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Annotation

Lenpro JaHHON IHUCLUIUIMHBI SBISIETCS TO3HAKOMHUTH CTYIEHTOB C OCHOBHBIMU NMOHATHAMH MOJIEKYJISIPHOU U
KJIeToyHOM Ouonornu. CTymeHT Iociie OCBOEHHs Kypca OyaeT HMOHMMaTh (yHAaMEHTAJIbHbBIE MOHATUS H
MPUHLUIIBI MOJIEKYJIIPHON M KJIETOYHOH OMOJIOTHH, CTPYKTYPY U (PYHKIMH OEJIKOB M HYKJIEWHOBBIX KHCIIOT,
MEXaHN3MBbl peIUIMKaluy, pernapauuu ¥ pekomOunHaumu JIHK, Tpanckpumimm M TpaHCIALUH, a TaKke
KOHTPOJISI KCIIPECCUM TEHOB, CTPYKTYPY M (YHKUMH KJIETOYHBIX MEMOpaH, BHYTPHKJIETOYHBIX OTCEKOB,
IIUTOCKEJIETA, MEKKJIETOYHBIX COCIMHEHHH M BHEKJIETOYHOTO MATPUKCA, MEXaHU3Mbl MEMOPaHHOTOo
TpaHCIIOpTa MaJbIX MOJIEKYJ, COPTUPOBKHA OEJIKOB M BHYTPHUKJIETOYHOIO MEMOpPAaHHOTO TpPaHCIIOPTa,
MEXaHNU3MBbl IPe00pa30BaHMs YHEPTUM MUTOXOHAPHUAMH M XJIOPOIUIACTaMH, IEPElauyd CHUTHAJIOB B KIIETKE,
KJIETOYHOTO IIUKJIa U CMEPTHU KJIETKH, ()YHKLIUN CTBOJIOBBIX KJIETOK U MEXaHU3MbI OOHOBJICHUS TKaHEH.

1. Study objective

Purpose of the course
MMO3HAKOMUTDH CTYACHTOB C OCHOBHBIMU IMMOHATUAMU MOJ'IGKy.]'ISIpHOﬁ M KJIETOYHOI OMOJIOTHH.

Tasks of the course
- OCBOCHHC CTyACHTaMHU 63.30BI:IX TCPMUHOB U KOHLICHLII/Iﬁ MOJICKyJ'ISIpHOfI U KJIETOYHOU 6I/IOJ’IOFI/II/I;
- HpI/I06p€TCHI/IC CTyACHTaAMU CHOCO6HOCTI/I K IPUMCHCHHUIO IMMOJTYYCHHBIX 3HaHI/If/'I;
- OKa3aHHue KOHCYJ’IBT&I_II/II\/'I " IOMOIIM CTYACHTAaM B XOJI€ OCBOCHUSA Marcpuraia,

2. List of the planned results of the course (training module), correlated with the planned results of the
mastering the educational program

Mastering the discipline is aimed at the formation of the following competencies:

Code and the name of the competence Competency indicators

UC-1.1 Systematically analyze the problem situation,
identify its components and the relations between them
UC-1 Use a systematic approach to critically UC-1.2 Search for solutions by using available sources
analyze a problem and develop an action plan  |UC-1.3 Develop a step-by-step strategy for achieving a goal,
foresee the result of each step, evaluate the overall impact
on the planned activity and its participants

Gen.Pro.C-3.1 Analyze problems, plan research strategy to
achieve solution(s), propose, and combine solution
approaches

Gen.Pro.C-3.2 Employ research methods to solve new
problems and apply knowledge from wvarious fields of]

Gen.Pro.C-3 Select and/or develop approaches |science (technology)

to professional problem-solving with Gen.Pro.C-3.3 Gain knowledge of analytical and

consideration to the limitations and specifics of |computational methods of problem-solving, understand the

different solution methods limitations for applying the obtained solutions in practice
Gen.Pro.C-3.4 Professionally operate and upgrade modern
bioinstrumentation

Gen.Pro.C-3.5 Has the skills to design new bioinformatics
solutions for the scientific, technical, biotechnological task
at hand

