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1. HammMeHOBaHMe TUCHUILIMHBI (MOYJIs1):
Muxkpoobuonozua u eupyconozus
Lenbto ocBoeHus: yueOHOM TUCHUILUIUHBI «MHUKPOOMOIIOTHS, BUPYCOJIOTUS C OCBOCHHEM

0e30macHOi paboOThl C MATOTEHHBIMH OWOJIOTUYECKUMHU areHTaMH, SIHUJIEMHUOIOTUYCCKON
0e30macHOCTH MpH OOpalleHud € MEIULUHCKUMH OTXOJaMu» SBJISIOTCS (OpMUpOBaHUE
MPEJICTABICHUI 00 OCHOBHBIX TCOPETHUYECKUX U METOJIOJIOTMYECKUX MOIX0JaX B CUCTEMATHKE
MUKpPOOPTraHM3MOB, IPUMEHEHHE TMOJIYUEHHBIX 3HAHUW W  HABBIKOB B  pEIICHUU
npodecCHOHaIBHBIX 3aj1a4.
JIst 1OCTHAKEHUS 11eJTU CTABATCS 3a1a4u:

— ¢QopmupoBaHHWE y CTYACHTOB 3HAHWW 110 OCHOBHBIM TEOPETUYECKUM BOMPOCAM

MHUKPOOHOJIOTHH;

— W3YYCHHE CTYACHTAMH ITHOJOTHH U MATOTeHe3a HamboJee aKTyalbHBIX HH(EKIMOHHBIX

3a00JIEBaAHU;

— oOyyeHHWE CTYACHTOB TMPHUHIMIIAM M METoJaM JabOpaTOpHON JHATHOCTUKH W

PO UITAKTUKH HHPEKIIMOHHBIX 3a00JI€BaHU;

— OBJAJICHUE CTYJACHTaMHM TIPaBWJI TEXHUKH Oe€30MacHOCTH Tmpu  pabote B

MUKpPOOHOJIOTUYECKUX ~ JTabOpaTopusx C MHUKPOOHBIMHU  KyIbTypaMH, peaKTHBAMH,

npubopamu;

— o0y4eHHe CTYACHTOB MPHUHIIMIIAM U METoJaM Je3WH(EKINHU U CTePUIIU3alii, OCHOBHBIM

NEe3NH(DUIIPYIONTUM CPEJICTBAM H MTPABUIIAM X HCIIOJIb30BAHMS,

— TPUBICYCHHE CTYACHTOB K HAy4HbIM HCCIICIOBaHHSIM, HAIpaBICHHbIM Ha pEUICHHE

(dyHIaMEHTAIBHBIX U IPUKIIATHBIX 33124 B 00JIACTH OXPAHBI 3JI0POBhS HACCIICHUS;

— ¢opMUpOBaHHE Y CTYACHTOB OCHOB Bpaue€OHOrO MBIIUICHUS, BpayeOHON ATHKH,

pacumpeHne Hay9HOTO U KyJIbTypHOTO KPyTro3opa;

— (¢GopMUpOBaHHE Y CTYJCHTOB MOTHBHUPOBAHHOTO OTHOIICHUS K MPO(HIAKTHKE

3a00J1IeBa€MOCTH, CAHUTAPHO-TIPOCBETUTEIHCKOM paboTe, MPOBEACHUIO MPOPUIAKTUUECKUX U

MIPOTUBOAIHIEMUICCKIX MEPOTIPHUSITHH.

2. MecTo AucuMNJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Hucuumnuba «Mukpobuonorus u Bupycosorusi» (b1.0.12.03) otHocuTcs K yacTu,
dopmMupyeMoii yJaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHUH, SBISETCS AUCHUIUIMHOW TIO
BBIOOPY

Juctmnuaa (Moayis) u3ydaeTcs Ha 2 Kypce B 4 cemectpe.

MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIBO
Wnnexc ‘ 51.0.12.03
TpeGoBanus K npeaBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:
Jlis OCBOEHUS TUCHMIUIMHBI OOy4aroIlMecsl HCHOJb3YIOT KOMIIETEHIIMH, MOJyYeHHbIE Ha
MIpe/IbIIYIIEM YPOBHE 00pa30BaHMUsI.
JIMCUMIUINHBI U NMPAKTHKH, A5 KOTOPbIX OCBOECHHME JAHHOH JMCHUIIMHBI (MOAYJIA)

HeoﬁXO)II/IMO KakK NnpeamecTByromece:

JuctummuHa (MOAynb) « MUKPOOHOTIOTHS U BUPYCOJIOTHS» HEOOXOAMMO /ISl YCIIENTHOT'O OCBOCHUS JUCIIMILIUH
po(heCCHOHATBHOTO [UKJIA, BBITOJHCHHUS HAYYHO - HCCJICIOBATEIBCKON PabOThI, MPOXOKIACHUS HMPAKTHKHU I10
poduITio MPodhecCHOHATLHOM AESTEIILHOCTH U TIPEIIUINIOMHON IPAKTHKH.

3. IlepeyeHb IJIAHMPYEMBbIX Pe3yJIbTATOB 00yUEeHHUS 0 JUCUMILIUHE (MOLYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

[Iponiecc m3yueHus AUCHUTUITMHBI «MHUKpPOOHMOJOTHS W BUPYCOJIOTHS»  HalpaBieH Ha
dbopMUpOBaHKE CIEIYIOIINX KOMIETSHIIUNA 00yJaronerocs:

Kox Coneprkanue KOMIETSHIINN B W
commere|l  coorsercram ¢ BrOC BO/ JIUKATOPBI TOCTUKECHUS C(l)f)pMHpOBaHHOCTI/I
- OIIBO KOMIIETCHIU I
OIIK-1 | Crocoben npumensth 3Hanue | OITK.B-1.1 3Haet: TeopeTnveckre OCHOBBI
OHOJIOTMIECKOTO MHKPOOHOJIOTMH M BUPYCOJIOTHH, OOTAHUKH, 300JI0THH U
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Ppa3HOO00pa3usl ¥ UCTIONH30BATh
METOBI HAOIIOIEHNS,
UACHTU(UKALINHY,
KJIaccu(UKaIHY,
BOCIIPOM3BO/ICTBA U
KYJIbTHBHPOBAHUSI dKHBBIX
00BEKTOB ISl PEIICHUS
po(heCCUOHAIBHBIX 3314

WCTIONB3YET WX JUISl U3YYCHUS )KU3HU U CBOMCTB KHUBBIX
00BEKTOB, UX HACHTH(PUKAINY U KyJTbTHBHPOBAHUS
OIIK.b-1.2 YMeeT: npUMEHSTh METO/IbI HAOJIIOICHUS,
KJIACCU(HUKAIINH, BOCIIPOU3BOICTBA OMOJIOTHICCKUX
00BEKTOB B MPUPOJHBIX U TAOOPATOPHBIX YCIOBHSIX;
WCTIONB30BaTh MTOTyYeHHBIC 3HAHUS IS aHaJIH3a
B3aMMOJICHCTBUN OPTaHU3MOB Pa3JIUYHBIX BUIOB JAPYT C
JIPYTrOM U CO Cpeliol OOUTaHUS

OIIK.b-1.3. Brageet: ompITOM y4acTus B paboTax 1mo
MOHHTOPHUHTY U OXpaHe OMOPECYPCOB, UCIIOIB30BAHUS
OHMOJIOTHYECKUX OOBEKTOB ISl aHAJIM3a KA4eCTBA CPEIbI
WX OOWTaHUS

OIIK.b-1.4 Ilornmaet: poJib OMOIOTHYECKOTO
pasHooOpa3us Kak Bexymero hakropa yCcTOMYHMBOCTH
JKUBBIX CHCTEM U Omoc(hepsI B IIETIOM.

OIIK-8 | CrocobeH ucrob30BaTh
METOJIbI COOpa, 00pPadOTKH,
CucreMaTrtu3auum n
MPE/ICTABIICHUS [TOJICBOU U
nabopaTopHoOi HHPOPMAITHH,
MPUMEHSTh HABBIKK pabOTHI ¢
COBPEMEHHBIM
obopynoBaHueM,
AHAJIM3UPOBATH MMOJTYYCHHBIC
pe3yIbTaThl

OIIK.b-8.1 3HaeT: OCHOBHBIE THITHI SKCIIEANIIHOHHOTO H
J1a00PaTOPHOro 000PYAOBaHUS, OCOOCHHOCTH
BBIOPaHHOTO 00BEKTa MPOPECCHOHATLHON IESTEILHOCTH,
YCIIOBHS €T0 COAEPKaHUs U pabOTHl ¢ HUM C y4eTOM
TpeOOBaHUI OMOITUKH

OIIK.b-8.2 YMeeT: aHanmu3upoBaTh U KPUTHUECKU
OLICHMBATh Pa3BUTHE HAYYHBIX UJICH, HA OCHOBE
MMEIOIINXCS PECYPCOB COCTABUTH TUIAH PEIICHHS
MOCTaBJICHHOH 3a/1auu, BEIOpaTh © MOJU(PHUIIUPOBATH
MCETOJUYCCKUC ITPUCMBI

OIIK.b-8.3 Biaaeet: HaBbIKaMH HCIOJIb30BaHUSA
COBPEMEHHOT0 000pYI0BaHHMS B MOJIEBBIX U
J1a00PATOPHBIX YCIOBUSAX, CIOCOOHOCTHIO TPAMOTHO
000CHOBATH ITOCTABJICHHBIE 3312491 B KOHTEKCTE
COBPEMEHHOTO COCTOSIHHS MTPOOIJIEMBI, CHOCOOHOCTHIO
HUCII0JIB30BaTh MaTEMAaTHYCCKHUE METO/AbI OLICHHBaHU
THIOTE3, 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX,
MaTeMaTHYECKOTO MO/ICIIMPOBAHHS ONOJIOTHIECKUX
MPOIIECCOB U aJIEKBATHO OIICHUTH JJOCTOBEPHOCTH U

3HaYMMOCTh TOJIYYEHHBIX Pe3YyJIbTaTOB, IPEICTABUTh UX B
HIMPOKOH ayJUTOPUH U BECTU TUCKYCCHIO.

4. O0bemM JMCHMIIMHBI (MOAYJIsI) B 324€THBIX CAMHULAX C YKa3aHHEM KOJIMYECTBA
aKaJjeMMYeCKMX 4YacOB, BbIIeJIEHHbIX Ha KOHTAKTHYI Ppadory ol0y4yamommxcsi ¢
npenoaasarejgeM (M0 BHAAM Y4YeOHBIX 3aHATHI) W Ha CAMOCTOAATEJbHYH padoTy
00yYarIuXxcs

O6mas TpyaoeMKocTh (00beM) nucuuiuimHbl (Monmyns) cocrtaBiusier 4 3ET, 144
ayJIMTOPHBIX Yaca.

Bcero yacos

Ouro- 3aounas
OOBEM AMCUUIUTHHBL Ounas popma|  3aouHas (bopma
o0y4eHus dbopma p
o0yueHwus
oOyueHus

O0mast TpyaA0eMKOCTb IMCHMILJIMHbBI 144

KontakTHasi padoTa o0yyawmuxcs ¢
npenojaaBaresieM (1o BUJAaM y4eOHbIX
3aHATHI) (BCEro)

AynutopHasi pabora (Bcero): 72

B TOM YHCIJIC:




JIEKLIAU 36

CECMHHApP5bI, IPAKTUYCCKHUEC 3aHATUA

MPaKTUKYMBbI

nabopaTopHbIe pabOThI 36

Bueayauropnas padora:

KOHCYyJIbTalluAd Iepea 3a4€ToM -

BHeayautopHast paboTa TakKe BKIIOYAET HHIUBHIYAIbHYIO pab0Ty 00yYaroIuxcs C
nperojaBaTesieM, IPYIIOBbIe, HHINBHUIYyaIbHbIC KOHCYJIbTAIIMM U UHBIC BHIbI YI4COHOMH
NEeSTEIBHOCTH, TIPEAYCMAaTPUBAIOIINE TPYIIIOBYIO WIH WHIUBUIYaIbHYIO paboTy
00ydJaromuxcs ¢ mpernoiaBaTesieM, TBOPUECKYIO padoTy (3cce), pedepaThbl, KOHTPOIbHBIC
paboTHI U Jp.

