MWUHHUCTEPCTBO 3]IPABOOXPAHEHHMA POCCUHUCKOH OEINEPAILINNA
(eepaIbHOE roCyIapCcTBeHHOE OFOKETHOE YUPEKIIeHHE
« HanpoHAIbHBIA MeJHIMHCKHH HCCIEM0BAT &/ILhCKHH HeHTp uMeHn B.A. Aivasosay

MuHHcTEepCTBA 34paBooxXpaHeHHs Poccrrickon MDeepalfin
(DI'BY «HMHI] um. B.A. AmmvazoBa» MuH3apaBa Poccimn)

HMHCTHTYT MEJUITUMHCKOI'O OBPA3OBAHMWA

YTBEPXJAIO

JIHpeKTop

HMHcTHTYTA MEIUITHHCKOro 00pa3oBaHH I
OI'BY «HMHUL] um. B.A. AirmazoBay
Munsapasa Poccuu

E.B. IlapmoH

«25» sHBapsa 2022 r.

PABOYAJSI ITPOI PAMMA

JIMCIMIUTHHA

K/IETOYUHOE JIBIXAHHE 1 MUTOXOH/IPHH.

OINIOCPE/IOBAHHBIE MEXAHNW3MbI I UBEJIN KJIETOK

(HAHMEeHOR aHHe JHCLHILUTHHEI)

MArucTparypa mo HanpasJjeHnio nmoarorosxku 06.04.01 b mosrorns

[Tpodmmnb

(KoZ crieliHaTbHOCTH H HAHMEHOB aHHE)

KierouHasa H MOJIERYJIAPHAA OHOJIOTHA

DaKVYIILTET

JJeYeOHbIH

(HaHMeHOBaHHe () AKVIIETETA)

Kadenapa

OHOJIOTHH

(HaHMeHOR aHHEe KajeIpbI)

Popma odyUeHHSA OYHas
Kypc 1
CemecTp 2
JaHATHA JEKIHOHHOTO THIIA 10 uac.
3aHATHA CEeMHHAPCKOro THIA 36 uac.
B ToM umcIe:

CeMHIHaPEI 14 yac.

JIaGopartopHEele pabOTEI 16 yac.

[TpakTHyeckoe 3aHATHE 6 yac.
Bcero ayaiuTopHOii padoTkI 46 4gac.
CamocrosiTesibHasA padoTa (BHeayJHTOPHAA) 62 uyac.
dopma NPOMEKYTOYHOI aTTeCTAIlHH IK3aMeH
Oo0man TPYA0EMKOCTh JHCIIHILTHHBI 144/4 (uac./3a4. en.)

Cankr-IleTepOypr
2022




PaGouas mporpamma IUCIHIDIMHBEI «KileTOyHOe AbIXaHHe H MHTOXOHJPHH. OIoCpeJOBAHHBIE
MEXAHH3MBI THOEIIH KJIEeTOK» COCTaBJIEHA B COOTBETCTBHH ¢ DelepallbHBIM T'OCYIapCTBEHHBIM
oOpaszoBaTeIbHLEIM CTAHAAPTOM BBICIIIETO0 OOpa30OBaHHSA — MarHcTparypa II0 HallpaBJIEHHIO
roaroroBku (06.04.01 bmosorus, yrBepKIeHHBEIM ITPHKAa30M MHHHCTEPCTBA HAYKH M BBICIIIETO
obpasopaHu g Poccurickon QDexeparni «11» aBrycra 2020 r. Ne 934 1 yueOHBIM ITIaHOM.

COCTABUTEJIU PABOUYEU ITPOI' PAMMEBI

No | Damumis 1 YHeHAS
m’_ % VN, CTEIIEHb, | 3aHHMMaeMas JOIKHOCTh MecTto paboTH
IT OTYECTBO
3BaHHE
1. | Kocrapera K.M.H. Hupekrop MHCTHTYTA OI'bY «HMHUIL] mm. B.A.
AHHa MOJIEKYIISPHOM Anmasopa» Munsapasa Poccuu
ATekcaHIpOBHA OHOJIOTHH M T€HETHKH
2. | CmomHa K.M.H. Hay4HEBIH COTPYIHHK OI'bY «HMHUI] mm. B.A.
Harames HMHCcTHTYTA Anmaszora» Munsapasa Poccun
AJeKCaHJIpOBHA MOJIEKYIISIPHOH
OMOJIOTHH M T€HETHKH
JIMCT COI'JTACOBAHHMA

Pabouas IporpaMmMa JHCITHIUIHHBI «KneTouHoe aBIXaHHE H MHTOXOHIPHIH. OHOGPEI[OEHHI{BIE
MeXaHH3MBbI THOEIH KIIETOK» GﬁC}"}I{,I[EHﬂ Ha 34CcJaHITH I{a(l)EI[pBI OHOIIOTHH.

PaGouasa mporpamma paccMOTpeHa M ofoOpeHa Ha 3aceJaHHH Y4eOHO-MeTOAHYECKOIO COBETA
HMuctuTyra Megminackoro odpasopanuga OI'bEY « HMHUIL] mm. B.A. AnmmasoBay MuH3sapasa Poccuu
«25» sHBapsg 2022 1., mpoTokor Ne 1/2022.

BHeceHIe HM3MEHEeHHH M JOIOIMHEHHH B Padouyio IIporpaMMy JHCLIHIUIMHBEL «KileTouHoe
IBIXaHHE M MHTOXOHAPHH. OIIOCPEAOBAHHLIE MEXAHH3MBI THOEIH KIETOK» PACCMOTPEHBI H
ox00peHBI Ha 3aceJaHHH YueOHO-MEeTOJHYEeCKOro copeTa MHCTHTYTa MeJHIIHHCKOrO o0pa3oBaHH
OI'bY «HMHUIL] um. B.A. AmvazoBa» Munsapasa Poccrm «18» arperns 2024r., IIpoToKoI
Ne 04/2024.

(g



1. IEJIb M 3AJTAYNA JTACIHUIL INHBI

IHesb MCHHILUIMHHBI: O3HAKOMHTL OOVYAIOIIMXCS C KIETOYHBIM JBIXAaHHEM, CTPYKIYPHO-
(PYHKI[MOHAILHOH OpraHH3aI[Hell MHTOXOHAPHIH, MeXaHH3MaMH KIeTOYHOH THOeIH, CBSI3aHHBIMH C
[polleccaMi, IIPOTEKAIOIMMH B MHTOXOHAPHSIX, H C TIATOJIOTHYECKHMH  COCTOSHISIMIL,
aCCOIMHPOBAHHBIMH C HapyIIeHHeM (pYHKIHH MUTOXOH/IPHIA.

3ajaun JUCHHILIMHbL OBJIAJIeTh 3HAHHISMH O CTPOEHHH H (PYHKIHSIX MHTOXOHAPHH, ITPHHIIHIIAX
padOTEl H MeXaHH3MaxX PeryisHH OKHCIHTEILHOIO (OC(OPIIHPOBAHHA, O MeXaHH3Max
KIIETOYHON THOEIH, acCOLMHPOBAHHBIX C JHCQYHKI[HEH MHTOXOHAPHH H METOJAaX HX OLEHKI,
(YHKIIHOHAIIbHEIX H CTPYKTYPHBIX CBOMCTBAX MHTOXOHIPHII, O IIpolleccax, IPOTEKAIOIMX B
MHTOXOHIPHSX B HOPME H ITPH ITaTOJIOTHH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI' PAMMEI

JucimmHa «KimeTouHoe [AbIXaHHEe H MHTOXOHIPHH. OIOCPEIOBAHHBIE MeXaHH3MBbI THOEIH
KIIETOK» OTHOCHTCS K biioky 1 yueGHOr o 1maHa.

Me:XTuCIHILIHHAPHBIE H BHYT PHIHCIUILIHHAPHbIE CBA3H:

JIinsg u3ydyeHHs JaHHOH THCIMIUIHHBI OOy4aroIruMcs HeoOXOJHMO BIIaJeHHE 3HAHHSIMH H3 paHee
OCBOEHHBIX JHCHHIUIMH: «bHomormsg Kierkmy», «KieTouHas M MOJEKYISIpHAsS HMMYHOIOIHS.
HnmvyHOMIaTOoreHe3 BHPYCHBIX HH (EKITHI.

Lad



3. TPEBOBAHHA K PE3YJIbTATAM OCBOEHHA JNCIHUIIJIMHBI:
I13yueHne JTaHHOI yueOHOMN MHCIHIUIMHEL HAIIPABIEHO HA (pOPMIIpORaHIe YV OOYUAIOIIHXC CIIeVIOIIHX VHHBepcalbHEIX (Y K), obrmenpodeccnoHamsHEIX (OIIK)
1 npodeccHoHaTbHBIX (ITK) KoMIIe Te HIfIi

KomMmer eHIIHA

N uaukarop

Iloxa3zaTe/iH JoCTHReHHA 0CBOEHH A KOMIIeTeHIIHHA

O1eHoYHbIE CpPeICTBA

VK-1 Crioco0eH ocy ECTBIATD
KPHTHYECKHIH aHaJIH3

Ip 00JIEMHBIX CHTYaL[HI Ha
OCHOBE CHCTEMHOTO IOAX07a,
BbIpaOaThIBaTh CTPATETHIO
eHCTBHHA

VK-1.1 AHaH3HpPYET
MpoOJIEMHYI0 CHTYaLHIO Ha
OCHOBE CHCTEMHOI'O [TOAX0/a,
BBIABJIAA €€ COCTABIMAKIIHE H
CBA3H MEKIY HHMH

3HAET: COBPEMEHHYI0 HAYUHY IO JIHTEPATYPY M0 CTPYKTY PHO-
(P)YHKILIHOHAIBHOH Op raHH3aLIHH MHTOXOHIP HIA, ITp HHLHIIaM

p EryJALIHH OKHCIHTEIBHOT0 (hoCc(OpHIHp OBaHHA

J[na TeKymero KOHTPOJIA:
-KB, ]I, AV

JLIst rIp OMEAKYTOUYHOH aTTEC TaLHH
-KB

VMeeT: ronb30BaThcA YueOHOH H HayUHOH JTHTepaTyp oi, padoTaTh
¢ GazamH JTaHHBIX, pedepHp OBATh TUTEPATYPY 10 OIP €IeIEHHOI
TEME

I TEKYIEro KOHTPOJIA:
-KB, I, AY

JLst rIp OMEAKYTOUHOH aTTEC TaLHH
-KB

OIIK-2 CriocobeH TBOp UeCKH
HCII0JIb30BaTh B

rp opeccHOHaNbHOH

N E€ATEIbHOCTH 3HAHHA
(pyHOaMeHTAaIbHBIX H
MPHKJIAJHBIX pa37iesIoB
THUCLIHTLUTHH (MOJTyJIeH),

OTIP EIENAOIIHX HaTlp aBJIEHHOCTh
Ip OrpaMM MarHcTp aTy Pkl

OIIK-2.1 IIprmeHnAeT
(pyHIaMeHTalbHbIE H
TMpHKJIaJHbI€ 3HaHHA B cepe
ripopeccHoHaNBEHOH
OeATENBHOCTH 1A
IOCTAHOBKH H PENIEHHA
HOBBIX 3aJ1au

3HAET TeOp ETHYECKHE OCHOBBI IPOLIECC OB, TP OTEKAKIIHX B
MHTOXOH/IPHAX B HOPME H IIPH IMaTOJIOMHH, Bap HAHTHI
MaTOJIOTHYECKHX HACJIECTBEHHBIX COCTOAHHI, B ITaTOIEHE3E
KOTOPbIX YUaCTBY 0T MHTOX OHJIPHH, MEXaHH3MbI KJIETOYHOH
rHOEIH, CBA3aHHOH ¢ MHTOXOHIPHAMH

I TEKYIEro KOHTPOJIA:
-KB, I, AY

JLIst [Ip OMEAKY TOYHOH aTTEC TALIHH:
-KB

VMEET HCIT0JIB3 0BaTh MCETOObI OLICHKH CTPYKTYPHOI'O H
qJ}’PEﬂ_HiGHHHLHDFD COCTOAHIA I'v[[fITDKGHI[pr]IL:I

JIna TeKy1ero KOHTPOJIA:
KB, ]I, AV

JLIs [P OMEKYTOYHOH aTTEC TALIHH:
-KB

IIK-2 CriocobeH rutaHHpOBaTh
paboTy H BbIOHp aTh aJieKBaTHbIE
METO/IbI peIleHHA Hay YHO-
HCCJIETOBAaTEIbCKHX 3a/1aY B
BbIOpaHHOIH oOnacTH OHOIOrHH

ITIK-2.1 CHcTeEMaTH3IHPYET
HH(pOPMALIHIO, TTOTY Y€HHY 10 B
xXofe BoIronHeHHs HIIP,
AHAITH3HPYET €€ H
COTTOCTABIIAET C

JIHTEP aTYPHBIMH JIaHHBIMH

3HAeT: aKTyalbHble IMPOOIEeMbl H TEHAEHILHH pa3BHUTHA HaydHoH | J[1mA TeKymero KOHTPOJI:

obnmacTH, TMOCBANIEHHOH HM3YYEHHIO CTPYKTyphl H ¢QyHKIMH | - KB, J]

MHTOXOHIPHIA JLIs [P OMEKYTOYHOH aTTEC TALIHH:
-KB

VMEET: TIIPHMEHATh TIONYYEHHBIE 3HAHHA O TIpoueccax, | Jma TeKkymero KOHTPOJIA:

[P OTEKAONIHX B MHTOXOHIPHAX, OLIEHHBATh CTPYKTypHbRie H | - KB, /I, AY

(pYHKLIHOHAJIbHBIE ¢ BOFCTBAa MHTOXOHJIPHIA

JLIA rpOMEKYTOYHOH aTTeC TaLHH:
-KB

ITIK-2.2 Onpenender
BO3MOKHBIE HarTpaBIIeHHA
Pa3BHTHA H MEPCIIEKTHBEI
HCCIIEOBAHHA Ha OCHOBE
T10JTy YEHHBIX P €3y IbTaTOB
Hay YHO-HCCIIEIOBATENhCKOH
paboThI

3HAeT: COBpPEMEHHbIE METObI H IMOAX0Jbl K OLIEHKE (PYHKIHH
MHTOXOHIPHIA

J[1a TeKymero KOHTPOJIA:
-KB, ]I, AV

JLs rIp OMEKYTOUYHOH aTTECTALHH:
-KB

VMeeT: IIPOBOJHUThL aHaIH3 TIIOJy4YeHHBIX pe3yJIbTaTOB, JeJaTh
BLIBOJ] O IIpoLleccax, IPOTEKAIOMHX B MHTOXOHIPHAX, OLIEHHBaTh
rapamMeTpbl MHTOXOHApPHAIBHOH (PH3HOJOTHH H NaTo(H3HOJIOTHH,
H OIIpefeNsaTh HarlpaBJeHH:A JJaabHeHIIHX HeclleoBaHHA

T TeKyIero KOHTPOJIA:
-KB, 11, AY

JLIIs1 TIp OMEKYTOYHOH aTTEC TALIHH:
-KB

KB — xoumponstsie eonpocst, /I — memsl ONA 00KNaAo00e, AY — anzopummst VMeHLLi




4. COIAEPKAHHUE JHCHHUHIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PASAEJIAM) C VYKA3AHHEM OITBEJAEHHOI'O HA HHX KOJ/IMYECTBA
AKAJIEMNTYECKHX YACOB 1 BHJIOB 3AHATHH

4.1 O0bem AHCIHHIIJIHHBI B AKAJCMHYICCKHX 'IACAX, BbIIC/JICHHBIX Had KOHTAKTHYIO pﬂﬁﬂT}'
ﬂﬁ}"lﬂlﬂlﬂl’lﬂtﬂ C mnpenogaBatejieM H Ha CAMOCTOATE/IBHYH) BHECAYIHTOPHYHO pﬂﬁﬂ'l‘}'

00y YA I XCH
TpyaoeMKoCTh CeMecTphI
Buj yueoHoii padbornbl 06bEM B aKaeMHIec KHX
2
qacax (AY)
AYIHT Op HbIe 3AHAT HS (BCEro) 46 46
B ToM wHcIeE:
3AHATHA JIEKIHOHHOI'0 THIIA 10 10
3AHATHA CEeMHHAP CKOr'0 THIIA 36 36
I3 HHX:
CenmHapsl (C) 14 14
JIabopaTtopHbie pabotsl (JIP) 16 16
HayuHo-mpakTH4eckHe 3aHATHA ([13) 6 6
CamMocToATe IbHAA BHeAYAHTOP HasA pabora (Bcero) 62 62
B Tom yHCIIE:
Pabota ¢ BOTIPOCAMH JUIA TEKYIEr0 KOHTPOJIA 16 16
ITogroToBka MAOKIA0B, IMOAO0OP H H3VUEHHE JHTepaTyPHBIX 30 30
HCTOYHHKOB, HHTEPHET-PECYPCOB
lIloaroToBka K c/iaue rpoMeKy TOYHOH aTTec TallHH 16 16
113 HHX Ha ITp aKTHYECKY 10 ITOIrOTOBKY * 39 39
IIpoMeKYT OUHAS ATTECTAIHA - IK3aMeH 36 36
Oonias Tpya0eMKOCTh Hacel 144 144
3ad.eq. 4

“TIpakmuteckan nodomoeka (I1I1) - chopma opearuzayunl obpaz0eamensHoll 0eamensHoCMIL NPL 0C80eHILL 0BPa208amenbHOIl
NpocpaMMsl € VCNOSUIX ELINOMHEHUS obyuarouuMIca onpedenedHslx eudog pabom, cedzanHsix ¢ bydyuell npogheccuoHansHoll
OeaMeNbHOCH IO 1L HANPABNEHHLIX Ha (DopMUPOBaHIE, 3aKPen/leHIe, PA3gumie NPAKMULecKUx HAgbIKog t KOMNemeH YUl no Npo Lo
coomeemcmeyoujetl 0bpaz0eamentHol NPO P aMMEL

4.2 Cogep:kaHHe IMCIHILIHHLI, CTPYKTYPHPOBAHHOE MO TeMaM (pasaesiaM) ¢ YKasaHHeM
OTBEIECHHOr0 HA HUX KOJIMYECTBA AKAJAeMIYEeCKHX YAC0B H BH/A0B 3aHATHM

3 HHX HA
KoHTaKkTHag pabdora, aKkajgeM. 4
NPAKTHYECKYH
HauMeHOBAHHE TeMBI (pa3gesia) 3aHAT HA 3aHATHA CP | Bcero MOAT 0T OBKY*
JeKIHOHHOI0 | CEMHHAPCKOro THIA
THIIA JIP 113 C
Paspen 1. C;Ip O€HHE H (PYHKILHH 6 ) 6 10 30 57 )
MHTOX OHPHIH
Paspgen 2. MuToxoHapHalIbHbBIE
DoJ1e3HH H MeTOJIbI OL[eHKH 4 16 - 4 32 56 37
(PYHKILIHOHHP OBaHHA MHTOX OHJIPHIA
HTOI'O 10 16 6 14 62 108 39

JIP- nabopamopuvie pabonmwi, II3 — npaxmuueckue 3anamui, C — cemurnapwvl, CP- camocmoamenvHa

eHeayoumopHai paﬁﬂﬂsa

“IIparkmnugeckana nodzomoeka (I1I1) - chopma opearizayu obpazoeamensHol CeamensHoCcmiL NPl 0ceoerl obpazosamenbHoll
NPOSPAMMBL & VCNOBUAX EBINONHEHUS OBVUQOWIUMICI ONpedenenHbix eucos pabom, ceizarHeix ¢ byoyuell npogheccloHanbHoll
0eamenbHOCM IO 1L HANPABNEHHIX HA (DOPMUPOBaHUE, 2aKPenfieHue, paseumue NPaKmuyeckx HagbiKog 1 KOMNemeH Ul no npoghumo
coomeemcmeyoujell obpazoeamenbHOL NPO2P AMMBbI

OOpa3oBarenbHasd AeSITeIbHOCTh B (pOpMe IMpaKTHYeCKOH ITOATOTOBKH, ITpelycMaTPHBAOIAS
y4yacTHe OOYYArOIMXCS B BBITIOIHEHHH OTAEIIBHBIX 3IIEMEHTOB PadoT, CBA3aHHBIX ¢ OYAVINEH
NTpo()eCCHOHAIBHOH JeITeIbHOCTHIO, OPTaHH30BaHa B COOTBETCTBHH C pa3pad0oTaHHBIM YueOHBIM
I1aHoM M gocTturaeT 80% or olIeH TPYAOEMKOCTH JUCLIFIUIHHEI JIJIS 3aHSITHH CEMHHAPCKOr O THIIA
H 50% OT 3aHATHH cCaMOCTOSTEIILHOH pabOTHI.




