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1. O01mue MoJI0:KeHUs
1.1. Iean 1 3a7a4M 0CBOEHHS THCHUILIMHBI

1.1.1. Lens.

MOJlydeHHe OOYydYaloIMMHUCS CHCTEMHBIX TEOPETHYECKUX M NPHUKIATHBIX 3HAHUH 110
MHUKPOOHOJIOTUA W BHUPYCOJIOTHH, BKIIOYAIOMUX OHOJOTHYECKHE CBOWCTBA MHUKPOOPTAaHM3MOB, WX
pOJIb B pa3BUTUH 3a001€BaHU U (HOPMHUPOBAHUH MPOTUBOMH(EKITMOHHOTO HMMYHHUTETA

1.1.2. 3agaum, penaemMbie B X0/I€ OCBOCHUS TPOTPAMMbI TUCIUTIIINHBIL:

® CoopmupoBaTh CHCTEMY 3HAaHHH O OHOJOTMYECKHX CBOWCTB  MAaTOTE€HHBIX
MHKpPOOPTaHU3MOB, MEXaHW3MOB B3aMMOJICHCTBUS MHKPOOOB C OpPraHU3MOM 4YeJIOBEKa,
0co0eHHOCTeN MH(PEKITMOHHOTO MpoIecca

® OcBouTh METOMBI JUATHOCTUKUA MH(MEKIIMOHHBIX 3a00JICBAaHHUN, MPHUHIUITBI STHOTPOITHOTO

JedeHus U cnenupuueckoil npopuIakKTUKU

1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuunnuza « MUKpoOHOIOoTHsl, BUPYCOJIOTUs» U3ydaeTcs B 1 cemecTpe (aXx) U OTHOCUTCS K YacTH,
dbopmMupyemMoil y4acTHHKaMH 0Opa30BaTelIbHOTO mporecca, Omoka b.1 gucuurummHbl. SBnsercs
JTUCITUTITMHOM 110 BEIOODY.

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisieT 4.0 3.¢.

JlJis yCcTIeIHOrO OCBOEHMS JUCIUIUIMHBI HacTOsIIeH oOydaromuecs AOMKHBI OCBOUTh, B paMKax
00pa3oBaTeNbHBIX CTAaHJAPTOB TIOJHOIO CpeAHEero oOpa3oBaHUs, CIEAYIOIIHME JUCHUILIUHBL
buonorns.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOH JesATeIbHOCTH, MPUOOPETEHHbIE TP OCBOCHUHU HACTOSIIEN
JUCHUIUIMHBI, HEOOXOAUMBI JJIsi YCIIEUIHOTO OCBOEHMS JUCLUIUIMH: MeaunuHCcKas UMMYHOJIOTHUS;
MonnekynsipHas dapmakosiorust; MoJiekyJsipHass U KJIeTodHass uMMyHoJsiorus; OOmias maTtoaorus;
I'enHast uHXeHEpHUs.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOH JesATeIbHOCTH, MPUOOPETEHHbIE TP OCBOCHUHU HACTOSIIEN
JUCUUIIIIMHBI, HEOOXOAMMBI /Jil YCIEIIHOIO MNPOXOXKIAeHus npakTuk: IIpaktuka no mnpoduiro
npodeccuoHaIbHON NeATeNnbHOCTH (JlabopaHTcKas mpakTuka); [IpeanuninomHas mpakTHKa, B TOM

YHUCJIC HAYYHO-HUCCICA0BATCIIbCKAaA pa60Ta.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 1

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Kox n HaumenoBanue Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN




IIK-3 Cnoco0eH TBOpUYECKH UCIOJIb30BATH B HAYYHOM AeSITeJIbHOCTH 3HAHUS

dyHaaMeHTAJBHBIX U NPUKJIAAHBIX Pa3ieoB TUCHUILIMH (MOXYJIeid), OnpeaeaImnX

HANPAaBJEHHOCTH (MPOoUIb) MPOrpaMMbl MATUCTPATYPSI I H3YUYEHHUS] MOJIEKYJISIPHBIX

MeEXaHU3MOB NATOreHe3a 3a00J1eBaHMIi.

[TK-3.1 /11 Mcnonb3yer B
npodeccuoHanbHOM
JESITEIbHOCTH
byH1aMeHTalIbHbIE U
MIPUKIIATHBIE Pa3AeIbl
JTUCIUILINH,
MIPEJICTAaBICHHBIX B
porpaMMe MarucTparypbl
JUTSL KCCIIeIOBaHUS
MEXaHHU3MOB [1aTOTeHe3a

3a00JIeBaHUIA.

3HaTh: cTpoeHue OaKkTepuil U BUPYCOB, OCHOBHBIE (DAKTOPHI
MAaTOreHHOCTH MUKPOOPTaHU3MOB M MEXaHU3MBbI UX JIEHCTBUS,
OCHOBHBIE MEXaHU3MBbI ICHCTBHUS JIEKAPCTBEHHBIX, B TOM YHCIIE

MMMYHOOMOJIOTHYECKUX MTPETapaToB

YMerh: KYJbTHUBUPOBATH U I/I,Z[GHTI/I(I)I/II_II/IpOBaTL MUKPOOPIraHNU3MbI

Baajners npakTHyecKuM ONbITOM (TPYAOBBIMH AeHCTBUAMU):
COBPEMEHHBIMH METOJIaMU UCCEAOBAHUS B 00JIaCTH OAKTEPHUOJIOTHH

" BUPYCOJIOTUHA

IIK-4 Cnnoco0eH JIaHMPOBATh U PeAJIM30BbIBATH NIPOBEACHHE HAYYHBIX HCC/ICI0BAHUI B

00J1aCTH MOJIEKYJISIPHON HMMYHOJIOTHM U CMEKHBIX 00J1aCTAX

[MIK-4. M1 Pacnpenensier
3a/1auu B paMKax
HCCIIE0BATEIIbCKOTO
nmpoekTa GOpMHUPYET TUIaH

HAaY4YHOI'O SKCIICPpUMECHTA

3HaTh: OMONOTHYECKHE CBOWCTBA MUKPOOPTaHU3MOB, (haKTOPbI

MaTOTEHHOCTH BO30yauTeNneil MHPEKIIMOHHBIX 3a00JIeBaHUN

YMmern: HUHTCPIPCTUPOBATDL U AHAJIU3HUPOBATL PC3YJIbTAThI

OKCIICPUMCHTOB

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM €HCTBUSIMH):

6aKTepI/IOJ'IOFI/ILIeCKI/IM N MOJICKYJIIPHO-TCHCTHYCCKUMU MCTOJaMU

[1K-4. 112 PykoBoaut
Hay4YHBIMU
UCCIICIOBAaHUAMU B 00JIaCTH
MOJIEKYJISIPHON
MMMYHOJIOTHH,
MEIULIUHCKOU
OononHpopMaTHKH U

CMEXKHBIX 00JIaCTAX

3HaTBh: OCHOBHBIE MUKPOOHOJIOTUYECKUE METOIbI U CEephbl UX
MIPUMEHEHHUS; 0COOEHHOCTH MUKPOOPTaHU3MOB M BUPYCOB KaK
00BEKTOB MCCIIEI0BAHNUS; IIPAaBUIIA PAOOTHI C BUPYCCOAEPKAILUM

