MMHUCTEPCTBO HAYKHU 1 BBICILIETO OBPASOBAHM S POCCUMCKON ®OEJIEPALN
®denepabHOE rOCyIapcTBeHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE yUpekK/IeHne
BbICILLIET0 00pa30BaHNS
«HanuoHaJbHbIN HccIen0BaTEeIbCKHI TexHoTornYecknii ynusepcuter «MUCHUC»

[Ipunoxenue 4
k OITOIT BO 19.04.01 BuorexHonorus,

npo¢uib "HelipornHkeHepus U TepaHOCTHKA"

Pabouasi mporpaMma JUCHUILIMHBI (MOTYJIs)

MouiekyJsIpHAsA U KJIETOYHASA OMO0JIOTUA

3akperuieHa 3a moapasielicHieM HayuHo-00pa3oBaTebHbIi IEHTP OMOMEIUITHCKOW HHKEHEPUH
Hamnpasnenue noarorosku 19.04.01 buorexHonorus
Ipodune HeliporHkeHepUst ¥ TEPAHOCTHKA
Kpamuduxarus Marucrp
dopma obyueHHs o4YHasA
OO01mmast Tpy10eMKOCTh 18 3ET
YacoB no yueOHOMY TUIaHy 648 ®DopMbI KOHTPOJISI B CEMECTpax:
B TOM YHCIIE: JK3ameH 3, 1, 2
ayJUTOpHBIC 3aHATHUS 216
camocTosTeNnbHas pabora 306
4acoB Ha KOHTPOITb 126

Pacnpe)lenemle YacoB JUCHHUIIJIMHBI IO ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2) 3@2.0)

Kypee>) Hroro

Henenp 18 18 18

Bun zansaTuit v PII v PII v PII v PII

[IpakTuueckue 72 72 72 72 72 72 216 216
Hroro ayn. 72 72 72 72 72 72 216 216
KonraktHas pabota 72 72 72 72 72 72 216 216
Cam. pabora 108 108 108 108 90 90 306 306
UYacel Ha KOHTPOIb 36 36 36 36 54 54 126 126
Uroro 216 216 216 216 216 216 648 648




IIporpammy coctaBui(u):

06H, npogh, Kapsaeuna-Kynuna Auna Cmanucnagosna;o.0.1., npog., Maxcumos I 'eopauii Braoumuposuy,k.x.H., 00y., Abakymos
Maxcum Apmémosuu

Pabouast mporpamma
MoJiekyasipHasi U KJIeTOYHAasl OHOJIOTHSA

Pazpaborana B coorsercTBnu ¢ OC BO:

CaMocCTOsATEeTEHO YCTaHABIMBAEMBIH 00pa30BaTeIbHBIN CTAaHAAPT BBICIIIETO 00pa3oBaHus - MarucTparypa deneparpHoe
TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpEKIeHNE BBICIIEro 00pa3oBanus « HannoHanbHBIN McCIe10BaTeNbCKHMA
texHonornyeckuii yausepcurer «MUCHUCy no Hanpasieruto nmoaroroBku 19.04.01 buorexnonorus (npukas ot 28.09.2023 1. Ne
411 0.B.)

CocraBiieHa Ha OCHOBaHUN yqe6H0r0 IraHa:

19.04.01 Buorexuonorusi, 19.04.01-MBT-24-1.plx HeliponHXeHEpHs U TEPAHOCTHKA, YTBEPKIECHHOT0 YueHbIM coBeToM HUTY
MHUCHC B cocrase coorBercTByromeiil OIIOII BO 22.06.2023, nporokon Ne 5-23

Yrepxaena B cocrase OIIOII BO:

19.04.01 buorexunonorus, HelipourkeHnepust u TepaHocTUKa, yTBepkaeHHoH YuensiM coetom HUTY MUCHUC 22.06.2023,
nporokon Ne 5-23

Pabouas mporpamma ogoOpeHa Ha 3aceJaHUH

HayuHno-00pa3oBaTebHbIN HEHTP 0MOMETNIIMHCKOI NHIKEHEPUH

[Tporokon ot 21.06.2023 r., Ne10

PyxoBomutens noapazaenenus CenatoB @énop CrsiTocnaBoBuY, K.(h-M.H.



1. HEJIX OCBOEHUA

1.

Ju—

Iens — chopMupoBaTh TEOPETHIECKUE MPEACTABICHHUS U IPAKTHIECKUE HABBIKU JUIS CO3IaHMS TeHHO-MHXEHEPHBIX
KOHCTPYKIMIA Ha 6a3e MOJEKYIAPHOro KJIOHUPOBAHUS B KJIETKaX HEMaTOreHHbIX J1abopaTopHbIx mTaMMoB Escherichia
coli.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOIPAMMBI

Bbnox OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:
2.2 JAucuuniannbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0UMO KaK
npelecTByoOIIee:
2.2.1 |IloaroroBka K MPOIEIYPE 3aIIUTHI U 3aIUTa BbITYCKHOW KBATH(UKAIIMOHHON paOOThI
2.2.2 |IIpenaumioMHas MpaKTHKa

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIAMHA

IIK-2: CnocoGeH pa3padaTbIBaTh NPeIJI0KeHHS N0 COBEPIICHCTBOBAHUIO OHO0- H HeHPOTEXHOIO0THii ¢ HCNO0Ib30BAHHEM
KJIETOYHBIX CTPYKTYP

3HaTh:

[1K-2-31 Texuonoruu noxyuerus bAB

[TK-2-32 MeTo/pl TeHHOW HHXKCHEPUUHT

[1K-2-33 MeTos! MONEKyJIIPHOI 1 KIIETOYHOMH OHOIoruu

OIIK-1: Cnoco0eH aHATH3HPOBATh, 00001IATH M HCNO0JIL30BAThH (PyHIaMeHTAJbHbIC M NPUKJIAHbIC 3HAHUSA B 00,1aCTH
OMOTEXHOJIOTHH /IJISl PeLIeHHS CYIeCTBYIOLIUX U HOBBIX 32/1a4 B IPO()eCCHOHAILHOI 00/1acTH, IOHUMAaHHe IIHPOKOI0
MEKIMCUUIIIMHAPHOI0 KOHTEKCTa HHKEeHePUH M 3HAHMII Ha CThIKe Pa3M4YHbIX 00J1acTei

3HaTh:

OIIK-1-32 ®yHnaMeHTaNnbHbIC U PUKIAJHbIC HAyYHbBIC UCCIICAOBaHMS B 00JIACTH MOJICKYJISIPHOM U KJICTOYHON OHOJIOTUH

OIIK-1-31 ®yHaaMeHTanbHbIE U IPUKIIAHBIC HAYYHBIE UCCIICAOBAHNUS B 001aCTH OMOTEXHOIOTHH

IIK-2: Cnoco0eH pazpadaTbiBaTh HPEJI0KEHUS 110 COBEPIICHCTBOBAHUIO 0MO- M HEHPOTEXHOJIOTHIA ¢ HCI0/Ib30BAHHEM
KJIETOYHBIX CTPYKTYP

YMmerb:

TIK-2-V1 IIpoBoauTh CKpPUHUHI IITAMMOB MUKPOOPIaHU3MOB - IpoxyLeHToB BAB

ITK-2-Y2 Hcnonp30BaTh METO/BI TEHHOW HH)KEHEPHU IIPH TOJYYECHHH HOBBIX MUKPOOPTaHU3MOB

OIIK-1: Cnioco0eH aHATU3HMPOBATDH, 00001IATH M MCMOJIb30BATH QyH/IaMeHTAIbHbIE H IPUKJIAHbIe 3HAHUS B 00J1aCTH
OMOTEXHOJIOTHH /ISl pellieHUs CYLeCTBYIOIIUX U HOBBIX 32/1a4 B NPO(ecCHOHAIbHOI 00,1aCTH, NIOHUMAHUE IIMPOKOTr0
MEKIMCUUIIJIMHAPHOI0 KOHTEKCTA HHKEeHEPUH U 3HAHMIA HA CThIKe Pa3MYHBIX 00J1acTeii

YMmerb:

OIIK-1-Y1 IIpumeHATH B IpodecCHOHATFHON IeSTENBHOCTH ITyOOKIe 3HaHUS (DyHIaMEeHTATBHBIX HAyK

IIK-2: Cnoco6eH pa3padaTbIBaTh NPeIJI0KeHHS N0 COBEPIICHCTBOBAHUIO 0HO0- H HeHPOTEXHOIO0THii ¢ HCIO0Ib30BAHUEM
KJIETOYHBIX CTPYKTYP

YMmerb:

[IK-2-¥3 Hcnone30BaTh METOABI MOJIEKYISIPHON U KIETOUHOH OHONOrHN

OIIK-1: Cnioco6en aHAJIM3UPOBATh, 00001ATH M MCNOJb30BATh (yHIaMeHTAIbHbIe U NPUKJIAJAHbIE 3HAHUS B 00J1aCTH
OMOTEXHOJIOTHH [IJISl PeICHHS CYIeCTBYIOLIIHNX U HOBBIX 32/124 B IPO()eCCHOHAILHOI 00/1aCcTH, IOHUMAaHHE IIHPOKOI0
MEKIMCIUIIIMHAPHOIO KOHTEKCTa HHKEHEPUH M 3HAHMII Ha CThIKe Pa3/UYHbIX 00J1acTei

Baanernb:

OIIK-1-B1 HaBelkamu mpiMeHEHUS 3HAHNH (QyHIaMEHTABHBIX HAYK ¥ MEKINCIUIUTHHAPHBIX 00acTell B MpodecCnoHaIbHOM
JIeITEIIFHOCTH, a TaKKe YMETh OIICHUBATh PE3YJIBTATHl CBOCH PaOOTHI M HAXOAWTH IYTH UX YIIydIICHHS




4. CTPYKTYPA U COJAEP)KXAHHUE

Kox HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Paznea 1. Opranunyeckasi
XHUMHSA

1.1 OCHOBHBIE KJIACChI 1 4 OIIK-1-31 JI1.10J12.5
OpPraHUYECKUX BEIIECTB. OIIK-1-V1 JI2.7J13.2
Homenknatypa u OIIK-1-B1 TIK- JI3.3
cpoiictsa. /IIp/ 2-31 25

1.2 Brmmonuenue /13. 1 10 OIIK-1-31 JI1.10J12.5
[Ipopabotka maTepuana o OIIK-1-V1 JI2.7J13.2
TeMe " XUMHYECKUE CBOICTBA OIIK-1-B1 IIK- JI3.3
MpeaenbHbIX U 2-31 95
HeTpeIeIbHBIX
yraeBogopoaos". /Cp/

1.3 XUMHYECKOe CTPOCHUE, 1 4 OIIK-1-31 JI1.10J12.5
HOMEHKJIaTypa, CBOCTBa OIIK-1-Y1 J12.6
KHCJIOPOACOIEPKALIIX OIIK-1-B1 IIK- JI2.7J13.2
opraHuueckux Bemects. /T1p/ 2-31 JI3.3 J13.4

25

1.4 Brimonxenne 1 10 OIIK-1-31 JI1.10J12.5
WHAMBUAYaATHEHOTO OIIK-1-V1 J12.6
JIOMAIITHETO 3aJIaHusl. OIIK-1-B1 IIK- JI2.7J13.2
[IpopaboTtka Marepuana 1o 2-31 JI3.3J13.4
teme "Kucnopoaconeprxanrue 25
OpraHu4ecKHe
Benrectra". /Cp/

1.5 BricokomonexyssipHbie 1 2 OIIK-1-31 JI1.10J12.6
coenuHenus. CtpoeHue, OIIK-1-Y1 JI2.7J13.3
OCHOBHBIC CBOMCTBA U OIIK-1-B1 IIK- | 32536 97
cnoco0ObI monmy4enus. /TIp/ 2-31

1.6 Brimonnenue 1 10 OIIK-1-31 JI1.10J12.6
WHIUBUIYaJIbHOTO OIIK-1-V1 JI2.7J13.3
JIOMAIITHETO 3aaHus. OIIK-1-B1 IIK- 2556 D7
[Ipopabotka MaTepuana 1o 2-31
TeMe ""BricokoMOmneKyIsipHbIe
coequnenus"". /Cp/

1.7 OCHOBBI CTEpEOXUMHU. MOHO 1 4 OIIK-1-31 JI1.10J12.7
- 1 aucaxapunsl. /TIp/ OIIK-1-VY1 25

OIIK-1-B1 IIK-
2-31

1.8 Brinonnenue 1 19 OIIK-1-31 JI1.10J12.5
WHAMBUAYaTBEHOTO OIIK-1-V1 J12.7
JOMAaNTHETO 3aJlaHusI. OIIK-1-B1 IIK- 395
ITpopabotka MaTepuana mo 2-31
TeMme "OCHOBBI CTEPEOXUMUH.

