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1. Ileab u 33124 TUCUHUIJIMHBI

Hean: ChopmMupoBarh y CTyJJCHTOB CHCTEMHOE TIOHUMAaHUE MEXaHU3MOB Pa3BUTHS 3a00JI€BaHUIA
Ha MOJIEKYJISIPHOM, KJIETOYHOM, TKAHEBOM M OPTraHHOM YPOBHSIX, a TAK)K€ MPUHIIMIIOB JTUATHOCTUKHU U
Tepanuu.

3apaum:

e M3y4nTh 3THOJIOTHIO, TATOTE€HE3 U MOP(OJIOTHIO OCHOBHBIX 3a00JIEBAHUIA.

e OCBOWTH METOJIBI AHAJTM3A MTATOJIOTHUECKUX MPOIIECCOB.

[ Pa3BuTh HaBEIKH pa6OTBI C KIIMHUYCCKUMHU U DKCIIEPUMECHTAJIbHBIMU JJaHHBIMH.

2. CBA3b IMCHUILUIMHBI «YIbTPACTPYKTYPA KJIETKH» C NMpeJllecTBYIOIUMHU TUCHUILIUHAMU
U CPOKM MX H3yYeHHUS

Tabnauua 2.1.
Koa nucuuminHbI JMCUMIUIMHBI, TpeIlecTBYWINHEe JUCIHUIJINHE Cemectp
«MouiekyasipHasi GU3M0JIOTHSI»
b1.0.17.03 Buoxumus 4
b1.0.15 T'ucronorus 5
b1.0.16.02 dusnosorus yegoBeka U )KUBOTHBIX 6
b1.B.02 MounekynspHasi GU3UOTIOTHS 6

3. Pe3yabTaThl 0OCBOEHHMS TUCHHUILIUHBI (MOAYJIs1) Y AbTPACTPYKTYPA KJIAETKHY

[Iponecc wm3yueHHWs] JUCHMIUIMHBI HalpaBlieH Ha (OPMHUPOBAHHE JJIEMEHTOB  CIEIYIOIINX
koMmrereH1uil B coorserctBun ¢ ®I'OC BO no naHHOMY HanpaBiIeHUIO:

Tabnuya 3.1.
Kon HaunmeHoBaHue HNupukarop nocruxenusii B pe3yabrare 0cBOeHUS] JUCHUILIHHBI
KOMIIeTe KOMIIeTEH MU KOMIIeTeH MU 00y4yaroIIMiicsl 10JIZKeH

HIUU

YHuBepcaibubie komneTeH N (YK) 1 HHIMKATOPBI HX JOCTHKEHUS:

YK-1. Crocoben YK-1.1: Ymeer ‘ 3narb: OCHOBHBIE HCTOYHUKHN Hay4YHOH
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OCYLIECTBIISITh
IIOUCK, KpUTUYECKUI
aHanu3 uHpopManum,

MIPUMEHATh
CHUCTEMHBIN ITOAXO0T

JUISL pELIEHMS

IIOCTABJIEHHBIX 3aJa4

aHAJIU3UPOBAThH
(uzHoNOrNnYecKue
HPOILIECCHl Ha KIETOYHOM
YpOBHE.

WHpOpPMaIUK B 00J1aCTH KIETOYHOM
(huzuonoruu.

Ymers: Haxonuts, aHanmu3upoBaTh U
CHUCTEMAaTU3HUPOBATh HAYYHYIO
WH(pOPMAIHIO.

Baaners: HaBsikamu paGoThl ¢ HAYIHOM
JIUTEPATypOl U 0a3aMu JaHHBIX.

YK-1.2: Cnocoben
KPUTHYECKH OI[CHUBATh
COBpPEMEHHBIC HAYYHBIC

KOHIIEMIUN B 00JIaCTH
KJIETOYHON (PU3UOIIOTHH.

3narb: CoBpeMeHHbIE MPEACTaBICHUS O
MeXaHU3Max KJIETKH.

Ymetb: KpuTHuecku olieHUBaTh JaHHBIE U
MHTEPIPETUPOBATH UX C YIETOM
COBPEMEHHBIX 3HAHUM.

Baaners: MerojiaMu KpUTHUUECKOTO
aHaJlu3a U CHHTe3a MH(GOPMAaIIUH.

YK-1.3: Crocoben
CHUCTEMAaTU3UPOBATh
JAHHBIC O KIICTOYHBIX
MEXaHU3Max peI‘y_HSIIII/II/I.

3HaTh: BO3MOXKHEIE BAPUAHTHI PEITICHUS
TUNAYHBIX 3a71a4.

YmMern: [IpuMeHATH CUCTEMHBIN TOAXO
JIJI aHaJIM3a OMOJIOTMYECKHX CHCTEM.
Baangers: cmtocoOHOCTRIO TIpenyIaraTh
BapHUaHThI PEIIEHUs MOCTABJICHHON 3a/1aun
M OIICHUBATh UX JOCTOMHCTBA U

KJIETKH JUTS PEIICHHSI
HCCIEN0BATENbCKUX U
MPUKIIAJHBIX 33/1a49 B
OMOJIOTUU U CMEXKHBIX
00J1acTax

HEJIOCTATKH.
YK-11 Crioco6HOCTD YK-11.1 Cnocoden 3narb:. CoOBpeMEHHBIE TEXHOJOTHH U
IIPUMEHSITh KPUTUYECKH OLIEHUBATh | METOJOJIOTUH, HCIOJIb3yEeMbIe B
COBPEMEHHBIC METO/bI | Hay4HbIe IYOIUKAUY IO | (HU3NOIOTUU KIETKH.
HCCIICI0BAHNS KIETKH (¢u3noNI0rUy KNETKU U | YMeThb: HMHTEPIIPETUPOBATH
IUIs aHaJn3a eé IIPUMEHSTh UX B IKCIIEPUMEHTAJIbHbIE JAaHHBIE, CBS3AHHBIC
(bu3noIornIecKux HCCIIE0BATENIBCKON C KJICTOUYHBIMHU IPOLIECCAMHU.
IIPOLIECCOB U PEIICHUS JESTEIbHOCTH. Buagern: HaBBIKAMU paboTHI q
MIPAKTUYIECKUX 3a7a4 B 1a00paTOpHBIM 00opynoBaHUEM]
001acTy OMOMETUITIHEI (MHKPOCKOITEI, CIIEKTPO( OTOMETPHI,
MPOTOYHBIE LIUTOMETPBI U IP.).
IIpodeccnonanbHble KOMIETeHIMH BHITYCKHUKOB M MHAMKATOPBI HX I0CTHKEHUS
K-2. CriocoGHOCTB IK-2.1: CiocobHOCTE | 3HATh: IPUMEPHI IPUKIIAJHOTO
[PUMEHATh 3HAHUS O | MHTEPNPETHPOBATH JaHHbIE TPUMEHEHHUS (PU3HOIIOTUH KIIETKHU
CTPYKTYpE U GYHKIUSAX | KIETOYHBIX HCCIEJOBAHUI (GroTexHOMOrHsl, ME/MIIMHA, SKOIOTHS)

B KOHTCKCTC
OHOJIOrHYECKUX 3aaa4.