Pro.C-2.1 Plan and conduct scientific research
independently or as part of a research team

Pro.C-2.2 Conduct tests of research results through
scientific publications and participation in conferences

Pro.C-2 Organize and conduct scientific
research and testing independently or as a
member (leader) of a small research team

3. List of the planned results of the course (training module)
As a result of studying the course the student should:
know:



- (hyHAaMEHTaIbHBIE TIOHATUS M IPUHINIIBI MOJICKYJIIPHOM U KJIETOYHOM OHOJIOTHH;

- CTPYKTYpPY ¥ (PyHKIIMH OEJIKOB ¥ HyKJIEUHOBBIX KHCIIOT;

- MEXaHM3MBI PEIUINKAIMY, pernapanun u pekomOuHaruu JIHK, Tpanckpunuuny 1 TpaHCIAINN, a TAaKKe
KOHTPOJIS SKCIIPECCUH T€HOB;

- CTIPYKTYpy ¥ GYHKIMHM KICTOYHBIX MeMOpaH, BHYTPUKIETOYHBIX OTCEKOB, IIMTOCKENETa,
MEXKJIETOUHBIX COEIMHEHNH U BHEKJIETOYHOI'O MaTpUKCa;

- MEXaHM3Mbl MEMOPAHHOTO TPAHCIIOPTa MAaJbIX MOJIEKYJ], COPTUPOBKH OCJIKOB W BHYTPHUKICTOYHOTO
MeMOpaHHOTO TPAHCIIOPTAa,

- MEXaHM3MBbl NPeoOpa30BaHMsl YHEPTUM MUTOXOHIPUAMH U XJIOpPOIIacTaMHM, IepeJadd CUTHaJoB B
KJIETKE, KJIETOYHOTO IUKJIA U CMEPTHU KIIETKH;

- (DYHKIIMM CTBOJIOBBIX KJIETOK M MEXaHU3MbI OOHOBJICHHSI TKaHEH.

be able to:
- IPUMEHSTHh MOJMyYeHHBIE (YHaMEHTAIbHBIC 3HAHUS O MOJICKYJISIPHOUW M KICTOYHON OWMONIOTHUHW IS
IUTAHUPOBAHUSA HAYYHBIX DKCIIEPUMEHTOB;
- IPUMEHSTHh MOJMyYeHHBbIC (YHaMEHTAIbHBIC 3HAHUS O MOJIEKYJISIPHOUW M KICTOYHOW OWMONOTHUHW IS
pEeIIeHUs MPAKTUYECKUX 3a/1a4, B TOM YHCJIe B OMOTEXHOIOTHH U MEJIUIIHHE.

master:

- HaBbIKAaMH OCBOEHUS 00JbIIOT0 00BbeMa HHPOPMALINY;
- HaBBIKAMH CaMOCTOSITEIbHON paboThI;
- TEPMUHOJIOTHEH, BKJIIOYasl CTICUAIbHBIE TEPMUHBI B TOCTATOYHOM OOBEME.

4. Content of the course (training module), structured by topics (sections), indicating the number of
allocated academic hours and types of training sessions

4.1. The sections of the course (training module) and the complexity of the types of training sessions

Types of training sessions, including independent work

Ne Topic (section) of the course
. Laboratory Independent
Lectures Seminars .
practical work
1 Knerkm wu reHombl. buoxumus wu 3 3
OModHEpreTHKa
2 benku. IHK, XxpoM0oCcOMBI 1 T€HOMBI 3 8
Peruukanus, penapanus u
3 pexomOuuarus JJHK. Kakx  knerku 3 8
YUTAIOT TEHOM
4 Kontpons sxcnpeccun reHoB 3 8

Crpykrypa wMeMOpanbl. MeMOpaHHBII
5 TPaHCIIOPT MaJbIX MOJIEKYJT u 3 8
3NIEKTPUUYECKUE CBOMCTBA MEMOpaH