MoHo- n aucaxapunst”. /Cp/
1.9 Menurackas xumust /TIp/ 1 3 OIIK-1-31 JI1.10J12.5 KMI1 P1
OIIK-1-VY1 J2.7
OIIK-1-B1 25
1.10 | BeimomueHue 1 6 OIIK-1-31 JI1.10J12.7
WHIUBHUIYyaJIBHOTO OIIK-1-V1 D25 D6
JIOMAITHETO 3a1aHusl. OIIK-1-B1 IIK-
npopaboTka MaTepuana 1o 2-31
TeMe "MenuinHcKas
xumus" /Cp/
Pazgen 2. Kierounas
Ouosorusi




2.1 Knerounas teopus, 8 OIIK-1-31 JI1.2 J11.3
XUMHYECKUH COCTaB U OIIK-1-V1 28 39
CTPOCHHE 3YKAPUOTUUECKUX OIIK-1-B1 IIK-
kierok /IIp/ 2-31 IIK-2-33

[IK-2-¥Y3 OIIK
-1-32

2.2 Brimonnenue J13. 10 OIIK-1-31 JI1.2 JI1.3
IMpopabotka marepmaina mo OIIK-1-Y1 38 39
teme "Kierounas Teopusi. OIIK-1-B1 IIK-

XHUMHUYECKUH COCTaB 2-31
knetkn". /Cp/

2.3 JKu3HEeHHBIN ITUKIT KIIETKH, 8 OIIK-1-31 JI1.2 JI1.3
uutockenet /IIp/ OIIK-1-V1 D8 D9

OIIK-1-B1 IIK-
2-31

2.4 Brimonnenue [13. 17 OIIK-1-31 JI1.2 JI1.3
IMpopaboTka marepuana mo OIIK-1-Y1 3839
teMe "YKU3HEHHBIHN UK OIIK-1-B1 IIK-

KIeTkH, nurockenet” /Cp/ 2-31

2.5 [TonsTHe 0 TKAHX. 8 OIIK-1-31 JI1.2 JI1.3
Cceponnsl Kak ypomeHHas OIIK-1-Y1 38 39
Mopaenb Tkauu /TIp/ OIIK-1-B1 IIK-

2-31

2.6 Brimonnenue J13. 6 OIIK-1-31 JI1.2 JI1.3
IMpopabotka marepmaina mo OIIK-1-V1 28 09
teme "[loHSATHE O TKAHSX. OIIK-1-B1 IIK-

Cdepouibl Kak yrmponieHHas 2-31
Monens Tkanu" /Cp/

2.7 MerTtozs! uccienoBaHuii B 8 OIIK-1-31 JI1.2 JI1.3 KM2
KJIETOYHOM Ouonoruu. PaGora OIIK-1-Y1 38 29
B KyJbTypanbHoM Ookce /TIp/ OIIK-1-B1 IIK-

2-31

2.8 Brimonnenune [13. 10 OIIK-1-31 JI1.2 JI1.3
IMpopabotka marepuana mo OIIK-1-Y1 3839
TeMe "MeTo/bl OIIK-1-B1 IIK-
WCCIIEJIOBAaHUHN B KIIETOUHOU 2-31
6uonorun”. /Cp/

Pasnea 3. Buoxumus

3.1 Brenenue B xumudeckue 4 OIIK-1-31 JI1.1J12.4
OCHOBBI OMOJIOTHYECKIX OIIK-1-Y1IIK 210
nporeccos /I1p/ -2-31 OIIK-1-

BI

32 Bemmonuenne /3. 2 OIIK-1-31 JI1.1J12.4
[IpopaboTka MaTtepuana mno OIIK-1-Y1 210
teMe "BBeneHue B OIIK-1-B1 IIK-

XUMHUYECKUE OCHOBBI 2-31
OHOIOTMYECKUX
mporeccos” /Cp/
33 buononumeps! /I1p/ 8 OIIK-1-31 JI1.1J12.4
OIIK-1-V1 210
OIIK-1-B1 TIK-
2-31

34 Brmonuaenue /13. 2 OIIK-1-31 JI1.1J12.4
IIpopabotka Matepuaia 1o OIIK-1-Y1 210
teme "buonommmepsr” /Cp/ OIIK-1-B1 IIK-

2-31

3.5 HuszkomonexynspHbie 4 OIIK-1-31 JI1.1J12.2

ouoperystops! /I1p/ OIIK-1-V1 2.4
OIIK-1-B1 TIK- 210
2-31

3.6 Brmonuenue /13. 2 OIIK-1-31 JI1.1J12.2
[Ipopabotka maTepuana o OIIK-1-V1 2.4
Teme "Hu3koMonekysipHble OIIK-1-B1 IIK- 910
6uoperynstopsr" /Cp/ 2-31




3.7 buosnepreruka u 4 OIIK-1-31 JI1.1J12.4
MmeTabomm3m /TIp/ OIIK-1-Y1 210
OIIK-1-B1 IIK-
2-31
3.8 Beimonnenue 3. 4 OIIK-1-31 JI1.1J12.4
[Ipopabotka maTepuana o OIIK-1-V1 210
teme "buosHepreTrka u OIIK-1-B1 IIK-
metabommm" /Cp/ 2-31
3.9 [IpopaboTtka Marepuana mo 3 OIIK-1-31 JI1.1J12.2 KM3
BceM Temam /I1p/ OIIK-1-V1 2.4
OIIK-1-B1 IIK- 210
2-31
Pasnea 4. buogusuka
010JIOrMYecKHX MPOLEecCOB
4.1 MonekynspHas 16 OIIK-1-31 JI1.1J11.3
ounodusuka /TIp/ OIIK-1-V1 JI1.4 J11.5
OIIK-1-B1 IIK- | JI1.6J12.4J13.
2-V1IIK-2-Y2 1
I1K-2-31 o11
4.2 Brmonuaenue /13. 20 OIIK-1-31 JI1.1 JI1.3
IMpopabotka marepmaina mo OIIK-1-V1 JI1.4 JI1.5
Teme "MonekynspHas OIIK-1-B1 IIK- | JI1.6J12.4J13.
ounodusuka" /Cp/ 2-31 TIK-2-Y1 1
IK-2-V2 o211
4.3 bruoduzuka xerku /TIp/ 16 OIIK-1-31 JI1.5J13.1
OIIK-1-Y1 211
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
K-2-Y2
4.4 Brmmonuenne /3. 20 OIIK-1-31 JI1.5J13.1
[IpopaboTka MaTtepuana mno OIIK-1-Y1 o11
Teme "buogusnka OIIK-1-B1 IIK-
xierkn" /Cp/ 2-31
4.5 brodusnka crnoxHbIX 4 OIIK-1-31 JIT.5 J11.8 KM4
cucrtem /IIp/ OIIK-1-Y1 211
OIIK-1-B1 IIK-
2-31
4.6 Brmonmaenne J13. 32 OIIK-1-31 JI1.5J12.4
IMpopabotka marepuana mo OIIK-1-Y1 O11
Teme "buodusnka CI0KHBIX OIIK-1-B1 IIK-
cucrem" /Cp/ 2-31 [IK-2-¥1
[K-2-Y2
Pazgen S. MoJekynsapHas
Onodusuxa
5.1 brodusrka HOHHBIX 8 OIIK-1-31 JI1.2 JI1.5
kanayos /I1p/ OIIK-1-Y1 J1.7
OIIK-1-B1 IIK- | JI1.9J12.1
2-31 1IK-2-V1 J12.3
I1K-2-Y2
5.2 VlonHble IepeHOCUUKH U 8 OIIK-1-31 JI1.2 JI1.5
Hacocs! /TIp/ OIIK-1-Y1 J1.7
OIIK-1-B1 IIK- | JI1.9J12.1
2-31 IIK-2-V1 J12.3
[K-2-Y2
53 Pazpaborka ¢usuko- 8 OIIK-1-31 JI1.2 JI1.5 KM5
XHUMHUYECKUX METOHO0JIOT U OIIK-1-Y1 JI1.7
JIUarHOCTHKU COCTOSIHUSA OIIK-1-B1 IIK- JI1.9J12.1
KJIETOK U TKaHeH Mpu 2-31 TIK-2-VY1 J12.3
naroxoruu /TIp/ IIK-2-Y2
54 Brimonnenue /13. 8 OIIK-1-31 JI1.2 JI1.5
[Ipopabotka maTepuana o OIIK-1-V1 JI1.7
TeMe "bruousnka HOHHBIX OIIK-1-BI1 IIK- JI1.9J12.1
ka"ayioB. MlonHbIe 2-31 TIK-2-VY1 JI2.3
MIEPEHOCUUKH U TIK-2-Y2

Hacocsl". /Cp/




Pa3nen 6. I'ennasn
WHKeHepHust

6.1 OCHOBBI T€HHOM 36 OIIK-1-31 JI1.13 KM6
nmkernepun /I1p/ OIIK-1-Y1 01022354
OIIK-1-B1 IIK-
2-31 [IK-2-Y1
I1K-2-32 TIK-2-
y2

6.2 Beimonnenue [13. 36 OIIK-1-31 JI1.13
[IpopaboTka martepuana mno OIIK-1-Y1 212233324
TeMme "OCHOBBI TEHHOH OIIK-1-B1 IIK-
nmkeHepun" /Cp/ 2-31 TIK-2-32

[K-2-Y1 IIK-2
-y2
Pazgen 7. PeqpakTupoBanue
reHomMa
7.1 Penaxtuposanue renoma /IIp/ 24 OIIK-1-31 JI1.11 J11.12 KM7
OIIK-1-Y1 JI1.13 J11.14
OIIK-1-B1 IIK- | 31 32 33 54
2-31 TIK-2-32
[K-2-Y1 IIK-2
-y2