YMeTh: aHATM3UPOBATh JaHHBIE, OTyYEeHHbIC
B XOJ1€ J1a00paTOPHBIX paboT
(criekTpo(hOTOMETPHSI, MUKPOCKOITHS ).

BianeTs: HaBbIKaMM HaIMCAHKUA HAY4YHBIX
OTYETOB M IIPE3EHTAIMI C y4eToM TpeOOBaHHUM
TOKa3aTeNbHON OMOMEIULIHBL.
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IK-2.2:
CrocoOHOCTH
AHAJIM3UPOBATH
[IATOJIOTMYECKUE
MIPOIIECCHI HA YPOBHE
KJICTKU U
TIPEIOKEHHS
MEXAaHHU3MOB UX
KOPPEKIIHH.

3HAaTh: MEXaHU3MBI TPAHCMEMOPAHHOTO

TPaHCIIOPTa, SHEPreTUUECKOro 0OMEHa 1

BHYTPHUKJIETOYHON CUTHAJIM3AIN
YMmerb: aHanM3UpPOBATh HAPYLICHUS

KJICTOYHBIX MTPOIECCOB B KOHTEKCTE
3a00J1€BaHNHA.

Bnaners: HaBbikamu paboThl ¢
000pYIOBaHUEM TSI UICCIICIOBAHUS KIIECTKH
(kOH(OKAILHBII MUKPOCKOIT,

CIIEKTPOPOTOMETP, LIEHTpU(yTa

OpraHNu30BbIBATH
MIPOBOIUTH HAYYHbIC
UCCIIe0BAHNS,
HCIIOIb30BaTh UX
pe3yabTaTh B
npoheccroHaIbHON
JIeSITEIbHOCTH.

Ymeer pa3palateiBaTh U
peann30BBIBaTH HAYUHBIE
IIPOEKTHI, HAIIPABJICHHbIE
Ha U3y4YeHHE KIETOUHBIX

IIPOLIECCOB.

MK-6 CrniocobHOCTH MK-6.1. Crioco6rocts [3HaTh: OCHOBHBIC PHHITUATIBI
aHAJIM3UPOBATh U MPUMEHATh CTaTHCTUYECKOH 00pabOTKH TaHHBIX (CpemHUe
HWHTEPIPETUPOBATH CTaTUCTUYECKHE U [3HAYCHUS, CTAHIAPTHOE OTKJIOHEHHE, t-
3KCIIEPUMEHTAJIbHBIE OMOMH(POPMATHIECKH  [KPUTEPHIA).
JIaHHbIE B 00J1aCTH € METOIBI TS
(hU3MONIOTHY KITETKH, 00paboTKN TaHHBIX  |YMeTh: [ IpoBOMMTE CTaTHCTHYECKHI aHATI3
HUCIIONIB3YSI COBPEMEHHEBIE KJIETOYHBIX JIAHHBIX (IIPOBEPKA TUIIOTE3, KOPPEIALMOHHBIN
METOBI 00pabOTKU U HCCIICIOBAaHNI QHATH3).
BH3yaJIH3aIIH
MH OpMALIH Baaners: MeTojamu OATOTOBKY HAYYHBIX
WJLTIOCTPAIAN (CXEMBI CHTHAJTBHBIX ITyTEH,
3D-Moj1eIH KIIETOK).
IIK- 6.2. HaBbIk 3HaTh: COBpEeMEHHBIC IPOrPAMMBI IS
BU3YaITN3alAN Br3yanmu3anuu AanHbix (GraphPad Prism,
naHHbIX (rpaduku,  (Imaged, Python/Matplotlib).
nmuarpammel, 3D-
MOZEITH) JUIS 'YMeTb: CTpouTh rpaduKe i AparpamMmeL,
[pe3eHTaIN OTpKAFOIIVE TMTHAMUKY KIIETOYHBIX IPOIECCOB
HAYYHBIX (HarTpriviep, M3MEHEHI e MEMOPaHHOTO
pe3yIbTaTOB. MOTSHIHAIR).
Baaners: HaBoikamu paboTsl ¢
nporpamMamu: Excel, GraphPad Prism,
R/Python my1st aHanm3a naHHBIX.
ITK-8 Crocoben ITK-8.1: 3Harh: [IpuHIMIBI OpraHu3auuy u

IIPOBCACHU HAYyYHBIX UCCIICAOB aHMI.

'YMerts: PazpabaTeiBaTh 1 peain30BbIBATh
Hay4HbIE TPOEKTHI.

Baagers: HaBolkamu opranusanuu
Hay4YHbBIX UCCIICIOBAHUM.
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MK-8.2: 3HaTh: Meronsl opopmiteHus u
OpraHu3oBbIBaeT [IPEICTABIICHUS PE3YJIbTATOB UCCIIEJOBAHUM.
OKCIIEPUMEHTBHL,

BKJTIOYast BBIOOD

METOJIOB, MOATOTOBKY  [YMeTh: OpraHnu30BBIBATh DKCIIEPUMEHTHI 1
MaTepraioB 1 AHAJIM3UPOBATH UX PE3YJIbTATHL

00opymoBaHUsI.

Buiagers: Meronamu oopMiteHus u
MMPE3CHTAIU HAYYHBIX PE3YJILTATOB.

