEepaTyphl

85-89 B O1eHKa «X0po1110» BBICTABIIAETCS
CTYJEHTY, €CJIH OH TBEPZO 3HAET
4 - «xopowor/ MaTepHal, TPaMOTHO U 1O CYIIECTBY

«3a4meHo» W3J1araer ero, He AoMycKas
75-84 C CYILECTBEHHBIX HETOYHOCTEH B OTBETE HA

BOIIPOC

70--74

65-69 D OI_IGHKEI «YOOBIICTBOPUTCILHO»
BBICTABJIACTCA CTYACHTY, €CIIH OH UMCCT

3HAaHUA TOJBKO OCHOBHOI'O MaTepHala,

3 - «Y0081emEeoOpUMENbHO Y/ HO HE YCBOWJI €0 JIeTaleH, JI0NyCKaeT
60-64 «3a4meno» E HETOYHOCTH, HEIOCTATOYHO NPaBUJIbHbBIE
(hOpMYTHPOBKH, HAPYIIEHHS JTOTHYECKON
[I0CJICI0BAaTEILHOCTH B M3JI0KCHUN
IIPOrpaMMHOr0 MaTepHasa

Ornenka «HeyI0BICTBOPHTEILHON
BBICTaBIIACTCS CTYACHTY, KOTOPHIi He
3HAeT 3HAYUTENIbHOM YacTH
[IPOrPpaMMHOI0 MaTepHaa, J0MycKaeT
2 - «HEYO0BIEeMBOPUMETLHOY/ cyuiecTBeHHble ommnbku. Kak npaeuo,
«HE 3aUMeHO» OIIEHKA «HEY/IOBIETBOPUTEIIEHOY
CTaBHUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
MPOJODKUTE 00yueHune 6e3
JOTIOMHUTEIBHEIX 3aHATHH IO
COOTBETCTBYIOILIEH AUCLHUIUINHE

0-59

9. IlepevyeHb OCHOBHOM H JOMOJIHUTENbLHOI y4eOHON JHTepATYPhbl, HEOOXOAUMOI 11 OCBOEHHS
AHCHHIIHHBI

a) OCHOBHAas JiUTEparypa:

OcHoBbl 001Ieit nuTonoruu: y4ed. nocodue ans cryn. By3os / B. A. Bepemarnna. — M.: Akanemus,
2009. - 176 c.

- Uennor HO.C. Huronorus: YuebHoe nmocoOue st YHUBEPCHUTETOB M MEIUIIMHCKHUX BY30B.— M.:
H3n-Bo «MenunuHckoe nHdopmanonHoe areHTcTBo», 2010, 368 c.

- Yennor HO.C. Brenenue B kierounyro ouonoruto: Yuednuk. M.: UKL «Akagemkuuray», 2004, 495
c.

- 3amynaesa M. A. Jlaboparopublit npakTHkyM. Y4eOHOe 11oco0ue 1o Kypey LHTOJIOTUH JUIs CTYACHTOB
crienpanbHocTH «bruoskosorusy». Oouunck: UATD, 2003, 36 c.

0) 1OMOJIHUTE/ILHAS JINTEpaTypa:

- I'mctonorus, umrtosorus u sMmOpuonorus: YueObuuk nns BY3os/Pen. 10.A. Adanacees, C.JI.
Kysnenora, H.A. FOpuna. — 6-e u3n, nepepad. u non. M.: Menuuuna, 2004, 768 c.

- bumny I'., Katunac I'., Hazaposa JI. Lutonorus: Yueouuk. C-I16.: uzn-so «/eam», 1999, 112 c.




- Mymkam6apos H.H., Ky3uenos C.JI.. Monekynspnas Ouonorus. M.: MUA, 2003, 536 c. To ke,
u3/1aHue 2-e, ucrpasiaeHHoe, 2007 (0TaenbHBIE IT1aBHI).

- Dot B, Dnmor Jl. buoxumus u monekynapuas ouonorus. M.: MAWK «Hayka/Wutepnepuonuka”,
2002, 446 c. (oTACIbHBIC TJIABHI).

- Anbeprc B., Bpeii [., JIstouc M., Papd M., Pobeprc K., Yorcon k. MonekynspHas Ouonorus
kietk. B 5-tu tomax. — M.: Mup, 1995 (otnenbsHeie riaBsi).

- Yenror H0.C. CoBpeMeHHBIE MTPEJICTABICHUS O CTPOCHHH MHUTOTHYECKHX XPOMOCOM//COpPOCOBCKHit
oOpa3oarenbHbIH xypHai, 1996, Ne§, C 14-23.

- 3aBap3uH A.A., Xapazosa A.Jl. OcHoBbI 00111€# uToNOrUM: YueOHoe nocodue. JleHuHrpam: usa-po
Jlenunrpanackoro ynueepcurera, 1982, 240 C.

-3eurOym I1.. MonekynspHas u kaetodHas 6uonorus. B 3-x Tomax. — M.: Mup, 1982.

- Kanneporenes: PykoBonactso/ Pen. 3apunze. M.:Memununa, 2004, C. 376-414.

10. Ilepeyens pecypcoB* MHPOPMANHOHHO-TEJIEKOMMYHHKAIMOHHOH ceTH « UHTepHeT» (nasee -
ceTb «UHTEpHET»), HEOOXOTUMBIX /1JI51 OCBOECHHS THCIHILTHHBI

- ITporpamma «Molecular Cell Biology» 4th Edition by Lodish, Berk, Matsudaira, Kaiser, Krieger,
Scott, Zipursky, and Darnell. Sumanas, Inc. 1999 (unu 6onee mo3gHNE H3TAHUSA).

- BacunseB FO.M. Knerka kak apxurexrypHoe 4yno//CopocoBckuii o0Opa3oBaTelnbHblid KypHai, 1996,
Ne2, C 36-44; Ned, C. 4-13.

- Bacuneer HO.M. CommasibHOE TMOBEJAEHHE HOPMAJIbHBIX KJIETOK M AHTHCOIMAIBLHOE IOBEJIEHUE
onyxoneBsix ki1etok // CopocoBckuil o0pa3oBarenbHblil xkypHai, 1997, Ne5, C. 20-27.

- Poenckuii 10.A. Kak knetku opueHTHpyIOTCS Ha MecTHOCTH// COpPOCOBCKMI 00paszoBaTelbHbII
xypHai, 2001, Tom 7, Ne3, C 4-12

11. MeToanyeckue yKazanus JUisi 00Yy4AOIUXCH M0 OCBOEHU IO JINCIHIITHHBI

HpI/I HU3Y4YE€HHUU KypcCa ((HHTOHOFHH» HeO6XO,[[HMO PYKOBOJACTBOBATBCA JHIAAKTHYCCKUMU €AUHHIIAMHA,
MMpeJCTaBICHHBIMH B O6p330BaTeHLHOM CTaHaapTe JIMCHHMIUIMHBI U y‘Ie6H0ﬁ HpOI’p&MMOﬁ,
cocTapJIeHHOU cornacHo CtaHnmapry.

[IporpaMma npenycMarpHuBaeT:

Jleknuu: 16 yacos (1 yac B Hejaeo)

Opranu3anms e TeJJbHOCTH CTY/1eHTA:

e [lo TemaMm BceX JNEKIMH HMEIOTCS MPE3CHTALINN.

e  OtaesbHO CTapoCTe IPYIIbI BbIACTCA CIMCOK PEKOMEHYEMOU JIMTepaTyphl, HMEIOLIecs B
oudnuorexe MATD, 11 M3ydeHHs TEM 110 KypCy.