CamocTrosiTeJbHasi padoTa 36
oO0yuaromuxcs (Bcero)

KoHTpoJb caMocTosATEILHOM PadoThI 36
Bujx npoMexyTOYHO# aTTecTAMHU 9K3aMeH

o0yuyarouierocs (3a4er / 3K3aMeH)

5. Coaep:xaHue TMCUMILIUHBI (MOAYJIsl), CTPYKTYPHUPOBAHHOE N0 TeMaM (pa3aesiam) ¢
YKa3aHHEM OTBeJCeHHOI0 Ha HHMX KOJHMYECTBA aKaJeMHYECKHX 4YacOB M BHIOB Y4eOHBIX
3aHATHH

5.1. Pa3gensbl AUCHMIUIMHBI M TPYAOEMKOCTH IO BHJIaM Y4eOHbIX 3aHATHH (B
aKaJeMH4YeCKHX 4acax)

Ounas ghopma obyuenus
O6mass | Buasl yueOHBIX 3aHATUHN, BKIIOYAs
TPYZIOEMKO CaMOCTOATENBHYIO padoTy

Ne | Kypc/ CTb (B o0yyarouuxcst 1 TPy10eMKOCTb
Paznen, TeMa IUCITUTIIINHEI
/I [cemectp Jacax) (B yacax)
Bcero | AyautopHble yu. 3aHsTus | Cawm.
Jlex. IIp. Jlab. paborta
1. |3/5 MecTo MUKPOOPTaHU3MOB B 6 2 2 2
mupe xxuBoro. Ucropust
MUKPOOHOJIOTHHT
[IpenmeT MUKPOOHOIIOTHY.
OO0mast MuUKpobuonorus -
HayKa, U3y4Jaromias
MOP(}OJIOTHIO, ITUTOJIOTHIO,
OMOXUMHUIO,
TEHETHKY, SKOJIOTHIO U
CHCTEMATHKy MHKPOOPTaHU3MOB
(6axtepwuii, apxeH,
BHPYCOB).
2. VYyacTre MUKpOOpPraHHU3MOB B 6 2 2 2
MHHEPAIN3aIIU OPraHHYeCKUX
BEIIIECTB, PErYJISAIMU ra30BOTO
cocTaBa atMoc(epbl, B OUUCTKE
OKpY’KaloIleil cpeibl OT
TOKCHUYHBIX BCUICCTB, B
IMoAACPKaHNU TIOA0POaAUs
HOYBEI, B 00pa30BaHUH
ITIOJIC3HBIX HCKOIIAEMBbIX, B
IIOJIy4YE€HUH KOPMOBBIX U
NHIIEBBIX IPOIYKTOB, TOILUINBA,




XUMHYECKUX PEAKTUBOB U
JIEKapPCTBEHHBIX MPENapaToB

Mopdomorust ¥ IATOIOTHS
MUKPOOPTaHU3MOB

Mertoapl KiTacCUYeCKOi
MHUKPOOHOJIOTHH: MHKPOCKOITHS,
METO/JIbI CTEPUIIU3AINH, METOIBI
MOJTyYEHUS YUCTHIX KYJIBTYD U
KyJIbTHBHPOBaHUE
MHUKPOOPTaHU3MOB Ha
MUTATEIBHBIX CPEIax, METOIbI
XpaHEHUS] MEKPOOPTaHU3MOB.
CXO0ACTBO U pa3indue B
OpTraHM3aIMU KJIETOK SYKapUOT
Y TIPOKAPHOT.

Mopdomorus,
YIBTPACTPYKTYpa,
MaKpOMOJIEKYJIpHas
OpraHu3alys KJIeTOK
npokapuot. Mopdonoruueckoe
pasHooOpasue. OTHOKJICTOYHBIC
1 MHOT'OKJICTOYHBIC (HI/IT‘-IaTI)Ie,
MUIIENAATBHBIE) (HOPMBL.
CTpyKTypHBIE pa3Indus
T'paMIIOJIOKHUTECIIbHBIX U
IrpaMOTPULIATEIbHBIX OaKTePHit
u apxeit.. CtpoeHne u HyHKIHH
KJIICTOYHBIX CTCHOK Yy
rpaMOTPULIATEIbHBIX OAKTEPHil..
Apxen 6€3 KIETOUYHBIX CTEHOK.
FJII/IKOKELHI/IKC, KariCyJibl, Y€XJIbI.
Wx 3HayeHue npu
B3aUMOJICHCTBUH KIIETOK
MPOKAPUOT C OKPYKarollen
Cpesoil U MEXIY

co00ii.

Oco0eHHOCTH TpaHCTIOPTa
BEIICCTB y OaKkTepuii U
MEXaHM3MBI, 00€CTIEYNBAIOIIIHE
0OMeEH BEIIEeCTB C OKPYIKAIOIIeH
cpeloi.

Jlokanu3anus ApIXaTeNbHBIX U
(hOTOCHHTETHYECKUX TIETIeH
TPaHCIIOPTA JIEKTPOHOB.
Iluromnazma GakTepHaTBHOMN
kieTkd. L{luto30i16. PrOOCOMBI
apxeii u OaKTepHii: cocTas,
cTpoeHue, QYHKIIUH.

Paznuanst ppubocom sykapuoT u
npokapuot. Hykmneons
(bakTepuanpHasi XpoOMOCOMa).
T'ucrononono0OHbIe OEIIKH
JyKapHuoT u apxeid. CBsa3b
HYKJIEOU/1a C
[ATOILUIaA3MATHUYECKON
MeMOpaHoii. [1mazMuer u
Jpyrue reHeTHUECKUEe




3JIEMEHTHI.
benkoBbie KpUCTAILIIBI
BenkoBbie MeMOpaHbI
OakTepuaTbHBIX BKIFOUCHUI -
OCOOBIN THIT KJIETOYHBIX
MeMOpaH, MPUCYIIHNA TOIBKO
MIPOKAPUOTAM.

Jlenenue KJIeTKU U CIIOCOOBI
Pa3sMHOKEHUS
MHUKpPOOpPTaHu3MOB. Perumkanus
HJHK, cerperanus nykieouna u
(dhopMHupOBaHUE TIEPETOPOIKH
TIPH JIeJIEHUH KIIETOK
npokapuot. [loukoBanue
Oaxrepuii. CKOpoCTh
pa3MHOKEHHUSI.

Krerounsre ukiel OakTepwii
(GanmiI, MpoCTEKOOAKTEPHiA,
Mukcobakrepuii). Kinerounas
JICCOITHAITHSL.

Knerounast muddepeHnpoBka
B TIPOLIECCE OHTOTEHETUYECKOTO
pa3BuTHus OaKTEepHil.
INokosiuecs popmel.
DK30CIMOPHI, SHIOCTIOPHI, IUCTHI,
MHKCOCIIOPBI, aKHHETEHI.
OO6pazoBanue
CHEIUAIN3UPOBAHHBIX KIIETOK
(TeTeporucThI,
1TMaHo0aKTepUid).

®duznonorus
MHUKPOOPTaHH3MOB

Crioco0s1 obecnieueHust
SHeprue. JK30TreHHBIE U
9HJIOTEHHBIE OKHCIISIEMbIE
cyoctpartsl. JJoHOpEI
351eKTpoHOB. [lepeHocunku
AJIEKTPOHOB U
AJIEKTPOHTPAHCIIOPTHEIE
CHCTEMBI: UX OCOOCHHOCTH y
Pa3IMYHBIX OpraHu3MoB. Poib
AT®, criocoObl ee 00pa3oBaHUsI.
Bpoxenus.

Onpenenenre NOHATUS
"6poxxenne". [lytn
cOpakuBaHHUs YTIIEBOJOB U
JPYTUX OPTaHUUECKUX
COEIMHEHMI.

10.

MOoO0YHOKHCI0E TOMO- U
reTepoepMEeHTaTUBHOE
oposxenue. [IponmmoHOBOKHUCITOE,
MAacCIISTHOKHCIIOE,
MYpaBbUHOKHUCIIOE, CTUPTOBOE H
JIPyTHe BUIBI OPOIKEHUIA.
XapakTepucruka
MHKPOOPTaHU3MOB,
BEI3BIBAIOIINAX OPOKECHUSI.




AnspobHoe npixanue. Popmsl
YYaCTHSI MOJICKYJIIPHOTO
KUCIIOPOJIa B OKUCIICHUT
pasHbIx cyocTpaToB. [lonHoe u
HETIOJIHOE OKHCIICHHUE
cyOctpara. Poxp nmkia
TPUKAPOOHOBBIX KUCIIOT.
XapakTepucTuKa BaKHEHIIHNX
MUKPOOPTaHH3MOB,
OCYLICCTBISIFOIIMX adpOOHOE
OKHCJIeHHE OCITKOB, YTIIEBO/IOB,
YIIJIEBOIOPOJIOB U IPYTUX
MHOTOYTJIEPOJIHBIX BENIECTB

11.

MeTaHoreHbl, UX 0COOCHHOCTH.
OO0pa3oBaHue MeTaHa U3
YIJIEKUCIIOTHI U APYTHX
COEIMHEHHH. ATIETOTeHBI.
XemocuHTe3. POTOCHUHTES.
OcobenHOCTH POTOCHHTE3A Y
npokapuot. CocTas,
opranuzanys U QyHKIHN
(OTOCHHTETHYECKOTO anmnapara
PasHbIX MUKPOOPTaHU3MOB.
IInrMeHTHl U UX JIOKAJINU3alus.
JIOHOpBI 2TIEKTPOHOB.
DIIEKTPOHHOTPAHCIIOPTHAS
nenb. @oTOCHHTE3 C
BBLIEJIEHUEM U O€3 BBLIEICHUS
kuciopoga. McnonbszoBanue
CBETOBOH 3HEPrUU
rano0aKTepHsIMU.

12.

[Muranue. [lorpedHOCTH
NPOKApUOT B MUTATENbHBIX
JJIEMEHTaX U MHKPOIJIEMEHTaX.
MexaHu3M MOCTYIIEHUS
MUTATENBHBIX BEIIECTB B KIETKY
OaxTepuii, MEMOpaHHBIN
TpaHcnopt, muddysus. Tumer
MUTaHUs OaKTepHil:
®dororpodust, XeMOTpOPusL.
ABTOTpOdUS U reTepoTpodus.
Jlurorpodus u opraHoTpodHs.
CoOTHOIIEHHE ITHX TUIIOB
MUTaHUs y Pa3HbIX OPraHU3MOB.
[IpoToTpods! 1 aykcoTpodHI.
[lonsTHE 0 MUKCOTPO(HH.

13.

HacnencreHHocTs
U3MEHYUBOCTb
MUKPOOPTaHU3MOB.
Oco0EHHOCTH Pa3sMHOXKEHHS
MHUKpoopranu3mMoB. CTpoeHue
6axrepuanpaoit JJHK.
PasmHoxkeHue y OakTepuil.
Oco0ble MexaHU3MBI IepeIadn
HaCJIEICTBEHHOI nH(opMaIum y
OaxTepuii (KOHBIOTAIINA,
TpaHchopMaLus 1




TPaHCAYKIIHSA).

T'enom. I'enotun. deHoTH.
MexaHU3MBI PETUTUKALINU
OakTepuaTbHONH XPOMOCOMBI.
Bricokas m3MeHIHNBOCTH
MTPOKAPHOT.

14.