4. CTpykTypa M coaep:KaHue TUCHUIIMHBI (MOAYJsl) «YJIbTPACTPYKTYPA KIETKU»

4.1. CTpyKTypa IUCHUILINHBI (MO1YJIs1)
OO6mast TpyI0€MKOCTh TUCIMIUIMHBI COCTABISAET 4 3a4eTHHIX enuHuIlbl,144 qaca

Tabnuuya 4.1.
Ne Buabl yueoHO# padoThl, BKJIOYAS ®DopMBbI TEKYLIEr0 KOHTPOJIsI
n/ CaMOCTOSATEILHYIO paGoTy CTYAEHTOB H|  yCIeBaeMocTH (no nedenam
I TPYA0eMKOCTH (B Yacax) cemecmpa)
KoHTakTHast CamocTosiTeJbHA ®opma npoOMeKRyTOHOH
paGoTa 51 paGoTa aTTecTauum (no cemecmpam)
S
HauMenoBanue pasiejioB  TeM g £ g © 6}
>
AUCUHMILIMHBI (MOYJIs1) S = Q e | x 3 e % 1y
E R | = g | S 3 e T | &
) ) . = = o = E jost =
jus = ~ — & 3 = SE{ N e
< &~ 4 < < = m Q. = 4w
% © E | & Slo o | |85 ¢ =
) ] = Q T | = = 2 |& |8 90
s |2 | Z S ¥ 28 Es |8 |58 |8 898
= £ 0§ &g B5fz 2 & 2 8%
o | o |~ w 8 &S |s |8 |8 |8in
=9 =) & =) < © ol 92 2 < < 2 1
= =l s | H R E oEglol¥ | & | & |2 |93/
(3] o) = > [P~ ) o o = ol ol o 9] O ) o 8
) = = o Rl & Q = = 5|2 B ) Q Q 2 d03
S 8 |2 2 |8 B & 2 2SleE 2 2|2 288 .
5 O ) e | s t% Q >~ | 9 [V =Bl e a2 a2 215 g
s m B IE A M| B HSOx E E B Bi¥H
1. | Tema 1. IIpenmer u 3amaun 712 12 |- ]2 |-]2 - - - -
¢dusnomnoruu kierku. Mcropus
Pa3BUTHS JUCIUITIIHHEL.
2 | Tema 2 OCHOBHBIE ITPUHIIHITBI 7 12 |2 |2 |- 2 2 |2
OpraHU3aIMN KICTKH:
MPOKAPUOTHI VS DYKAPHOTHI.
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Tema 3. XuMHUYECKUI COCTaB
MeMOpaH: JINIHKIbI, OCITKH,
YTIIEBOIBI

Tema 4. J)KugkoctHO-MO3anyHas
Mojaenb. TekydecTs u
aCHMMEeTpHsI MeMOpaH.

Tema 5. Oynkiyuu MeMOpaHHBIX
OEIIKOB: PEIENTOPHI,
TPaHCIOPTHEIE CUCTEMEI,
(hepMEHTHI.

Tema 6. [TaccuBHEII TpaHCITOPT:
mudy3ust, ocmoc.

Tema 7. AKTHUBHBIN TPAHCIIOPT:
Na+/K+-AT®a3a, 5H101UTO3,
9K30IIHATO3.

Tema 8. MloHHBIC KaHAJIBI U
MeMOpPaHHBIA MTOTCHITHAIL.

Tema 9. MUTOXOHAPHH:

CTPYKTypa ¥ QyHKITHH.
JIpIxaTenpHast 1eb

10.

Tema 10. ®oTocunTe3: cBETOBAs U
TeMHOBasl (a3bl.

11

Tema 11. Perynsuus
SHEPreTUYECKOro MeTabomu3Ma

12.

Tema 12. Tunbel CUTHAJIBHBIX
MOJIEKYJI: TOPMOHBI, ITATOKHUHBL.

13

Tema 13. BHyTpuKieToYHbIE
curHasibHbIe yTH: G-0€emnKw,

KWHa3bI
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14 Tema 14. ®a3pl KIETOYHOrO 7 13 |3 6 3
IUKITA. Perysmus UKInHaAMA.

15 [Tema 15. Mexanusmsl anontoza u| 7 | 3 | 3 3
HEKpOo3a.

16 Tema 16. CoBpemennasi 7 |2 |2 |4
MHUKPOCKOTIHSI: KOH(pOKaIbHAa,
AIIEKTPOHHASL.

17 Tema 17. MeTo1p1 7 14 |4 2 6
MOJIEKYJIIPHON OMOJIOTHH:

ITpomexkyTouHasi aTTecTanus
(3ayeT, 3a4eT C OLEHKOIA,
3K3aMeH)

OO0mass TPyA0eMKOCTh, B yacax |144 | 48 28120 48 |- - B i

4.2. Conepxanue JUCHMILIMHBI (MOXYJIs)

B pazgene 4.2. mporpaMMbl y4eOHOW AMCHUILIUHBI «YJIbTPACTPYKTYPA KJIETKH» IPUBOIATCS

KpaTKWe AaHHOTalMU CTPYKTYPHBIX EIUHHI] Marepuaia AucUUIUIMHBL. Colep)kaHue TUCIUILTUHBI
CTPYKTypUpyeTCs IO pa3feiiaM, TeMaM WIM MOJYJISM U pacKpblBaeTcd B aHHOTAIMSIX paboueit
MIPOrpaMMBbI C IOCTATOYHOM MOTHOTOM, YTOOBI 0OyUaIOLIUECs] MOTIIM U3y4aTh MaTepHall CaMOCTOSTEIBHO,
OTHPAsCh HA MMPOTPaAMMY.

Tembl yueOHBIX 3aHATHI (0011251 TPYA0EMKOCTh Y4eOHOI AU CHMIIMHBI - 4 3a4eTHBIX eIMHMIL)

Taonuya 4.2.
Moayiab Coaepikanue nporpamMMsbl y4eO0HOM JUCIUTITTHHBI
1. BBenenue B Tema 1.1. Ilpenmer u 3amaun Qusunonorunm kieTkud. Mcropust pa3BuTHS
¢usunonoruro JUACUUTUIUHEL
KJIETKH Tema 1.2. OcHOBHblE NPUHLIMIIBI OpPraHU3ALMHM KJIETKU: MPOKAPUOTHI VS
JYKapHUOTHL.
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JlaGoparopHasi pabora: «/neHTH(]UKALUS KIETOYHBIX CTPYKTYP C ITIOMOIIBIO
CBETOBOI'0 MHKPOCKOIIA».

2. CTpyKTYpa "
byHkuun
KJIETOYHBIX
MeMOpaH

Tema 2.1. Xumuueckuii cocTaB MeMOpaH: JINIU/IbI, OCTIKH, YTIEBOIBI.

Tema 2.2. JXuaxkocTtHo-Mo3anyHasi Mojenb. TeKydecTb U acCUMMETpPHUs
MeMOpaH.

Tema 2.3. O®OyHkuuM MeMOpaHHBIX OEJKOB: pELENTOPbl, TPaHCHOPTHBIE
CUCTEMBI, PEPMEHTHI.