CTyneHT [MODKEH HMMETh JIEKUHMOHHYIO TeTpajib, I7€ O(opMIIsSeT KOHCHEKT JEKIHH: KpaTko,
CXEMAaTU4YHO, MOCIEN0BATENbHO (UKCHPYET OCHOBHBIE IIOJOXEHHS, BBIBOABI, (HOPMYIHPOBKH,
0000IICHHS; TTOMEYaeT BaKHBIE MBICITH, BBIICSACT KIIIOUEBLIC CIOBA, TEPMUHLL [IpoBepka TEpMHHOB,
HNOHATUH C MOMOMIIBIO DHIUKIIONCAMI, CIOBapeil, CIPaBOYHUKOB C BBIMHCBHIBAHMEM TOJIKOBAHUH B
TeTpaab. O003HAYUTE BONPOCH!, TEPMHUHBI, MaT€pPHAJ, KOTOPBIH BBI3LIBACT TPYIHOCTH, IMOMETUTH U
HOIBITATECA HAaWTH OTBET B peKOMEHI[yEMOfI JIUTEpaType. Ecimn camocTosiTeIbHO HeE yaacTcs
pasoOparbcst B Martepualie, Heo0XoAuMo cqopMylMpoBaTh BOMNPOC M 3aJaTh IIPEnojaBaTelio Ha
KOHCYJIbTallHuH..

IIpakTnyeckue 3ausaTus : 16 yacos

JladopaTopHble 3aHsiTHs: 16 YacoB

Opranu3anus A1esTeJJbHOCTH CTY/ICHTA:
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e K mabopartopuHeiM paboTaM — aBTOPCKHH INpaKTHKYM: cojep:kaHue padoT, METOAMYCCKHE
PEKOMEH/IAIINH, BOIIPOCHI A/ CAMOIIOATOTOBKH K 3aIlIHTE.

e Pacrnievarka €O COUCKOM MAaTepHAIOB W 00OpYJIOBaHUS, HEOOXOAMMBIX K KaXJIOH
nabopaTopHoii paboTe, XpaHuTcs B 1adOpaTopuu.

[lepen kaxapiM 3aHATHEM, HEOOXOAMMO, BHHUMATENbHO W3YYMTh MaTepHall, IPEUIOKEHHBbIH B
METOAMYECKHUX YKa3aHHAX s POBEICHHA TabopaTopHEIX padoT o aqucuuiuinie «Luromorus». Ipu
IOJTOTOBKE K 3aHATHAM HEOOXOJHMMO HCMONB30BaTh OCHOBHYIO M JONOJIHHUTEILHYIO JUTEparypy,
KOHCIIEKT JICKL[MH, a TakiKe IeKTPOHHBIE pecypchbl. Brinonnenue nadopaTopHbiX padoT HEOOXO MO
Juis JOPMHUPOBAHUS ITPAKTUYECKMX HABBIKOB padoThl ¢ npubopamMH M IOJITBEPHKICHUS HA NPAKTUKE
MOJTYYEHHBIX TECOPETHYCCKHUX 3HAHUH.

3amura 1adopaTOpHBIX PadOT NMPOXOJUT B YCTHOH (opMe. Bonpocsk! /uist caMOnoOJArOTOBKH H
3alUTH] Ta0OPaTOPHBIX padOT NMPUBEIEHBI B MPAKTUHKYME B KOHIIE KXKIOH pabOThl, a TAKXKE HMEETCS
pa3pe3Has pacreyaTka ¢ BOIIPOCAMH I YCTHOMH 3aIllHTEL

KounTtpoibHbie padorbi:

[Toxrororka npeanonaraeT NpopadOTKy JIEKITMOHHOTO MaTepHalia, COCTABJICHHE B PA00UUX TeTPaJIax
BCIIOMOTaTEIbHBIX CXEM JIJISl HATVISTHOTO CTPYKTYPUPOBAaHHUS MaTepuaia ¢ 1e/Ibl0 YIPOIIEHHS Er0
zanoMuHaHusa. OOpanate BHUMaHHE HA OCHOBHYIO TEPMHHOJIOTHIO, KIACCU(PHKAIIMIO, OTIHYHTEIbHbIE
0COOEHHOCTH, HATHYHE COOTBETCTBYIOIINX CBA3CH MEXKIY OTACILHBIMH IIPOLIECCAMH.

Pedepar

[TonroroBka pedepaToB HampaplieHa HA Pa3BUTHE W 3aKpPENJICHHE Y CTYJICHTOB HABBIKOB
CaMOCTOATENBHOTO TTYOOKOT0, TBOPYECKOTO M BCECTOPOHHETO aHalli3a HAy4YHOH, METOAMYECKOH M
JIPYroil JIUTEPaTyphl M0 aKTYaJbHBIM Mpo0JieMaM JUCLUIUIMHBL, Ha BbIPAOOTKY HABBIKOB W YMEHMH
IpaMOTHO M YOETHTE/IBbHO H3JaraTh MaTrepual, 4eTKo (OpMYIHpOBaTh TEOpeTHUEeCKHEe 00O00IICHHS,
BLIBOABI M TIPakTHYeCKHE  peKoMeHAauuu. PedepaTsl  HOMKHBEI — OTBEYaTh  BBICOKHM
KBaTH(PUKALMOHHBIM TPEOOBAHUSIM B OTHOIICHUH HAYYHOCTH COAEPIKAHUS M O(DOPMIICHHSL.

CamocTosiTeabHas padora: 60 yaca

CTyaeHTBl CaMOCTOATENBRHO TNpopadaThIBAlOT MaTepHald 10 TPEIOKEHHBIM Temam. Popma
OTYETHOCTH — KOHCIIEKT. MaTepHal BXOJHT B BOIPOCH! MPOMEKYTOYHOTO, TEKYIIETO W HTOTOBOTO
KOHTPOJISL.

Pabora ¢ yueOHOH W Hay4HOH JIUTEpaTypoil sBiIsgeTcs riaBHON (POPMOH CaMOCTOATE/ILHOH paboThI
¥ HeoOXOoJMMa TpPH TOATOTOBKE K YCTHOMY ONPOCY, K MOJYJIBHBIM KOHTPOJBHEIM paboTtam,
TECTUPOBAaHHUIO, 3K3aMeHy. OHa BKIIOYAaeT MnpopadOTKy JEKIMOHHOIO MaTepuana - H3ydeHHe
PEKOMEH/I0BAHHBIX HMCTOYHMKOB M JIMTEPATyphl MO TEMATHKE JIEKIMH, KOHCIEKTUPOBaHHE
MoHorpaduii ¥ Hay4HBIX cTaTeil 10 TeMaM CeMHHApPCKUX 3aHATHIl.