BHYyTpHKIIETOYHbIE OTCEKH ¥ COPTUPOBKA

6 OenkoB. BHYTpHUKIEeTOYHBII MEMOpPaHHBIN 3 8
TpaHCIOpT
7 [urockener. MexkaeTouHbIe 3 ]

COCIMHCHHUS U BHEKJICTOYHBIN MAaTpUKC

[TpeoGpazoBanue SHEPIUU: MUTOXOHIPUH

8 n xyoporactel. [lepemada curHanoB B 3 8
KIJIETKE

9 Knetounsiii nuxn. CMepTh KIETKH 3 8

10 CTBOJ‘If)BBIe KICETKH ©  OOHOBIICHHE 3 3
TKaHeH

AH in total 30 75

Exam preparation 30 AH.




Total complexity 135 AH., credits in total 3

4.2.

Content of the course (training module), structured by topics (sections)

Semester: 1 (Fall)

1. Knetku v reHoMbl. broxumus n Ono3HepreTHKa

VYHuBepcanbHble OCOOCHHOCTH KieToK Ha 3emie. Pa3zHooOpa3zue T€HOMOB M JIPEBO >KM3HHU.
I'enetndeckass uHpOpManus Yy JyKapuoT. XHMHUYECKHE KOMIIOHEHTHl KiIeTku. Karamus u
HCITOJIb30BaHNE YHEPTUH KJIeTKaMH. Kak KIEeTKH MOoNMy4aroT SHEPTHIO U3 MUILH.

2. benku. IHK, XpoMOCOMBI ¥ TEHOMBI

XYUMHYecKre KOMIIOHEHTHl KieTKH. Karanu3 u ucnosibp3oBaHuE SHEPruHM KieTkamu. Kak KieTku
nony4arot dsHepruro u3 nuimu. Crpykrypa u ¢pynknus JJTHK. Xpomocomuas JIHK u ee ymakoBka B
XpOMaTHHOBOE BOJIOKHO. CTpyKTypa U QyHKIUS XpoMarrHa. I mobanbHas cTpykTrypa xpomocoM. Kak
IBOJIIOLIUOHUPYIOT TEHOMBI.

3. Perumukarnust, peniapanus U pekomounanus JIHK. Kak kietku untarot reHom

[Monnepxxanue mocnenosarenbHocTed JIHK. Mexanusmel pervmukamun JJHK. MannuupoBanue u
3aBepiieHue perunkanuu JJHK B xpomocomax. Penapanus THK. I'omonoruunas pexomOuHaus.
Tpancmo3uus 1 KOHCepBaTHBHAS calT-crienuudeckas pekomounamnus. Ot JHK k 6enky. Ot JITHK
k PHK. Ot PHK k Genky. Mup PHK u ucroku >xxu3nu.

4. KOHTpOJIb 3KCIPECCUU TEHOB

OO630p reHHOro KOHTposisi. KOHTPOIb TPAaHCKPUNIMKM C TIOMOINBIO  CHEHU(DUYHBIX IS
nocnenoBarenbHocT  JIHK-cBs3piBaromux  OenkoB. Perynsitopbl TpaHCKpUILMHM BKIIOYAIOT U
BBIK/IFOYAtOT I'eHbl. MOJIEKYIISIpHO-T€HETUUECKUE MEXAHU3Mbl, KOTOPbIE CO34al0T U IMOJAEPKUBAIOT
CHEUAIN3UPOBAHHBIE TUITBI KJIIETOK. MEXaHU3MBI, yCUIIMBAIOIIUE KIETOYHYIO IaMATh B PACTEHUAX U

XKUBOTHBIX. [lOCTTpaHCKPUNLIMOHHBIM KOHTPOJb. Peryssius skcnpeccud I€HOB HEKOAUPYHOIUMU
PHK.

5. Crpykrypa mMemMOpaHbl. MeMOpaHHBI TPAaHCIIOPT MaJbIX MOJICKYT M JJIEKTPUYECKUE CBOMCTBA
MeMOpaH

Jlunuaeiii Oucnoii. MemOpannbie 6enku. [IpuHIMITBI MEMOpaHHOTO TpaHCcHopTa. TpaHcmopTepsl U
aKTHBHBIA MeMOpaHHBIN TpaHcHopT. KaHab! u anekTpudeckue CBoiicTBa MeMOpaH.