3. Tpaucnopt
BellleCTB Yepe3
MeMOpaHbI

Tema 3.1. [TaccuBnblil TpancnopT: AudPy3us, ocmoc.
Tema 3.2. AxtuBHbii Tpancnopt: Na+/K+-AT®daza, sHI0TIUTO3, SK30ITUTO3.
Tema 3.3. MoHHbIe KaHabl © MEMOpPaHHBIHN TOTEHIIUAI.

JlabopaTtopHnas pabota: "U3ydeHnune ocmoca B paCTUTEIbHBIX KJIeTKax"
KomnbrotepHoe MoenrpoBanue paboThl HOHHBIX KaHAJIOB

4. JHepreruyeckuii

o0MeH B KJIeTKe

Tema 4.1. MutoxoHaApuHU: CTpyKTypa U QYHKIIMU. JlpIXaTeIbHAS TIETb.
Tema 4.2. dotocuHTe3: CBETOBas U TEeMHOBAs (Ha3bl.

Tema 4.3. Perymsiiust sSHEPreTUYecKoro MeTadoam3ma.

W3MepeHne akTHBHOCTH MUTOXOH/IPHATIBHBIX (DEPMEHTOB.
DKCIEPUMEHT 10 (POTOCHHTETUIECKON aKTUBHOCTH XJIOPOTIACTOB.
[MoaroToBka qoKIIaaa MO OOJIE3HSIM MUTOXOHIPHIA.

Pacuer sHepreTrueckoro 6agaHca KICTKH.

5. Ki1erouynas
CUTHAJIN3ALMSA

Tema 5.1. Tunsl cUrHaabHBIX MOJIEKYJI: TOPMOHBI, IUTOKWHBI.

Tema 5.2. Buyrpukierounsie curnaiabibie myTtu: G-0enku, KUHA3bI.

6. KiieTouHbIi
UKJI ¥ allOIITO3

Tema 6.1. da3pl KIETOYHOTO HUKIIA. Perynsius MuKInHAMH.

Tema 6.2. MexaHU3MBI aronTo3a U HEKPo3a.

7. MeToanl
uccJieI0BaHusA B
¢usnonoruu
KJIETKH

Tema 7.1. CoBpeMeHHass MUKPOCKOTHS: KOH(OKaIbHAas, STIEKTPOHHAS.

Tema 7.2. Metonbsl MonexyssipHoit Onosnoruu: [P, BectepH-010TTHHT.

Hroro aynuropHsbIx yacos: 48

IIpakTuyeckas padora cryaenra:48

CamocTosiTe1bHasA padora : 48

Bcero yacoB Ha ocBoeHHe y4eOHOro MmaTepuana: 144
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5. YueOHO-MeTOaMYECKOE oOOecleyeHHEe CAMOCTOATEJbHON PpadoTbl cTyaeHTOB. (OueHo4YHbIe
cpeacTBa /I TeKYIIero KOHTPOJISI YCIeBAeMOCTH, INMPOMEKYTOYHOH aTTecTallMd MO HTOram
OCBOEHHS THCUHUILIMHBI.

5.1. Ilaan camMoCTOATENbHOH padoThl CTY/IEHTOB
Tabauya 5.1.

Ne | HammeHnoBaHue pa3zjiesia (TeMbl) Buna camocrositesibhoit | Tpynoemkocts (B
n/n | AMCUMIIMHBI padoThI aKaJieMH4eCKUX
gacax)

1. (1. Benenune B pu3HOJIOTHIO KJIETKH. [logrotoBka  pedeparal 4
M0 HWCTOPUU OTKPBITHS]

KJIICTKH

AHanu3 paznuuuit
MEX Ty THITAMH KJIETOK

2. |CTpykTypa u GyHKIHH KJIETOUHBIX PemeHnne  3amay = Ha 8
MeMGpaH cocTaB MeMOpaH
IToaroroska
MPE3EHTALUU IO
MeMOpaHHBIM OeTKaM
3. [TpaHcmopT BelecTB Yepe3 MeMOPaHbI Pemenne 3anay Ha 8
pacuer
ANEKTPOXUMUYECKOTO
rpagueHTa.

AHanu3 cTaThH O
TPaHCIIOPTE B
[IaTOJIOTHYECKUX
YCIIOBUSIX

4. [DHepreTH4ecKHii 00MEH B KJIETKe [Moaroroska mokiaza Imo 10
00J1€3HIM
MUTOXOHPUH.
Pacuer

SHEPreTHYECKOTO
OajtaHca KIIETKH.
5 [KineroyHasi CHrHAJIU3ALMSA AHanu3 Hay4YHOU 6
CTaThH O POJIH
CUTHAIILHBIX MyTEH B
OHKOJIOTHH

6 |KierouHblii MUK M AMONTO3 [ToaroToBka 6
[IpE3EHTAlNU 10|

HAPpYIICHHWAM alloIITO3a.

Pemenne keicoB no
peryasauuu KIeTOYHOTO
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JCIICHHUS.
7 |MeToapl ucciaenoBanusi B GU3HOIOTHH Hanucanue 0630pa no 6
KJIEeTKH! HOBBIM METOdaM
UCCJIEJOBAHUS KIIETKU

5.2. MeTtoauueckue YKa3aHUs 110 Oprauusanuu CaMOCTOSITEILHOM paﬁoTbl CTYAEHTOB

VuyeOubiM  mmaHoM — HampaBieHus —noarotoBku  06.03.01.  buomormss 1o  AMCITUIIIMHE
«YJbTPACTPYKTYPA KJETKH TIpeAyCMaTpHBACTCS CaMOCTOsATeNIbHAs paboTa CTyACHTa, KOTOpas
BBITIOJTHSIETCSL CIAEAYIOMUMH BUJIAMUA CAMOCTOSITEIHHOW PaOOThI: HANMMCAHWE KOHTPOJIBHON PabOTHI 1O
JTUCLMIUIMHE, ¢Jlaya KOJJIOKBUYMa.

5.2.1. MeTtoanyeckue peKOMEHIAMH 10 BbINOJHEHNUI) KOHTPOJIbHOI padoThl

Oo0mue ykazanus

KontponbHas pabota — omHa u3 (HOpM CaMOCTOSATEIBLHOM pabOTHI CTYJACHTOB, HAaIpaBJICHHAs Ha
MIPOBEPKY YCBOEHHUS TEOPETUYECKOTO MaTepuajla U yMEHUs TMPUMEHSATh 3HAaHUS TMPH PEUIeHUH
MpaKTUYEeCKUX 3aaay. JlaHHbIe peKOMEHJAIlMM TOMOTYT MpPaBWJIBHO OPraHW30BaTh BBINIOJIHEHUE H
odopmiieHre paboThl B COOTBETCTBUH C TPEOOBAHUSMU TUCITUATIIINHBL.