Myrarensl. Myranuu.
PekomMOnHaMK reHETHIECKOTO
MaTepHaia: pernaparus,
TpaHchopMaLys, TPaHCIYKIN,
KOHBIOTalusA. 3HaueHUe
MyTanuil. [lepcrnekTuBbl FTeHHOU
uHxeHepuu. [Ipaktuueckoe
HCIIOJIb30BaHUE
MHUKPOOPraHu3MoB. MUKpOOHBIE
OMOTEXHOIOT Y B
MIPOMBIIIIEHHOCTH, CETTbCKOM
XO03AHCTBE U MEIUIIUHE.
MuKpoopraHu3Msl -
MPOAYLEHTHl aHTHOMOTHKOB,
JPYTUX JIEKapCTBEHHBIX
BEIIIECTB.

[TaToreHHble MUKPOOPTaHU3MBI
1 uMMyHHTET. Bo3Oyautenu
BO3BpaTHOTo TH(a, XOJIEPHI,
OpromrHOTO TH(dA, TyOepKye3a.
CradunoKOKKOBbIE HH(EKIHH.
[MapazuTrueckue GopMbl
MHUKOILTa3M - BO30yIuTenen
OCTPBIX PECIIMPATOPHBIX
3a00J1eBaHUI U ITHEBMOHUHL.

15.

Pons Mukpoopranusmos B
KpyTOBOPOTE BEUIECTB
buoreoxnmuueckas
JIeSITeNIbHOCTD
MUKpPOOPTraHU3MOB. Y4acTue
MUKpPOOPTaHU3MOB B
OMOTEOXMMHUYECKIX ITUKIIAX
COEIMHEHUH yriepoja, a3ora,
Cephl U APYTUX DIIEMEHTOB.
Tpoduueckue cBs3u B
Pa3IUYIHBIX COOOIIEeCTBAX
MUKPOOPTraHU3MOB.

16.

3HaueHNe MUKPOOPTaHI3MOB B
re0JIOTMIEeCKUX MPOIIeccax: B
(bopMHpPOBaHUH KOPHI, B
BBIBETPUBAaHUH, B
BbIIICIIAYMBAHUN TOPHBIX
OpoJI, B py1000pa30BaHuUN.
YcnoBus oOuTaHUs
MHUKPOOPTraHU3MOB B [TOYBE.
I'ymycoobpa3oBanue.
Boansbie cooOmiecTBa
MHUKPOOPTaHU3MOB.
CamMoounineHne BOJOTOKOB.
Yyactue MUKpOOPTaHU3MOB B
(hopMHpOBaHUH COCTaBa
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aTtMocdepsl, poib
MHUKPOOPTaHU3MOB B
BO3HUKHOBCHHH MTAPHUKOBBIX
ra3oB. H(eKInu 1 IMMYHHUTET,
MH()EKITHOHHBIE 3a00JICBAHMS.
17. [peamer u3ydenus 6 2 2 2
Bupycosoruu. CTpoeHue u
XUMHAYECKHI COCTaB BUPYCOB
IIpenmer nzyuenus
Bupyconoruu. CTpoeHne u
XUMUYECKUH COCTaB BUPYCOB.
Bupycsr. Crpykrypa. CtpoeHue
BUPYCHOU YaCTULIBL.
BzaumopeiictBue ¢ KIeTKON
X03siMHa. MeToasl
KYJbTHBAPOBAHHUS BUPYCOB.

18. [TpuHIMTIBL KITACCHUKAIIN 6 2 2 2
BHUpycoB. [lonsTHE O
Oakreprodarax. OcoOeHHOCTH
CTpoeHusI OaKkTeprodaros.
[Tpouecc B3anmonecTBUA
(baI‘OB " YYBCTBUTCIIBHOCTD K
HUM OaKTepHAITBbHBIX KJIETOK.
BupysieHTHBIE U YMEpPEHHBIE
¢aru. Baxneiimue 3a00eBaHus
YeII0BeKa BUPYCHOW TPUPO/IBL.
19. Bcero 144 36 36 36+KoH
Tp.36

5.2. IIpumepHasi TeMaTHKA KypCOBBIX padoT
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

6. OcHoBHbIe (OpMBI Y4eOHOIT padoThI M 00pa3oBaTeIbHbIE TEXHOJIOTHH, UCII0JIb3yeMble
NPHU peaan3anuu 00pa3oBaTeJJbHON MPOrpaMMbl

JlexuuonHnble 3ansTHA. JIeKus sBaseTcs OCHOBHOU (opMoii yueOHOI paboThl B BY3e,
OHa sIBJIsIeTCs HauboJiee BaKHBIM CPEJICTBOM TEOPETHYECKOM MOArOTOBKM oOydwarommxcs. Ha
JEKIMIX PEKOMEHAYETCsl AEATeNbHOCTh O0ydaromerocss B (opMe aKkTHUBHOIO CIYIIAHUSA, T.C.
IpernoiaraeTcd BO3MOXKHOCTh 3aJaBaTh BOIPOCHl HA YTOYHEHHE NOHMMAHUA TEMbl U
PEKOMEHIYETCSl KOHCIIEKTUPOBAHUE OCHOBHBIX IOJIOKEHUH JIeKIMHA. OCHOBHAs JUIAKTHUYECKas
1eNb JEKIUU - 00ecrieueHne OpUEHTUPOBOYHON OCHOBBI JJIsl IaJbHEHIIEro yCBOEHUSI Y4eOHOTO
MaTtepuana. JlekropaMu akTUBHO MCHOJB3YIOTCS: JIEKLMSA-ANAJIOr, JIEKIHS - BHU3yaJlH3alus,
JeKuus - npeseHtauud. Jlekuus - Gecena, UM «IHAJOT C ayIUTOpUE», MPEACTABIIEeT COOOM
HEINOCPEACTBEHHBII KOHTAKT IpenoAaBareis ¢ ayiuTtopuel. Ee mpenMyInecTBo cOCTOUT B TOM,
YTO OHA MO3BOJISET MPUBJIEKATh BHUMaHUE Cllyllaresneil K Hanbosiee BaKHBIM BOIPOCAM TEMBI,
OTIpeNeNIATh COJEpIKaHUe M TeMIl M3JI0KEHHUs y4eOHOTro MaTepuaja ¢ y4eTOM OCOOCHHOCTEH
ayIUTOPUHU. YdYacTHe OO0ydJaloIuxcs B JIGKIUU — Oecele oO0ecrmednmBaeTcss BOIPOCAMHU K
ayJMUTOPUH, KOTOPBIE MOT'YT OBITh KaK JIEMEHTAPHBIMH, TaK U MIPOOIEMHBIMH.

['maBHOM 3amadel KakJIOM JICKUMU SIBIISIETCA PACKPBITHE CYHNIHOCTH TEMBI U aHAIN3 €€
OCHOBHBIX NOJOK€HUI. PekoMenayeTcss Ha MepBOM JIEKUMU JTOBECTH 1O BHUMAHUS CTYIEHTOB
CTPYKTYpPY JUCIUIUIMHBI U €T0 pa3felbl, a B JalbHEHIIeM yKa3blBaTh HA4aja0 KaXKIO0ro pas3jaena
(Monynsl), CyThb U €ro 3ajJa4yd, a, 3aKOHUUB H3JI0KEHHUE, MOJABOAUTH UTOT IO 3TOMY pasieny,
yTOOBI CBsI3aTh €ro co cienayrmuM. ComepkaHue JICKIIUH OINpeAeseTcs] HacToselH padodeid
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nporpaMMoii  auctuIuiHbl. s 3¢dGEeKTHBHOTO  TPOBEACHHS  JIEKIIMOHHOTO — 3aHATHUS
PEKOMEHTyeTCs COOJTIOIATh MOCIIEI0BATEILHOCTh €€ OCHOBHBIX ITAIOB:

1. bopMynHpPOBKY TEMBI JICKIIUH;

2. yKa3aHHE OCHOBHBIX M3y4aeMbIX Pa3JeJIOB HJIM BOIPOCOB M IIPEHAIOIaraeMbpiX 3aTrpaT
BPEMCHH Ha UX U3JIOKCHHUEC;

3. U3JI0)KEHNE BBOJIHOM YaCTH;

4. U3710°KEHUEC OCHOBHOM YaCTH JICKIIUU;

5. KpaTKHe BBIBOJIBI IO KKJIOMY M3 BOIIPOCOB;

6. 3aKII0YECHHUE;

7. peKOMEHIAIUU JTUTEPATYPHBIX UCTOYHUKOB TI0 U3JIaraéMbIM BOIIPOCAM.

JlaGoparopHble padoTbl M NpPaKTHYecCKHe 3aHATHSA. [(MCHMIUIMHBI, MO KOTOPBIM
IUTAHUPYIOTCS 1abopaTtopHble pabOThl M MPAKTUYECKUE 3aHSTHS, OMPEACTSIOTCS Y4eOHBIMU
wianamu. JlaGopaTopHbie paOOThl U MPAKTUYECKHUE 3aHATHUS OTHOCSATCS K OCHOBHBIM BHJIaM
yU4eOHBIX 3aHATHH W COCTABIIOT BaXHYI YacThb TEOPETHUECKOH H TpodeCCHOHATHHON
MPAKTUYECKON TMOATOTOBKH. BBIMOIHEHHE CTYAEHTOM JabOpaTOpHBIX PadOT M MPaKTUYECKHX
3aHATUHN HAIIPaBJICHO HA:

- 0000111eHHe, CUCTEMATHU3AIUIO, YIITYOJIeHHE, 3aKPEIUICHHUE MTOJIYYeHHBIX TEOPETHIECKUX
3HaHUHA 110 KOHKPCTHBIM TEMaM JUCHUIIJIMH MAaTCMAaTU4YCCKOro Hu O6HICFO €CTCCTBCHHO-
Hay4YyHOT0, 001IenpoeCCUOHATFHOTO U MPO(HECCHOHATLHOTO LIUKIIOB;

- GopmMupoBaHHE YMEHUN NPUMEHATH IOJIyYEHHbIE 3HAHMS HA MPAKTUKE, Pealnu3aluio
€MHCTBA UHTEJUIEKTYaJIbHOM U MPaKTUYECKON AeSITeTbHOCTH;

- Pa3BUTHUC HHTCIUICKTYAJIIbHBIX YMGHI/If/'I y 6YI[}/IIII/IX CIICHUAJIMCTOB: aHAJIMTHYCCKHUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIpAaOOTKY IPY PEIICHUHU ITOCTABICHHBIX 33734 TaKUX MPO(PECCHOHATHLHO 3HAYUMBIX
KaueCcTB, KaK CaMOCTOSITEJIbHOCTb, OTBETCTBEHHOCTb, TOYHOCTh, TBOpYECKas WMHHIIMATHBA.
Metoanueckie peKOMEHIAUU pa3paboTaHbl C LENbI0 €JUHOTO TOAXO0Ja K OpTraHU3aluu U
MIPOBEJICHUIO JIA0OPATOPHBIX U MPAKTUUECKUX 3aHATUH.

JlabopaTtopHas pabota — 3T0 ¢opmMa OpraHu3aluu Y4eOHOTO MpoIecca, Koraa CTyIeHThI
MO0 33aJaHUI0 M TOJ PYKOBOJCTBOM MpENOAABaTENsl CaMOCTOSITENIBHO TPOBOAST OIBITHI,
U3MEpEHUs], JJIEMEHTapHbIE MCCIE0BAaHUS HAa OCHOBE CIHEIUAJIbHO pa3pabOTaHHBIX 3a/aHUU.
JlaboparopHass paboTa Kak BHJA Yy4eOHOrO 3aHATUS JOJDKHA TMPOBOJIUTHCS B CIENUAIBHO
000py/ZIOBaHHBIX Y4eOHbIX ayAuTopusX. HeoOXoAMMBIMU CTPYKTYpPHBIMH  3JIEMEHTaMU
nabopatopHoii pabOThl, MOMHMO CaMOCTOSITENIBHON JESTeNbHOCTH CTYACHTOB, SIBISIOTCS
MHCTPYKTaX, IMPOBOJUMBIA IpernojaBaTesieM, a TakXKe OpraHusalus OOCYXJEHHUS HTOTOB
BBITIOJTHEHHS TA00paTOpHOH padoThl. JugakTiudeckue e 1ab0paTopHbIX 3aHITHIA:

- (popmupoBaHUE yMEHUH penaTh NPaKTUYECKUE 3a/1a4H IIyTEM OCTAaHOBKH OIIBITA;

- DKCIIEPUMEHTAIIbHOE TMOATBEP)KJICHUE M3YUYECHHBIX TEOPETHUUECKUX TMOJ0XKEHUH,
AKCIIEpUMEHTaJIbHas MpoBepKa GOopMyJl, pacueTOB;

- HaOJII0/ICHNE U U3y4YeHUSs SIBJICHUI U MPOIECCOB, MOUCK 3aKOHOMEPHOCTEH;

- U3y4YEeHHE YCTPOMCTBAa U pabOTHl MPUOOPOB, alIapaToB, APYroro 0OOpyAOBaHUS, WX
UCIIBITaHUE;

- DKCIIEpUMEHTAJIbHAs IPOBEPKA pacyeToB, GOPMYIL.