MaTepHuagIoM

YMeTh: MMPOBOAUTD BBIICJICHUEC U I/IIIGHTI/I(i)I/IKaIII/IIO
MHKPOOPTaHNU3MOB; pa60TaTI) C YUCTBIMHU KYJIbTypaMU

MHKPOOPTraHU3MOB

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1eHCTBUAMM):

COBpPCMCHHBIMU MCTOAaMU B obmactu 6aKTepI/IOHOFI/II/I u

BHUPYCOJIOTUU




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
1
YueOHble 3aHATHS
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 72 72
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 12 12
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 48 48
Komnoxsuywm (K) 12 12
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 52 52
B T.4.:
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 52 52
IIpomexyrounas arrecranus (KPIIA), B T.u.: 4 4
3auer (3) 4 4
B yacax: OT/ = 128 128
O6mas TpyI0eMKOCTh KP+CPO+KPITA+CPITIA
aucuumiael (OT) B 3aueTHBIX equaunax: OT/ (8 | 4.00 4.00
qacax)/32




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

1 cemecTp
Ne Mudgp HaumeHnoBaHnue pazaena Coaepixanue pasaesia M TeMbl B
/1 [KoMIeTeHIuH (MoayJisi), TeMbI AUIAKTHYECKUX eIMHUIAX
AUCIHUNJIMHBI
Pa3nea 1. Mopdgoaorus u ¢puznonorns mukpooprannsmon. Undexnns

1 |IIK-3.111, |Tema 1. Mopdomnorus u Knaccudukanus mukpoopranuzmMoB. CTpoeHue
[MK-4. U1, |busnomorus OaxkTepuanbHON KIETKU. MeTo1bl MUKPOCKOIIUH.
[MK-4.1 12 MHKPOOPTraHU3MOB TexHrKa OKpacKu MUKPOOPraHU3MOB.

OcobenHocTr MeTaboar3Ma OaKTepuil.
[TpuHIUIBI KyTbTUBUPOBAHUS OAKTEPUA.
MeTo/1bl BBIAETIEHUS YUCTBIX KYJIBTYp OaKTepUil.
AnTtHOnoTHKU (AB) - MEXaHU3MBI U CIIEKTP
JENCTBUS, MEXaHU3MbI PE3UCTEHTHOCTHU K AD,
METO/bl ONPEJICTICHUSI YYBCTBUTEILHOCTH
Oaxrepuii k Ab.

2 [IIK-3.1UJ]1, |Tema 2. Undekuus Nudexnusa. Knaccudukanus. @akTopsr
IMK-4.111 , MaTOreHHOCTU MUKPOOPTaHU3MOB.

[K-4.1 /12 B3anmooTHOIIIEHHE XO3IMH-MUKPOOPTaHU3M.
AHTUTEeHHAs U3MEHYUBOCTh. COBpEMEHHbBIE
METO/IbI TUATHOCTHKHU U MPOPHUIAKTUKH
WH(}EKIMOHHBIX 3a001eBaHUI
Pa3nea 2. I'eneTuka 0akrepuii. MUKpoOHoTa Tesia YeJI0BeKa

1 (IIK-3.1U]1, |Tema 1. I'enetuka CrpoeHue reHeTUUeCKoro anmapara
[NK-4 U1, [MUKpOOpPraHM3MOB MIPOKAPUOTOB; MEXAHU3MbI TEHETUYECKOTO
[MK-4.1 12 oOMeHa y OaKTepHii; MPUHIIMITEI MOJIEKYISIPHO-

TEHETUYECKUX METOJIOB JUATrHOCTUKHU
MH(EKIIMOHHBIX 3a00JICBaHUIA.
MukpoOronoruueckue OCHOBBI T€HHOM
WH)XCHEPUU 1 OMOTEXHOJIOTHH.

2 TIK-3.1J1, |Tema 2. Mukpobuota tena |MukpoOrora Tena yeaoBeka. MeTtareHoMHbIC
I[IK-4. 111, |4enoBeka HCCJICI0BAHMS MUKPOOHBIX MOITYJISITHH.
[K-4.1 12 OcoOeHHOCTH cOCTaBa MUKPOOHMOMA Pa3IMUHBIX

OTJIEJIOB TeJa 4YesioBeKa. MeTo bl U3y4eHusl.

Pa3znea 3. Bupycosorus




1 (IIK-3.1UJ1, |Tema 1. Bupyconorusa Knaccudukanus supycos. CTpoeHHE BUPYCOB.
I[MK-4.111 , Crparerust BUpyCcHOT0 reHoma. Bzaumoaeiicteue
IMK-4.112 BHUPYCOB C Kj1eTKONH. COBpeMEHHbIE PUHITUITBI

Tepanuu U NpoUIaKTUKU BUPYCHBIX UHPEKINH

Paznen 4. MeToabl MUKPOOMOJIOTHYECKON TUATHOCTHKH

1 [IIK-3.1MJ11, |Tema 1. MeToasr MeToapl MUKPOOHOJIOTHYECKOW THAarHOCTHKH
I[MK-4 U1, [mMukpoOmosornuecKon nH(}EKITMOHHBIX 3a00neBaHnid. JlmarnocTuka
[IK-4.1]12 TUATHOCTHUKU OakTepuanbHBIX HHPEKIH. OCOOEHHOCTH

MH(PEKITNOHHBIX JTMAarHOCTHKHU BUPYCHBIX MHEKITHI
3a00/1eBaHUH

3.2. IlepeyeHp pa3aejioB, TeM [JTUCHUILUIMHBI [JISI CAMOCTOAATEJbHOI0 M3y4YeHHS
00y4aImuMucs
Pasnenm 1 TCMbI JUCHUIUIMHBI IJI1 CAMOCTOATCIBHOI'O U3YUCHUS O6y‘-IaI-OH_II/IMI/IC$I B IMporpaMme HE

IIPELyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne
n

/n

Buasi
Y4eOHBIX
3aHATHI /
¢popma
MPOMEIK.

aTrecTanuu

Ilepnon o0yuenus (cemectp)
IHopsaaxoBbie HOMepPa U
HANMEHOBaHMeE Pa3/ieJIoB.
IHopsaaxoBbie HOMepPa U
HANMEHOBaHHeE TEM pa3/eJioB.

Tembl y4eOHBIX 3aHATHH.

KoanuecTtBO
JacoB
KOHTAKTHOM

padoThI

Buawbl
KOHTPOJISA

yCneBaeMoCTH

Dopmbl

KOHTPOJIA

yCIeBaeMOCTH U

MPOMEKYTOYHOH

aTrecTalnu

KII oy

2

3

6

7

1 cemectp

Pa3nen 1. Mopdoorus u ¢pusuonoruss MUKpoopranuzMoB. MHpexus

Tema 1. Mopdonorus u ¢pusnoaorus MUKpOOpraHU3MOB

1

J3

CrpyKTypa NpoKapuoTHUECKOU
KJIeTKH, XUMHAYECKUH U

AHTUT€HHBLIN COCTaB

JIII3

[TpuHuMne! K1accuduxanuu
MHUKpPOOPTaHu3MOB. MeTobl
MHUKPOCKOITMYECKOTO U3yUeHUS

MUKPOOPraHu3MOB

JII3

Mopdomnorust 6akTepuid.
CrpoeHue 6akTepuanbHON
KJIETKH. MeTOo1bl OKpacKu

MHKPOOPTraHU3MOB

J3

dusnonorus 1 MeTaboInu3M
OakTepHii, CrIocOOBI MOTY4YEHUS

SHEPruu

JIII3

[TuraTensHble cpeapl. MeToabl
BBIICJICHUS YHUCTBIX KYJIBTYP
Oakrepuii. DepMeHTaTUBHAS
aKTUBHOCTb, POCT U
pa3MHOXKEHUE OaKTepuil.
MeTto1b1 HAECHTHUPUKATUU

MHUKpPOOPTaHHU3MOB




JII3

AHnTHOMOTHKY (K1accudukams,
CIIEKTp ACHCTBUA). MeXaHU3MBbI
PE3UCTEHTHOCTH OaKTepuil K

AHTUOMOTHUKAM

Tema 2. Undexuus

1

J3

Wudexnmonnsiii mpouecc.
B3anMooTHOIIEHHE X035UH

MHUKpPOOPTraHu3M

JII3

(DaKTOpH IIaTOr¢HHOCTHU
MUKPOOPraHHu3MOB.