KoncrekTsl Hay4HOH JIHUTEpaTyphbl IpU CaAMOCTOATEIBHOM IOATOTOBKE K CEMHHAPCKHM 3aHATHIM
JIOJKHBI OBITH BBITIOJIHEHBI aKKYPATHO, COJACPIKATh OTBETHI Ha KayK /bl MOCTaBJICHHBINH B TEME BOIPOC,
UMETh CCBUIKY Ha MCTOYHHK WH(POpPMAIMH ¢ 00s3aTelbHBIM YKa3aHWEM aBTOpa, Ha3BaHUA W roja
W3/1aHUs UCMOJIb3yeMOl Hay4yHOM suteparypbl. KOHCIIEKT MOXKET OBbITH OMOPHBIM (COAEpKaTh JIMILIb
OCHOBHBIE KITFOUEBBIE TIO3HIIMH), HO TPH 3TOM IO3BOJISIONIAM JIaTh MOJHBII OTBET 110 BOMPOCY, MOKET
OBITh MOAPOOHBIM. OOBEM KOHCIIEKTA ONPEEIISETCS CAMUM CTYIEHTOM.
B niporiecce paboThl ¢ yueOHOH M HAYYHOH JTUTEPATYPOH CTYIEHT MOXKET:
e JenaTh 3allUCH MO XOJy YTEHHUS B BHJE MPOCTOrO HIIM Pa3BEpHYTOro IulaHa (T.e. CO3/aBaTh
Nepe4eHb OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B HCTOYHHKE);

® COCTaBJIATh TE3MChl (LUMTHPOBaHME HauOoJee BAKHBIX, 3HAYUMBIX MECT CTATBH HIIH
MOHOTpaduH, KOPOTKOE H3I0KEHNE OCHOBHBIX MBICIICH aBTOpa);
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® TOTOBHTBH aHHOTAITMH (KpaTKoe 0000mIeHHE IPOOIEMHBIX BOIIPOCOB PabOTHI);

®  C03/1aBaTh KOHCIIEKTHI (Pa3BEPHYThIC TE3UChI, KOTOPLIE COJIEPIKAT U JI0KA3aTE/ILCTBA).
KoHcreKTh! JIeKIHi 1 HAydHOH TUTepaTyphl B 00513aTeJIbHOM MOPSIKE IPOBEPSIIOTCA MPEIoiaBaTelieM
100 BO BpeMs CEMHHAPCKOrO 3aHsATHs, JMOO BO BHEAYJUTOPHOE Bpems (10 YCMOTPEHHIO
NPErnoaBaTens).
3a KOHCHEKT CTYIEHT MOXKET noayuuth ot 0,5 1o 2-x danna.

HroroBelii KOHTPOJIBL: YK3aMeH (3 cemecTp)

L4 BOHpOCH K 3K3aMEHY BBIJIAKOTCA CTYJCHTAM B 3JIEKTPOHHOM W paclie4aTaHHOM BHJE B Ha4alic

ceMecTpa.

[TonroroBka k sK3ameHy TpeOyer Gojiee TIIATENBHOTO M3YYEHHs MaTepuala 1Mo TeMe WiH OJ0Ky
TeM, aKIIEHTHPOBaHHUS BHUMAHMs HA ONpEAEIeHUIX, TEPMHHAX, COIEPKaHUU IOHATUH, 1aTax, HMEHaXx,
XapaKTepUCTUKAX OTJAENbHBIX cOOBITHH. Kak mpaBmio, IpU MOATOTOBKE AK3aMEHY HCIOIB3YETCS
OCHOBHOM y4YeOHHMK, pEeKOMEHIOBaHHBEIM B padoueil mporpamme, a Tak:Ke KOHCIIEKTHI JIGKIHH U
Hay4HOH JIMTEepaTypbl, COCTABJICHHbIE B XOJI€ H3Y4YECHHs BCEro Kypca.

12. IlepeyeHr HHPOPMALMOHHBIX TEXHOJOrHH, HCHOJb3YEeMBbIX MPH  OCYHIECTBJIEHHH
00pa30oBaTeILHOIO MpoIlecca MO JHCHHIINHE, BKIIOYAs NepedeHb NPOrpaMMHOro obecnedeHns
H MHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM (NMPH HEOOXOAHMOCTH)

1. Mcnonb3oBanue CIanI-Mpe3CHTAIIHN TTPH MPOBCACHUH JCKITHOHHBIX 3aHIATHH
2. Opranu3zaiusi B3aMMOJICHCTBHS € O0YHaIOIIMMHUCS [TOCPEICTBOM JIeKTpoHHOH noutsl (IIpoBepka
JIOMANIHUX 33/1aHHUH U KOHCYJIbTHPOBAHHUE MOCPEJACTBOM 3JIEKTPOHHOM IMOYTHI).

[Tpu yTeHuu NeKuit M0 JTAHHOMY KYPCY HCIOIBb3YIOTCSA MYJIbTUMEIHIHbBIE TEXHOIOTUH B AyJUTOPHIX
MPHII PAMH, ocHaleHHBIX KOMIBIOTEPAMH, 3KPAHOM H ITPOEKTOPOM.

JlabopaTopHble 3aHATHS MPOBOIATCS B CIENHAIbLHO 00OpymoBaHHOH mabopatopuun MPHII PAMH
TaKKe C HCIHOJIb30BAaHHEM MYJIbTUMEIUHHOrO 000pya0BaHHs (KOMIIBIOTEP, 3KpaH, I[POEKTOD,
TEJIEBU30p W BuaeomarHuTodoH). MarepualibHO-TEXHUYECKOe  ODecrieyeHue  AMCLHUIUIHHBI
OCYIIECTBJISIETCS, B OCHOBHOM, Ha 0ase oTjena paauanuonHoi omoxumuu MPHI] PAMH

13. Onucanne MarTepHaJbHO-TEXHHYeCKOM 0a3bl, He0OXOAHMMON /JJId  OCyllecTBJIEHHUH
00pa30BaTEILHOTO NPoLecca Mo TUCIUILIHHE

MHHUMAIBHO HEOOXOMMBIH JIUIS Pean3alii JUCIHIUIMHBL TI€PeYeHb MaTEePHATbHO-TEXHHYECKOTO
obecrniedeHUd BKJIIOYAET B ceds:
A) aymuTopHus Ul JEKIIMOHHBIX 3aHATHH Ha 30 mocagoyHbBIX MECT ¢ HOYTOYKOM, TPOEKTOPOM H
IKPAHOM;
b) ayautopus s nabopaTOPHBIX 3aHATHII HA 8 MOCATOYHBIX MECT C HOYTOYKOM, IPOCKTOPOM H
IKPAHOM;
B) O6opynosanue:
- MHKPOCKOIIBI ONITHYECKHE - 4 IIIT.,
- mukpockon Mukmen 1 Bap.1-20 -2 mr.,
- mukpockon Mukmen 1 Bap.2-20 -1 wt.u B.3- 1 wt. (JIOMO, C-116);
- CBETOBOM MHKpOCKOT ¢ (ha30BO-KOHTpacTHOH npucTtaBkoii IIOMAM M3 (JIOMO, C-I16);
- moMuHeceHTHBIH MuKpockon NICON (SAnonus);
- KOMIIBIOTEPHOE 00OPYAOBAaHHE ¢ HEOOXOJUMBIM IIPOTPAMMHEIM 00ECTICUCHHEM TSI
JIEMOHCTpAIIMKM AHUMALMOHHBIX U BHIEOMATEPHATIOB.

14. UHble cBeleHMs U (HJIH) MaTepHAaJIbl
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14. 1 Ilepeuens o00pazoeamenbHblX MEXHONO2UN, HCHONLIYEMBIX HPU  OCYU{eCHENeHUU
00pazoeamenbHo20 npoyeccd no OUCHURIUHE

KomnereHTHOCTHBIH MoAX0A MPY OCBOSHHH JAMCLUUIUIMHBI pealli3yeTcs depe3 MCMOoJIb30BaHHe
B y4eOHOM IpoLecce aKTHUBHBIX METOAOB OOY4EeHHMS — TaKMX B3aMMHBIX JCHCTBUIl Ipenojasarens U
00y4arIMXcs, KOTOpbIe TOOYXKIAIOT TMOCHEIHHX K aKTHBHOW MBICIUTEIBHOH W NPaKTHYECKOH
JISATETBHOCTH B TPOIECCE OBJIAJCHHUA HW3ydaeMbIM MarepuanoMm. [IpuMeHeHHe WHTEepPaKTHBHBIX
PEKMMOB OOYYEHHs] IO3BOJIAET BBICTPAMBATh B3aHMOHAIPABIEHHBIE HH()OPMAIIMOHHBIE IOTOKH:
CTY/IEHT — IpyNIa CTYJEHTOB — IIPENo/iaBaTeb.