4.3 TemaTHYecKHH IVIAH 3aHATHH JeKIHOHHOI0 THIA JUCHHANJINHBI — 10 YacoB

JleMOHCTpAI{HOHHO®
Ni  HaHMeHOBAHHE TeMbI JIEKIHOHHOI'O HHAHKAT OpEI 000OpYIOBAHHE H
TeMEL S Yacwl Cogep:xaHHe TeMbI (l)DpMH[]}’EMh]E{ T
KOMIIeT eHI{H i
nocoOHs
Pazme 1. Crpoenne H QyHKIIHH MHTOXOHIP HH

1 Tema 1. CTpyKTypa H (PYHKILIHH 2 MuToxoHapHanbHaA MeM0OpaHa, MHTOXoHpHaIsHaA JIHK, VK-1.1,IIK-2.1 MY JIBTHM €JHITHAaA

MHTOXOHIPHI MHTOX OHJIpHAJIbHBIH MaTpHKC. MHTOXOHPHH H KOMITapTMEHTaIH3aL[HA armiapaTypa,
KIETKH. MHTOXOHAPHH H IHTOCKENET. JIbIXaTenbHBIH KOMITIEKC [pe3 eHTal e
MHTOX OHJIpHaJIbHOH MeMOp aHbl. OcHOBHBIE (Y HKLIHH MHTOXOHIPHI.

2 Tema 2. OKHCIIHTENBHOE 2 CTpykTypa H PYHKLIMH MHTOXOHPHAIBHOH MeMOpaHbI ¢ MO3HLEHH VK-1.1,IIK-2.1 MY JIBTHM €JHITHAaA
(oc popHIHp OBAHHE H KOMITOHEHTHI OKHCIIHTEIBHOTO (hochopHmp oBaHHA. KoMILIeKchl AbIXaTeIbHOH LIETTH, armiapaTypa,
ANEKTPOH-TP aHCITOPTHOH LIETTH HX CTPYKTypa, perymipa. MuToxoHapHaibHbie (epMeHThI H Tpe3 eHTaL[HH

CTPYKTYPHBIE KOMITOHEHTBI KaK MHIIIEHH BHY TPHKJIE TOYHBIX
CHIHAaJIbHBIX TIPOLIECCOB.

3 Tema 3. MexaHIH3MbI y4Yac THA 2 IIpomideparpia H YTHIH3ALHA MHTOXOHApHI. MuTodarus. IIporiecchl VK-1.1,IIK-2.1 MY JIBTHM €JHITHAaA
MHTOXOHJIPHH B PETYJIALIMH by HKILHH IENEHHA H CIIHAHHA MHTOXOHAPHH. MHTOX0HpHaIBHBIH ITY Th armiapaTypa,
KJIETKH ariorTo3a. TpHrTephbl OMoCp €00BaHHOH KJIETOUYHOH I'HO eITH, Tpe3 eHTaL[HH

acCOLHHPOBaHHbIE ¢ MeMOp aHOH MHTOX OHAPHIH. MHTOXOHApHAIBHbIE
(paKTOphl HHIYKIHH arlorTos3a.
Pa3zges 2. MHTOXOHIP HAJIbHbIE OOJIe3HH H MeTO/IbI OleHKH (DYHKIHOHHP OB AHHS MHTOXOH/IPHI

4 Tema 4. HapymieHHa (pyHKIHA 2 MuTOXOHApHANBHBIE 00JI€3HH, ac COLIHHP OBaHHBIE ¢ Hapy eHHEM VK-1.1, OIIK-2.1, MY JIBTHM €/IHITHaA
MHTOXOHIPHH, JIEKall[HE B OCHOBE redomvHoH JIHK. MHTOXOHApHaNbHEIE 00JI€3HH, accOL[HHP OBaHHBIE C ITK-2.1 armiap aTypa,
[AaTOJIOTHYECKHX ITPOLIECCOB HapyIeHHeM MHTOXOoHApHanpHoH JIHK. MHTOXOHapHAIBHOE Tpe3 EHTaL[HH

| ' HacleIoBaHHE.

5 Tema 5. MeTofpl OLIEHKH CTPYKTYPhI 2 MMyHOLIHTOXHMHY €CKHE, HMMYHOTHC TOXHMHYecKHe, OHoxivHYeckHe | YVK-1.1, OTIK-2.1, MY JIBTHM €/IHITHaA

H Py HKLIHH MHTOX OHJIPHIA H MOJIEKY JIAPHO-T€HE THUECKHE METO/bI OLIEHKH CTPYKTYPbI H (PYHKLIHH ITK-2.1, ITK-2.2 armiap aTypa,
MHTOX OHIpHI H MHTOXOoHApHanbkHOoH JJHK. OcobeHHoCcTH pes eHTaLH

ITUTAaHHP OBaHHA SKCITEpHMEHTAIBHOH padoThl ¢ MPHMEHEHHEM aHHbBIX
METOJIOB.




4.4 TemaTnyeCcKHH 3aHATHH CEMHHAPCKOro THOA — 36 4acoB

Popma
HauMeHOB aHHE T eMBbI HuaukaT opbIl
No Mp oBe e HUS Yacel, B TOM POopMBI H MeTO/bI
TeMBbI| IPAKTHYECKOro NP AKT HYeCKOoro unene wa T CoaepxaHHe TeMbI NPAKTHYECKOI0 3AHATHA t])npmnpyemmsi TeKYIIero KOHTD o151
3AHAT HA KOMIIeT e HITH i
3AHATHS
Pasme 1. Crpoenne H pyHKINHH MHTOXOHIP HH
1 CemHHap CTpyKTypHas 4 3 HUIX Ha | MHTOXOHApHAIbHAA MeMOpaHa H MHTOXOHIPHAbHbIH VK-1.1, OIIK-2.1 KB
OpraHHs3aI{HA IIIT 80% MaTpHKC. HapyikHaa memOpaHa MHTOXOHJIPHEL COCTAaB,
MHTOXOHIPHH H HX KOMITOHEHThI, PYHKIHA BHyTp eHHAA MeMOpaHa
(YHKLIHH MHTOXOHIPHII, KPHITTBI: COCTaB, KOMITOHEHTBI, (PYHKIHA,
MeMEMOp aHHOE MHTOXOH/IPHAIBHOE TP OCTPAHCTBO.
BsarmMonecTBHE MHUTOXOHPHI €O CTPYKTYPHBIMH
3JIEMEHTaMH KIIETKH.
2  IlpaktH4eckoe MuToxoHIpHaIbHAA 23 HUX Ha | CTpyKTypHaaA opradisaciisa MUToxoHapHankHoH JIHK. I'eHs1, | YK-1.1, OIIK-2.1 KB
3AHATHE JITHK IIIT 80% KOOHPVIOIHeCA MHTOXOHOpHaNsHOH /THK. FIMMyHOTE€HHOC Th
MHTOXOHApHAIRHOH JIHK. B0O3MOKHOCTh 3THI€HETHY ECK O
MoHpHKaLHH MUToXoHApHanbpHOoH JJHK. CTabHIBHOCTD
MHTOXOHApHaIsHOH JIHK. BHeMHTOX OHOpHAIBHBIE H
BHEKJIETOYHbIE (PYHKLIHH MHTOX oHApHaIbHOH JTHK.
3 CemMHHap Pabota (pepMeHTOB 2 HHX Ha | CTpyKTypa H (PYHKLHH KoMruiekcoB [-I'V. FIHrHOHTOpbI H VK-1.1, OIIK-2.1, KB
IbIXaTEeILHOH LIeTTH III1 80% AKTHBATOPbI KOMITOHEHTOB JIbIXaTEILHOH LIETTH. IK-2.1, IIK-2.2
MeTogHuecKHE TT0AX0MbI A1 OLIEHKH 3(p(peKTHBHOCTH
paboThI pa3HYHBIX TATOB JIbIXaTEIbHOH LIETTH.
R CemHHap MuTtoxoHOpHalIbHbIE 2 U3 HUX Ha | DopMHpPOBaHHE MHTOXOHIPHAIBHBIX [TOP BpEMEHHOI VK-1.1, OIIK-2.1 KB
TIOpbI BpeMEHHOH IIIT 80% rp oHHLlaeMoc TH (MIIBIT). IHayKTOopbl H HHTHOHTOPBI
[P OHHLIAEM OCTH MIIBII MIIBII u artorrro3. MHTOXOHIPHAIBHRIA ITYTh
arrorTo3a. TpHITEPhI ormocpeIoBaHHOH KIeTOYHOoH rHOeH,
ac COLTHHpP OBaHHbIE ¢ MeMOpaHoH MHTOXOHIPHI.
5 IIpaxTH4eCcKOE ATdD-cHHTasa. 2mw HHX Ha | Ctpyktypa AT®-cHHTa3bl [IpHHLIHITBI paboThl H P EryIALIHA VK-1.1, OIIK-2.1 KB
3AHATHE CriocoOBbl IOy YeHHH, IIIT 80% GpyHKI A AT®@-cuHTaspl. ATD 1 AJID. Cxema cHHTE3a
AKKYMYJIALIHH H Kp eaTHH(poc(paTa H IMPHHIMITI ero yTHB3alHH. I TOu VT .
pacxonoBaHH:A
BHY TPHKJIETO YHBIX
MaKp 03pT0B
6 | IIpakTHueckoe MuToXOHIpHAaIbLHBIE 2 3 HUX Ha | KanbleBbli IOHHITOTEP MHTOXOHAPHAIBHOH MeMOpaHBbl. VK-1.1, OIIK-2.1, KB
3AHATHE HOHHbBIE TOKH IIIT 80% CTpoeHHe H (yHKIHH. KanbleBbIi CHrHaIHHT ITK-2.1, IIK-2.2
MHTOXOHIPHH. MuTorutacT. MeToabl OLIEHKH HOHHBIX TOKOB
yepe3 MHTOXOHAPHAIbHY 0 MEMOpaHy B 3KCIIEpHMEHTE.
7 CemiHap MuToxoHapHaIbHAaA 2 M3 HUX Ha | JlemeHHe H cIHAHHE MHTOXOHJPHIH, MHTO(aruA. Pery maips VK-1.1, OIIK-2.1, KB, /1
[UIac THYHOCTh H IIIT 80% MHTOXOHAPHAIbHOH (PYHKI[HH H YHCJIa MHTOXOHAPHI B ITK-2.1, IIK-2.2




CHIHAaJbHbIE (PYHKI[HH 3aBHCHMOCTH OT BHEIIHHX (pakTop oB. B3aHMOCBA3b
MHTOX OHZIPHIA MHTOXOH/IPHAIbHBIX (PEPMEHTOB ¢ BHY TPHKJIETOYHBIMH
CHTHAJIBHBIMH ITy TAMH.
Pasges 2. MHTOXOHIP HAJIbHbIe 00JIe3HH H MeTOAbI OLleHKH (DYHKI(HOHHPOBAHHA MHTOXOHPH i
8 CemMHHap MuToX0oHapHAaIbHbIE 4 13 HHIX Ha | MHTOXOHOpHANIbHbIE 00JIE3HH, aCCOLHMHPOBaHHBIE C VK-1.1, OIIK-2.1, KB, /I
OoJie3HH IIIT 80% HapyIIEHHAMH MHTOXOHapHaIpHOH JIHIK. ITK-2.1, ITK-2.2
MHTOXOHApHAIbHBIE 00JIE3HH, acCOLHHPOBaHHBIE C
HapymeHHAMH sgepHoil JJHK. KmHHHYeckHe 0co0eHHOCTH
MHTOXOHIPHAaIbHBIX 00JI€3HEeH, MPHHLHIILI JIETEKIHH H
(hopMHpOBaHHA opraHHoH raToinorHH. IlpHoOpeTeHHas
CHCTeMHaA JHCPVHKLIHA MHTOXOHAPHIL. MHTOXOHIPHAILHOE
HacJeqoBaHHe. I eHHO-HHKEH EpHbIE TMOAX0Ib] IJIA KOPP EK1HH
THCPYHKLIHH MHTOX OHJPHI
9 JIaGopaTopHbie Orp eneneHHe yp OBHA 8 3 HUX Ha | OLieHKa ypoBHA MHTO(arH 1o JeiicTBHEM pa3o0IIHTENA VK-1.1, OIIK-2.1, KB, AY
~ paboTnl MHTO(parHH III1 80% MeMOp aHHoro roteHLHana FCCP metogom BecTepH 0110T. I1K-2.1, TIK-2.2
10 JIabopaTopHble Orip eneneHHe yp OBHA 4 13 HHMX Ha | MeTogHKa H3Mep eHH:A IToTp e0JIeHHA KHCIopoaa Ha VK-1.1, OIIK-2.1, KB, AY
paboThI TP OOYKLIHH KHCJIO0p Of1a IIIT 80% MOBEPXHOCTH KJIETOK ¢ HCIOJIb30BaHHEM 000pyJ0BaHHA ITK-2.1, ITK-2.2
B KYJIbTYPE KIIETOK H B Seahorse B KyJIbTyp € KJIETOK H Ha 3KCIIEpHMEH TAJIbHOH
| TKaHAX mMozeH Danio Rerio.
11 JIabopaTopHble OripeneneHHe 43 HUX Ha | VIMMYHOLIHTOXHMHYECKaA H HMMYHOTHC TOXHMHYECKas VK-1.1, OIIK-2.1, KB, AY
paboThI C OOTHOIII EHHA IIIT 80% OKpacka MHTOXOHpHAIbHBIX (pepMEHTOB B pa3iHuHbIX THITax | ITK-2.1, TIK-2.2
OCKHJJaTHBHBIX H MBbIIIEYHbIX KJIETOK H TKaHEH YelIoBeKa.
TTTHKOJIHTHYE CKHX
MBIIIIEYHBIX BOJIOKOH
HToro 36 yacoB- 13 HHX Ha II1I- 28 yacos

KB — xoumponstsie eonpocst, /I — memsl 014 00Knaoos, AY — anzopummst vmeHLti

*Tpaxkmudeckan nodzomoska (I117) - chopma opearuzayuul obpazoeamensHorl desmensHoCLL NPL 0CeoeHLlL 0bpa30aamensHoll NPOZPaMMEL & VCNOBUIX EbINOMHEHIUA ODYUAMWLMILCA ONPedeeHH bIix

gudog pabom, cea3aHHEX ¢ bydyuyeil npohecclioRansHoll 0eamensHoCmeK 1 HANPABNEHH X Ha (DopMUPORaHIE, JaKpenneHie, passumue NPaxmuLeckix HA8LIKOE 1l KoMnemeHyuil no npogiinio
coomeemcmeyioujell obpazoeamensHoll NPoPaMMbl




4.5 BaeayiTopHasi caMOCT 0fiTe/IbHAA padoTa

. Yacel, B TOM
BuJ caMocToATe IbHOM padoThI
YHCJIe HA DopMHpYeMbIe KOMIETeHI[HH
II*

PaBoTa ¢ BOIDbocAM LIS Te 10 KOHTD /L5t 16 13 HHX Ha VK-1.1, OIIK-2.1, IIK-2.1, IIK-2.2
ITogroToBKa JOKIai0B, I107100p H H3YYEHHE JIHTEPAaTyPHBIX 30 13 HHX Ha VK-1.1, OIIK-2.1, IIK-2.1, TIK-2.2
HCTOYHHK OB, HHTEPHET-PECYPCOB ITII- 50%

. 16 13 HHUX Ha VK-1.1, OIIK-2.1, IIK-2.1, TIK-2.2
ITonroToBka K cfia4ye Imp OMEKYTOYHOH aTTeCTaL[HH L 50%

I1Toro

62 yaca- 13 HUX Ha III'I- 31 4ac

4.5.1 CamocTofAiTE/ILHASA NPOPAOOTKA HEKOTOPBIX TE€M He NPEIYCMOTPEHA

5. OPTAHU3AIINA TEKYIIIEI'O KOHTPOJISI H IPOMEKYTOUYHOM ATTECTAIIUHA

5.1 Buabl oneHOYHBIX CPEACTB, HCIIOJIb3YEMbBIX MPH TeKYIEM KOHTPoJIe H NMpPoMe Ky TOIHOIl

ATTEeCTAIIHN
OOI1ee KoJIHYe CTBO OIl¢ HOUHbIX
DopMBI
T Hazepanue pasjaesa JHCHHIIJIHHbI CpeJCTB
KB AV i |
Paspgen 1. CtpoeHHe H (byHKLIMH MHTOX OHIPHIT 10 - 13
Texkymmii [Pazpnen 2. MuroxoHapHalbHble O00JI€3HH H METOIbl OLIEHKH] 10 15 .
KOHTPOJIb  |(PYHKIHOHHD OBAHHA MHTOX OHJIPHIA
CamocTosiTeIbHas padoTa - - 20
IIpoMeKYT OUHAS ATTECT AILHA IO JTHCIHIUIHHE (9K3AMEeH) 20 - -
KB — xonmponsHsie eonpocst, AV — anzopunimel yme Hiii, /I — memst 014 OOKNAOO0E
5.2 Opranmsanus TeKYINero KOHTpoJis 3 HAHHH
o S T R T T e Koa konTposmpyemoii | HaumMeHoOBaHHe
KOMIIeT eHI[HH OIleHOYHOI'0
mn/m AHCIHHILTHHbI
(HJIH ee HHIHKATOPA) CpeacTBa
1 Pasznen 1. CtpoeHHe H PYHKILIMH MHTOXOHPHI YK-1.1, OIIK-2.1, KB, [
IIK-2.1, IIK-2.2
2 Pazgen 2. MuUToxXoHapHanbHble 00JI€3HH H MeTObl OLIEHKH VEK-1.1, OIIK-2.1, KB, AV, 11
(pVHKLTHOHHPOBaHHA MHTOXOHIPHIA ITK-2.1, ITK-2.2
KB — xonmponsHsie eonpocst, [ — memst O1A O0KIaooe, AY — anzopummst ymeHuil
5.3 Opranm3anua KOHTPOJISI CAMOCT 0AATe/IbHOH PadoThbI
o Koa xourposmpyemoii | HanMeHoBaHHe
m’;[ Buj padorbi KOMIIeT eHI[HH OIleHOYHOI'0
(HJIH ee HHIHKATOPA) CpeacTBa
1 PaGoTa ¢ BOITp OcaMH [JIs1 TEKY L[Er0 KOHTP OJIA YK-1.1, OlK-2. 1, KB
1P AL TEEY T HIp IK-2.1, TIK-2.2
2 IToaroToBka MOKIagoB, [Tog0op H H3YUYeHHE THTEPaTyPHBIX VK-1.1, OIIK-2.1, |
HCTOYHHKOB, HHTEPHET-PECYPCOB ITK-2.1, IIK-2.2
3 [ToaroToBKa K ca4e Ip OMEKYTOYHOI aTTecTal[HH YK-1.1, OLIK-2.1, KB
7l AGIE TIPOMENY H IK-2.1, [IK-2.2

KB — konmponsHsie eonpocst, /] — memsl 014 OOKIAO0E




5.4 OpraHus3anug NpoMe;KYTOYHOH ATTeCTALIHH
dopmMa MPOMEXKYTOYHOH ATTECTANHHA 10 JUCIHHILIHHE — YK3aMeH

JTanbI IIPpOBECACHHHA HpﬂMEH‘«Ij’Tﬂ‘IHDﬁ ATTECCTALIHN.