7.2 Beimonnenue J13. 22 OIIK-1-31 JIT.11 J11.12
[IpopaboTka MaTtepuala 1mo OIIK-1-Y1 JIT.13 JI1.14
teMe "PenaktupoBaHue OIIK-1-B1 IIK- | 21 22 23 D54
renoma" /Cp/ 2-31 I[IK-2-32

[K-2-Y1 IIK-2
-y2
Pa3gen 8. Boinesenue u
0YHCTKA 0eJIKOB

8.1 Hapa6otka 6akrepuaibHOii 4 OIIK-1-31
OrOMacChI ITaMMa- OIIK-1-V1 2132513
MpoxyneHTa Oemka OIIK-1-B1 IIK- D14
(HemaToreHHbIe MTaMMBI 2-31 1IK-2-32
KHIIEYHOH MaJI0uKH IIK-2-Y1 TIK-2
(Escherichia coli)). /TIp/ -V2

8.2 Brmonaenue J13. 10 OIIK-1-31
IMpopaborka marepuana mo OIIK-1-Y1 31032313
teme "HapaGoTka OIIK-1-B1 IIK- 214
OakTepHaIbHOW OHOMACCHI 2-31 TIK-2-32
mTaMMa-mpoayneHTa oemka TIK-2-VY1 IIK-2
(HemaToreHHbIe MTaMMBI -y2
KUILIECYHOH HaJIOuKH
(Escherichia coli))" /Cp/

8.3 Paspymenne GakTepraabHOI 4 OIIK-1-31
061OMacChl ¥ IPUTOTOBIEHUE OIIK-1-Y1 21220313
9KcTpakTa 6enkos. /I1p/ OIIK-1-B1 IIK- D14

2-31 TIK-2-32
[K-2-Y1 IIK-2
-y2

8.4 Brmonuaenue /13. 10
IIpopabotka Matepuaia 1o 21020313
Teme "Pazpyiienue Ol4
GaxTepHaIbHON OMOMAaCcChl U
MPUTOTOBIICHHE SKCTPaKTa
6emxoB" /Cp/

8.5 [IpedopmupoBanme 4 OIIK-1-31
XpoMaTorpaduiaeckux OIIK-1-Y1 21220313
KOJIOHOK ¥ IIPUTOTOBJICHUE OIIK-1-B1 IIK- 214
Oy(hepHBIX pacTBOPOB JIJISt 2-31 TIK-2-32
MTOJBIDKHOM (ha3bl TIK-2-VY1 IIK-2
xpomarorpaduu /I1p/ -y2




8.6 Brimonuenue /13. 3 10 OIIK-1-31
[Ipopabotka maTepuana o OIIK-1-V1 2132513
teme "TIpedopmupoBanne OIIK-1-B1 IIK- 214
XpOMaTorpauaecKux 2-31 [IK-2-32
KOJIOHOK M ITPUTOTOBJICHHUE [K-2-Y1 IIK-2
Oy(hepHBIX pacTBOPOB JIJIs -V2
TIOABIDKHOH (ha3bl
xpomarorpacpun" /Cp/
8.7 JKupkoctHas xpomarorpadus 3 4 OIIK-1-31
oenxos /TIp/ OIIK-1-V1 2192013
OIIK-1-B1 IIK- 214
2-31 TIK-2-32
[K-2-Y1 IIK-2
-y2
8.8 Brmonaenue J13. 3 10 OIIK-1-31
IMpopabotka marepuana mo OIIK-1-Y1 31032313
TeMe "XKuakoctHas OIIK-1-B1 IIK- D14
xpomatorpadus 6emkos" /Cp/ 2-31 TIK-2-32
[K-2-Y1 TIK-2
-y2
8.9 AHanmu3 6EJTKOB ¢ TOMOIIBIO 3 4 OIIK-1-31
anektpodopesa B OIIK-1-V1 2132513
MOJTMAKPUIIAMHTHOM Telie (o OIIK-1-B1 TIK- 214
Jommmm). /Tp/ 2-31 TIK-2-32
[K-2-Y1 IIK-2
-y2
8.10 | Bomomuenwne [13. 3 10 OIIK-1-31
IMpopabotka marepuana mo OIIK-1-Y1 3132313
Teme "AHanu3 GeNKoB ¢ OIIK-1-B1 IIK- 214
MTOMOIIBIO ANIeKTpodopesa B 2-31 TIK-2-32
MOJTHAKPIIAMHTHOM Telie (o [IK-2-Y1 IIK-2
JIammimm)" /Cp/ -y2
8.11 | Metonap! aHamu3a 3 4 OIIK-1-31 P2
KOHIIeHTparnuu Oenka. /TIp/ OIIK-1-VY1 21920513
OIIK-1-B1 IIK- 214
2-31 1IK-2-32
[K-2-Y1 IIK-2
-y2
8.12 Brmonaenue J13. 3 10 OIIK-1-31
IMpopabotka marepuaina mo OIIK-1-Y1 31032313
TeMe "MeToapl aHaIn3a OIIK-1-B1 IIK- D14
KoHIleHTpanuu oenka" /Cp/ 2-31 TIK-2-32
[K-2-Y1 TIK-2
-y2
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KontposabHble MeponpusTis (KOHTPOJIbHAs padoTa, TecT, KOJJIOKBHYM, 3K3aMeH U T.N), BONPOCHI IJIf
CaMOCTOSITe/IbHOH OATOTOBKH
Kon KonTponsHoe Iposepsiemere
KM MeponpsTHE HHIMKATOPbL Bomnpocs! aist moaroroBku
KOMIICTCHIIUH
KM1 KonrponbHas OIIK-1-31;IIK-2- 1. OcHOBHBIE NONOKEHUS KIIETOYHON TEOPUU.
pabota 31;0IIK-1-32;ITK-2- | 2. CtpoeHne OeIKOB U UX (PYHKIUH B 9YKaPHOTUIECKOH KIETKE.
32;11K-2-33 3. CTpoeHne HyKJIEHHOBBIX KUCIIOT ¥ UX (DYHKIIUU B 3yKapHOTHIECKOM

KJIETKE.
4. CtpoeHHME yTIIEBOAOB M NX (YHKINH B 3yKAPHOTHUCCKON KIICTKE.
5. CtpoeHue IUMUAOB U UX (QYHKIUH B DYKAPUOTHUECKOHN KIETKE.
6. ITnasmaTnyeckas MeMOpaHa, e€ QyHKIUM B KIETKE.

7. SInpo, ero GYHKIUH B KIETKE.

8. OcHoBHbIe opranemts! kieTku (JI1C, MUTOXOHAPHH, anmapat
T'onbmxu, TM30COMBI, IEPOKCUCOMBI).

9. Muro3.

10. AnionTo3 U HEKpPO3.




KM2

KonrponbHas
pabora

OIIK-1-31;I1K-2-
31;1IK-2-33;0I1K-1-
32;I1K-2-32

. ArlonTo3 1 HeKpo3.

. OCHOBHBIE JIEMEHTHI IUTOCKENETA U UX (PYHKIIHH.
. Buapl MeKKII€TOUHBIX KOHTAKTOB.

. DnuTenuanbHas TKaHb.

. CoequHHTENbHAS TKAHB.

. MEbIeynast TkaHb.

. HepBHas Tkanb.

. Ciheponapl: criocodbl HopMHUPOBAHHS U METOBI OIICHKH
OHOJIOTHYECKHUX CBOMCTB.

9. Bubl MUKPOCKOIIMH B KJIETOYHON OHMOIOTHH.

10. [IpoTouHast LUTOMETPHSL.

11. T'ucronorus ¥ UMMYHOTUCTOXHMHSL.

O N DWW~

KM3

KonrponbHas
pabora

OIIK-1-3;IIK-2-
31;0I1K-1-32;I1K-2-
32;11K-2-33

. AMHHOKHCIIOTBI

. benku

. YrueBonpl, I[lonmucaxapunbl

. HyknenHoBbIe KUCIIOTHI

. Jlurmger. BuomemOpans!

. Buramunsl

. Ankanounnel. U3onpenounsl. Ctepounsl.
. @epmentsl. MetabommsM. PoTocHHTE3.

0NN LN bk W




KM4

KonrponbHas
pabora

OIIK-1-31;I1K-2-
31;011K-1-32;TTK-2-
32;11K-2-33

1. Criermuprka GHOMOTMYECKUX MONEKYH. SIBICHMS IpaBUTAIMU U
WHEPLMU U151 OMOJIIOrNYECKUX MOJICKYJI.

2. Criermndrika OHOJIOTMIECKUX MOJIEKYTI. B3anMoneficTBie aTOMOB 1
MOJIEKYIL.

3. TepmoanHaMHKa OHOCHCTEM.

4. dusnyeckne B3aUMOJICHCTBHUS B OMOIOIHYECKUX MOJIEKYJIax
(KOBaJICHTHBIE M HE KOBAJICHTHBIE B3aMOJICHCTBHS, BOZOPOIHBIC CBS3M,
TuapopOOHBIE B3aUMOACHCTBHS.

5. Bonoponusie cBsi3u. Ponb Moneky:t Boas! 11 (QyHKIMOHUPOBAHUS
OMOJOTMUECKAX MOJICKYIL.

6. AMHHOKHUCIIOTBI, KITaCCH(UKAIIUS aMHHOKHUCTIOT.

7. benku - mepBUYHAsL CTPYKTYpa; BTOPHUYHAs CTPYKTypa Oenka;
TPeTUYHasl CTPYKTypa OeJka; 4YeTBepTHYHAas CTPyKTypa Oeika. DonguHr
MOJIEKYJIBI OeTIKa.

8. ®onauHT U NeHaTypanus oenka

9. HykienHOBBIE KHCIIOTBI, CTPYKTYpa U QyHKunH 1.

10. HykieHOBBIE KHCIIOTHI, CTPYKTypa U (QyHKIHH 2.

Caxapa, yTJIeBOABL, CTPYKTypa U (QyHKIHH.

11. buoduznyeckue MexaHU3MbI (PEPMEHTATUBHOTO KaTaN3a.

12. DneKTpOHHO-KOH(POPMAIIMOHHBIC B3aUMOICHCTBHS MOJIEKYJT OeKa
npu pepMEeHTaTHBHOM KaTanmnse.

13. Crabunu3anust hepMeHTaMHU NEPEeXOJHOI0 COCTOSHUS XMMHUUECKUX
peakunii. [lepuunble MeXxaHU3MBbI (PEPMEHTATUBHBIX PEAKIIHA.

14. Kunernka pepMEHTaTHBHBIX PEaKUNil; peryisnus hepMeHTaTHBHON
aKTUBHOCTH (Temreparypa, pH).

15. Perymsiuus pepMEHTaTUBHBIX PEAKIHA.

16. buodusnka Tpancdopmanuy 3HEPriUN: MUTOXOHIIPUH U
xJoporutactel. Kitetounoe npixanue.

17. MUTOXOHIPUH.

18. buodusnka TpancdopMany SHEPriUN: MUTOXOHIIPUH U
xJoporutactel. KitetouHoe npixanue.

