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MecTo AuCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Juctunnuna «L{utonorus» OTHOCUTCS K JTUCHUILTMHAM 00s3aTenbHOoM yactu bioka 1. Jluc-
mUIUIMHbL (Moaynu) [IpenMeTHO-MeToIMYeckoro Moy y4eOHOro IiaHa OCHOBHOW mpodeccHo-
HaJIbHOW 00pa30BaTEeNIbHONW MPOrpaMMBbl BBICHIETO OOpa30BaHUS — MpOrpamMMbl OakajaBpuaTa Io
HarpaBjeHuto noarotoBku 44.03.01 Ilemarormueckoe oOpa3oBaHHME HaAINPaBICHHOCTH (MPOQHIIb)
o0OpazoBaTenbHON porpaMMbl «bHOIOTHS», 3a09HOM (hopMBI 0OyUEHHUSL.

JlucuuiianHa onupaeTcss Ha pe3ynibTaThl 00y4YeHusl, chopMHUpOBaHHBIE B paMKaxX JAMCUUIUIMH
AHaromust 1 MopdoJorusi pacTeHui, 3005I0TUs OECIIO3BOHOUYHBIX, Y4eOHas NpakTHKa 1o Ouo-
JIOTHUH.

Pe3ynbpTarhl M3yueHUs IQUCHMILIMHBI SIBISIOTCS OCHOBOM JJIsi M3yYEHUS JUCHMIUIMH U
MPOXOXKACHUA MpakTuk: ['uctonorust ¢ ocHoBamu sMOpuonorun, Pu3nonorus pacreHui, I 'eneruka,
MukpoOuonorusi ¢ ocHOBaMH Bupycojoruu, CucreMaTka pacTeHUl W TpuOOB, 300JI0THS TIO-
3BOHOYHBIX, Teopus 3Bomronuu, [Ipon3BoacTBEHHAS TPAKTHKA O OHOJIOTHH.

1. [lepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yueHHs1 (00pa30oBaTeIbLHBIX Pe3yJIbTATOB)
10 AUCHUIIHHE

Heabto ocBoeHus: nuctMIUIMHbl «L{uTonorus» sBisieTcss MoAroToBKa OakajaBpa K paboTe
yuurteneMm Ouosiornd B o0meoOpa3zoBaTeNbHOM mmikoje. JucrumivHa mpenHa3HadeHa aaTh Oynmy-
UM YYUTEISIM TPO(PEeCCHOHATBHYIO (TEOPETUYECKYI0 M TMPAKTHYECKYI0) MOATOTOBKY B 001acTH
TEOPUHU U METOAMKHU 00yUYeHHsI OMOJIOTMH Ha PAa3IMYHBIX CTYyMEHSIX 0011e00pa30BaTeIbHON IITKOIIBI.

3agaveil OCBOCHUS JUCIUILTUHBI SBISETCS (OPMHUPOBAHUE y CTYJCHTA IEIOCTHOTO TpEeN-
CTaBJICHUA 00 OCHOBHBIX ATalax CTAHOBJICHHS COBPEMEHHOW HAYKU ITUTOJOTHH (KJIeTO4Has OHO-
JIOTHS) U €€ CTPYKType, 00 OCHOBHBIX KaTETOPHSIX, MOHATHSIX U METOJaX, O POJIH M MECTE ITUTO-
JIOTUH B MPOECCHOHANTBHON MOATOTOBKE yUUTelNs OUOJIOTUN U XUMUHU, CHOPMHUPOBATH TOTOBHOCTh
Oyay1iero yuutensi OMOJIOTHU U XUMHHU K 2(pPEeKTUBHOMY MPENoIaBaHUIO MPONEIEeBTHYECKOTO, Oa-
30BOT0 ¥ MPOQPHUIBHBIX KYypPCOB O MPEIMETY.

B pesynbrare ocBoeHus INporpaMMbl OakajaBpuara 0OO0yd4aroIMiCs JIOJKEH OBJAJETh
CIEeNyIOIIMMU pe3yipTaTaMu o0ydyeHus 1o guciumimHe «uromorus» (B Tabnume |1
NPEICTAaBICHO COOTHECEHHE O00pa30BaTENbHBIX pE3yJbTaTOB OOYyYEHHUS 10 JUCHUIUIMHE C
WHAMKATOPAMH TOCTHKEHHS] KOMIIETEHIIUH ).

Komnerennus n Oo0pa3oBaTtesbHbIE pPe3yIbTAThI IMCHUILINHBI

HHINKATOPHI ee J10- (3Ttanbl GopMHUPOBAHUS THCIUTIINHBI)
CTHIKEHHSI B THC- 3HaeT ymeet BJIajJieeT

HUILINHE

YK-1 CriocobeH ocymecTBIsITh MOUCK, KPUTUUECKH aHaTU3 U CUHTE3 WH(OpMaIIUU, TPUMEHSATh

CUCTEMHBIN TOJIXO/ JUUIsl PEIICHHUS ITOCTABJICHHBIX 3a7a4.

YK-1.1. OP-1

JleMoHCTpHpYyET JlemoHCTpHUpYyET

3HAHUE 3HAHUE

0COOEHHOCTEH 0COOEHHOCTEH

CHCTEMHOTO U | CHCTEMHOT'O u

KPUTHIECKOTO KPUTHYECKOTO

MBIIJICHHUS, MBIIIICHUS,

apryMEHTHPOBAHHO | apTyMEHTHPOBAH

¢dopmupyer HO  (dopmupyer

COOCTBEHHOE COOCTBEHHOE

CY)KJICHHE U OLIEHKY | CY>KICHHE u

nH(popmanuu, OLICHKY

MIPUHUMAET uH(pOpMaIny,

000CHOBaHHOE MPUHUMAET

pEIICHHE 000CHOBAaHHOE




pelieHue B
obnactu
LIUTOJIOTUU
YK-1.2. Ilpumensier OP-2 IIpumensier
agoruueckue (Hopmbl jgoruueckue  (GopMbl U
u IIPOLIEAYPBI, OpOoLEYpHl, CIOCOOEH K
crocoOeH K pedrekcun  mo  mOBOIY
peduiekcun o COOCTBEHHOW W  4yXOH
MOBOJTY MBICITUTENbHOM
COOCTBEHHOM u JEATEIIBHOCTH B
qyKOM OHUTOJIOTHH
MBICIIUTEIIbHOU
JIeSITENIbHOCTH
YK-1.3. OP-3 Ananusupyer uc-
AHanusupyer TOYHUKH UHPOpMaAUU
HCTOYHUKU C LIEJIBIO BBISBIEHUS MX
nH(popMann c MIPOTUBOPEYHI U TOUC-
LENbI0  BBISIBICHUS Ka JOCTOBEPHBIX CYX-

WX NPOTUBOPEUNN U
IIOUCKA
JIOCTOBEPHBIX
CYXKJICHUH

nenuii B L{luronoruun

IIK-1 CnocobGeH ocBamBaTh U MCIIOJIH30BATH TEOPETUUECKHUE 3HAHUS U

HABBIKH B IPEJAMETHOM

o0acTu pH peleHrnu npodheCCHOHATBHBIX 3a1a4.

IMPAKTUYCCKUEC YMCHUSA U

IIK-1.1. 3naet | OP-4 3Haer

CTPYKTYpY, COCTaB U | CTPYKTYDY,

JUJTAKTHYECKUe cocCTaB u

€IMHUIIBI JIIaKTUIECKUE

peaMETHON €IMHUILIbI

obnactu IIUTOJIOTUU

(mpermogaBaeMoro

npeaMeTa)

IIK-1.2. YMmeer OP-5 YmMmeer

OCYILECTBIISITh OCYILECTBIISTH otbop

oT0op y4eOHOTO y4eOHOro COJZIEpKaHUS

COJIepKaHuUs ISl €T0 JUIS  €ro peajlu3alud B

peanu3anuu B pas3INYHbIX bopmax

pa3nu4HBIX  Qopmax 00y4YeHHs B COOTBETCTBUU

oOy4eHus B ¢ tpeboBanusimu DOI'OC

COOTBETCTBUU C 00

TpeOOBAHUAMU

dI'oC 00

IIK-1.3. OP-6 JlemoHcTpupyeT
JleMoHCTpHpYET yMeHue pazpabaThIBaTh
yMEHue pas3u4HbIe bopmbl
pa3pabarTbIBaTh Y4eOHBIX 3aHIATUH, MIPH-
pasnuuHble  (popMBI MEHATh METO[bl, IMpH-
y4eOHBIX  3aHATHH, €MBl W  TEXHOJOTHH
IOPUMEHSTh METOJIbI, o0y4yeHus, B TOM 4YHUCIIEe
MIPUEMBI u WH(POPMAIMOHHBIE
TEXHOJIOTUH

oOy4yeHus, B TOM

qucie

nH(OpMallMOHHbIE




IK-3 CrocobeH ¢opMupoBaTh pa3BHBAIOINIYI0 00pa30BaTCIbHYIO Cpeay VIS JOCTHKCHHS

JINYHOCTHBIX,

MNPpEAMCTHBIX U

MCTAIIPEAMCTHBIX

MpenojaBaeMbIX YUeOHbIX TPEIMETOB

pe3yJbTaToB

o0Oy4deHus

cpeacTBaMu

IK-3.1.
crocobamu
UHTErpaluu
y4eOHBIX MPEIMETOB
JUIs  OpraHu3aluu
pa3BUBAKOIIEH
yueOHO
JIeSITeTbHOCTH
(ucciemoBaTeIbCKOM
IIPOEKTHOM,
IpyIIIOBOM U 1Ip.)

Bnaneer

OP-7 Braageer
criocobaMu
MHTErpaluu
y4eOHBIX
MpEeAMETOB  JJIA
OpraHu3aIu
pa3BUBAKOLIECH
yueOHOM
JIeSITeIIbHOCTH
(uccremoBaTenbC
KOW, IIPOEKTHOMU,
IpYNIOBOH U JIp.)

K-3.2. Ucnons3yer
00pasoBaTenbHbBIN
MOTEHIIH AT
COIIMOKYJIBTYPHOU
cCpelbl peruoHa B
MPETIoIaBaHUH
(mpenmerta o
npoduio) B
yueOHOM  u  BO
BHEYPOYHOU
JeSITeIbHOCTH

BaTEJILHBIN

ACATCIIBHOCTHU

OP-8 Ucnonbzyer obOpa3o-
MOTEHIHA
COLIMOKYJIBTYPHOU Cpeibl
perMoHa B TIPEIoJaBaHUU
(mpenmeta o npoduio) B
y4eOHOW U BO BHEYPOUHOU

2. Ob6vem Oucyuniunvbl 6 3AYEMHBIX EOUHUUAX C YKA3aHUeM KOauuecmed

c

aKademuueckux 4acos, 6blOCJeHHLIX HA KOHMAKMHYIO  padomy  odyuarouuxcs
npenooasamenem (no 6udamM y4eOHbIX 3AHAMUI) U HA CAMOCHIOAMENbHYI0O padomy
ooyuarowuxca
Yuebnble 3aHATHS
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3. Conep:kaHue JMCHUILIUHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jiesiaM) ¢ YyKa3aHUeM OT-

BCACHHOI'0 HA HUX KOJHYECTBA aKAJEMHUYECCKUX YaCOB U BUA0OB y‘-leﬁﬂbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedenno20 Ha HUX KOAUYECHEA AKAOeMUUECKUX YaACO8 U
6UO006 YUeOHBIX 3aHAMUIL

MPUMEPHBI TEMATUYECKUMI IMJIAH TACHUITIIUHBI

HanmenoBaHue pa3aciia U TCM

KomnuectBo yacos 1o
(dbopMaM opraHuzaiyu
oOydeHus
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Monyns 1. BBenenue B nuronoruto. [nazmarnueckas memOpana. 1 2 23
Mopyns 2. BakyonspHas cuctema kinetku. OnopHo- 2 24
JIBUTATEIbHBIN anmapar KIETKH.
Moayns 3. Cuctema sHeproodecreueHus KIeTok. SAapo. 1 3 24
Monaynb 4. MaTtpuunslie cunTe3bl. Kietounas nponudepanus. 1 3 24
[TaTosiorust KJIETKH.
KommerorepHoe TectupoBanue 4 610ka 2 24
Hroro: 4 12 119

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OUcCyuniuHbl
Kpartkoe conep:xxanue kypca (4 cemectp)

Mopayas 1 Beenenue B uurosoruro. Ilnazmaruyeckas memopaHna.

Beenenmne. [Ipenmer xnerounoit 6uonoruu. I[Ipenmer u 3amaun nutonoruu. OnpeneneHue
nousTus «Knerka». CtaHoBieHHe OMOOTHH KIIETKH KaK HayKu. OCHOBHBIE MOJIOKEHHS KIETOYHOM
TeopuH. MeTonbl uccieqoBaHus Ouosoruu kiaeTku. CBeToBasi MUKpOCKONMs. MeToabl CBETOBOM
MHUKPOCKOTIUU. DJIEKTPOHHAS MHUKPOCKONHWS — TPUHIMII METOABI, TPAaHCMHCCHOHHAS W
CKaHHUpYOILas MHUKPOCKOIIHS. KonrtpactupoBanue 00BEKTOB, YJIBTPaMUKPOCKOTHS,
3aMOpakuBaHUE — CKaJibiBaHWE. VIMMYHOTMCTOXMMHYECKHE METOJbl WCCIICAOBAHUA — MPHHIUT
merona. Meron aBropanuorpadpuu. dDayopecuenuus. Merton rubpuauMzanuu  in o situ.
@pakIMOHUPOBAHUE KJIETOK U KJIETOYHOIO COJAEpKUMOro. MeToJ KIETOYHBIX KYJIbTYD.
ITutodoromerpus. Knerounas nHxeHepust. DBOMIOLHUS KIETKH.

IlnazmaTuueckass MemOpana. lctopus wmemOpaHomoruu. Monenu MmiIa3MaTHYECKUX
MeMOpaH, o0Ilas XapakTepUCTHKAa M XHUMHYECKHE CBOMCTBA JKMJIKOCTHO-MO3aMYHOW MOJENnu
TUIa3MaTHIecKoil MeMOpaHbl. CTpyKTypHass OCHOBa MEMOpaH: JABOWHOW CIIOW JUMHUIOB U Oerka.
JlarepanbHasi MOABUKHOCTh M aCCUMETPUYHOCTh MOJIEKYJI. Pa3innyHble CBOMCTBA pa3HbIX MEeMOpaH.
@OyHKIMH TUTa3MaTHYecKo MeMOpaHbl. bapeepHo - TpaHcmoOpTHas pojb. | TMKOKaIMKC, KOPTEKC.
TpancMeMOpaHHBIE NEPEHOC HOHOB UM HHU3KOMOJIEKYJISPHBIX COeIMHEHUH. BesukynsapHbiit
TpaHcmopT (3HAO- U 3K301UTO3). Crienuduyaeckuii IHAONUTO3. PerentopHas poib Mmia3MaieMMEl.
B3aumoneiicTBue ¢ CUIHAJIbHBIMH MOJIEKYJIaMU. MEXKIETOYHOE y3HaBaHHE. ANre3uBHbIE O€NKH
(CAM- Genkwu, cell adhesion molecules): kaarepuHbl, UMMYHOTIIOOYJIMHOTIOOOHBIC, CEICKTHHEI,
MHTErpUHBI, OEJKU II1aBHOTO KoMIulekca rucrocoBmectumoctd (MHC — mejor histocompartabiliti
complex). KoHTakThl (CHeIHMANbHBICE MEXKKICTOUHBIC COCIUHEHUS): 3amuparomue (TUIOTHBIE),
3asKOpUBarole (CUeUIstomue), (GpokaibHble, JECMOCOMBI, IIEJIEBbIE, CHHAICHI, MJIa3MOJECMBbI.
JIunmocomsl.

Mopnyas 2 BakyosasipHasi cuctemMa KiaeTKH. ONOpPHO-ABUIaTe/ILHBIA aNnapaTt KIeTKH.

Bakyonsippas cucreMa KJETKH: COCTABJSIIOIIHE KOMIIOHEHTbI W  (YHKIMH.
I'panynsapHbiil sHAOIUIA3MaTHUecKuil petukynym (I'OP): ynbTpacTpykTypa KaHaioB, puOOCOMBI.
Bompmas w wmamas cyOuactuma pubocombl, (yHKIHH. PuOOCOMBI MpPO — © DYKApHOT.
[Tommpu6ocomel. @ynkunu ['DP: cunTe3 cnennduyeckux U MeMOpaHHBIX O€IKOB Ha pruOOcoMax,
UX cerperamus; onopHas (QyHKIHs, ydacTHe B KJIETOYHOW MpOHHUIIaeMocTH. KoTpaHCMICCHOHHBIH
TpaHcnoptT OenkoB. ['magkuil sugomnasmMarudeckuit petukyiayM (I'OP): ynpTpacTpykrypa, GyHKIUN
(cMHTE3 IMMUIOB, TOJMCAXapHIOB, MeTa0ONMYecKas AE3aKTHBALUS TOKCHHOB TIPH TIOMOIIH
depmenta uroxpom P-450, nenonupoBanue nonos Ca). IlopucTeie IIIaCTUHKY.



Arnmnapar ['oapaku B CBETOBOM U JIEKTPOHHOM MUKpockore. @yHkuuu anmnapara ['oiabaku:
CEKpeTOpHas, MOJU(PHUKALMI U COPTUPOBKA OEIKOB, BHYTPUKIETOUHBIN TPAHCIIOPT, MOJIEKYJISIPHbIE
MeXaHMU3Mbl (PyHKIIMOHUPOBaHUs peoOpa3oBaHusl anmnapara ['oabaku B MUTOTUYECKOM LIUKJIE.

JIuzocombl. MopdpoOuoxumuueckass —opranuzanus, kinaccudukanus. OcobeHHOCTH
MOJICKYJIIPHOM W PElENnTOPHON OpraHu3alud MeMOpaH. DHJIO0COMBI KaK MPETN30COMHBIA 3Tarl
BHYTPHUKJIETOYHOTO TNiepeBapuBaHus. ['eHeTmueckue mM30COMHBbIe Oone3Hu. Ilepokcrcomsl.
ITopocomsl. IIpoTeacomst.

ILlnTockeseT — ONMOPHO-ABHMIaTe/JbHAsA CHCTEeMAa KJETKH. Tpu CUCTEMBl (PUIAMEHTOB:
IIPOMEXYTOUHbIE, MHUKPO(UIAMEHTBI, MHUKpPOTPYOOUKH. benku, MOIeKyIspHble MEXaHU3MbI
JIBUTATENIbHBIX (DYHKIMHA HEMBIIICUYHBIX U MBIIIEYHBIX KJIETOK. TOHKOE CTpOeHHE MPOMEXKYTOUHBIX
¢unaMeHToB, MUKpPO(DUIAMEHTOB, MHKpPOTpyOouek. LleHTphl oOpraHmM3aluy MHKpPOTPYOOUEK.
JluHenHbl U KMHE3WHBbl — MOTOpHBIE OenKku. KieTouHbli EHTp: TOHKOE CTPOEHHE M XUMHMUYECKHM
COCTaB TpeoOpa3oBaHUsl B MUTOTHYECKOM Iwkie. DyHKiuH. ba3anbHble Tenbla, PeCHUYKH H
KTYTUKU: MOp(HO-OMOXHMUYECKasi OpraHU3alHsl, MOJIEKYJIIPHbIE MEXaHU3Mbl (DyHKIMH.