Leab KOHTPOJIBLHOI PaGOTHI: 3aKPEIUICHUE U CUCTEMATH3aIUsl 3HaHUHN 110 TeMe, pa3BUTHE HABBIKOB
CaMOCTOSITENIBHOM paboThl C JUTEpaTypoil, (GopMUpOBaHHWE yMEHHS aHaIU3UPOBaTh, 000OLIATH H
u3narath MaTepual, MoJAroToBKa K 3k3aMeHaM HIIM 3a4eTaM.

TpeOoBaHusl K COIEP/KAHNIO U CTPYKTYpe:

e PaboTa BBINONHSETCA UHAUBUAYAIBHO.

e OObeMm: 3aBucHT OT 3a1aHusl (00buHO 10—15 cTpanwm).

e Odopmrenue: B coorBerctBun ¢ ['OCT

e CrpykTypa: TUTYNbHBIN nHCT (0Opasel] npeaocTanisierca kadenpoit), coaepxanue (1maaH padboTs

C yKazaHHEM CTpaHUIl), BBelIEHUE (aKTyaJIbHOCTh TEMbI, LEIM U 3a1adu paboThl), OCHOBHAs
qacThb (pa3fenbl, pacKpbIBAIOIIME TEeMy), NpaKTHYecKas 4YacTh (pelIeHHe 3a/ad, pacyueThl,
MIPUMEPHI), 3aKJIIOueHue (BHIBOIBI o pabore, JOCTUKCHHE nenei), CITUCOK
mutepatypsl (opopmiennbii mo ['OCT 7.1-2003 wiu  BHYTpEeHHHM CTaHIapTaM BYy3a),
NpUIIoKeHUs (eciu TpeOyroTCs: TpapuKH, TaOIHIIbI, CXEMBI).

JTanbl BHINOJHEHUS] KOHTPOJIBbHOM padoThl

1. BbiGop TeMbl U U3yUeHHEe JTUTEPATYPbI
o YTBepKJeHHE TEMBI Y MpernoaaBares (ecau MpeayCMOTPEHO).
e [Tog0op UCTOYHNKOB (YUeOHUKH, HAYYIHBIE CTaThU, HOPMATHUBHBIC aKThI).
o KoHcrniekTupoBaHue KI0YeBbIX MOMEHTOB.
2. Hamucanue TekcTa
o Jlorn4HOE M3JI0KEHUE MaTepHana.
e ColuroieHue Hay9HOTO CTHIIS (YETKOCTh, JIJAKOHUYHOCTh, OTCYTCTBHE "BOJIBI").
o Obs13arenbHas NPOBEPKa HA YHUKAJIBHOCTH (IIPH HEOOXOIUMOCTH).
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3. Odopmiienue paéoThl
e HIpudt: Times New Roman, 14 pt (ocHOBHOI TekcT), 1,5 MHTEpBAIL
o [Tons: Bepxuee —15 mm, HIkHEE —1 SMM, 1eBoe —25MM, TipaBoe —10mm.
o Hymeparus cTpaHull: CBEpXY WM CHU3Y, C TUTYJIBHOTO JUCTa (HO HA HEM HOMEp HE CTaBUTCS).
e 3aroJIOBKH: BBIICISIOTCS YKUPHBIM, BEIPABHUBAIOTCS 10 LIEHTPY.
4. IlpoBepka u caaua
e Boruntka Ha omm6ku (opdorpadus, cTuib, ohopMIIeHHE).
o CoOoTBETCTBHE 33aJ]aHUI0 U METOIUYECKUM YKa3aHUSIM.
e Craua B yCTaHOBJICHHBIN CPOK (JIMYHO HIIA Y€Pe3 ICKTPOHHYIO CUCTEMY BY3a).

Kpurtepun ouneHku:
o PackpriTre TeMBbl (IOJTHOTA, TIyOMHA aHAIN3a).
o CaMOCTOSITETFHOCTD BBIMIOJTHEHUSI (OTCYTCTBHE IJIaruara).
o [IpakTHueckas 3HaUMMOCTh (MPUMEHEHHE 3HAHUM ).
e Oopmienne (COOTBETCTBHE CTaHAApTaM ).
e ['paMOTHOCTbH ¥ JIOTUIHOCTH U3JIOKCHHUS.

5.2.2. MeToauveckne peKOMEHIAMHU MO MOATOTOBKeE U ¢avye KOJUIOKBHYMa

KosnokBuymM — ¢Qopma mNpoMeKXyTo4HOTO KOHTPOJS 3HAHWM, HANpaBJICHHAs Ha TIPOBEPKY
MOHUMaHUS TEOPETHYECKOTO MaTepHasa, yMEHHs aHAIM3UPOBAThH M TPUMEHSTH MTOJTyYCHHbIC 3HAHUS.

Leap KOJUIOKBHYMA: IIPOBEPUTH YPOBEHb YCBOCHHS MarepHala, OICHUTh CIIOCOOHOCTh CTY/ACHTA
aHAM3UPOBaTh W CHUCTEMATU3UPOBaTh WH(GOPMAIIMIO, PA3BUTh HABBIKM YCTHOTO W3JIOKCHUS W
aprymenTanuu. [Ipenmnonaraemplii 00beM OTBETa HE JIOJDKEH OBITH OOJBITUM (MpUMEpHO 1,5-2 MUHYTHI),
9TOOBI MPETOAaBaATENb MOT YCIIETh ONPOCUTH BCEX CTY/ICHTOB.

Ot cTryaeHTa Tpedyercs:

e BJIaJICHUE M3YYCHHBIM B X0JI€ Y4eOHOTO Mpoliecca MaTepraioM, OTHOCSIIMMCS K pacCMaTpUBaeMOn

npooieme;

e HAJTMYME COOCTBEHHOTO MHEHUS 110 00CYKTaéMBbIM BOIIPOCaM M YMEHHE €Tr0 apryMEHTHPOBATb.

KomokBuyM — 3T0 He TOJBKO (popMa KOHTpOJIS, HO U METOJ YIIIyOJeHUs, 3aKpeIuleHHs 3HaHU
CTYIEHTOB, TaK KaKk B XOoJe co0eceloBaHUS MPENoJaBaTellb pa3bsiICHICT CIOXHBIE BOIPOCHI,
BO3HHKAIOIINE Y CTYJCHTA B IIPOIIECCE N3YyYECHUS TAaHHOTO MCTOYHHKA.