19. ®orocuHTE3; (HOTOCHCTEMBI M KOMIIOHEHTHI IIETTH IIEPEeHOCa
3JIEKTPOHOB B MUTOXOH/IPHU.

Mem6pana kinetkn. CocTaB U CBOHCTBA. MeTOABI HCCIIEJOBAHUS
MeMOpaH.

20. buodusuka TpaHCTIOPTA HOHOB. DNEKTPO-XUMUYECKUM ITOTCHIIHAIL.
[TaccuBHBIN ¥ aKTUBHBINA TPaHCIIOPT UOHOB; B0o30yaMMEbIe U HE
B030yAnMBIe MeMOpaHbL. PactipocTpanenre Bo30yXICHHUS B KIICTKAX.
21. buoanexrpuueckue NoTeHIuansl. YpaBHeHue HepHcra u ypaBHeHHe
nocrogHHoro noius I'onbamana-XomxkkuHa-Karna. [1laccuBHEIE cBOMCTBa
MeMOpaHBI.

22. TloreHnuyan MOKOsl U MOTEHIUAT I€HCTBUS B KIIETKAX.

23. MonexyspHbIe MEXaHU3MbI COKPAIIICHUS MBIIIII{BL.

24. CtpoeHure 1 CBOWCTBA aKTUHA U MHO3HHA. MeXaHU3MBbl Perysaiuu
MBIIICYHOT0 COKpaeH!s.. MUO3WHOBEIH M aKTHHOBBIN MEXaHNU3M
PETYIAILIH MBIIICYHOTO COKPAIICHI

25. DneKTpoMexXaHUUeCKoe CONpPsDKEHHE B MbIIIIaX. MexaHuka
MBIIIEYHOTO COKPAILEHHUSI.

26. bnodmsuka penenmuu. Ilepenaya curaana B GoToperienTopHBIX
KJIEeTKaXx.

27. buodusuka Tpancnopra MakpomMosekyJs. CBoOoJHOpaIMKaIbHbIC
TIPOIIECCHI.

28. BozaelicTBHE 3JIEKTPOMarHUTHBIX U3JlydyeHUH. JleficTBue paauanuu
L.

29. BozzelicTBrE 3JIEKTPOMArHUTHBIX H3My4eHUi. JelicTBue paguanun
2.




KMS5

KonrponbHas
pabora

OIIK-1-31;I1K-2-
31;T1K-2-32;011K-1-
32;11K-2-33

1. BSI3KOCTh ¥ IPOHUIIAEMOCTh MEMOpPAH 3PUTPOLUTOB IIPH HATONOTHH;
METOJIBI McclieioBanus Bsi3kocTr Memopan (OI1P, UK, KP-
CHeKTpocKonus). Mcnomp30BaHNe CIIMH-MEYEHHBIX KUPHBIX KHUCIIOT.
Peructpanus koH(pOpMaIUHU KUPHBIX KUCIOT B MEMOPAHE C IIOMOIIBI0
CHEKTPOCKOMHMU KOMOMHAIIMOHHOTO paccestHus. [loBepXHOCTHBII 3aps,
perucTpanys U3MeHeHHH OBEPXHOCTHOTO 3apsifa C MOMOIIbIO
CBETOPACCESHHUS.

2. Kondopmarrus remonopduprsa 1 3¢h(HheKTUBHOCTS IIEpeHOCca
KHCJIOpPO/ja TeMOTrJIO0MHOM NPH ITATONIOTMH; MASHTU()UKALHS CIIEKTpa
KP remormno0uHa, onpeieneHne HaTN4ns KOMIUIEKCOB TeéMOTI00MHa ¢
KHCIIOPOZIOM M OKCHJIOM a30Ta; ycuneHue crekrpa KP- remonopupuna
C TIOMOIIBIO TPUMEHEHHS KOJIUIOUAHBIX HAHOYACTHIL cepedpa U 30710Ta;
3. CoBpeMeHHbIE METOABI PETUCTPALIUE U3MEHEHUS COCTOSIHUS
IIUTOILIA3MBI SPUTPOIUTA IIPH MaTonoruy; Vizsmenenns ko3 punnenra
MPEeJIOMJICHHS IIUTOIIIa3Mbl SPHUTPOLUTA B HOPME U NIPH HATOIOTHU
(IpuMepBI ¥ METOJIbI); OLIEHKA U3MEHEHHUH (azoBoro mpoduis
SPUTPOLUTA B HOPME H TIPH MATOJOTHH. Peructpanns Hammans
«TIageKy.

4: «loHHBIE HACOCHD) TP MATOIOTUH; HOHHBIE HACOCHI KIETKH
(otmuune AT®a3 V- u P-tumnos), uzodpopmuzm Ca2+-ATdaza u
3aboneBanust. OCHOBHBEIE ()OPMBI SPUTPOIIUTOB U POITH M3MEHEHUH
00beMa KIICTOK B PeTyJISIIUH THIIOKCHHU; CTPYKTYpa U BA3KOCTb
M1a3MaTUYECKOH MeMOpPaHbl 3pUTPOLUTA; IPOHUIAEMOCTh
TUTa3MaTHYECKOH MeMOpPaHBI 3pUTPOINTA (HACOCH, KaHAJBI 1
MEePEHOCYNKH); CTPYKTypa U (PyHKIMSI reMOTrTIO0NHA; XapaKTepUCTHKA
MeMOpaHHO-KIETOYHBIX U3MEHEHUH KIIETKU MIPU UIIEMHUH, TUIIEPTOHU,
aTepOCKIIepo3e, CaxapHOM AnabeTe U HEJOCTATOYHOCTH
KpoBooOpatenns. KapauroHudeckue CTeponabl BEIIECICHUE, MEXaHI3M
neiicrust. @ynkuun Na+,K+-ATdDazbt

5: «Ilepenocuuki» (0OMEH HOHOB) MPU MATONOTUU. XJIOP3aBHUCUMBIE
KOTPAHCIIOPTEPHI, UX OCHOBHBIE (pyHKINMH. GABA perentopsl, pons B
aKTHBAIlMU HEHPOHOB HA CTaANH SMOPHOHATIBHOTO PA3BUTHSA U B
MOCTHATAJILHON cTaauu cooTBeTcTBeHHO. Na+,K+,2Cl- koTpancnopt u
K+,Cl- xorpancnopt, nzopopmsl Na+,K+,2Cl- korpancrnopra B ri1aikux
MBIIIIAxX, pacciadieHne TuX KieTok. Tpancnopt Ca2+ B MpHUCYTCTBUH
Heopranudeckoro ¢ocdara.

6: «ApTedakTbl, BOSHUKAIOIME Ha HAYaIbHbBIX 9TAIaX MEANKO-
Orohm3MUeCcKUX MCCIenoBaHuD». [IpeicTaBIeHbl pe3yIbTaThl
HEaJIeKBaTHOT'O UCIIOJIb30BAHNE COBPEMEHHON TEXHUKH U
000pyI0BaHMsI IPU JUATHOCTUKU HOHHOTO TPAHCIIOPTA NIPU HAaTONOrHU
7. DpUTPOLUTEI ¥ KJIETO4YHAast TUITOKCHs. CII0COOHOCTH 3pUTPOLUTOB
MIEPEHOCUTD KUCIIOPOJ, COCyabl, (hopma u 00beM KieTok. KoHpopmarus
reMornop($upuHa IPH TUIEPTOHUH, HIIIEMUH, CEPACUHON
HEJI0CTaTOYHOCTH, nabere. M3MeHeHne KoH(OpMaly reMorioorHa
IPU KOCMHYECKOM II0JIETE, IKITEPEeMEHTHI «Mapcey.

8. O6mras xapakTepuCTHKa KOMIIOHEHTOB UMMYHHOH CHCTEMBI, UX
BKJIaJIa B Pa3BUTUM  3AIUTHOM peakIMU U aJalTalluy OpraHu3Ma.
OKHCIUTENBHBIH CTpecc, Kak OAUH n3 (paKTOpoB MIMMYHHOH CHCTEMBI.
XapaKTepHuCTHKa OCHOBHBIX aKTHBHEBIX (hopM kuciopona (ADPK), B Tom
qucIie U a3oTcoaepxkamux. depmeHTaTUBHBIE H HepepMEHTAaTHBHEIE
3aIllUTHBIE MEXaHU3MBI OT HaKomueHus u aeicteus ADOK npu
MaTOJIOTHH; OCHOBHBIC MapKePBI OKHCIUTEIBHBIX IIPOLIECCOB B OEKaX U
uX (QYHKINOHATIBHAS aKTUBHOCTb.

9. AuTHOKCHIAaHTHBIE pepMEHTAaTUBHBIE U He()EepMEHTATUBHbBIE
CHCTEMBI TKaHEeH. XapaKTepuCTHKa MEIbCOJEPKAINX (PEPMEHTHBIX
CHCTEM, YIaCTBYIOIIUX B YTHIM3AIIH
CyHepoKCHIaHHOHpaauKana:cynepokcuaaucmyrasa (COM) u
nepysorutazmMud (L{IT). TTomumopduzm COJT (Cu Zn-CO/T; Mn- CO/I;
BHekeTounbie COJI) u pacripenienieHre B KIETKE, CHHTE3, HHTHOUTOPBI
U MHAYKTOPHI (hepMeHTa, (DYHKIUS IPH PA3IUIHBIX 3a00JICBaHUAX.
TomudyukonansHOCcTh Ll py pa3nuuHbIX BO3AECHCTBUAX U
narosnoruueckux cocrosHusax. Cpasuenue ponu COJl u LTI B
TO/ITICPKaHNH PEIIOKC CTaTyca OpraHu3Ma

10. Bnusaus Y ® n3nyueHns HA IMMYHOKOMIICTEHTHBIE KIIETKU U
MoanGHKaIMK UX (OTOUYBCTBUTENILHOCTH C IIOMOILBIO Pa3ITHYHbBIX
(u3HKO-XxUMHIYECKUX (pakTopoB. bronormueckne 3 GekTs u
MEXaHU3MBI ICHCTBHSA YIbTPahHOIECTOBOTO U3ITYyICHUS Ha KIETKH.
MMmyHokoMIieTeHTHBIE KieTKH. [lepekucHoe hoTookucienue




JUMHU0B. AKTUBHBIE METa0OIUTHI Kucnopoaa. CUCTEMBI
AQHTHOKCHJAHTHOM 3alMThI KileTkn. Monudukanun
(hOTOTYBCTBUTEIFHOCTH C TTOMOIIBIO PA3THIHBIX (YU3UKO-XHUMIYECKUX
(haxTOpOB.