EaKTepI/IaJ'ILHBIe TOKCHUHBI

Texkymuii pyOeKHbII KOHTPOJIb
no pazzaeny 1. Mopdomorus u
($u3HOIOrHUsl MUKPOOPTaHU3MOB.

WNndexuus

Pa3nean 2. ['enetuka Gakrepuii. MukpoOuoTa Teja yesoBeka

Tema 1. ['eHeTHKA MUKPOOPTaHU3MOB

1

J3

Opranuzanus reHoma
npokapuot. ['eHoTUnuueckas u
(dheHoTHIIMYECKAsT N3MEHYHBOCTh

MHKPOOPTraHU3MOB

JIII3

OCHOBBI T€HETUKH TPOKAPHOT.
Myranuu. bakrepuodarmu.

['opu3oHTaNBHBIN IEPEHOC I'EHOB

JIII3

DBoJToHs OAKTEPHIA.
OCHOBHEBIE HBOJIOIIMOHHBIE
BETBH, UX CTPYKTYPHBIC H

(buzmoIOTNYECKre 0COOCHHOCTH

Tema 2. MukpoOuoTa Tesa yeoBeKa

1

J3

MuxkpoOunora Tena yenoBeka.
MeTareHoMHEBIC HUCCICOOBaHUA

MUKPOOHBIX TOITY IS




2 JIII3 MonekynsipHO-TeHETHUECKHE 4 T
TEXHOJIOTHUH UCCIICIIOBAHUS
OaxkTepuii: METOIbI
aMIUTU(UKAIIAHA HYKJICHHOBBIX
KHCJIOT U
BBICOKOTIPOU3BOAUTEIIHEHOTO

CEKBEHHUPOBAHUS

3 K Texyuuii pyOeKHBIH KOHTPOJIb 4 P
o pazzaeny 2. ['enetuka

6akrepuii. MukpoOuora tena

YeJloBeKa
Pasnen 3. Bupyconorus
Tema 1. Bupycomnorus
1 J3 Knaccudukanus BUpycos. 2 Jil|

CrpoeHue BUpyCOB U CTPaTEruu
ux penpoaykuuu. CoBpeMeHHbIE
MIPUHIUIIBI TEPANUU BUPYCHBIX

nH(peKImii

2 JIII3 OCHOBHBIE CBOMCTBA BUPYCOB. 4 T
BzaumopeiictBue Bupyca ¢
KJIETKOH. MeToIbI MHAUKALIAN U

UACHTU(PUKAIIIN BUPYCOB

3 JII3 Bo30yaurenu BUpyCHBIX 4 T
3a00JIeBaHUI YEI0BEKa, UX
TCHETUYECKasi U aHTUTCHHAS

HU3MCHYUBOCTH

4 JII13 OcHOBBI UMMYHONTPO(MUITAKTUKA 4 T
1 UMMYHOTEpAIUU BUPYCHBIX

nHpeKun

5 K Texkymuii pyOeKHbII KOHTPOJIb 4 P
o pazaenam 3 u 4.
Bupyconorus. MeTtobl
MUKPOOHOJIOTUYECKOM

JUAarHOCTUKH

Pasnen 4. Metosl MUKPOOHOJIOTHYECKON THAarHOCTHKHU

Tema 1. MeToapl MUKPOOHOJIOTHUECKONM TUAarHOCTUKU WH(EKITMOHHBIX 3a00JIeBaHUI




1 JIII3 MeToapl MUKPOOHOJIOTHYECKOM 4 T 1 1
JTUATHOCTHKY WH(ECKITMOHHBIX
3a0oneBannii. OCOOEHHOCTH
JTUATHOCTHKHU BUPYCHBIX

uH(peKuui

Texymuii KOHTPOJb yCHEBAEMOCTH OOYyYaIOLIErocs B CEMECTpe OCYLIeCTBIAETCA B (opmax,
MPEeTYyCMOTPEHHBIX TEMATHYECKUM ILJIAHOM HACTOALIEH paboyeil mporpaMmbl JUCIUTIIUHBL.
@DopMBI TPOBEICHUST KOHTPOJISL yCIIEBAEMOCTH M MPOMEKYTOYHOHN aTTeCTAIlUU 00YUYaIONINXCs /BUTBI

paboThI 0OYJArOIIUXCS

Ne ni/m @opMbI POBeIEHUS TEKYIIEr0 KOHTPOJIs ycneBaeMocTd U |Buabl padoTsi
NpoMeKyTouHO# aTTecTanuu odydaomuxcs (PTKY) o0yvarommxcs
(BPO)
1 Kontpons npucyrcrus (KIT) [IpucyrcTBue
2 Ompoc ycrusiit (OY) Brimonnenue
3a/1aHMs B YCTHOU
dbopme

4.2. ®opMbl NPOBEICHUS NIPOMEKYTOYHOH ATTECTALUN
1 cemectp
1) ®opma npomMeKyTOUHOM aTTeCTAllUy - 3a4eT

2) @opma OpraHu3anuy IpoMeXyTouHOM arrectanuu -KoHTpons npucyrcrBus, Onpoc yCTHbIN



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

1 cemectp
@®opMbI TEKYLIIETO CooTBeTCTBHE OLIEHOK
Makc.
KOHTPOJISI Kou-Bo . wkok
Bujbl 3aHaTHi _| kos1-Bo | PEHTHHIOBBIM oaLs1aM
ycIeBaeMOCTH/BH/IbI  |KOHTPOJIeil
- 02,1108 | T BTK|O1.[Xop.| Y n0Ba1.
JlaGopaTopHo-
npaktuueckoe  |JIII3| Omnpoc yctheiii | OY 12 300 B| T |25 17 9
3aHsATHE
KomnokBuym K Omnpoc yctueiii | OY 3 702 B| P |234|156| 78
Cymma 6asuioB 3a ceMecTp 1002

5.2. Kpurtepuu, mokasatejqu M NOPSAOK NPOMEKYTOYHOH aTTecTallud O0y4YalOUIUXCH C
HCNO0JIb30BaHHEM 0a/UIbHO-peldTHHIOBOM cucTteMmbl. Ilopsinok mepeBoga pelTHHIOBOH OLEHKH
o0y4aromerocss B TpaIHIHOHHYI0 CHCTEMY OLEHOK

ITopsinoxk MpoMe:KyTOYHOI aTTecTaMU o0ydaromerocss Mo JMCHMILIMHE (Moay./a10) B ¢opme
3a4éra

ITo mToram pacuera pelTuHra mo aucuuIIMHE B 1 ceMmecTpe, oOydaromuiics MOXeT OBITh

AaTTCCTOBAH I10 JUCHUIIIIMHC oe3 IMOCCHICHUA MMPOUCAYPhI 3aqéTa, IIpH yCJIIOBUM:

OuneHka PeliTHHTOBBII 0211

3aureHo 600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U

NMPOMEKYTOYHOM aTTeCTAllUN

1 cemecTp

o))

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa

CucreMaTuka MMpOKAapUoOT. OcCHOBHEIE NpUHIOUIIBI KJ'IaCCI/I(I)I/IKaLII/II/I MMPpOKAapHUOTHBIX

MHKPOOPTaHHU3MOB. buorenetnueckas u HyMCpHUUCCKas KJ]aCCI/I(l)I/IKaLII/II/I.