Moayas 3 Cuctema 3HeproodecnedeHus kjierok. Sapo.

Cucrema »3HeproodecmeyeHMsi KJeTOK. MuToxoHapuu: obmas  Mopgosorus,
YIBTPACTPYKTYpPHAsE OpraHW3alMs, HapyXHas ¢ BHYTPEHHSIS MeMmMOpaHa, MexXMeMOpaHHOe
IPOCTPAHCTBO, MUTOIUIA3Ma — MAaTpHUKC. THUIBI OpraHU3alMM XOHJpUOMa (MHTOXOHIpPUAIbHBIN
PETUKYJyM) U 3BOJIIOLMOHHBIA CMBICI €ro (OPMHUPOBAHUS, MEKMUTOXOHIPHAIBHBIE KOHTAKThI
(MMK). buorene3 mnu aBTOPENpOAYKLUS MUTOXOHApHUM. ['7MaBHas (QyHKUIUS MUTOXOHAPUM —
cuare3 AT®. I'mukonus. Lukn Kpebcea, 6emK0oBO-pepMeHTHBIE KOMIUIEKCHI JbIXaTeIbHON HEeNH U
BHYTpeHHEH MeMOpaHbl M (DEpMEHTBHl OKHMCIMTENBbHOro (ochopunupoBanus — ATd-cuHTeTasa,
CONPSDKEHHBIE  LENBI0  MepeHoca  3JeKTpoHoB.  Mexanusm  pabotel  kommuiekca  III
XemoocMoTHUeCKas: Teopuss MuTuena o CONpsHDKEHUM OKHUCIEeHUs cyOcTpaToB ¢ cuHTe3oM ATO.
[Tonoxxenus teopun. OKHMCIUTENBHO-BOCCTaHOBUTENbHAS NeTisA. [IporoHHble Hacochl. CTpoeHue
MUTOIUIa3MbI (MaTpUKCa) MUTOXOHAPHUH. ['€eHOM MHUTOXOHApPHUIl M €ro OTIMYMs OT TeHOMa sjpa.
MuToxoHapUM U cTapeHue KiIeTku. r U K crpareruss B 3BONIONMM KUBBIX OPraHU3MOB M POJI
MutoxoHapuii. ADK. AnonTo3 1 MUTOXOHIPUH. MUTOXOHAPHUATIEHBIE O0JIE3HHU.

POyHknuoHaabHass Mopdgoaorus siapa. Ponb sapa B KU3HENEATEIBHOCTH  KIIETKH.
SlnepHble KOMIIOHEHTHI MPOKApUOT W OpraHu3alus sJpa SyKapUOTHYECKOM KIEeTKH (snepHas
000JI04YKa, XPOMAaTHH, SIAPBINIKK, KapHoIUla3Ma W SACpHBIA OENKOBBIA OCTOB). XPOMAaTHH H
XpOMOCOMBI. XuMuueckuii coctaB xpomaruHa: JIHK, Genku (rucronsr, HeructoHoBble PHK).
['eTepoxpomaTHH U yXpoMmartuH. /[Ba (QyHKIMOHATBHBIX COCTOSHHS XPOMOCOMBI: HHTEep(a3HOE U
mutoTHueckoe. OOmas MOpQonorus MHUTOTHYECKMX XPOMOCOM, KJIAacCU(PUKAIMA, XUMHUECKUIH
coctaB. Kapuorun. IIpocTpancTtBeHHas mokanuszanus xpomocom B sape. JHK xpomaruna.
VHUKaNbHBIE, YMEPEHHO NOBTOPSIIOIIMECS M BBICOKOIOBTOPSIIOUNIMECS IOCIEA0BATEIBHOCTH
(carremnmutHble) JHK B kuHetnke peakuumm penatypauuu (ruOpuamszanmu) JHK, wux
¢yskunonanbHas posb. JJHK neHTpoMep U TemoMepHbIX y4acTKOB. belnku XpoMaTHHA: THCTOHBI U
HerucToHoBble Oenku. CBoiictBa M ¢yHkuuu OenkoB B kommaktm3auuu JIHK. VYposHm
komnaktuzannn JJHK: HyKJI€0COMBI, HyKJI€OMEPBI, IIETIEBBIE TOMEHBI, XPOMOMEPBI, XPOMOCOMBI.

SAnepuwrii  OenkoBbiii  MaTpukc. Xwummueckuid coctaB ([JJHK, PHK, dochomumumsr).
CTpyKTypHblE KOMIIOHEHTHI SJIEPHOTO OEIKOBOIO MAaTpHKCa: JaMHUHA, OCTOB U «OCTATOYHOE
anpbiko. MAR-SAR (30HBI CBSI3bIBaHMSI C MATPUKCOM ), PEIUIMCOMBI ((pepMEHTHI PETNIMKATHBHOTO
komriekca). PHK BeicokoMonekynsipHast, pubocoMHasi. CriiaiicocoMBbl.

SApBIIKO- MCTOYHMK pHUOOCOM. SIpBIMIKOBBIA OpraHU3aTOp — CHEHUAIU3HUPOBAHHBIN
Y4acTOK XpOMOCOMBI. AMmuudukanus sapsimek. CTpyKTypa M THIBI SIIPBIINIKA, XUMHUYECKHI
cocraB. Crpoenue u ¢ynkuuonupoBanue reHoB pPHK. benku sapermiek. Hekanonwdeckue
byHKINU SIIPBILICK. PHII-xoMnOHEHTEI aapa: NEPUXPOMATHHOBBIE (buOpuILIBI,
[EPUXPOMATHHOBbIE TPaHYJIbl, ”THTEPOXPOMATHHOBBIE I'PAHYJIbI.

Snepnas obonouka. CTpyKTypHash oOpraHu3alMs Hapy)kKHOM M BHYTpeHHeH MeMOpaH.
Snepnas mopa (TOHKOE  CTpPOEHME, XUMHUYECKMM cocTaB M (pyHkuuu). SnepHslii
LUTOIUIa3MAaTHUECKU TpaHCcopT (maccuBHbIE M akTuBHBIN). NLS — mnocnenoBarenbHOCTH
aMHHOKHCIIOT Y OENIKOB, TpaHCTIOpTUPYEeMBIX B si7po: NES — nmocienoBaTenbHOCTH aMUHOKHUCIIOT Y



O€JIKOB, TPAHCIIOPTHPYEMBIX Yepe3 sIEpHyI0 00O0JI0YKy B LUTOIUIa3My. SnepHas oOojouka B
MUTOTHYECKOM ITUKJIE.

Mopnyas 4 Matpuunble cuHTe3bl. KileTounas nposaudgepanus. IlaTosorus kierkm.

MexaHu3Mbl KJIETOYHOrO [ejieHusl. MuTo3: OHOJOTHMYECKH CMBICH, TMOHITHE O
MUTOTHYECKOM muKie. [IneBpo- u opromMuTo3. Mopdosorus U MOJeKyIsipHbIe MeXaHU3MBI (a3
MuToTHYeckoro Iukma. CamocOopka MHUKpOTpyOouek. DHepreTHueckoe OoOecredyeHHe MHUTO3a.
Perynsiuust MuTOTHYECKO aKTUBHOCTH. KOHTPOJIBHBIE TOYKM MHUTOTHYECKOTrO HMKIA. [loHsATHE O
YeK-TIOWHT — CUCTEME: CEHCOPHI, NaTYHKH, 3P deKkTopbl. DaKTOpbl aKTUBALIUU U OIOKAAbl MUTO30B.
®daxrtopsl pocta. ['eHbl panHero u otioxxeHHoro oreera. Kackan komrekcoB CK- mukiuH.

Meiio3 — ocoObIii crmoco0 aeneHus KJICTOK. 3WTrOTHBIM, TaMETHBIH M CIIOPOBBIA Meio3. |
MeloTHYecKoe JieneHue, ocobennoctu mpodaszel. Il menornueckoe neneHue. CUHENTOHEMHBIN
KOMIUIEKC. bruosornueckuii cMpIci Mel03a. DHIOPENPOAYKIUS, TOJIUTEHUS, SHIOMUTO3.

HentpanbHass gorma moJiekyJjasipHoit Ouosiornu. Ilatonorusi kierku. Perummkarus
O6axTepuanbHbIX 1 dykapuoTnueckux JIHK. Mexanusm pernnkanuu JIHK: nmonykoHcepBaTUBHOCTD,
KOMILJIEMEHTAPHOCTh, MPEPHIBUCTOCTh, AHTUHANPABICEHHOCTh, MOTPEOHOCTH B 3aTpaBke. benku
perMKauuu sykapuor. WMuunmanus, snonramus, tepmuHanus u npoueccuHr JIHK. Ilpunnmn
TpaHckpunuuu, 3tansl cuaTe3a MPHK. IlpuHnmn tpaHcisiuum — coOCTBEHHO OMOCHMHTE3 Oerka.
Wuunmanust, snonranus, tepmuHanus. [Iponeccunr 6enka.

Teopun crapeHus KiIeTKH - ceHecueHuus. OmyxoneBas TpaHcopmanust kiaetku. [TKT —
arorTo3, MporpaMMUpPyeMBbIil HEKPO3, ayTodarusi, MUTOTUYECKas: KaTacTpoda, anonTo3-HeKPO3HbIE
KOHTUHUYMBI.

4. Ilepevyenb yueOHO-MeTOANYECKOT0 00ecriedeHHus 1JIs CAMOCTOSTEIbHOM PadoThI
00yYaKOIIMXCS MO TUCIHIJIMHE

CamocrosTenbHass paboTa CTyAEHTOB sBJIseTCS 0co0OW (GopMoil opraHmzanuu y4eOHOro
npolLecca, MPeACTaBIAIoNas coO0H IIIAHUPYEMYIO, I03HABATEIbHO, OPraHU3alMOHHO U METOAUYECKU
HalpaBJsieMyl0 JEATeNIbHOCTh CTYJIEHTOB, OpPUEHTHPOBAHHYI0 Ha JOCTHXKEHHE KOHKPETHOIO
pe3ynbTaTa, OCYLIECTBISIEMYIO 0€3 IPsSMOM OMOIIY IPENoaBaTeis.

CamocrosTtenbHass paboTa CTYJEHTOB SIBJISIETCS COCTAaBHOW 4acTbio y4eOHOW palboThl U
MMEET LIEJIbI0 3aKPEIUICHUE U YIiIyOJIeHNEe IOJyUYeHHBIX 3HaHUI U HaBBIKOB, [IOUCK U IPUOOpETEHHE
HOBBIX 3HAHUH, a TAK)KE BHIIOJIHEHUE YUEOHBIX 3aJJaHUH, MOJTOTOBKY K MPEACTOSILINM 3aHATHAM U
sk3ameHy. OHa mpeaycMaTpUBaeT, Kak MPaBHIIO, pa3paboTKy pedepaToB, HamHCaHHE JOKIAJOB,
BBINOJIHEHHE TBOPUYECKUX, WHIMBHIYaJbHBIX 33JaHUI B COOTBETCTBMM C y4eOHOM HporpaMmoit
(TeMaTM4YEeCKUM IUIAHOM HM3y4Y€HUS JUCLMILIMHBI). Tema A1 TaKoro BBICTYIUIEHUS MOXKET OBITh
Ipe/UIoKEeHa MpernojaBaTesieM WM M30paHa caMuUM CTYIEHTOM, HO MaTepHall BBICTYIUICHUS He
JOJDKeH  AyOnupoBaTh  JIGKIMOHHBIM — Marepuwai.  PedepaTHBHBI ~ Marepuan  CIyXKHT
JIOTIOJTHUTENbHON MH(OopMaruei s paboThl Ha MPAKTUYECKUX 3aHATHIX. OCHOBHAs 11€J1b TaHHOTO
BHUJa pabOThl COCTOUT B OOYYEHHU CTYIEHTOB METOAAM CaMOCTOSITEIbHOM padOThl ¢ Yy4eOHBIM
MaTepHuaaoM. JlJis MOTHOTHI YCBOSHHUS T€M, BEIHECEHHBIX B IPAKTUYECKUE 3aHATHS, TpeOyercs paboTta
c nmepBouctoyHukamu. Kypc mpemycMaTpuBaeT CaMOCTOSITENbHYIO paboTy CTyIEHTOB CO
cenuasbHOW  jureparypoid. Criexyer OTMETHTb, 4YTO CaMOCTOsITelIbHas padoTa CTYIECHTOB
pe3ysbTaTUBHA JIMIIb TOTJa, KOTJa OHA BBINOJHAETCS CUCTEMATUYECKH, IUIAHOMEPHO U
LeJIeHANPaBJICHHO.

3amaHus JUISE CaMOCTOSTENBHON paboThl MPEAyCMAaTPUBAIOT HCIIONB30BaHUE HEOOXOIUMBIX
TEPMUHOB U MOHATUH M0 npobiemaruke Kypca. OHM HaleNMBaIOT HA MPAKTUYECKYO paboTy 1o
NPUMEHEHUIO M3Y4aeMOro Marepuaia, MOMCK OuOimmorpaduyeckoro mMarepuana U 3JIEKTPOHHBIX
MCTOYHUKOB MH(OpMAIMH, WJUTIOCTPATUBHBIX MaTepHalioB. 3a/laHus [0 CaMOCTOSTENIbHOU paboTe
JIAIOTCS 110 TeMaM, KOTOpbIe TPeOyIOT JOMOJIHUTENbHON TPOPAOOTKY.

OOumii 00beM caMOCTOSITENbHOM pabOThl CTYAEHTOB MO JUCHMIUIMHE BKJIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATENIBHYIO paOOTy CTYyI€HTOB B TEUECHHE CEMECTPA.

AynuTopHas camMoCTOsTeNbHast paboTa OCyIecTBIsAeTCs B (hOpME BBIIOIHEHUS TECTOBBIX
3aJaHull, Keilc-3aa4, MNHCbMEHHBIX NPOBEPOYHBIX pabdOT MO JUCHUIUIMHE. AyJIuTOpHas



caMmocrosiTenbHas pabota obecriedeHa 0a30if TECTOBBIX MaTepUaAOB, Keiic-3a1ad 1Mo pasjaenam
JICIIATUTAHBI.

HUEC.

IIpumepHbIie Tembl pedepaToB:

e (CBeroBasi MUKpPOCKOIHUSI. MeTOIbl CBETOBON MUKPOCKOITHH.
e  DJeKTpOHHAas MUKPOCKOIHUS — IPUHLIUI METO/Ibl, TPAHCMUCCUOHHAS U CKaHUPYHOILas
Mukpockomnus. KontpactupoBanue o0bEKTOB, YIBTPAMUKPOCKOIHS, 3aMOpaKHUBaHIE — CKaJIbIBa-

MeTto KIETOUYHBIX KYJIBTYP.
[utodoromerpus.

Kiterounas un:xenepus.
XuMu4ecKasi OpraHu3anys KICTKH.

VIMMYyHOTUCTOXUMHUYECKHE METO/IbI UCCIIEOBAHUHN — MPUHLIUI METO/IA.
Merton aBropanuorpaduu. @inyopecuenmus. Metoa rudpuau3anuy in situ.
@pakurOHUPOBAHUE KIETOK M KIETOYHOTO COJEPIKUMOTO.

IlepeuyeHb caMOCTOSATEIBLHBIX PA0OT CTYAEHTOB B Ipe/ieJiax MoayJieil

Tun n Ha3BaHMe y4eOHOT0 MOYJIA

YyeoHo-MeTOANUECKOE 00ecreueHe
Y4eOHOro MOIYJIsl.
NHHOBaNIMOHHBbIE U HHTEPAKTUBHbIE
dopmbI 00yUeHMsI

MOAYJIb 1.
Beenenue B nurosornw. Ilnasmarnyeckass MemOpana.

CamocrosiTesibHast ~ padora
«CTaHOBIICHUE  ITUTOJIOTHH
MeToabI IUTOJIOTHI.

Hama — cpok nodzomosxu
Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue V4eOHO-MemoOUdecKux
ungopmayuonunvix  pecypcos  (Web-caiim
«buonocuss xknemkuy, d1.nouma, yueOHO-
MemoouyecKue Mamepuaibl Ha 1eKMpPOHHbIX
HOCUmensix)

Cumyayuonno-noeuyeckue 3a0aiu
Koncyremayuu npenooasamens

CTY/1€HTOB
KaKk  HayKH.

1. Boripocksl, mian aHaim3a u OpMHUPOBAHUS
TEKCTa CaMOCTOATENIBbHON paboThl (METOon
pa3BUBAIONICH KOOMEpalud € TPOCKTHBIH
METOI).

2. WudopmanmoHHBIE pecypchl IO TeMe
CaMOCTOSITENTLHON PaOOTHI.

3. Bompockl K  3aHATHIO
CaMOCTOSITENIbHYI0  paboTy -
METOI).

4.  T'ucTonmoruveckwe  Tpemaparbl U
HH()OPMOCXEMBI (pabota yepes
BUJICOKAMEPhl C TPOCKIMEH Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CutyanMoHHBIE 3a1a4M (METO] Kelica).

(BKITROUAS
IIPOEKTHBIN

CamocrositeibHass  padoTra  CTY/ACHTOB
«Hctopuss wmemOpanosoruu. PenenropHas
ponp TUIa3MalieMMbl. BzaumopelicTBue ¢
CHUTHAJILHBIMU MOJIEKYJIaMH. MEeXKIeTOUHOe
y3HaBaHUE.  MEXKJIETOUHblE  KOHTAKTHI.
JIutiocompb1».

Jlama — cpok noozomosxu

Paboma no nnamy (3apamee 6wvioaemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuyue VueOHO-MemoOUyecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocusa  knemxu», sn.nouma, yuebHo-
MemoouyecKue Mamepuaibl Ha d1eKMpPOHHbIX
Hocumensix)

Cumyayuonno-nocuueckue 3a0a4u
Kouncynomayuu npenooasamens

1. Bompocsl, nnaH aHanuza u GopMUpOBaHUS
TEKCTa CaMOCTOATENIBbHON paboThl (METOon
pa3BUBAOIIEH KOOMEpallud W TMPOESKTHBIN
METOI).

2. HWudopmanmoHHbIe pecypcsl MO TeMe
CaMOCTOSITENTLHON Pa0OTHI.

3. Bompocer k 3aHATHIO  (BKJIIOUYas
CaMOCTOSITENIbHYI0O  paboTy - TPOEKTHBIN
METOI).

4.  T'mcronmormueckue  mpemaparbl U
UHPOPMOCXEMBI (paborta yepes
BUICOKAMEPBhl C TMPOEKIMEH Ha MOHHTOPHI
KOMIIBIOTEPOB).

5. CutyauuoHHbIe 3a1a4M (METO Ketica).




CamocrosiTeibHast  padoTra  CTY/ICHTOB
«XUMHYecKasi OpraHu3aIys KICTKI.