11. OcHOBHBIE HaNpaBleHHUs IPUMEHEHUs CIIEKTPAIbHBIX METOI0B TIPH
JMAarHOCTHKH OOJIe3HEH KOXHU M CepAEYHCOCYANUCTHIX 3a00IIeBaHUH

12. OcHOBHBIE HAaIIPaBJIECHUS IPUMEHEHHS] CIIEKTPAJIbHBIX METO0B IIPU
JUarHOCTHKU aTeppOCKIepo3a

KM6

KonTponpnas
pabora

OIIK-1-31;11K-2-
31;T1K-2-32;011K-1-
32;11K-2-33

1. OcBoenue nporpammbl Clone Manager 1151 ITaHUPOBaHUS
SKCIEPUMEHTA U aHaJI3a pe3yIbTaTOB KIIOHUPOBAHUS I€HOB

2. I'mpponus nmnazmuanoit JJHK ¢ momorsio sHI0HYKII€a3 pecTPUKIIMH.
AHanm3 MpoayKTOB THAPOIN3a B arapo3HOM Tene

3. ITocTaHoBKa MOJIMMEPA3HOM LIEMTHOM peakunuy U aHalliu3 pe3yIbTaToB
C TTOMOIIIBIO 3NTEKTPodope3a B arapo3HOM Telie.

4. Beinenenue ¢parmentoB JIHK u3 rens n moctaHOBKa peakIiy
JIUTUPOBAHUSL.

5. Tpanchopmanus surupoBannoi JJHK B mramm Escherichia coli.

6. Boinenenue mnasmugHoi JIHK u3 momydeHHbIX KIIOHOB.

KM7

KonrponbHas
pabota

OIIK-1-31;TIK-2-
31;1IK-2-32;0I1K-1-
32;11K-2-33

Mertoabl pelakTUpOBaHHS FEHOMA

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJIMHE (

KypcoBas pa6ora, Kypcosoii npoext, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazsanue
paboTsI

ITpoBepsiemble
UHJIUKATOPBI
KOMIIETCHLUI

Coneprxanne paboThI

P1

[IpakTrueckas
pabota Ne 1

OIIK-1-Y1;0T1K-1-
BI;[IK-2-Y I;TTK-2-
V2;TK-2-V3

1. OcHoBHbIE IpUHIUIBI KIoHUpoBaHus JJHK.

2. ®DepMeHTHl 00MEHa HyKJIEHHOBBIX KHCIIOT, HCIONIb3yeMEIC B
TEHHOI HHXKEHEPUH.

3. INonumepasHas nenHas peakuus. IlpuHuun merona.
OcHOBHBIE MOAN(HKAITHH.

4. Mertonsl Tpanchopmaruu JTHK.

5. OH/IOHYKJI€a3bl pecTpUKLUUH. Vcnonb3oBaHue B FeHHON
WHKCHEPHUH.

6. JHK-nurassl. Mcnone3oBaHue B T€HHOW MHKEHEPUU.

7. JIHK-nonmumepaspl. Mcnionb3oBaHue B TEHHON MHXKEHEPHUHU.
8. Taq JHK-nonumepasza. Mcnonbp3oBaHue B MoimMepasHON
LEMHON peaKuH.

9. PexomOnHaHTHBIE O€JIKH, HCIOIb3yeMble B OMOTEXHOJIOTHH.
10. PexoMOUHaHTHBIE OEJIKH, UCIIOIb3yEeMbIE B MEIHIIMHE.

11. OCHOBHBIE TIPUHIIMITHI KHIKOCTHOH XpoMaTorpaduu OEIKoB.
12. CrpoeHue Oenka: IepBUYHAS, BTOPUIHAS, TPETUUHAS U
4eTBEPTUYHAs CTPYKTYpa.

13. ®depMeHTaTHBHAS aKTHBHOCTH OeNKoB. [IpumMepsr
(hepMEHTOB, UCIIONB3yEMBIX B OHOTEX-HOJIOTUH U MEAUIIIHE.

14. Mertoabl aHau3a KadyecTBa OEJIKOB.

15. Mertozbl onpeneneHus KOHIEHTpaluu OENIKOB.

16. [puHIMTET HOHOOOMEHHOH XpoMaTorpadum.

17. AnmnonooomeHHass xpomarorpadus. IIpumeps! copOeHTOB.
18. Karnonooomennast xpomarorpadus. IIpumepsl cOpOSHTOB.
19. I'uapopobHas xpomarorpadus. [Ipumepsl copOSHTOB.

20. Acddurnas xpomatorpadust. ITpumeps! copOEHTOB.




P2 IIpakrtuueckas ITK-2-¥3;0IIK-1-
pabora Ne 2 V1;0IIK-1-B1;IIK-2
-V1;IIK-2-Y2

KynbeTuBupoBaHue KIeTOK: 3aMOpO3Ka, pa3MOpaxuBaHHe,
MacCUPOBaHUE

Bormpocs! s HOArOTOBKY:

- OCHOBBI KyJIbTUBHPOBAHHS DYKaPHOTUIECKUX KIETOK;

- IpaBuJIa paboOTHI B TaMUHAPHOM OOKce;

- IIpaBIIa paboTHI ¢ Ta00PaTOPHBIMHU J103aTOPAMHU;

- TIpaBIJIa PabOTHI CO CBETOBBIM MHUKPOCKOIIOM;

- IIpaBuiIa PaboTEI C LEHTPUDYTOMH.

[IpuroroBieHue KIETOYHOM CYCIIEH3UHU C 33JaHHOM KOHLIEHTpalyen
Bormpocs! 1 HOATOTOBKY:

- OCHOBBI KyJIbTUBHPOBAHHS DYKaPHOTHIECKUX KIETOK;

- IpaBuJIa pabOTHI B TaMUHAPHOM OOKce;

- IIpaBmIa paboTHI ¢ Ta00PaTOPHBIMH J103aTOPAMHU;

- TIpaBIJIa pabOTHI CO CBETOBBIM MHUKPOCKOIIOM;

- IIpaBuiIa PaboTEI C LEHTPUDYTOMH.

OrieHKa )KHU3HECIIOCOOHOCTH KIIETOK C MOMOIIBbIO pe3asyprHa. JleHb 1.
IMTocanxa KIeTOK Ha KyJIbTypaJIbHBIC TUIAHIIETHI

Bompock! amst mOATOTOBKH:

- OCHOBBI KYJIbTHBUPOBAHUS dyKapUOTHYCCKUX KIICTOK;

- IpaBmiIa paboTHI B JaMUHAPHOM OOKCE;

- mpaBuiIa paboTHI ¢ TabOPATOPHBIMH JJ03aTOPaMHU;

- IpaBujIa paboThI CO CBETOBBIM MHKPOCKOIIOM;

- MpaBuJIa paboThI C IEHTPUPYTO.

OrieHKa XHU3HECTTOCOOHOCTH KIIETOK C TOMOIIBIO pe3asypuHa. J[eHb 2.
[IpuroToBieHue pa3HbIX KOHIICHTPALNI TECTUPYEMBIX BEIIECTB U
no0aBIeHHE UX K KIIETKaM

Bormpocs! 1 HOATOTOBKY:

- IIpaBIJIa pabOTHI B TaMUHAPHOM OOKCE;

- IIpaBHiIa PaboThI ¢ Ta00PaTOPHBIMU J103aTOPAMU;

- IIpaBmiIa paboThI CO CBETOBBIM MUKPOCKOIIOM.

OreHKa XHU3HECTTOCOOHOCTH KIIETOK C TOMOIIBIO pe3asypuHa. J[eHs 3.
OreHKa (hTyOpecIieHTHOTO CHTHANIA

Bormpocs! a1 noaroroBku:

- IpaBmJIa pabOTHI B JaMUHAPHOM OOKCE;

- mpaBuiIa paboTHI ¢ TabOPATOPHBIMH JJ03aTOPaMHU;

- IpaBuiIa paboThI CO CBETOBBIM MHKPOCKOIIOM;

- IIpaBmiIa paboTHI C IUTAHIICTHBIM aHAJIH3aTOPOM.
IMpuroroBnenne arapo3HeIX (HOPM TSI HOCIIEIYIOMIETro (POPMUPOBAHUS
cheponioB

Bompocs! a1 noaroroBKu:

- (PU3UKO-XMMHUYECKUE CBOIMCTBA arapo3bl Kak OMoMaTepHana;

- mpaBuiIa paboTHI ¢ TabOPATOPHBIMH JJ03aTOPaMHU;

- IpaBujIa pabOTHI C AaHATUTHYECKUMHU BECaMHU.

dopmupoBanue chepornon

Bormpocs! st HOATOTOBKY:

- OCHOBBI KyJIbTUBHPOBAHHS DYKaPHOTHIECKUX KIETOK;

- IpaBuJIa pabOTHI B TaMUHAPHOM OOKce;

- IIpaBmIa paboTHI ¢ Ta00PaTOPHBIMHU J103aTOPAMHU;

- TIpaBIJIa PabOTHI CO CBETOBBIM MHUKPOCKOIIOM;

- IIpaBuiIa PaboThI C LEHTPUYTOH;

- IPUTOTOBJICHHE CYCIICH3MH KJICTOK C 33IaHHOW KOHILICHTPAaIHEH.

5.3. OueHo4HbIe MaTepPUAJIbI, HCIOJIb3yeMble ISl IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

Mo mucuuIIMHE MPEAYCMOTPEH IK3aMeH.
Burnet coctout n3 3 Bommpocos.

IIpumMepHbIe BOIIPOCH! Ul HOATOTOBKY K 3K3aMeHY B 1 cemectpe:

1.OCHOBHBIE TIOJIOKEHUS KIIETOUHOW TEOPHH.

2.CtpoeHne OeTKOB, HYKJICHHOBBIX KHCIIOT ¥ JTMITHIOB, X (DYHKIHH B 3yKAPHOTHIECKON KIIETKE.

3.Ilna3marmueckas MeMOpaHa, €€ QyHKIUH B KICTKE.
4.51npo, ero GyHKLMH B KIETKE.

5.0cHoBHbIe opranemtsl KineTkd (DI1C, MUTOXOHIpHH, armapat [ oJIbIKH, TA30COMBI, TEPOKCHCOMBI).

6.Muto3. AronTo3 U HEKpo3.
7.OCHOBHBIE 2JI€MEHTHI LIUTOCKENIETa U UX (QYHKIUH.
8.Buapl MEKKIIETOUHBIX KOHTAKTOB.

9.0nurenuanbHasa TkaHb. CoeqUHUTENbHAS TKaHb. MbllieyHast TkaHb. HepBHas TKaHb.
10.Chepounnpl: ciocoObl OPMUPOBAHUS K METOABI OLIEHKH OHOIOTHYECKUX CBOMCTB.

11.Buipl MUKPOCKOIUH B KJIIETOUHOW OMOJIOTHH.




12.IIpoTo4Hast TUTOMETPHSI.

13.I'ucronorust ¥ UMMYHOTCTOXUMHUSL.

14. AMUHOKHCIIOTBI

15. benku

16. YrneBonpl, [Tonucaxapuast

17. HykiieuHOBbIE KUCIIOTBI

18. JIunmapsr. buomeMOpaHs!

19. Butamunsl

20. Ankanounsr. M3onpenounsl. Ctepounsl. @epmentsl. Merabonmnsm. @otocuHTE3.

IIpumMepHbIe BOIIPOCHI I IOATOTOBKYU K 3K3aMEHY BO 2 CEMECTpE:

1. Crienndrka OMONOrHUECKUX MOJIEKYJI. SIBICHUS TpaBUTALMN M MHEPLIUH JUTs OMOJIOTMYECKUX MOJeKy1. B3anmozeiictere aToMoB
U MOJIEKYJL.