[IpakTuueckoe 3aHsATHE — ATO opMa OpraHu3anuu y4eOHOTO Mpoliecca, HarpaBiIeHHAS
Ha BLIpa6OTKy Y CTYACHTOB IMPAKTHUYCCKUX YMeHI/Iﬁ JJI1 U3YUCHUA NOCICAYIOINX AUCHUIIIINH
(Momynei) u nis pemeHuss mpodeccHoHambHBIX 3anad. l[IpakThyeckoe 3aHSATHE HOJKHO
IMPOBOAUTHECA B y‘Ie6HI)IX KaOMHEeTax WiIn CIiequaJIbHO 060py210BaHHI)IX IIOMCIICHUAX.
HeoOxomuMbIMH ~ CTPYKTYPHBIMH  DJIEMEHTaMH  MPAKTUYECKOTO  3aHITHs,  MOMHMO
CaMOCTOSITEIbHOM JACATCIBbHOCTH CTYACHTOB, ABJIAIOTCA aHAJIM3 U OLICHKA BBITTOJTHCHHBIX pa60T u
CTENEHU OBJIAJICHUS CTYACHTAMHM 3alUIAHUPOBAHHBIMU YMEHHUSAMHU. JluJakThUueckue Lenu
MPAKTUYECKUX 3aHATUH: (OPMUPOBAHHE YMEHUU (aHATUTUYECKHX, MPOEKTUPOBOYHBIX,
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KOHCTPYKTUBHBIX ), HEOOXOAMMBIX JUISI U3yYCHHS MOCIEAYIONMX TUCHMIUIMH (MOIyJei) u ams
Oynyuieit mpohecCuoHATBHOM NS TEIBHOCTH.

Cemunap - popma 00ydeHHsI, UMEIOIIAs 1IEb YIITyOUTh U CUCTEMaTH3UPOBATh U3yUCHHE
HauOoJiee BaXKHBIX M THUIHMYHBIX A Oynyuied nmpodecCHoHanbHOM AEsaTelnbHOCTH 00y4aeMbIX
TEM U pa3iesoB y4eOHON TuciMIUIMHbL. CeMHHAp - METOA O0y4YEeHHUs aHAIM3y TEOPETHUYECKUX H
IPAaKTUYECKUX MPOOJIEeM, 3TO KOJUIEKTUBHBIA MOUCK ITyTEH pEIIeHUH CIEeHUaJbHO CO3aHHBIX
npoOiaeMHbIX cuTyauuil. Jls CTy[IeHTOB IJIaBHAas 3ajJada COCTOUT B TOM, YTOOBI YCBOUTh
coJiepKaHue y4eOHOro MaTepualia TeMbl, KOTOpasi BBIHOCUTCSI Ha 00CY X /I€HUEe, TOATOTOBUTHCS K
BBICTYIJICHUIO U AuCKyccud. CeMHHAp - akTUBHBIH METOJl 00y4YeHHUs, B IPUMEHEHUH KOTOPOTO
JIOJDKHA IpeobiazaTh NPOAYKTHBHAS JAEATENBHOCTh CTyAeHTOB. OH JOJDKEH pa3BUBAaTh U
3aKpeIUIATh Y CTYACHTOB HABBIKM CaMOCTOSITENIbHOM pabOThl, YMEHUS COCTaBJISTH ILIaHbI
TEOPETUYECKUX JOKJIAJ0B, UX TE€3UChI, TOTOBUTh Pa3BEPHYTHIE COOOLIEHNS U BBICTYIIATh C HUMU
nepesa ayIuTopuel, y4acTBOBaTh B AUCKYCCUU U OOCYKICHHH.

B npouecce moAroToBKM K NPAaKTUYECKUM 3aHATHUAM, OOydaroUMMcs HEOOXOIUMO
o0patuth 0co00€ BHHMMAaHHE Ha CaMOCTOATEIBHOE H3yYCHHE PEKOMEHJIOBAaHHOH y4yeOHO-
METOAMYECKON (a Takke HaydHOM M momyispHoil) muteparypbl. CamocTosTeNnbHas paboTa c
yueOHUKaMH, y4eOHbBIMHU MOCOOMSIMH, HAay4HOH, CIIPAaBOYHON M MOMYJISpPHOW JUTEPaTypOH,
MaTepuajaMM MEepUOMUYECKUX H3laHuil U MHTepHeTa, CTaTUCTMYECKUMM JaHHBIMHU SIBISETCA
HanOomee S(QeKTHBHBIM  METOAOM  TOJYYCHHS  3HAHUH, T[O3BOJSET  3HAYUTEIHHO
aKTUBU3UPOBATh IIpoliecc OBIaAeHUs HH(popMaluel, crnocodbcTByeT Oosnee TIIyOOKOMY
YCBOGHHIO HM3Yy4aeMOro Marepuana, (QopMHpYyeT Yy OOyJaromuxcs CBOE OTHOLICHHE K
KOHKpeTHOH mpobseme. bosee riy0okoMy pacKpbITHIO BOIPOCOB CIOCOOCTBYET 3HAKOMCTBO C
JIONIOJTHUTENIbHOM  JINTEPATYpPO, PEKOMEHJOBAaHHOW MPENoJaBareiieM M0 KaxXJIOW TeMe
CEMMHAPCKOI0 MJIM IMPAKTUYECKOTO 3aHSATUS, YTO IO3BOJIAET OOy4yaroIIMMCS MPOSBUTH CBOIO
VMHAMBUAYaJIbHOCTh B PAMKaX BBICTYIUIEHHS Ha JAHHBIX 3aHATHUSX, BBIABUTH IIMPOKUMN CIIEKTP
MHEHMH 10 u3yyaemoil npoodieme.

O0pa3oBarenbHble TeXHOJIOTUM. [Ipy npoBeneHNM yueOHBIX 3aHATHH MO JUCLUIUIMHE
UCIOJB3YIOTCS  TPAAMIIMOHHBIE UM WHHOBAIMOHHbIE, B TOM 4Hcjie HWH(OpPMAlMOHHbIE
oOpa3oBaTeNbHbIE TEXHOJOIMM, BKJOYas IPU HEOOXOAMMOCTH NPUMEHEHHE AaKTHUBHBIX U
MHTEPAKTUBHBIX METO/I0B OOyUEHUS.

TpaauumonHsle 00pa3zoBaTeIbHbIE TEXHOJIOTHUH PEATU3yIOTCs, MPEUMYILIECTBEHHO, B
pouecce JIEKIMOHHBIX M IMPAaKTUYECKHX  (CEMMHAPCKUX, JIAOOpPaTOpHBIX)  3aHATUH.
MHHOBanMoHHbIe 00pa30BaTeNIbHbIE TEXHOJIOTMM HCIOJB3YIOTCS B Ipolecce ayJUTOPHBIX
3aHATMM M CaMOCTOSITEIbHOM paboThl CTYJEHTOB B BHUJE NPUMEHEHHUS AaKTHUBHBIX U
UHTEPAKTUBHBIX MeETOM0B o00ydeHus. MHdopmaunoHHble 00pa3oBaTeNbHbIE TEXHOJIOTUU
peanu3yroTcsa B MPOLECCE MCIOJIB30BaHUS IEKTPOHHO-OMOIMOTEUHBIX CHCTEM, 3JIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB M JJIEMEHTOB 3JEKTPOHHOTO OOy4eHHMs B  3JIEKTPOHHOU
MH(OPMallMOHHO-00pa30BaTeIbHOM  cpele A aKTHBM3alUUMM y4yeOHOro rmpolecca U
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB.

[IpakTHueckue 3aHATUS MOTYT IPOBOAUTHCS B (hOpMe TPYNIIOBON AUCKYCCHUHU, «MO3TOBOM
aTaku», pa3dopka KeHCOB, pelIeHus MPAKTUYECKUX 3a/1a4, MyOJUYHas MPE3eHTalus IPOeKTa U
np. [pexne, yem nate rpymnne nHpOpMaInio, BaXKHO MOATOTOBUTH YYaCTHUKOB, AKTUBU3UPOBATH
MX MEHTaJbHBIE IIPOLECCHI, BKJIIOYUTh X BHUMAHUE, pa3BUBAaTh KOONIEPALIUIO U COTPYIHUYECTBO
IIPU IPUHATUH PEIICHUN.
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7. DoHa

OIICHOYHBIX

CpeACTB  JIf

NPOBeIeHUs!

NMPOMEKYTOYHOM aTTeCcTAIMU 00y4AKOIIMXCH 10 AUCUUIIMHE (MOAYJII0)