6. BHyTpUKIIETOYHBIE OTCEKH B COPTHPOBKA OeNKOB. BHYTpHKI€TOUHBIN MEMOpPaHHBINA TPAHCTIOPT

KomnaprmeHnranuzanus kieTok. TpaHCIOpPT MOJIEKYd MEXAY SIpOM M LUTO30ibk0. TpaHcmopt
0eJIKOB B MUTOXOHAPHUH | XJioporuiacTsl. [lepokcucombl. DHaoIIIa3MaTHYecKasi ceTb. MoneKyssipHbIe
MEXaHW3Mbl MEMOpPAaHHOTO TPAHCIOPTAa M MOJJAEPKAHUS KOMIIAPTMEHTAIBHOTO pPa3HOOOpa3us.
Tpancnopr or OP 4yepe3 ammapar [ompmxu. Tpancrmopt u3 cetu TpaHC-lONBIKU B JIM30COMBL.
Tpancmopt B KIETKy |3 IJIa3MaTHYeCKo MeMOpaHbl: JHAONMTO3. TpaHCIOPT U3 CETH
TpaHC-1'0JIb/KY B MEKKIIETOYHOE ITPOCTPAHCTBO: 3K30LUTO3.

7. HI/ITOCKGHCT. MeKKIETOUHEIS COCAMHCHUA U BHEKJICTOYHBIN MaTpUKC

@DyHKUMUS U IPOUCXOKICHUE UTOCKEIETa. AKTHH M aKTHH-CBS3bIBarOIIne Oenkd. MUO3HH U aKTHH.
Muxkpotpybouku. IIpomexyTouHble BOJIOKHAa W cenTuHbl. [lonmspu3amus ¥ MUrpamnus KIETOK.
MesxkieTouHble cCoeqUHEeHNs. BHEKIeTouHbli MaTpuKc >KMBOTHBIX. COEIMHEHUS KIeTKa-MaTpHUKC.
CreHKa pacTUTEIBFHOM KIIETKH.




8. [IpeoOpa3zoBaHne SHEPTUN: MUTOXOHIPUHU U XJIOpOIUIacThl. Ilepenaya CUrHaIOB B KIIETKE

MuTtoxonapus. IlpoToHHBIE HAcOChl 3NEKTpOH-TpaHcnopTHoW 1enu. IlpomssoactBo ATO B
MUTOXOHJpUAX. XJopomjactbl M (OTOCHHTE3. |eHeTHYecKue CHUCTEeMbl MUTOXOHAPUH U
xJjioporiactoB. [IpuHIMIEI nepenayd CUTHalIOB B KieTke. [lepenaua curnaioB uepes peLenTopsl,
cBsi3aHHBIE ¢ g-OenkoMm. Ilepenaua curnanoB uepes pepMeHTATHBHBIE PELENTOPHl. AJBTEPHATHBHBIC
IIyTH IIepeiauy CUTHAJIOB B perysisiuu reHoB. [lepenaya curuanos B pacTeHUIX.

9. Knerounsit iuki. CMepTh KIETKH

00630p knerouHoro nukia. CucTeMa KOHTPOIS KJIETOYHOTO Iwkia. S ¢daza. Mutos. Llurokunes.
Meito3. KOHTpoIb KIIETOYHOTO JEJIEHUS M KJIETOUHOTO POCTAa.

10. CTBONOBBIE KIIETKHA U OOHOBJIEHHUE TKAHEN

CrtBoNIOBBIE  KJETKM W  OOHOBIIEHHE OJNWUTENHATIbHBIX TKaHed. @Pubpobmactel U HX
TpaHcOpPMaIUN:CEMEWCTBO KIIETOK COCAMHUTEIBHOW TKaHW. [eHe3nc W pereHepamusi CKeIeTHBIX
Mbii. KpoBeHocHbie cocysl, tuMpaTuyecKkue cocyabl U 3HI0TeNInaNbHbIe KileTku. Mepapxudeckas
CHCTEeMa CTBOJIOBBIX KJIETOK: 0Opa3oBaHHME KJIETOK KpoBH. PereHepaumss u penaparnms.
PenporpammupoBaHue KJIETOK U IUTFOPUITOTEHTHBIE CTBOJIOBBIE KJIETKH.