Hama — cpok noocomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YueOHO-Memoou4ecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonoeuss xknemxuy», dn1.nouma, yueOHo-

MemoouyecKue Mamepuaibl Ha 1eKMpPOHHbIX
HOCUmensix)

Cumyayuonno-n1ocuueckue 3a0a4u
Koncyremayuu npenodasamens

1. Bonpocsl, man aHanu3a u GopMUpOBaAHUS
TEKCTa CaMOCTOSITENILHOW paboThl (MeTo.
Pa3BUBAIOIIEH KOONEpaluud W IPOCKTHBINA
METOI).

2. HWudopmarnmoHHsie pecypcsl 1O Teme
CaMOCTOSITENILHOM pabOTHI.

3. Bompockl K  3aHATHIO
CaMOCTOSITENIbHYI0  paboTy -
METOI).

4.  T'uctonmorumyeckwe  Tpemaparbl U
nH()OPMOCXEMBI (pabota yepes
BUJICOKAMephl C TPOEKIHeH Ha MOHHUTOPBI
KOMITBIOTEPOB).

(BKITHOYAst
IIPOEKTHBIN

IIpome:xxyTouHasi arrecTanust (KOMIbIOTEPHOe TecTUpoBanue - metoa ldeasdu) — 1 akaa.gac.
(13 caM. ayIUTOPHOI padoThI CTYIEHTOB).

Jlutepatypa k camocTosiTe/ibHON padoTe:

1. YUenmnos 1O. C. Benenne B KJIETOUHYIO OMOJIOTHIO: YUeOHUK JIJIsl yH-TOB 110 Omout. crett. / 0. C.
Yennon. 4-e uzn., mepepad. u gom. - M.: UKL "Akagemkuura", 2005. - 493 c. (bubnuoteka
Yal'Ity).

2. Web-caiit «buonorus kietkn» ydeoHble mocooust MonekyinsipHas 6uonorus Ansoepre b., bpeit
Hd.unap. 1994 -3 T.

3. CopocoBckuii obpazoBarenbHblii xypHas, HO.A. UusmamkeB «MemOpaHHast OHONOTHSA: OT
MOJICKYJIIPHBIX OMCIIOEB 10 MOJIEKYJIApHBIX MamuHy». Ne§, 2000. - ¢ 12-17.

4. CopocoBckuit oopazoBatenbHbIi )xypHan JIL.U. bapcykoB «JIumocombr». 1998. Nel0. - c. 2-10.

5. DnektponHas noura. Jlekuuu npodeccopa AaTOHOBOM E. 1.

BakyossipHasi cucrteMa KjeTKd. ONOPHO-IBUIaTeIbHbIH aNnapaT KJIeTKH.

1. Bonpocsl, mnan ananu3a u GopMupOBaHHS
TEKCTa CaMOCTOATEJILHOW padoThl (MeTox
pPa3BUBAIOIIEH KOOINEpalUMd U IPOCKTHBIN
METOI).

2. WHpopMmamMoOHHBIE pPECypchl IO TeMe
CaMOCTOSITENIbLHON PabOTHI.

MOAYJIb 11

CamocrosiTeibHast  padoTra  CTY/ICHTOB
Arnmapar BHYTPHUKJIETOUHOTO NEpeBapUBaHUS

— JIM30COMBI, 3HJIOCOMBI, THUIpPOJIa3HbIE
Ty3bIPHKH.

[Tepokcucomsl.

[Topocomsi.

IIporeacoMsl.

[TopucThie TACTHHKH.

Hama — cpok nodzomosxu

Paboma no nnamy (3apanee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKUx
ungopmayuonunvix  pecypcose  (Web-caiim
«buonocuss knemkuy, d1.nouma, yueOHO-
MemoouyecKue Mamepuaivl Ha 31eKMpPOHHbIX
HOCUumensix)

Cumyayuonno-nocuyeckue 3a0aiu
Koncyromayuu npenooasamens

3. Bompockl Kk  3aHATHIO  (BKJIIOYAst
CaMOCTOSITENIbHYI0  PabOTy - TMPOEKTHBIN
METOJ).

4. ['ucTonornyeckue npenaparbl u
UH(POPMOCXEMBI (pabota yepes
BUJICOKAMephl C NpPOEKLHeld Ha MOHHUTOPbI
KOMITBIOTEPOB).

5. CutyanuoHHBIE 3aa4M (METO Ketica).

CamocTrosiTesibHasi padoTa CTy/1eHTOB
[{uTockener — ONOpHO-ABUraTeIbHAS
CUCTEMa KIIETKH.

Tpu cuctemsl GpUIaMEHTOB:
MIPOMEXKYTOUHBIE, MUKPO(PHUIAMEHTHI,
MHUKPOTPYOOUKH.

benku, MonexynspHbie MEXaHU3MbI
JBUTATEIbHBIX (DYHKITHIA.

1. Bonpocsl, miaH aHann3a u GopMHUPOBAHUS
TEKCTa CaMOCTOATENIBbHON paboThl (MeTOon
pasBUBAIOIIEH KOOMepaluu M MPOEKTHBIN
METOI).

2. VHdopmannoHHBIE pecypchl IO TeMe
CaMOCTOSITENTLHON PaOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYI0  paboTy -

(BKITROUAS
IIPOEKTHBIN




LleHTpbI OpraHu3anuu MUKPOTPYOOUeK.
KrneTouHslii IeHTp: TOHKOE CTPOEHUE U
XUMHAYECKHI COCTaB MPeoOpa3oBaHUS B
MUTOTUYECKOM IIHKIIE.

Kryruk.

Jlama — cpok noozomosku

Paboma no nnamy (3apamee 6wvioaemcs

cmyoeHmy).
Hocmyn k muxpockony
Hanuyue VueOHO-MemoOUyecKux

ungopmayuonnvix  pecypcos  (Web-caiim
«buonocusa  knemxu», sn.nouma, yuebHo-
MemoouyecKue Mamepuaibl Ha d1eKMpPOHHbIX
Hocumensix)

Cumyayuonno-nocudeckue 3a0avu
Koncyremayuu npenooasamernst

METOI).
4.  T'mcronormueckue  mpemaparbl |
nH(OpPMOCXEMBI (pabota yepes

BUJICOKAMEPBI C TMPOCKIUEH HAa MOHHTOPBI
KOMITBIOTEPOB).
5. CutyannoHHble 3a1aun (METO Kekca).

Jluteparypa K camoCcTOsAITe/IbHOI padore:
1. Web-caiit «llutomoruss 1 oOImasi THCTOJIOTHS
Anwbeptc b., bpeit 1. u 1p. 1994 -3 T.

yueOHble mocobust MoiekyisipHas OUOJI0TrHs

2. beixo B.JI. Ilutonorus u obuiast ructonorus: yueOHUK A cryaeHToB meaBY3oB, uzn-so CO-

TUC, 2002.- 254 c.

3. Yennos FO. C. BBeneHue B KJIeTOUHYIO OMOJIOTHIO: yUeOHHK i YH-TOB 1o Ouoi. cretl. / 0. C.
Yenmnos. 4-¢ u3z., nepepad. u mom. - M.: UKL "Axagemknura", 2005. - 493 c. (bubnuoteka

Val'Tly).

4. DnekrponHas noura. Jlekuuu npodeccopa Antononoii E.N.

IIpomexyTouyHas aTTrecTanus (KOMIbIOTEPHOE TecTUPOBaHue - MeToa Jleabdu) — 1 akan.gac.
(13 caM. ayIMTOPHO# padoThI CTYIEHTOB).

MOAVYJIb I
Cucrema 3HeproodecneyeHusi KiaeTok. Aapo.

6 | CamocTosiTeibHAsi  pa0oTa  CTYJEHTOB
«I’'eHOM MUTOXOHIpUUA. MHUTOXOHAPUH U
sgomonus - r  u K crparerus.
XeMOOCMOTHYECKAsI TEOPUSIY.

Hama — cpok nodzomosxu

Paboma no nnamy (3apanee evioaemcs

cmyoenmy).
Hocmyn k muxpockony
Hanuyue VUeOHO-MemoOUYecKUx

ungopmayuonnvix  pecypcosé  (Web-caiim
«buonocuss knemkuy, d1.nouma, yueOHO-
MemoouyecKue Mamepuaibl Ha 31eKMpPOHHbIX
HOCUumensix)

Cumyayuonno-nocuyeckue 3a0aiu
Koncyromayuu npenooasamens

1. Bonpocsl, mnan ananu3a u GopMupOBaHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (MeTo.
pPa3BUBAIOIIEH KOOINEpalUMd U IPOCKTHBIN
METOI).

2. HHdopmanmuoHHBIE pPECcypchl IO TeMe
CaMOCTOSITENIbHOM pabOTHI.

3. Bompockl kK  3aHATHIO  (BKJIIOYAst

CaMOCTOSITENIbHYI0  PabOTy - TMPOEKTHBIN
METOJ).

4. ['ucTonornyeckue npenaparbl u
UH(POPMOCXEMBI (pabota yepes
BUJICOKAMephl C NpPOEKLIHEeld Ha MOHHUTOPbI
KOMITBIOTEPOB).

5. CutyanuoHHbIe 3a7a4u (METO/ Kekica)

7 | CamocrosiTe/ibHAsE  padoTa  CTYJAEHTOB
XapaKkTepUCTHKA «IHEPreTHYECKUX BaJIOT»
(MaKpOIHEPreTUYECKHE COSAMHEHHMSI) KICTKU
— AT®, nporouwusiii (H) u narpuessrit (Na”)
MOTEHIMA] Ha OHMOJIOTUYECKUX MeMOpaHax.
IlepBb1ii, BTOPOM W  TpPEeTUH  3aKOHBI
OMOIHEPIeTHKU

Hama — cpok nodzomosxu

Paboma no nnamy (3apamee evidaemcs
cmyoenmy).

1. Bonpocsl, miian aHanu3a u GOpMUPOBAHHS
TEKCTa CaMOCTOATENIbHON paboThl (METOon
pa3BUBAIOIICH KOOMEpaIMd W TPOSKTHBIN
METOI).

2. WudopmarmoHHble pecypchl 1O TeMe
CaMOCTOSITEITLHON paOOTHI.

3. Bompockl kK 3aHATHIO  (BKJIFOYAst
CaMOCTOSITENIbHYIO PabOTy - TPOCKTHBIN
METOI).

4, I'ucronoruueckue peraparhbl u




Jocmyn k mukpockony

Hanuyue VueOHO-MemoOUyecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocusa  knemxu», sn.nouma, yuebHo-

MemoouyecKue Mamepuaivl Ha d1eKMpPOHHbIX
Hocumensix)

Cumyayuonno-nocudeckue 3a0avu
Kouncynromayuu npenooasamens

nH()OPMOCXEMBI (pabota yepes
BUJICOKAMEPhI C TMPOCKIUEH HAa MOHHTOPBI
KOMITBIOTEPOB).

5. CutyaunoHHble 3a1aun (METOJ Kekca)

8 | CamocTosiTesqibHasi  pabdora  cryaeHToB | 1. Bonpocsl, mian ananuza u popmMupoBaHus
VBennueHue  4MciIa  MUTOXOHAPUM  — | TEKCTa CaMOCTOSITENbHOM paboThl (METon
OMOreHe3 Wiu aBTOPENpOayKLHS. Pa3BUBAIOIIEH KOOINEpauud W IPOCKTHBINA
XemuocMoTuueckass Teopus Mwuryemna o | METON).

CONPSDKEHMHU  OKHUCIIEeHus cyOctparoB ¢ | 2. MH(opmanuvoHHBIE pecypchl MO TeMme
cunrezoM  AT®. IlomoxkeHHss TEOPHH. | CAMOCTOATENIbHON PabOTHI.
OKuUCAUTENbHO-BOCCTAaHOBUTENbHAST  meTns. | 3.  Bompockl Kk 3aHATHIO  (BKIIIOYas
IIpoTonHble HacOCH CaMOCTOSITENIbHYIO paboTy - HPOEKTHBIN
Jlama — cpox nodecomosxu METOI).

Paboma no nnany (3apanee ewvidaemcs | 4.  I'mctonorudyeckue — mpemapatel U
cmyoenmy). nH()OPMOCXEMBI (pabota yepes
Llocmyn k mukpockony BUJICOKAMEPBl C NPOEKLUUEH Ha MOHHUTOPBI
Hanuuue VUEOHO-MemOoOu4ecKux | KOMIbIOTEPOB).

ungopmayuonnvix  pecypcoe  (Web-caum | 5. CutyanmoHHble 3a7auu (METOA Kelica)
«buonozuss  knemkuy, dn.nouma, Yy4ebHO-

MemoouyecKue Mamepuaibl Ha d1eKMpPOHHbIX

HOCUmensix)

Cumyayuonno-nozuyeckue 3a0aiu

Koncynomayuu npenooasamerns

9 | CamocTosiTeabHAast  paGoTra  cTyAeHTOB | 1. Borpocsl, tuian aHanu3a 1 GOpMHUPOBAHUS
CrpoeHnue MHTOILIa3MBbI (MaTpuKca) | TEKCTa CaMOCTOATEIBbHON paboThl (METON
MUTOXOHJPHUM. ['€eHOM MHUTOXOHIpPUN M €r0 | pa3BUBAIOILIECH KOOIEpalMd MU IPOEKTHBIN
OTIINYNE oT reHoma spa. | METO.).
MuTOXOHIpUATILHBIN TE€HOM BbicMX | 2. VHopMmalnMoHHBIE pecypchl MO TeMe
pacTeHUi, KUBOTHBIX, YesoBeKa. PUOOCOMBI. | caMOCTOSATENbHON PabOTHI.
PHK. Uous Ca*, Mg** 3. Bompocel k  3aHATMIO  (BKJIIOYas
Hama — cpok noozomoexu CaMOCTOSITENIbHYI0  PalOTy - TMPOEKTHBIN
Paboma no naany (3apamnee 6vidaemcs | METON).
cmyoenmy). 4. ['mcronornyeckue  mpenmaparsl U
Llocmyn k mukpockony UHPOPMOCXEMBI (pabota qyepes
Hanuuue yuebHO-MemoouyecKux | BUIEOKaMepbl C MPOEKIHEeW Ha MOHHUTOPHI
ungopmayuonnvix  pecypcos  (Web-caiim | KOMIIBIOTEPOB).
«buonoeus knemku», oa.nouma, yuebHo- | 5. CUTyallMOHHBIE 33a/1a4¥ (METOJ Keiica)
MemoouuecKue Mamepuatsl Ha 371eKmpOHHbIX
HOCumensix)
Cumyayuonno-nocuieckue 3a0a4u
Koncynomayuu npenooasamens

10 | CamocrosiTesibHass  pabdora  cTyaeHTOB | 1. Bompockl, rian ananu3a u GopMHUpPOBaHUS

CTpyKTypHBIE THUIIBI SAPBILIEK.

benku spapeimexk oOpasyromue ckaddomn.
HexanonnmuHnckue  QyHKIMH  SIAPBILIKA.
[epudepuyecknii XpOMOCOMHBIN MaTepua
(ITXM) — anpbIIIKO BO BpEMs MUTO3A.

Hama — cpok nodzomosxu

Paboma no nnamy (3apanee 6vioaemcs
cmyoenmy).

TEKCTa CaMOCTOATEIBLHON paboThl (METOn
Pa3BUBAIOIIEH KOOINEpaluud U IPOEKTHBIN
METOI).

2. WH}popMmanmoHHBIE pPECypchl 1O TeMe
CaMOCTOSITEIIbHON PaOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYI0  paboTy -
METOJ).

(BKITIOUAs
MPOEKTHBIN




Jocmyn k mukpockony

Hanuyue VueOHO-MemoOUyecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocusa  knemxu», sn.nouma, yuebHo-

MemoouyecKue Mamepuaivl Ha d1eKMpPOHHbIX
Hocumensix)

Cumyayuonno-nocudeckue 3a0avu
Kouncynromayuu npenooasamens

4.  T'mcronmormueckue  mpemapatbl U
UH(POPMOCXEMBI (paborta yepes
BUICOKAMEpPhl C TMPOEKIMEH Ha MOHHTOPHI
KOMIIBIOTEPOB).

5. CuryanuoHHbIe 3aa4n (METOJ Kekca)

Jlutepatypa Kk camocTosiTe/IbHON padoTe:
1. CopocoBckuii o6pa3zoBarenbHblil )xypHai. B.I1. CkynoueB «3akoHbl 6nosnepreTuku», Nel. 1997
-¢. 9-14.
2. Yennos 1O. C. Breaenue B KJI€TOUHYIO OMOJOTHIO: yUeOHHK Ui YH-TOB 1o Ouoi. cretl. / 0. C.
Yenmnos. 4-¢ u3z., nepepad. u mom. - M.: UKL "Axagemkuura", 2005. - 493 c. (bubnuoteka
Val'Tly).
3. CopocoBckuii obOpa3zoBarenbHbiii xypHan A.J[. Bunorpagos IIpeoOpazoBanme sHepruu B
MUTOXOHIpUsIX. Ne9. 1999.-c. 11-19.
4. CopocoBckuii oOpa3zoBaTenbHbI XypHan A.Y. WrambOepaueB YHUKaJIbHAs TeHETHYECKas
cucrema Mutoxonapuii, Nel. 2000.- c. 32-36.
5. CopocoBckuii oOpazoBarenbHbiii KypHan B.Il. CkymodeB ODBOMIOIMS, MHUTOXOHIAPUU U
kucaopon, Ne9. 1999.- c.4-10.
6. DnextponHas noyta. Jlekiuu npogeccopa Auronosou E.U.

IIpomexyTouyHas aTTrecTanus (KOMIbIOTEPHOE TecTUPOBaHue - MeToa Jleabgu) — 1 akan.gac.
(13 caM. ayIMTOPHO# padoThI CTYIEHTOB).

MOAVYJb IV
Matpuunbie cuHTe3bl. Kiierounas npoaudepanus. [1aTos10rust KJIeTKH.
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CamocrosiTeIbHAsE  padoTa  CTY/IEHTOB
«Tunbl MHUTO3a, Melo03a, YHIOPETPOTYKIIHS.
[TaTonmorndeckue GoOpMbI MUTO3a».

Jama — cpok nooecomosxu

Paboma no naany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MeMOOUUeCKUX
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocust Knemkuy, d1.nouma, YyueOHO-

MemoouyecKue Mamepuaivl Ha 1eKMpPOHHbIX
Hocumensix)

Cumyayuonno-nocuieckue 3a0avu
Kouncynomayuu npenooasamens

1. Bonpocsl, man ananu3a u GopMUupOBaHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (MeTon
pPa3BUBAIOIIEH KOOINEpalMd U IPOCKTHBIN
METOI).

2. WHpopMmanmoHHBIE pPECypchl IO TeMe
CaMOCTOSITENIbHOM pabOTHI.

3. Bompockl K  3aHATHIO
CaMOCTOSITeNIbHYI0  paldoTy -
METOJ).

4. ['ucTonornyeckue npenaparbl u
UH(POPMOCXEMBI (pabota yepes
BUJICOKAMephl C NpPOEKLHeld Ha MOHHUTOPbI
KOMITBIOTEPOB).