7.1. WnpukaTopsbl olleHUBAHNSA C(DOPMHUPOBAHHOCTH KOMIIeTeHIM

TEeKYIero

KOHTPOJISA H

Komnerenuuu 3auTeHo He 3aureno
0 . Hwxe noporosoro
Bricokwuii ypoBens | Cpennwuii ypOBEHb HSKHH ypoBeHs YPOBHS
(ynoBmeTBopuTEN
(oTnHyHO) (xoporo) (HEYIOBIETBOPUTE
. . bi10) JIEHO)
(86-100% o6amnoB) | (71-85% GamoB) (56-70% Gaos)
(mo 55 % OamnoB)
OIlK-1 OIIK.b-1.1 3naer: | OIIK.b-1.1 3naer: OIIK-1 He OIIK-1 He
Cnocoben TEOPETUYECKHE TEOPETUYECKHE JIOCTaTOYHO YMEET | JOCTaTOYHO yMEeT
IIPUMEHATH OCHOBBI OCHOBBI AEMOHCTPUPOBATH AEMOHCTPUPOBATH
3HAHHE MHKPOOHMOJIOTHH U | MHUKpOOHoOIoruy u | 3HAHWA SHaHuA
OMOJIOTHYECKOTO | BHPYCOJIOTHH, BHPYCOJIOTHH, TCOPCTHCCKHIX TCOPETHICCKHUX
pazHoOOpasusi i | GOTaHWKH, OOTaHUKH, OCHOB OCHOB
UCIIOJIB30BaTh 300JI0THH U 300JI0THH U MHKPOOHONIOTHH | MHKPOOHOIOTHH 1
METOIbI UCIIONB3YET UX JUIS | MCTIONB3YET uX juis | 1 BUPYCOJOTHH, U | BUPYCOJIOTHH, N
HaOJIIO/ICHUS, V3yYEHWS KU3HU M | U3yUEHUs Ku3Hu u | ACHOIB3YCT NX UCHOIB3YCT X I
UICHTH()UKAIMH, | CBOWCTB JKMBBIX CBOMCTB JKUBBIX e M3YHCHH XKUSHH 1
Ki1accuuKanuy, | 0ObEKTOB, HX 00BEKTOB, UX AKW3HU M CRBOMCTB | CBOMCTB JKHBBIX
BOCIIPOM3BOJCTBA | HAECHTU(GUKALUKM ¥ | uaeHTUUKamy u | “KABBIX OOBEKTOB, | 0OBEKTOB, HX
7 KyJIbTHBUPOBAHUS | KyJdbTuBHpoBamms | 1X HICHTH(HUKALIH 1
kynbTuBupoBand | OIIK.B-1.2 Ymeer: | OIIK.b-1.2 Vmeer: MICHTH(UKALMK | KYJIbTHBHPOBAHMS
51 )KUBBIX NPUMEHSITh npUMEHSTh MeTobl | 1 OlIK.b-1.2 Ymeer:
00BEKTOB IS METObI HaOIIOICHUS, KyJIbTUBUPDOBAHUA | NIPUMCHATH
pereHust HaOII0AEHUS, KJIacCH(DUKAIINH, OIIK.b-1.2 MCTOJEI
npodeccroHanbl | Kaaccu(pUKaIum, BOCIIPOM3BOJICTBA Ymeert: HAOTIOICHH,
BIX 33124 BOCIIPOU3BOJICTBA | OMOJOIHYECKUX NPpUMEHATD KIaccuukanmmy,
OUOJIOTHYECKUX 00BEKTOB B METO/IbI BOCIIpOM3BOJICTBA
OGLEKTOB B IIPUPOIHBIX U HaOIFO/ICHYS, OHMOJIOTUYECKUX
IIPUPO/IHBIX U J1aGOPaTOPHBIX KJIaCCU(UKAINK, | OOBEKTOB B
J1aGOPATOPHBIX YCIOBHAX; BOCIIPOM3BOJCTBA | NPUPOIHBIX
YCIOBHAX; HCIOTB30BATL OUOJIOTHYECKUX 71a00paTOPHBIX
HCIIOJIb30BaTh THOJTyYCHHBIC 00BEKTOB B yCIIOBUAX,
HOJIyYEHHBIE 3HaHUS 114 aHaim3a | IPHPOAHBIX U HCIIOJIb30BATH
3HAHUSA JUIS B3AHMO/ICHCTRHI 71abopaTopHBIX MOJTyYCHHBIE
AHATI3a OpTaHU3MOB YCIIOBUSIX; 3HAHUS IS
B3aUMOJIEHCTBUI | pas3inuHbIX Bugo | ACTIOJIB30BATH aHammsa 5
OpraHU3MOB JPYT € PYroM 1 co | HOMYYCHHBIC B3aMMOJIEHCTBHI
pa3JIMYHBIX BUIOB | CPEIOi OOMTaHHs SHaHMA Ui OpraHu3MOB
JPYT C APYTOM H OIK.B-1.3. aHamM3a PasIMYHBIX BHIOB
O cpefIoii BiiajieeT: ombIToM B3aUMOJECUCTBUI | APYT C IPYTOM H CO
OGHUTaHUS yuactus B paborax | OPTaHH3MOB cpenoit oouTaHus
OIIK.B-1.3. 110 MOHUTOpHHTY 1 | PA3/THHUHBIX BUTIOB OIIK.b-1.3. He
Briajeer: onbIToM | oxpaHe AIPYT C IPYTOM M | BIIAJICET: OMBITOM
ydactusi B paborax | GHOpecypcos, 0 cpeaon ydacTus B paborax
110 MOHUTOPUHTY M | UCTIOJIb30BAHHUS OOHTaHHs 110 MOHUTOPUHTY
oxpaHe OMOIOTHIECKHUX OlK.B-1.3. OXpaHe
6HODECYPCOB, 0GBEKTOB IS Bunazeer: onbitoM | GHOpecypcos,
HCIIOJIb30BaHHUS aHaJIM3a KayecTBa yqacTus B UCIIOIb30BaHNA
OUOJIOTHYECKIX cpefibl uX obutanus | PadoTax no OHOIOrHYecKUX

00BEKTOB IS
aHaIM3a Ka4yecTBa

OIIK.b-1.4
Ilorumaer: ponb

MOHUTOPHHTY U
oXpaHe
Oropecypcos,

00BEKTOB JUIS
aHAJIM3a Ka4eCcTBa
CpeIbl UX
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Cpelbl UX
obuTaHus
OIlK.b-1.4
ITonumaer: poib
OMOJIOTHIECKOTO
pasHoo0Opasms Kak
BeAyIero Qgaxkropa
YCTOMYUBOCTH
JKUBBIX CHCTEM U
onocdepsl B
LIEJIOM.

OMOJIOTHYECKOTO
pasHoo0Opasmsl Kak
Beayniero gakropa
YCTOMYUBOCTH
JKUBBIX CHCTEM U
Omocdepsl B IIEIOM.

HCII0JIb30BaHUA
OHMOIOTHUECKUX
00BEKTOB IS
aHaIIN3a KauyecTBa
Cpelbl uX
oOuTaHus
OIIK.b-1.4
[Tonumaer: ponb
OMOJIOTHYECKOTO
pa3Hoobpasus
KaK BEeIyILEero
(dakropa
YCTOMYMBOCTH
YKUBBIX CUCTEM
u 6nocdepsl B

oOuTaHus
OIIK.b-1.4 ue
MOHUMAET: POJIb
OMOJIOTUYECKOTO
pazHooOpa3us
KaK BEJIYILEro
dakTopa
YCTOMYMBOCTH
KUBBIX CUCTEM U
o6uocdeps! B
LEJIOM.

L[E€JIOM.
IK-1 OIIK-8.1. 3naer OIIK-1.1. 3naet OIlK-1.1 OIIK-1.1 He 3naet
CroocobeH OCHOBHBIE THIIBI OCHOBHBIE THIIBI Henocratouno CTPYKTYpY,
HCIOTB30BAT OKCIICUIIMOHHOTO | AKCIICANIIMOHHOTO U | .3HAeT OCHOBHBIC | OCHOBHBIC THIIBI
1 JIa0OpaTOPHOTO | JIaOOPaTOPHOTO THUIIBI 3KCIIECUIIMOHHOTO
METOIBI COOpa,

6046 o0opymoBaHus, o0opyoBaHus, SKCIEAUIIMOHHOT | M J1a00paTOPHOIrO
00paboTKL, 0COOEHHOCTH 0COOEHHOCTH ou 000pyIOBaHMUS,
CHCTCMATH3ALNNA | pRiGpaHHOTO BBIOPaHHOTO 71abopaToOpPHOro 0COOEHHOCTH
U NPEJICTABICHUS | 00beKTa o0BeKTa 000pyIOBaHMUS, BBIOpPaHHOTO
TIOJIEBOH U npodecCHOHANBHO | TPOPECCHOHAIBHON | OCOOCHHOCTH o0BeKTa
11aGOPaTOPHOI i IesTeNbHOCTH, JeATeITLHOCTH, BBIOpaHHOTO npodeccrnoHaIBEHO
HH(OpMALIHH, YCJIOBHS €TO YCJIOBHS €TO o0beKTa il IesaTeNnbHOCTH,

COZICpPIKaHUS U COZICpIKaHUS U npodeccuoHaibH | YCIOBHUS €ro
IIPUMCHSATDH

HaBBIKU pabOTHI C
COBPEMEHHBIM
obopymoBaHuEM,
aHAJIM3UPOBATH
MOJTy4YeHHbIE
pe3yiIbTaThl

paboThI C HUM C
Y4€TOM

paboThI C HUM C
y4eToM TpeOOBaHMiA

OH IeATCIBHOCTH,
YCIJIOBUSA €T0

COZIEP)KAHUS U
PpaboThI C HUM C

TpeOoBaHUit OMOATHKH CoJIepKaHUs U y4eToM
OMOATHKHI paboTHI C HUM C TpeOoBaHMIA
y4eTOM OMO3THKHN
TpeOOBaHMIA
OMO3TUKHU
OIIK.B-8.2 Ymeer: | OIIK.b-8.2 ymeer: OIIK.b-8.2 ne OIIK.b-8.2 ne
AQHAM3UPOBATh U | AHAJTM3UPOBATH U yMeeT ymeeT
KPUTHYECKU KPUTHYECKU aHaJM3UPOBATh U | aHAIM3UPOBATH U
OLIEHUBATb OLIEHUBATb KPUTHYECKH KPUTUYECKU
pasBUTHE HAyYHBIX | Pa3BUTUE HAYYHBIX | OLEHHUBATH OLIEHUBATh
UJeN, Ha OCHOBE UJeN, Ha OCHOBE pas3BuTue pa3BUTHE HAYYHBIX
UMEFOIIUXCS UMEIOIIUXCS HAYYHBIX HJICH, ujiell, Ha OCHOBE
pecypcos PECYpCOB COCTaBUThH | HA OCHOBE MUMEIOLUXCS
COCTaBHThH IJIaH TUTaH peIleHUs UMEIOIIUXCS pecypcos
peleHus MOCTaBJICHHON pecypcos COCTaBHTH ILIaH
MOCTaBJIEHHON 3aJa4u, BEIOpaTh U | COCTaBHUTH IUIaH peleHus
3a1a4u, BEIOpAaTh U | MOIU(PHUIHMPOBATH peleHus MOCTaBJICHHOM
MOJTU(PHUIMPOBATh | METOJNYECKUE MOCTaBJICHHON 3aJ1a4u, BEIOpATh U
METOANYECKHE MIPHUEMBI 3aja4y, BEIOpaTh | MOAUGUIMPOBATH
MIPHUEMBI u METOANYECKHE
MOJUGDUIIPOBATH | TPHEMBI
METOIMYECKHE
MIPUEMBI
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OIIK.b-8.3 OIIK.b-8.3 OIIK.b-8.3 ne [IK.b-8.3 ne
JleMoHCTpHpYET JleMoHCTpHpYET BIIaZeeT BJIJICCT HABBIKAMHU
YMEHUE BlIaJIcHHE. | yMEHHE BlaJicHHe. | HaBBIKAMH UCIIOJIb30BaHUS
HaBbIKAMHU HaBBIKAMHU HCTOJIb30BaHUS COBPEMEHHOT'0
HCTIONIb30BaHUS HCTIOIb30BaHUS COBPEMEHHOTO 00opyIoBaHHS B
COBPEMEHHOTO COBPEMEHHOTO 000OpyIOBaHHSA B | TIOJICBBIX H
00opynoBaHMs B 00opyIoBaHMs B MOJICBBIX U nabopaTopHBIX
TIOJICBBIX U MOJIEBBIX U TabopaToOpHBIX YCIIOBUSIX,
T1a00paTOPHBIX T1ab0paTOPHBIX YCIOBHSIX, CITOCOOHOCTBIO
YCIIOBUSX, YCIIOBUSX, CIOCOOHOCTBIO rpaMOTHO
CIOCOOHOCTBIO CIOCOOHOCTBIO IrpaMOTHO 000CHOBATH
IpaMOTHO IpaMOTHO 000CHOBATh TIOCTABJICHHbIE
o0ocHOBaTh o0ocHOBaTh [IOCTaBJICHHBIE 3a/1a4u B
TIOCTaBJICHHEIC TIOCTaBJICHHBIC 3a]a4uu B KOHTEKCTE
3371240 B 3a/1a4M B KOHTEKCTE | KOHTEKCTE COBPEMEHHOTO
KOHTEKCTE COBPEMEHHOTO COBPEMEHHOTO COCTOSIHUS
COBPEMEHHOTO COCTOSIHUS COCTOSTHUSI npo0IeMsl,
COCTOSIHUS poOIeMBI, npoOJIeMBl, CIOCOOHOCTBIO
MPOOIIEMBI, CIOCOOHOCTHIO CIIOCOOHOCTBIO HCIIONTE30BaTh
CIIOCOOHOCTBIO WCTIOJIb30BaTh UCII0JIb30BaTh MaTeMaTHYeCKHe
HUCII0JIB30BaTh MaTEMAaTUYCCKUC MAaTEeMaTU4dYCCKUEC METOABI
MaTeMaTHYeCKHe METO/IBI METOJIBI OLICHUBAHHUS
METOIBI OLICHUBAHHUS OLICHUBAaHUS THIIOTE3,
OLICHUBAHUS THIIOTE3, O0paboTKH | TUTIOTES, 00paboTKn
THITIOTE3, OKCIIEPUMEHTAIBHBI | 00paboTKH AKCIICPUMEHTAIBH
00paboTku X JTaHHBIX, HKCTIEPUMEHTAJIBH | BIX JaHHBIX,
SKCIICPUMCHTAJIbH MaTEMAaTHYCCKOI'O BIX JAaHHBIX, MaTEMAaTU4YCCKOI'O
bIX JaHHBIX, MOACIUPOBaAHUA MAaTCMAaTHYCCKOro | MOACIIUPOBAHUSA
MaTeMaTHYeCKOro | OMOJIOTMYEeCKUX MOJICTIMPOBAHUS | OMOJIOTUYECKHUX
MOJICIIUPOBAHHUS MPOIIECCOB U OHMOJIOTUYECKUX MPOIIECCOB U
GI/IOHOFI/I‘{GCKI/IX AIC€KBATHO OILICHUTH IIpoueCCoB U aZICKBAaTHO
IPOLIECCOB U JOCTOBEPHOCTH U aJIeKBaTHO OLICHUTD
aJIeKBaTHO 3HAYUMOCTh OLICHUTD JOCTOBEPHOCTH U
OLICHUTH IMMOJTY4YCHHBIX OOCTOBEPHOCTL 3HAYUMOCTbH
JOCTOBEPHOCTL U PE3YIbTATOB, 3HAYUMOCTb IMMOJTY4YCHHBIX
3HAYUMOCTh NPE/ICTaBUTh UX B MOJTYYSHHBIX pe3yJbTaToB,
IMMOJTY4YCHHBIX HIHpOKOﬁ PE3YIbTATOB, npeaACTaBUTh UX B
pe3yJIbTaTOB, ayIUTOPUU U BECTH | IIPEICTABUTh UX B | LIMPOKOMH
NPE/ICTABUTh UX B | JUCKYCCHIO HIAPOKOH ayZIMTOPUH U BECTH
HINPOKOI ayIMTOpUH U JIMCKYCCHIO
ayJuTOpUU U BECTHU JIUCKYCCHIO