5. Description of the material and technical facilities that are necessary for the implementation of the
educational process of the course (training module)

— y4eOHBbIe ayIuTOPUH JUIs IPOBEACHUS 3aHATHH JIEKIIMOHHOTO / CEMUHAPCKOTO THIIA;

— KOMIIBIOTEP U MYJIBTUMEAUIHOE 000pyaoBaHuE (IIPOEKTOP, 3ByKOBasi CUCTEMA);

— WHAMBUAYaJIbHbIE BEIYMCIUTENIBHBIC CPEJCTBA CTYICHTOB (TIEPCOHATIBHbBIE KOMITBIOTEPHI) IS
BBITIOJIHEHUS! IOMAIIHUX 3a/laHUH.

6. List of the main and additional literature, that is necessary for the course (training module)
mastering

Main literature

[Mpenocrasnsiercs Ha kadeape:

Molecular biology of the cell / Bruce Alberts, Alexander Johnson, Julian Lewis, David Morgan, Martin
Raff, Keith Roberts, Peter Walter ; with problems by John Wilson, Tim Hunt. - Sixth edition. Published
by Garland Science, Taylor & Francis Group, LLC

Additional literature

[Mpenocrasnsiercs Ha kKadeape:

Molecular cell biology / Harvey Lodish, Arnold Berk, Chris A. Kaiser, Monty Krieger, Anthony
Bretscher, Hidde Ploegh, Angelika Amon, Kelsey C. Martin. - Eighth edition. Published by W. H.
Freeman and Company, Macmillan Learning

7. List of web resources that are necessary for the course (training module) mastering
https://scholar.google.com/

https://www.ncbi.nlm.nih.gov

8. List of information technologies used for implementation of the educational process, including a list
of software and information reference systems (if necessary)



st wactu 3austuii notpedyerca Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. Guidelines for students to master the course

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrate m3yueHus TUCHUIUIMHBI CTYAEHT JIOJKEH 3HAaTh OCHOBHBIE OMpPEIETICHUS AMCIUIIUHBL,
YMETh IPUMEHSATH MOy9ICHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PaboTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NpPEAHA3HAUYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIY)KUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoOro mMarepualna, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYNHEHWN W3yYCHUS OTICIBHBIX TEM, BOIPOCOB, CIEMyeT OOpamiarhCs 3a KOHCYJIBTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.
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1. Competencies formed during the process of studying the course

Code and the name of the competence

Competency indicators

UC-1 Use a systematic approach to critically
analyze a problem and develop an action plan

UC-1.1 Systematically analyze the problem situation,
identify its components and the relations between them

UC-1.2 Search for solutions by using available sources

UC-1.3 Develop a step-by-step strategy for achieving a goal,
foresee the result of each step, evaluate the overall impact
on the planned activity and its participants

Gen.Pro.C-3 Select and/or develop approaches
to professional problem-solving with
consideration to the limitations and specifics of
different solution methods

Gen.Pro.C-3.1 Analyze problems, plan research strategy to
achieve solution(s), propose, and combine solution
approaches

Gen.Pro.C-3.2 Employ research methods to solve new
problems and apply knowledge from wvarious fields of]
science (technology)

Gen.Pro.C-3.3 Gain knowledge of analytical and
computational methods of problem-solving, understand the
limitations for applying the obtained solutions in practice

Gen.Pro.C-3.4 Professionally operate and upgrade modern
bioinstrumentation

Gen.Pro.C-3.5 Has the skills to design new bioinformatics
solutions for the scientific, technical, biotechnological task
at hand

Pro.C-2 Organize and conduct scientific
research and testing independently or as a
member (leader) of a small research team