HCHOHBSYIOTCH CIICOYIOINKUC BUABI ACATCIIEHOCTH!

1) IIpakTHKO-OpHEHTHpPOBAHHAs JIEATEIBHOCTb — COBMECTHas JIEATENIILHOCTb  [OATPYIIIEI
O0y4arIMxcss M MpernojaBateliss ¢ IeNbl0 pPenieHHs y4eOHbIX M MpodecCHOHAIBHO-
OPHEHTHPOBAaHHBIX  33j71a4  IyTeM BBINOMHeHHs JjaboparopHeix  pabor. [lo3Bomser
chopmupoBaTh yMeHHE aHANU3MPOBATh W pElIaTh THIHUYHBIE NpodeccCHOHANbHbIE 3a1auH
Pa3HOH HaIPaBJIE€HHOCTH.

2) Texnomnorus HCIIOIB30BaHUS Pa3HOYPOBHEBBIX 3aJaHHI — pa3IuualoT 3aJa4d M 3aJaHHs TPeX
OCHOBHBIX YPOBHEH: a) pernpoJyKTHBHBIH ypOBEHB, I03BOJIAET OLEHHUTh M JHArHOCTHPOBATH
3HaHHE (PaKTHMYECKOro MaTepHasa U YMEHUE MPaBHIBHO HCITOJIB30BATh CIELHMATIbHBIC TEPMUHBI
W TIOHATHS, Y3HABaHHE OOBEKTOB M3YYEHHUS B PAMKAX ONPEJENIEHHOTO pasJieNia JUCIUIUINHBL,
0) PpEeKOHCTPYKTHUBHBIH YpOBEHb T[O3BOJII€T OIEHHTh M JIHArHOCTHPOBATh  yMEHHS
CHUHTE3UPOBaTh, AHATU3UPOBATh, 00001AaTh (aKTHUECKHH Marepuan ¢ (GopMyIHpoBaHHEM
KOHKPCTHBIX BBIBOJIOB, YCTAHOBICHHEM IPHUYMHHO-CICACTBCHHBIX CBSA3CH; B) TBOPUCCKHI
YpOBEHL IO3BOJSIET OICHMBATH M JMAarHOCTHPOBATH YMCHHSA, MHTCTPHPOBATHL 3HAHHSA
pas3IMyYHbIX 00J1acTel, apryMEHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHS.

3) TpaauuHOHHBIC TEXHOJIOTHH (MH(MOPMALMOHHBIE JICKLIHH, JIADOPATOPHBIC 3aHSATUS) — CO3AaHUE
YCIOBHH, NMPH KOTOPBIX 00YyYarIuecs MOJb3YHTCA MPEUMYIIECTBEHHO PENpOyKTHBHBIMU
MeTOoaMH npH paboTe ¢ KOHCIEKTaMH, ydeOHBIMU 1ocoOusAMHU, HaOMoIas 3a M3y4aeMbIMH
00BbEeKTaMH, BHIMOJHAS 1a00paTOPHbIE PAOOTHI M0 HHCTPYKIIMU.

B uHTEpaKkTUBHBIX pexKHMMaXx 10 JUCLMIUIHHE TPOBOAATCS:
— Pedurexcus (nexiun) — 4 yaca.

B KoHIIe 3aHATHSA, CTYAGHTAM MpeiaracTcs npodeMHbIH BONPOC MO TEME 3aHATHSA, HA KOTOPBIH
UM HEOOXOIUMO NaTh MHCHMEHHBIH OTBET B TeucHUEe 10 MUHYT, UCIONB3YS 3HAHMSA, [TONYUYCHHBIC B
X0/I€ JICKIIHH, COOCTBCHHBIH KPYro30p H 3PYIHIIHIO.

— MyabTHMeANHHBIE 3aHATHA (TPAKTHYECKHUE 3aHATHS) — 8 YACOB.

@DOpMHPYIOTCS HABBIKM HCIOJIb30BAHUSA METOJOB MOJENUPOBAHMA W aHAIM3a TPH PEIICHUH
KOHKpeTHBIX 3a1a4. Opranusyercs Oecea npenoaBaTelis U CTYAEHTOB Ui 00CYXKIEHHS pe3yIbTaToB
padboTHI, GopMyITHPOBAHUA 0000NICHH W 3aKOHOMEPHOCTEH.

Bceero ayniutopHbIX 3aHATHH B HMHTEepakTHBHOM (opme — 12 uyacoB (33,3 % or ayauTopHBIX
3AHATHH).

Dopmbl  opzanuzauUU  CAMOCHMOAMENLHOU padomvl o00yuarOwuxca (memsl, GbIHOCUMbBIE 017
CaMOCHOAMENbHOZ0 U3YYEHUA; GONPOCHL  O1A  CAMOKOHMIPONA; MUNOEble 3A0aHUA  O1A
camonpoeepku

CamocTrosTenbHas padoTa CTYICHTOB cocTaBiseT 132 gaca U BKIIOYaeT B ce0s H3yUCHHE CIICIYIONTHX
TEM.

1. M3yueHHe KIETOYHBIX CTPYKTYP C [IOMOIIbIO AHTHUTEN H PaMOaKTHBHBIX H30TOIIOB.

OcHOBHOI1 nocTyJIaT MOJNEKYJISIPHON OHoJIoruK KiIeTKH. PopMa KOHTPOJISA: YCTHBIH onpoc Ha 2
HeJiene.
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2. IIna3smaTuueckas MeMOpaHa: XMUMHYECKHH cocTaB (pazHooOpaszue OeKOB, JTHITHIOB U YIJIEBOI0B),
MOJIeNIH cTpoeHHs. @opMa KOHTPOJISA: YCTHBIH oIpoc Ha 4 Hexene.

3. OcHOBHBIC 2JIEMEHTBI KOHTPOJIS DKCIIPECCHH I'eHOB. Y poBHH cynepcnupanuzanuu JJHK B
MHUTOTHYECKOI XpoMocome. PopMa KOHTPOJIS: YCTHBIN ONpoc Ha 7 HeJlele.

4. Obpazoanue AT® (teopus Mutuenia). OTHOCHTe/IbHAS ABTOHOMUSL MUTOXOHpHiL. Teopun
MPOUCXOKICHUS MUTOXOHIpHii. PopmMa KOHTPOJIA: YCTHBIN onpoc Ha |1 Hexele.

5. MuT03, OCHOBHBIE COOBITHS, BApHaHThl MUTO30B. [ToHATHE M DepeHnpoBKH. @OpMa KOHTPOJIA:
YCTHBIH onpoc Ha 14 Hexaene.

6. Bo3MOKHOCTH BBIIE€NEHHS U KYJIBTHBHPOBAHHS CTBOJIOBBIX KIETOK in vitro. [lepcniekTussl
KJIETOYHOH Tepanuu. PopMa KOHTPOJIA: YCTHBIN onpoc Ha 16 Henene.

[TpumepHBIe TeMBI peepaToB I CaMOCTOSTEILHON MOATOTOBKH:

I.Mopdonorudeckue nokasarenu audHepeHIUPOBKH KIIETOK.

2.Pons Makpo(aroB B 3alIUTHBIX PEAKIIUAX OPraHU3MA.