3amaua KOJUIOKBUYMa JOOMTbCA TJIyOOKOTO H3Y4YEeHHsT OTOOpPaHHOTO Marepuana, HpoOyauTh Yy
CTY/IEHTa CTPEMJICHHE K YTEHUIO IOTIOTHUTENIbHOH S3KOHOMUYECKOH JINTepaTyphl.

IToaroroBka Kk NMpoBeIeHUIO KOJUIOKBHYMA.

ITonroToBKa K KOJJIOKBUYMY MpEAINoIaraeT HECKOIbKO TAIoOB:

1. IlogroroBka K KOJIJIOKBUYMY HAUMHAEeTCS C YCTAaHOBOYHOM KOHCYJIbTallUM TMpernojaBaTess, Ha
KOTOPOH OH pa3bsCHSET Pa3BEPHYTYIO0 TEMATHKYy MPOOJIEMbl, pEKOMEHIYET JINTEPATypy A U3y4eHUS U
00BsICHAET TPOLEAYPY IPOBEIEHHS KOJUIOKBUYMA.

2. Kak mpaBujio, Ha CaMOCTOSTENIbHYIO IMOATOTOBKY K KOJJIOKBUYMY CTYIEHTY OTBoauTcs 3—4
Henenu. [loaroToBka BKJIIOYAeT B ceOsi M3ydyeHHE PEKOMEHJOBAHHOW JHMTEpaTypbl W (MO YKa3aHMIO
MIPEero/1aBaTelisl) KOHCIEKTUPOBAHNE BaKHEHIIINX UCTOYHUKOB.

3. KomnokBuyMm mpoBoauTcss B (GopMe HHIMBUAYaJIbHOW Oeceipl MpernojaBareiss ¢ KakIbIM
CTYZIEHTOM WM Oece/ibl B He0OIbIINX Tpynnax (3—5 4yenoBek).
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4. TlpenonaBaTenb 3aJa€T HECKOJIBKO KPAaTKUX KOHKPETHBIX BOIIPOCOB, MO3BOJISIOLIUX BbBIICHUTDH
CTENeHb JJOOPOCOBECTHOCTH pabOTHI C JIUTEPATYpOH, KOHTPOIUPYET KOHCHEKT. [lanee Gosee moapoOHO
o0cyXnaeTcs Kakas-m100 CTOpOHA MPOOIEMBI, YTO MMO3BOJISIET OLICHUTh YPOBEHb MIOHMMAaHUSI.

6. Ilo uroram KoJuTOKBMyMa BBICTaBisieTcss AuddepeHrmpoBaHHas OIEHKA, WMEIOMas OOJbIION
YAEIbHBIN BEC B ONPEEIICHUN TEKYIIEH YCIIEBAEMOCTH CTY/AEHTA.

Oco0eHHOCTH U MOPSAOK cAa4YM KOJNJIOKBHYMA. CTy/IeHT MOKET ce0si CUMTaTh FOTOBBIM K Caye
KOJUIOKBUYMa TO M30paHHOW paboTe, KOrJa y HEro €CTh MM JIMYHO COCTaBJICHHBIM M 00paOOTaHHBIN
KOHCIIEKT C/IaBa€MOM pabOThl, OH 3HAET CTPYKTYpPY pabOThI B LIE€JIOM, COojepkKaHHe pabOoThl B LIEIOM MU
OTJIENbHBIX €€ pa3fesioB (TJIaB); YMEET PacKpbITh paccMaTpUBaeMble MpoOJIeMbl M BbICKa3aTh CBOE
OTHOIIIEHHE K MPOYUTAHHOMY U CBOM COMHEHHS, a TaK)Ke 3HAET, KaK YOeIuTh MpenoaBareis B IpaBoTe
CBOUX CYXJICHHII.

[IpoBeneHune KOTOKBUYMa MO3BOJISIET CTYIEHTY MPUOOPECTH OIBIT pabOThl HaJl NEPBOMCTOYHUKAMU,
YTO B JajbHEHIIEeM MOMOXKET C MEHBIIMMU 3aTpaTaMU BpEMEHHU paboTaTh HaJl IUTEpaTypoi 1Mo KypcoBOM
paboTe U NMpu MOArOTOBKE K SK3aMEHaM.

5.2. MarepuaJibl ISl IPOBeAeHUs TeKYLIero U MPOMeKyTOYHOI0 KOHTPOJISI 3HAHUI CTYIeHTOB

KoHTpoab ocBoOeHUs1 KOMIIETeH NI

Tabnuua 5.2.
Ne Bun koutrpoasi | Konrpoaupyembie TeMbl (pa3aeibl) KomnereHMH, KOMIIOHEHTbI
o\ KOTOPbIX KOHTPOJIMPYIOTCSA
1. KosutokBuyM | YJIbTpPacTpPyKTypa KJIETKHU VK-1, YK-1.1, YK-3.4,
YK-8.1
2. IK3aMeH Brenenue B pU3HOIOTHIO KIIETKH. OIIK-4., OIIK-6, OIIK-7., OIIK-

CtpykTypa ¥ PyHKIIMH KJIECTOYHBIX 7.1., 1IK-8., TIK-8.1.
MeMOpaH. TpaHCHIOPT BellecTB yepes
MeMOpaHbl. DHEPreTUYECKU 0OMEH B
kieTke. Kieroynasi curHanuzanus.
IKJIeTOYHBIN UK U arnonTo3. MeToanl
MCCIICJIOBAHMS B (PM3UOJIOTUU KIETKH.

5.3. UTOroBblii KOHTPOJIb NMPOBOAUTCA B BH/AE 3K3aMeHA 10 MepPeYHI0 BONPOCOB, NPUBEACHHBIX B
pabGoueii mporpamme.
1. OcHoBHbI€ 3Tanbl pa3BUTHUS KiIeTouHOU Teopuu. Bxiag yuensix (I'yk, Jleenryxk, llIBanH, Bupxos).
2. CpaBHHUTENIbHAS XapaKTEPUCTUKA MPOKAPUOTUYECKUX U DYKAPUOTHUECKUX KIIETOK.
3. CoBpeMeHHbIE METO/Ibl U3yUECHHUS KJIETKH: IPEUMYILECTBA U OTPaHUUEHHS.
4. Xumuueckuil cocraB MeMOpaH. Posb TunuaoB, 6EIKOB U YIIIE€BOJIOB.
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5. OOBsicHHTE >KMIKOCTHO-MO3aM4YHYIO0 MOJiesib MeMmOpanbl. Kakue (akTopsl BIHMAIOT Ha TEKy4ecTb
MeMOpaH?