MI/IKpOCKOHI/I‘{CCKOe HN3Y4YCHHUC KHUBBIX MHUKPOOPraHU3MOB. Metonabl (I)a3OB0-KOHTpaCTHOI7I u
TEMHONOJIbHOM’ MHUKPOCKOIIUU: MPUHIHAIL pa6OTBI (I)EBOBO-KOHTpaCTHOFO 1 TCMHOIIOJBHOTO
MHKPOCKOIIOB; I/IH(I)OpMaTI/IBHOCTL; MNPpUMCHCHHC B J'Ia60paT0pHOI7I JANarHoCTUKeE I/IH(I)CKI_II/IOHHBIX

3200J1€BaHUIL.

OCHOBHEIE MCTOABI HMCCIICOOBAaHUA MOp(i)OJ'IOFI/II/I MHUKPOOPTAaHU3MOB. HpOCTHe 1 CIIOXKHBIC

METObI OKpPACKHU.

CpaBHHTeNbHAs XapaKTePUCTUKA MOP(OJIOTHH M OpraHU3alUU KIETOK IMpPO- M IYKapHOT.
Mopdonoruueckue ¢opmbl OakTepuii, MpUMEpbl MATOTEHHBIX MPEICTaBUTENICH B OTACIBbHBIX

I'pyniax.

AHaTomusi OaKTepUaIbHOM KJIETKH (CXEMaTHUYECKOE CTPOCHUE «UACAM3UPOBAHHOW» OaKTEpHH).
Ponp pasnuyHbIX XMMHUYECKHX COCIUHEHUH B (POPMHUPOBAHUU KIETOUHBIX CTPYKTYp H

(GyHKIIMOHUPOBAHUU OAKTEPHiA.

. Ctpyktypa OaktepuanbHOi kieTkd. [{utornasma GakTepuii; XUMUYECKUNH COCTaB U OpraHU3alusl.

BHYTpI/IHI/ITOHHaBMaTI/I‘IeCKI/Ie BKIIIOUCHHA, HUX IIpUpPOJa M 3HAYCHUC [JId KICTKH, MCTO/BI

BBISIBJICHUS.

Crpykrypa OakTepuanbHOM KiIeTKU. l[uTomnasmatuyeckass mMeMOpaHa OaKTepuil: XHMHYECKas
npupojia, ctpoeHue u GyHKIUHU. TpaHCIIOPT BEUIECTB UYepe3 [UTOIUIa3MaTHUECKyI0 MEMOpaHy.
Ctpyktypa OakTepHaIbHON KIETKU. SIMepHBIi amnmapaT OakTepHaTbHON KIETKW: XUMHUYECKas U

CTPYKTypHasi opranusaiusi, yHkuuu. Metopsl BbISIBICHUS HYKJIEOUIa.

Knerounas crenka Oaktepuii. Ee cTpoeHune y rpaMmosioRKUTENbHBIX U I'PaMOTPULATEIbHBIX

OaxTepuil. OyHKINUU KIETOYHOU CTEHKHU. L-hopmbl OakTepuil 1 X CBOWCTBA.



10.

11.

12.

13.

14.

15.

16.

17.

Crpykrypa OakTepHaJbHOM KJIETKH: OpraHu3anus U (YHKUUH TOBEPXHOCTHBIX CTPYKTYP
OaKkTepuanbHON KIIETKHU (KarCysbl, CIU3UCTBIE CIIOHM, YEXJIbI, BOPCUHKH). MeTOIbl BBISBICHHUS

Karncy.

Ctpyktypa OaktepuanbHoi kieTku. JKrytuku Oakrepuil. Tumbsl pacnosioxeHwus,
yIBTPAaCTPYKTYypa, 3HaU€HUEe, CIIOcO0b! BhIsABICHUA. Bopcunku (muiau, GpumOpun), noapasiesneHue,

CTPOCHUC, 3HAUCHHUC.

Crnopsl  OakTepuif, HUX CTpoeHHE, YycioBUs oOpasoBaHus. IlpakTuueckoe 3HaueHHe
crnopooOpa3zoBanus. I[Ipumepsl crnopooOpasyromux OakTepuil C pPa3IUYHBIM PACHOJOKEHUEM

9HAOCIIOP. MeTobl BBISIBICHUS.

ITuranue MUKPOOPIraHu3MoOB. CriocoObl MOCTYIVICHUS NMHUTATCIIbHBIX BCIICCTB B 6aKTepI/IaJII>Hy10
KJICTKY. HO,Z[pa?»I[eJ'IeHI/IC MUKPOOPIraHU3MOB I10 THUIIAM IIHTAHHA B 3aBUCHMOCTH OT HMCTOYHHKA

yriepoaa, SHEPruu 1 JOHOPOB 3JICKTPOHOB. CDaKTOPBI pocTa.

OcobeHHOCTH MeTaboJiM3Ma OAaKTepUil: MHTEHCHBHOCTh OOMEHA BEIIECTB, Pa3HOOOpa3He THIIOB
MeTa0oIM3Ma, MeTaboIMYecKasl TNACTHYHOCTh. [Iutanue OGakrepuii. Knaccudukanus 6axrepuit o
tunaM nutanusa. [lorstue 00 ayrorpodax, rereporpodax, campodurax, aOCOIIOTHBIX U

(bakynbTaTUBHBIX Mapa3UTax, MPOTOTpodax, aykcoTpodax.

®dusnonorust 6akTepuii: pocT U pazMHOXKeHue. [lyTn peanmsanuu reHeTundeckord nHpopmanuu y
OakTepuil (0COOCHHOCTH TMPOIIECCOB PETUIMKAIIMN; OMOCHHTE3 Oelika, KaK pealu3arus MepBUIHON

TE€HETUYCCKON MHPOPMAIIHH ).

buoxumunueckue cpoiictBa Oaktepuil. DepMEHTbl MHKPOOPIaHU3MOB, HUX KilacCHU(UKaIUS.
[TocTosiHHBIE M HENMOCTOSIHHbIE ()EPMEHTHI, T€HETHUYECKasl Peryysuus. JK30- U 3HAO(DEPMEHTHI.
CnenudpuuHocts AedcTBUS (pepMeHTOB. DepMEHThl MAaTOT€HHOCTH. MeToabl U3y4YeHHUs
(depMeHTaTUBHON aKTMBHOCTH OakTepHil M HCHOJb30BaHME €€ I MAeHTU(dukanuu OakTepuit

(KyJIpTypanbHON 1 OMOXUMUYECKOM).