3.MexaHu3MBbl epeaavyl HEPBHOTO MMITYJIbCA B CHHAIICaX.

4. XapakTepuCTHKa CEPACUHO-COCYIUCTON CHCTEMBI HOBOPOKIEHHOTO.

5.I'unoranamudeckas HEHPOCEKPEIUSI U €€ POJIb B PETYIISIIIUH SYHIOKPHHHBIX (hYHKITHIL.

6. CoBpeMeHHbIEe IIPE/ICTABICHHS O CTBOJIOBOH KPOBETBOPHOM KIIETKE.

7.Jlerkoe HOBOPOXKIEHHOT 0, MPE/ICTaBICHUE O MEXaHH3ME IIEPBOTO BOXA.

8. rI/ICTO(I)HBHOJIOFI/Iﬁ nponecca BCaCblBaHHA B TOHKOM U TOJICTOM KUIIEYHHUKE.

9. XapaKTepHCTHKa MMOYKH HOBOPOKJIEHHOTO.

10. Ucropus smOpuonoruu. K. bap — 0CHOBONOIOKHUK SMOPHOJIOTHH  Kak HayKH. BiusiHue
(hakTOpOB BHEIIHEH W BHYTPEHHEH Cpe/ibl Ha MPOLIECC pa3BUTHA. AHOMAIHH PA3BUTHSA 3apO/bIIia
YyenoBeka U (PaKTOphl HX BBI3BIBAIOIIHE.

14.2 Tunosble 3a1aHUs 151 CAMONIPOBEPKH

1. Kakue d¢opMeHHbIe 3/IeMEHThl OTBEYaKT 32 CBepThbiBAHME KpPOBH. BpiOpaTrh oauH
NpaBWIbHBIIA O0TBeT. A.DPUTPOIUTHI b.Tpombouuter B.Monouurer  T'Jlumpoumrer ]I,
Heiirpodub

OtBer — b. TpoMOOUUTEL

2. Pacnosio:kuTh B IPAaBUJILHOM NOpsaKe (a3bl MHTO3A:
A. Ilpodaza

b. Anadasa

B. Tenodgasa

I'. Meracdaza

Otser: A, T, B, B.

3. UcTouHMK pa3BUTHS HePBHOH TKaHU. BeiOpaTh 0o1HH NpaBUIbLHBII 0TBET.
A.Dkronepma b.Outonepma B.Me3ogepma [.Me3zenxuma
OTtBer — A. DKTOAEPMA.

4. CajibHble KeJ1e3bl Y HOBOPOKIEHHBIX (BbIOepUTE NPABH/ILHBIIH 0TBET):
A. HauuHaroT cexkpeTHpoBarh elié 10 poxKACHH, 00pasys epBOPOIAHYIO CMa3Ky
b. 3a cuéT NOBBIIEHHOH CEKPEIMH HMEFTCA MOJIOYHBIE KOPOYKH
B. Moryt npeBpamiatbcs B KUCTBI, MEIKHe 0es10-kKENThIe OyropKu
I'. Bc€ nepeuncneHHoe BEPHO
Otger- I'. Bce nepeunciieHHoe BEpHO
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5.ConocrasbTe KeJle3bl ¢ HX MPH3HAKAMM:

1. cioHHas jKene3a (OKONOyIIHAs) — a. HATMYUE  MHOAIUTEIHAIBHBIX KIETOK

2. OJUKeINy Io4Has Kele3a 0. OTCYTCTBHE MHODIIUTEIHAIILHBIX KICTOK
B. MHOI'OCJIOMHBIH 3MUTENIMH B KPYIHBIX [TPOTOKAaX
I'. OJIHOCIIOWHBIN AMUTENIUH B KPYIHBIX MPOTOKAX
JI. HUJTMYHE OCTPOBKOB
€. Oe/IKOBbIE KOHIIEBBIE OT/IEIbI
K. HUIMYHE IEHTPOAIIMHO3HBIX KJIETOK

OtBer—1—a, B, €.

2-0,T.¢€, K.

6.B 1IeHTpaAJIbHBIX OPraHax KPOBETBOPEHUH NPOUCXOAUT
(BBIOEpUTE NPABUIILHBINA OTBET):
A. AnTturensaBucuMas quddepeHiupoBka u rnpoiudepanus TuMOOIUTOB
b. AnturennezaBucumas augdepeHIHpoBKa U npoaudepanus TMM¢pOoIHTOBR
OtBer — A. AHTHUTreHHe3aBHCcHMas g depeHIInpOBKa

CuryanmonHass 3aga4ya Y [JI0Ja >KMBOTHOTO OSKCIIEPHUMEHTAIBHO B KOHLE OepeMEeHHOCTH
YHUUYTOKEHBI albBeosouuThl [I-ro Tuna. K kakuM nocieacTBUsM 3T0 NPUBEAET MIPH POKIACHUH?
OTBeT — K OTCYTCTBHIO CYP(aKTaHTa M HEPACKPBITHIO aJIbBEOJI.

14.3. Kpamkuii mepMunono2u4ecKuil cioeaps

l. HluTonorus - Hayka O 3aKOHOMEPHOCTSX CTPOCHHS, Pa3BUTHUA U KU3HEICATCILHOCTH KISTKH. B
MOCIeAHUE TOJbl MIHPOKOE paclpoCTpaHEHHME MOMYYHJI OJM3KHUH MO CMBICIY TEPMHUH «OHMOIOTHS
KJIETKH», KOTOPBbIii OCOOEHHO 4YacTO MCIIONB3YIOT B TEX ClydasX, KOrja pedb WieT 00 U3ydeHUH
(yH/IaMEHTAIBHBIX 3aKOHOMEPHOCTEH IKU3HEJESITeNIbHOCTH KIETKA. TepMUH «IUTONIOTHS» CTal
MCTIOJIB30BaThCs 00Jiee OrpaHUYeHHO Uit 0003HAYEHHUS NPUKIAIHBIX, B YACTHOCTH, THArHOCTHYECKUX
MCCJIEIOBAHUH KJIETOYHOr0 MaTepHaia. B oreuecTBeHHONH HayyHOW M yueOHOH nuTepaType TEpPMHMH
«1IMTOJIOTHS» YacTO MCIIONIb3yeTcsl B 000MX yKa3aHHBIX 3HaueHHsX. LluTonoruio moapasnenstor Ha
o0mryr0 u uvactHyoo. OOmias HOHUTONOTHA H3ydaeT Hamboiee oOIIHMe CTPYKTYPHOGMYHKIIHOHATLHBIC
CBOICTBa, MpUCYIIHE BCceM KieTkaMm opranusma. Kak npaBuio, ee u3ydeHue NpeiiecTByeT OCBOCHHIO
Kypca ructosiordd. YacTHas LHTOJIOIHS paccMaTpuBaeT CHelU(UUECKUE XapaKTePUCTHKH KIIETOK
KOHKPETHBIX TKaHel U OPTaHoB, 00YCIOBIEHHBIE OCOOCHHOCTSIMHU MX PA3BUTHS, JKU3HEEATEIbHOCTH U
BBINOJIHsAEMBIX (YHKIHH. OOBIYHO M3y4YeHHE BOIIPOCOB YACTHOHM IMTOJIOTHH BKJIIOYEHO B MaTepHal
COOTBETCTBYIOLIUX PA3/I€/IOB YACTHOM THCTONOTHH.