4. ®usndeckue B3aUMOCHCTBHSA B OHOIOTHYECKUX MOJIEKYIaxX (KOBAaJEHTHBIC U HE KOBAJICHTHBIE B3aHMOICHCTBUS, BOXOPOIHEIE
CBsI3U, THIPO(OOHBIEC B3aNMOJICHCTBHSI.

5. BomopomHble cBsi3u. Poib Moneky Boab! i (yHKIIHOHUPOBAHUS OMOJIOTHYECKIX MOJICKYJI.

6. AMHIHOKHCIIOTBI, KIaCCH(HUKAIIS aMHHOKHUCIIOT.

7. benku - nepBUYHAs CTPYKTypa; BTOpUUHAs CTPYKTypa Oelka; TpeTU4Has CTPYKTypa Oenka; ueTBepTUYHAs CTPYKTypa Oenka.
@donguHr MONEKybI OernKa.

8. @omauHT U HeHaTypanus Oenka

9. Hyk/1eHHOBBIE KHUCIIOTHI, CTPYKTYpa U QYHKIUN

11. buopuznueckne MexaHu3Mbl (PEPMEHTATUBHOTO KaTaIn3a.

12. DnexTpoHHO-KOH(OPMAITOHHBIE B3aUMOICHCTBHS MOJIEKYT Oelka Ipu pepMEeHTATHBHOM KaTajn3e.

13. Crabmnm3arust epMEeHTaMH NEPEXOTHOT0 COCTOSHIS XUMHYECKUX peaknuil. [lepBudHble MeXaHU3MBI ()ePMEHTATHBHBIX
peaxuuii.

14. Kunernka epMEHTATHBHBIX Peakiiii; perysinus (epMeHTaTHBHOM aKTHBHOCTH (TeMmepatypa, pH).

15. Perynsuuns ¢pepMEHTaTHBHBIX pEaKIIHi.

16. buodusuka TpaHchopMaIuy 3HEPTUN: MUTOXOHIPUH U XJIoporuiacTel. Kiietounoe npIxaHue.

17. MUTOXOHIPUH.

19. ®orocuHTE3; HOTOCHCTEMBI ¥ KOMITOHEHTHI IS IEPEHOCA IIEKTPOHOB B MUTOXOHJIPHH.

Mewmb6pana xietku. CocTaB U CBOICTBA. METOIBI HCCIIEOBAaHHS MEMOPaH.

20. buoduzuka TpaHCIOPTa HOHOB. DIEKTPO-XUMHUUECKUM MOTeHUXaN. [TacCUBHBIN 1 aKTUBHBIA TPAaHCTIOPT HOHOB; Bo30yaumble u
He Bo30yanmble MeMOpaHsl. PacripocTpaneHne BO30OY>KICHUS B KIIETKaX.

21. buoanexrpuueckue NoTeHIuansl. Y paBHeHue HepHcTa u ypaBHeHMe NOCTOSIHHOrO o [onpamana-Xomxkuaa-Karna.
ITaccuBHbIE CBOWCTBA MEMOpPAHBL.

22. IloTeHnuan MoKos U MOTEHIMaN AeHCTBUS B KIIETKaX.

23. MonekysipHble MEXaHU3MbI COKPAIICHHS MBIIIILIBI.

24. CtpoeHHE U CBOMCTBA aKTHHA U MUO3KMHA. MeXaHU3MBbI PETyJIMH MBIIIEYHOTO COKpalleHUs. MUO3UHOBBIN U aKTHHOBBII
MEXaHU3M PETYIAIHU MBIIIEYHOTO COKPAIIEHHS

25. DnekTpoMeXaHUYECKOe CONPSIKEHUE B MBIIIIAX. MeXaHWKa MBIIIEYHOrO COKPAILEHHUSI.

26. bnodmsuka penenmuu. Ilepenada curaana B GoTOpEeNTOPHBIX KIETKAX.

27. buodwusuka TpaHciopTa MakpoMonekya. CBOOOJHOpaIHKAIbHBIC TPOLECCHL.

28. Bo3zelicTBrE 2JIEKTPOMArHUTHBIX M3Ty4YeHHu. JlelicTBUe paguaiyi.

IIpuMepHbIe BOIIPOCH! Ul HOATOTOBKY K 3K3aMEHY B 3 ceMecTpe:

1. BsA3KOCTB M MIPOHHMIIaEMOCTh MEMOPaH SPUTPOLIUTOB IIPH NATOJIOIHH; METO/IBI HCCiIen0Banus Bsiskoct MmeMOpan (JI1P, MK, KP-
CHIEKTPOCKOIIHS).

2. Vcnonp30BaHME CIMH-MEUEHHBIX XXKUPHBIX KUCIOT. Perucrparys KoH(GOpMAIiK >KUPHBIX KHCIOT B MEMOpaHe ¢ HOMOIIBIO
CMEKTPOCKOIMHU KOMOMHAIIMOHHOTO PACCESIHUSL.

3. [ToBepXHOCTHBIH 3apsi]l, perucTpanus N3MEHEHH TOBEPXHOCTHOTO 3apsijia C TIOMOIIbIO0 CBETOPACCESHUS.

4. Kondopmanus remonop¢upraa u 3pheKTHBHOCTS TepeHoca KHCIOpOoa TeMOrTIOONHOM IPH MATOJIOTUH; HACHTH(DHUKAIIHS
cnekrpa KP remornobuna, onpeeneHne Haauyus KOMIIJIEKCOB FeMOITIOONHA € KUCIIOPOJAOM U OKCUIOM a30Ta; yCHIEHHE CIIeKTpa
KP- remorop¢uprHa ¢ HOMOIIbI0 IPUMEHEHHUS KOJUIOUTHBIX HAHOYACTHIL cepebpa 1 30710Ta;

5. CoBpeMeHHBIE METOMIBI PETUCTPAIINH N3MEHEHHUS COCTOSHUS [IUTOILIA3MBI SPUTPOLUTA TP TaToioruy; VisMeneHns

K03 PHUITHEHTA IPETOMICHHUS [IUTOILIA3MBI 3PUTPOLUTA B HOPME U ITPU MATOJNIOTUH (IIPIMEPBI U METO/BI); OL[EHKA H3MEHEHHH
(hazoBoro npoduiist SpUTpOLHTA B HOPME U IIPH ITATONOTHHU. PerucTpanyst Hanuaus «adexy.

6. «/oHHBIE HACOCEI» ITPH ITATOJIOTHH; HOHHBIE Hacock! KieTk (ormmune AT®a3 V- u P-tunos), nzopopmusm Ca2+-ATdDaza u
3a0071eBaHUs.

7. OcHOBHBIE (OPMBI SPUTPOLIUTOB U POJIb U3MEHEHUIT 00beMa KIIeTOK B PeryIIsIIUN THIIOKCHHU; CTPYKTYpa U BA3KOCTb
IIa3MaTHYECKON MEMOPaHbl SPUTPOLNTA; IPOHUIIAEMOCTb IIa3MaTHYECKOIl MEMOPaHbI SPUTPOINTA (HACOCHI, KAHAJIBI 1
MEPEHOCYNKH); CTPYKTypa U (PYHKIHSA TeMOTTI00NHA; XapaKTepUCTHKA MEMOPaHHO-KIICTOYHBIX H3MEHEHHH KIICTKH TIPH HIIEMUH,
THIIEPTOHMH, aTepPOCKIepo3e, cCaxapHOM JHabeTe U HeOCTaTOYHOCTH KpoBooOpamieHus. KapanToHnndeckue cTepouisl BEIACICHHE,
MexaHu3Mm JieicTBus. Oynkiuu Na+,K+-ATdasbr

8. «IlepeHocumkm» (0OMEH MOHOB) ITPH ITATOJIOTHH. XJIOP3aBHCHUMEIE KOTPAHCIIOPTEPHI, X OCHOBHBIC (yHKIMH. GABA
PELEnTOpEI, POJTh B AKTHBAIIMH HEHPOHOB Ha CTaJHH 3MOPHOHAIBHOTO Pa3BUTHS U B TIOCTHATAIBHON CTAJANH COOTBETCTBEHHO.
Na+,K+,2CI- xorpancnopt u K+,Cl- korpancnopt, uzodopmsl Na+,K+,2Cl- koTpancnopTa B IfIaIKUX MBIIIIAX, pacciadbieHne




9TuX KiIeTok. Tpancnopt Ca2+ B mpUCYTCTBHM HeOpraHudeckoro gocdara.
9. «ApredakTbl, BOSHHKAIOLINE Ha HAYAIBHBIX 3TAax MEANKO-ONO(PU3NUECKIX UCCIIeIoBaHus». [IpecTaBIeHbI pe3yIbTaThl
HEaJeKBaTHOTO UCIIOIh30BaHIE COBPEMEHHON TEXHUKH M 000PYJOBAHUS MPU THATHOCTHKHA HOHHOTO TPAHCIIOPTA IIPH HATOIOTHA
10. OpuTpormTs! 1 KIeTouHas TUHIOKcHs. CIOCOOHOCTH HPUTPOIUTOB MEPEHOCUTD KHCIOPOJ, COCYIBL, (hopMa U 00BEM KIIETOK.

Kontopmanus remonopduprHa Npu rUIepTOHUH, UILIEMUH, CEPICUHOI HEJOCTaTOUHOCTH, AnabeTe.
11. 3menenune KoH(OpMaIK reMOIIIOONHA IIPU KOCMHYIECKOM IIOJIETE, IKIIEPEMEHTBI «Mapey.
12. O6mas xapakTepuCcTHKa KOMIIOHEHTOB IMMYHHOM CHCTEMBI, HX BKJIaJa B Pa3BUTHI

3aIIMTHON PEaKINU U aarTaluu

opranu3ma. OKHUCIUTENBHBII cTpecc, Kak ONUH U3 (pakTOpOB UMMYHHOMN CUCTEMBI. XapaKTepUCTHKA OCHOBHBIX aKTUBHBIX ()OPM
kucinopona (ADPK), B Tom umcrne n azorconepxaiux. depMeHTaTUBHBIC U HEEPMEHTATHBHBIC 3aIUTHBIC MEXaHU3MBbI OT
HakorieHus U aefictBust AQK npu matonaoruu; oOCHOBHBIE MapKephl OKHCIUTEIBHBIX ITPOLIECCOB B OETKaX U HX (DYHKIIMOHAIBHAS
AKTUBHOCTb.
13. AHTHOKCHJaHTHBIE (PepMEHTATUBHbIE U HE(pepMEHTATHBHBIE CUCTEMBI TKaHEel. XapaKTepUCTHKA MEIbCOAEPKAIIUX
(hepMEHTHBIX CHCTEM, YYaCTBYIOIIUX B yTHUIIM3ALMHU CYIEPOKCHIaHHOHpaiKana:cynepokcupancmyrasza (CO/l) u uepyrorasmMus
(III). Mommopdnzm COM (Cu Zn-COJI; Mn- COJL; Brekinerounsie CO/I) u pactipeneneHue B KJIETKE, CHHTE3, HHTHOUTOPHI 1
UHIYKTOpPBI (hepMeHTa, PYHKIMS NPH pa3inyHbIX 3a0oneBanusx. [TonudyHkunonansHocTh Ll py pasmuyHbIX BO3IEHCTBUAX U
narosioruueckux cocrosiuusx. Cpasuenue ponu COJI n LI B mopaepxaHny pesoke cTaTyca opranu3ma

14. Bnusaus Y © n3mydeHns HA IMMYHOKOMITETEHTHBIE KIIETKU M MOTU(HUKAIINN HX (POTOUYBCTBUTECIHHOCTH C TOMOIIBIO
Pa3IHYHBIX (PU3UKO-XUMHUECKHX (DaKTOPOB.