DHepreTuyeckuil MeTabonu3M MHUKpOOpraHu3MoB. CriocoObl MOJIy4eHHs] SHEPTUU Y MPOKAPHUOT:
OpoxeHue U jabixaHue (OMOJOTHYECKOE OKHCIIEHHE), CPAaBHMUTENbHAs XapaKTepUCTHUKA. THIIbI

OpO’KeHUsl, IPUMEPBHI.



18.

19.

20.

21.

22.

23.

24.

25.

26.

JlpIxaHue MUKpoOpraHuzMoB. Knaccuduxaiuss npoKapHOT MO OTHOIIEHHIO K MOJEKYJISIPHOMY
kucnopony. OcoOEHHOCTH OpraHu3alUM JbIXaTeIbHOH Ilemu y OOJUTaTHBIX a’poOoB,
(baKynpTaTUBHBIX U OOJUTaTHBIX aHadpoOoB. [TpumMepsl. MeTobl KyIbTUBUPOBAHUS OOJIUTATHBIX

aHa’poOoB

MeTozapb! BBIACIEHUS YUCTBHIX KYJIbTYP a3pOOHBIX OakTepuil. DTarnbl BBIACICHHUS YUCTHIX KYJIbTYP
no Jpuransckomy. KynbTypanbHble cBoiicTBa Oaktepuil. [IpocTeie U ClOKHBIE NMUTATEIbHBIC

Cpenpbl.

AnTtnouoruku. Onpenenenue. Knaccudukanus no cnekTpy ¥ THILy aHTUMHUKPOOHOTO JeHCTBHUS.
[TpumMepbl aHTHOMOTUKOB Ka)kJOW rpynmsl. MeToab! onpeaencHus 4yBCTBUTEILHOCTH OaKTepuil K
anTHOnoTHKaM. MynbruniekcHas IILP u cekBeHupoBaHUE B ONpeAENCHUH JIEKapCTBEHHOU

YCTOMYUBOCTH.

Antnounotuku. Knaccudukanus mo MexaHu3My JIEUCTBUSA. MeXaHM3MBl TEUCTBUS b-TaKTaMHBIX
AHTUOMOTHUKOB,  aMUHOTJHMKO3UJOB,  MaKpOJHJOB, TETPAIIMKINHOB, (TOPXHUHOJOHOB,

pudamuiiHoB. [IprMepsl aHTHOHMOTHKOB.

JlexapcTBeHHasi yCTOMYHMBOCTH MUKPOOPTaHU3MOB: MPUPOJHAS W MpHOOpeTeHHas. MeXaHU3Mbl
JIEKApCTBEHHOM  yCTOMYMBOCTH. DOpMUpPOBAHME U  PACHPOCTPAHEHHE JIEKAPCTBEHHOM

YCTOWYMBOCTH U IyTH €€ MPEOJOJICHUSI.

bakrepuodaru. Ilpupona u cBoiicTBa (¢aroB. YmepeHHble ¢aru, UX B3aUMOACHCTBHE C

OaktepuanbHOU KiIeTkou. [Ipodaru. SABnenne nuzorennu. darosasi KOHBEPCHS.

bakrepuodaru. Ilpupona u cpoiictBa ¢aroB. BupynentHsie ¢aru, ux B3auMOJAEHCTBUE C

OakTepuanbHOU KiIeTKou. [IpuMenenne garoB B OMOTEXHOIOTUN, MUKPOOHOJIIOTHH U MEIUIIUHE.

CTpOGHI/Ie 6aKTepI/IaJH)HOFO reaoMa. OTIHYHUTENLHBIE OCOOCHHOCTU Oopranusanuu TIrcHOMa

npokapuort. ['en, onepon, moomibubie JIHK-316MEHTHI.

OrouCTUYECKUE TEHETUUYECKUE DJIEMEHTBI OAKTEPHil: TPAHCIIO30HBI, M1a3MuIbl. DyHKIIMOHAIbHBIE
kiaccel wiazmua: F-, R-, Col-mnasmunel, mia3Musl TaTOreHHOCTH, MJIA3MUJBI OMOETpaIallii,

KPHUITUYCCKHUC TJIa3MUBI.



27.

28.

29.

30.

31.

32.

33.

34.

35.

[Inasmuael, npupona, moApas3aciceHue, CBONCTBA. 3HAUYCHUE B JETEPMUHUPOBAHUM MATOTE€HHBIX

NPU3HAKOB U JIEKAPCTBEHHOM PE3UCTEHTHOCTH OakTepHii. Mcronb30Banne B TeHHOM WH)KEHEPUH.

MukpoOH1OI0rHuecKue OCHOBBI I'€HHON HMHXEHEPHUH U OMOTEXHOJIOIMH -KIOHHPYIOIIUN BEKTOD,
sHJoHyKnea3sl pectpukunu, JHK-nurass, knonuposanue JHK. Ilpumenenue reHHOM
UH)XEHEPUU B MUKPOOHOJIOIMYECKOM OMOTEXHOJOTHH: CO3/1aHUE JMATHOCTUYECKUX, JIEYEOHBIX U

HpO(bI/IHaKTI/IquKI/IX npenapaTron

MonekyIsipHO-TeHeTUYECKHE METOAbl JIHAarHOCTUKH. AMIUVIM(QUKAIMOHHBIE TEXHOJOTHUU:
koHBeHIMoHanbHas IILIP, IIL[P B peansHOM Bpemenu. Hekoropeie paznoBugnoctu IILP: IILIP ¢
oOpatHO#l TpaHckpunuued, mynapTuruiekcHas [P u np. OOGnactu nmpuUMeHEHUs eHETHYECKUX

TEXHOJIOTHUH.

MOJ'IeKy.]'ISIpHO—l"CHeTI/I‘leCKI/IC MCTOJAblI AUAIrHOCTHKH. FI/I6pI/II[I/I3aI_II/IOHHBII71 AHAJIN3 HYKJICHHOBBIX

KHCJIOT, CCKBCHHUPOBAHUC I[HK Oonactu IMPUMCHCHHA 'CHCTUUCCKUX TEXHOJIOTHH.

['opuzonTanbHplli 0OMEH TeHOB y mnpokapuoT. Konbroranus y Oaktepuil. THIbl JOHOPHBIX

+ + - -
knetok F , Hfr u F' u coctostnue F-mna3munet B kinetke. Dtanbl ckpemuBanust F x F u Hfr x F

. 3HaucHUeE KOHBIOI'alliH.

I'opuzoHTanbHbIl 00MeH TeHoB Yy npokapuoT. Tpanchopmanus. [Ipupona Tpanchopmupyromero

arenrta. Ctaauu Tpancopmanuu. 3HaueHUe.

['opu3oHTanbHBIE OOMEH TE€HOB Yy MPOKapuoT. TpaHCAyKIMS, THUIBI TPaHCIYKIIUU:

Hecrienuduaeckas, cnenupuyeckas, abopTuBHas. 3HaYCHNUE TPAHCTYKITHH.

Muxkposkosorus Tena yenoBeka. OyYHKIIUN HOpMaIbHOW MHUKpOOHOTHI. DaKTOpHI, BAUSIONIME Ha

Ka4eCTBEHHBIN U KOJTMUECTBEHHBIA COCTAB MI/IKpO6I/IOTBI.