BECTH JICKYCCHIO

7.2. TlepeBoa 0A/NIbHO-PEHTHHIOBBLIX MOKAa3aTesiell OLEHKH KAayecTBAa MOJATOTOBKH
o0y4aromuxcs B OTMETKH TPAAHIIMOHHOM CHCTEMbI OLlCHUBAaHUS.

[Mopsanox ¢GyHKIMOHMpPOBAHMS BHYTPEHHEW CHCTEMBl OLEHKHM KayecTBa IOJATOTOBKHU
o0yJaromuxcst M MepeBoa OaJUIbHO-PEUTUHTOBBIX IMOKa3aTeNel o0y4yaromuxcs B OTMETKH
TPAAUIMOHHONW CHUCTEMBI OLICHMBAHUS IMPOBOAUTHCA B COOTBETCTBUM € mojoxkeHnem KUY
«[lomoxxenne o  OaMTBbHO-PEUTHMHTOBOM  CHUCTEME  OIIGHKM 3HAaHMA  OOYYaroLIUXCS»,
pa3MeIeHHBIM Ha caiiTe YHuBepcuTeTa mo azapecy: https://kchqu.ru/inye-lokalnye-akty/

7.3. TunoBbIe KOHTPOJIbHbIE BONMPOCHI U 3a1aHNsl, HeOOXOAUMBbIE JIJIsl OLleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHMIA B MpoLecce 0CBOCHUS Y4eOHO U CHUIIHMHBI
7.3.1. IlepedyeHb BONPOCOB Il IK3aMeHAa
1. MecTo MUKPOOPTaHU3MOB B MUPE KUBOTO. MlcTOpUsS MUKPOOHUOIOTHH.
2. Tlpemmer MUKpOOHOIOTHY.
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How

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.
21.

22.
23.

24.
25.
26.
27.

28.

29.
30.

31.
32.

OO61ast MUKpOOHOJIOTHS - HayKa, N3ydaromias Mop(oJIoTHI0, IUTOJIOTHIO, OMOXHUMHUIO,
TEHETUKY, OKOJIOTUI0O M CHUCTEMAaTUKy MHMKpOOpraHusMoB (OakTepuil, apxew,
MUKPOCKOIIMYECKUX TPHOOB, MPOCTEHIITNX, BOIOPOCIICH, BUPYCOB).

VYyacTe MHUKpPOOPraHM3MOB B MUHEpPAIM3alUU OPraHUYECKHUX BEILECTB, PEryJsluu
ra3oBOro cocraBa arMoc(epsl, B OUYHCTKE OKpPYKAIOMIEH Cpe/ibl OT TOKCUYHBIX BEILECTB,
B IOJJEPXKAHUU IUIOJOPOJAUS IIOYBBI, B OOpa30BaHMU IIOJIE3HBIX HCKOIIAEMbIX, B
[IOJIyYUEHUU KOPMOBBIX U IHIIEBBIX IPOJYKTOB, TOIUIMBA, XMMHUYECKUX PEAKTUBOB U
JIEKapCTBEHHBIX IPEnapaToB.

MeTonbl  KIIACCMUECKOM MMKPOOMOJIOIMHM: MHUKPOCKOIIHS, METOAbl CTEpPUIN3ALNU,
METO/ABl MOJYYEHHUS YUCTBIX KYyJIbTYP M KYyJbTUBUPOBAaHME MMKPOOPraHM3MOB Ha
IIUTATENIbHBIX CPEaX, METO/Ibl XPAHEHUSI MUKPOOPTraHU3MOB.

CXO0ICTBO M pa3iMyue B OpraHU3allMy KIETOK 3yKapuoT U MPOKapHoT. OcoOeHHOCTH
OpraHM3al1 MUKPOCKOIMYECKUX TPUOOB, BOJOPOCIIEH, IPOCTEUILINX.

Mopdosorus, ynbTpacTpyKTypa, MaKpoOMOJIEKYJIsIpHasi OpraHU3alus KJIETOK IPOKApUOT.
Mopdomnoruueckoe pasHooOpasHe.

O/HOKJIETOYHBIE 1 MHOTOKJIETOYHbIE (HUTUAThIE, MULIEJINANIbHBIE) (POPMBI.

CTpyKTypHBIE pa3iIuysl TPaMIOJIOKHUTEIbHBIX M TI'PaMOTPHIATENBHBIX OakTepuid H
apxei..

Crpoenne u GyHKINU KIETOYHBIX CTEHOK y IPaMOTpPUIATEIbHBIX OakTepuil.. Apxen 0e3
KJIETOYHBIX CTEHOK.

['mukokanuke, Kancyssl, 4exibl. MIX 3HaueHue npu B3auMOAEMCTBUM KJIETOK ITPOKAPUOT C
OKpYKarollen CpeIol U Mex a1y COOOH.

Oco0eHHOCTH TPAHCTIOPTA BEIIECTB Y OAKTEpU U MEXaHHU3MBI, 00ECIICYHBAIOIINEC OOMEH
BEILIECTB C OKPY’KaIoLIel cpeoi.

Jlokanu3anust JpIXaTeNIbHbIX U (POTOCUHTETUYECKUX LIETIEH TPaHCIIOPTA 3JEKTPOHOB.
[{uTomnazma 6akTepuaabHOM KiaeTKH. [{uT030:b.

Pubocombr apxeit m OakTepuii: cocrtaB, crpoeHue, (yHKIUU. Paszmuums pubocom
9YKapHOT U IPOKAPHOT.

Hyxneounn (6akrepuanpHas xpomocoma). ' mctoHono100Hb1e O€IKM 3YKapuoOT U apxeil.
Ces3p  HyKJIE€OMIAa C LMUTOIIa3MaTHyeckoi MemOpanoil. Ilmasmuasl u  apyrue
TE€HETUYECKUE HJIEMEHTHI.

benkoBbie kpuctamisl benkoBsle MeMOpaHbl OaKTepHaIbHBIX BKIIOYEHUH - 0COOBIM THI
KJIETOYHBIX MeMOpaH, MPUCYIIHHI TOJIBKO MPOKAPUOTAM.

Jlenenue KIeTKH U Coco0bl Pa3MHOXKEHUSI MUKPOOPTaHU3MOB.

Penmukanus JIHK, cerperanus nykiieonna 1 GpopMUpPOBaHHE EPETOPOJIKU MPU JEIECHUN
KJIETOK IPOKapHOT.

[ToukoBanue 6akTepuii. CKOPOCTh pa3MHOKCHHS.

Knerounsle niukibl Oaktepuit (Oanusul, npocrekodakTepuid, MUKcobakTepuii). Kiierounas
JUCCOLIMAIIHS.

Knerounas nugpdepeHuupoBka B mporecce OHTOreHETUYECKOT0 pa3BUTUS OaKTEPUH.
[Toxosimuecs: GopMbl. DK30CHOPHI, IHAOCIOPHI, IUCTHI, MUKCOCTIOPHI, AKUHETHI.
O06pa3zoBaHue CrIeUATN3UPOBAHHBIX KIETOK (T€TepOLUCTHI,IIMaHO0AKTEPUHL).
®uznonorus MHUKpOoOpraHu3mMoB.CrnocoObl obOecriedeHus] 3HEeprueil. DK30reHHbIE U
9HJIOTEHHBIE OKUCIIIEMbIE CyOCTpATHI.

JloHODpBI 351eKTpOHOB. [lepeHocurKY 37EKTPOHOB U 3JIEKTPOHTPAHCIIOPTHBIE CUCTEMBIL: UX
0COOEHHOCTH Y pa3IMYHbIX OPraHU3MOB.

Ponp AT®, criocoOsl ee 0Opa3oBaHHsL.

Bpoxenus. Omnpenenenne mnoHstus "Opoxkenue". Ilytm cOpakuBaHHMsS YIJIEBOJOB H
JIPYTUX OPraHUYECKUX COCTUHEHUH.

MOoJ0YHOKHCII0€ TOMO- U TeTepoepMeHTaTUBHOE OpOXKEHHUE.

[TponnoHOBOKKCIIOE, MACISHOKUCIOE, MYPaBbUHOKHUCIIOE, CIIUPTOBOE M JIPYrHe BHJIbI
Oposxenuii. 30.XapakTeprucTHKa MUKPOOPTaHU3MOB, BBI3BIBAIOIINX OPOKEHHUS.
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33.

34.

35.

36.

37.

38.

39.
40.

41.

42.
43.

44,

45.

46.

47.

48.

49.

50.
51.
52.

53.
54.

55.
56.
57.

58.
59.
60.
61.
62.
63.

AspobHoe apixanue. @OpMbI yuacTHs MOJEKYISIPHOTO KHCIOPOAA B OKHUCICHUHU pa3HBIX
cyocrparoB. 32.ITonHOE U HEMOTHOE OKUCIIEHHE cyOcTpara. Poib nukia TpukapOOHOBBIX
KHCJIOT.

XapakTepucTuKa  BaXHEMIIMX  MHUKPOOPTaHM3MOB,0CYIIECTBISIONIUX  a’poOHOE
OKHCIICHHE OETIKOB, YIIIEBOAOB, YTIICBOJOPOOB U IPYTUX MHOTOYTJIEPOIHBIX BEIIECTB.
Metanorensl, ux ocobenHoctu. OOpazoBaHHME MeTaHAa M3 YIIIEKHCIOTHI M APYTUX
COCIMHEHUN. XEMOCHHTE3 U XEMOCUHTETUYECKHUE IIPOKAPUOTBHI.

®orocunte3. OcobeHHOCTH (POTOCUHTE3a Yy IPOKAPUOT.

CocraB, opranuzamuss u  (QyHKIHUM  (OTOCHHTETHUECKOTO  ammapata  pasHbIX
MUKpOOpranu3moB. Ilurmentsl u  ux  Jokanuzaumus. J(OHOpBI  3IIEKTPOHOB.
DIIEKTPOHHOTPAHCTIOPTHAS 1IEIb.