Pro.C-2.1 Plan and conduct scientific research
independently or as part of a research team

Pro.C-2.2 Conduct tests of research results through
scientific publications and participation in conferences

2. Competency assessment indicators

As a result of studying the course the student should:

Kknow:

- (hyHZaMEHTaIbHBIE TIOHATUS M NPUHINIIBI MOJICKYJIIPHOM U KJIETOYHOM OHOJIOTHH;
- CTPYKTYpPY ¥ (PyHKIIMH OEJIKOB ¥ HYKJIEUHOBBIX KHCIIOT;
- MEXaHM3MBI PEIUINKAIMY, pernapanun u pekomOuHarmu JITHK, TpaHckpununy u TpaHCISAINN, a TaKKe

KOHTPOJISL 9KCIIPECCUHN T'CHOB;

- CTIPYKTYpy ¥ GYHKIMHM KICTOYHBIX MeMOpaH, BHYTPUKIETOYHBIX OTCEKOB, IIUTOCKENETa,
MEXKJIETOYHBIX COEIMHEHNH U BHEKJIETOYHOIO MaTpUKCa;
- MEXaHH3Mbl MEMOpPAHHOTO TPAHCIIOPTa MAaJbIX MOJEKYJ, COPTUPOBKH OCIKOB M BHYTPHUKICTOYHOTO

M€M6paHHOFO TpaHCIIOpPTa,

- MEXaHM3MBbl NPeoOpa30BaHMsl YHEPTUM MUTOXOHIPUAMH U XJIOpPOIIacTaMHM, IepeJadd CUTHaJoB B
KJIETKE, KJIETOYHOTO [IUKJIA U CMEPTHU KIIETKH;
- (DYHKIIMM CTBOJIOBBIX KJIETOK M MEXaHU3MbI OOHOBJICHHSI TKaHEH.

be able to:

- IPUMCHATH IMOJYUYCHHBIC (bYHI[aMeHTaJ'IBHBIe 3HaHUA O MOJ'IeKyanHOfI U KIIETOYHOI OUOJIOruu JUIA

IJIAaHUPOBAHUA HAYYHBIX OKCIICPUMEHTOB;

- IPUMCHATH IMOJYUYCHHBIC ®YHHHMCHT3HBHBIC 3HaHUA O MOJ'IeKyanHOfI U KIIETOYHOI OUOJIOruu JUIA
peuICHUA NPAKTUYCCKUX 3a/1aq, B TOM YHCJIC B OHOTEXHOJIOTHH U MCIOUIIUHC.

master:

- HaBBIKAMH OCBOCHMUS OOJIBIIIOr0 00heMa I/IH(l)OpMaL[I/II/I;

- HaBBIKAMH CaMOCTOSITEIIbHON paboThI;

- TepMHHOHOFI/Ieﬁ, BKJIFO4ad CricliuaJIbHbIC TCPMUHBI B TOCTATOYHOM o0beMeE.

3. List of typical control tasks used to evaluate knowledge and skills



Bo BpeMs TeKyIero KOHTPOJIst CTYJCHT JIOJDKEH YMETh OTBETUTH Ha CIIEIYIOLINE BOIPOCHI:
1) Knerku u reHOMBI. buoxumust u OnosHepreTrka

2) benku. IHK, XxpoMOCOMBI U TE€HOMBI

3) Permukarnwst, peniapanus 1 pexomounaryst JIHK. Kak kieTkn untaroT reHom

4) KoHTpounb 3KCIIpeccuy TeHOB

5) Crpykrypa MeMOpaHbl. MeMOpaHHBIA TPaHCHIOPT MaJbIX MOJEKYJI W DJIEKTPUYECKUE CBOHCTBA
MeMOpaH

6) BHYTpHKIIETOYHBIE OTCEKH U COPTUPOBKA OENKOB. BHYTpHKIIETOYHBII MEMOpaHHBIN TPAHCTIOPT
7) LurockeneT. MexXKIIETOYHbIE COETUHEHNS U BHEKJIETOYHBIN MAaTPUKC