15. buonoruyeckue 3pPeKTsl 1 MEXaHU3MBI JCHCTBHS YIBTPa(UONIETOBOIO U3yYEHUS Ha KIETKU.

16. ImMmyHOKOMIIETeHTHBIE KIeTKH. [lepekicHoe ()OTOOKHCIICHNE JIUITN/IOB.
17. AxTrBHBIE MeTa0OIHUTHI KHCIOpona. CHCTEMbI aHTHOKCHAHTHON 3aIUTHI KIICTKH.

18. Moaudurkanuu GoToayBCTBUTEIFHOCTH C ITOMOIIBIO PA3IHYHBIX (PU3NKO-XHMUUECKHUX (DaKTOPOB.

19. OcHOBHBIE HaIPaBJICHUS IIPUMEHEHHUS CIIEKTPAILHBIX METOIOB IIPH JUATHOCTUKH OOJIE3HEN KOXKH M CEPACUHCOCYAUCTBIX
3a00JIeBaHNI

20. OcHOBHEBIC HampaBJICHUA TPUMCHECHUS CIIEKTPAJIBHBIX METOJIOB ITPU JUATHOCTHUKU aTCPPOCKIIEPO3a

5.4. MeToauka OLIeHKH OCBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

IIpu oueHke Ha 3K3aMEHE JUCLUIUIMHE MIPEAIONAraeTcs Caelyomas Kajla OLeHOK:
a) «OTJIIMYHO» — CTYJICHT MOKAa3bIBAET TIIyOOKHUE, HCUEPIIBIBAIOIE 3HAHUS B 00beMe IPOHIEHHOH IPOrpaMMBbl, YBEPEHHO AECHCTBYET
M0 MPUMEHEHHIO TIOYy4YEHHbIX 3HaHUH Ha MIPAKTUKE, TPAMOTHO M JIOTHYECKU CTPOMHO M3NaracT MaTepuai MpU OTBETE, yMEET
(hopMyIHPOBATH BEIBOJBI U3 M3II0KEHHOT'O TEOPETHIECKOTO MaTepHaia, 3HACT JOMOITHUTEIEHO PEKOMEHIOBAaHHYIO JINTEPATYPY;

6) «XOpoIIO» — CTyJCHT MOKA3bIBACT TBEPbIC U JOCTATOUHO MOJIHBIC 3HAHUS B 00beMe MPOIICHHOI TPOorpaMMBl, TOIMyCKaeT
HE3HAYMUTEIbHBIC OMIMOKH IPH OCBELICHUH 3a-JaHHbBIX BOIPOCOB, IPABUIILHO ICHCTBYET 10 IPUMEHEHHUIO 3HAHUH Ha IIPAKTHKE,
YETKO M3J1araeT MaTepHa;
B) «YIOBIETBOPUTEIBHO» — CTYJCHT ITOKa3bIBACT 3HAHUSA B 00bEMe MPOIICHHOMN IPO-TPAMMBI, OTBETHI H3JIaracT XOTS U C
OMIMOKaMH, HO yBEPEHHO UCIIPABIIIEMBIMHU 110CIIE IOMOIHUTENBHBIX 1 HABOSAIIMX BOIPOCOB, MPaBUIBHO AEHCTBYET MO
NPUMEHEHUIO 3HAaHUI Ha MPAKTHKE;
T) «HEYAOBIETBOPUTEIEHO» — CTYJCHT JOIyCKaeT rpyOble OMMOKN B OTBETE, HE IOHUMAET CYITHOCTH H3JIaraeMoro BOIpoca, He
yMeeT IIPUMEHATh 3HAHUS Ha IIPAKTUKE, 1A€T He-TI0JIHbIE OTBEThI Ha JONOIHUTEIbHBIE U HABOAALINE BOIIPOCHL.

J) «HESIBKa) - CTY/A€HT Ha 3K3aMEH He SBHJICA.

6. YHAEBHO-METOAUWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOpLI, COCTaBUTCIIN

3ariaBue

bubnunoreka

I/I3Z[aTCJ'IBCTBO, rong

JI1.1 | Iunauyk JI. T, Buoxumus: yaebHOE mocodne OnekTpoHHas OMONIMOTEKA Kemeposo: Kemeposckuii
3unkesnd E. I1,, TEXHOJIOTMYECKUN UHCTUTYT
I'pununa C. b., MUIIEBON MPOMBIIIJICHHOCTH
MwomuHa A. B. (ynusepcurer), 2011

JI1.2 | CtBonuuckas H. C. Iurronorus: yueOHUK OnexTpoHHas OuOIMOTEKA Mocksa: MockoBckuil

eIaroruuecKumn
rocy1apCTBEHHBIN
yauBepcureT (MIITY), 2012

JI1.3 | Tymsxosa O. B. Buonorus: yue6HUK DnekTpoHHas OHOIMoTeKa Mocksa: qupexkr-Menua, 2013

JI1.4 | bapoimesa E., TeopeTHuecKre OCHOBBI DnexTpoHHas OuOnroTexa OpenOypr: OpenOyprekuit
Bapanosa O., [amOypr | OnoxuMuu: yueOHOe mocodue roCy1apCTBEHHBII
T. yHuBepcuret, 2011

JI1.5 |HuxusH A., laBsinoBa | bruodusnka: KOHCHEKT nekuuil: | OnekTpoHHas OuOIHOTEKa OpenoOypr: OpenOyprekuii

0.

KypC JIEKIIUH

rocyZapCTBEHHBIH
yHuBepcureT, 2013




ABTODBI, COCTABUTENH

3arnaBue

bubauorexa

W3naTenbcTBO, rof

JI1.6 |Iampaes A. B. Buoxumus: yaebHOE mocobue OnexkTpoHHas OUONIHOTEKA OpenoOypr: OpenOyprekuii
roCcyIapCTBEHHBII
yHuBepcureT, 2014
JI1.7 |Hlaposa E. U. AHTHOKCUJIAaHTbI paCTEHUMH: OnekTpoHHas OMONIHOTEKA Cankr-IlerepOypr:
y4ebHoe mocodue WznarensctBo CaHKT-
[etepOyprckoro
lNocynapcTBeHHOrO
YHuusepcurerta, 2016
JI1.8 |HoBuxoB A. A, Brodmsuka u bnomarepuas: OnekTpoHHas OUOIHOTEKA Omck: OMckuit
Herpos /1. A., MeXaHHUKa: yueOHoe mocooue roCcyIapCTBEHHBIH
ITytunnes B. 1O., TEXHUYECKUN YHUBEPCUTET
Mymokosa A. P. (OMI'TY), 2017
JI1.9 | AbatypoBa A. M., HanoGunorexHonoruu: OnekTpoHHas OuOIMOTEKA Mocksa: BMUHOM.
Barpos /I. B., MPAKTHUKYM Jlaboparopwust 3Hanmit, 2015
Baiixymanos A. A.,
Bonapues A. I1,,
Bpaxe A. P., Pybun A.
b.
JI1.10 | Apremenko A. 1. Opraxmueckast XUMus: y4e0. bubmorexa MUCuC M.: Berci. mk., 2003
nocoOue A CTyl. HEXHM.
crell. By30B
JI1.11 | Yrpromos M. B. HeiiponereneparuBHsie DneKTpoHHas OHOIHoTEKa b.m.: Hayunsrii mup, 2014
3a00JICBaHUS: OT TeHOMA JI0
LEJIOCTHOTO OpraHu3Ma:
MOHOTrpaust
JI1.12 | Kynakosa E. M. Uccnenosanue DneKTpoHHas OuOIMoTeKa Mockga: 6.u., 2019
HEKaHOHUYECKOH
(«HET€eHOMHOI1») aKTUBHOCTH
PETHHOEBOM KHCIIOTHI B
KJIeTKaxX 3JI0Ka4eCTBCHHBIX
OITyXOJEH Pa3IMYHOro
MIPOUCXOXKACHUS: CTyIeHUECKast
Hay4Has paboTa
JI1.13 |Yauuna C. b., I'ennas umxeHepus u OnekTpoHHas OMONIMOTEeKA Omck: OmMckuit
EBmoxmmos U. C. O6mobe30macHoOCTh: yuyeOHOe TOCYIapCTBEHHBIH
nocobue TEXHUYECKUH YHHUBEPCUTET
(OMI'TY), 2019
JI1.14 | ITymmuna E. O. Pa3paboTka BeO-NpHIIOKESHUS DneKTpoHHas OHOIHoTEKa Hpkytck: 6.1., 2022
JUTSL CPAaBHUTEIIEHOTO
TEeHOMHOT'0 aHAJIN3a IPOKAPUOT
C HCIIOJIb30BAaHUEM METOIOB
MAIIMHHOTO 00yJeHNUS:
CTyZeHUYecKast HayJHas paboTa
6.1.2. lono/IHUTe/ILHAS TUTEpPATypa
ABTOpBI, COCTaBUTENN 3arnaBue bubnuoreka WznarenscTBo, roxq
JI2.1 | benenkos 0. H. Armocdepa. Kapanosorusi. DneKTpoHHas OubInoTeKa Mocksa: Atmocdepa, 2005
2005. Ne 1: xxypHan
JI2.2 | bepe3osckuii B. M., XuMusl BUTAMUHOB: OnekTpoHHas OMOIMOTEKA Mocksa: ITumenpomusiar,
Ipeobpaxenckuit H. [ MmoHOrpadus 1959
A
JI2.3 | Bunorpanos B. B., DU3UKO-XUMUYECKHUE METObI OnekTpoHHas OHOIHOTEeKA Cankr-IlerepOypr:
Bunorpanos A. B., HCCIIEOBAHNSI MAaTEPHUAIIOB: Yuusepcurer UTMO, 2019
Mopo3zos M. 1., y4eOHO-METOANYECKOE
Pymsnuesa B. 1., nocobue
Pymsanuesa B. 1.
JI2.4 |T'mppanoBuu B. U., Buoxumus: yuebHnoe mocobue DnexTpoHHas 6uOnroTeKa Munck: TerpaCucremc, 2014

T'unpanosuu A. B.