5. CutyanroHHbIC 3a7a4M (METO Kerca)

(BKITIOUAs
MIPOEKTHBIN
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CamocrosiTesibHasi  pabdoTa  CTYJAEeHTOB
['eHeTHueCKH  3amporpaMMHUpPyEeMbIC  ITyTH
ru0eNid KJIETOK: MPOrpaMMHUPYEMbIH HEKPO3,
aronTo3, aytodarwus, MUTOTHYECKAS
karactpoda, arornTo3/HEKPO3HBIC
KOHTHHUYMBL. [lyTH 3amycka. «Pementopsl
CMEpPTH»: B3aUMOJICHCTBUE C JIMTAaHIAOM U
nepefaya CHWTHaJla B KIETKY. OH3UMBI,
OTIHYHUSL  MOP(OJIOTHYSCKOTO  MPOSBICHHUS
nyTteil rubenu, OTIWYMS B MeXaHU3Max
rubeNid  KICTKH, OWOJIOTHYECKOE 3HAuCHHE,
WHIYKTOPBI ¥ HHTHOUTOPHI

Hama — cpok nodzomosxu

Paboma no nnamy (3apamee evidaemcs
cmyoenmy).

1. Bonpocsl, man aHanu3a u GopMUpOBaHUS
TEKCTa CaMOCTOSATENBHOW paboThl (METOA
pPa3BUBAOIIEH KOOINEpaluuyu W IPOCKTHBIN
METOI).

2. HHpopMamMoOHHBIE pPECypchl 1O TeMe
CaMOCTOSITEITLHON PaOOTHI.

3. Bompockl K  3aHATHIO
CaMOCTOSITENIbHYI0  paboTy -
METOI).

4.  T'mcronormueckue  mpemapatbl |
nH(}OpPMOCXEMBI (pabota yepes
BUICOKAMEPBl C TMPOCKIMEH HAa MOHHTOPBI
KOMITBIOTEPOB).

5. CutyanmoHHbIe 3a/1a4u (METOJI Kelica)

(BKITHOUAst
MIPOEKTHBIN




Hocmyn k muxpockony

Hanuyue VueOHO-MemoOUyecKux
ungopmayuonnvix  pecypcoge  (Web-caiim
«buonocusa  knemxu», sn.nouma, yuebHo-
MemoouyecKue Mamepuabl Ha 1eKMpPOHHbIX
Hocumensix)

Cumyayuonno-nocuueckue 3a0a4u
Koncynemayuu npenooasamernst

JIutepaTypa Kk camocTosiTe/IbHOI padoTe:

1. Yennon 1O. C. BBenenue B KJI€TOUHYIO OMOJIOTHIO: YUeOHHK Ui YH-TOB 1o Ouoi. cretl. / 0. C.
Yenmnos. 4-¢ u3za., nepepad. u mom. - M.: UKL "Axagemknura", 2005. - 493 c. (bubnuoteka
Val'Tly).

2. DnextpoHHas nouta. Jlekuuu npodeccopa Anronosoii E.W.

3. E.M. Anrtonosa Ilytu mporpamMmupoBaHHOW KIeTO4YHOM rubenu // buosnorus B mkose. Ne3,
2011.- c. 3-23 (bubnuoteka Yul'IIVY).

IIpomexyTouyHas aTTrecTanus (KOMIbIOTEPHOE TecTUPOBaHue - MeToa Jleabgu) — 1 akan.gac.
(13 caM. ayIMTOPHO# padoThI CTY/IEHTOB).

s cmyoenmos co30ano:

- DJICKTPOHHAS TI0YTa, T/Ie HAaXOAUTCS HH(OPMAIIHS 110 TEMAaTHKAM CaMOCTOSITEIBHBIX padoT,
MeTOIMYecKre pa3paboTKu K KypcCy, MepeuyeHb CXeMaTHYeCKoro MaTepuaia, IepedyeHb BOIPOCOB K
3a4eTy, OJIOKH TeCTUPOBAHUS, 3314 M0 MOJIEKYJISIPHOW OMONOTHH, JIEKIIUU JJIsl CAMOCTOSITEITLHOM
pabOTHI CTYICHTOB.

- Ha moptane Yul'TIV caiita HULl ®IIIIBb http:/brs.ulspu.ru, cymecTByer 3akiaaka
YyebHOo-MeToAMUecKass paboTa, THe Takke HaxoauTcss HWHPOpMAmuMs 1O  TEeMaTHKaM
CaMOCTOSITENTFHBIX Pa0OT, METOAMYECKHE pPa3padOTKM K Kypcy, NEepeYeHb CXEMaTHYEeCKOTro
MaTepuaia, MepedyeHb BOINPOCOB K 3adeTy, OJIOKM TECTHUPOBAHMS, 3aJauyd IO MOJIEKYJSIPHOM
OHoJIOruu;

- Ha camte http://biocell.omgpu.ru/ crymentam mnpemiaraerca B (opmatre PDF ydeOHo-
METOIUYECKHUE ITOCOOHS;

- B ayauTopuu 334 CTYJE€HTHl UMEIOT BO3MOXXHOCTh CAMOCTOSITEILHO MPONUTH TECTUPOBAHUE
C UCIOJIb30BaHUEM KoMIlbtoTepHOU rporpammbel SCHOOL.

Takxe cTyaeHTaM JUIsl JIYYIIEro YCBOEHHsS Kypca Mpejuiaraercs peuienue 3aaad. Ooinee
konuuecTBO — 100 (mpuMepHbIi NEpeYeHb NPUBOAUTHCS HUXKE).

Tlopadox npomedicymounoti ammecmayuu no oucyuniune «Lfumonozusy

1. B Teuenue cemecTpa mpOBOAUTCS YCTHBINA OMPOC COMIACHO KOHTPOJBHBIM BOIIPOCAM, KOTO-
pble MPUIIAraloTcs K KaXI0MYy J1a00paTOPHOMY 3aHSTHIO M OTPaXKEHBI B METOAMYECKUX PEKOMEH A1 -
AX CTYJCHTY.

2. Bormpochl, BBIJETICHHBIE K CAMOCTOSTENBHOMY OOYYEHHIO, BBITOIHIIOTCS BCEMH CTYACH-
tamu B (popme pedepatoB. Ompoc comepkaHUsI CaMOCTOSTEILHOW PadOThI MPOBOIUTCS COTJIACHO
TEMaTHKe JJab0paTOPHOTO 3aHATHSI.

3. Jlng Gonee yCHENIHOTO W JETAIbHOTO M3YyYeHHs] MaTepuana CTYICHTbI TOJDKHBI MPONTH
KOMITBIOTEPHOE TECTUPOBAHUE COTJIACHO MPUBEJICHHOTO HIKE PEKUMA.

4. CryneHTbl, COTJIaCHO OJIOKaM TECTHUPOBAHUS, JOJDKHBI IIPEIOCTABIIATh B TEUEHUE CEMECTpa
3a(MKCHPOBAHHBIE 0 JAHHBIM TeMaM HH(OPMAIIMOHHO-CXEMAaTHUECKUH MaTepHual M TUCTOJOTHYe-
CKHE TIpeTaparhl.

5. K UTOroBoMy TECTHPOBAHHUIO CTYIEHT JOJDKEH HMETh B HaJM4yHe: BECh H3ydaeMbIi
KOMILJIEKC CX€M M THMCTOJIOTUYECKUX IPENapaToB, BHIMOJIHEHHE CaMOCTOSATENbHbIE PA0OThI, CpEIHUI
0a 3a mATh GJIOKOB KOMITBIOTEPHOT'O TECTUPOBAHMS, CPEAHUI OaJlT 38 yCTHBIE OTBETHI.

Tecmuposeanue cmyoeHmog (mexkywas ammecmayus):
TectupoBanne 1o kypcy «lluTonorus» mnpoBogUTCS  «MOOJIOYHO» U SIBIISETCS
MPOMEXKYTOYHON M TeKylIer (GopmMoii KOHTPOJSI 32 YCIIEBAaEMOCTBIO CTYACHTOB. Jlisi momydeHus



http://brs.ulspu.ru/
http://biocell.omgpu.ru/

UTOTOBOM ormeHkH (Oamna) mo auctumuinHe «Lluromorusy HeoOX0oIUMBbI OAJUTBI IO BCEM TECTOBBIM
KOHTPOJISIM, CpelHUil 0amul 3a ycneBaeMOCTb B ayJUTOPHBIX 3aHATHAX (1abopaTopHbIE) U
9K3aMEHalUMOHHBIN Oaymi. TakuM 00pa3oM, WTOTOBBIM Oay BBICTABISETCS C YYETOM BBIIIE
NePEeYUCIICHHBIX OaIoB.

Pexum TecTMpoBaHUS — KOMIIBIOTEPHOE TECTUPOBAHNE MPOBOJUTCS B IpyMNIe B TedeHue 45
MuHyT. Kaxaeiii 610k Tecta BkitodaeT B ceds 50 TectoBbIX 3amaHuil. Ilporpamma dopmupyer
BapHaHThl (KaXXJblii pa3 HOBbBIE) MO3BOJISIET UCIPABUTH BBIOPAHHBIM BapUAHT OTBETA, MPEPHIBACT
paboTy CTYJEHTOB 0 OKOHYAHWU BpEMEHM TecTHpoBaHMe. [locie 4ero BBIBOAMUT MOJIyYEHHBIH
ctynaeHToM Oami. IIporpamma mo3BoisieT chenarh pacreyaTKd BapUaHTOB M IOJyYEHHBbIE Oallsibl
TECTUPYEMOW TPYIIBl CTYIAEHTOB. TecToBble 3alaHus 3aKpBITOTO THIIA, HAa COOTBETCTBHUE, C
PUCYHKOM, JOINOJIHUTh BBIPAKEHUE, 3aKOHUWUTH onpeneneHue. Bapuantsl orBeta — 1. Huoke
IpUiIaraeTcs HeKOTOPBIN MepevyeHb TECTOBBIX 3aJaHUN U3 Pa3IMUHBIX OJOKOB JaHHOTO Kypca.

brok Nel «BBenenue B uTooruto. XUMHYECKasi OpraHu3aius KiIeTku. MeTos
uccienoBanus. [lnazmaruueckas meMOpaHay.

bnok Ne2 «BakyomnsipHas cuctema kietku. OOpHO-BUraTeIbHbIN anmnapar KJIeTKU.»

biiok Ne3 «Mwutoxonapuu. Aapo».

brok Ne4 «Martpuunsie cuatessl. [Ipomudepanus. [laronorus kineTkmy.

TecToBbBIE 3a1aHN:
- OTKPBITOTO THIIA,

- 3aKpBITOTO THIIA,
- Ha COOTBETCTBHE,
- Ha M0CJIe/I0BATENILHOCTH MPOLIECCOB,
- C pUCYHKaMH.
Bapuant npaBuiisHOTO OTBETa - 1
PexuM TecTUpoBaHUS:
- BpeMsl TECTUPOBAHUS — 45 MUH.
- 3a/1aHKi B BapuaHTe Tecta — 50.
Bo3MoXHOCTH: HaBUTAIMS 110 33/IaHUSIM C BO3MOYKHOCTBIO PEIaKTUPOBAHUS OTBETOB;
- aBTOMAaTUYECKOE OTKIIIOYEHHE MPOTrpaMMbl TECTUPOBAHUS 110 UCTEUCHUH BPEMEHH
TECTHUPOBAHMUS;
- BBIBEJICHUE Pe3yJIbTaTOB TECTUPOBAHMS B Oaiax;
- KOHBepTaLus OaJJIOB B OLICHKY:
0 - 30- HEY1OBJIETBOPUTEIIBHO;
31 - 38 — y10BJIETBOPUTEIHHO;
39 - 45 — xopor1o;
Oosnee 45 — OTIIMYHO.

IlpumepHnvie mecmosvle 3a0anusi:

HyxkJieorna — 310 MOHOMEP

1. OenkoB;

2. HYKJICMHOBBIX KHCJIOT;

3. KUpOB.

IosunenTua odopasyercsi myTem:

1. B3auMOJEHCTBUS aMUHOTPYIII JBYX COCEIHUX aMHUHOKHCIIOT;

2. B3aUMOJICHCTBUS aMHHOTPYIIIBI OJTHOH aMUHOKHCIIOTHI U KapOOKCUIIBHOM TPYIIIBI APY-
roii aMHMHOKHUCIIOTHI;

3. B3aUMOJCHCTBUS KapOOKCHUIBHBIX TPYIII JBYX COCETHUX aMHUHOKHUCIIOT.

Yuacrok IHK, pa3nesnsiromuii ABe HyKJ1€0COMbI, HA3bIBAIOT:

1. comenowup;

2. JIUHKED;

3. TUCTOH.

C pubocomoii B3aumoaeiicTpyet netrsi pancnopraoit PHK:

1. JuruapoypuaunoBas



2. TlceBnoypuaunoBas
3. JononHuTenbHas
Cunre3 nouepnux ueneit JIHK ocymecrsasercs:
1. or 5 xonna k 3’ xoHmy;
2. or 3/ konna k 5 KoH1y;
3. Ha BeIylIeH M OTCTAIOLIEH LEMsIX HAallPaBJIeHUE CUHTE3a TPOTUBOIIOIOKHO.
Tpanckpunuus — 31o0:
1. Ipouecc camokonupoBanusi JJHK ¢ o6pa3oBanueM ABYX HIEHTHYHBIX JOUYEPHUX MOJIe-
Ky,
2. Tlponecc nepenuceiBanus nHbopmaruu, coaepxkamerics B PHK, B popme JTHK.
3. Iporecc nepenuceiBanus nHpopmanuu, coaepxkarieiics B JIHK, B hopme PHK
Y4yacTok Ha 006110 cy0UacTuie puOOCOMBI, I/1€e JOKAJIU3YETCS CTPOSIUiics menTul,
Ha3bIBaeTCs:
1. aMUHOAIMILHEIIT;
2. NENTUIWILHBINI;
3. MHULUHUPYIOIIHA.
IHocTraBbTe B HY)KHOM mocJieqoBaTe/ ibHOCTH YpoBHM KomnakTusauuu IHK ¢ yuactuem
0eJIKOB B COCTaBe XpPOMATHHA:
. XPOMOHEMHBIH, HyKJI€OCOMHBIH, CynepOuAHbIN, ETEIbHO-OMEHHBIH, XpPOMOCOMHBIN
. HyKJIeocoMa, CynepOu1, meTeabHO-TOMEHHBII, XpOMOHEMa, XpOMOCOMa
. cynepOu/i, meTeIbHO-TOMEHHBIN, XPOMOHEMA, XpPOMOCOMA, HYKJIEOCOMa
. HyKJIeocoMa, CynepOou i, XpoMOHeMa, MeTeIbHO-A0MEHHBIH, XpOMOocoMa
. HyKJIeocoMa, cynepOu 1, meTeIbHO-TOMEHHBIM, XpOMOCOMa, XpPOMOHEMA
Moaenb cTpoOeHHUs MJIa3MAaTHYeCKOH MeMOpaHbl «0yTepOpoaa» NpeaioKuIn
. I'pennens u Pobeprcon
. I'oprens u {aycon
. T'oprens u I'penaens
. Jlaycon u /lanuenu
. PoGeptcon u [laycon
CMeHa MoOJIeKYyJ JIMIMIOB JPYr OTHOCHTEJBHO [Jpyra B Ipeaejax MOHOCJIOA
IIa3MaTH4eCKOi MeMOpPaHbl HA3bIBAETCH
1. Tom
2. Kunr
3. ®aun-don
4. JlarepanbHas quddy3us
5. TpaHc
I'iimkoxkajaukce (popMUpyIOT
VrineBoas+0eaxu
VYTI1eBOaAbIHINIIUIBI
VYTI1eBOIBIHKUPHBIE KUCIIOTBI
VYTr1eBOIbI+0ENKY, YTIEBOABIHITUTIN B
VYrneBoabI+0eNKH, yTiaeBOIbIHKUPHBIE KUCIOTHI
.... KOHTAKT 00ecneYynBaeT KOMMYHUKALIMOHHOE COeJUHEHHE KJIEeTKH, y4aCTBYIOLIEeH B
NpsIMOi Mepeaave HOHOB U MAJILIX MOJIEKYJ (KApIMOMHUOIIUT)
1. necmocoma
2. 3aMOK
3. mpoctoi
4. MIOTHBIN
5. meneBou
Bri0epute npuMep pudocoMbI NIPOKAPHOT
1. 50S+30S=80S
2. 60S+30S=80S
3. 50S+40S=70S
4. 50S+30S=70S

DN B W ==

DN B W ==

Nk v



5. 60S+40S=80S

Onpenennre TUNBI (PUIAMEHTOB B 3aBUCHMOCTH OT JHAMETPa: MUKPOTPYOOUKH
1. 10 am
2. 6-8 HM
3. =25 Hm
4. 9 am
5. =20 M

Bri0epure 0eJI0K, KOTOPBIH ABJISAETCH NMPeEACTABUTEIEM NPOMEKYTOUHBIX BOJIOKOH
1. BumenTun

2. Buinun

3. Cnektpun

4. lluToxana3ux

5. datoHauH

K BakyoJisipHOii cucTeMe He OTHOCATCS OPraHe bl

1. IlepoxcucomMbl

2. JInzocombl

3. OP

4. PubocoMbl

5. Amnmapart ['onbmxu

Bbeaxu, koTopbie (pOpMHUPYIOT MOPOBBII KOMILJIEKC, HA3bIBAKOTCH

1. I'moOynsapHbIE

2. OubpumispHbie

3. MAR-6enku

4. UMnopTUHBI

5. HykmeonopuHbl

BriOepurte Te pyHKIMHM, KOTOPbIE BHINOJIHAET arpanyJasapHbliid JP

1. TpaHCHIOPT BeUIeCTB U OMOCHUHTE3 OENIKOB

2. NETOKCHUKAIMs U CUHTE3 (hepMEHTOB

3. JETOKCHUKAIIMS, TPAHCIIOPT BEIIECTB, CHHTE3 TJIMKOTEHA, JTUIHI0B

4. cuUHTe3 INIMKOTeHa U OENKOB

3a cuer 4ero nopaep:;kuBaerca pH=5 B 1u3ocomax nJst uHakTHBauuu epmMeHTOB?
1. nonos O,

2. nonoB N

3. nonos C

4. nonoB H

Teopusi maprunoroMuu OJIOBHMKOBA 00bSICHAET PadoTy

1. «cyeTurkay KJIETOUYHBIX JCICHUM

2. TEHOB JONTONETHUS

3. TPOSIHCKUX T€HOB

4. crenupuYecKux XpoMocoM

7Ku3HeHHBIN HMKJ KJIETKH BKJIKOYAeT B cedst

1. GotG+S+G>+M

2. vactb G1+S+G,+M

3. Getuacts G +S+G,+M

4. GotG+G,tM

MertacTa3zupoBaHue — 3T0

1. MPOHMKHOBEHHE OIMYXOJIEBHIX KJIETOK B 3JJOPOBYIO TKaHb

2. moTepsi KOHTAKTHOT'O TOPMOKEHUS

3. U3MEHEHHuEe IUTOCKEeTa

4. oOpazoBaHHE BTOPUYHBIX 0YaroB OMYXOJIEBOTO POCTA B 3I0POBBIX TKAHSIX
HyxkJieocoma BKiI0O4aeT B cedst

1. HErMCTOHOBBIN KOP, TMHKEepHYIO JTHK

2. Hy, rucron, nunkepuyro JHK

3. JIHK, H,, ructoHsl



4. TUCTOHOBBIN KOp, TMHKEepHYI0 JJHK

B kakoii 30He sigpbika pacnoJioxenbl PHK-Tpanckpuntbi?