@DoTOCHHTE3 C BBIACICHHEM M 0e3 BblIeNieHus Kuciopoja. Mcroiap3oBaHuEe CBETOBOM
SHEPTUU TAT0O0AKTEPHUSIMH.

[Tutanue. [ToTpedHOCTH MPOKAPHOT B MUTATEIBHBIX 2JIEMEHTaX U MHUKPOIJIEMEHTaX.
MexaHu3M TOCTYIUICHUS] THUTATEIbHBIX BEUIECTB B KJIETKY OakTepuid, MeMOpaHHBII
TpaHcnopt, AU y3us.

Tunbl mutanust Oakrepuii: @ororpodusi, xeMoTpopusi. ABTOTpoPUS U TETEPOTPOPHSL.
Jlutotpodus u opranorpodus.

OcoOeHHOCTH pa3MHOKEHUsT MUKpoopranu3MoB. Ctpoenue 6akrepuaibraoit JJHK.
Pasmuoxenne vy Oaktepuil. OcoOble MeXaHU3Mbl Iepelaydl  HAaCJEeICTBEHHOM
uHpopManuu y 6akrepuii (KOHbIOTaLus, TpaHCHOPMAIIHS U TPAHCTYKIIHS).

I'erom. I'enorun. deHoTun. MexaHW3MbI pEILTUKAIMK OaKTEPHAIBHOH XPOMOCOMBI.
Bricokas ©”3MEHYMBOCTh IPOKAPHUOT.

Myrarensl. MyTanun. PexkoMOMHAIIMM TEHETHYECKOrO0 MaTepuana: penapaunus,
TpaHcopmalysi, TpaHCAYKIUS, KOHbloralus. 3HaueHue MmyTranuil. IlepcrnekTuBbl reHHON
WHKCHEPUU.

[IpakTHueckoe HCHOIb30BAHUE MMKPOOPraHU3MOB. MUKpOOHbIE OHMOTEXHOJOTUU B
MPOMBINIIICHHOCTH, CEJILCKOM XO3SHUCTBE M METUIIHE.

MuKpoopranu3msl - MPOAYLEHTbl AHTUOMOTHUKOB, APYTHUX JIEKAPCTBEHHBIX BEILECTB.
[TaTorenHbple MUKpPOOPTraHU3Mbl 1 UMMYHUTET.

Bo30ynutenn  BosBpatHoro Tuda, xonepbl, OpromHoro Tuda, TyOepkysesa.
CradunokokkoBbIe HHDEKIIHH.

[Tapasutnueckue (oOpMbl MHKOIJIa3M - BO30YyAMTENEH OCTPBIX PECIMPATOPHBIX
3a00J1eBaHU U THEBMOHHUU. .

Ponb MUKpOOpraHu3mMoB B KpyroBOpOTE BEILIECTB

broreoxumuueckas AesITEIbHOCT MUKPOOPTaHU3MOB.

VYyacTre MUKpOOPIaHU3MOB B OMOT€OXMMHUYECKUX IUKJIaX COEIUHEHUH yriiepoaa, a3ora,
CEPBI U IPYIUX MIEMEHTOB.

Tpoduyeckue cBsi3u B pa3IMYHBIX COOOIIECTBAX MUKPOOPTaHU3MOB.

3HayeHne MHUKpPOOPraHU3MOB B T€0JIOTHYECKUX Ipoleccax: B (hOpMUPOBAHMM KODHI, B
BBIBETPUBAHUH, B BBIILEIAYUBAHUU TOPHBIX [TOPOJ, B PyA000Opa30BaHUU.

VYcnoBust o6uTaHNsI MUKPOOPTaHU3MOB B 1ouBe. [ 'yMycooOpa3oBaHue..

Boanblie coobiiecTBa MUKpoopraHu3MoB. CaMOOYHIIIEHHE BOJIOTOKOB.

VYyacte  MHKpOOpPraHu3MoB B  (OPMHpPOBAaHHMU  cocTaBa arMoc(epsl, pojb
MHUKpPOOPTraHW3MOB B BO3HUKHOBEHHHU ApPHUKOBBIX Ia30B.

WNHdexnun 1 MIMMYHUTET, HH(EKIIMOHHBIE 3a00JIeBaHusI.

IIpeamert n3ydenus Bupyconoruu. CTpoeHre 1 XUMHYECKHI COCTaB BUPYCOB.
B3aumoselicTBue BUPYCOB C KJIIETKOM X039MHA. MeToabl KyJIbTHBUPOBAaHMS BUPYCOB.
[TpunHuMMIBI K1accuUKai BUPYCOB.

[Tonsitue o 6akrepuodarax. OcobeHHOCTH CTPOEHUS OaKTepruodaros.

[Tpouecc B3aumoneHCTBUSL (aroB M YyBCTBUTEIBHOCTh K HUM OaKTepUalIbHBIX KIIETOK.
BupyneHnrtHslie u ymepeHHbIe (par.
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64. Baxxneiimme 3a001€eBaHUsI YEIOBEKA BUPYCHOM MPUPO/IBL.

7.3.2. TunoBble TeMbI K MHCbMEHHBIM PadoTaM, 0KJIAaM H BbICTYILIEHUSM
1. UcTopust cTaHOBIEHUS MUKPOOHOJIOTUH KaK HAYKH
2. Mopdonorust u anHaToMust 0aKTEPHATBHBIX KIETOK
3. 3HaueHue MUKPOOPTaHU3MOB B XO3HCTBEHHOM JIEATEIBHOCTH YeIOBeKa
4. 3HaueHue Karcya000pa30BaHUs U CIOPOOOPA30BaHUS B KU3HEACITCILHOCTH
OakTepuil U UX AUArHOCTUYECKasi 3HAYMMOCTh
5. Mopdonoruyeckne cBOWCTBa MUKPOOPTaHU3MOB U HX 3HAUCHHE B
UJCHTU(PUKAIIUHN TATOT€HHBIX MUKPOOPTraHU3MOB
6. ®U3HONOTHS MUKPOOPTaHU3MOB (XUMUYECKUN COCTaB, TUTAHNE
MHUKpPOOPTaHU3MOB)
7. JlpIxaHHe MUKPOOPTaHU3MOB: MEXaHU3M, CYIIIHOCTb U THIIBI JIBIXaHUS
8. depMeHTHI OaKTepul U UX TMPAKTUICCKOE PUMEHEHHE
9. PocT 1 pa3MHOKEHHE MUKPOOPTaHH3MOB
10. Knaccudukarys nuTaTebHBIX CPell U KpaTKasi XapaKTepUCTUKa PEUEnTyp Mpu
KYJIbTUBUPOBAHUH MATOI€HHBIX MUKPOOPTaHU3MOB
11. HacnencTBeHHOCTh U K3MEHUYMBOCTh MUKPOOPTaHU3MOB
12. BHEXpOMOCOMHbBIE T€HETUYECKUE IETEPMHUHAHTHI (IL1a3MUbI)
13. TIpuHIUIIBI TEHETUYECKOW UHKEHEPUHU
14. Ponb MUKPOOPraHM3MOB B KPYTOBOPOTE a30Ta B MPUPOJIEC
15. Ponap MUKpPOOpPraHU3MOB B KPYTOBOPOTE YIIIepo/ia B PUPOIE
16. Poib MUKpOOpPraHu3MoB B KpyroBopoTe (ocdopa, jxene3a u cepsl B IPUPOIC
17. Dxonorust MUKpOOPTaHU3MOB (PAacIpOCTPaHEHHE B BOJIE, BO3yXE, IOYBE).
18. Briusinue (hakTopoB BHEUTHEW Cpebl HA MUKPOOPTaHU3MbI
19.Yuenue 06 nundexuu (MHGeKus, THOESKIMOHHBIN MTpoliecc, MHPEKIMOHHAs
00J1e3Hb)
20. ITaToreHHOCTh, BUPYJIEHTHOCTD U (DaKTOPHI MATOT€HHOCTH OaKTepHii
21. Yuenue 00 UMMyHUTETE (COBPEMEHHOE MOHATUE, UCTOPUSI PA3BUTHUS HAYKH
UMMYHOJIOTHSI)
22. CeponoruyecKre peakiiuy B TMarHOCTHKE MH(DEKITMOHHBIX 3a001eBaHUM
23. XapakTepucTrKa (pakTOpOB MATOT€HHOCTH MUKPOOPTaHU3MOB
24. Tunbl TOKCUMHOB MUKPOOHOTO MPOUCX 0K IEHUS
25. DnexkTUBHBIE MUTATENbHBIE CPE/IbI I KYJIbTUBUPOBAHUS BO30YAUTENS
MATOT€HHBIX KOKKOB
26. CoBpeMeHHbIE METO/1bl MHJUKAIMY U UJICHTU(UKALUUT MUKPOOPTaHU3MOB
27. O6ias xapakTepucTuka 6aktepuii poga Staphylococcus. TIpunIune BeiieIeHNS
U UJIeHTH(UKALNH.
28. Obmas xapakTepucTuka dakrepuit pona Streptococcus. [IpuHIUTIEI BRIACTICHUS U
UICHTH(PUKAIUH.
29. OG6mas xapaktepuctuka Oakrepuii pona Listeria. [TpuHImIEl BBIICTCHUS 1
UICHTH(PUKAIUH.
30. Oo6mas xapakrepuctuka 6aktepuii pona Bacillus. [Tpuaimne! BeiACICHUS 1
UICHTH(PUKAIUH.

8. IlepedyeHb OCHOBHOM M JONMOJTHHUTEILHOH YU4eOHOH JTUTEPATYPBI, HEOOXOAUMOI IS
OCBOEHMS AMCUUIJIMHBI (MOXYJIS)
8.1. Ocnosnasn rumepamypa

1. Tepuer, M. B. Mukpo6uonorus: yueonuk / M. B. I'epuer, H. I'. Unbsienxo, JI. H.
[Tabyposa. - MockBa: UH®PA-M, 2021. - 263 c. ( Beicuiee o6pazoBanue:
Bakanaspuart). - ISBN 978-5-16-015357-5. - URL:
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https://znanium.com/catalog/product/1150324 (narta oGparienus: 24.02.2021). — Pexum
JIOCTyMa: MO MOANHUCKE. - TeKCT: 3JIeKTPOHHBII.

2. Kucnenko, B. H. Mukpo6uonorus: yue6nuk / B. H. Kucnenko, M. 1. A3aeB. - Mockaa:
NH®PA-M, 2019. - 272 c. + Jlon. matepuainsl. - ( Beiciiee obGpa3oBanue:
bakanaspuart). - ISBN 978-5-16-010250-4(print). - URL:
https://znanium.com/catalog/product/1009634 (nata obopamienus: 24.02.2021). - Pesxum
JIOCTYIIA: 110 OAIMKCKE. - TEKCT: 3JIEKTPOHHBIM.

3. Muxkpoouonorus: yueonuk / O. 1. Cunopenko, E. I'. bopucenko, A. A. Banwskosa, JI. U.
Boiino. - MockBa: UHOPA-M, 2024. - 286 c. - ( Beiciiee oOpa3zoBanue: bakanaspuar). -
ISBN 978-5-16-009743-5. - URL.: https://znanium.com/catalog/product/2055768 (mara
oopamenus: 24.05.2023). — Pexxum tocTyna: 1o moanucke. - TeKCT: AJIeKTPOHHBIN.

4, ®eoxtucrona, H. A. OcHOBBI MUKpOOHOIOTHH : yueOHOe rmocodue / H. A. DdeokTrCTORA,
. A. BacunweB ; cocraButenu H. A. deoktucrona, /[. A. BacunbeB. — YIIbSIHOBCK :
Vial'AY umenu I1. A. Cronsmuna, 2020. — 170 c. —URL.:
https://e.lanbook.com/book/207275 (nata oopamenus: 04.04.2023). — Pexum gocryma:
JUTSL aBTOPU3. MOJIb30BaTeNeil. - TeKCT : 3JEeKTPOHHBIH.