ABTODBI, COCTABUTENH

3arnaBue

bubauorexa

W3naTenbcTBO, rof

JI2.5 |[CraxanoBa CBemiana |OpraHudeckas XUMUs: yueO. OnexkTpoHHas OUONIHOTEKA M.: Yueba, 2005
BnamieHoBHa, nocooue
Yepuosa Omnbra
ITaBnoBHa
JI2.6 | Apremenko A. U. Opranuyeckas XuMusi: Bbubmmorexka MUCuC M.: Beicu. mik., 2000
VY4eOHHK IS CTYA. CTPOUT.
CTIeI BY30B
JI2.7 | Hewmang O. 5. Oprannyeckast XUMUs: Bubmmorexa MUCuC M.: Bercm. k., 1990
Y4eOHHK JIs CTYA. XUM. CIICIl.
BY30B
6.1.3. MeTroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue Bubnuoreka W3naTenbcTBO, rox
JI3.1 | ®omunseix B. JL, Buoxnumus: yae6HO- OnekTpoHHas OUOIMOTEKA Homxap-Ona: IToBomkckuil
Tapacenko E. B., METOANYECKOe ocodre rocy1apCTBEHHBII
Jenuncora O. H., TEXHOJIOTMYECKUM
ITaBnosckas I1. T yHHuBepcureT, 2014
JI3.2 [CraxanoBa CBemiana | OpraHudueckast XUMUS: OnekTpoHHas OubIMOTEKA M.: Yueba, 2002
BrnamieHoBHa, COOpHHK 33,144 /TSI CAMOCT.
Yepuora Onbra pad. cryxn. crmer. 090300,
ITaBnoBHa, Jlensa 110200, 071000, 330100,
Bnagumup UBanosuy, |330200
[ToroBuu Anatomnmii
Cepreesuu,
Kyparomos I'eopruit
MuxaiinoBuy
JI3.3 | Ilectpsik Upuna Xumus. Paznen: Ha3panue DnexTpoHHas OHOIMoTeKa M.: U3n-Bo MUCuC, 2015
BacunbeBHa, CHIMeHEN | OpraHMYeCKHX COeIUHEHHH:
Anexcanap yueb. mocodue
ArexcaHApOBUY
JI3.4 [CraxanoBa CBemiana |OpraHmdeckas XuMus: Yueo. Bbubnnorexka MUCuC M.: YVueba, 2001
BnamieHoBHa, nocoOue Al MPaKT. 3aHATHIA
Huxudopos Eprennit | s crya. crrer. 0903
Bnagumuposuu
6.2. IlepeyeHs pecypcoB HH(POPMALMUOHHO-TEJIEKOMMYHHKAUOHHO ceTd « AHTEpHET»
31 |Metons http://molbiol.ru/protocol/
132 | National Center for Biotechnology Information https://www.ncbi.nlm.nih.gov/
Kypasnesa I'.A. I'ennas un>xeHepus B https://search.rsl.ru/ru/record/01008553356?
D3 | 6uorexHomoruu: yueonuk. - CI10.: Dxo-Bektop, 2016. | ysclid=Ip5k79uzzr921139272
-328c.
enkynor C.H. I'eneTrueckas HHXEHEPHs https://www.booksmed.com/biologiya/1302-geneticheskaya-
24 inzheneriya-shhelkunov.html
D5 | YuebHOE mocobue Mo opraHuuecKol XUMHH (TEOPHS) https://www.elibrary.ru/item.asp?id=26068521
MMPUMEPBI 1 3AJAYU 11O XMW https://www.elibrary.ru/item.asp?id=39237129
96 | BLICOKOMOJIEKYJISSPHBIX COE/TMHEHUIA
OOPMHNPOBAHUE DKOJIOTUYECKHUX https://www.elibrary.ru/item.asp?id=25478090
KOMIIETEHIIMM V CTYJEHTOB ITP1
7 N3YUYEHUUN JUCHUITJIMHBI "OCHOBBI XUMHNN
[HOJIMUMEPOB"
Morus FO.I'. DnekTponnblii atnac mukpodororpaduit | https://studfile.net/preview/4583346/
98 | ricronormueckix IpernaparoB
BupTtyansHbiit ructonorudeckuii Tu. ConepKut http://histologyguide.com/
79 |umH(bOpManuio 00 3TEKTPOHHBIX MUKpO(oTOrpadusax u
THCTOJIOTMYECKUX U300PAKCHUSIX KIIETOK
510 Buneokypc "BBenenune B OMOOPraHUYECKYIO XUMHUIO" https://www.youtube.com/watch?v=dmxEeWODRbY

https://www.youtube.com/watch?v=dmxEeWODRbY




Bapeimesa, E. Teopernueckne OCHOBBI OHOXUMUM :
yuebHoe nocodue / E. bapriiesa, O. bapanosa, T.

http://biblioclub.ru/index.php?page=book&id=259198

311 |TlamOypr ; OpeHOyprekuit rocyapCcTBEHHBIH
yHuBepcutetT. — OpeHoypr : OpeHOyprekuit
rocyaapcTBeHHBIN yHUBEpcuTeT, 2011. — 360 c.
312 |Mertoas http://molbiol.ru/protocol/
513 Ocrepman JI. A. Xpomarorpadus OeJIKoB u http§://djvu.o.n.l.ine/ﬁle/zPHmMph8ut2jC?
HYKJICHHOBBIX KucIoT. M.: Hayka, 1985. ysclid=Ip5kritji7972214914
314 |Iopran buonHpopmaTnieckux pecypcoB ExXPASy http://web.expasy.org/compute_pi/
6.3 IlepeueHnb MPOrpaMMHOTO odecedeHus!
1 JInuensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
1.2 |[ESETNOD32 Antivirus
I1.3 | Microsoft Office
1.4 |LMS Canvas
I1.5 |MS Teams
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 JaHHBIX
n.1 |eLIBRARY.RU: http://elibrary.ru/
N.2 | SpringLink https://link.springer.com/
N.3 | Onekrponnas oubmunorexa MUCuC http://elibrary.misis.ru/
n.4 |3BbC "Jlanp" https://e.lanbook.com
N.5 |Onekrponnsiii ¢poux https://docs.cntd.ru/?ysclid=lp5ebi71kx985720114
N.6 |Ioamucku Ha 6a3el nanaeix B HUTY MUCHC https://research.misis.ru/library
N.7 |https://www.studentlibrary.ru/ru/pages/catalogue.html
N.8 | http://humbio.ru/humbio/physiology/0005e¢445.htm
.9 |https://booksmed.info/
n.10 |https://openedu.ru/
N.11 | https:/lib.ssmu.ru/elektronnye-uchebniki-dlya-studentov- 1-kursa-po-speczialnosti-lechebnoe-delo-2/
N.12 | https://blog.frontiersin.org/tag/ebooks/
N.13 | https://www.thermofisher.com/ru/ru/home/life-science.html
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHauenue
b-413 YuebHas ayuTopust MPOEKTOp; MYJIbTUMEIUIHAs JO0CKa; MapKepHas JI0CKa,
JOKYMEHT-KaMepa; KOMIBIOTEP TIpeToIaBaTels;
KOMIBIOTEPHBIA ~ Kj1acc Ha 14 KOMIBIOTEPOB, IAaKeT
nuIeH3uoHHbIX TporpamMm MS Office, xommnext ydeOHON
mebenu
B-008 Jlaboparopust "BuomeauuuHCckue | XuMudeckuii O70K: 3 BBITSDKHBIX mmIkada aast paboTel ¢
HaHOMATepHAITBI": JETyYMMH W TOKCHYHBIMH BEIIECTBAMH; JIADOPAaTOpHBIC

CTONIBI C XHMHYECKH CTOMKAM TOKPBITHEM; BaKyyMHBII
POTOpHBI WCHApUTENb; NpenapaTHBHBIC IEHTPHGYTH H
ynbTpaneHTpudyru (5 1T.); mabopaTOpHblE IUIUTKH C
MarHUTHBIM TIepeMeIINBaHUEM ISt Oy YeHHUS
HaHOCTPYKTYPHBIX MAaTepHalioB; YyIBTPAa3ByKOBas OaHSI W
yIABTPA3BYKOBOM IyI JUIi TOMOIEHHU3AlMHd PacTBOPOB;
7Ta0OpaTOPHBI PEaKTOp AJIsI KPYIMHOMACIITAaOHOTO CHHTE3a
HAHOYACTHI; CIIEKTPOMOTOMETp; MpHOOp UIT H3MEpEHHS
JUHAMHYIECKOTO CBETOPACCESHUSI U MOBEPXHOCTHOTO 3apsjaa
HaHoyacTul; pH- Merp; XononuiabHbIE W MOPO3WIBHBIC
KaMmepel; JTHOGMIbHAas CyNIWIKa; CYLNIMIBHBIA  IIKad;
JICMOHHM3aTOP BOJBI, AHATUTHYECKHE BECHI; aBTOMATHUYECKUE
JI03aTOPBI.




b-0023

JlabopaTopus
HaHOMAaTepuanbl'":

"BbruomMe TUIIMHCKIE

buonornueckuit  Omok: namuHapHeid 1mkad Il wracca
3aIIUTHI JUIS TIPOBEJCHUS paboT ¢ KIETOYHBIMH KyJIbTYpaMH
B CTEpUIIBHBIX YCIIOBUSIX; CO2- HUHKyOaTop,
ABTOMATHYECKMHA  CYETYMK  KICTOK;  BOAsHAs  OaHs;
nentpudyra; kempBuHatop (-80°C) m cocynm /[proapa ¢
KUIKAM  a3otoM  (-196°C) nns  IIUTENbHOTO  XpaHEeHUs
KIETOYHBIX ~ JMHMA B 3aMOpPOXEHHOM  COCTOSIHHUM;
XOIIOAWIBGHBIE W MOpPO3HWJIBHBIE KaMephl; HEOoO0XOmnMoe
BCIIOMOTaTeIIbHOE o0opynoBaHue; MHBEPTHPOBAHHBII
(yopecueHTHBIN MHUKPOCKOII; HWHBEPTUPOBAHHBIN
ONTHYECKU  MHUKPOCKON;  aBTOKJIAaB M  YHUKaJbHas
YCTaHOBKA JUI TEHEPAllMH HH3KOYaCTOTHOTO MAarHUTHOTO
TIOJIS.

YuTaabHBIH 3al1
3JIEKTPOHHBIX U3JIaHUHI

KOMIUIEKT y4eOHOH MeOenn Ha 55 MecT i oOydaromiuxcs,
50 HOK c¢ gmocrymom k MWTC «Mutepuer», 3UOC
YHUBEPCHUTETa Yepe3 JIMUHBINH kabuHer Ha miatdopme LMS
Canvas, nmueHsuoHHble mporpaMmsl MS Office, MS
Teams, ESET Antivirus.

8. METOAUYECKHUE YKA3AHUA JJIA OBYYAIOIUXCA

JlucrunnrHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HAYUTEeIFHOTO 00beMa CaMOCTOSTEIbHOH paboTel. OTAeNbHbIE yueOHbIe
BOIPOCHI BEIHOCSATCSI HA CAMOCTOSITENBHYIO IPOPabOTKy M KOHTPOJIUPYIOTCS ITOCPEACTBOM TeKyIel arrectanuu. [Ipu aTom
OpraHW3yIOTCS TPYIIIOBEIC M HHINBUIyaIbHBIC KOHCYIbTalMi. KauecTBeHHOE OCBOCHHE TUCIIUIIIMHBI BO3MOXKHO TOJIBKO ITPH
CHUCTEMaTHUYECKOH CaMOCTOSTENBHON paboTe, UTO MOIICPKUBACTCS CHCTEMOM TEKYIel U pyOeKHOH aTTeCTaIlHH.