1. cmabookparieHHOH

2. GubpumisipHOH

3. rpaHyJspHOU

Kak mHa3piBawTci 0€JIKH, KOTOpble TNPUCOEIMHAKT pudbocoMmy K MemOpaHe
rpanyJasipaoro JP

1. pubodopuHbI

2. pubo3uMBI

3. BH3UMBI

4. GeNKU — CTBIKOBKH

IToToxk MeMOpaH B KJIeTKe IPOUCXOAUT B HANIPABJIEHUH ...

1. anmapart ['osb/xu — arpanyisipHbiil OP — rpanynapHsliil OP — rmiasmartnueckas MemOpaHa

2. rpanynapHbiii OP — anmapat ["onbmpku - miiazmatuyeckas MemMOpaHa

3. mua3maruueckas MeMOpana — anmnapar ['onabakxu — rpanynspHbiid OP

4. arpanynspuslii OP — anmapat ['onbmku - ia3MaTuyeckas MemMOpaHa

Kakue npoueccsl nporekaror B npopazy murosa?

1. dbopMupoBaHHEe MUTOTUYECKOTO armapara, peKOHCTPYKIIHS siipa U SIPHIIIKa, peruiiKa-
mus [JHK

2. dhopMupoBaHHE MUTOTHYECKOTO armmapaTa, peopraHu3aius sjapa, JEeMOHTaX sIPHIIIKA,
CHMpaIU3anus XpoOMaTHHA

3. AeMOHTaX A1pa, AApPbIIIKa, MUTOTUYECKOTO anmapaTa U Cupanu3aius XpoMaTiHa

4. pEeKOHCTPYKIUSI MUTOTUYECKOIO alapara U XpoOMaTHHA, peopraHu3aus sSapa u siIpbIil-
Ka

XOHAPHOM KaK HUTeBHIHbIN PeTHKYJIYM NpeacTABJICH B

1. kaparomuonuTax, HeaudhepeHIIUPOBAHHBIX KJIETKAaX

2. cumractax U HenugepeHIIMPOBAHHBIX KIETKAX

3. KapAMOMHUOLIUTAX, Y XJOPEILIbl, B CUMILIACTaX

4. Bce BapuaHTHI BEPHBI

JlamuHa — 310

1. GenxoBas IUIACTHHKA Spa C XPOMATHHOM

2. GenkoBas MJIaCTUHKA

3. cokpaTuTeNbHas TUIACTHHKA

4. XpoMaTuH

MuTOXOHApPHAJIBLHBIH reHOM 00rar .... mapamu

1. -y

2. I'-I0

3. V-II

4. T-A

Cumyayuonno-nrocudeckue 3a0a4u

1. V3BecTHO, YTO B COCTaB HYKJIEHMHOBBIX KHCJIOT BXOJST Pa3U4yHbIE a30THUCThIE OCHOBA-
Hus. Kakue a3oTHCTble OCHOBaHHUS HAJl0 MOMETUTh M30TOMNOM JJIsi M30MPATEIbHOTO BBISBICHUS B
KJIETKEe METOJIOM aBTopaauorpadun cuatresupyembix JJTHK u PHK?

2. Ha Tpéx mpemnapaTax npeacTaBieHbl KIETKH. Y OJHOM - XOPOIIO pa3BUThl MUKPOBOPCHH-
KU, y IPYTOH - pECHUYKH, TPEThSI UMEET JUIMHHBIE OTPOCTKU. Kakast U3 3TUX KJIETOK CHEeIHaIU3HpO -
BaHA Ha MPOIIECC BCAChIBAHUs?

3. 3a mpenenamu Ijaa3MaieMMbl HaXOASTCS HWOHBI, KOHIIEHTPAIMS KOTOPHIX HUXKE, YEM B
KJeTke. Bo3MOXHO 1T MX MOCTYTUICHUE B KIETKY?

4. Tlpu nuccaenoBaHUM Ma3ka KpOBH OOJILHOTO B JIEHKOIMTaX (HEHTpodmiax) oOHaApyKEHBI
Oaxtepuu. Kak onu Tyna nonanu?

5. Ha cB000/IHOI MOBEPXHOCTH KJIETOK OOHAPYKEHBI CTPYKTYPHI, B KOTOPBIX MO JIEKTPOH-
HBIM MHKPOCKOIIOM BUIHBI 9 map nepudepryeckux M 2 mapbl HEHTPAITbHBIX MHKpOTpyOodek. Kak
HA3bIBAIOTCS ATH CTPYKTYPBI, U KAKOBA UX POJIb?



6. HOII OJICKTPOHHBIM MHUKPOCKOIIOM BUAHBI MHOKCCTBCHHBIC MCJIKHMC BIIAYMBAHUA I1J1a3Ma-
JIEMMBbI KJIETKH U CBETJIbIEe My3bIpbkH. O KaKoM Mpoliecce CBUAETENbCTBYIOT 3TU HAOIIOIeHUS?

7. B xneTKy npoHUK (haKTOp, HAPYIIAOIINUN IEJIOCTHOCTh MeMOpaH nu3ocoM. Kakue Mox-
HO O’KU/aTh U3MEHEHUs?

8. Ilpu 3arape B KjeTKax KOKM MOSBISAIOTCA TpaHyibl MUrMeHTa. K KakuM CTPYKTYpHBIM
3JIEMEHTaM OTHOCSTCS 3TH IPaHyJIbl?

9. M3BecTHO, YTO MOJIOJIBIE U OBICTPOpACTYIME KIETKA UMEIOT 0a30(MIbHYIO IIUTOIIa3MYy.
YeM 3T0 MOXKHO OOBSCHUTB?

10. B pesynbrate neHCTBUS HOHU3UPYIOLIEH pajualliid B HEKOTOPBIX KJIETKAX MPOMCXOIUT
paspyleH’e OTJeNbHBIX opraHe/ul. Kakum o6pazom OyayT yTHIM3UPOBATHCS KJIETKOW UX OCTATKU?

Ilpu oyenke 3Hanuil, yMeHUl U HABLIKOB CHYOEHMO8 60 6peMs 3a4éma U 9K3aMeHd
UCNOIb3Yemcst YPOBHEBbIL NOOXO00:

Ilepesviti ypogens TpeAnonaraeT TeOopeTHdeckue 3HaHuA. 11 ero BbISBIEHHUS CTYAEHT
JOJIKEH TPOWTHU TECTOBBIM KOHTPOJIb C UCHOJIB30BAaHHUEM KoMmIbioTepa. I[IpoxoxkneHue
KOMIIBIOTEPHOI'O KOHTPOJISL JA€T OCHOBAHWE OLICHUTh 3HAHUS CTYJEHTOB Ha YJIOBJIETBOPUTEIbHYIO
OIICHKY.

Bmopotu ypoeens BbIsIBIISIETCS ITyTeM yCTHOTO ornpoca. CTyIeHT AOJKEH MO0Ka3aTh INIyOOKHe
TEOPETUYECKHE CHCTEMHBIC 3HAHUA: HU3JI0KUTh HMCTOPHUIO BOMPOCA, €r0 COBPEMEHHOE COCTOSHUE,
MyTH PEIICHUS] PACCMATPUBACMOMN TIPOOIIEMBI.

Tpemuii yposenv — TBOpueckuid. Ilpennonaraercs Hapsy C MEPBBIM U BTOPHIM YPOBHEM
pelieHne TBopueckux 3agad. Koropele cocTaBieHbl Tak, YTO CTYJIEHT, IIOHHMMAasl IOCTABJICHHYIO
nepe HUM 3a/ady, JOJDKEH apryMEHTHUPOBAHO MPEIOKHUTHh IMYTH pa3pelieHusi, OTCTOSTh CBOIO
TOYKY 3pPCHHUSI.

Jlnsa camocmosmenbHoll ROOZOMOBKU K 3AHAMUAM NO OUCUURIUHE PEKOMEHOYEm s
UCROJIb308AMb YUEOHO-MEMOOUUECKUEe MAMEPUATIb

1. AnronoBa E.M. merommueckas pa3paboTka 1aOOpaTOPHBIX 3aHATHHA I CTYACHTOB.
Hanpasnenuss moarotoBku OakanaBpoB «llemarormueckoe obOpazoBanuey, «buomnorus», odHOro
otaeneHus. YnbsHoBek: M3a-so Yal'IIY. 2017. - c. 20.

2. bensicoa H.A. buoxumusi 1 MonekyisipHas Ouomnorusi: yued. mocodue sl CTyIEHTOB
TEXHOJIOT. U OHMOJIOT. crell. yupexaeHuid. - Munck: Kawkueiid qom, 2004. - 414 c. (bubnuoreka
Yal'Ily).

3. Houenkas D.I'. O6mas Owomorus: y4e0. mocobme. - M.: Teppa, 2001. - 318 c.
(bubmmoreka Yul'TIY).

4. Mymxkxamb6apos H.H., Ky3neuos C.JI. MonekynspHas 6uonorusi: yue6. nocodue st Men.
BY30B. - M.: MeaunuHckoe nHpopmarmonHoe areHTcTBo, 2003. - 535 ¢. (bubnumoreka Yiul'TIY).

5. Puc 3., Crepubepr M. BBenenue B MOJEKYJISIPHYIO OHOJIOTHIO: OT KJIETOK K aromam /
nep. ¢ anrn. nox pen. HO.C. Jlazypkuna, B.A. TkaueBa. - M.: Mup, 2002. - 141 c. (bubanoreka
Yal'Ily).

5. [IpuMepHbIe OLEHOYHbIE MAaTEPHAJIBI /1JIs1 MPOBEIEeHUs TEKYIIero KOHTPOJIsl ycreBaeMo-
CTH ¥ IPOMEKYTOYHOM aTTeCTAIUM 00y4AKOIIUXCS M0 TUCHUILINHE

Opranu3anusi 1 MpoBeeHNe aTTECTAIMHU CTYAeHTa

®I'OC BO opueHTHpOBaHBl MPEUMYLIECTBEHHO HE Ha CooOLleHne o0yyaromemMycs
KOMITJIEKCa TEOPETHUECKUX 3HAHUH, HO Ha (hOpMHUpOBaHKE y OaKalaBpa KOMIETCHINI — JUHAMHYE -
CKOro Habopa 3HaHWH, yMEHUH, HABBIKOB U JTMYHOCTHBIX KaueCTB, KOTOPBIE MO3BOJISAT BHITYCKHUKY
CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PHIHKE TPY/Aa U YCIEITHO MPO(eCCHOHATBHO PEaIn30BhIBATHCS.



B nporecce orieHkn 0akanaBpoB HEOOXOAMMO HCTIOIB3YIOTCS KaK TPaIUIIMOHHBIC, TaK U UH-
HOBAIIMOHHBIEC THUIIBI, BUABI U (OPMBI KOHTPOJS. [Ipyu 3TOM MOCTENEHHO TpaaUIMOHHBIE CPEACTBa
COBEPIIICHCTBYIOTCS B PYCJIe KOMIIETEHTHOCTHOTO ITOX0/1a, 8 MTHHOBAIIMOHHBIE CPEJICTBA aJIalITHPO-
BaHbI JJIsl TOBCEMECTHOTO MMPUMEHEHHUS B POCCUNCKOIN BY30BCKOM MpPaKTUKE.

Ileab npoBeeHUsi aTTeCTAMM — MTPOBEPKA OCBOCHHSI 00Pa30BATEIBHONM MPOTPaAMMBI JTUC-
[UIUIHHBI-TIPAKTUKyMa depe3 chOPMUPOBAHHOCTh 00pa30BaTENbHBIX PE3YJIbTATOB.

IIpomexyTouHas aTTecTamus OCYIISCTBISICTCS B KOHIIE CEMECTpa M 3aBEpINAeT M3yueHUE
JTUCIUIUIMHBI, TIOMOTAeT OIICHUTh KPYIHBIE COBOKYMHOCTH 3HAHUW U yMEHHH, (opMUpOBaHUE
ONPEACIEHHBIX KOMITETCHIUH.

OneHOYHBIMU ~ CPEJICTBAMHU  TEKYIIETO OLIGHWBAaHUS SBISIOTCA: JOKIAJ, TECThl IO
TEOPETUYECKUM BOIPOCaM JUCIUIUIHHEI, 3allUTa MPAKTHIeCKUX padoT U T.1. KOHTpOIs yCBOSHUS
MaTepuana BEIeTCS PEeryjasipHO B TEUEHHE BCEr0 CEeMeCcTpa Ha MPAKTUYECKUX (CEMUHAPCKHX,
71a00pPaTOPHBIX) 3aHATHUSX.

CPEJACTBA OLIEHUBAHUA,
Oo0pa3oBarte/ibHbIE
Ne UCIIOJIb3YEeMbIe /ISl TEKYILEro OleHHBa-
n/m | HUS OKa3aTelst GOPMHUPOBAHUS KOMITE- pe3yARTATHI
AUCHMITUHBI
TEeHIIUU
OuenouHble cpencTBa Aas Tekymei | OP-1 JeMoHnCcTpHpyeT 3HaHUE
aTTecTalUu: ocobeHHoCTeH CHUCTEMHOT'O u
KPUTHYIECKOTO MBIIIUICHUS,
OC-1. 3amura pedepara apryMeHTUPOBAHHO bopmupyet
OC-2. YcTHBI OTBET COOCTBEHHOE  CYyXJEHHE M  OLECHKY
OC-3. TectupoBanue UHpOpPMaLUU, NPUHUMAET OOOCHOBAHHOE
1 0C-4. Pemenue CUTYallMOHHO- | peUIeHHE B 00JACTH LIUTOJIOTUN
JIOTHYECKUX 3aja4 OP-2 Ilpumensier sormueckue (GopMmbl U
OC-S. loxman ¢ mpe3eHTanuen Mporenypsl, crocobeH K pediaekcuu o
OC-6. Pabora c wuH(}OPMAIIMOHHO- | IOBOY COOCTBEHHOM u YyKOU
CXEMaTUYECKUM MaTepHaIoM U | MBICIIUTEIILHOU TSI TeITbHOCTH B
THCTOJIOTHYECKUMHU npenapaTamy | LUTOJIOTHU
(uTeHue) OP-3 AnanusupyeT UCTOUYHUKHU MHPOpMa-
2 O1eHOYHbBIE CPEACTBA JJIS MPOMEKY- | LIMA C LENbIO BBIABICHHUA MX IPOTHBOPE-
TOYHOM ATTECTALUM — IK3AMEH: YU ¥ NOMCKA JOCTOBEPHBIX CYXKICHUN B
Luronoruun
OC-2 YcTHbI 0TBET OP-4 3Haer CTpyKTypy, COCTaB |
OC-3 TectupoBanue JUAAKTUYECKUE EUHUIBI  LIUTOJIOTUN
OP-5 VYmeer ocymecTBiIsTh  OTOOp
yueOHOro COJEpKaAHUS e ero
peasiMzalud B pa3aMuYHbIX  (popmax
o0yueHus B COOTBETCTBUH c
tpeboBanusimu ~ ®I'OC OO  OP-6
JleMoHCTpHpYyeT yMeHue pa3pabaTbiBaTh
pa3iauuHble  (QOopMbl y4eOHBIX 3aHATHUH,
PUMEHSTh METO/bI, MIPUEMBI u
TEXHOJIOTMM OOy4YeHHs, B TOM 4HCIE
MH(POPMALIMOHHBIE
OP-7 Bmaneer cmoco0amMu HHTETpaInuu
yueOHBIX NPEAMETOB JJs OpraHu3aluu
pa3BUBaOIIC y4eOHOW  JeATEIHHOCTH
(uccie1oBaTEIbCKOM, [IPOEKTHOM,
IpyNIoBoi u 1p.).
OP-8§  MHcmonwszyer  oOpa3oBaTeNIbHBII
MOTEHLHANT  COLMOKYJBTYPHOH  CpEbl
peruoHa B IpenojaBaHuu (IpeaMera IIo




npodui0) B y4eOHOM M BO BHEYPOYHOM

Omnucanue OIEHOYHBIX CPEJICTB U HEOOXOIUMOTO 000pYyI0BaHUS (IEMOHCTPAITMOHHOTO MaTe-
puana), a Tak ke MpOoIeAyPhl U KPUTEPUHU OIICHUBAHUS HHAUKATOPOB JOCTIKCHUSI KOMIIETEHITUN Ha
pa3IMuHBIX 3Tanax ux GOPMHUPOBAHUS B MPOIIECCE OCBOSHUS 00pa30BaTEIbHON MPOrPaMMBI Mpe-
ctaBiicHbl B DOHJIE OLIEHOYHBIX CPEJCTB ISl TEKYIIErOo KOHTPOJSA YCHEBAEMOCTH U MPOMEXKYTOYU-
HOM aTTecTaluu 1o JucuuIuinee «Lluronorus.

Mamepuansi, ucnonv3yemoie 011 MeKyuie20 KOHMPOAA yCReeaemocmu
odyuarmuxca no OucCyunIuUHne

MaTepI/IaJ'H)I AJId OpraHru3aluun TCKymeﬁ arTeCTalli NpCACTAaBJICHBI B m.5 ImporpaMMBal.

OC-1. Pedepar
Tembl pedepaToB U TEMbI CaMOCTOSITENBHBIX paboT B (hopme pedepaToB NpUBEACHHI B 1. 4
[IpOrpaMMBEI.

OC-2 YcrHbIi 0TBET Ha BONPOCHI (J1a00paTOpPHbIE 3aHATHSA) C Y4€TOM BOIIPOCOB BbIBeEHHBIX
HAa CAMOCTOSITe/IbHOE 00y4YeHHe

ITepeyennb BOpoCoB K J1a00paTOPHOMY 3aHATHIO

Mertoabl uccnenoBanus Ouojoruu kieTkd. CBeTOBas MUKPOCKONMS — MPHHLUUI METOAA,
pazpemaronasi crnocoOHOCTb UM CTPOEHHWE MHKPOCKONA, MPUHLUI (OPMUPOBAHUS U300pakeHHUs,
ceppl TNpPUMEHEHUS MeToJa. Pa3HOBUIHOCTM METO/Ja CBETOBOM MHUKpPOCKONMM: (ha3oBoO-
KOHTPAaCTHBIH,  MHTEP(EPEHIMOHHBIM,  MOJSIPU3ALMOHHBIA,  METOJ  «TEMHOro  IOJISD»,
MMMYHOTHUCTOXUMUSL, (DIIyOpeCcieHTHasE MUKPOCKOIIHS

JHK — nykieotu i1, nepBudHast KoHGopMaIus (JIyIiekc), TUIbl BTOpUYHON KOH(popManuu
(B, A n Z). XapakTepuCTUKa XMMUYECKHUX CBsI3€i, 00BEMHBIX MOKa3aTeNeH.