IT anbI Buja zanaHuna OleHOYHBI¢ MAT éP HAJIbI iy TR DBEP HEMBIX
KOMIeTeHI{HH
] cobecenoBaHHe KB VK-1.1, OIIK-2.1, IIK-2.1, IIK-2.2

KB — KoHmponstHsie 60MPOCHL

CobecemoBpaniie ITPOBOAUTCS IO OmIeTaM, KaXKIbIOI OIVIET COHEPKUT 2 KOHTPOIBHEBEIX BOIIPOCA.
BpeMms Ha moaroroeky 30 MHH

THmoBbIe OIIEHOYHDbIE CpEIaCTBa.

[IpHMepbl munoesIix KOHMPOJAbHBIX 60NPOCO6 JUIS ITPOBEPKH (DOPMHPOBAHHSI HHIHKATOPOB
KomIteTeHImi YK-1.1:

e DYHKIMH MHTOXOHJIPHI B KIIETKE: POJIb MHTOXOHAPHH B OHOSHEPreTHKE, B MeTa00IIH3ME, B
SIBIIEHHSIX CTApeHHS H IIPOrPpaMMHPYEMOH KIIe TOYHOH THOEIH.

e MurtoxoHapHalIbHEIE 3a001IeBaHNU . | IpHUIMHEL X pa3sBHTHAL
OIIK-2.1:

. TpancMeMOpaHHBIH SNEKTPOXHMHYECKHH ITPOTOHHBIH ITOTEHIIHAJI, €r0 3HAYEHHE I
IIPOIIECCOB CHHTe3a M TruHaponmsa ATO@, TtpaHcropra MeTaObOIHTOBR M OElIKOB B
MHUTOXOHAPHIO H H3 Hee B IMTOIUIA3MY, JJII KOHTPOIS CKOPOCTH IbIXAaHHSA H I'eHEpal[HiH
AKTHBHBIX (DOPM KHCIIOPO/IA.

° MeToasl TIPIKHU3HEHHOTO HAOMIOJEHHS 3a MHTOXOHIPHSMH. IloTeHIan-3aBHCHMEIE

(pryopeclieHTHBIE 30HBL. J[pyrHe cItocoObl BH3YAIH3Al[HH MHTOXOHIPHI B KIIETKE.
[TIK-2.1:

e MHUTOXOHAPHH KaK Jeno KainblMsg. CHIHAIbHBIE ITYTH, OIIOCPENOBAHHBIE BBRIOPOCOM
KaJIbI[Ms B IMTOIUIA3My. KamnbIlHMeBHIN VYHHIIOPTEP. Ponmk MeMOpaHHOIO IIOTEHIMHANIa H
KaJIBI[MI-TPaHCIIOPTHP VEOIIIX OEIIKOB. Poip KaJIb I B (OpMIPOBAHHH
MHTOXOH/IPHAIILHOH ITOPHI.

e ['eHHad Tepalms MHTOXOHAPHAIIBHBIX Oone3HeH. CYIECTBYIOIHE ITOAXOIBI, IIEPCIIEKTHREI
PasBHTHAL.

[TK-2.2:

e Poip MHTOXOHAPHI B IIPOIIECCE ABIXAHHMS, MeEMOpPAHHBIN ITOTEHI[HAN, OEJIKH JAbIXaTeIbHOH
LIEITH, TIEPEHOC BIIEKTPOHOB.

e MeTOobl BIHSIHHS Ha MHTOXOHAPHAIBHYIO (DYHKIHIO C IIOMOIIBIO OHOIOIrHYECKH aKTHBHBIX
areHTOB  (pazoOmureneii  MeMOpaHHOIO  ITIOTEHI[HAIa, HHTHOHTOPOB  (PEpMEHTOB
IBIXaTeITbHOMH IIETH, HOHO(OPOB, aHTHOKCH/IAHTOB ).

[Iprvepsl munosslx mem 00K1ado06 IS MPOBEPKH (POPMHPOBAHHS HHIHKATOPOB KOMIIETEHIHH
YK-1.1:

e C(CTpyKTypa MHTOXOHAPHH, €€ paszHooOpasHe. DopMa M OpraHM3alsgd MHTOXOHIPHIL B

KIICTKE.
e Mur OXOHAPHAJIIBHBIC 3a00IeBaHHA: KII4CCl I(l)I IKAI[I>, TKaHCCIICITT I(l)]? [YHOCTD.,
CHMIITOMATIKA.
OIIK-2.1:
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e [TpaHcMeMOpaHHBIN SNEKTPOXHMHYECKHH ITPOTOHHBIN ITOTEHIMAaN. Poib B cHHTe3e AT, B
KOHTPOJIE CKOPOCTH JBIXaHHS, B TeHepallHH aKTHBHBIX (POPM KHCIIOPOJa.

e TUIEI M IIPHYHHEI ITOBPEXACHHN MHUTOXOHApHATBHON JIHK.

ITK-2.1:
e PoIb MHTOXOHIPHI B IPOLIECCE AIIOITO3A.

*® I[HE]I‘HGCTI]I{E], MHITOXOHAPHAIBHBIX 3a00TIeBaHHI: HﬂﬁﬂpﬂTDpHLIE H ISHCTHYCCKIC
HCCIISHOBaHITA. TEPHHEETH‘IECI’C[IE IOJAXOABI K JICHCHHIO MHTOXOHIPHAIIBHBIX 3a00TIeBaHHIH.
HEPC]’[EI{THEH Pa3BHTHA TCPAIliH.

[TK-2.2:

e PacienneHue JKHPHBIX KHCIIOT ITyTeM OeTa-OKHCIIEHHS.
e (CoBpeMeHHbIe METOABI OIEHKH CTPYKTYPHOH  OpraHH3al[iH  MHTOXOHJPHII H
MHTOXOHJIPHAIIbHOH JHHAMHKH.

[IprMepbl  munoésix anzopummos ymeHuil I TIPOBEPKH (POPMHPOBAHHS HHIHKATOPOB
KOMIIETEeHITHIT

YK-1.1:

e (OOyyaromruiics IeMOHCTPHPYET YMEHHE CO3JaTh IIPOTOKONI TPaHCQEKIHH KIeTOYHBIX
KYIILTYP ItTa3MuaMH cHcTeMbl splitGFP 11 olieHKH JHHAMHKH MHTOXOHIPHII.

e OOyuaromuicsa  JIeMOHCTPHPYET  YMeHHE  CcO34aTrhk  J1Ta0OpaTOpHBEIH  ITPOTOKOJ
HMMYHOTHCTOXHMHYECKOIO  OKpalllMBaHHS  MBIIIEYHOH TKAaHH IS OIPEIEIICHH S
KOIIMYECTBEHHOI O H KaUECTBEHHOIO COAEPIKaHNIS MATOXOHIPHAJIBHBIX ()E&PMEHTOB.

OIIK-2.1:

e (OOyyaroIMiCS JIEMOHCTPHPYET VYMEHHE BBRIOpaTh aJcKBaTHBIE IIOJIOKHUTEIBHBIE M

OTPHIIaTEIbHbIE KOHTPOIH IIPH OIIEHKE MpOoI[ecca MHTO(arui MeTOJ0M BeCTepPH-0JIOT.

e (OOyyarommucsa AeMOHCTPHPYET YMeHHe paborarh ¢ 0aszaMH JAaHHBIX HVYKIIEOTHIHBIX
ITOCJIEJOBATEIFHOCTEN M ITOAOHPATh IIpanMephl 11 AeTekipd Mt/ IHK.

[IK-2.1:

e (OOyvaroIuicsa HIeMOHCTPHPYET VYMEHHe KaueCTBEHHO M KOJIMYECTBEHHO OIIEHHTH
PE3YIbTAaThl BECTEPH-0II0OTa H OXapaKTePH30BaTh IIPOLECC MHTO(pArHH, aKTHBHPOBAHHBIIT
Pa3o0IHTEIEM NEKTPOH-TPaHCIIOPTHOH 1ienu FCCP.

e (OOyvaroIMica IEMOHCTPHPYET VYMEHHE IIPOAHAIH3HPOBATh JaHHBEIE KOIMHYECTBEHHOH
oreHKH yHcia Monekyin MT/JIHK mocie mposeaenis I111[P B pexximMe pealbHOIO BpeMeHH.

[TK-2.2:

e (OOyyaroIHiics JIEMOHCTPHPYET yMeHHE HHTEPIIPETHPOBATh Pe3yIbTaThI
HMMYHOTHCTOXHMHYECKOH OKPacKH JJIS OIpelelIeHHS KOJIMYECTBEHHOIO0 H Ka4YeCTBEHHOI O
coJiepKaHHSI MUTOXOHAPHATIBHBIX (pepMEHTOB Ha CBETOBOM MHKPOCKOIIE.

e (OOyyYarOIHIiCSI JEMOHCTPHPYET YMEHHE IIPOaHAIM3HPOBATh PE3YIbTaThl OKPacKH
MHTOXOH/IPHAILHBIX OEIIKOB Ha (PIIYOPeCLEHTHOM MHKPOCKOIIE.
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OneHounble CpeAcTBa I NPOBedeHHS NMPOMEKYTOYHOH AaTTecTallHH OO0YUAIOIMHXCH 110
aMCIHILIHHE (TIpHIokKeHHe 1 K pabouel IIporpaMMme).

6. XAPAKTEPHUCTUKA NTH®OPMAIIMOHHO-OFPA3OBATEJILHON CPE/IbI

B MUMO co3maHa H (QYHKIHOHHPYET SIIeKTPOHHAS HH(]POpPMAaIHOHHO-00pa3oBaTeIbHAas
cpena (manee - OMOC), Bkmodaromass B ceOS 3JIeKTPOHHBIE HH(POPMAI[HOHHBIE PECYPCHI,
3JIEKTPOHHBEIE OO0pasoBarelbHBIe pecypchl. DHMOC obecnmeunBaeT OCBOSHHE OOYYAIOIIMMICS
00pa3oBaTENbHEIX ITPOrPAMM B ITOITHOM O00bEME HE3ABHCHMO OT MeCTa HaXOXKIEHH I OO0 YU aFOIIIXCA.
DOJleKTpOHHBIE OHOIMHOTEKH OOeCIeYHBalOT JOCTYII K IIPO()eCCHOHAIBHBIM 0Oa3aM JTaHHBIX,
CITPaBOYHBIM H ITOHCKOBBIM CHCTEMaM, a TaK’Ke HHBIM HH()OPMAIHOHHBIM PECYpPCaM.

6.1 IIporpammHoe oOecnedeHHe, npodeccHOHAILHBbIE 0a3bl JAHHBIX, HH(pOPMAIHOHHBIE
CIIPABOYHBbIE CHCTeMbl, pecypcbl HHMPOPMANMOHHO-TEIEKOMMYHHKAIIHOHHOH  CeTH
«IHT epHeT», He00X0AUMbI€ /151 0CBOEHH S JHCIIHILIHHbI

1. IIporpaMmHoe oOecrnedeHHre, HCIOJIb3YeMoOe IIPH OCYIIECTBJIEHHH 00pPa3oBaTe/IbHOIO
npoiecca mo JUCIHHILINHE:

OrnepalliOHHASL _cHCTeMa ceMeilicTBa Windows

ITaket OpenOffice

[Taket LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software

O6paszoBarensHbl noprain OI'EY «HMHI] uMm. B. A. Asimazoeay Munsapasa PoccHu
http://moodle.almazovcentre.ru/

CADb «HMpbuc 64» - cucreMa apToMaru3aiii OHOIHOTEK. DIeKTPOHHEI Karainor APM «Yuraresis»
1 Web-HUpbuc

6.2. IIpodeccHonanbHble 0a3bl [JAHHBIX, HCIOJIb3yeMble MpPH  OCYIHECTBJICHHH
00pa3oBaTeJIbHOIO Iponecca no AUCIHILIHHE:

OnexkTpoHHas OndimoreuHas cucreMa «MeamuHckasa ononmnoreka « MEDLIB.RU»
(www.medlib.ru)

OneKTpoHHASI MeJHITHHCKasI OHOnHoTeka « KOHCyIbTaHT Bpayay (www.rosmedlib.ru)

OBC «bykamny (https://www.books-up.ru/)

OBC «lOpaitt» (https://urait.ru/)

OnexTrpoHHas 6uomioreka [Ipodu-JInd « MeguiinHcKas mHTepaTypa H3aTeabcTBa " CrielyiuT" »
(https://speclit.profy-lib.ru/)

BcemmpHasg 6a3a JaHHBIX cTaTel B MeJHIIMHCKHX KypHanax PubMed
https://www.ncbi.nlm.nih.gov/

HayuHas snekrponHHas onbmoreka http://elibrary.ru/

6.3. Pecypchbl HHpOpMAIHOHHO-TEJIeKOMMYHHKAIINOHHOM ceTH «IHTepHeT», Heo0X0AMMbIE
IJISI OCBOEHH S M CIMILINHBI:

[TonckoBrie cucTeMbl Yandex (http://www.yandex.ruw/)

MyIbeTHMe JHIHEBIH CIIOBaph IepeBoja clIoB oHIaiH MymbeturpaH (http://www.multitran.ru/)
YHuBepcurerckas HHpopmarmoHHas cuctema POCCH S (https://uisrussia.msu.ru/)

[Tyomikarmn BO3 Ha pycckoM s3bike (https://www.who.int/ru/publications/i)

MexayHapoaHble pykoBoAcTBa o MeguiiuHe (https://www.guidelines. gov/)

DenepampHas AMEKTPOHHAS MeAMIIHHCKas Onbnnoreka (ODOMB) (http:/www.femb.ru)

Bomp u ee nedenune (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)




Pycckuiii MeIHITHHCKHI KypHaI (WWW.IIm].1u)

MiuHHCcTEPCTBO 3paBooxpaHeHHs Poccriickoi MDemeparnyi (www.rosminzdrav.ru)
KuodepJ/lennaka — 3T0 HayyHas aneKTpoHHas ondmioreka (https://cyberleninka.ru)
Poccuiickas rocyaapcT BeHHasi ono moreka (www.rsl.ru)

6.4 IlepeyeHb OCHOBHOH H [JOMOJIHHTEJbHOH Y4YeOHOH JIHMTEeparypbl, HeoOXoauMoH Is
OCBOECHHSA JUCIIHIIIMHDI:

OcHoBHafl JIHTeparypa:

1.

1D

10.

11.

[TuTonorusa u odmasg rucronorud: ariaac / B. B. banmx, A. B. IlaBnoB, A. H. SIikoBckHil. -
Mocksa: 'DO0TAP-Menna, 2021. - Tekcrt: snekrpoHHbIi // URL:
https://www.rosmedlib.ru/book/06-COS-2411.html

Bruonorusg. T. 1.: yueOHuk: B 2 T. / mox pex. B. H. ApemruHa. - MockBa: 'DO0TAP-Meana,
2023. - Tekcr: sanekrpoHHsIi // URL:
https://www.rosmedlib.ru/book/ISBN978597047494 5. html

. buomornsa. T. 2.: yueOGHuK: B 2 T. / mox pexn. B. H. SpemrunHa. - Mocksa: I'DOTAP-Menna,

2023. - Tekcr: sanekrpoHHsIi // URL:
https://www.rosmedlib.ru/book/ISBN9785970474952.html

MonekymnsapHass OHOIOrus. cTpecc-peakini KneTku / E. H. ITpommxuna, M. H. IOpanera, A.
A. MockaneB. - Mocksa: U3narenbcrBo FOpaiit, 2022. - Tekct: snekTpoHHBIH // URL:
https://urait.ru/bcode/493641

MenmmmHcKas TeHeTHKA: HaI[HOHaIbHOe pykKoBoacTBO / mmox pen. E. K. I'marepa, B. II.
ITy3pipeBa, C. M. Kymiera. - MockBa: ' DOTAP-Memua, 2022. - TekctT: anekrponHsbIi // URL:
https://www.rosmedlib.ru/book/ISBN9785970463079.html

Ernodn3nka: B3aHMOAEHCTBHe KIeTKH H Tonsd: YdyeOHuk / Ilom pen. mpodeccopa H.B.
OrHeBol. - MockBa: OOO «M3garenscTBo «MeIHIIHHCKOEe HH(OPMAIIHOHHOE areHTCTBOY,
2022. - Texcr: anekrponuslit // URL:https://www.medlib.ru/library/library/books/44161
OcHoBbI OnoxumuH JlennHmkepa. B 3 1. T. 1. OcHOBBEI OHOXHMIH, CTPOeHHE H Karamns / J1.
HenwscoHn, M. Kokc; riep. ¢ aHri. - 4-e us3a. - Mockga: JlaGoparopms 3HaHmi, 2020. - Tekcr:
anekTpoHHbnt // URL: https://www.rosmedlib.ru/book/ISBN9785001018643.html

OcHoBBI OnmoxunviH Jlernamkepa. B 3 1. T. 2. BnosHepreTnka uH MeTtabomsM / J[. HembcoH,

M. Kokc; mep. ¢ aHrn. - 4-e m3g. - MockBa: JlaGoparopus sHanmi, 2020. - Tekcr:
anekTpoHHbnt // URL: https://www.rosmedlib.ru/book/ISBN9785001018650.html

OcHoBbl OnoxumuH JleHnHmxkepa. B 3 1. T. 3. Ilytu nepemaun nadopmaimn / J[. HembcoH,
M. Kokc;, mep. ¢ aHrn. - 4-e ms3g. - MockBa: Jlaboparopus sHanmi, 2020. - Tekcr:
anekTpoHHbnt // URL: https://www.rosmedlib.ru/book/ISBN9785001018667.html

Kietku 1o JIeronny / pex.: JI. Kaccumepnc, B. P JImnramma , J[. Ilmormep ; nep. M. B.
QOWINIOIOBHY. - 5-€ H3]. - TIep. 2-r0 aHri. u3x. - M.: JIaGoparoprs sHanrmt, 2023. - 1056 c.

buonmorns kietku. biok 3-5. bimok  3:  L[HTOCKENET M CTPYKIYpPHBIE  OEJIKH,
BHYTPHKIETOUHEIH TPaHCIIOPT, CHTHAIMHT M aare3usa. biaok 4 MHUTOXOHIAPHH H
sHepreTHUYecKHH MeTaOomu3M. biiok 5: KneTouHsri ki, MuTo3, anmornro3 / O. B. KamiHmnHa

|lu ap.]. - CII6: Uzg-Bo CIIGI'STY "JISTH", 2020. - 40 c.