8) IIpeobpaszoBanue YHEPIUU: MUTOXOHAPHUH U XJloporuiacTel. [lepenada curuanos B KieTke

9) Knerounsiit uuki. CMepTh KJIETKU

10) CtBONIOBBIE KIIETKH U OOHOBJICHUE TKaHEH

Bo BpeMsA 3aHATHI MOTYT HNPOXOAUTH UHTCPAKTUBHBIC O6CY)K,E[€HI/I$I B HaTax Kypca, 4To 6YILCT SABIIATHCA
JIOMAIlTHUM 3aJlaHueM. B03MOXXHO BBINIOJHEHHWE IATEHTHOTO ITOMCKAa B Kauye€CTBE CaMOCTOSITEIIHLHOM
3aga4u. YcenemHoe BEIIIOIHEHHUE BCEX 3a,Z[aHHI>'I IO KypCYy U BBIIIOJIHCHUC KOHTPOJIBHBIX CPE30B 3HAHUH
AacT MPEUMYIICCTBO HA SK3aMCHC.

4. Evaluation criteria

1) Knerku u reHOoMBI. buoxumust u OnosHepreTrka

2) benku. IHK, XxpoMOCOMBI U TE€HOMBI

3) Permukanust, penapanus 1 pexomounaryst JJHK. Kak kieTkn 4ntaroT reHom
4) KoHTponb 3KCIIpeccuyl TeHOB

5) Crpykrypa MeMOpaHbl. MeMOpaHHBIA TPaHCIOPT MAaJbIX MOJEKYJI W DJIEKTPUYECKUE CBOHCTBA
MeMOpaH

6) BHYTpHUKIIETOYHBIE OTCEKH U COPTUPOBKA OENKOB. BHYTpHKIIETOYHBII MEMOpaHHBIN TPAHCIOPT
7) LurockeneT. MexXKJIETOYHbIE COETUHEHNS U BHEKJIETOYHBIN MaTPUKC

8) IIpeobpaszoBanue YHEPIUU: MUTOXOHAPHUH U XJloporuiacTel. [lepenada curuanos B KieTke

9) Knerounsiit uuki. CMepTh KJIETKU

10) CtBONIOBBIE KIIETKH U OOHOBJICHUE TKaHEH

[Ipumeps! BOMPOCOB HA SK3aMEHE:

Buiet Nel.

Uctopus nokaszarenbctBa renermueckoil ¢ynxouu JHK. Oneitet OBepn, Xepmm u  Yeids.
KommnemenTtapusie napsl ocHOBaHU# YoTcoHa-Kpuka.

buner Ne2
Konbuessie mosnexynsl JIHK 1 monsatue o ceepxcnmpanuzanuu JJHK.

Buer Ne3

ITpeoGpazoBanust IEPBUYHBIX TPAHCKPHUIITOB Y SYKapUOT, IPUBOIAIINE K CO3IaHUIO (DYHKIH-OHATBHON
MPHK.

Bbuier Ned
Perymsitust manmmanuu pertnkanuu y E. coli.

Onenka ommuno (10 OGamioB) - BBICTABIISIETCSL  CTYACHTY, ITOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.



Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS —CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommmuHo (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomo (7 0aioB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
M0 CYWIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M IO CYIIECTBY H3JIaraeT ero, yMeeT NPUMEHATh MOJy4YeHHbIC 3HAHMS Ha NPAaKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuaa, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEYIOBIECTBOPUTENBHO (2 Oana) - BHICTABISETCS CTYACHTY, KOTOPBI HE 3HaeT OONbLIeH YacTu
OCHOBHOTO COAEp)KaHUsI y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3aj1ay.

5. Methodological materials defining the procedures for the assessment of knowledge, skills, abilities
and/or experience

[Ipu mpoBeneHMH yCTHOro 3K3aMeHa oOydamouiemycs npeaoctasisiercsi 60 MUHYT Ha TOATOTOBKY.
Ompoc ofyuatomerocs 1o OwileTy Ha YCTHOM OJK3aMEHE HE JO/DKEH IPEBbIIIAaTh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.