CoOcTBeHHO MazMaTudeckass MeMOpaHa: JUMHJbl — XUMUYECKHE CBOMCTBA, CTPYKTYpHas

opranuzanys, aupQyHIUpOBaHME, THIBI, ACCUMETPUYHOCTH MeMOpaH. benku — creneHb
MOTPYXEHHOCTH, QYHKIMU, AUPPYHIUPOBAHUE.

OHJoIIa3MaTUYECKHUI PETUKYIIyM/CETh (OP) — o01mas XapaKTEPUCTHUKHU.
Arpanynspueiii/rnagkuit. 9P (A9P) — QyHkuuu (CHHTE3 W TPAHCIOPT JUIOUAOB MeMOpaH,

CTEPOUJIOB U TEPIICHOB, jJenonupoBanue Ca’, NETOKCUKAIUS).

DONeMEeHT IUTOCKEeJeTa U3 Oelika akTMHA M MHO3MHA — MUKPOQWIJIAMEHTHI (Ha IpuMepe
MUO(UIIAMEHTOB ~ HOINEPEYHONON0CaTOM  MbllleyHOH TKaHM). CTpyKTypHass oOpraHu3alus
MUO(QHUOPWIITT — aKTUHOBBIX UM MMO3MHOBBIX. CTpoeHue capkomepa. B3aummopeiicTBue akTuHa U
MHO3MHA IPU MBIIIEYHOM COKpAIlEHUU — MOJIENb CKOJBXECHMS WINM Kaueled Ha IONEpEeYHbIX
MOCTHUKaX MUo3uHa. Pabounii UK aKTO-MHO3MHOBOIO KOMILIEKCA

benkoBble (epMEeHTHbIE KOMIUICKCHl JbIXaTENIbHOW LENu BHYTpEHHEH MeMOpaHbl H
dbepmeHTsl  OKHCIHUTENBHOTO (ochopmmmpoBanus — ATOD-cuHTETaza CONPSHKCHHBIC —IETIHIO
IIEpEeHOCca IEKTPOHOB. XapaKTEPUCTUKA XUMUYECKOW OpPraHM3allid KOMIIOHEHTOB JIbIXaTEIbHON
1enu U okuciautesnbHoro ¢ocopunuponanus — komrieke I, I u IV, a takke komruiekc Il u V,
MOJIEKYJIbl HEPEHOCUUKH - YOUXUHOH U IIUTOXPOM C.

Xumunueckuil coctaB xpomaruHa. JJHK B coctaBe xpomaruna - nocnenoarensHoctr JJHK
(2HXaHCephl, CAWJIEHCOPBI, SK30HBI, MHTPOHBI, MOJYJIH, CATEILIUTHBIE, BBHICOKOIIOBTOPSIOLIUECS,
YMEPEHHO MOBTOPSIOIINECS, POCKOLIN», IIEHTPOMEPHbBIE, TEIOMEPHBIE).

OC-3. TectupoBanue
[TpruMepbl TECTOBBIX 3a/1aHUI IPUBEIEHBI B 1. 4 IPOrpaMMBl.

OC-4. PemieHue cCHTYaMOHHO-JIOTHYECKHUX 32124



HpI/IMepHBIG CUTYyallTUOHHO-JIOTUYCCKUC 3a1a4u MMPHUBCICHEI B II. 4 IporpaMmal.

OC-5. lokaan ¢ npe3eHTanuei
Temartuka nokiana ¢ mpe3eHranueil GopMupyeTcss HHIUBUIYATbLHO CO CTYAEHTOM.

OC-6. Padora ¢ vH(POPMAITMOHHO-CXEMATHYECKIM MATEPHUAJIOM M THCTOJOTHYeCKUMHU
npenaparaMu (4TeHue).
[Tpumep paOOTHI MOJ MUKPOCKOIIOM C THCTOJIOTUYECKUM MaTepUaioM U €ro J0KyMeHTaluen
B BHJIC pUCYHKA:
I'ncrosoruveckmnii mpenapar. LleHTpocoMBI B siflieKIeTKe JIOMaAMHONW ackapuasl. Okpac-
Ka: )KEJE3HbIM reMaTOKCHJIMH.
[Ipemapat npexacraBisieT coO0 cpe3 MaTKH JOMAAUMHON ackapubl. BuaHb! sifliekieTku Ha
pa3HBIX cTaausAx pa3BuThd. OpeneiauTe u 3apucyiTe:
- SIMIIEKJIETKU OKPY>KEHBI 000JI0YKOH OII0I0TBOPEHUS, BHYTPH KOTOPOM MPOUCXOIUT APOO-
JIEHUE;
- SUIEKIeTKy, HaxoIdulytocs B meradase, nmubo B aHadasze meporo apoOienus. B 3to
BpeMs OTCYTCTBYET sJiepHasi 000J04YKa, U XpPOMOCOMBI JIMOO pacrosiaratoTcs 1o 3KBaTOpy KIETKH;
- SIIEKJIeTKY, HAaXOAIIyIoCcs B aHada3e nepBoro ApoOIeHHs], KOTJa XPOMOCOMBI YK€ Haya-
T IBM>KEHUE K noJirocaM. Ha 3Toil ctaanu Ha nostocax sIMUEKIETKA BUAHBI TEMHBIE TOUYKH, K KOTO-
PBIM MOAXOJAT HUTU BEpeTeHa JENICHUs, OT KOTOPHIX PaJHaIbHO OTXOIST BOJIOKHA, 00pa3yrolue
"3Be3ny", unu neHTpochepy.
Cxema. Jlyrnekc JIHK.
B koHIIe n3ydeHus JUCIUILTUHBI TTOJIBOASITCS UTOTH PAOOTHI CTYJCHTOB HA JICKIIMOHHBIX U
MPAKTHYECKUX 3aHATUSX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0asioB B TEUEHUE CEMECTpA.

Mamepuansl, ucnons3yemole 015 RPOMENCYMOUHO20 KOHMPOIIA YCRE8AeMOCHU
odyuarouwuxca no OuCyunIuHe

IIpuMepHBIi NepedyeHb BONPOCOB K IK3aMeHy

Bakyomnspuas cucrema kinetku. KommaptmenTs! anmapara ['oybpku, GyHKINH.

DHJIOTUTa3MaTHICCKUN PeTUKYIYyM WK ceTh (OP). Arpanynsapasiii OP unu rnagkuii (Ar2C)
— CTPYKTYpHasi opranuzaiusi, QyHKIUH.

I'panynsapueiii OP wnm mepoxosateiii (I'pOC) — 0cOOEHHOCTh CHHTE3a OENKOB Ha PUOOCO-
Mmax ['pOC, cunre3 0enkoB Ha FKCNOPT U MeMOpaHHbIX OenkoB. dyHkiuu ['pOP.

Pubocomsl - cTpykTypHO-(pyHKIIMOHANBHAs opranu3aius. PHK pubocom. benku pubdocom.
XapakTepucTuKa CyObeJHHUL] pUOOCOMBI — QYHKIIMOHAIBHBIE KAPMAHbI ¢ TO3UINHU (PYHKIUH 00JTh-
IO ¥ MaJION CyOBhETUHUIIBI.

Arnmapar BHYTPHUKJIETOYHOTO TMEpPEeBAPUBAHUS — THAPOJIA3HBIC MMYy3bIPHKH, JTU30COMBI U HUX
reTepOreHHOCTh, YHI0COMBI.

ITepokcrcombl, TOPOCOMBI, TPOTEACOMBI, TIOPUCTHIE MITACTHUHKH.

[{uTockeneT — onmopHO-ABUTaTeNbHAs cucTeMa KieTku. Obmas xapaktepuctuka. OyHKIUN.
benku nuTockenera — akTUH, MUO3HH, TYOYJIHH.

MuxkpodunameHTsl (MUO(PUIAMEHTBI) — CTPYKTYpHAsI OpraHU3aIlisl aKTUHOBBIX U MHUO3HHO-
BBIX (pUOPWILI, X PACIONOXKEHUE B CUMILIACTE (CTpOCHHE capkomepa). BecrmomorarensHbie OeinKu
aCCOIMUPOBAHHBIE C AKTUHOM. MeXaHM3M COKpalmleHuss MUOGUOPWIT B CHUMILIACTE — MOJIENb
CKOJIbYKEHUS WM Kayellel Ha MOMEePEYHbIX MOCTUKAX MUO3HMHA.

Muxkpotpy6ouku. KneTounslit ieHTp (LIeHTpocoMa) — IEHTPHOJIH.

MuTtotnueckuil annapat. PECHUYKY U )KTYTUKH - CTPOCHUE KTyTHKA, 0a3aJIbHOTO TEJbIIA.

[TpomexyTouHble MUKpOGUIaMeHThl. MUKpOTpabeKysipHast CETb.

O6mrast MOpQoIOTUs MUTOXOHAPUH. YIIBTPACTPYKTYypHAsI OpPraHU3alus - Hapy>KHast U BHYT-
peHHsist MeMOpaHa, MexxMeMOpaHHOE MTPOCTPAHCTBO, MUTOILIa3Ma — MaTPHUKC.

Tonorpadus MUTOXOHIPUI B KJIETKE — TUIBI OPraHU3alMy XoHApromMa. buorenes mim aBro-
PENpPOAYKIIHUSL.



Cunre3 AT® — rnuxonus, Llukn Kpebca, GenkoBbie hepMEeHTHBIE KOMITJIEKCHI AbIXaTeIbHON
LIeNH BHYTpeHHEH MeMOpaHbl U PepMEHThI OKUCIUTENBHOTO (hochopruapoBaHus.

XeMuocmoruueckas Teopuss MuTdemia o CONpsbKeHUH OKUCIIEHUsI CyOCTpaToB € CUHTE30M
ATO.

CrpoeHue MUTOIUIa3Mbl (MaTpUKCa) MUTOXOHJPUN - TEHOM MUTOXOH/IPHUil, pHOOCOMBI.

MuToXOHIpUH U cTapeHHe KIETKH. T U K cTparerus B SBONIOLMM KUBBIX OPraHU3MOB U
poiib MutoxoHipuit. AOK. AronTo3 1 MUTOXOHAPUU. MUTOXOHApHUATIbHASI MEIUIIHHA.

IIpumep 3K3aMeHalINOHHOTO OUJIeTa (YCTHBIH OTBET)
bunem Ne 2

Meiio3 — OHoJIOrHuecKoe 3HavYeHue, Mexanu3M. Buasl Meiosa.

N =

HHubopMalinoHHO- cXeMaTHUECKUI MaTepHall WM THCTOJIOTMYECKUN TTpernapar.
3. CuTyauMOHHO-IOTHYECKas 3a1a49a.

3aB. xadenpoit
« » 20 T

Kpurepun oneHuBanus 3HAHUI 00y4ar0IMXCsl 110 JUCHUIIHHE

Dopmuposanue OANILHO-PEUMUH2080U OYeHKU padombvl 00yUaAIOWUXC

ITocemenue Pabora Ha
ITocemenne
N MPAKTUYECKUX | MPAKTHYECKUX | DK3aMEH
JIEKIAHA N
3aHATUH 3aHATHUAX
Pas6amioBka 1o Bu- 6x 1=6
2 x 1=2 6ayuta 296 Oaiuta 96 6amioB
4 J1am paboT 0aJIoB
cemecTp | CyMMapHBIil Makxc. 8 baymoB 304 Gamnna 400 6annoB
2 Oasra max
Oamn max max max

Kpumepuu oyenusanus pabomul obyuarowe2ocs no umozam 4 cemecmpa

Ouenka Baauwbi (4 3E)
COTIUYHON» 361-400
«XOpOUIOY 281-360
«YJIOBJIETBOPUTEIHLHO 201-280
«HEYIOBJIECTBOPUTEIBLHO» Menee 200

6. MeToauyeckue ykazaHusi AJisl 00y4ar0LHXCs 110 OCBOEHUIO THCIIUTLTHHBI

VYcenemHoe u3yuyeHue Kypca TpeOyeT OT OOyd4aroIuxcs IOCELIeHUs JIeKIUH, aKTHBHOM
pabOThl Ha MPAKTHYECKUX 3aHATUSIX, BBIMOJHEHHUS BCEX Y4YeOHBIX 3aJaHUil TPEroaaBaTels,
03HAKOMJIEHHUSI C OCHOBHOM U JIOTIOJIHUTENBHON JIUTEPATyPOH.

3anmuch JeKHuM — ogHa W3 (GOpM aKTUBHOW CaMOCTOSITENLHOW pPabOThI OOydYarOIIMXCH,
TpeOyrolasi HaBbIKOB U YMEHHsI KpaTKO, CXeMaTU4YHO, IOCJI€A0BAaTEIbHO U JIOTHYHO (PUKCUPOBAThH
OCHOBHBIE TIOJIO)KEHUSI, BBIBOJIBI, 0000IIeHNs, (opMyTupoBKU. B KOHIIE JIEKIMU TpernoaaBaTeb
ocTaBisieT BpeMs (5 MMHYT) JUis TOro, 4roObl oOydyarolmiyecsi MMeNd BO3MOMKHOCTH 3a]aTh
YTOUHSIOLIME BOIPOCHl IO M3y4aeMoMy Marepuany. IM3-3a HeZoCTaTO4HOro KOIM4ecTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAeTCs OCBETUTb B IIOJHOM O0BEME, MO3TOMY
IpernojaBareib, M0 CBOEMY YCMOTPEHHUIO, HEKOTOpPbhIE BONPOCHI BBIHOCUT Ha CAMOCTOSITEIbHYIO
paboTy CTYIEHTOB, PEKOMEHIys Ty WJIM UHYyIO Jureparypy. Kpome 3toro, s gydiiero OoCBOSHUs
MaTepuajga M CHUCTEMAaTH3alUMd 3HAHUM 1O JWUCIMIUIMHE, HEOO0XOIMMO IOCTOSHHO pa3Ouparh



Marepuabl JEKIUH 10 KOHCIIEKTaM B y4eOHBIM mocoOusM. B ciyyae HeoOxoaumMocTu oOpararhes K
NPETIOaBaTEIIO 38 KOHCYJIBTAINEH.

IToaroroBka x NPAKTUHICCKHUM 3aHATHAM

[Ipu moAroToBKEe K MPAKTUUECKUM 3aHATUSM CTYJIEHT JOJDKEH H3YYHTh TEOPETHUYECKHIMA
MaTepuan Mo TeMe 3aHSATHs (MCIOJIb30BaTh KOHCIEKT JICKIUH, W3y4YUTh OCHOBHYIO JIUTEpPaATypy,
03HAKOMUTHCS C JIOTIOTHUTEIBHOM JINTepaTypoid, Mpu HEOOXOAUMOCTH JIOTIOJTHUTH KOHCIIEKT, Aefiasi B
HEM COOTBETCTBYIOIIME 3alMCHh W3 JIMTEPaTypHbIX MCTOYHUKOB). B ciydae 3arpynHeHwmid,
BO3HHMKAIOIIMX TPU OCBOCHHUH TEOPETUUECKOTO MaTepHaia, CTyJIEHTy cJelyeT oOpamaTtbes 3a
KOHCYJIbTAIlMel K TmpernojaBatento. Mg Ha KOHCYNbTalMIO, HEOOXOAMMO XOpOIIO TPOAYMATh
BOIPOCHI, KOTOpBIE TPEOYIOT Pa3bsCHEHUSI.

B nHauane npakTU4ecKoro 3aHATHs MpEenojaBaTeslb 3HAKOMUT CTYJIEHTOB C TEMOM, OrJamaer
TUIaH TIPOBEACHUS 3aHATHUS, BbIIACT 33/JaHus. B TeueHuWe OTBEIEHHOrO BPEMEHH Ha BBIOJHEHHE
paboThl CTYJACHT MOKET OOpaTUTHCS K IMPEnojaBaTeio 3a KOHCYJIbTAalMEH WM pa3bsiCHEHUsMHU. B
KOHIIE 3aHSTHS TIPOBOAUTCS MPUEM BBIITOJTHEHHBIX 3a/JaHU, cCOOECeI0OBaHUE CO CTYJCHTOM.

Pe3ynbTaThl BBIMOTHEHUST MPAKTUYCCKUX 3aHUIN OIIEHUBAIOTCSA B OaiiaX, B COOTBETCTBHH C
OATbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

[Inanbl NpakTHYeCKUX 3aHATHH

Tema Ne 1. Ilpeomem u 3a0auu 6uonocuu knemku. Memoowt uccieoosanuil.
Ilonoowcenun knemounoit meopuu.
KonTposbHbIe BONPOCHI

1. Ilpenmer u 3amaum nurosiornu. OnpeneneHue NOHATUS KieTka. CTaHOBIeHHE OMO-
JIOTUU KJIETKU KaK HayKH. XapaKTepuCcTUKa moyioxkeHui kierounou Teopuu (T. [lBanu, M. Illneti-
neH, P. BupxoB): kieTka — ajeMeHTapHasi CTpyKTypHO-(yHKIIMOHATIbHAS €MHNLIA )KUBOM MaTepuu;
TOMOJIOTUYHOCTh KJIETOK; KJIETKa OT KIETKH; (pOopMHpOBaHME MHOTOKJIETOUYHOTO aHCaMOIs ¢ eau-
HBIMHM MEXaHU3MaMH PEryJIsiy (CaMOCTOATEIbHO).

2. Meronasl uccienoBaHus 6uonoruu kietku. CBeToBass MUKPOCKOIUS — MPUHITUI METO/A,
pasperniaroniasi cnocoOHOCTh M CTPOEHHE MHUKPOCKOIA, MPUHIUN (HOPMUPOBAHUS H300paXKeHU,
cdepbl TpUMeHeHus: MeTo/1a. Pa3HOBUAHOCTH METOJa CBETOBOM MHUKPOCKOMUU: (Ha30BO-KOHTPACT-
HBIM, MHTEP(EPEHIIMOHHBIN, MOISAPU3ALUOHHBIA, METOJl «TEMHOIO IOJIs», UMMYHOTHCTOXUMUS,
(bayopeciieHTHas MUKPOCKOIIHS (CAMOCTONATEIBHO).

3. DnexTpoHHas MUKPOCKOMHS — MPUHIIMII METOJia, pa3pelIaromias CiocOOHOCTh U CTpoe-
HUE MUKpockoma. TpaHcmuccuoHHas (mpocBeunBaromias) MUKpockomnusi. CkaHupyromias (pactpo-
Bas) MUKpockonusi. CrieuanbHble METObI ANEKTPOHHON MUKPOCKOIIUU: AJIEKTPOHHO-MUKPOCKOIIH -
gyeckas [HUTOXUMHS, HUMMYHOIIMTOXMMHMS, syektpopaauorpadus. Cdepsl mpuMmeHeHuss metona
(caMoCTOSITEILHO).

4. Meron aBropaguorpaduu. Meron rubpuauzanuu in situ. TeXHOIOTUS MONYyYESHUS pe-
komOuHaHTHBIX JJHK. [IpuHImme! u cdepsl mpuMeHeHHs METOAOB (CAaMOCTOSITEILHO).