JlonmoJIHUT eJIbHA A JIMTEpaTypa:

1.

2.

Kinetxkn mo Jlsromny / JI. Kaccumepuc [u 1ap.] - Mocksa: JlaGoparopusa 3HaHmii, 2018. -
Texcr: anexrponHslii / URL: https://www.rosmedlib.ru/book/ISBN9785001015871.html
I'ennr mo JIpromny / JIxk. KpeGc, 5. IN'ommmreiin, C. Kmnarpuk - Mocksa: JlaGoparopnsa

3HaHM, 201 7. - TekcT: snexrponHsIi // URL:
https://www.rosmedlib.ru/book/ISBN9785001015826.html
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3. Iluronorua. (DYHKIHMOHAIbHAS VIBTPAcTPyKTypa KIeTKH. Arnac / banuH B. B. - Mocksa:
['D0TAP-Memna, 2016. - Texct: snexrponHsIi // URL:
https://www.rosmedlib.ru/book/ISBN9785970438916.html

4. buonorus yueOnux/ M. M. Kosnora, . H. Bonkog, A. I. Mycradun. - MockBa: 'D0OTAP-
Menma, 2018. - TekcT: snexrpoHHbI // URL:
https://www.rosmedlib.ru/book/ISBN9785970446560.html

5. MemmupiHckas OHoimorus H o0masa reHeTHka: yueOHuK / P. I'. 3asar, B. 5. ByTrBunoBckii, B.
B. JlaBeimoB, M. B. PaukoBckas - Munck: Beim. mik., 2017. - Teker : anexrpoHHsIi // URL
https://www.rosmedlib.ru/book/ISBN9789850628862.html

6. buodmzmuka: yueOHHK 19 By30B / Ilog pex. B. I Aprioxora - MockBa AkaJeMHUeCKHIT
[Tpoekr, 2020. - TekcT: anexrponHsbni // URL:
https://www.rosmedlib.ru/book/ISBN9785829130275.html

7. Kparkmii Kypc IIHTOIOTHH (KIETOYHOH OHOIOrHH): Y4uebHoe mocodue / JI.I. I'apcTykopa,
C.JI. Ky3uenoB. - MockBa: OOO «H3marermberBo «MemHIHCKOe HH( OpMAIHOHHOE
areHTCcTBO», 2019. - TekcT: snekTpoHHEIH // URL:
https://www.medlib.ru/library/library/books/32246

8. Kimmnmueckas maronorus / mmon pen. Ilaykosa B. C. - Mocksa JInrteppa, 2018. - TekcT :
anekTpoHHbni // URL :_https://www.rosmedlib.ru/book/ISBN9785423502614.html

9. OpraHnsM 4YeJIOBeKa: IIPOIECCH KH3HEAEATEIIPHOCTH H HX PETYILIHS MoHorpadgus / H. B.
BaoeuHa. - 2-e u3m., mepepad. u gom. - Mockea: Ms3paremsctBo [Oparr, 2023, - Tekcr:
anekTpoHHbBI // URL: https://urait.ru/bcode/517017

7. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYHEHHE JUCIHHITJIMHBI

Jl11s ocvIecTBIeHHS 00pa30BaTEIbHOrO IIpoLecca I0 JUCIIHIUIHHE «KIIETOYHOE JBIXaHHE H
MHTOXOHAPHH. OIOCpeaOBAHHbIE MeEXaHH3MBI THOEIH KIIETOK » ITPOrpaMMEBI BRICIIET O 00pa30oBaHHI
— MarucTparypa 1o HampapiaeHHIO IToAroToBkH 06.04.01 buomorus LleHTp AmnMasoBa pacriojaraer
MaTEPHAILHO-TEXHHYECKON  0a30H, COOTBETCTBVIOINEH JIEHCTBYIOIIHM  ITPOTHBOIIOKAPHEIM
IpaBIIaM H HOpMaM H OOeCIIeUHBAIOIIEH IIPOBEIAeHHE BCeX BHAOB MHUCIHMIUVIMHAPDHOH M
MEKIUCIMIUIMHAPHON  IIOATOTOBKH, ITPAaKTHYECKOH M HaAy4YHO-HCCIIEIOBATelbCKOH  paloT
00yYarOMXCs, IIPeAYCMOTPEHHBIX YUeOHOH JHCIHIUIHHOMH.

J1a TpoBeleHUA 3aHSATHIl 110 JUCHHIUIMHE «KJIIeTOYHOE MOBIXaHHE M MHTOXOHPHH.
OrocpefoBaHHEIE MEXaHH3MBI THOEIN KIIETOK» CIIeI[HalbHEIE ITOMEINEHHS HMEIOT MaTepPHalIbHO-
TeXHHYECKOe H Y4eOHO-METOJHUECKOe 00eCIIeUeHHE:

YueOGHass ayAUTOPHA IS TIPOBEJEHUS 3aHATHIl JIEKIIMOHHOIO THIIA — YKOMIUIEKTOBaHa
CIIEI[HATIM3HPOBAaHHOH (YyueOHOiI) MeOenbl0, HAOOpPOM JeMOHCTPAIHOHHOIO OOOPYAOBAaHHSI H
yueOHO-HArTSIAHEIMH ~ ITOCOOMSMH,  OOECIeUMBAIOIMMH  TeMaTHYeCKHE  IJIIFOCTPAIlHH,
COOTBETCTBVIOIIHE PabOYHM yueOHBIM ITPOrpaMMaM JHCIIHIUIHMH (MOYIIEH ).

YueOHast ayJUTOPHS JJIS IIPOBEIEHN S 3aHATHI CEMHHAPCKOro THIIA (ITPaKTHYECKHE 3aHSTHS
H Bce (POPMBI €r0 NPOBeJeHHS) - YKOMIUIEKTOBAaHa CIIeIHAIHM3HPOBAaHHOH (y4eOHOH) MeOelbko,
TEXHHYECKHMH CPeJICTBAMH O0Y4YeHHS, CITYKaIllHMH JJIS ITpeAcTaBIeHHS YueOHOH HH(pOpPMAaIHH.

JlaGopaTopust — ocHalleHHas ITabopaTOpHBIM O000pYAOBAaHHEM, TEXHHYECKHMH CPEICTBAMI
0oOy4YeHHNS, CITY KaIlIHMH JUIS ITPeACcTaBIeHHS YueOHOH HH() OpMAI{HIL.

YueOHass ayIUTOPHS JUIS T'PYIIIIOBBIX H HHIHBHIYAIIbHEIX KOHCYIILTAIHI - YKOMIUIEKTOBaHA
CIIEI[HATTH3HPOBAaHHOH (yueOHOH) MeOellblo, TeXHHYECKHMH CpeJcTBaMH OOYYeHHS, CITYKaIl[HMH
IS IIpeJicTaBIeHH s y4eOHOH HH()OPMAaI[HH.

YueOHass aymuTOpHA I TEeKYIIEro KOHTPOISI M IIPOMEXKYTOYHOH aTTecTaliH -
VKOMIUIEKTOBAHA CIIEI[HATH3HPOBaHHOI (yueOHOIT) MeOelblo, TEeXHHYECKHMH CpeCTBaMH
0Oy4YeHHS, CITYKaIllHMH JUIS IIPeACcTaBIeHHS YueOHOH HH() OpMAL[HH.
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[IomelieHe 11 CaMOCTOSTENBPHOH PalOTEl — YKOMIUIEKTOBAHO CIIEI[HATH3HPOBAHHOM
(yueGHOIT) MebenbIo, OCHAIIEHO KOMITBIOTEPHOH TeXHHKOH ¢ BO3MOKHOCTBIO ITOJKITIFOYEHHS K CETH
"UHTepHeT" H o0ecIleueHO JOCTYIIOM B AIIEKTPOHHYIO HH(OPMAITHOHHO-00Pa30BaTEIbHYIO CPely
OpraHM3aI[HH.

8. KA/[POBOE OBECIIEYEHHE JIMCIHHAIT/INHBI

CocTaB H KBalIM(HKAIHA HayYHO-IIeJarOrHYyecKHMX PaOOTHHKOB, OOeCIIeUHBAIOIIHX
OCVIIIECTBIIEHHE OOpa30BaTEIILHOIO IIpollecca II0 JOHCLMIUIMHE «KIETOYHOE JBIXaHHE U
MHTOXOHAPHH. OIOoCpeqoBaHHBIE MEXAHH3MBI THOEIIM KIIETOK», COOTBETCTBYET TpeOOBaHISIM
@OI'OC BO - marucrparypa 1o HarpasieHHIO IToAaroroBkH (06.04.01 bruomorus.

9. OCOBEHHOCTH OPrAHM3AIIMHN ObBYYEHHUHA 110 JIMCHHUIIJVIMHE JIJIA
NHBAJIM10B 1 JIUI] C Ol PAHUYEHHBIMHA BO3IMOKHOCTAMHU 3/10POBbLA

OCBOEHHE MQUCIIHIIIMHBI HHBAIMIAaMH H JHIAMH C OrPaHHYEHHBIMH BO3MOKHOCTSIMI
3JIOPOBBSI TIPH HEOOXOAHMOCTH OCYIIECTBISETCS KadeJapol Ha OCHOBE afallTHPOBAHHOH padouei
IIPOrpaMMBI C HCIIOIb30BAHHEM CIIEI[HATIBHBIX METOMOB OOYUEHHS H JHIAKTHYECKHX MaTepHalIOB,
COCTABIIEHHBIX C VYETOM OCOOSHHOCTEH IICHXO(H3HYECKOr0 Pa3sBHTHSI, HHIHBHIYaIbHBIX
BO3MOKHOCTEH M COCTOSHH S 370POBE I TAKHX 00yJarormxcs (00y4Jaromerocs).

B 1emix ocBoeHHS Vy4yeOHOH IIpOorpaMMbl  JHCIFIUIMHBEL «KieTouHoOe [pIXaHHEe H
MHUTOXOHAPHH. OIocpedOBaHHbIe MeEXAHH3Mbl THOEIM KIETOK» HMHBAIHIAAMH H IJHIAMH C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS Kadeapa 00ecIIeuHBaET:

1. U1 HHBAJIMOB H JIHI[ C OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS I10 3PEHHIO:

e pa3MellleHHe B MecTaX JOCTYITHBIX 11 OOYYArOIIMXCS, SBIISEOINMXCS CIIEIIBIMH HIIH
CIIaOOBHJISIIIHMH, B aJalITHPOBAHHOH (pOpMe CITPaBOYHOH HH(OPMAIIHH O PacIIHCaHHH
YUeOHBIX 3aHSATHIL,

® TIIPHCYTCTBHE aCCHCTEHTAa, OKa3hIBAIOINEr0 O0YUYAIOIEMYCS HEOOXOMHMYIO TIOMOIIb,

® BBINYCK aTbTePHATHBHBEIX (POPMATOB METOHYECKHX MaTepHaIOB (KPYITHBIH HMIPH(T HITH
ayIHO(aIIIbI);
2. I HHBAIHIOB H JIHI] ¢ OrPaHHYEeHHBIMH BO3MOKHOCTSIMH 3J0POBBS IO CIYXY:
® Ha/IeXall[HMH 3BYKOBBEIMH CpeICTBAMH BOCIIPOH3BeAeHHE HH()OPMAIHH
3. oI HHBAIHAOB H IJHI[ C OrPaHHYeHHBIMH BO3MOJKHOCTSMH 3JOPOBBS, HMEIOIIHX
HapyIIeHHS OIIOPHO-ABHTaTeIbLHOTO armiapara:
® BO3MOKHOCTh OECITPENSIICTBEHHOIO JOCTYIIa OOYYArOIMUXCSI B YUeOHBIE ITOMEIIEHHSL,
TyaJleTHble KOMHATBl H JAPYITHe IIOMeHIeHHSI Kadeapel, a Takke IIpeObIBaHHE B
yKa3aHHBIX ITOMEIEHHIX.
O0Gpa3oBaHHe OOYYAIOIIMXCSI C OrPaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBBS MOXET OBITh
OPraHH30BAaHO KaK COBMECTHO C JAPYTHMH OOYYAIOM[MMHCS, TaK H B OTAEIBHBIX I'PYINIaX HIH B

OTACJIBHBIX OPI'aHH3aIlHX.
HpII OCBOCHHIH IIpOI'paMMbI JHCITHIIJIOTHEBI Gﬁ}*’qﬂfﬂﬂﬂﬂﬂﬂﬂ C OI'PaHHYCHHBIMHI BO3MOKHOCTAMII

3JIOPOBBSI TTPENOCTABILIIOTCSA OecIIaTHO CIIel[HalIbHble YYeOHHKH H Yy4eOHble ITOCOOHS, HHasd
yyeOHasl IHTeparypa H CIIel[HaJIbHBIE TeXHHYECKHe CpeAcTB OOyYeHHS KOUIEKTHBHOIO H
HHIHBH]IYaJIbHOT' O TTOJIb 30BaHH, a TaKKe YCIIYTH CYPAOIePeBOTUHKOB H
TH(IOCYPIOIIEPEBOLIHKOB.



IIpuiaoxenne Nel

OIIEHOYHLIE CPE/ICTBA
K PABOYEH ITPOI'PAMME I10 JUCIHUIIJINHE
«KJIETOUHOE JIBIXAHUE H MU TOXOH/APHH. OIIOCPEJOBAHHLIE
MEXAHHNU3MBbI ' HBEJIN KJIETOK»

(HaHMMeHOBAaHHE OHCLHILIHHEL)

Marucrparypa mo HanpasJieHH10 noaArorosku 06.04.01 buostorus
IIpodguian: KieTouHas H MOJIEKYJIAPHAA OHOJIOTHSA
KBamidukaims (CTelneHs) BRITYCKHHKA: Marucrp

Dopma 00YUEHIS. OUHAas

Cpok ocsoenns OIIOII BO:___ 2 rona

(HOpMamuLeHsill cpox obyueHid)

Cankr-IleTepOypr
2022
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ITACIIOPT
OIIHEHOYHBLIX CPEJICTB
o auciumiInHe «KJjeTtouHoe JbIXaHHE H MHTOXOHApHH. OnocpeoBaHHbIEe MeXaHH3MbI
runoei KJIeT oK»

B pe3yJabTaTte 0cCBOEHHSA JHCHHILIMHBI 00 YUAIOIIMIICA J0JIZKeH 00J1aJaTh cJIeJYIOIHMHA
KoMnereHmuaMu: YK-1, OIIK-2, ITK-2.

OnucaHle nmokasareJjel U KPHTEPHCB oIlcHHBAHNA KOMIIET eHIIHH B nmponecce Hiy"ucHud

THUCITMIIJIHHbI
IToxkazaTe IH JOCTHKeHHS 3AJAHHOT0 YPOBHS OCB OeHHS
KOMIIeTeHIIHH H KPHT éPHH O HHBAHHSA Pe3YJIbT AT OB
KoMmneT eHI[HA Hugukarop ” 00y™eHHS ” ” Olierorible
HayalbHbIH bBaszoBbIi IIpoaBHHYTEIN CpeacCTBA
«Y J1OBJIETBOPHTEID «X 0OpoLIO» «O TIHYHO»
HO»
VK-1 VK-1.1 3HAET: HEKOTOPYIO 3HaEeT: X0p OlIO 3HaeT: oTNH4YHO | 1A TEKYIIEro
CriocobeH AHaIH3HpPYET C OBpPEMEHHY 1O C OBpPEMEHHY FO COBPEMEHHY IO KOHTp OJIA:
OCYL[EC TBIIATE I1p 00JIEMHY 10 Hay4HYI H Hay4HY O H Hay4IHYI H - KB
KPHTHYECKHIA aHaJIH3 | CHTYAaL[HIO Ha VueOHY 10 yyeOHYy 10 yueOHy 10 - I pasnena 1 (3,
I1p 00JIEMHBIX OCHOBE CHCTEMHOTO | JIHTEPATYpPY I10 JIUTEP aTypPy T10 JHTEPATYpPY I10 5, 6), pazziena 2
CHTYyaL[HH Ha OCHOBE | IOJX071a, BhIABIIAA rp obeMam rp o0JeMam rp obeMam (1,3,6,7)
CHC TEMHOTO €€ COCTABJMAIOIIHE H | CTPYKTYPHO- CTPYKTYPHO- CTPYKTYPHO- - AV pasgena 2
roxo/aa, CBA3H MEKAY HHMH | (PYHKLIHOHAJIBHOH (pyHKLIHOHAIBHO | (pyHKLHOHanbHO | (1, 2, 3)
BhIpabaThIBATh OpraHH3aL[HH H OpraHHs arfH H opraHHsalH Jlns
CTpPaTErHo AeHCTBHH MHTOXOHIPHIA MHTOXOHIPHIA MHTOXOH/IP HIA [P OMEKY TOUHOIH
aTTEC TAL[HH:
- KB
VMeeT: VMeeT: VMEET: J1I1s TEKYIETO
-H3BJIEKATh H -H3BJIEKATh H IIp EKPacHO KOHTp OJIA:
aHaJIH3HPOBaTh aHaIH3HPOBaTh BIIAZIEET - KB
HH(p OpMaLHIO H3 HH(pOpMaL[HIO H3 | HaBbIKaMH: - I pasmena 1 (1,
yueOHoi H HayuHoH | yueOHOH H -aHaJH3a 2, 4), pazgena 2
JIHTEPaTYPHL, HayYHOH HHpopMalLHH H3 | (4)
-T10JIb30BaThCA JIHTEP aTyPHI, yueOHoI H - AY pasgena 2
HEKOTOPbIMH -I10JIb30BaThCA Hay4YHOH (4, 3, 6)
HHTEPHET pasHYHbIMH JIHTEPATYPHIL, JlA
pecypcamMH, HHTEPHET -HCII0JIP30BaHHA | TIPOMEKYTOYHOH
-[IPHMEHATH pPECYp CaMH, pasIHYHbIX aTTEC TAL[HH:
HEKOTOpPBIE -[MPHMEHATE HHTEPHET - KB
COBpEMEHHEIE pasnHYHbIE PECYPCOB;
METOOHKH aHaJIH3a C OBpEMEHHBIE -[IPHMEHEHHA
B yueOHOM M ETOIHKH pasIHYHbIX
TP OLIECCE, aHaJ3a B COBPEMEHHBIX
-pedepHpoBaTh vy ueOHOM METOJHK
JIHTEPATYPY I10 I1p OLIECCE; aHaJI3a B
orpezieeHHOH TeMe | -ped)epHp OBaTh yuebHOM
JIUTEP aTypPy T10 TP OLIECCE,
OIpeIeNEHHOH -pedepHpPOBATD
TEME JHTEPATYpPY I10
OIIPEIENIEHHOH
TEME