MukpobuoTra TOJICTOTO KHUIIEYHHMKA KaK OCHOBHOM pe3epByap MHUKPOOHOU Quopbl
Makpoopranusma. KauecTBeHHbI U KOJWYECTBEHHBIN COCTaB, KpaTKas XapaKTepUCTUKA. MeTo bl
U3yYCHUS: KyJIbTypaJdbHbIi  METOJ, MOJIEKYJIIPHO-TEHETHYECKU  —  HM3Yy4YEeHHE

METarcHomMa. BnonpenapaTLI AJId KOPPECKIHUU MI/IKpO6I/IOTBI KHIIICYHHUKA.



36.

37.

38.

39.

40.

41.

42.

43.

44,

CoBpeMeHHOe TpejcTaBiIeHHe 00 HWHQPEKIIMOHHOM TMpolecce (B3auMOJACHCTBUE ‘‘TIapa3uT-
X035MH”’), TUHAMHKA Pa3BUTUS U CTaauu MHGEKIHOHHOTO Tporecca. MHbekimonnas 6oye3Hb,

yCJI0BUs €€ BOBHUKHOBCHUSA, ICPUOIABI HH(I)CKHHOHHOﬁ 00JIe3HU.

@®opMbl WHGEKIIMOHHOTO Tpoliecca: OeccuMmnToMHas U MaHupecTHas (MHPEKIIMOHHOE
3aboneBanue). Ilompasgenenue MaHupecTHBIX (OPM MO ITHOJIOTUYECKOMY  areHTy,
MPOUCXOXKICHUIO, HICTOYHUKY HH(EKIIUU U pe3epByapy BO30OYIUTENS B IPUPOJIe, KOHTATHO3HOCTH,
CTETNICHH PacCHpPOCTPaHEHUs M0 OPTaHU3MYy, MYTSIM PaCHpPOCTPaHEHUs, BBIPAXKEHHOCTH CHUMIITOMOB,

AJIUTCIIBHOCTU TCUCHUS, IOBTOPACMOCTHU. HpI/IMepBI.

IlaTorenHocts u BUPYJICHTHOCTL MHUKPOOPIraHHU3MOB. OCHOBHBIC (I)aKTOpBI IaTOr€HHOCTHU

((paxTopsl afare3nu 1 KOJIOHU3ALMH, HHBa3UBHbIE, aHTH(arouTapHble PaKTOPbI, TOKCHHBI).

BaKTepI/IaJ'IBHBIC TOKCHHBI. CpaBHI/ITCJ'ILHaH XapaKTCPpUCTHUKAa 3K30TOKCMHOB U OSHIAOTOKCHHOB.

Knaccugukarus sk30TokcuHOB. OCHOBHBIE CBOMCTBA M MEXaHU3MBI AeicTBus. [Ipumepsl.

Bupycsl. Onpeznenenue BUpycoB Kak 0coObIX GopMm opranusanuu Matepuu. [lonstue o BupuoHe,
yIBTPACTPYKTYpa, TUINBI cUMMeTpuH. OpraHu3aius reHoMa BHUPYCOB. DTallbl B3aUMOJICHCTBUS
BUpyca Cc KieTkoi. PazHooOpasue crnocoO0B NMPOHMKHOBEHHUS BUPYCHOTO I'€HOMa B >KHBOTHBIC
kieTkd. buonoruueckas crnenuuyHOCTh BUPYCOB, pOJib MEPBbIX (a3 UH(EKIUU B OMpeeICHUH

CIICKTpa X034€B BUPYCaA.

Knaccudukanus BupycoB. OCHOBHBIE XapaKTEPUCTUKH, KOTOpPbIE HCHOJB3YIOT TMpHU
knaccudukanuu. Knaccudukanus BUPyCOB B 3aBUCUMOCTH OT THIIA T€HETUYECKOTO MaTepuaa.

Knaccudukanus banrumopa.

B3anmoneiicTBue BUPYCOB C KJIETKOW. AjcopOums, TPOHMKHOBEHHUE, pa3eBaHUE KaK JTallbl
penpoayKIuu BHpPYcOB. Pollb BUPYCHBIX M KJIETOUHBIX O€NKOB B ATUX mpoieccax. COopka
BUPYCHBIX yacTull. D¢ dekT narepdepeHnn Mex 1y BupycaMmu. THIIBI B3aUMOJIEHCTBHUSI BUPYCOB C

KJIETKOW: MMPOTYKTHUBHBIN, a00PTUBHBIN, HHTETPATUBHBIN.

[HapctBo BupycoB. OmnpeneneHue BUPYCOB Kak OCOOBIX (pOpM opraHu3allud MaTepuu. ITarmbl
penponyknuu. Ocobennoctu penpoaykiuu PHK-comepxamux BupycoB (+PHK u -PHK-

T€HOMHBIX, PETPOBUPYCOB).

[IpoTuBOBHpPYCHBIE HMMYHHUTET. ['yMopanbHble (AKTOPbl BPOXKICHHOTO HMMYHHTETA.
Wntepdeponst | u Il THna: ocHOBHBIE KIETKU-MPOAYLEHTH U KIETKU-MULICHU; OMOJIOrMYECKHE

3¢ dexTsl. MexaHu3M npsiIMOro NpOTUBOBUPYCHOTO AeiicTBus. [IpakTnyeckoe mpruMeHEHNUE.



45.
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48.

49.

50.

51.

52.

Mogenu nns KyJIbTHBHUPOBAaHHUS BHPYCOB: KJIETOYHBIE KYJIbTYpPbl, SJMOPHOHBI NTHI], OPTaHU3M
71a00paTOPHBIX JKUBOTHBIX, UX OIleHKa. KiaccU(pUKaIus KIETOUYHBIX KYJIbTYp, NPUMEHSIEMBIX B
BUpycosoruu. MHaukanus BUPYCcOB Ha OHOJOrHMUecKUX Mojensx. IlpuHuunsl uaeHTuduxanuu

BHUPYCOB.

061_1_[8.51 CXEMa BUPYCOJOTHICCKUX HCCIIEJOBaHMH. L[I/ITOHaTI/I‘{CCKOC JIEeHCTBHUE BUPYCOB. cDOpMH
IMPOABJICHUA HHZ[ I/IHI[I/IKaL[I/ISI, I/I,ZleHTI/I(I)I/IKaI_II/ISI U TUTPOBAHUC BUPYCOB C IMOMOLIBKO MCTOAOB

LI, 6msek. [IpakTudeckoe mpuMeHEHHeE.

JlaGopaTopHasi AMAarHOCTUKAa BUPYCHBIX HH(EKIui. XapakTepucTHKa HpsMbIX (0OHapyxeHHe
BUpYCa, BHUPYCHBIX AHTUI'C€HOB U HYKJIEMHOBBIX KHCIOT) W HEOpPSIMbIX (BHPYCOJOTHYECKHE,
CEepOJIOTHYECKHE) METO/I0B nabopaTopHOi IUAarHOCTUKHU BUPYCHBIX

uHpexuii. MHGopMaTUBHOCTH, MPEUMYIIIECTBA U HEJOCTATKH.

Peaknust HeWTpanuzanuu BUPYCOB KaK OJAMH U3 OCHOBHBIX METOJOB JAMATHOCTUKH BUPYCHBIX
UH(DEKIUNA: CYyIIHOCTh, CHOCOOBI TOCTAaHOBKH, HJICHTH(UKAIMS BUPYCOB U OOHApYyKEHHE

BUPYCHEHUTPATU3YIONINX aHTUTEI.