2. Kulerka - ajneMeHTapHas CTpYKTypHas, GyHKIMOHAIbHAsA M T€HETHYECKas eIMHHIIA B COCTaBE BCEX
PACTHTENBHEIX H KHBOTHBIX OPraHU3MOB. OpraHH3M B3pOCIOTO U4eIOBEKa COCTOUT MpHMepHO u3 10
KJIETOK, KOTOpble noapaszaesaoT Oosnee yeM Ha 200 THNOB, CYILECTBEHHO Pa3jMYarOlMXCs CBOUMH
CTPYKTYPHBIMH ¥ (PYHKUHOHAIBHBIMM OcOOeHHOCTAMH. BMecre ¢ TeM, KIETKH BCEX THIIOB
XApaKTEPU3YIOTCS CXOJICTBOM O0IIEH OPraHu3alMy U CTPOCHUS BaXKHEHIIIMX KOMIIOHEHTOB.

3. MwurToxoHapuu - memOpaHHble opraHeibl JuuHOM 2-10 MM u jguamerpom 0,2-2 MKwM,
o0ecreyrBaoIe KIETKY SHEprued, KOTopas reHepupyercs Osiarofapsi mpoieccaMm OKHCIEHHS H
aKKkyMysnupyercst B Buae QocdaTHbix cBazeil AT®. MUTOXOHAPHH TakKe y4acTBYIOT B OMOCHHTE3C
CTCPOHIOB, OKUCICHHMH JKHPHBIX KHCIOT M CHHTE3¢ HYKJICMHOBBIX KHCIOT. Haubonee TummuuHOe
CTpPOCHHE MMEIOT MHUTOXOHJIPHHM C JIaMEUIAPHBIMH KPHCTaMH - MJACTHMHYATBIMH CKIIAIKaMH
BHYTPEHHEHl MUTOXOHApHAbHOH MeMOpaHbl. MHTOXOHJIPHUM pacnojiaraloTess B TeX ydacTKax
[UTOIIa3Mbl, TJ€ MPOUCXOJUT AKTUBHOE TMOTpeOIeHre dHeprud, Hampumep, B oOIacTH OpraHeu,
YYACTBYIOIIUX B CHHTE3€ OEIKOB.

4. Pudocombl - Menkue (auametp - 15-30 HM) MIOTHBIE HEMEMOpPAHHBIE OPraHesUIbl, COCTOSAUINE M3
JIBYX acCUMMETPUUHBIX CyObeauHMIl M olecreuuBarolide CHHTe3 Oellka M3 aMHHOKHCIOT (B
0COOCHHOCTH, MOJICKYI, KOTOPBIE TIOCIE CHHTE3a OCTAIOTCS B THasomnasme). OHH 00pa3yioT LEeMOYKH
(moympudOCOMBI, MM TOJIMCOMBI), CBOOOJHO pacrojararolidecss B THAJOIUIa3Me MM CBS3aHHBIC C
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MOBEPXHOCTHI0 MEMOPAH 3HI0TLIA3MATHYECKOM CETH.

5. DHaomjazMaTHYecKasi ceTh - OpraHeia, oOeCHeYMBAKOIAs CHHTE3 YIJIEBOJOB, JIMIHUIOB H
0enkoB, a Takke HaualbHBbIC TIOCTTPAHCISAIMOHHBIE H3MEeHEeHHs mocneanux. OHa uMeeT MeMOpaHHoe
CTPOEHHE U COCTOMUT W3 CHCTEMbI VIUIOIIEHHBIX, YIMHEHHBIX, TPyO4aThIX M BE3MKYISAPHBIX
o0pazoBaHHii.

6. Kommuexke Tosibasku coBMeCTHO ¢ pubocoMaMH | 9IHJOIIA3MATHYECKOW CeThi0 o0pa3syer
CHHTETHYECKHI armapar KIeTKH. DTO - CIOXHO OpPraHH30BaHHAs TNOISPU30BAHHAsS MeMOpaHHas
opraHemia, KOTopas NpeICTaB/I€HAa TPEMs OCHOBHBIMHM 3jeMeHTaMu: (1) CTONKOM HM30THYTBIX
VIUTOIIEHHBIX, PACIIMPAIONIMXCA MO KpasM MEIIOYKOB (IMCTepH), (2) my3blppKaMu U (3) KpYIHBIMH
BaKyOJIIMH, WM CEKPETOPHBIMU Iy3bIpbKaMu. B kommiekce ['oNbKH BBIAENAIOT JBE NOBEPXHOCTH,
obnanarolme CTPYKTYPHBIMU U (YHKIIMOHATBHBIMH Pa3IUUHAME: (a) IUC-TIOBEPXHOCTEL (HE3pENyIo,
(hbopMHPYIOMIYIOCSA) - BBIMYKIOH (opMmbl, 0OpalleHHYI0 K SHIOIUIa3MaTHUeCKOH cetd; (0) TpaHc-
MOBEPXHOCTh (3peiyi0) - BOTHYTOil (OpMbI, OOpalleHHYIO K IUJIa3MOJIEMME M CBS3aHHYIO C
OTJIENSIFOIIUMHCS OT IUCTePH BakyolsiMu. DYyHKIMU KoMILiekca ['ONIbJKU: CHHTE3 MOJIMCAXapuIoB U
TIIMKONIPOTEMHOB  (TJIMKOKAIIMKCA, CIU3W); XHUMHYECKHe W3MeHeHUs (TPOIECCHHT) MOIIEKYIL,
TPaHCMIOPTHPYEMBIX W3 TPaHYIAPHOH JHAOIUIA3MaTHUECKOH CETH, KOHJAEHCAIHS CEKPETOPHOro
npoaykTa W 00pa3oBaHHE CEKPETOPHBIX TIpaHys; o0ecrneyeHHe HOBOOOPa30BaHHBIX IPaHyI
MeMOpaHOH M yIaKOBKa B HEE CEKPETOPHBIX MPOAYKTOB; COPTHPOBKA OETKOB Ha TPAHC-TIOBEPXHOCTH
nepes MX OKOHYATEeIbHBIM TPAaHCTIOPTOM.

7. Jluzocombl - MeMmOpaHHble opraHeisl juamerpom 0,1-2 MKM, aKTUBHO Y4YacTBYIOUIME B
3aBepIIAIINX JTANax MpoIecca MOTHOrO BHYTPUKIETOYHOTO MePEeBAPHBAHHS 3aXBAYCHHBIX KIIETKOH
MaKpPOMOJIEKYJT TIOCPEICTBOM IITUPOKOTO CHEKTPa JIUTHYECKUX (JEPMEHTOB MPH HU3KHUX 3HadeHusix pH
(5,0 1 Hmwxke). JInzocombl, He CrOCOOHBIE MOJHOCTBIO TEPEBAPHTh HAXOIAIIMECH B HUX MOJIEKYIIBI,
peodpa3yroTcss B OCTATOUHBIE TEblld, KOTOPBIE MOTYT JOJATO HAXOAUTHCS B ILIUTOIJIA3ME HIIU
BBIJICTISTH CBOE COAEPKUMOE 3a TIpe/IeTbl KICTKH.

8. Llurockesier npeacTaBiser CcoOOH  CIOKHYK JMHAMHYHYKO CHCTEMY MHMKPOTpPYOOUeK,
MHUKPODWIAMEHTOB HUIIPOMEKYTOYHBIX (HIAMEHTOB. DTH KOMIIOHEHTBHI LUTOCKEIETa SBISAIOTCA
HEeMeMOpaHHBIMU OpraHelulaMu, oOpa3ymIIUMH B KIIETKe TpexMmepHble ceTH. OHH BXOJAT TaKkKe B
COCTaB psja Jpyrux 0Oosiee CIOKHO OpPraHU30BAaHHBIX OpraHe/l (PeCHHYeK, HKI'yTHKOB,
MHKPOBOPCHHOK, KJIETOYHOI'O IIEHTPAa) M KJIETOYHBIX COEJIMHEHHMH (eCMOCOM, ITOIYIAECMOCOM,
OMOSICHIBAIOIIMX JIECMOCOM).