17




OIIK-2 CriocobeH OIIK-2.1 3HaET: 3HAaET: 3HaET: J1Is TEKYIETO
TBOP Y€ CKH IIprmeHsaeT OCHOBHBIE ITOJIX0/bl | pa3IHYHbIE pasJIHYHbIE KOHT)p OJIA:
HCI10JIb30BaTh B (yHIamMeHTaJIbHbIe | H TEXHHYECKHE MOIX 0Bkl H T10/1X0/IbI H -KB
rp opeccHOHaAILHOH H IMpHEKJIaqHbIE TpeboBaHHA TEXHHYECKHE TEXHHYE CKHE - I pasnena 2 (6,
I eATENbHOCTH 3HAHHA B cepe HEKOTOPhIX TpeboBaHHA TpebdoBaHHA 7)
3HAHHA rpod)ecCHOHANILHOH | COBpeMEHHBIX OCHOBHBIX MHOTHX - AY paszgena 2
(pyHOaMeHTaJIbHBIX H | JeATEIbHOCTH JIIA METOIOB B C OBpEMEHHBIX COBPEMEHHBIX (7, 8)
[P HKJIAJTHBIX [0CTAHOBKH H MOJIEKY IAPHOH METOIOB B METOIOB B JIs
pa3fieNnoB JUCLHIUIHH | pEleHHA HOBBIX OHOIOrHH M OJIEKY JIIPHOH MOJIEKY IAPHOH [P OMEKY TOUHOH
(Mopy nefi), 3a71au OHOIOrHH OHOIOTHH aTTeC TaL[HH:
OTIPENEIA IO IHX - KB
Harlp aBJI€HHOCTh VMEET: VMEET: VMEET: J1s TEKYIIErO
I1p OrpaMm TIPHMEHATD [P HMEHATD AKTHBHO KOHTD OJIA:
MaTHCTPaTypPEI TEOP €THYE CKHE TEOP ETHYECKHE TIPHMEHATH - KB
(¢yHOamMeHTanbHble | (yHOamMeHTanbH | pasHocTopoHHHe | - J[ pa3mena 1
3HAHHA IPH BbIOOpe | ble 3HAHHA IIPH TeopeTHYECKHE (9), pasnena 2 (2)
METO/IA BhIOOpE (¢pyHoameHTaneH | - AV pazpgena 2
MOJIEKY JIAPHOH OITTHMAJILHOTO bI€ 3HAHHA IMPH (9)
OHOIOrHH N1 MeTo7a BeIOOpE T
I10CTAaHOBKH H M OJIEKY JIIpHOH OITTHMAJIBHOTO [P OMEKY TOUYHOH
P el eHHA OHOJIOTHH JJ1A METO7a aTTEC TAL[HH:
KOHKPETHOH 3ajauyd | IMOCTAaHOBKH H MOJIEKY JIAPHOH - KB
p elIeHHA OHOIOTHH N1
KOHKPETHOH I10CTAHOBKH H
3a7a I P el eHHA
KOHKPETHOH
3aJauH
ITK-2 CriocobeH ITK-2.1 3HAET: HEKOTOPBIE 3HAaET: 3HaeT: JIs TEKYIETO
IUlaHHpoBaTh padoty | CHcTeMaTH3HPYET 11p o0IeMbI H OCHOBHBIE aKTyaJIbHbIE KOHT)p OJIA:
H BRIOHpATh HH(pOpPMALIHIO, TeHJIeHL[HH I1p 00JIeMBI H I1p 00/IeMBI H -KB
aZlEKBaTHBLIE METObI | TIOJYYEHHYIO B XOJI€ | pa3sBHTHA HayYHOH TEHAEHLIHH TEHEHLIHH - I pasmena 1
pelIeHHA Hay YHO- BbINoiHeHHA HIIP, obmacTH, pa3BHTHA pPa3sBHTHA (11,12, 13),
HCCJIEOBATE b CKHX aHaJIH3HPYET €€ H I10C BAL[EHHOH Hay YHOH Hay YHOH paszgena 2 (5)
3ajla4y B BbIOp aHHOI COTIOCTABJIAET C H3Y YEHHIO obnacTH, 00acTH, JIs
o0macTH OHOJIOTHH JIHTEPATYPHBIMH CTPYKTYpPhI H I10C BAL[EHHOH T10CBAIEHHOH [P OMEKY TOUYHOH
IaHHbIMH (PVHKLIHH H3Y Y€HHIO H3Y YEHHIO aTTEC TAL[HH:
MHTOXOHIPHH CTPYKTYPBI H CTPYKTYpPBI H - KB
yHxIHH (yHrapH
MHTOXOHPHIT MHTOXOHPHIA H
TIPHBOHT
IlaHHbIE H3
HETaBHO-
oITy OJTHKO BaHHEBI
X HJH €lle
HeoITy OJTHKOBaH
HBIX
JIHTEPATYPHBIX
HCTOYHHKOB
VMeEET: MPUMEHATh | YMEET: VMEET: JIs TEKYIETO
T10JTY YEHHBIE XO0p OIIIO TIPHMEHATD KOHT)p OJIA:
3HAHHA O [IPHMEHATD [10JIY YEHHBIE -KB
TIp OLleCccax, T10JTY YEHHBIE 3HAHHA O - I pasnena 1 (7,
TP OTEKAIOIHX B 3HAHHA O IIp OLIEC CaX, 8), pa3znena 2 (6,
MHTOXOHIPHAX, IIp oL[eccax, TP OTEKAIOIHX B | 7)
OLIEHHBATh [P OTEKANIHX B | MHTOXOHIPHAX, - AY pasnena 2
CTPYKTYPHBIE H MHTOXOHJIPHAX, T10JIHO (10, 12)
(PVHKLIHOHATIBHBIE OLIEHHBATh OLIEHHBATh JIs
CBOHCTBA HEKOTOpPBIE CTPYKTYPHBIE H | TIPOMEKYTOUYHOH
MHTOXOHPHHA CTPYKTYPHBIE H (PYHKLIHOHAIBH aTTEC TAL[HH:
()VHKI[HOHANIBHBI | bI€ CBOFCTBA - KB
€ CBOHCTBa MHTOXOHIPHHA
MHTOXOHJPHH
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ITK-2.2 Onpenenser | 3HaeT: 6a30BhbIe 3HAET. OCHOBHBIE | 3HAET: J1Is TEKYIETO
BO3MOKHBIE METObI H MOAXO0AbI | METO/IbI H rio71p o0HO KOHT)p OJIA:
Har1p aBJIeHH:A K OLIEHKE (DYHKITHH | TOJXO/bI K COBpEMEHHBIE -KB
pa3sBHTHA H MHTOXOHIPHHA oLieHKe JYHKIHH | MeTodbl H - Il pasmena 1
TIEP CTIEKTHRBBI MHTOXOHIPHI. TTIOXOIbI K (10), pasnmena 2
HccJIeJoBaHHA Ha OL[eHKE (6, 7)
OCHOBE (PVHKLTHH - AY paszgena 2
I10JTy Y€HHbIX MHTOXOHIPHIA (11,13,14,15)
PE3YIBTATOB Jlns
Hay 1HO- [P OMEKY TOUHOH
HCCJIENOBATEIbCKOH aTTEC TAL[HH:
paboThI -KB
VMeeT: MOHHMATh VMeeT: VMEET: JLIs TEKYIETO
JIOTHKY I1p OBOJIHTh I1p OBOIHTh KOHT)p OJIA:
I1p OBEIEHHOTO Ka4yec TBEHHY O KaueCcTBEHHY IO -KB
3KCTIEPHMEHTDI, OLIEHKY OLIEHKY - Il pasmena 1
criocodeH OLIEHHTh T10JTY YEHHBIX T10JIY YEHHBIX (11-13), pa3mena
COOTBETCTBHE pPe3yJIbTaTOB, PE3YIbTAaTOB, 2(6,7)
cieJIaHHbIX 11elaTh BBIBOJ O JenaTth BeIBO 0 | - AY pasaena 2
BBIBOJIOB O IIp oL[eccax, TIp OLIEC CaX, (10-15)
TIp oLIECCax, MPOTEKAIHX B | MPOTeKawmHx B | JA
I1p OTEKAIOI[HX B MHTOXOHIPHAX, MHTOXOHIPHAX, | MPOMEKYTOUHOH
MHTOXOHPHAX, OLIEHHBATh OLIEHHBATh aTTEC TAL[HH:
T10JTY YEHHBIM rapamMeTpbl T1ap aMeTPbI - KB
3KCTIEPHMEHTAIbHBI | MHTOXOHpPHAJIBH | MHTOXOHPHAIb
M JJaHHbIM oi H3HOIOrHHH | HOH
pe3yIbTaTaM naTo(pH3HOJIOTHH | (PH3HOIOIHH H
raToH3HOJIOrH
H H OIIp ENEIATD
Har1p aBJIeHHA
nanbHeHIIHX
HCcJe]0BaHHH
OpraHmsanus TeKymero KOHT poJist
HaHMeHOBAHKe TeMbI (Da3jea) Koa KoHTp ostHpYeMOK Haumenoranue
N n/m KOMIETeHI[HH OLleHOYHOI'O
JHCIHILTHHbI
(HJIH ee HHIHKAT OpA) cpeaAcTBA
] Pasznen 1. CtpoeHHe H (PYHKILHMH MHTOXOHIPHIA VEK-1.1, OIIK-2.1, TIK-2.1, KB, 1
I1K-2.2
2 Paspgen 2. MuToxoHapHanbHble Oone3HH H meronbl | YK-1.1, OIIK-2.1, TIK-2.1, KB, AV, 11
OLIeHKH (PYHKI[HOHHP OBaHHS MHTOXOH/PHI ITK-2.2

KB — KoHmponsHsle 60npocst, [ — nemst 014 O0KIao0s, AY - anzopummst YMeHULT

(I)ﬂpMﬂ IMMPOMERYT OYHOM ATTeCTAlHH 10 JUCHHIIJIHHE — 3K3aMeH

ITanbl NpoBEACHNH HpﬂMEHﬂFTﬂ‘IHDﬁ ATTECTAIINN.

JTanbI Buj 3apanus OneHOYHBIE MAT eP HAJIBI b 2 e Lo bt
KOMIIET e HI{H i
] cobecenoBaHHe KB VK-1.1, OIK-2.1, TIK-2.1, TIK-2.2

KB — KoHmponsHble 60NPOCH]

CoOleceroBaHHE IIPOBOAHUTCS IO OmIeTaM, KaKIBIH OWIET COLEPKHT 2 KOHTPOJIBHBIX BOITPOCA.

BpeMmsa Ha rmoarotoeky 30 MIH

KpHTEpHH OlleHHBAaHHA 33 JaHHHA ﬂpﬂME?ﬂFTﬂ‘lHﬂﬁ ATTECT AIIHN.
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Bujg zagaHusa «Heymgos1.» «Y1OBJL» « X 0p OLI10» «OTJHYHO»

CobecemoBaHHe | JleMoHCTpaLHA OTBET HE JIOTHYEH, JleMOHC TpaLHA JIeMOHCTp aLHA

I10 OTCYTCTBHSA 3HaHHH. 3aITy TAHHOC Th OTBETA. 3HaHHI I10 Iy OOKHX 3HaHHH H

KOHTP OJIbHBIM IIpocTpanHoe [IyTaHHLIa B Hay YHbIX 3aJJaHHOMY BOIIPOCY YMEHHE OTBEYATh Ha

BOIIp OcaMm H3JI0/KEHHE TTOHATHAX. H YMEHHE YETKO BOIIPOCHI.
COJZIEP/KAHHA CYTH Tpebyrorcs OTBEYATh Ha SlcHoe, YyeTKOoE
3aJaHHOTO BOITpOCa. IIOTIOTHHTEIBHBIE BOIIp Ochl. M3mHIHE H3JI0/KEHHE
[IyTaHHLIa B Hay YHBIX BOIIPOCHL KpaTKHI OTBET. cOTepKaHH:A.
[TOHATHAX. OTCyTCTBHE
OTCYTCTBHE OTBETOB [IPOTHBOPEYHBOH
Ha psJl HH(pOPMALFHH.
IIOTTOJTHHTEN BHbIX, BnanenHe
HaBOJAI[HX BOITPOCOB. TEPMHHOJIOTHEH.

O EHOYHBIE CPEJICTBA JIJIA TEKYIIEI' O KOHTPOJIA

KﬂHTpﬂ.}IhHhIE BOIIPOCHI

IIpoBepsemMbIe
Ne KB KoHTp 0L HEBIH B OIIp OC HHIAHKATOPbI
KOMIIeTe HIIHH
OxapaKTepH3yHTe MHTOXOHApHaIbHY O JTHK.
JTaJIOH OTBETA!
MuTtoxoHgpHaneHasa JIHK (MTJIHK) - #AByxXuernoyeyHasd KoJbLIEBad MOJIEKYIa, VK-1.1,

1 JOKaMBYIomaacsad B MaTpHKce MHTOXOHApHH. OcobeHHocThio MT/HK sABIsAeTCA OINK-2.1,
HaJIHYHE CrelH(HYECKHX, HEYHHBEPCAIbHbIX TI'e€HETHYECKHX KOJI0OB, KOTOpbIE IIK-2.1, IIK-2.2
KOHPYIOT aMHHOKHCIOTLI. KomiuecTtso MT/IHK Ha KIeTKy BapbeHpyeT oT 200 KormH
110 HECKOIBKHX ThICAY.

IIpoBepsaembIe
Ne KB KoHTp 0/ILHEBIH B OIIp OC HHIHKAT OpPbI
KOMIIeTeHI[HH
Oxap aKTepH3YHTE I'pyITIbl MHTOXOHPHaIbHBIX 3a00J1e BAHHIA.
JTaJIOH OTBETA:
MHUTOXOHApHANIbHbIE 3a0oneBaHHA - 0cCOOBIH Kiacc HacJIeACTBEHHBIX Oone3Held
o0MEHa, B OCHOBE KOTOPBIX JIEKHT HapyIIeHHE (PYHKIHOHHP OBaHHA MHTOXOHApHIIL B VK-I1.1,

2 pe3yabTaTe YMEHbIIAeTcsA BhIpabOTKa SHEPIHMH B KIETKAxX, YTO ABJAECTCA IMPHYHMHOM OITK-2.1,
pasBHTHA crielHUYecKHX cHMITTOMOB. K Kinaccy MHTOXOHAPHAIbHBIX 3aboneBaHHIA IK-2.1, ITIK-2.2
OTHOCAT JOCTATOYHO HIHPOKHH criekTp OonesHeHd HepBHOH, MbIIMIEYHOH, cepeyHo-

COCYHCTOH H SHIOKPHHHOH CHCTEM, YaCTOTa KOTOPBIX cOCTaBIAET ripuMepHo 1:10000
Hac eJICHHA.
IIpoBepsseMbIe
Ne KB KoHTp 0L HBIH B OIIP OC HHIAHKATOPbI
KOMIIETe HITHH
[ TepeuHCcIHTE NPHYHHBI ITOABIEHHA My Tal[HH B MHTOXOHApHanbHOH JIHK.
JTaJIOH OTBETA!
CaMBIMH P acrIp OCTP AaHEHHBIMH IMPHYHHAMH MY TALIHI CIIYKaT 3HI0TEHHbIE VK11

3 (paKTOpbI: OMHOKH B IPOLIECCE pelUHKALHMH H CHCTEME pertapalii. MyTalHH 4acTo [;HI{-E l
BO3HHKAIOT CITOHTAHHO, HO MOT'YT H HaCJIEZI0BAThC A M0 MATEPHHCKOH JIHHHH. K21 K22
MuTtoxoHgpHanbHaa JIHK cnabo 3amMigeHa oT BIMAHHA MyTaréHOB T.K B HeH HeET ’
TMCTOHOB, H JIHIIb B HEOOIBIIOM KOMHYECTBE MPHCYTCTBYIOT J[HK-cBA3bIBaIOIIHE
OenkH, 4yTo 00JIerdaeT roBp €KalLIEe JAeHCTBHE CBOOOIHBIX PaIHKAIIOB.