5. ®upcos, I'. M. Bupyconorus : yaedHoe iocodue / I'. M. @upcos. — Bonrorparn :
Boarorpaackuii TAY, 2016. — 132 ¢. — URL.: https://e.lanbook.com/book/100790
(mata obpamenus: 04.04.2023). — Pexum moctyna: i aBTOPU3. TOJIB30BaTEICH. -
TeKcT : 2MeKTPOHHBIH.

8.2. lonosiHUTeILHASA JIUTEpPaTypa:
1.I'pomos, b.B. Ctpoenue 6akrepuii / b.B. I'pomos.- JI: U3a-Bo JIT'Y, 1985. - 189 c.
2.Tornuiak, I'. Merabonmsm 6akrepwmii / I'. ormmmak. - M.: Mup, 1982. - 310 c.
3. llInerens, I'. O6mas mukpoodbuomnorus / I'. [llnerens.- M.: Mup, 1987, - 568 c.
4. OcHOBBI MUKPOOHOJIOTHH, BUPYCOJIOTUU U UMMYHoJorun / A.A. BopoOwéB, [u np.]. - M.:
MacrepctBo; Boicmas mkomna, 2001. - 224 c.
5. Bopucor JI.Lb. MeauumHckas MUKPOOHOJIOTHSI, BUPYCOJIOTHSI, IMMYHOJIOTHS: YYEOHHK. -
M.: Menunuackoe uHbopmanronHoe areHrcto (MUA), 2005. - 734 c. (bubimoreka

Yal'lly)
6. Emues B.T., Mumyctun E.H. Mukpobuonorus. - Mocksa: Opaiit, 2014. - 444 c.
(bubnuoreka Yal'TlVY)

7. HerpycoB A.U., KotoBa N.b. MukpoGuomnorus: yueOnuk. - M.: Axkagemus, 2006. - 349
c. (bubnuorexa Yal'TlV)

8. Ilpaktukym mo mMukpooOuonoruu: yued. mocobue / mox pen. A.M. Herpycosa. - M.:
Axanemusi, 2005. - 602 c. (bubnuotexa Yal'TIV)

9. Temnmnep E.T.; Illunsuuxosa B.K., IlepeBep3eBa I'.M. IIpakTukym mo MHKpOOHOJIOTHU:
yue6. nocodue / nox pen. B.K. lunsHuKOBOM. - M.: [Ipoda, 2004. - 255 c. (bubnnoreka
Yal'Tly)

9. TpeGoBaHusl K YCJAOBHSAM peau3anuu padoyeil mporpaMMbl JUCHHTIMHBI
(MoxyJst)
9.1. O6mecucreMHbIe TPEOOBAHUS
JyieKTPOHHAsA HH(POPMALTMOHHO-00pa3oBaTeabHas cpeqa PI'bBOY BO «KUT'Y»
Kaxnprit  oOydarommuiicss B TeueHHWE BCEero nepwojga oOydeHuss oOecredeH

WHAVBUAYAIbHBIM ~ HEOTPAHMUYEHHBIM  JIOCTYIIOM K DIIEKTPOHHON  MH(OPMAIIMOHHO-
obpazoarenbHol cpeae (DINOC) YauBepcuteTa u3 1I000M TOUYKH, B KOTOPOU UMEETCS JOCTYM K
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAIITMOHHON  CceTH «laTepHeT», KaKk Ha TEPPUTOPHH

YHuBEpCHUTETA, TaK U BHE €€.

OynkuuonupoBanne  OMOC  obecreunBaeTcsi  COOTBETCTBYIOIIMMHU  CPEICTBAMH
MH(OPMALlMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTMH U KBaiu(dukanue paOOTHUKOB, €€
UCHONB3YIOUIMX W noalepxkuBaomux. @Pynkuuonupoanne OUOC  cooTBeTcTBYET
3aK0oHO1aTenbCTBY Poccuiickon @enepannm.
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https://znanium.com/catalog/product/1150324
https://znanium.com/catalog/product/1009634
https://znanium.com/catalog/product/2055768
https://e.lanbook.com/book/207275
https://e.lanbook.com/book/100790

Anpec odunmanpHOrO caiita yauBepcurera: http://kchgu.ru.
Anpec pasmerenus DMOC ®PI'BOY BO «KUI'Vx»: https://do.kchgu.ru.
JIEKTPOHHO-0MOJINOTEYHbIEe CUCTEMBI (3JIEKTPOHHBIE OHOJINOTEKH)
HaumeHoBaHHe TOKYMEHTA ¢ YKa3aHHEM Cpok neiicTBuSA
PEKBU3HTOB JOKYMEHTAa
yi(e)ég;igigﬂ 3;§§;E§§io-6n6nuomqma cucrema 000 oT 23.04.2024r.
Jloroop Ne 238 56¢ ot 23.04.2024 1. Ao 11.05.2025r.
ot 11.05.2025r
Jlorosop Ne 249 36¢ ot 14.05.2025 .
. i . 1o 14.05.2026r
DJIeKTPOHHBIN aapec: https://znanium.com
2025-2026 DONeKTpoHHO-OnOIMoTeuHass  cuctemMa  «JlaHby.
yueOnsnii rog | Jorosop Ne 10
DrekTpoHHBIH aapec: https://e.lanbook.com
2025-2026 OnekTpoHHO-OMOIMOTeYHast  cuctema  KUI'Y.
y4eOHBIN T [Tonoxxenne 06 Db yTBep)aeHO YUEHBIM COBETOM

Y4yeOHLIN roa

or 11.02.2025r.
o 11.02.2026r.

ot 30.09.2015r. TIpoTokon Ne 1. beceporneri
Dnexrponnsii axpec: http://lib.kchgu.ru
2025-2026 HanmonanesHas anekrponHas ounbnuoreka (HOB).
yuebnsiii rog | Jorosop Nel01/H3b/1391-1m ot 22. 02. 2023 1. beccpounslii
DyeKTpoHHBIH aapec: http://rusneb.ru
2025-2026 Hayunas JIEKTPOHHAsS o6ubnroreka
y4eOHBII 1o «ELIBRARY.RU». JIuneH3noHHOE COTJalleHue o
beccpounsbiii

Nel5646 or 21.10.2016 1.

DrekTpoHHbIH aapec: http://elibrary.ru
2025-2026 OnexTpoHHslii pecypc Polpred.comO630p CMU.

y4eOHBII roJ Cornamenue. becruiatso. beccpounslii

DnekTpoHHbIN agpec: http://polpred.com

9.2. MaTepHaJIbHO-TEXHUYECKOE U Y4eOHO-MeToAuYecKoe obecneyeHue JUCIUIINHBI

3aHATUS TPOBOMATCS B YUYEOHBIX ayIUTOPHSX, NPEAHA3HAYCHHBIX Ui IMPOBEIACHUS
3aHATUM JIEKIIMOHHOIO M TPAKTUYECKOTO THIA, KYPCOBOIO IMPOEKTHPOBAHUS (BBITOJIHEHUS
KYPCOBBIX pPa0OT), TPYNIOBBIX M WHAWBUIAYAIBHBIX KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJS M
MIPOMEXKYTOYHOM aTTECTAlMA B COOTBETCTBUU C PACIHCAHUEM 3aHIATHHA 1O 00pa30BaTeIbHOU
nporpamme. C oOmNHMcaHUEM OCHAIIEHHOCTH ayJWTOpPUNA MOKHO O3HAKOMHUTHCS Ha caiite
VHHBEPCUTETa, B pas3jelic MaTepUaTbHO-TEXHHUYECKOTO OO0CCIICUeHUsT W OCHAIICHHOCTH
obpasoBaTenpHOTrO mpoliecca 1o aapecy: https://kchgu.ru/sveden/objects/

9.3. Heo0xoauMblii KOMILIEKT JIMLEH3MOHHOI0 POTPAMMHOI0 00ecrneyeHus

—  MicrosoftWindows (JIunensus Ne 60290784), 6eccpounas

—  MicrosoftOftice (JIutiensust Ne 60127446), 6eccpounas

— ABBY FineReader (nmumensus Ne FCRP-1100-1002-3937), 6eccpounas

— CalculateLinux (Buecén B EPPII Ilpukazom Munkomcssizu Ne665 ot 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas
— Kaspersky Endpoint Security. JToroop Ne0379400000325000001/1 ot 28.02.2025r. Cpok

nercreus nuuensuu ¢ 27.02.2025r. no 07.03.2027r

9.4. CoBpeMeHHble TnpodeccHoHANbHbIE 0a3bl JaHHBIX W HHPOPMALMOHHbIC
CIIPaBOYHBIE CHCTEMBI
1. ®enepanbubiii mopran «Poccuiickoe oopazoBanue»- https://edu.ru/documents/
2. Enmnas xommekums mudpoBbix oOpasoBarenbHBIX pecypcoB (Eamnas xomnekmmst [JOP) —
http://school-collection.edu.ru/

21


http://kchgu.ru/
https://do.kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/
https://kchgu.ru/sveden/objects/
https://edu.ru/documents/
http://school-collection.edu.ru/

Ba3bl nanHbIX Scopus U31aTENbCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

[Topran ®enepanbHBIX TOCYAAPCTBEHHBIX O0pa30BATENbHBIX CTAHAAPTOB  BBICIIETO
obpasoBanus - http://fgosvo.ru.

QenepanbHblii  IEHTp WHPOPMALMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP) -
http://edu.ru.

Enunas xomutekuust mudpoBeix oOpasoBarenbHbIx pecypcoB (Eamnas xomnekmus LLOP) —
http://school-collection.edu.ru.

Nudopmanmonnas cucreMa «EquHoe OKHO JocTyma K oOpasoBarenbHbIM pecypcamy» (MC
«Eaunoe oknoy) — http://window/edu.ru.

10. OcoGenHOCTH OpraHu3anuu 00pa3oBaTEeIbLHOIO Mpolecca JAJsi JHUIL ¢
OrPAHUYEHHBIMU BO3MOKHOCTAMM 310POBbS
B ®I'bOY BO «KapauaeBo-Uepkecckuid rocyaapCTBEHHBINM yHUBEpCUTET MMeHU Y./,

AnmeBa» CO3JaHBl YCJOBHS JUIS TOJIyYEHHs BBICIIEro 0Opa3oBaHUS MO 00pa3oBaTEIbHBIM
porpaMmMam o0y4aroluXcsi ¢ OrpaHMYEHHBIMHA BO3MOKHOCTSIMU 3710poBbs (OB3).

CrneuunanbHble ycioBus A noiydeHus obOpazoBanus no OIIBO obOywarommmucs c

OrPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbst onpenelicHbl «IlookenneM 06 00y4eHHH JIUII C
OB3 B KUI'Y», pa3melieHHbIM Ha caiite YHuBepcuTeTa 110 aapecy: http://kchqu.ru.
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http://www.scoрus.сom/search/form.uri?disрlay=basic
http://fgosvo.ru/
http://еdu.ru/
http://school-collection.edu.ru/
http://window/edu.ru
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
http://kchgu.ru/

11. JIncT perucrpanuu U3MeHeHHUit
B paGoueii mporpamMmme BHECEHBI CISAYIONINE N3MCHCHHUS:

HN3meHnenue Jdara u Homep JdaTa n Homep Jara
NMPOTOKOJIA NMPOTOKOJIAa BBe/leHUs
YUY€HOr o coBeTa YUYEHOTr o H3MeHEeHu it
paxyabTera/ coBera
HHCTHUTYTA, HA | YHHUBEPCHUTETA,
KOTOPOM ObLIN HAa KOTOPOM
paccMoOTpeHbl ObLIN
BOIIPOCHI 0 YTBepPAKIAeHbI
HEO0X0TUMOCTH U3MeHeHusl
BHECEHUA
U3MEeHeHU
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