9. MukpoTpybouku - HanOoJIee KPYITHBIC KOMIIOHCHTHI IUTOCKENeTa (IuaMeTp okoio 24-25 Hwm) -
10JIblE LIMJIMHpUYEeCKHue 00pa3oBaHus JUIMHOW 10 HECKOJIbKHX MUKpPOMETpoB. MX cTeHka cocTouT U3
JUMepaMH U3 OeNKOBBIX MoJieKyn o- M P-TyOynuHa. Baxdedmme ¢QyHKUHH MHKPOTpyOOYeK:
nojjepxkanie (HOpPMBI W TOJSPHOCTH KJIETKH, oOecredyeHue BHYTPHKIETOYHOTO TPAHCIIOPTA,
JIBHKEHHS PECHHYEK H XPOMOCOM B MHUTO3e ((hOpPMHPYIOT aXpOMAaTHHOBOE BEPETEHO, HE0OXO0IMMOoe
JUISL KJIETOYHOTO JiefeHus). MUKpOTpyOOUKH B LIMTOILIA3Me 00pa3yroT ceTH, JU0O0 pacronararTcs B
BU/JIE MYYKOB, HAIIPUMEP, B OTPOCTKAX HEHPOHOB, B COCTABE MHUTOTHUECKOIO BEPETEHA.

10. MukpoduiaMeHThl - TOHKHE HHUTH JHaMeTpoM 5-7 HM, 00pa3oBaHHBIC IMPEHMYIIECCTBEHHO
0eIKoM aKTHHOM, JIeKAT B LIUTOILIA3ME MTOOAMHOYKE, B BH/IE

cered MM Iydkamu. B OOJIBLIIMHCTBE KJIETOK KOHLGHTPHUPYIOTCS B 00JIaCTH KOPTUKAILHOM
(TepMuHANIBHOH) ceTH TOJ IIazMolieMMoi. B3aumojelicTBys ¢ apyrumu  Oenkamu, o0JIagaroT
COKPAaTHMOCTBI), B YaCTHOCTH, OHU OO0ECIEeYHBAIOT COKPATHMOCTH MBIIIEYHBIX KIIETOK, MPOIECCHI
9K30- M SHA0IUTO3a, 00pa30BaHUE NICEBAONOANNA U MUTPALIMIO KIETOK. MUKpo(HIaMEHThI yUacTBYIOT
B OpPTaHH3allMd CTPYKTYPHl HEKOTOPHIX MEKKIETOUHBIX COCHMHEHHMH (OMOSICHIBAIOIIUX IECMOCOM),
00pa3yIoT OCHOBY («KapKacy») HEeKOTOPBIX OPTaHeNI, HApUMep, MUKPOBOPCHHOK, CTEPEOIMIIHH.

15. OCOBEHHOCTH PEAJIM3ALIMHA JUCHUIIIMHBI 1)1 HUHBAJIUA0B H JIUIL
C O'PAHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBbAA

B cooTBeTCTBHM ¢ METOIMUYECKUMHU peKoMeHaaimsaMi Munoopaayku P® (ytB. 8 anpena 2014
r. No AK-44/05BH) B Kypce NpeanosaraeTcsi HCIoab30BaTh COLMAIBHO-aKTHBHBIE H pedIeKCHBHBIC
METOIBI 00Y4YEeHHs, TEXHOJOTHH COLMOKYIBTYpHOH pealOmmurannu obydaroumuxcs ¢ OB3 ¢ mensio
OKa3aHH#A MOMOIIH B YCTAHOBJICHHH IMTOJTHOLICHHBIX MCEHIJIMTHOCTHBIX OTHOILLICHHH.
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OOyueHue M1l ¢ OTPAaHHYEHHBIMH BO3MOJKHOCTSIMHM 3I0POBbSl OCYILECTBISETCS C YYETOM
VHIMBUIYabHbIX MNCHXO(QU3HUECKHX OCOOEHHOCTEH, a sl MHBAINWAOB TAKXKE B COOTBETCTBHH C
UHIUBUAYaIbHON IporpaMMoi peaOUIHTaluy HHBAIHIA.

s UM ¢ HApymIeHHeM CJIyXa BO3MOKHO IpeJocTaBieHHe HH(OpMalHH BH3YyalbHO
(KpaTKMH KOHCIIEKT JIEKIMi, OCHOBHas W J[OINOJHHUTEJbHAs JIMTepaTypa), Ha JIEKLUHOHHBIX H
NPAaKTUYECKUAX 3AHATHAX JIOMYCKAeTCA NMPHUCYTCTBUE ACCHCTEHTa, a TaK XkKe, CYPJONEPEeBOJYHKOB H
TUPIOCYPIOTIEPEBOTUHKOB.

OneHka 3HAaHUH CTYAEHTOB Ha TMPAKTHYECKMX 3aHATHSAX OCYILECTBIIAETCSI HAa OCHOBE

IMCbMEHHBIX KOHCIIEKTOB OTBETOB HAa BONPOCHI, MUCbMEHHO BBINOJIHEHHbBIX IIPAKTUYECKUX 3aJaHUM.
Joknan Tak ke MokeT ObITh NPENOCTaBRICH B MHUCbMEHHOH (dopMe (B BHae pedepara), MpU 3TOM
TpeOOBaHUs K COACPIKAHUIO OCTAIOTCS TEMM ke, a TpeOoBaHMs K KaueCTBY HM3JIOKEHHS MaTepHana
(MOHATHOCTB, KauecTBO peYH, B3aHUMOACHCTBHE C ayAHTOpHEH ¥ T. 1) 3aMCHIIOTCS Ha
COOTBETCTBYIOIIHE TpeOOBaHUs, MPEAbIBIseMble K MHCbMEHHbIM paboram (KayecTBO O(GOpMIICHHS
TEKCTA W CIIUCKA JIUTEPATYPBI, (PAMOTHOCTh, HATMYHE HILTIOCTPAIHOHHBIX MATEPHUAIIOB H T.JI.)
C y4eToM COCTOSIHMA 370POBbS MPOCMOTP KHHO(MIBMA € MOCHEAYIOINIMM aHAJIM30M MOXKET ObITh
NPOBEJIEH JI0Ma (HampuMep, MpH He0OXOJUMOCTH JIOTIOIHH-TEIbHON 3BYKOYCHIIMBAIOIIEH anmnapaTypbl
(HaymHukH)). B Takom ciydae CTYZEHT NpenoCTaBJIsSET NMHUCBMEHHBIH aHaIW3, COOTBETCTBYHOLIHH
IpeAbABISCMbIM TPEOOBAHHAM.

[TpomexkyTouHas arTectauus Ul JIML ¢ HAPYUIEHUAMH CIyXa MPOBOAMTCA B MHUCbMEHHOH
dopMe, NpH ITOM HCHOJIB3YIOTCS OOLIME KPUTEPUM oleHuBaHus. [Ipn HeoOXoaumocTH, Bpems
MOJITOTOBKH HA 3a4€Te MOXKET ObITh YBEIMYEHO.