IIpoBepsemMbIe
Ne KB KoHTp 0/ILHEBIH B OIIp OC HHIHKATOPbI
KOMIIeTe HI{HH

4 Ha30BHTE THITEI HACJIEI0BaHHA MHTOXOHIP HAJIbHBIX 3a00/1€ BaHHI. VK-1.1,




2TaJIOH OTBETA! OIIK-2.1,
I MHTOXOHJpHAIBHBIX 3a0oleBaHHI, B 3aBHCHMOCTH OT IEePBHYHOIO IMOP ayKeHH:A ITK-2.1, IIK-2.2
MTIHK wm a/JHK, XapakTepHbl cleqyIOIHE BapHaHTLI HACJIEO0BaHHA. ay TOCOMHO-
peLiec cCHBHBIH (cHHp oM AnblepTca), X-cLervieHHbIH (cHHapoM BapTa), MaTep HHCKHIA
(MELAS).
IIpoBepsieMbIe
Ne KB KoHTpPOILHBIH BONIPOC HHIHKAT OPbI
KOMIeT eHI[HH
Kakoga poJib MUTOXOHPHH B 3alTyCKe arioriTosa.
DTaJlOH OTBETA.
MHTOXOHAPHH ABIAKTCA 0CHOBHBIM AKTHBH3HPYIOITHM H IMOABIAIIHM (pPAKTOpP OM B VK11
5 r0em KieTok. MHTOXOHApPHANBHBIH IMTyTh arlorTo3a 4acTo 3allyckaeTcd B OTBET Ha C;I'JI{-E 1
roppexaeHna JIHK, a Taoke [ApyrHe BHYTpeHHHE (PaKTOpbl, HarpHMED, MK-2 1 HI{E 5
OKHCIHTEIbHBIH cTpecc. B pesynbTaTe MPOHCXOAHT BbIXOL LMTOXpoMa C M3 o '
MEKM eMOpPaHHOIO IIPOCTPaHC TBA MHTOXOHAPHH B LIHTOIUIA3MY, YTO 3allyCKaeT cOOpKY
artorToCOMBI.
IIp oBepsieMbIe
Ne KB KoHTp 0L HEBIH B OIIp OC HHIHKAT OPbI
KOMIIeT e HI[HH
IedexThl cHHTE3a I'eMOB; Iop PHPHH.
JTAJIOH OTBETA:
I3BecTeH p:Aa 3adojeBaHHIH, BbI3BaHHBIX HACIECTBEHHbIMH HIIH TPHOOPETEHHbIMH
HapyIIEeHHAMH MOP(QHPHHOBOIO CHHTE3a, TaK Ha3blBaeMbIe TIOP(QHPHH, MPHBOAALIHE K VK11
6 neeKTy cHHTe3a remMoryiodOeHa. MHorHe H3 »STHX 3a0oneBaHHMII TIIPHBOIAT K D.HHI{-EI
BBIJIEJIEHHIO TIPENUIECTBEHHHKOB I'eMa ¢ KaJloM HIH MOYOH, KOTopas BCJENCTBHE MK-2.1. TIK.2.2
5TOr0 MOJKET ObIThb OKpalleHa B TeMHO-KpacHbIH LBeT. Tarkke HaOmogaerca ’
OTIOKEeHHE IIop(HPHHOB B Koxke. IIpH Bo3geficTBHH cBeTa 3TO IIPHBOAHT K
o0pa30oBaHHI0 TPYAHOH3IEYHMBLIX BojpIpel. IIpH mopHpHAX dYacThl TaKKe
HEBP OJIOTHYECKHE HAPYIIEHHH.
IIp oBepsie MBI
Ne KB KoHTp 0/ILHEBIH B OIIp OC HHIHKAT OPbI
KOMIeT eHI[HH
OrmmuTe oOpasoBaHHe MeMOpaHHOr0 IOTEHIIHAJIA Ha BHY TpeHHeH MeMOp aHe
MHTOX OHJIPHH.
JTaJIOH OTBETA:
IIpu paboTe ApIXaTeNbHOH LIETMH MHTOXOHJIPHI [P OHCXOJHUT IIEPEHOC IMPOTOHA H3
MaTpHKCAa B OKPYJKaIOUIYIO CPEy, COIPOBOIAIOIIHICA IOABJIEHHEM Ha MeMOpaHe
repernaza 3JIEKTP OXHMHYECKOro IIOTEHI[Hala IIpoToHa. Takue 'sHEprHsoBaHHBIE
MHTOXOHIPHH 00J1afaloT crioc 0OHOCThIO HaKaIUTHBaTh HOHbI KaJIbLHA H opTodocdaTa,
YTO CBA3AHO C HAJMYHEM 3JIEKTPHYECKOT0 IMOTEHLHAaIa H rpajgHeHTa pH Ha mMemOpaHe,
a TakKe ¢ TeM, YTO MeMOpaHbl MHTOXOHAPHIH IMPOHHI[aeMbl A HOHA KalbL[HA H
¢ocaTa. IoHBI Kalbl[HA HAYT IIPH 5TOM BHYTPh MHTOXOHAPHI TIM07] BJIHAHHEM
IpaJHeHTa 3JIEKTPHYECKOro IMOTEHL[HMaNa (BHYTPH »HEPrH30BAaHHBIX MHTOXOHIIPHIT
OTPHLIATENBHBIH TI0TEHIHaNa). TaxkiM oOpa3oM, IMOMy4YaeTcA, YTO TMPOLIECC ITepEHOCa
KalbllMAd COMpKEH ¢ AaKTHBHBIM TPAHCTIOPTOM T[IPOTOHOB 4Yepe3 MeMOpaHHbIH V.11
o roreHiMan IloBpekgeHHe MHTOXOHPHAIbBHBIX MeMOpaH TMPHBOJHT K CHHKEHHIO C;HI{-EI
MOTEHIMAada Ha MemOpaHe, TIpeKpaIlleHHI0 aKKyYMYJHL[MH HOHOB  KaJIbL[HA MK-2.1 1']1{2 )
MHTOX OHZIPHAMH H BBIXOY 3THX HOHOB H3 MaTpHKCa B LIHTOILIa3MYy. o '
CompszkeHHe 4epe3 pH wmeer wMecto mpH  TpaHcriopTte (QocdaTta BHYTPD

SHEPTH30BaHHBIX MHTOXOHAPHH. benkoBbiii riepeHocuHK (ocdaTa Ha BHYTPEHHEH
MeMOpaHe MHTOXOHAPHI OCYI[E€CTBIAET rporiecc oOMeHa, TaK YTO B LIEJIOM IIEPEHOC
(ochaTa HE COIMPOBOKIAETCA IIEPEHOCOM 3apsAda H ¢ TOYKH 3pEHHA CTEXHOMETPHH
SKBHBajJdeHTeH JHPPY3HH depes mMemOpaHy HeJHCCOLHHpOBaHHOH (ochopHO
KHcI0Tel. HarpaBneHre mu@Qy3HH 5ToH KHCIOThI OMNpPENENAeTcA TIpaJHEeHTOM
KOHLIEHTPALHH BOJIOP OHBIX HOHOB, TaK Kak (pocdopHasd KHCIIOTa JHCCOLHHPYET IMPH
HefiTpanbHbIX pH H ee mepeHoc depe3s MeMOpaHy oO3Ha4YaeT TIEPEHOC ITPOTOHOB.
IIpoliecc 3TOT MPOHCXOOHUT U3 00acTH OonbiieHd B 001acTh MeHbIIEH KOHLIEHT) al[HH
HOHOB Bopgopona. ITonyvaeTca, TakuM oOpa3oM, 4TO B IIpHYHHA TpaHcriopTa ¢ocdaTa
BHYTPb MHTOXOHAPHH 5TO JIBIKEHHE TIIPOTOHOB HapykKy TIIPpH SHEPrH3aLHH
MHTOXOHZpHH. IIpH 5TOM COMpsKeHHE TpaHCropTa ¢ocdara H  IPOTOHOB




OrrocpeaoeaHo roABJICHHEM IPadHEHTA pH Ha MEMG[]HHE.

Ne KB

KOHTpO/ILHBI BOIp ocC

IIp oB epsieMbIe
HHIHKAT OPbI
KOMIIeTeHI[HH

OrmmuTe OKHCIHTEIbHOE (ochOopHIHPOBaHHE

OTAalloH OTBETAa:

JbIxaTenpHaA 1€Mb — 53TO IJIaBHAsd CHCTEMA I[IPEBpAIlEHHA SHEPTrHH B
MHTOXOHPHAX.  34€ch  IIPOHCXOJHT  IIOCJIEZIOBATENIbBHOE  OKHCJIEHHE H
BOCCTAHOBJIEHHE  3JIEMEHTOB  [bIXaTEIbHOH LIEMIH, B  PE3yIbTaTe€  4€ro
BbICBOOOKaeTcA HEOOMBIIHMH MOPLIHAMH SHEPTHA. 3a cUeT 3Toi sHepryH 13 AJ[D
H ¢ocdarta oOpasyerca AT®D. IlosToMy TOBOPAT, YTO OKHCJIEHHE (TIepeHoC
3JIEKTPOHOB) coIpsAkeHo ¢ QochoprmpoBaHHeM. OKHcIeHHE cyOcTpaToB JaéT
SHEPTHIO [JA TIEPEKAYKH TMPOTOHOB YEPE3 BHYTPEHHIOK MHTOXOHOPHAIIBHY O
MEMOpaHy — 3TO, B CBOIO O4ep €llb, aKTHBHPYeT AT ®-cHHTa3y, TaKHM 00pa3 oM HIET
COIpP KEHHBIH ¢ OKHCIIEHHEM CHHTE3 AT @, rmosToMy BeCh IIPOLIECC HOCHT Ha3BaHHE
OKHCJTHTENbHOE (hoc( Op HITHP OBAHHE.

YK-1.1,
OIIK-2.1,
IK-2.1, TIK-2.2

Ne KB

KOHTpPO/ILHBIH BONp OC

IIp oB epsieMbIe
HHIHKAT OpPbI
KOMIIeTeHI[HH

OIMHIIHTE KaK HCCICOYIOT MHTOXOHIOP HH.

JTaJlIOH OTBETA:

MHTOXOHJIpHH B KJeTke 00pasyIoT IOABHAHYI CE€Tb, H B KJIETKE ITOCTOAHHO
TIPOHCXOOAT CIHAHHA H OEIeHHA MHTOXOHIPHI, MMO3TOMY HMEET CMBICII FOBOPHTH
He 00 OTENbHBIX MHTOXOHIPHAX, a O MHTOXOHJpPHAIbHOM peTHKyJIyMe. JInA
PETHCTPALMH  H3MEHEHHA  MHTOXOHPHAJIBHOIO  PETHKYJIYMa  HCIIONb3YIOT
CIELHAJIBHBIE KpacHTENIH — MHTOTpakepbl. MHTOTpEKEp 5TO IIOJIOKHTENRHO
3apsKeHHada, rHapodoOHaA MoJeKyla, OHa I[IPOXOAHT 4Yepe3 MemMOpaHbl H
HaKarUuTHBaeTcA B 00JacTH HaKallJIMBaHHA OTPHLIATENIBHOTO 3ap Afja MHTOXOHIPHIT.

VK-1.1,
OIIK-2.1,
ITK-2.1, TIK-2.2

Ne KB

KOHTpOJIbHBIH BOMp OC

HpﬂBEpHEMI:IE KOMIIETEHIIHH

10

OrMIHTE ABIXATCIIBHY K LIEI1b MHTOXOHPHI

JTAaJIOH OTBETA:
Ha BHyTpeHHell MeMOpaHe MHTOXOHAPHI JIOKAMH3YeTCA 3JIEKTPOHHO-TPaHCIIOPTHAA
(bIXaTenbHaA) LIEMb [EPEHOoCa 3JEKTP 0HOB. JIbIXaTelnbHaA LIEMb MPEICcTaBIAET c00o0fd
pAn OenKOBbIX KOMILIEKCOB, BCTPOEHHBIX BO BHYTPEHHIOKH MHTOXOHPHAIBHYIO
MeMOpaHy. CyIecTBYIOT TPH IMaBHBIX (pepMeHTHbIX komruiekca. Ilepsorii (HAJIH-
JerHporeHa3HbIH), KOMIIJIEKC IMPHHHMAET 31aekTpoHbl oT HAJIH H nepeHocHT HX BO
BTOP OH KOMILIEKC, KOTOPBIH B CBOIO OUEPENh, [TEPEHOCHT HX Ha TPETHH KOMIUIEKC, a OH
HX [IEp €]a€T Ha KHCJI0p 0fI, B pe3yJIbTaTe Yero o0OpasyeTca BoJa.

B pesynwTaTe eATeNnbHOCTH (pepMeHTOB oOpasyercss H30BITOK HOHOB BoOfjopofia B
MeAKMeMOpaHHOM TTPOCTpaHCTBE (TPOTOHHBIH IpagHeHT). Bo BHY TpeHHIOK MeMOp aHy
BCTpOEHbI MoJeKyJbl (pepmeHTa ATdcHHTETa3bl, B HOXKKE KOTOPBIX pacriojiaraercs
IIpOTOHHBIH KaHal. IoHel H+ ripoxogar yepes kaHan AT dD-cHHTETa3bl B MaTpPHKC, TMPH
3TOM  SHEPrHA  TPaAHCIIOPTHPYIOMHXcA  HOHOB  H+  Hcrmonb3yerca A

(oc oprmipoaHia AT D i3z AJID. docdoprmp oBaHHE.

YK-1.1,
OIIK-2.1,
ITK-2.1, IIK-

I3
I3

Ne KB

KOoHTp 0/IbHBIR BONpoOC

IIpoBep ssemMbIe
KOMIIeTe HI{HH
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OrmiiHTe ariorros. HpHIﬂ"ﬂ‘HJI BEOSHHKHOECHHA H POJIb B KH3HCOCATCIIBHOCTH
OpTraHH3Ma.

DTaJIOH OTBETA:
ATIOITTO3 MOKET ObITh HHHLIHHP OBaH BHEITHHMH H BHY TP €HHHMH (paKTOpaMH.

IIporpamMmMHpyemMas KJ€TOYHad TIHOENb HIH aroITo3 ABAETCA  BakKHEHIIHM
MEXAHH3MOM KOHTPOJIA KJIETOYHOH TITONyJIAIMH B MHOTIOKJIETOYHOM Op FaHH3ME.
OcHoBOH ero (VHKIHH ABIAETCA ypaBHOBemHBaHHe 3(dekTa IpomidgeparpH
KIETOK H SIHMHHAL[HH ITOBPEAKJIEHHBIX. AITOIITO3 CJHYKHT MOJEKYJIAPHBIM
MEXaHH3MOM, oO0ecrieuHBaKIIHM CcTapeHHE H CMEPTh JKHBOIO OpraHH3Ma, 4To,
BO3MOKHO, HE OY€Hb TIIOJIE3HO JJIA HHAHBHIA, HO 4Ype3BbIYAHHO BakHO [IA

VK-1.1,
OIIK-2.1,
ITK-2.1, IIK-

P
)

cTaOHJIBHOCTH IOy JIALMH. Kpome Toro, oH HrpaeT BakKHY 10 pojib B SMOPHOHAIbHbBIH

[
)




MepHoyl, I'ZIeé YYacTBYeT B IIpolleccaX o00pa3oBaHHA CTPYKTYPRI (POPMHPYIOUIHXCA
OpraHoB H TKaHEH.

Ne KB KOoHTp 0/IbHBIR BONpOC LIpoBepsiembie
KOMIIeT eHITHH
OrmMuHTe arorrros. @asel pasBHTHA arlorrosa
ODTaJlOH OTBETA:
MHTOXOHAPHH — LIEHTpalbHbIH YYaCTHHK 3allycKa BHYTPEHHEro ITyTH ariorrosa.
ATIOITTO3 — 3TO 3arlp orpaMMHp OBaHHasA KJI€TOYHasA rHOEIb. VK-1.1,

12 IIpoliecc arorro3a MOKHO VCJIOBHO pasZeIHTh Ha TpH (pasbl. CHIHAIBHY IO OIK-2.1,
(HHHLHHPVIONIYIO) B KOTOPOH TIIPOHCXOJAHT 3allycK ariormosa; 3(QeKTopHYVIO, B ITK-2.1, TIK-2.2
KOTOPOH TIPOHCXOOHUT TIIOCNIENOBATENbHAA AaKTHBAL[MA CHCTEM arlorro3sa H
AerpagalHoOHHY0, B KOTOPOH TPOHCXOAHT poOfieHHe KIETKH Ha OTHebHbIe
BE3HKYJIbI.

Ne KB KOHTP 0/IbHBIK BONpoOC IIpoBepsiembie
KOMIIeT eHITHH
VKakHTe p oJIb MHTOXOHAPHI B ITp orpaMMHpPY eMoi KieTouHoH rvdem. CBA3b
BHEIIHEr0 H BHY TP EHHETO ITy TEH artorrrosa.
JTaJIOH OTBETA:
IHHI[HALHA arorrro3a MOKET IIPOHCXOHTD ¢ MOMOI[bH BHEIHHX (BHEK/IETOYHBIX)
HIIH BHYTPHKIETOUHBbIX (pakTopoB. HecmoTpsa Ha pasHooOpasHe HHHLIHHPYIOMIHX VK-1.1,
13 (paKTOpOB, BBIJIEIAIOTCA JiBa OCHOBHBIX ITyTH TIIepefJaud CHrHajla ariorros3a: OIK-2.1,
p ELIENTTOP-3a BHCHMBIH (BHEIIHHI) CHMHAJbHBIH My Th ¢ Y4acTHEM p eLIerITOp OB rHOEH IK-2.1, TIK-2.2
KJIETKH H MHTOX OHpHaIbHBIH (BHY TpeHHHIT) Iy Th. CBA3Y IOIHM 3BE€HOM JIBYX ITyTei
cyaHUT Bid - omHogomMeHHBIH rIpoarlonToTHYeCKHI OelnoK - IIpedcTaBHTEND
cemerdcTBa Bcel-2. OH akTHBHpYeETCA HHHIHATOPHOH Kaclia3oH BHEIIHEro IIyTH
ariorrTo3a H 3arry CKaeT BHYTPEHHHH Ty Th, aKTHBHpYA Bax/Bak.
Ne KB KOoHTp 0/IbHBIR BONpoOC lpoBepsiembie
KOMIIeT eHI{HH
OIMHIIHTE PEryJALIHI0 BHY TPEHHETO ITYTH arlorrrosa.
DTaJOoH OTBETA:
ATIOITTO3 — ATO 3arlp orpaMMHpOBaHHasA KIeToUYHaA THOeNIb. AKTHBAL[HA BHY TP €HHETO VEK-1.1,

14 ITy TH ariorro3a CBA3aHa ¢ p €aKiHeH KIIETKH Ha BHY TP EHHHE IT0Bp €KEHH A, Harlp HMEP OIIK-2.1,
JTHK. KmodeBprIMH OelKamMH B 3aIlycke BHYTPEHHEro ITyTH arlollTo3a SBJIAIOTCA ITK-2.1, TIK-2.2
Oemxn cemericTBa Bcel-2. Bemxui cemefictBa Bel-2 (B-cell lymphoma) -perynaropsl
ariorTosa.

Ne KB KOHTP 0/IbHBIR BONPOC LIpoBepsiembLe
KOMIIeT eHITHH
OrmumHTe MHTO(ArHw, polib B MO EPAKaHHH MHTOXOHIPHI.
JTaJIOH OTBETA:
AyTodarya, B pe3yiabTaTe KOTOpPoH crielHpHYeCKH YHHYTOMKAKTCA MHTOXOHIPHH,
HO HE [pyroe cofep:HMO€ KIETKH, Has3bIBaeTcad MHUTogarHei. JlemeHHe VK-1.1,

15 MHTOXOHpHI HeoOXomgumo TMpH wMHTodarmH. EcoiH B 4YacTH MHTOXOHAPHI OIK-2.1,
TP OH30IILI0 HAKOIUIEHHE HETIPaBHIIbHO CBEPHYTHIX OEJIKOB HIH JPYTHE HapyIlleHHE, ITK-2.1, TIK-2.2
He TMojJie/KallHe perlapalHd, TO 3Ta MHTOXOHJPHA OyJIeT OTHeNeHa H pa3pylieHa.