6. ®yHkE MeMOpaHHBIX OENKOB: IMPHUBEIUTE NPUMEPHl PELUENTOPOB, TPAHCIOPTHBIX CHUCTEM H
(bepMeHTOB.

7. IMaccuBHsIiil Tpancnopt: auddysusi, ocmoc, obnerdennas nuddysus. [Ipuenure npumepsl.

8.  Mexanusm pabotel Na+/K+-AT®a3e1. [Touemy 5TOT HacOC CUUTAETCS IIEKTPOTECHHBIM?

9. Hounple xKaHanmbl: Kilaccupukamms, perymsinusd. Kak ¢dopmupyercss MeMOpaHHBIN

MOTEHITAAJ TIOKOS?

10. CrpoeHre MUTOXOHJIPHIA U OpTaHU3AIMsl IbIXaTelbHOH 1ernn. Posrtb AT®-cuHTAa36I.

11. CgseroBas u TeMHOBas (a3bl (GOTOCHHTE3a: CPABHUTEIIbHAS XapaKTEPUCTUKA.

12. Kakwue HapymieHus SHEPTeTUIECKOTO 0OMEHa CBS3aHbI C TMCHYHKIIMEH MUTOXOHIPHUIi?

13. Twumsl cUTHATBHBIX MOJIEKYT (TOPMOHBI, ITUTOKWHBI, HeHpomemuatopsl). [Ipumepsr mx

JEUCTBUA.

14. OnwummTe CUTHATBHBIN MyTh ¢ ydyacTueM G-0e1KoB (Ha mpUMeEpe aIpeHATMHOBOTO ITYTH).

15. Pousb mpoTeMHKMHA3 B Nepeiaue BHYTPUKIETOUHBIX CUTHAJIOB.

16. OcHoBHBIE (a3bl KICTOYHOTO ITUKJIA. 3HAUEHUE KOHTPOJIbHBIX TOUYEK.

17. Perynsmus KJI€TOYHOTO IHUKJIA: POJIh IIUKINHOB M IUKINH-3aBUCUMBIX kiHa3 (CDK).

18. UYewm amonTo3 oTiau4aercst OT Hekpo3a? ONMUIIKTE KII0UYEBBIE ATAIbI alloNTo3a.

19. Tlpunnuns! paboThl KOH(GOKATHLHOHN M 3JIEKTPOHHOM MUKpOCKOoTHH. X mpeumyiecTna.

20. Metoa IpOTOYHOM HUTOMETPUH: IPUMEHEHHE JJISl aHATTU3a KJIIETOYHOIO LIUKJIA.

21. Kak pa6Goraer IILIP? IlpuBenure mnpuMepbl €ro HUCIOJIL30BaHHUS B KJICTOYHOU

(hU3HOJIOTHH.

22. OObscHUTE, KaK HapylleHue paboThl MOHHBIX KaHAJIOB MOXET MPUBECTU K MATOJIOTHIM

(HampuMep, MyKOBHCIIHIO3).

23. Kakue meTonpl Bbl Obl KCIIOJIB30BANM MAJIS M3YYEHHUS arolnTo3a B KyIbType KIETOK?

Ob6ocHyiite BbIOOD.

24. llpennoxxute cxeMmy OKCIEpPUMEHTa [JIs HUCCIENOBaHUS BIUSHUS WHTHUOMTOPOB Ha

JIBIXaTeIbHYIO IIeTlhb MUTOXOHIPUH.

25. Kak cBs3anbl MeXIy co00 KJIeTOUHAs CUTHATU3AIUs U OHKOJIOTHYecKre 3a0o0eBanus?

26. PaccuMraiiTe 3JIEKTPOXUMHUYECKHH TrpagueHT Juii noHa K+, ecnu ero KOHIEHTpauus

BHYTpHU KieTku 140 MM, cHapyxu 5 MM, a memOpanHsbIii noteHnuan -70 mB.

27. Hapucyiite cxeMy CUTHAJIBHOTO IyTH C Y4acTHEM pelenTopa TUPO3UHKUHA3Bl. YKaXKHUTe

KIIFOYEBBIE KOMIIOHEHTBI.

28. IlpoaHanu3upyiiTe TrpaguK 3aBUCUMOCTH CKOPOCTH TPAaHCIOpPTA TIJIIOKO3BI OT €€

KOHLeHTpauuu. Onpenennre TN TPaHCIOPTA.
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Kpurtepuu onieHKkn NpoMe;KyTOYHOM aTTecTanum B popme 3K3aMeHa

Tabauua 5.3.
Ouenka XapakTepucTuka TpeOOBaHWii K pe3yjbTaTaM arTectanmuu B dopme
IK3aMeHa
«OTIUYHO Teopernueckoe coaep)KaHHE€ Kypca OCBOCHO TIOJIHOCTBIO 0€3 TpoOeos,

CUCTEMHO U TIJIyOOKO, HEOOXOJUMble IPAKTHUYECKUE HAaBBIKM pabOThl C
OCBOEHHBIM MaTrepuajoM c(hOpMHUpPOBaHbI, BCE IMPEAYCMOTPEHHbIE paboueit
y4eOHOI MporpaMMoi ydeOHbIE 3a/IaHUs BBIMIOJHEHBI 0€3yIPEeYHO, KaueCTBO UX
BBITIOJIHEHUS OLIEHEHO YUCJIOM 0alyioB, OJIM3KUM K MAaKCUMYMY.

«Xopouio» Teopernueckoe cojlepkaHue Kypca OCBOGHO B 1IieioM 0e3 mpoOesoB,
HEO0OXO0/IMMbIE MPAKTUYECKHE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHalioM B
OCHOBHOM C(OPMHPOBAHBI, TIPEIYCMOTPEHHBIE pabodeil ydeOHO# TporpamMmoin
yueOHbI€ 3a/laHusl BBINOJHEHBl C OTIENbHBIMU HETOYHOCTSMHU, KayecTBO
BBITIOJIHEHUS OOJIBIIMHCTBA 3aJaHUi OIEHEHO YHCJIOM OajUIoB, OJIM3KUM K

MaKCHUMYMY.
«Y nosnerBop | TeopeTndeckoe cojep)KaHHe Kypca OCBOCHO OOJIbIIEH 4acThio, HO TIPOOEIBI HE
UTEIBHOY HOCSIT CYIIECTBEHHOIO XapaKTepa, He0OX0IUMbIE MPAKTUUECKHE HABBIKH PaOOTHI

C OCBOCHHBIM MaTe€pHajJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
MPEAYCMOTPEHHBIX ~paboueld  y4eOHOM TpOrpaMMOi  y4eOHBIX  3aJaHHM
BBITIOJTHEHBI, OT/CIbHBIC U3 BBITIOJIHEHHBIX 33JJaHUI COJICPKAT ONMTHOKH.
«HeynosnetB | TeopeTnueckoe cojaepkaHue Kypca OCBOCHO YAaCTHYHO, HEOOXOMMBIC HABBIKH
opuTenbHO» | PA0OTBI  He CQOPMHPOBaHBI WM  CHOPMHUPOBAHBI OTAENBHBIE W3 HHX,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX padoueld ydeOHOW MporpaMMoil ydeOHBIX
3aJJaHUH HE BBIMOJIHEHO JHOO BBITIOJIHEHO C IPyObIMH OIIMOKAMH, KAYeCTBO UX
BBITIOJTHEHUS OIIEHEHO YMCIIOM 0aJlIOB, OJIN3KHUM K MUHUMYMY.