[IpotuBoBUpycHasi Tepanus. MeXaHU3MBI JAEUCTBUS OCHOBHBIX TPYNI MPOTHBOBUPYCHBIX

npenapaTtoB. CoBpeMeHHbIE MOIX0AbI K pa3padoTKe aHTUBUPYCHBIX XMMHOIIPENapaToB.

OCHOBHBIE METOJbl MHUKPOOHOJOTHYECKOM IUATHOCTUKH WH(PEKIIMOHHBIX 3a00JIeBaHUM:
MUKPOCKOIUYECKHH, OaKTepuoJIOrHuecKuii, OMOJIOrHYeCcKui, HUX xapaktepuctuku. llens

HCCIICOOBAHUS, ITPAKTUICCKOC ITPUMCHCHHUC.

OCHOBHBIE METOJBl MHUKPOOHMOJOTHYECKON JTUAarHOCTUKH HWH()EKIMOHHBIX 3a00JCBaHMIA:
CEpOJIOTUYECKUM, MOJIEKYJISIPHO-TEHETUYECKUI, UX XapaKTEPUCTUKHU. Y CKOPEHHBIE METOJIBI U

MCTObI SKCIIPECC-ANATrHOCTUKH.

Bakmunuel, ux xiaccudukamus. XapakTEepUCTHKa COBPEMEHHBIX BaKUWHHBIX IPENapaTos.

OcCHOBHBIC TpGGOBaHI/ISI, MNPCABABIACMBIC K BaAKIIUHAM.

3ayeTHbIN OUJIET VISl MPOBeAeHUS 3a4éTa

denepanbHOE TOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHE
BbICIIEro oOpa3oBaHus «Poccuiickuii HAIMOHABHBIN HCCIIeI0BATEIbCKUI METUITTHCKU T

YHUBEPCUTET



nMmenu H.M. IIuporosa» Munucrepcrsa 3apaBooxpanenus Pocculickon @enepanuun
OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccun (ITuporosckuii Y HuBepcurer)

3aveTHBINA OMJIeT Ne

JUTs ipoBeieHus 3averta o aucuumumae b.1.B.B.02.02 Mukpo6uosorus, BUPYCOI0Tus
1o mporpamme Maructparypsl
0 HampaBJICHUIO oAroToBKY (crneruanbHocTh) 06.04.01 buonorus

HaIpaBJIeHHOCTH (Mpoduis) MosekynsapHas HMMYHOJIOTHS
1. [ToBepxHOCTHBIE CTPYKTYpPbI OakTepuanbHO# KieTku. Kiierounas cteHka Oakrepuil.
2. DHJI0 U1 SK30TOKCUHBL. CpaBHUTENIbHASA XapakTepucTuka. [Ipumepsr.

3. Knaccuduxkanus BupycoB. CTpaTerus BUpyCHOIO TeHOMa.

3asenyronuii Kadapckas Jlrogmmna BanoBHa

Kadenpa muxpoduonoruu u supyconoruu UM




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1s1 NOATOTOBKHU K 3aHATHAM JIEKIIMOHHOT0 TUIIA 00y4aIOIIMIACH T0JIKEeH

03HAKOMUTHCS C TEMOU JICKIIMH

JIJ1s1 MOATOTOBKHU K 3aHAATHAM JIEKIIMOHHOTO TUIIA 00y4aIOIIMIACH T0JIKeH
MPOAYyMaTh COCO0 3aMucy JEKIUOHHOIO MaTepuaia (TpaaulMOHHBIH KOHCIIEKT, CXeMbl, TaOJINLIbI,

UCIIOJIb30BaHNE COKPAIICHUI U CUMBOJIOB)

JLJ1sl IOATOTOBKH K 3aHATHAM JIEKIMOHHOI0 THIIA 00y4AKOLIHIICH J0/KEH
MOJATOTOBUTH BOIPOCHI 1O MaTepuany, KOTOPbII BBI3BIBAET TPYJHOCTH MOHUMAaHUS WM OCOOBIN
UHTEpeC
JlJ1s1 IOATOTOBKH K 3aHATHAM J1a00pPaTOPHO-NPAKTHYECKOI0 THIIA 00yYAIOLINICA J0/KEH

caciiaTb KOHCIICKT JICKIINH

JIJ1s1 OATOTOBKH K 3aHATHUSIM J1a00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKUIUIICHA T0/KEH
BHUMATEIIbHO M3YYHTh TEOPETHYECKUN MaTephasl MO KOHCHEKTY JEKIUH, YIeOHHKaM, Y4eOHBIM
MOCOOHSM, a TAaK)Ke AJICKTPOHHBIM 00pa30BaTEIbHBIM pecypcam
JIJ1s1 IOATOTOBKH K 3aHATHUSIM J1a00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKOIIUIICH T0/KEH
MMOATOTOBUTKCS K JTaOOpaTOpHOU padboTe
JIJ1sl IOATOTOBKH K KOJJIOKBUYMY 00y4aromuiicst 10/KeH
M3YYUTh YYeOHBIN MaTepHall 10 YYeOHUKY U YU4€OHBIM MOCOOUSIM
JIJ1sl IOATOTOBKH K KOJJIOKBUYMY 00y4aromuiicst 10/KeH
W3YYUTh YICOHBIN MaTepral Mo AIEKTPOHHBIM 00pa30BaTEeIbHBIM pecypcaM
IIpu moAroToBKe K 3a4eTy HEOOXOAUMO
M3y4YUTh YYEOHBIH Marepuad 1o Y4YeOHHKY, y4eOHBIM IOCOOWSIM, a TaKXe JJIECKTPOHHBIM
o0pa3zoBaTeIbHBIM pecypcaM (BUICOJICKIINU, TTPE3CHTAIMK) 110 TeMaM, BXOJAIIUM B y4YCOHBIN TIaH

JAUCHUILIIMHBI B CEMECTPE



8. YuedOHO-MeTOAMUYECKOE,

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

nocobue, Yamnun
A. B., 2024

Ne | HaumenoBaHnme, Hcnoab3yercs: npu U3y4eHUH Kosun4yecTBo |JJIeKTPOHHBII aapec
n aBTOP, IO11 U pa3iesioB IK3EeMILISIPOB pecypcoB
/m| MecTo N3XAHUSA B
OndMoTeke
1 2 3 4 5
1 [MeaunuHCKas Bupyconorus I'enernka 6akTepuii. 0 https://www.
MuKpoOuosiorus, |[MwukpobuoTa Tena yeroBeka studentlibrary.ru/book
BHUPYCOJIOTHS 1 MeToapl MUKPOOHOJIOTHYECKOM /ISBN9785970470992.
MMMYHOJIOTHSI: nuarHoctuku Mopdosorus u html
y4eOHHK, 3BepeB  |(U3HOJIOTHUSI MUKPOOPTAHH3MOB.
B. B., 2022 Nudexnus
2 |MenumuHCcKast Bupyconorus ['eneruka Oakrepuid. 0 https://rsmu.
MUKpoOuosiorus 1 |MHUKpoOHOTa Tena YyenoBeKa informsystema.ru
UMMYHOJIOTHS, MeTtoabl MUKpOOHOJIOTHYECKON /uploader/fileUpload?
JleBuncon V., 2020 |muarHoctuku Mopdoiorus u name=118bn.
(U3MOIOTHSI MUKPOOPTaHU3MOB. pdf&show=dcatalogues
WNndexus /1/5359/118bn.
pdf&view=true
3 |OOGmas I'enetuka Gakrepuii. MukpoOuora 0 https://rsmu.
MHUKpoOHoJiorus:  |Tena yenoBeka Mopdosorus u informsystema.ru
y4eOHO- (bU3HONOTHSI MUKPOOPTaHU3MOB. /uploader/fileUpload?
METOIHYECKOE Nudexnus name=192594.