IIpemmomaraerca, urto MHTO(arHa HeoOXomHMa A COXpPaHHHHA KavecTBa
MHTOXOHPHH.
Ne KB KOoHTp 0/IbHBIR BONpoOC LpoBepsiembLe
KOMIIeT eHI{HH
Has3 0BHTE MOJIEKYJIAPHBIH MEXaHH3M JI€JIEHHA MHTOXOH P HH.
DTaJIoH OTBETA:
MHTOXOHAPHH — OYE€Hb IMOJIBHAKHbIE H IUIACTHYHBIE OPraHeIUIbl, KOTOPBIE ITOCTOSHHO
H3MEHAIOT CBOIO (POPMY H CIIHBAIOTCA ZIPYT € JIPYTOM, a 3aTeM BHOBb Pa3JelIAIOTCA. VK-1.1,

16 MHTOXOHOPHH >YKapHOTHUYECKHX KIeToK He coOHparoTca de novo, a o0pa3yroTcsa B OIIK-2.1,

pe3yIbTaTe AEINEHHA VKE CYIIECTBYIOU[HX OopraHesl. B pesyipTaTe 3TOr0 rpoLecca IK-2.1, TIK-2.2

Bce  OHONOrHYecKHe  MOJIEKYJIbI  pacIipelleIAlTea  MeXTy  JouepHHMH
MHTOXOHJPHAMH. 3a JeleHHe MHTOXOHAPHH OTBedaloT JHHAMHH-TI0]00HbIe OelKH,
Cr1ocoOHbI€ 3a cUeT 3HEPTHH rHp onH3a I'TD MeHATh ¢BOHO KOH( OpMALIHIO.




Nt KB

KOHTP 0/IbHBIK BONpPOC

IIpoBepsaeMbIe
KOMIIeT e HI{HH
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OrmmHTe (peHOMEH reTEP OrLTa3MHH.

ODTaJoH OTBETA:

['omMorutasMHA — KOrjia BCE MHTOXOHIPHH B KIIETKE COIEPKAT HIEHTHYHBIH FEHOM,
reTepP OIUIasMHA - B KIETKE cYIecTBYOT 2 THia MTIHK: 4acTh HOpMaIbHOH, YacTh
MYy TaHTHOI. IIpH 3ToM B 3MOpHOreHe3 € H MHTOTHYECKHX JIeJIEHHAX pacrIp e/leIeHHe
MHTOXOHJIPHI H, cO0TBeTCTBeHHO, HX JIHK GyeT MpoHCXOAHTh ¢JTy4YaiHbIM
oOpazom. B pe3ynbpTaTe 4ero MoeT MoJIyIHThCA pa3HOE [TIOTOMCTBO - Y OJIHHX
MT/IHK Gyzer ofjHHaKoBas -roMoIUiasMHuYecKas, v IPYIHX - OyJeT cofepKaTh H

HOPMAaJIBHY 0 H My THp oBaHHY 10 JIHK - reTeporuiasMHuecKas.

VK-1.1,
OINIK-2.1,
IK-2.1, ITK-2.2

Ne KB

KOHTpO/ILHBIH BOnp oc

H[]UBE[]HEMI:IE KOMIIETCHIIHH
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VkaxHTe 0co0eHHOCTH NIE‘ITDKGHII,]]HIL:I B pa3JIHUHBIX THIIAX 3VKAPHOTHYCCKHX KJIICTOK

JTAJIOH OTBETA!

I IepemMenieHHe MHTOXOHAPHIA B LIHTOIUIa3Me CBA3aHO ¢ MHKP OTPY O0UKaMH, 4TO

OIIp ENENAET HX OPHEHTALIHIO H pacripeNeneHHE B KIETKE. B HEKOTOPBIX KIIETKAX

MHTOX OHZPHH (pHKCHpPOBaHbI BOMH3H MecT rioTpedneHna AT®, HarlpHMep, B
CEpAEYHOH MBIIIILIE OHH P acTIONaralTca MEKIY MHO(QHOPHILIAMH, a B CTIEpMATO30Hax
TUI0THO 0OBHBAIOT K'Y THK.

B MHTOXOHApPHAX II€4eHH BHY TPEHHAA MeMOpaHa cOCTaBJIAET TPEThIO YacTh BCEX
MeMOpaH KIIETKH, B MHTOXOHIPHAX CEPAEYHOH MBIMILLI KOJTHYECTBO KPHCT B TPH pas3a
OoJiblne, YeM B MHTOXOHJIPHAX IME€YEHH, YTO CBA3aHO C BbICOKOI MOTPEOHOCThIO KIETOK
cepaia B ATD. KpHetaM MHUTOXOHIPHH B Pa3/IMYHBIX KJIETKAX CBOHCTBEHHEI

Mop (postorHye ckHe 0coOeHHOCTH H pa3JIHYHbIH cocTaB (PEPMEHTOB.

VK-1.1,
OINIK-2.1,
ITK-2.1, TIK-2.2

Ne KB

KOHTpOJIbHBIR BOIp OC

HpﬂBEpHEMI:IE KOMIIETEHIIHH
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PacckaxHTe 0 TCOPHH IIPp OHCXOA T CHIHA NIE‘ITDKGHI[DI’[FI. TEG[]HH BH,I[DCIM'SHGE d.

JTaJIOH OTBETA:

B 1890 rogmy P AnpTMaH BBIZABHHYJ TIHIIOTE€3Y O TOM, YTO MHTOXOHIPHH H
pacTHTeNbHbIE TIIMAcTHALI BO3HHKIH H3 BHYTPHKIETOUHBIX OaKTepHil, KOTOpble
BCTYITHJIH B CHMOHOTHYECKYIO CBA3b ¢ KJIeTKaMH X03iHHa. Co BpeMeHeM 3Ta THIIoTe3a
cTalla TeopHel, IIOATBepkIEHHOH MHoMecTBoM (akToB. CornacHO 53TOH TEOpHH,
rosBieHHE (POTOCHHTEIHPYVIOMHKX OakTepHi Ha 3emie MpHBEIO K HaKOILIEHHIO
KHcIopoa B atMocdgepe B KadecTBe I1000YHOro MpoaykTa HX MeTalosI3Ma.
VBemHiYeHHe KOHLIEHTpaLlHH KHCJIopoda cJienalio *KH3Hb aHa’poOHbIM rerepoTpodam
Oonee caokHOH, H HEKOTOpPbIe H3 HHX IIepellJH OT OecCKHCJIOpoAHOro OpokKeHHA K
OKHCIIHTEIbHOMY  (poc(POPHIHPOBAHHIO JJIA IIOJyUeHHA 5HHEPrHH. AspoOHble
rerepoTpodnl 3¢dexTHBHee paszaraloT opraHHYecKHe BelecTBa, oOpasyiolHecsa B
pe3ynbTaTe (PpoTOCHHTE3a, 0 CPaBHEHHIO ¢ aHa’p oOHBIMH OaxkTepHAMH. HekoTopbie
aHa’p 00kl 3axXBaTHIH a’po00B, HO HE IIepeBapHIH HX, a HCIIONb30BaJH B KauecTBe

SHEPreTHYEeCKHX CTaHLHH — MHTOXOHIPHIL.

VK-1.1,
OIIK-2.1,
ITK-2.1, TTK-2.

[
[
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VKaKHTE P OJIb I'v[[f*ITDKGH,I[pr]IL:I B ABJICHHAX CTapCHITA

JTaJIOH OTBETA:

CyuecTBYIOT JBE OCHOBHBIE TPYINIbI TEOPHH CTapeHHA: IEHETHYECKHE H TEOPHH
KJIETOYHOI'O TIOBPEXKIEHHA, H HH OfIHA TEOPHA CTapEHHA HE MOKET HTHOPHPOBATh
P OJIb MHTOXOHIP Hi.

CpobonHopagHKalbHad TEOPHA IIPEKAEBPEMEHHOIO CTApPEHHA VYTBEPIKOAET, YTO
CTapeHHE TIPOHCXOJHT H3-3a HAKOIUIEHHA TIOBPEAKIEHHH B KIETKAaX, HaHECEHHBIX
cBOOOTHBIMH pajHKaIaMH ¢ TeUeHHEM Bp emMeHH. HakoruieHre 00JIbIIoro KOJIH4YeCcTBa
TAKHX TTOBPEKJIEHHI B KJeTKax IPHBOJHT K HapYIIEHHI0 HX HOpMalbHOH paboThl
(pyHKIH) ¢ MOCHEAYIOUN[HMH H3MEHEHHAMH, COOTBETCTBYIONIHMH CTapeHHID H
MPHBOAIIMMH K 3a0oneBaHHAM. OCHOBHBIM HMCTOYHHKOM CBOOOJIHBIX pagHKaIoB,
TI0Bp EK[A0IHX GHOJIOTHYECKHE MAKp OMOJIEKYJIbI, SBJAKOTCA MHTOX OHJIPHH.

VK-1.1,
OINIK-2.1,
IK-2.1, ITK-2.2

TeMbl JOKJIAT0B




Pasgea 1. Crpoenne 1 QyHKIMH MHTOXOHIPHH

.
2.
3.

el
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10.
11.
12.
13.

McTopus OTKPBITHSA MUTOXOHAPHH, METOBI BH3YATIH3AIIHH MHTOXOHIPHI.

[ IponcxoxaeHne MUTOXOHIPHI. TeopHs SHAO0CHMOHO34.

CTpYKTypa MHTOXOHJIPHIH, €€ pasHooOpaszue. DopMa H OpraHH3alMsd MHTOXOHJPHH B
KJIETKE.

OCHOBHBIE OHONIOTHYeCKHE () YHKITHH MHTOXOHIPHH.

YIBTPpacTPyKTypa MHTOXOHAPHH, BHEIIHSASI H BHYTPEHHSII MeMOpaHa, Me:xMeMOpaHHOe
ITPOCTPAHCTBO, MATPHKC.

JIokaim3ansg  BaXXKHEHIIHX  (JepMEHTOB B MHTOXOHAPHAX.  CyIllepKOMIDIEKCHI
IbIXaTeIbHBIX ()epMeHTOB. MHTOXOHIpHAIbHASI TTOpPa.

[{uxi Kpebca, npxanne. MDepMeHTHI AbIXATEIBHOM 1IETTH.

Crares ATO, AT®O-cuHTas3a. TeopHsa XeMHOCMOTHYECKOT'O COITPSIKEHHS.

TpancMeMOpaHHEBIH 3JIEKTPOXHMHYECKHH MTPOTOHHBIN IMOTeHIMAal. Poimb B cuHTese AT,
B KOHTPOIIE CKOPOCTH JBbIXAHHS, B TeHepal[HH aKTHBHBIX (pOpM KHCIIOPOAa.

PacrierieHne JKHPHBIX KHCIIOT ITYTeM OeTa-OKHCIIEHHA.

MHUTOXOHAPHHM KaK JIEIT0 KaIbI[HA. KalbIeras peryisiis.

Poms MHTOXOHAPHI B ITPOIIECCE AIIOIITO34a.

CurHaimbHagd (YHKIMS MHTOXOHJApPHIH. PerynsaropHble OelIKH, acCCOI[HHPOBAaHHBIE C
MHTOXOHPH SIMH .

Pazgen 2. MurtoxoHApHAJbHbIE 00JI€3HH H MeTOAbl OIeHKH (PYHKIIMOHHPOBAHHSA
MHTOXOHAPHH

1.
2.
3.

MutoxouapuanpHasa JJHK. Peryisumig ee permkaiii, TPaHCKPHUIIIHH, TPAHCIISIIHI.
THIIBI H IIPHYHHEL ITOBPEXKIEHIH MHUTOXOHApHabHOH J[HK.

['eHeTHKa  MHTOXOHAPHAIBHBIX  3a00JIeBaHMH, OOVCIOBIIEHHBIX  MYTAalHSMH B
MHTOXOHAPHAIbHOH 1 saepHon JJHK.

MHUTOXOHIPHATIFHEIE 3a00JIEBaHI . KITaCCH(PHKALIHS, TKaHE CIIEITH(PHYHOCTS,
CHMIITOMAaTHKA.

JIMarHOCTHKAa MHTOXOHJIPHAIBLHBIX 3a00leBaHMil. J1abopaTOpHBIE H TI'eHEeTHYECKHE
HCCIeMOBaHNd. TepaleBTHYECKHE IIOAXOABI K  JIEUEHHIO  MHTOXOHJIPHAIBHBIX
3a00eBaHHH. | IepCIIEKTHBEL pa3sBHTHS TEPATIHH.

COBpeMeHHBIE METOABI OIIEHKH CTPYKTYPHOH  OpraHH3al[ii  MHTOXOHAPHIL |
MHTOXOHAPHAIIEHOH JHHAMHKH.

CoBpeMeHHBIE METOABI OLIEHKH (PYHKITHOHAIIEHOI'O COCTOSHHS MHTOXOH[PHIA.

AJIropMTMBI YMEHHH

Paszgen 2. MurtoxoHJpHAJIbLHbIE O00JIE3HH H MeTOJbl OIeHKH (PYHKIHOHHPOBAHHA
MHTOXOHIPHH

L.

OOy4YaroIHiics JeMOHCTPHPYET YMEHHE CO3/aTh IIPOTOKONI TPaHC(EKIMH KIIETOYHBIX
KYILTYP IT1a3MHAaMH cHeTeMBI splitGFP 171 olleHKH JIHaMHKH MHTOXOH I PHI.
OOVYaroIuiicsad  JeMOHCTPHPYET  YMEHHe  co3ZaTh  JIaOOPaTOPHEIN  ITPOTOKOII
HMMYHOIHCTOXHMHYECKOTO  OKPAIllMBAHMS MBIIIEYHOH TKAaHH IS OIPEJIEIIEHH
KOIIMYECTBEHHOI'0 H KaYECTBEHHOI O COeP/KaHH I MHTOXOHIPHAILHBIX (DEPMEHTOB.
OOy4JaroIuiicss JeMOHCTPHPYET VYMEHHE CO3JaTh IIPOTOKON aHalIM3a  (PYHKI[HH
MHTOXOHJIpHII Ha IpHOope Seahorse, MOXKET pacCUHTaTh KOHIIEHTPAIL[HH HHTHOHTOPOB
KOMIUIEKCOB JIBIXaTEIbHOM IIEMH, HEOOXOMUMBIX JJIS IIPOBEIEHIS SKCIIEPHMEHTA.
OOVYYaArOIIHIICS IEMOHCTPHPYET 3HAHHE alTOPHTMA ITPHTOTOBJIEHHS KIIETOYHBIX JIH3aTOB,
HEOOXOAMMBIX  JUIS  JH(QepeHIHaIbHOH  OKpPacKH  MHTOXOHJAPHAIIBHOH  H
IUTOIIa3MaTHYECKOH (PPaKI[HH METOIOM BECTEPH-0IIOT.

OOVYaroIuiicsad  JeMOHCTPHPYET  YMEHHe  co3ZaTh  JIaOOPaTOPHEIN  ITPOTOKOII
(pIIyOopecleHTHOrO OKpaIlHBAaHHA OSIIKOB MHTOXOH JPHH.

I3
N



10.

1.

12.

13.

14.

15.

OOVYaroImuicss JIEMOHCTPHPYET VYVMEHHE CO34aTh TIIPOTOKONI OIEHKH TIPOXYKITHH
aKTHBHBIX (pOPM KHCIIOPOJa C HCIIOIb30BaHHEM KIIeTOYHOIO IIHTOMETPa

OOVyYaroImuics JAEeMOHCTPHPYET VYMEHHE BBIOpaTh aJcKBAaTHBIE ITOIOKHUTEIILHBIE H
OTPHILATEIbHBIE KOHTPOIIH ITPH OLIEHKE IPOI[ecCa MHUTO(ArHH METOL0M BeCTEPH-0IOT.
OOy4JaroIHiics JeMOHCTPHPYET Ha aMIUIH(PHKATOpe YMEHHE CO3JaTh all OPHTM HOBOMH
IIpOrpaMMBl IS ITPOBEAEeHHSA KomuuyecTBeHHOH III[P g OlleHKHM KOIMHHOCTH
MHTOXOHApHaIbHOH /IHK ¢ HcImonmp30BaHHHEM pedepeHCHOI0 T'eHa

OOyyYaroIuIcs AeMOHCTPHPYET YMeHHe padorars ¢ OazaMH JaHHBIX HYKIEOTHIHBIX
IOCIIeJOBATEIIbHOCTEH H MOAOHPATh ITpanMephl 1 AeTeKiHH Mt/ JHK.

OOy4YaroImuiicss JAeMOHCTPHPYET VYMEHHE KAa4eCTBEHHO H KOIMYECTBEHHO OIIEHHUTH
pPe3yIbTaThl BECTEPH-0I0Ta H OXapaKTEePH30BaTh IIPOIeCC MUTO(MAarHi, aKTHBHPOBAHHBII
pa3o0IHTENEM SIEKTPOH-TPAHCIIOPTHOH 1erm FCCP.

OO0yYaroIHiics IEMOHCTPHPYET YMEHHE HHTEPITPETHPOBATE PE3YIIBTATEL
HMMYHOTHCTOXHMHYECKOH  OKpacKH IS OIPENelIeHHS  KOJIMYEeCTBEHHOIO M
KauyeCTBEHHOI'O COJIep KaHH MHTOXOHAPHAIbHEIX (DEPMEHTOB Ha CBETOBOM MHKPOCKOIIE.
OOVYYarOIMHIICS JEMOHCTPHPYET YMEHHE IIPOaHAJIM3HPOBATh JAHHBEIE KOIMYECTBEHHOH
orieHKH umcia Moinekyin M1 /JHK mocie mposegenus I11[P B pexxiiMe peallbHOIO BpeMEHH
OOVy4Yarolmuiicss JAeMOHCTPHPYET VYMEHHE IIPOAHAIIM3HPOBATh PE3YIIbTaThl OKPACKH
MHTOXOHJIPHAIbHBIX OEIKOB Ha ()IIyOpeCIleHTHOM MHKPOCKOIIE.

OOVYYaroIHICS JEMOHCTPHPYET YMEHHE TPaKTOBAaTh Pe3VIIBTATHI OIEHKH JbIXaTeIIbHOH
(PYHKIITHH H KOHI[EHTpallHH KHCIOpOJa, IIONy4YeHHBIe C HCIIOJIb30BaHHEM ITpHOOpa
Seahorse B KyIbTYpe KIETOK.

OOy4Yaromics JeMOHCTPHPYET YMEHHE HHTEPIIPETHPOBATh PE3YIILTATHL SKCIIEPHMEHTA
10 OIIEHKE KOHIIEHTPAI[MH KaIbIH, HEOOXOMHUMOIO IS OTKPBITHS MHTOXOHAPHAILHOH

TIOPHI.