JUis M ¢ HAapylIeHHeM 3pPeHHsl JIONYCKAaeTcsl ayJHalbHOE IpejlocTaBieHne uHpopmarmu
(HampuMep, ¢ UCHONB30BAHMEM MPOTrPAMM-CHHTE3ATOPOB PEUH), 4 TAK KE MCIOJIb30BaHHE HA JIEKLUAX
3BYKO3AIUCBIBAIOLIMX YCTPOHCTB (IUKTOGOHOB M T.1.). [lomyckaercs nmpHCYTCTBHE Ha 3aHATHUAX
acCHUCTEHTA (IIOMOIIHUKA), OKa3bIBAIOUIETO 00yUYaIOKUMCS HEOOXOUMYIO TEXHHYCCKYIO TIOMOIII.
Onenka 3HAHMUI CTYJACHTOB HA CEMHUHAPCKHUX 3aHATHUAX OCYLIECTBIseTCs B YCT-HOH (opme (kak
OTBETHI Ha BOIPOCHI, TaK W MpakTHyeckue 3axanus). [Ipu HeoOXoauMocTH aHanu3a (GUiibMa MOXKET
ObITh 3aMEHEH ONHCAaHMEM CHTYallMH MEXITHHYECKOr0 B3aMMOJCHCTBHS (HAa OCHOBE OINBITA
PECIIOHJIEHTa, XYJOKECTBEHHOW JIUTepa-Typel W T.J1.), TIO3BOJSIFOIIMM  OIIGHHTh  CTETEHb
chopMHUPOBAHHOCTH  HABBIKOB ~ BJAJEHHUS METOJAMU aHAIM3a U BBIABJIEHHA  CHELH(DHKH
(GYHKIMOHMPOBAHMSA M PA3BUTHs ICUXUKU, MO3BOISAIONMMH YUYMTBIBATH BIHMSIHUE STHHYECKHX
¢dakxTopoB. [lpu mnpoBe-geHUM NPOMEKYTOUHOM aTTECTAIlMM M7 JIMI[ C HapyLICHUEM 3pCHUS
TECTHPOBAaHHE MOKET OBITh 3aMEHEHO Ha YCTHOE cobece/I0BaHHE 110 BOIIPOCAM.

JInma ¢ HapyumleHHsIMH ONOPHO-ABHTaTeJILHOIO AaINapaTa He HYXKJAlTCid B OCOOBIX
¢opmax npenoctabiieHuss ydyeOHbIX MarepuanoB. OJIHAKO, ¢ YYETOM COCTOSIHMSI 3/I0POBbSl 4acTh
3aHATHH MOXKET OBITh peaM30BaHa JUCTAHIMOHHO (mpu momoum cetn «MHTepHeTr»). Tak, mpu
HEBO3MOKHOCTH IIOCEHIEHHsA JIEKIMOHHOTO 3aHATHA CTYAEHT MOMKET BOCIIOJIB30BATbCA KPaTKUM
KOHCIEKTOM JIEKIIMH.

[Ipy HEBO3MOXKHOCTH TOCCLICHHSA MPAKTUYECKOTO 3aHATUS CTYACHT JOJDKCH NpPEAOCTaBHUTH
[MCBMEHHBIN KOHCIEKT OTBETOB Ha BOMPOCHI, TMCBMEHHO BBINOJHEHHOE ITPAKTHYECKOE 3a/laHHe.
Joknaa tak ke MoeT ObITh IpeJoCcTaBlieH B NMHUCbMEHHOH (opme (B Buae pedepara), IPH ITOM
TpeOOBaHUS K COJCPIKAHHIO OCTAIOTCS TEMH ke, a TpeOOBaHMS K Ka4eCTBY W3JIOKEHHMs MaTepHalia
(MOHATHOCTB, KauyecTBO peYH, B3aMMOJCHCTBHE C ayJAWTOPHEH MW T. [) 3aMEHSITCS Ha
COOTBETCTBYIOIIHE TpeOOBaHUs, MPEIbABISEMbIe K MHUCbMEHHBIM paboTaM (KayecTBO O(OpMIIEHHS
TEKCTa U CIHCKA JIUTEPaTyphl, TPAMOTHOCTh, HATTMYUC HILTIOCTPAIMOHHEIX MAaTepUaIoB U T.1.).

[TpomeskyTounas arTecTalys AN JUI ¢ HAPYILICHHSIMH OIOPHO-ABUraTeILHOTO ammapaTa
NpOBOJANTCA Ha OOIIMX OCHOBaHHMAX, NPH HEOOXOAMMOCTH IpoLEeaypa 3adera MOKET ObITb
peanu3oBaHa JUCTAHLMOHHO (HANpUMep, IIPH NOMOILH rporpammel Skype).

Jl1s 3TOTO 1O JIOTOBOPEHHOCTH C TIPENOAaBATeNeM CTYJSHT B ONPEJIEIEHHOE BPEeMsi BBIXOIUT
Ha CBS3b JUIS NPOBEJIEHUs MPOIEyphl 3a4eTa. B TakoM ciydae 3a-4er craercst B BUJIE coOece10BaHHA
no BompocaM (cM. (hopMmbl IPOBENEHUS MPOMEKYTOUHOH aTTECTALMM JUIS JIML C HapyLIEHUAMH
3peHus). Bonpoc 1 npakTHyeckoe 3ajaHue BEIOMPAIOTCS CaMUM TIPENo1aBaTEeIeM.
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[Ipumeyanne: DOHABI OIEHOYHBIX CPEJCTB, BKJIIOYAIOIIHWE THUIOBBIE 3aJaHUS W METOAbl OLEHKH,
KPUTEPUH OIEHUBAHUA, TO3BOJIAIOIIMNE OIEHUTh PE3YJIbTaThl OCBOCHMS JAaHHOW JAMCIMIUIMHBI
obyuarorumucs ¢ OB3 moryT BXxomuTs B coctaB PI1J] Ha mpaBax oTAEIBHOTO TOKYMEHTA.

[IporpamMma cocrtaBieHa B COOTBETCTBHH C (enepaibHbIM TOCYAapCTBEHHBIM 00pa3oBaTelbHBIM
CTaHapPTOM BBICHIETO 00pa30BaHHUs MO HarpaBieHuio moaroroBku 06.03.01 «buomorusy».

[Iporpammy cocraBuna:

H.B. AMocoBa, IOLIEHT OT/AelIeHHs OMOTEXHOIOTHH, K.0.H.

PenienzenTnr:

P.A. Pomanoga, nouent kadeapsl 00TaHHKH, MUKPOOHOJIOTHUH U IKOJIOTHH
OI'BOY BIIO «Kanyxckuii rocynapctBerHbiit yHupepeuter uM. K.9. [luonkosckoro», k.0.H., 101eHT

A.I'. KOHOMISTHHUMKOB, 3aBE1yIOIIMH OTAEIEHHEM KIETOYHOH H
IKCIepuMeHTanbHOM nyueBoit Tepanuu MPHIL um. A.®. [{pi6a — dpumman ®I'BY «HMHUPL»
Munszmipasa Poccun, 1.6.H., mpodeccop.

JUCT COI'JIACOBAHHUA PABOYEH ITPOI'PAMMBI JUCHHUILIAHbI

[Iporpamma paccMoTpeHa Ha 3acelaHuu PykoBoauTens 06pa3zoBaTenbHOM MpOrpaMMbl
OTIe/IeHUs OMOTEXHONOTHIA «PanmnoOnonorusy» no HanpaBIEHUIO MOJTOTOBKH
(mpotokomn Ne OT «__ » 20 r.) |06.03.01. buonorus

« » 20 T JI.LH.KomapoBa

HauanbHuk oT/ieneHusi OHOTEXHOJIOTHIA
«» 20 T A.A Kotnsipos
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