pdf&show=dcatalogues
/1/5918/192594.
pdf&view=true

8.2. Ilepeyennb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKANMOHHOH ceTH «HTepHeT», B TOM

yucsie npoecCHoOHAIbHBIX 023 JAaHHBIX, HEO0OXOAUMBIX [IJIS1 OCBOCHHS JUCHUIIIMHBI (MOIYJIA)

Med» https://pubmed.ncbi.nlm.nih.gov/

2. eLibrary

1. ITomHOTEKCTOBAS KOJUICKIIMS BEAYIIMX >KYPHAJIOB MO OMOMEIUIIMHCKUM HcclieqoBaHusM «Pub



8.3. IlepeueHr HMHPOPMAUMOHHBIX TEXHOJOIMH, MCHOJb3yeMbIX TMPH OCYILIECTBJICHUH
00pa3oBaTeJIbLHOr0 Mpouecca no AUCHUILUIAHE (MOAYJII0), BKJIKYAs MepedyeHb NMPOrpamMMHOI0

o0ecrieyeHUs1 1 MH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM (IIPY HAJIUYUM)

1. ABToMaTu3upoBaHHbI uHOpManMOHHBIM KoMmIuiekc «LludpoBas angMuHUCTpATHBHO-
oOpa3oBatensHas cpena PHUMY um. H.M. ITuporosax»

2. Cucrema ympapieHHus 00yuyeHHEM



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HaumeHoBaHue 000py10BaHHBIX y4eOHBIX ITepedenn cnennaan3npoBaHHOM

I | ayIuTOpHUi Me0es1, TeXHUYeCKHX CPe/ICTB 00y4eHust

/m

1 | Ayautopuu [uist IpOBEIEHUS 3aHATUI KomnproTepHast TEXHUKA C BO3MOYXHOCTBIO
JIEKUMOHHOI'O THUIIA, 3aHSITUHA CEMUHAPCKOTO noaktoueHus k cetu “Unrepuer”, CTousl,
THUIIA, TPYIIIOBBIX U UHIUBUIYATbHBIX HoyTt0yk, OxpaHn juig npoekropa, Ctynbs,
KOHCYJIbTAI[U}, TEKYILETr0 KOHTPOJIS U [ocka menoBas, lIpenmerssle cTekia,
IIPOMEKYTOYHOM aTTeCTalluK, 000pyAOBaHHAS MUKpOCKOIIbI CBETOBBIE,
MYJIbTUMEAUHHBIMU U UHBIMU CPEACTBAMU bakrepuonornyeckas neris, CnupToBKU
oOyueHus

2 | YueOHbIC ayTUTOPUH JIJIsI TPOBEACHUS KomnproTepHas TeXHUKA ¢ BO3MOKHOCTBIO
MPOMEKYTOYHOM aTTECTallK1 noaxiiroYeHus k cetu “Unarepuer”, Ctodsbl,

HoyTtOyxk, Ctymnbs

3 | [lomerieHus ajst caMOCTOSITENbHOM pabOThI yuebHast MeOenb (CTOMbI, CTYIbs),
o0yyaromuxcs, OCHaIlEHHbIE KOMITBIOTEPHOM KOMIIBIOTEPHAsI TEXHUKA C BO3MOXKHOCTBIO
TEXHUKOU C BO3MOKHOCTBIO MOJKIOYEHUS K NOJKIItoueHus K cetu «HTepHe™ n
cetu "UnTepHer" u obecrieueHreM AOCTyIa B o0ecrieyeHneM J10CTya B AJIEKTPOHHYIO
3JIEKTPOHHYIO HHPOPMALIMOHHO- MH(POPMALMOHHO-00Pa30BaTEIIbHYIO CpPELy
00pa3zoBaTeNbHYIO CPEy OpraHU3aH

YHuBepcutrer obecnedeH HEOOXOJMMBIM KOMIUJIEKTOM  JIMIEH3MOHHOTO M CBOOOJHO

pacupoCTpaHiACMOTro MporpaMMHOr0 obOecrieueHus (COCTaB OonpecaAciIACTCA B pa6oqel71 nporpamMmme

JUCLHUIIIIMHBI U ITOJJIC)KUT OOHOBJICHUIO npu HCO6XOI[I/IMOCTI/I). bubnnoreuHbIit (bOHI[ YKOMIUICKTOBAH



NeYaTHBIMU M3JaHUAMM U3 pacuera He MeHee 0,25 sk3eMIuIsipa KaXAoro M3 M3/1aHUM, yKa3aHHBIX B
paboueil mporpamme AMCLUMIUIMHBI, Ha OJHOTO OOYYalOUIerocs M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOLIYIO JUCLUILIMHY.

OObyuaromumcst obecriedeH A0CTyn (yIaleHHbIH JOCTYI), B TOM 4YHCJIE B Cly4yae HMpPUMEHEHUS
AJIEKTPOHHOTO OOy4YeHHs, AUCTAHIUMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccHOHAIbHBIM 0a3aM JaHHBIX U WH(OPMAIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orperensercs B paboueit mporpaMme TUCHMILIMHBI U TIOUICKHUT OOHOBIICHUIO (TIPH HEOOXOMMOCTH).

OOyuaronuecss W3 4YUCIa HMHBAIMAOB OOECIEYEHbl NEYaTHHIMU U (WJIH) BIEKTPOHHBIMHU

00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3710POBBSI.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2

K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

®opmbl NPOBeIeHUS TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH H Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTAIUN HAHUMEHOBaHUe
Koutpoib npucyrcrBus [IpucyrcrBue KIT
Onpoc ycTHBIH Onpoc ycTHBIH oy
Bunpl yueOHbIX 3aHATHH U POPMBI IPOMEKYTOUHOM aTTeCTallU
®opmMbI NPOBeIeHUS TEKYLIEr0 KOHTPOJIS yCIIeBaeMOCTH H Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTAllUN HAHUMEHOBaHUe
JIlekumoHHoOeE 3aHsATHE Jleknus J3
JlaGopaTopHO-TIPAKTUYECKOE 3aHATHE JlabopaTopHo- JIII3
MPaKTUYECKOe
KonnokBuym KomnokBuym K
3auet 3auer 3
Buasl kKoHTpOJIA ycrieBaeMoCTH
®opMbI IPOBeIeHUS TEKYIIEr0 KOHTPOJIAA yCIeBAeMOCTH U Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTALNH HAMMEHOBaHHUe
Texkymuil AMCUUIUTAHUPYIOIIUN KOHTPOJIb Hucummnuaupyromui | 1
Tekymumit TEeMaTU4ECKU KOHTPOJIb Temarnueckuit
Texymuii pyOeKHBIH KOHTPOIIb PyGexubrii P
[IpomexxyTouHas arrectanus [TpomesxyTouHas ITA
aTTecTauus
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