6. YueOHO-MeTOOAMYECKOE U MATEPHATbHO-TeXHHYECKOe o0ecneyeHue TUCHUILINHBI (MOYJIsl)
«YJbLTPACTPYKTYPA KJIECTKH»

6.1. YueOHast iuTepartypa:
a) OCHOBHAas1 JINTeparypa:

1. Aubeprc B. u ap.«Monexynapuas 6uonoeus kiemxuy (6-e usn. — 2014; 7-e wzn. — 2022).

2. Kapn I'.«Kriemounas u monexynspnas duonoaus: konyenyuu u sxcnepumenmoly (9-¢ U3 —
2021).

3. Jlomum X. u ap.«Monexkynsprnas kiemounas ouonoeus» (9-e uza. — 2021).

Bepn P., JleBu M.«@uszuonoeus» (7-¢ uzn. — 2018).

5. Xuua B. (Hille B.) «Honnsie kananwt 6036youmvix memopany (lon Channels of Excitable
Membranes, 3-e uzn. — 2001).

&
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0) 10MOJIHUTEIbHAS JIUTEPATYypa:
1. Kaanxam I, (Clapham D.E.) «Kamyuesas cuenanuzayusy (Calcium Signaling, 2007).

2. Iypsec /1., ABrycrun k., @uunarpuk . u ap. «Heiponayrxa» (Neuroscience, 6-¢ uzm. —
2018).

6.2. NuTepHeT-pecypcsl

1. https://pubmed.ncbi.nlm.nih.gov/
2. https://scholar.google.com/

3. https://www.sci-hub.ru/?from

6.3.MaTepuajibHO-TeXHHYECKOe obecrnieyenmne yueOHoii AU CUHUTITHHBI/MOTY IS

«YAbTPACTPYKTYPA KJIETKH»
MartepuajbHO-TeXHU4YecKasi 0a3a yHHMBepCHUTeTa TI03BOJSIET oOOecrneyuBaTh KauyeCTBEHHOE
MIPOBEJICHUE TEOPETUYECKUX U MTPAKTHUECKUX 3aHATHII.

[lepeueHr HEOOXOOMMBIX TEXHHUUYECKUX CPEICTB OOyYEHHs, UCHOJb3YEMBIX B y4eOHOM Mpolecce

JJI1 OCBOCHHUA JUCHUILITIMHBI «MoneKyn;{pHaﬂ (bI/ISI/IOJ'IOFI/Iﬂ»:

® KOMIIBIOTEPHOE U MYJIbTUMEUIHOE 000PYI0BAHUE;
® BHJICO- U ayJUOBU3YaJbHBIE CPEICTBA 00yUEHUS U JP.
Hcnonezyemoe ofmiee W cleUUaIM3UpPOBaHHOE ydyeOHOoe oOOOpydoBaHHE, HaWMEHOBaHHUE

CTIECIUATN3UPOBAHHBIX AYAUTOPHA, KaOWHETOB, JaOOpPaTOPHil C TIEpEeYHEM OCHOBHOTO J1abOpaTOPHOTO
000pyI0BaHUs, CPEACTB U3MEPUTEILHON TEXHUKU TPUBEIACHBI B Ta0JI. 6.1.
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Hepeqeﬂb TEXHHYIECCKHUX CPEACTB, HCITOJIb3YEMbIX IIPHA OCYLIECTBJICHUHU Oﬁpa3OBaTeJ'II)HOFO
nmpouecca 1mo IMmCuMIJinHe

Tabauua 6.1.
Ne Hymepauus
IlepeyeHb OCHOBHOTO 00OPYI0BAHUSA pasaeoB/TemM
n/n JUCHUIIJIAHBI
JlaGopatopust aHaTOMUU U (U3UOJOTUU YEJIOBEKA U )KUBOTHBIX
1. 1-9
kabuHeT Ned411
2. | Uentpudyra 4
3. | IIpoexnmonHas yctanoBka «Ksaapa» 250X, 3M (1 miT.) 1-9
4. | Komnbroreps! (1 mrT.) 1-9
5. | Mukpockomnsl 6uHOKYyIsspHbic Mukpomen 1 Bap. 2-20 (4 miT.) 2-9
6. | DnexkrpouHsle mabopatopusie Becei CASMWP-300H 2-9
7. | pH-meTpsl 5
8. | XuMu4eckue peaKTUBBI 2-9
9 Jlaboparopnas nocynaa (mpeaMeTHbIE U TIOKPOBHBIE CTEKIIA, 9.9
" | mpenapoBaibHbIE UIJIBI U JIP.)
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Paboyas mporpamMma IUCHMIUIMHBI «YJbTPACTPYKTYPA KJETKH» COCTaBJICHAa B COOTBETCTBHH C
tpedoBanusmu @I'OC BO no nanpasnenuto noaroropky 06.03.01. buonorusi, yrBEep>KISHHOTO MPUKA30M
MunncrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot «7» _aprycra 2020 . No_ 920 .
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IIporpamma ongobpena Ha 3aceqanuu kKadenps! «buoaorus»

ITporoxon Ne 9 ot «15» mast 2025 roza

[Tporpamma o00peHa YueOHO-METOJMUECKUM COBETOM XUMHKO-OHOIOTHYECKOTO
(dakynapTeTa

ITpotokon Ne _7_ ot «_22_» mas 2025 roga




CaeleHnsi 0 nepeyTBep:KIeHNH MPOrpPaMMbl HA O4YepeHON y4eOHbIH roJ U perucTpauuu
M3MEeHEeHNH

Yy4eOHblit Pemenne BHecennbie n3MeHEH N Iloamnucek 3as.

roj kadenpsl kadenpoit
(Ne mpotokorna, 1aTa)