5. ®pakuMOHHPOBAHUE KJIETOK U KIIETOYHOTO COAECPKUMOro. MeTo/ KIETOUHBIX KYJIbTYP.
[Tutoporomerpus. [TpuHImmIb! 1 chepbl IPUMEHEHHS] METO/IOB (CAMOCTOATEIbHO).

6. Ilonmumepa3Has wnenHas peakuus. 3HAUYE€HHWE, MPUHLUUII METOAA, Pa3HOBUIHOCTHU
(MynpTHIIpAliMEpHAs, THE3/IOBas, in situ, konudecTBeHHas). Jlurasznas nemnas peakius (LCR).
Awmmmudukanus co casurom tenu (SDA). Peakiuu TpaHCKpUIIIMOHHO-OTIOCPEI0BAHHON aMIUTH(H-
karun (NASBA, TAS, 3SR). JHK/PHK rubpunusiii 3axsat (hybrid capture). buonornyeckue 4l
(camMOCTOSITETLHO).

HNHpopManMoOHHO-CXeMATHYECKUI MaTepHall
Cxema. CBeTOBOIl MUKPOCKOI U XOJ1 JIydel B MUKPOCKOIIE.
DJlIeKTpOHHasi MUKpodoTorpamma. ['enaTouur.
OuexkTpoHHasi MukpogoTorpamma. Hedponur.
CxeMbl, OTPaXKAIOIINE PA3TMYHBIC METO/IBI OMOJIOTUN KIICTKH.
.1. Metog IILIP. Ucxoaasie kommoneHThI I11IP.

BN



4.2. llepBblil UK aMITTU(PUKALIIH.

4.3. Bropoii 1uki aMIIugUKaIm.

5. Cxema. OTinuus B CTPYKTYpPHOI OpraHMU3alMM )KUBOTHOM M paCTUTEIbHOU KIIETKH.

6. Cxema. CtpoeHue OaKTEpHATBHON KIICTKH.

7.  I'mcrosiormyeckmii mpemapar pacTUTenbHass KieTka. Ompenenutb 000JIOYKy, IH-
TOIUIA3MY, SIIPO, SAPBIIIKO, XJIOPOILIACTHI, BAKYOJIIH.

8. TI'mcronormyeckmii nmpenapar. )KuoTHas kinerka. HelipoHbl mepeiHUX pOroB CIUH-
Horo Mo3ra. OnpeaesnnTh HeMPOHbI — YHUIIOJIIpHbIE, OUNOJIsIpHBIE, MYyJIbTUIIONApHBIE. Ha nmpumMepe
MYJIBTUIIONIIPHOTO HEHpOHA OIpENeIuTh O000JI0YKY, LUTOIIa3My, SIp0, OTPOCTKH — aKCOHBI U
J€HIPUTBI, IEPUKAPUOH.

Tema Ne 2. Xumuueckan opeanuzayusa knemku. llnazmamuueckan memopana.
Xumuueckan opzanusayus Kiemxu
KonTposbHbIe BONPOCHI

1. IIpumepHbIil XUMHUYECKUI cocTaB OaKTEPUATbHON M TUIIMYHON KJIETKH MJIEKOIHUTAOIIErO
(camMOCTOSITETHHO).

2. Heopranuueckue BeUleCTBa U UX pPOJIb B KU3HEACATEIBHOCTU KIETKM — BOJA, WOHBI,
MUHEpPATbHBIE COJU U UX KUCIOTHI (CAMOCTONATEILHO).

3. Opranuueckue BEIIECTBA: YTJIEBO/IBI. OcobenHoctu OHMOJIOTHYECKOTO
(GYHKIIMOHUPOBAHUS, CTPOSHUE MOHOMEPHBIX 0JIOKOB, mojumepoB. Kiaccudukaimss MOHOMEpOB.
Ju- onuro- u nonucaxapa. (caMOCTOATEIbHO).

4. Opranuueckue BelecTBa: Oenku. buonornueckoe (yHKIIMOHUPOBAHHE, MOHOMEPHI,
KOH(OpMaIuH, cocTaB, yHKIUU. DEepMEHTHI (CAMOCTOSTEIBHO).

5. Opranuueckue BemiecTBa: JuUnuabl. OpraHuzaius MoJIeKys, Kiaccupukanus, GpyHKuuu
(caMoCTOSITEILHO).

6. Oprannueckue BemectBa. JIHK u PHK: xumuueckas opraHuzamusi MOHOMEPHBIX
3BEHBEB, CBOMCTBA, OCHOBHBIE (pyHKIMH. [IpuHIMNI KOMIIIeMeHTapHOCTH (TIpaBmiio Yapradda).

7. HOHK — wHykieoTuasl, mnepBUYHas KOHQpopMmalus (AyIUieKC), THUIBl BTOPUYHOM
koH(popMauuu (B, A u Z). XapakTepucThKa XUMUYECKUX CBsI3€H, 00bEMHBIX [TOKa3aTeNEH.

8. PHK. Otnuune nykneorunoB PHK ot nykneornmo JIHK. IlepBuunas, BTOpuYHas u
tperuunas koHpopmarus PHK (na mpumepe MPHK, TPHK u pPHK). Tuner PHK. Pu6o3umsr.

9. Ilnazmatuyeckass MmeMOpaHa — oOIIasi XapaKTepUCTUKA XUMHUYECKUX CBONCTB MeMOpaH.
Hctopuss MemOpaHonorud. Mopenu Iia3MaTHYeCKMX MeMOpaH — COHIBHYA, DIIEMEHTApHOM
MeMOpaHBbI, XUIKOCTHO-MO3aW4YHasl, JUMUAHBIX IUiaBatomux tuiatrdopm (lipid-raft). OcHoBHBIC
HaIpaBJICHUSI B COBPEMEHHOM HUCCIJICIOBAHUHM MEMOpaH (CaMOCTOSITEILHO).

10. Xumuueckas opraHu3aius >KMIKOCTHO-MO3auYHON MO MEMOpaHbI:

10.1. CoOctBeHHO mua3Maruyeckas MemOpaHa: JUOUABI — XHMHYECKHE CBOMCTBA,
CTpYKTypHasi opraHuzanus, AupQGyHIUpPOBaHUE, THUIBI, ACCUMETPUYHOCTh MeMOpaH. bemkum —
CTETIEHb MOTPYKEHHOCTH, PYHKIUH, TUPPYyHAUPOBAHHE.

10.2. I'nmukoxanukc (HaAMEMOpaHHBIH KOMILJIEKC): YIJIEBOABI — CTPOCHHE YTJIEBOJHOTO
HaJAMEMOPaHHOTO KOMIUIEKCa — TJIMKOKAJIMKC, MOHOMEPHI OJIMIOCAXapUAHBIX Lenei, (yHKIuu
TIIMKOKAJTUKCA.

10.3. Koprekc (moaMeMOpaHHBI KOMILIEKC) — MPOMEXYTOYHBIE MHUKPO(MIAMEHTHI
nuTockesnera. OyHKIMU KOpPTEKca.
11. @Oyskmum mnazMaleMMbl —  PELENTOpHas, MEXMOJIEKYJSIPHOTO  y3HaBaHW,

MEXKJIETOYHbIE KOHTAKTHI, pa3rpaHUYUTENbHAS (CAMOCTOSITEIBHO).

12. KietoyHast IpOHUIIAEMOCTh — TPAHCIIOPT MAJIBIX M TPYIITBI MAJIBIX MOJIEKYJT; TPAHCIIOPT
MaKpOMOJIEKYJ (CaMOCTOSITEIbHO).

13. JIunocomsl (caMOCTOATEIBLHO).

NudopmaninoHHO-cXeMaTHYeCKUI MaTepuaJl

1. Cxema cTpO€HUsI MOJIEKYJIBI BOJIBI.

2. Cxema CTpOEHHUS MOJIEKYJIbI JIUITHUIOB.

3. Cxema KOMITIOHEHTHI HYKJI€OTHI0B. Cs- caxapa HyKJI€OTH/I0B

4. Cxema ctpoenus HykiaeotuaoB JJHK u PHK.



5. Cxema BUJIOB a30TUCTBIX OCHOBAaHUI

6. Cxema. Jlynnekc JIHK.

7. Cxema nepsuuHoro ctpoenust PHK na npumepe mpe.-TPHK.

8. Cxema BropuuHoro crpoenus PHK na nmpumepe TPHK.

9. Cxema ctpoenus 3penoit pPHK — pubocomsr.

10. Cxema crnaiicunra npe.-MmPHK.

11. Cxema ctpoenus 3penoit MPHK.

12. Cxema OGmias ¢popmysia aMUHOKHUCIIOT U (GOPMUPOBAHHE TUTICTITH/IA.

13. Cxema — nnepeyeHb aMUHOKHUCIIOT

14. Cxema nepBuuyHasi kKoHdopmanus monunentuna. Bropuynas koHdopmarus (anbda
crvpaib U 0eTa CKJIaJq4aTocTb.

15. Tabauna OMOIOrnYecKoro Kozaa.

16. Cxema TPEeXKOMITOHCHTHOH OpPTaHM3AIMU IJIa3MAaTHYECKOW MEMOpaHBI - KUIKOCTHO-
MO3au4Hast MOJECIb.

17. CxeMBlI U DJIGKTPOHHBIE MHKPO(OTOrPaMMBbI PA3JTUYHBIX TUIIOB KOHTAKTOB.

18. Cxembl TpaHCTIOPTa MAJIBIX MOJICKYJI:

-CTENeHb MPOHUIIAEMOCTH OWIIMITUAHOTO CIIOS;

-cTpoeHne HOHO(hOpa — BATMHOMMIIMH.

19. CxeMBbI aKTHUBHOT'O TPAHCIIOPTA MAJIBIX MOJIEKY:

-CKBO3HOM TPAHCIIOPT TUIIOKO3bI B KPOBB Uepe3 KIETKY KHIICYHHKA,

-ctpoenue u padota Na-K-ATda3zsr;

20. Cxema BE3HMKYJSPHOTO TPAHCIIOPTA BEIIECTB — TPAHCHIOPT MaKPOMOJIEKYIL.

Tema Ne 3 — 4. Baxkyonapuasa cucmema kiemku. Onopro-osuzamenvHulii annapam
Kknemku. Bakyonapunaa cucmema xnemku
KonTposbHbIe BONPOCHI

1. MemOpaHnHble KOMIOHEHTHl ammapara ['onbku (IUIACTUHYATBIA KOMIUIEKC) —
JUKTHOCOMBI M HMX TMOJIIPHOCTb, MATH CTPYKTYPHO-(QYHKIIMOHATBHBIX KOMIIOHEHTOB, 3JIEMEHTHI
UTOCKenera, Oenku ammapara [ompmku W uX cnenuUYHOCTh. BeKTOpHBIM  mepeHoc
MaKpOMOJIEKYJ U PYHKIHHU amnmnaparta ['onbmaku.

2.  DuHpomiazMaTHUecKuil  petukymym/cetb  (OP) —  oOmas  XapaKTepUCTHUKH.
Arpanynsapusiit/tnagkuii 9P (AOP) — ¢dyHknum (CMHTE3 W TPAaHCIOPT JUOUAOB MeMOpaH,
CTEpPOMIOB U TEPIIECHOB, AenonupoBanne Ca’’, IeTOKCHKaIus).

3. I'panynspssii/mepoxoBateiii OP (I DP) — o0mas XapaKTepuCTHKa, JIOKaIU3alus B
kietke, ¢yHkun. OcoOeHHOCTh cuHTe3a OenkoB Ha pubocomax [ODC — CcUTHaIBHAs
MOCNeA0BATENbHOCTh, SRP, TpaHCIaKOH, TEepeHOC TMOJUIENTUAHON IleM B TMOJOCTh U
KOTPAHCISIIMOHHBIN TmporieccuHr. CuHTe3 OEITKOB acCOIMMPOBAHHBIX ¢ MeMOpaHou [ DC, cuHTe3
KJIETOYHBIX MeMOpaH, TpaHCIopT Mexay Buaamu OP u annapatoM [ oibmKu.

4. Pubocombl - cTpykTypHO-(pyHKIIMOHANBHAS opranm3anus. PHK pubocom. benku
pubocom. XapakTepucTuka CyOBbEAUHUI] PUOOCOMBI — (DYHKIIMOHATIbHBIE KapMaHbl C MO3UIUU
(byHKIUH OONBIION 1 MaJIOH CyOBhEeTMHHIIBI.

5. Anmapat BHYTPUKJIETOYHOTO MepeBapUBaHUs — THIPOIa3HbIe My3bIPbKH, JIU30COMBI U HX
reTePOreHHOCTh, SHIOCOMBI (CAMOCTOSITEILHO).

6. [Tlepokcrcombl, TOPOCOMBI, IPOTEACOMBI, TOPUCTHIC TTACTUHKH (CAMOCTOATEILHO).

Onopno-osuzamenvHulii annapam KjiemkKu
(caMoCTOSITEJILHO)
KonTpoabHbIe Bonpockl

1. LluTockener - ONMOpHO-ABUraTellbHAs CUCTEMa KJIETKU NoHsTue, GyHkuuu. Kiaccudu-
KaIisi 2JIEMEHTOB IIUTOCKENETa — MUKPO(PHIAMEHTBI, TIPOMEXYTOYHbIE MUKPO(UIaMEHTBI, MUKPO-
TpyOOUKH, MUKPOTpaOeKyIsipHas CETh.

2. XuMuHYeckas OpraHu3alys 3JEMEHTOB IUTOCKEEeTa!

- CTpOEHHUE M CBOMCTBO OejKa aKTUHA. AKTHHACCOIIMHPOBAHHBIEC OCIKH;

- CTpOEHUE U CBOWCTBA OEJIKa MUO3MHA;

- CTpOCHHE M CBOMCTBA Oenka TyOynuHa. MAP-6enku.



3. DneMeHT mMUTOCKeNeTa U3 OenKa aKTHHA U MHO3MHA — MUKPO(QIIUTAMEHTHI (Ha IpuMepe
MHUO(UIIAMEHTOB MONEPEYHOIION0CATON MBIIIEYHOM TKaHu). CTpYKTypHas opraHu3anus MHOpHUO-
pWII — aKTUHOBBIX U MHO3MHOBBIX. CTpoeHue capkoMepa. B3aumojelicTBHE akTMHA U MHO3MHA
IIPY MBIIIEYHOM COKPALICHUH — MOJIEIb CKOJIBKEHUS WM Kadese Ha MONEPEYHbIX MOCTUKAX MHO-
3uHa. Paboumii UK aKTO-MHO3HMHOBOTO KOMILJIEKCA.

4. DneMeHT UMTOCKeseTa U3 Oeika TyOylInHa — MUKpOTPYOOUKH. CTPYKTYphl IUTOCKENETa
o0pa30BaHHbIE MUKPOTPYOOUKaMu:

- HEHTpocoMa (KJIETOYHBIN LIEHTpP) — CTPOECHUE, (PYHKINH;

- )KT'YTHUK (pECHUYKH) — cTpoeHue, GpyHKIuU. CTpoeHne 0a3aabHOrO TENbIIA;

- MUTOTHYECKUH amnmapar.

5. MUKpPOBOPCHHKH — JAEPUBATHI IJIA3MATHIECKONH MEMOpPAHBI.

6. IIpomexyTouHble MUKpO(UIUIaMeHTbl. MUKPOTpaOeKyIsipHasi CeTh THaJIONIIa3MBbl.

NudpopmaninoHHO-cXeMaTHYeCKUI MaTepuaJl

1. dnexTponnass Mmukpodororpamma amnmnapara ['osnbmxu.

2. Cxema KJIacCHYECKOM BE3UKYJISIPHOM MOJIEIN TpaHCIopTa Kapro yepes Al

3. Tabauua pacupepelieHHs] PE3UICHTHBIX OEJIKOB IO KOMIAPTMEHTaM ammapara
T'onpmxn.

4. CxemMa peUUKIMHTa PE3UJCHTHBIX OeiKkoB (residents), MHAYIHMPOBAHHOTO C TOMOIIBIO
COPL
Cxema cuHTe3a U BCcTpauBaHus O0ekoB B MeMOpany ['OP.

Cxema CTpyKTypa U cOCTaB JIM30cOM. bBHOCHHTE3 U TpaHCTIOPT TU30COMAIbHBIX OEIKOB.
MuxpogororpaMmma CTpyKTypHON OpPraHU3aluy IEPOKCUCOMBI.
Cxema. CtpoeHue 26S mpoTeacoMbl U TPOTEOJUTHUECKUX KaMep.

9. Cxema mpoTeacoOMHOM Jerpaaiuu OeIKOB.

10. CxeMma pa3nuyHbIX GOpPM MPOTEACOM U UX aKTUBATOPOB.

11. Cxema cTpoeHHE MOJIEKYJIbl aKTHHA.

12. JIBe cxemMbl CTPOEHHUS MOJIEKYJIbl MUO3HHA.

13. Cxema opranusanyy TpOIIOMHO3MHOBOTO KOMILIEKCA.

14. Cxema cTpOCHHUS IMOMEPEYHOIIOIO0CATON CKeeTHON MUopuOpuiuinl. CapkoMmep.

15. I'meronnornuecknii npenapatr. [lonepeunonosnocaras MplleyHas TKaHb s3blka. Okpac-
Ka: TeMAaTOKCWINH-303MH. Ha npenapate onpeaenuTs: - CAMIUIACTBI € MIONEPEUYHOII0IOCATON ucuep-
YEHHOCTHIO; - B CUMILIACTE onpeAeauTh cBeTiibie (1) u Temubie (A) AUCKHU; - cCapoJIeMMYy .

16. Cxema cTpoeHUs KJIETOYHOTO IIeHTpa. MUTOTHYECKUH anmapar.

17. Cxema opraHu3aliii MUKpOTPYOOUKH >KTyTHKA.

18. Cxema. [TpoMexxyTouHbIE MUKPO(DUIAMEHTHI.

19. I'mcronnornuecknii mpenapar. I'nukoreH B kieTrkax nedyeHd. Okpacka (yKcHH-
reMaToKCWINHOM. [Ipu ManoM yBelWYeHUH HaWTH: - TPYIIY MMEYCHOYHBIX KJIETOK (TemaTOlUTOB),
uMeroumx ¢GopMy IMATH-, HIECTUYTOJbHUKOB. llpn OonplioM B remaronuurax ONpPENENHTh: -
OKpPYTJIOH (hOPMBI SIIIPO; - SAPBIMIKK U TIBIOKM XpOMaTHHA B HEM; - B LIUTOIJIa3Me KJIETOK pa3iind-
HOU ()OPMBI ¥ BETMUMHBI TPAHYJIbI TIIMKOT€HA MAJTMHOBOTO 1[BETA.

20. I'mcrosornueckmnii npenapar. JKupoBble BKIIOUYEHHUS B KJIETKaX cajlbHUKA. OKpacka
cynanoM III. Ilpm Manom yBenWYEHMM HAWTH: TPYIIy SPKO OKpPAIICHHBIX >KUPOBBIX KIETOK,
BBIOpaTh YYacTOK, B KOTOPOM KJIETKH HE Je(pOpMHpPOBAHBI U PACIOIOKEHBI HE oueHb rycto. [Ipu
OO0JIBILIOM YBEIMYEHUM HAWTH: - OTAEIbHBIE KUPOBbIE KJIETKU (JIMIOLUTHI), UMEIOIINE OKPYTIYIO
dbopMy; - B IIEHTPE KIETKU PacCMOTPETh KPYIMHYIO KaIlTIO KUPA, OKPAIICHHYIO B IPKO OPaHXKEBBIA
I[BET; - Ha Mepu(epHH KICTKH HAUTH Y3KHI 000/10K IIUTOIIA3MBI; - B PaCIIMPEHHOM Y4acTKe 000/1-
Ka UTOIJIa3Mbl HAUTHU SAPO MaTOYKOBUIHON (HOPMBI.