OIIEHOYHBIE MATEPHAJIBI 1JI1 IPOMEXYTOYHON ATTECTAILIUN

KﬂHTpﬂ.}]beIE BOIIPOCHI

IIpoBepsaeMbIe
Ne KB KOHTPpOJILHBIA BOIIPOC HHIHKaTOPbI
KOMIIeTeHIIHH
Hto Takoe MHTOXOHApHAaNsHAA [JHK.
DTAalOH OTBETA:
YK-1.1,
1 MurtoxonapuamsHad JIHK (MT/IHK) - mByxuemoueyHas KOIbI[EBAad MOIEKYIIA, OITK-2. 1
TOKATH3VIOIIAACI B MAaTPHKCce MHUTOXOHIpHI. OcobeHHOCTE MTJIHK sBideTcs
HATHYHEe COOCTBEHHOTO TEeHETHYECKOro Koma. B Kakmodl MHTOXOHIPHI
HeCKOIBKO Kormii MT/IHK.
IIpoBepsaeMEIe
Ne KB KOHTpOJIBHBI BONPOC HHIHKATOPLI
KOMIIeTeHIIHH
XapakTepHCTHKA IPYIIIBI MHTOX OHIPHAIBHEIX 32001 € BaHII.
DTAalOH OTBETA:
2 MuroxoHapHanbHbIe 3a00lIeBaHH - 0COOBII KiIacc HacleACTBEHHBIX OOlIe3Hell YK-1.1, OIIK-2.1,

oOMeHa, B OCHOBe KOTOPEIX JeKHT HapyIleHHe (YHKIHOHHPOBAHHS
MHTOXOHIPHII. B pe3yinbTare yMeHEIIaeTcA BEIpaOOTKA SHEPTHH B KIeTKaX, YTO
ABIAETCA TIPHYMHOH Pa3BHTHA CIEIH(HUYECKHX CHMIITOMOB B HEPBHOIL,
MEIIIEYHON, CepPJIeYHO-COCYUCTON H S3HIOKPHHHOMN CHCTEMAX.

[TK-2.1




IIpoBRepsaeMEIe

Ne KB KOHTpOJIbBHBII BOIIPOC HHIHKATOPLI
KOMIIeTeHIIHH
[ I]pHYHHEI TTOSBIIEHHS MYyTaLHH B MHTOXOHApHAIILHOH J[HK.
DTAalOH OTBETA:
CaMBIMH pacIpoCcTPaHEHHEIMH IIPHUNHAMI MYyTAaI[II CIIYKaT SHI0T EHHEIE VK-1.1. OITK-2.1

3 (paKTOpHI: OIIMHOKH B IIPOIECCE PEIUTHKAIMH H CHCTeMe pemapanuu. MyTalfn HI&-Z.Z '
YacTO BO3HHKAKT CIIOHTAHHO, HO MOIYT H HAcIeIOBaThCA II0 MaTepPHHCKOH
JTHHHH.

IIpoBepsaeMbIe
Ne KB KOoHTpOJIBLHBII BONPOC HHIHKATOPLI
KOMIIeTeHIIHH
TIre1 Hac e JOBAHIA MHTOX OH IPHATBHEIX 3a001eBaHIIL.
DTAaIIOH OTBETA:

4 Jnd MHTOXOHIPHAIBHBIX 3a0oneBaHIli, B 3aBHCHMOCTH OT IIEPBHUHOTIO OIIK-2.1,
nmopaxkemna MrAHK wmwm a/JHK, XapakTepHEI CIeOVIOIHE BapHAHTEI [1K-2.2
HAaCJIeIOBaHIA: ayTOCOMHO-PEIECCHBHEIH, X -CIIeTUI€HHBI, MaTEePHHCKII.

IIpoBepsaeMbIe
Ne KB KOoHTpOJBLHBIH BONIPOC HHIHKATOPLI
KOMIIeTeHIIHH
Pos MHTOXOHJPHIL B 3aITyCKe alloITo3a.
TalloH OTBeTa; YK-1.1, OIIK-2.1,
5 MHTOXOHJPHH ABISIOTCA OCHOBHEIM AaKTHBH3HPYIOIIHM H II0JABIISFOIIHM K2 1
(haxkTopoM B THOETH KIeTOK. MHTOXOHAPHAIBHEII ITYTH aIlOIITO3a 3aIllyCKAaeTCd '
B OTBeT Ha moBpexAeHHa JIHK, a Takxke IpyrHe BHYTpeHHHE (DaKTOPHI,
HaAIIPHMeP OKHCIHTEILHENT CTPECC.
IIpoBepseMbIe
Ne KB KOHTpOIbHBIH BOMPOC HHIHKATOPbI
KOMIETEeHITHH
Je peKTEI CHHTE3a TeMOB; ITOP(QHPHH.
6 OTaloH OTBETA: YK-1.1, OIIK-2.1
3BecTeH pAx 3a0omeBaHIbl, BRI3BAHHBIX HACTEICTBEHHBIMH HIIH ITPHOOPeTeHHBIMH
HApYIIEHHAMH ITOPQHPHHOBOTO  CHHTE3a, TaK Ha3blBaeMble  IOPQHpPHH,
IMPHBOJAIIHE K IePEKTY CHHTE3a TeMOITTO0OHHA.
IIpoBepsieMbIe
Ne KB KOHTpOIbHBIH BOMPOC HHIHKATOPbI
KOMIETEeHITHH
OdpazoBaHHsa MeMOpPaHHOIO ITOTEHINATA Ha BHYTPEHHEH MeMOpaHe
MHTOXOHIPHII.
OTAIOH OTEETa: ) . VK-1.1, OIK-2.1,
7 [Tpu paboTe ApIXaTeIbHOH IETH MHTOXOHIPHII IIPOHCXOMHT II€PEHOC IIPOTOHA H3 MK 1
MATPHKCAa B MeXMeMOPaHHOE ITPOCTPAHCTBO, COIIPOBOKJAFOIIINICA HAKOILIEHHEM '
OTPHIIATEIH HOT O 3apsA/ia Ha BHYTPEHHEH MeMOpaHe MHTOX OH/IPHH.
Ne KB KOHTpOIbHBII BONPOC lIposepsiemble

HHIHKATOPbI
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KOMIOeTeHIIHH
YTo TaKoe OKHCIHTEIbHOEe (POChOPHIIIPOBAHIE
ODTalIoH OTBETA:
JpIXaTempHAasd IeIlb — STO TJIaBHAd CHCTeEMa IIPEBpallieHHs SHEPTHH B VE-1.1. OIK-2 1

8 MHTOXOHIpHAX. OKHCIeHHe CYOCTPATOB MAéT SHEPTHI0 I IePeKaukH IIPOTOHOB 1_'[}::_2 | o
yepe3 BHYTPEHHIOK MHTOXOHIPHAIBHYIO MeMOpaHy — 3TO, B CBOK O4Yepe[p, '
akTHBHPYeT ATd-cHHTa3y, TakiHM o0pa3oM HAET CONIPAKEHHBLII C OKHCIEHHEM
cuHre3 AT®, Io3TOMYy Bechk IIPOIECC HOCHT Ha3BaHHe OKHCIHTEIBFHOE
(dochopHImpOBaHHE.

IIpoBepsaeMele
Ne KB KoHTpOJILHBIA BONPOC HHIHKATOPLI
KOMII eTeHI[HH
MeTOpI HCCIIe JOBAHIA MHTOXOHTPHI.
IDTalIOH OTBETA:

9 I perHcTparu H3MeHeHHH MHTOXOH/APIIT B KIeTKe HCIIOIB3YIOT CIIEI[HAaThHEIE OEIIE:-—L? 2}
KPacHTeIH — MHTOTpPakepbl. MHTOTpeKep - 3TO IONOKHTEINRHO 3apsaKeHHad, '
ruapodobHad MoIeKylIa, OHAa ITPOXOAHUT uepe3 MeMOpaHbl H HAKAIUIHBAETCS B
00IacTH HAKaIUTHBAHIA OTPHI[ATEIbHOIO 3apsaJia MITOX OH JIPHIi.

Ne KB KOHTPOJILHBIH BOIIPOC Hposepsembie
KOMIIeTeHIINH
JpIXarembHAs I[ETh MHTOXOHIPHH
DTAalOH OTBETA:
Ha BHyTpeHHell —MemOpaHe MHTOXOHAPHH  JOKAIH3YETCA 3IeKTPOHHO-
TPaHCIIOPTHAA (OpIXaTeldbHAad) IEINs IIEpPeHOCA MEKTPOHOB. J[BIXaTelbHaA IIEIh
IpeAcTaBILAeT cO00H psay OeIKOBBIX KOMILIEKCOB, BCTPOEHHBIX BO BHYTPEHHIOO OTTK-2.1

10 MHTOXOHJIPHATFHYF0 MeMOpaHy. CYINECTBYIOT TPH TITABHEIX (DepPMeHTHEIX K 1 HKj )9
KomMiUiekca. IIepBEIN, BTOPOIl H TpeTHii. B pe3yasTare OeATeTbHOCTH ITHX e ‘
(epMeHTOBR 00Opa3zyeTcd H30BITOK HOHOB BOJOpOoga B MeEKMeMOpPaHHOM
IIPOCTPAHCTBE, KOTOPHIH B MATBHEHIIEM HCIIOTB3YeTCA 19 cHHTe3a ATD u3
AJID

Ne KB KOHTpOJBHBIH BOMPOC HposepsieMble
KOMIIeTeHI[HH
Arronrto3. [1pHUMHEI BOZHHKHOBEHH A H PO B KH3HE JeATETFHOCTH OPTaHH3MA.
OTalOH OTBETA:

1 ATIOTITO3 MOKET OBITH HHII[HHPOBAH BHEIIHHMH H BHYTPEHHHMH (PaKTOPAMI. OITK-2.1,
OCHOBOIT ero (pyHKIHell SABISeTCA VIAleHHe IIOBpekJeHHBIX KlIeToK. Kpome [TK-2.1, TIK-2.2
TOrO, OH HIPaeT BAXHYH POIb B SMOPHOHATHHBIN IIEPHOM, I'e YYACTBYET B
Ipoleccax o0pa30BaHI A CTPYKTYPEL GOPMIPYIOIIHXC S OPTAHOB H TKaHe]T.

Ne KB KOHTpOJBHBIH BONPOC lpoBepsiembre
KOMII €TeHI[HH
ArrorrTo3. @a3kl pasBHTHA alloIITo3a
OTalOH OTBETA:
ATIOITTO3 — 3TO 3aIlpOorpaMMHPOBaHHAA KIIeTOUHAd THOENb.
12 [Ipomecc amorrTo3a MOKHO VCIOBHO pa3feldTh Ha TPH (Pa3bl: CHTHATHLHVYEIO OIIK-2.1,

(HHHIIQIHPYIOINYIO0) B KOTOPOIH IPOHCXOIHUT 3allyCK aloIlro3a; 3(pgeKTopHyIo, B ITIK-2.1, TIK-2.2
KOTOPOH IIPOHCXOJHT IIOCIEJOBATeNbHAS AaKTHBAI[MA CHCTEM alolro3a, H

ACTPAJAITHOHHYIO, B I{DTDPDfI ITPOHCXOIHT ,[IPD@JIEHIIE FIIETEKH H4a OTJICJIEHEIC
BE3HKYIIEL




IIpoBepsaeMbIe

Ne KB KOHTpPOJIBLHBIA BONPOC
KOMII eTeHI[HH
POk MHTOXOH/IPHIT B IIPOrpaMMHPYeMOI KIIeTOYHOIH rHOenH. CBA3b BHEIIHETO
H BHYTPEHHET O ITyTeH aIloITo3a.
OTalIOH OTBETA!
WMHmpanusg  amonro3a MOXKeT IPOHCXOOHTE € IIOMOINBI0  BHEIIHHX
13 (BHEKIIETOUHBIX ) I BHYTPHKIETOYHBIX (pakTOpOB. CBA3VIOIIIMM 3BEHOM IBYX OITK-2.1,
myTeil cIykHT Bid - mpoamonroTHueckiii OelloK - IIpeICTaBHTENL CEMeICTBa ITK-2.1, TIK-2.2
Bcl-2. OH axkTHBRHpPYETCS HHHIHATOPHOI KacIa3oil BHEIHEr O IIYTH allolTo3a H
3allyCKaeT BHYTPEHHIII ITyTh, AKTHBHPYS oOpa3oBaHHE MHTOXOHIPHAIEHOIT
IIOPHL.
Ne KB KOHTpPOJILHBIA BONPOC Hposepsiembre
KOMIIeTeHI[HH
PerynAig BHyTPeHHeTo IIYTH anonrro3a. Kinaccudukaiing 6exxoB cemeiicTea Bcl-
2.
OTalIOH OTBETA!
ATIOIITO3 — 3TO  3allporpaMMHpOBAHHAA KiIeTouHad THOemb. AKTHBAIHA ViC-1.1. OK-2 1
14 BHYTPEHHETO IIYVTH arollTO3a CBA3aHA C PeakIHeil KIeTKH Ha BHYTPEHHIE ﬁic-z 5 o
noppexaeHnd, HampmMep JHK. KiroueRriMH OelKaMmi B 3aIlyCKe BHYTPEHHETO '
ITYyTH anoIro3a ApiaroTca OenxH ceMeiicTBa Bcel-2 . Bemxn cemeiictea Bel-2 (B-cell
lymphoma) -peryaaTopsl aoInro3a.
Ne KB KOHTpOJBHBIH BONPOC Hposepsiembre
KOMIIeTeHI[HH
Murodarus, pois B IO KAHHH MHTOXOH/IPHIL.
OTAalIOH OTBeTa:
AyTodarusd, B pe3yiIsTaTe KOTOPOIl CIeMH(HUYeCKH YHHUTOKAITCA MHTOXOH IPHH,
HO He J[JPYroe COJep:XKHMOE KIeTKH, Ha3sBaeTcd MHTOgarueidl. EcaiH B yacTH VK-1.1. ONK-2.1
15 MHTOXOHJIPHIT ITPOH30IINIO HAKOIUIEHHE HEIPAaBHIBHO CBEPHYTHIX OEIIKOB IUIH i‘[i{-ZI o
ApYTHEe HapyIleHHe, He TIOoMIekKalliie PpelapaliH, TO 3Ta MHTOXOHJAPHA OyIeT '
orfieleHa H paspyueHa. Ilpemmomaraercd, uyro MHUTOQarHd HeoOXOomHMA Id
COXpaHeHH I KaueCcTBa MHTOXOH/IPHII.
Ne KB KOoHTpOJBLHBIH BONPOC Hposepsiembre
KOMIIeTeHI[HH
MoIeKyILApHBIH MeXaHH3M JieJIEHHA MHTOX OHTPHI.
OTAIOH OTBETA:
MHUTOXOHAPHH — OYEeHb IIOJBHKHEIE H IUIACTHUHEIE OPraHelllbl, KOTOPEIE
IIOCTOSAHHO H3MEHAT CBOK (POPMY H CIHBAOTCA OPYT C OAPYIOM, a 3aTEM BHOBB VK.-1.1. OIK .2 1
16 pa3genaroTca. MHTOXOHIPHH 3VKAaPHOTHYECKHX KIeTOK, 00Pa3yITCA B Pe3VILTaTe ﬁi{-Z ) o
JeTeHHd YXKe CVYIIeCTBYIOIHX OpraHemnl. B pe3yasTare 3TOrO IIpoIecca BCE '
OHOIIOTHYeCKHE MOJIEKYIBl PacIIPeJellAF0TC A MeXKTY TOUEPHIMHI MHTOXOHIPHAMH.
3a [eneHHe MHTOXOHAPIIT OTBEYArOT OelnKH, CIOCOOHBIE 3a CYeT SHEPrHH
ruaponnza ' TO MeHATs CBOX KOH(OPMAIIHTO.
Ne KB KOHTpOJBHBIH BONPOC lposepsembre
KOMIIeTeHI[HH
17 (DeHOMEH T'eTePOIUTIA3MIH. YK-1.1, OIIK-2.1

DTaloOH OTBETA:




" oMoImasMHA — KOI'/ja Bce MHTOXOHIPHH B KIeTKe cofep:k&aT uaeHTnunywo JJHK;
reTepoILIasMHUS - B KIIETKe CYILECTBYIOT HECKOIBKO THITIOR MT/IHK: yacTs
HOPMAJIFHOH, YACTh MYTaHTHOII.

Ne KB KOHTPOJILHBIN BOIIPOC lIposepsiembie
KOMIIEeT eHITHH
Oco0eHHOCTH MHTOXOH/IPHIT B PA3THYHAIX THIIAX 3YKAPHOTHYECKHX KIETOK
DTAalOH OTBETA:
[TepeMeIrieHHe MHTOXOHIPHIL B IITOIUIA3ME CBA3AHO C MHKPOTPYOOUKAMIL, UTO
18 oIpejiellieT HX OPHEHTAIIIO H paclipe/ie]leHHe B KileTke. B HEKOTOPBIX KlIeTKax YK-1.1, OIIK-
MHTOXOHIPHH (PHKCHPOBAHEI BOIM3H MecT ImoTpebineHa AT®, HampuMep, B 2.1, IIK-2.1
CepleyHOI MBIIMIEe OHH PaCcIIoIararoTCA Me KTy MHOGHOPIIUIAMI, a B
CIIEpPMATO30HIaxX INIOTHO OOBHBAOT KIVTHK.
Ne KB KOHTPOJIBHBIN BOIIPOC ITposepsiembie
KOMIIeT eHITHH
Teopru IpOHCXOXK IeHI MHTOXOHIPHI. TeopHsd 5HI0CHMOHO3A.
DTAalOH OTBETA:
19 CorracHo 3TOH TeOpHH, IIPeJoK 3YKapHOTHUE CKHX OpraHim3MoB 3axBaTii OakTepmro, | YK-1.1, OIIK-2.1
HO He IepeBapHiI ee, a HCIOIL30Bal B KaueCTBE SHEPreTHUECKHX CTaHI[H —
MHTOXOHJIPHH.
Ne KB KOHTpOJIBLHEIHA BOIPOC Hposepsiemble
KOMIIeTeH [{HH
Pos MHTOXOH/IPIIT B ABTEHIAX CTAPEHH T
DTalOH OTBETA:
CpoOOTHO-paJHKATbHAA TeOpHA IIpekIeBPeMEHHOIO CTapeHHd VYTBepAKJaeT, UTO
CTapeHHe IIPOHCXOIUT H3-3a HAKOIUIEHHA IOBPeAKIeHIOI B KIeTKax, HaHeCEeHHBIX VK1 1
20 CBOOOJHBIMH pajIHKaIaMH ¢ TeUeHHeM BpeMeHH. HaKkoruieHie OOIIBIIOro KOIHyeCcTBa OHK-Z.i
TAKHX ITOBPEXIeHII B KIeTKaX IIPHBOMUT K HAPYIIEHHI0 HX HOPMAIBHOH PadoTH C K9 1 '
ITOCIIe AYIOIIMMI H3MEHEHHAMI, COOTBETCTBYIOIIIMH CTApPEHHI0 H ITPHBOAIINMH K
3a0omeBaHisM. OCHOBHBEIM HCTOUHHKOM CBOOOJHEIX PaJHKAIIOB, IIOBPEKTAROIIHX
OHOIIOrHMUeCKHe MAaKPOMOIEKYIIBI, SBISFOTC I MHTOXOHIPHIL
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