21. I'mcrosiornyeckuii nmpenapar. Annapar ['oJb)kM B HEPBHBIX KJIETKaX CHMHAJIBHOTO
ranrms koteHka. Okpacka: umnpertanus cepedpom mo merony K. INompmxu. [lpu manom yBenu-
YEHUU OIPENEIUTh: - HEHPOH (HEPBHYIO KJIETKY), - BOKPYT SJpa XOPOIIO 3aMETHA ceT4yarasi CTpyK-
Typa ammapata ['oibki B BHJI€ YEPHBIX TIBIOOK, METeNb M M30THYTHIX nanodek. [Ipu Oonbirom
YBEJIMUEHUN PACCMOTPETh M 3apUCOBATHh HECKOJBKO KJIETOK. OOpaTuTh BHHMaHUE Ha CBETIIOE
KpyTJIO€ SIAPO HEPBHOM KIETKU. B IEeHTpe Sapa BUIAHO XOPOIIO OKPAIIEHHOE SPBILIKO.

SIS



22. I'mcroyornyeckuii mpemnapart. LleHTpocombl B SHIEKIETKE JIOMIAJUHOW acKapubl.
Oxpacka: xkene3Hblit rematokcuinH. [Ipenapar npeacrasnseT co0oil cpe3 MaTKH JOMIaINHON acka-
puabl. BunHbl SHMIIEKIETKH Ha pa3HbIX CTaAusAX pa3BUTHA. SHLEKIETKH OKpPY>KEHbI 000JIOUYKOM
OTLIOIOTBOPEHUS, BHYTPH KOTOPOH MPOUCXOAUT ApobieHue. OnpeaenuTs: - SULEKIeTKY, HaX0s-
nrytocst B Meradase, 1100 B aHadase mepBoro ApodieHus. B 310 Bpemst OTCyTCTBYeT siiepHast 000-
JI0YKa, U XPOMOCOMBI JIMOO pacroiararoTcs 1Mo SKBATOPY KIETKH, JTUOO YK€ Hadaldu ABM)KEHHE K
II0JIF0CAaM; - Ha 3TUX CTaJAMSX Ha MOJIocax SAULEKICTKH BUAHBI TEMHbBIE TOUKH, K KOTOPBIM HOIXOSAT
HUTH BEpeTeHa JAeNeHUs, OT KOTOPBIX paJHaIbHO OTXOJIAT BOJOKHA, oOpasyromue "3Be3my'", Win
HeHTpocdepy.

23. I'mcrosnornveckuii npenapar. I[lonepeynonosiocarasi MmbliieyHasi TkaHb. OHa HUMeEET
CUMILIACTUYECKOE CTPOCHHE, TO €CTh I'PAHUIIBl MEXy KJIETKaMU OTCYTCTBYIOT. Ee CTpyKTypHas u
byHKIIMOHAIbHAS €IUHMIIA - MBIIIEYHOE BOJOKHO, HMEIOIIee TOMEPEeUYHYI0 HCYEPUYCHHOCTD.
Bonokna orpanuueHbl 000JOYKOM - capkonremMmoti, TOJA KOTOpOH pacmojaratotrcs sopa. B
UTOIIa3Me (CapKoIUIa3Me) MBIIIEYHOTO BOJIOKHA YIOPSIOYEHHO PacHoiaraloTcsi MHOGUOPUILIEL.
OHM UMEIOT 4Yepenyroliuecs YYacTKM C pPa3sHbIMU ONTHYECKMMM CBOMCTBaMH: JHUCKH A -
aHU30TPOIHbIE (T€MHBIE) W JOUCKU | — wu30TpomHbIe (CBeTble). 3apucyiiTe NpOAOJbHBIE U
MIOTIEPEYHbIE CPE3bl TKaHMU.

Tema 5-6. Inepecemuuecxkuit annapam xkiemxu. Aopo. Mumoxonopuu
KonTpoJbHbIe Bonpockl

1. XapakTepucTUKa <«IHEPreTUYECKUX BaTIOT» (MaKpOIHEPTEeTHUYECKHE COEIUHEHUS)
wietkn — AT®, nporounsiii (H) u narpuessrit (Na') moteHnnan Ha OHOIOTHYECKUX MeMOpaHax.
[TepBsiii, BTOpOIi U TpeTuit 3aKOHBI OMOIHEPTETUKHU (CAMOCTOSITEIbHO).

2. Oomrast Mopostorusi MUTOXOHIIPUNA. YIIBTPACTPYKTYpHAsi OpraHU3alus - Hapy)KHas
¥ BHYTPEHH:SI MeMOpaHa, MeKMeMOpaHHOE MPOCTPAHCTBO, MUTOILIa3Ma — MAaTPUKC.
3. Tonorpaduss MHUTOXOHIPUH B KIETKE — THIBI OpPTaHU3AIMH XOHApPHOMAa (MHU-

TOXOH/IPUAIIbHBII PETUKYIIYM) U 3BOJIOIMOHHBIN CMBICI €ro (pOopMHUpOBaHUS, MEKMUTOXOH IPHAIIE -
Heie KoHTakTel (MMK). YBenudueHue dymcia MHTOXOHAPUN — OHMOTEHE3 WM aBTOPETPOTYKIIUS
(camMOCTOSITETLHO).

4. OHeprerudeckas QyHKIUS MUTOXOHAPUMN — cuHTe3 ATO.

4.1. O6mas xapaktepuctuka | sTama sHepretuyeckoro oOMeHa. HauanmpHble STambl
OKHUCJICHUS YTIEBOAOB B 1UTOIIIa3Me — rimkoinu3 (11 atan snepreruueckoro oOMeHa).

4.2. 11l aran sHepreTrueckoro oomena - Llukn Kpebca (ki TpukapOOHOBBIX KUCIIOT, IIUKII
JMMOHHOM KHCIIOTBI) — IOCJIEZIOBATEIbHOCTh CMEHBI MPOLIECCOB OKHMCIEHUSI U BOCCTAHOBJIEHUS C
00pa3zoBaHUEM DJICKTPOHOB U UX akientTupoanue ¢ kopepmentom HAJI — HA JI*H.

4.3. benkoBble (epMEHTHBIE KOMIUIEKCHI JIbIXaTEIbHON IIeNM BHYTPEHHEH MeMOpaHbl U
dbepmeHThl okucauTensHOro QochopunupoBanuss — ATOD-cuHTETa3a COMNPSHKEHHBIE 1IETIBIO
IepeHoca AIEKTPOHOB. XapaKTEpPUCTUKA XMMUYECKOW OpPraHu3allid KOMIIOHEHTOB JIbIXaTelIbHON
e U OKUCIHUTeNnbHOTO pochopumupoBanus — komruieke I, III u IV, a Taxxke kommiekc I u V,
MOJIEKYJIbl IEPEHOCUMKH - YOUXUHOH U LIUTOXPOM C.

4.4. XemuocMoTHUeCKass Teopus Muryensga O CONPSDKEHUU OKHUCICHUS CyOCTpaToB C
cure3oM AT®. Ilonoxkenuss Teopuu. OKUCIUTEIBHO-BOCCTAHOBUTENbHAA mneTis. lIpoToHHBIE
HACOCHI (CAMOCTOSITEJILHO).

3. Crpoenue MUTOIUIa3Mbl (MaTpUKCa) MUTOXOHApHUM. ['€HOM MUTOXOHIpHI U €ro oT-
JU4he OT TeHOMA siipa. MUTOXOHIpUaIbHBIA T€HOM BBICILIMX PACTEHUH, KUBOTHBIX, YeloBeKa. Pu-
6ocombl. PHK. Monsl Ca®’, Mg”" (caMoCTOSITEILHO).

6. MUTOXOHAPUM W CTapeHHE KIETKH. ¥ U K cTparerusi B SBOJIOLMU KUBBIX Opra-
HU3MOB U poiib MUTOXOHJpuil. ADK. AnonTto3 U MUTOXOHAPUH. MUTOXOHpUaIbHasT MEIUIIMHA
(camMOCTOSITETLHO).

A/1PO
KonTposbHbIe BONPOCHI

7. CrpoeHnue spa 3yKapuoTHdeckux kieTok. OpraHusans siiepHOro OEJIKOBOro mart-
puKca — coctaB: nepudepuueckuii GrUOPO3HBIN CI0M JTaMUHBI, PBIXJIBIH (PUOPO3HBIN CIION JTaMUHBI,
ocTaTo4Hoe sIpbIIKo, Oenku. @parments! JIHK acconmupoBanublie ¢ sipepabiM MatpukcoM (JIHII-
koMmruiekchl), PHIT-komrekcpl. OcTaTouHOE SAPBITIKO.



8. XpOoMaTuH — MaTepuaIbHbIi HOCUTENb HACIEACTBEHHON HHPOPMAIIIH.

8.1. Xumunueckuit cocraB xpomatuHa. JIHK B coctaBe XxpomarnHa - 1Mocie10BaTeIbHOCTH
JHK (sHXaHCcepsl, caliIeHCOPBI, SK30HbI, HHTPOHBI, MOJAYJIH, CATEJUINTHBIE, BBICOKOTIOBTOPSIOIINE -
Csl, YMEPEHHO MOBTOPSIOIINECS, «POCKOIIN, IEHTPOMEPHBIE, TEIIOMEPHBIE).

8.2. benku B coctaBe xpomaruna. ['ucronsr (H1, H2A, H2B, H3, H4) u HerucronoBbie 6el-
ku (JIHK-u PHK-nmonumepasbl, Hykneassl, «0enku J[xoncona» - HMG, Tomonzomepassl, JUrassbl,
JTAMUHBI).

8.3. YpOBHU KOMITAaKTHU3AIIMHA XpOMATHHA — HYKJIEOCOMHBIN, (GUOPHIUISpHBIN 1iu cynepOu-

HBII M €ro Mojenu (COJICHOMJHAs, CyNepCHUpaid, KpocC-IMHKEpHas, JEHTOYHas), METeJbHO-
JIOMEHHBIN (TeTIeBbIe PO3ETKH — XPOMOMEpPHI), XPOMOHEMHBINH, XpOMOCOMHBIA. Mopdonoruue-
ckue TUIBI XxpoMocoM. CtpoeHre XxpoMocombl. THTepda3zHoe cOCTOsSTHIE XPOMAaTHHA - TETEPOXPO -
MaTHH (KOHCTUTYTUBHBIN U (paKyJIbTaTUBHBIN), 5yXpoMaTuH. MUTOTHYECKOE COCTOSIHUE XPOMATH -
Ha.

9. SAnepnas mMemOpaHa (HyksieosieMMa). XapaKTepUCTHKAa W CTPOCHHE BHYTpPEHHEH
(TaMHMHa ¥ ee KOMIIOHEHTHI) M HapyXHOH MeMOpaHbl. CTpoeHHEe TOPOBOTO KOMITIIEKCA — HYKJIEOTO -
PHUHBI, IIUTOIUIaA3MATHUECKUE U SiZICpHBIE KOJbIA, IEHTPAIbHBIA JOMEH, CHUIbI, (GUOPUIIBI HYK-
neonuTorazMarudeckoit croponsl (NPC), snepnas cetka (basket).

9.1. HykieouuTomiasMaTHYeCKUd TPAHCHOPT BEIIECTB — IIACCUBHBIM W  aKTUBHBIN.
TpaHCcTIOpTHBIE YHEPTO3aBUCHMBIE CUCTEMbI Ran, HyKJI€OmOpuHBI, KOH()OPMAIIHOHHBIE H3MEHEHUS
ATIK. AnpTepHaTuBHBICE MeXaHU3Mbl UMmopTa Oenka — NLS-3aBucumbrii mexanusm, NES-3aBu-
CUMBIi1 skcnopT Oenka, Tpancnopt PHK, skcrmopt MPHK.

10. SIAPBIIIKO — UCTOYHUK PUOOCOM. SIIPBINIKOBBIE OPraHU3aTOPhI, aMILTU(UKALINS -
phIlIKa, 4 OTAENBHBIX KOMIIOHEHTA - (UOPHIUIAPHBIE LIEHTPHI OKPY>KEHBI IIOTHBIMU (UOPHILISP -
HbiMu kKomrnioHeHTMH (dense fibrillar components (DFCs)), rpanynsipHble KOMIIOHEHTHI, PacXo/isi-
muecsa u3 DFCs. CTpyKTypHbIE THUIIBI SIAPBILIEK (CAMOCTOSITEIBHO).

1. benku sapeimex oOpasyromue ckaddona. HekaHoHMUHCKHE (QYHKIMU SIPBHIIIKA.
ITepudepunueckuit xpomocomubiii MmaTepuan (IIXM) — sapbIko Bo BpeMsi MUTO32a (CaMOCTOSITeNIb-
HO).

NudopmaninoHHO-cXeMaTHYeCKUI MaTepuaJl

1. Daexrponnas mukpodgoTorpaMma yiabTpacTpYKTypHOI OpraHU3alMid MUTOXOHIPUH.

2. Cxema THIIbI OPraHU3aUK XOHIPHOMa (MUTOXOHIPHATBHBIN PETHKYIIYM), MEKMHU-
TOXOHApUasIbHbIe KOHTAaKTh (MMK).

3. Cxema riukonu3sa u iukia Kpeoca.

4. Cxema JOKaJIH3al[Mi BO BHYTPEHHEH MEMOpaHe MUTOXOHIPUN KOMIUICKCOB JIbIXaTelb-
Hoii nenu U AT®-cunTeTassl (rpuOOBUIHOE TENO WM OKCHCOMA).

5. Cxema paboTbI KOMILICKCOB JbIXaTEIBHOM HIEIIH.

6. (Cxema reHepalyu MPOTOHHOTO MOTEHIIHANIA TT0 MeXaHH3My meTiu (MuTtdemt) u
IIPOTOHHOTO Hacoca.

7. CxeMma yJbTpacTPYKTYpPHI siIpa KIETKH.

8. Cxema ypoBHEW KOMITAKTH3AI[HA XPOMATHHA B SIIPE.

9. Cxema pacnonoxenus ructona H, npu ¢popmupoBanun cynepoua.

10. Cxema crpoeHus sIIEPHO-TTOPOBOTO KOMILICKCA.

11. Cxema opranuzanuu syiphiiiKa.

12. T'ucrosornueckuii npenapar. MUTOXOHAPUWN (XOHOPNOCOMbI, XOHOPUOM) B
ANMNTENMNAJIbHBLIX KJIETKaX KULWEYHMKa aCKapuibl. OKpaCKaZ no AJ'IbTMaHy. Nc-
nosib3ys MaJloe yBesn4YeHne MUKPOCKona, Heobxoammo HanTn 6a3asibHbiv
KOHeLlU, KJ1IETOK KNWEeYHOIro anntenn4, FpaHI/I‘-IaLLI,I/IIZ C COG,EI,I/IHI/ITeJ'IbHOIZ TKaHbIO,
W arnunkasbHbI KOHEL, Hal'lpaBJ'IeHHbIIZ K MPOCBETY KULLUEYHUKa. Ha anukanb-
HOM KOHLEe BWAHA TOJCTaa KyTukysna. bnnxe kK 6asasnbHOMY KOHLY NeXUT
oBaJibHOe s4po. [penMylwecTBEHHO B amnuKalbHOM YacTW KJIETOK MOXXHO
yBnaoeTb MUTOXOHAPUKW, OKpalleEHHbIE B qepr||7| uset. OHM nMeT BUAO KO-
POTKUX N3BUTbIX HUTEN Unn nanoydek. B snnTennmanbHbIX KNeTKax KULLeYHnKa



OHWN MOCTAaBASAT JHEPruto, 3aKJIYEHHYID B MaKpO3Iprmyeckmx casax ATO,
A5 OCyLLeCTBAEHUS PYHKLMN BCACbIBaHWS.

7. IlepeyeHb OCHOBHOM U AONOJHUTEILHON Y4eOHOM JuTepaTypsbl, UHTEpHET-pecypcoB, He00-
XOAMMBIX VISl OCBOCHUS AMCUUIIIMHBI

OcHoBHas 1uTEpaTypa

1. CrBonunckas, H. C. Hutonorus : yue6nuk / H.C. CtBonuHckas. - Mocksa : [Ipomereit,
2012. - 238 c. : mi. - bubnuorp.: c. 236-237. - ISBN 978-5-7042-2354-2. URL: http://biblioclub.ru/
index.php?page=book&id=437359

2. 3aBaneeBa, C. lluronorus u rucronorus : yuebnoe nocoodue / C. 3aBaneena. - OpeHOypr :
OrI'Y, 2012. - 216 c. URL: http://biblioclub.ru/index.php?page=book&id=259350

3. Pomanoga, E. b. [luronorus : yaebnoe mocodbue / E. b. Pomanoa. — Hwxuuii HoBropoa

: HHI'Y um. H. U. Jlo6aueBckoro, 2019. — 115 c. — TekcT : 3nekTpoHHbIH // JIaHb : 31eKTpOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/144605
JlonoTHUTeIbHASI TUTepaTypa

1. 'ucronorus, muTOIOTHS ¥ SMOpuonorus : yuedHoe mocodue / T. M. Ctynenukuna, T. A.
Breinerskanuna, T. . Octposckasi, . A. Crensmax ; moa pen. T. M. Ctynenukunoit. — Mocksa :
NH®OPA-M, 2020. — 574 c¢. — (Briciiee oOpa3oBanue: bakanaspuart). - ISBN 978-5-16-006767-4.
- Tekcr : anmektponHsIit. - URL: https://znanium.com/catalog/product/1117787
2. Abpamos, C. H. [Ipaktukym no nuronoruu : yueOHoe nocodue / C. H. A6pamos, C. B. JIro6uHa.
— VYda : BITIY umenu M. Axmymier, 2017. — 115 ¢. — Tekct : anekrponusii // Jlaub :

3JIeKTPOHHO-OnbMmoTeunas cucrema. — URL: https://e.lanbook.com/book/96816

3. Kapmieea, E. A. Iuromorus [Tekcr] : yuebHoe mocodbue / ®I'BOY BIIO "Val'TIV um. U. H.

VupsuoBa". - Yiesaosck : ®I'BOY BIIO "Vul'llY um. W. H. Yuesuoa", 2012. - 136 c. : ui. -

Crmcok yut.: c¢. 136. - ISBN 978-5-86045-515-3:170.00. URL:http://els.ulspu.ru/?song_lyric=

%D1%86%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
Internet — pecypcbi

http://rrc.bsu.edu.ru/download.php.view.17.
http://rrc.bsu.edu.ru/download.php.view.18.
http://hist.yma.ac.ru.

Caiit Mmoposioros www.alexmorph.narod.ru.
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