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PabGouass mporpamma JUCHMIUIMHBI YTBEP)KJIEHA HaA 3acelaHuu Kadenpbl OHOXUMHH |
OMOTEeXHOJIOTHH, TPOTOKOI Ne 14 ot 26 mas 2017 1.

JlononHeHust 1 U3MEHEHHsI, BHECEHHbIE B pabouyi0 MporpaMMy TUCHUIUIMHBI, YTBEPXKJIECHBI Ha
3acenaHun  Kadenpbl OWOXMMHH W OMOTEXHOJOTHH: OOHOBJIICH TEpeYeHb OCHOBHOW |
JOTIOTHUTENbHOM y4eOHOM nuTepaTypbl, HEOOXOAUMON ISl OCBOEHUS TUCIUIUIMHBI, TPOTOKOI
No 15 ot 15 urons 2018 1.

3aBenyromuii kadeapoit V;) (

L,/{“;W{' 2 / P.I.®apxyTanHoB
7 [/V

JlononHeHust 1 U3MEHEHHs], BHECEHHbIE B pabouyi0 MporpaMMy TUCHUIUIMHBI, YTBEPXKJIEHBI Ha
3acenaHuu Kadenpbl OMOXUMHUM W OMOTEXHOJIOTHH: OOHOBIJICHBI NPOTPaMMHOE OOECIEUYCHHE,
npodeccuoHanbHble 6a3 JaHHBIX U UHGOPMAIMOHHBIE CIIPABOYHBIE CHCTEMBbI, TpoToKos No 15
oT 25 ampens 2019 .

3aBemyronuid kadenpoit / /) (

V/(fﬁ“ / P.I. ®apxyTauHoB
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Cnucok 10KyMEeHTOB U MATepHaJIoB

. [lepeyenb nmuaHUpPyeMBIX pe3yIbTaTOB OOyueHUsS MO JUCIHIUIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH  PE3ylIbTaTaMU OCBOEHUSI 00pa30BaTeNbHOM MPOrpaMMBbl

. llenb 1 MECTO AUCHUIUIIMHBI B CTPYKTYpe 00pa30BaTEIbHON MPOTrpaMMBbl

. Conepxkanne paboueil mporpamMmbl (00bEM JUCHUIUIMHBI, THIBI U BUJBI Y4EOHBIX
3aHATUH,  y4eOHO-METOJMYECKOEe  OOCECIEYCHHE  CaMOCTOSTENBHOM  paboThI
00yJaronuxcs)

. DOH/I OIICHOYHBIX CPEACTB MO JUCIUILIMHE

4.1. IlepevyeHb KOMIIETCHIINI C YKa3aHUEM ATANoB WX (OPMHUPOBAHUS B TIPOIIECCE
OCBOCHMS 00pazoBaresibHON nporpamMmmbl. OmMCaHue MOKa3aTesied U KpUTEPUEB
OLICHUBAHMS KOMIIETEHIIMIM Ha Pa3IMYHbIX dTanax ux GopMUPOBaHMUS, ONUCAHUE
IIKaJI OLEHUBAHUS

4.2. TunoBble KOHTPOJIbHBIE 33JaHUS UM MHbIE MaTepuaibl, HEOOXOUMBIE JUIs
OILICHKHU 3HAaHUM, yMEHUI1, HABBIKOB U OTIBITA JESTEIbHOCTH, XapaKTEPU3YIOLTUX
sTanbl (GOPMUPOBAHUS KOMIETEHIIMH B Ipoliecce 0CBOEHUs 00pa3oBaTeIbHON
nporpamMmbl. Metoanyeckrue MaTepuaibl, ONpPeAeSIoure MPoLeayphl OLEHUBAHUS
3HAHWM, YMEHUH, HABBIKOB U OMBITA JIEATEIBHOCTH, XapaKTEPU3YIOLUX TaIlbl
(dbopMUpOBaHMS KOMIIETSHIINI

4.3. PedTHHI-TUIaH JUCIIAIUINHEI

. Y4eOHO-MeToAndeCcKoe U MHPOPMAIIMOHHOE 00eCTIeYeHUE AUCITUTITMHBI

17

5.1. IlepedyeHb OCHOBHOM W JOTIOJHUTEILHON YUeOHOM JIUTEpaTyphl, HEOOXOUMOM
JUISL OCBOCHHUSI TUCITUTUIMHBI

17

5.2. Ilepedenp pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM CETH
«lHTEepHET» U IPOTPAMMHOTO 00OecIeueHus, HeOOXOJUMBIX JJIsi OCBOCHUS
JUCHMILTAHBI

17

6. MarepualbHO-TEeXHUYECKas 0aza, HeoOxoaumast TS OCYIIIECCTBIICHUS

00pa3zoBaTesbHOTO TMpoIlecca MO JUCIUIUTHHE

18




1. [lepevyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs N0 JMCLHHUIJIMHE, COOTHECEHHBIX C
IUVIAHMPYEeMBIMH Pe3yJ1bTATAMM OCBOEHHS 00pa30BaTe/IbHONH MPOrpaMMBbl

B pesynbrare ocBoeHHs 00pa3oBaTeIbHON MPOTPAMMBI OOYJAFOIIHICS JOJIKEH OBJIAJICTh
CIIEAYIOIIUMHU pe3yiibTaTaMu 00y4eHHUs 110 JUCIUILINHE:

Pe3ynbrarsl o0yueHns dopmupyemas IIpumeuanue
KOMTIETeHIHU (C
yKa3aHHEM KoJa)

3HaHuA 3HaTh: NPUHLUIBE OMOXMMHYECKHX OCHOB, MeMOpaHHbIX | OIIK-5
IIPOLIECCOB u MOJEKYIIPHBIX MEXaHHU3MOB
KU3HEJEATEIBHOCTH MUKPOOPTaHU3MOB;

3HaTh: BOCIPOU3BOJNTH U OOBSICHATH Y4eOHBIH Marephai
¢ TpeOyeMOli CTEIEHbI0 HayYHOH TOUHOCTH M HOJTHOTHI
3HaTh: 0a30BBIC TeopeTHYEeCKHe NomokeHus u Metomsl | [TK-3
7a00paToOpHBIX ¥ MPOM3BOJACTBEHHBIX  HCCIIECIOBAHHUN
COBPEMEHHOMN OHOIIOTHH

YMmenus VYMeTh:  aHanM3UpOBaTh  pe3ynbrarthl  J1aboparopHeix | OIIK-5
9KCIIEPUMEHTOB

YMeTh: IpUMEHATh 0a30BbIe TeopeTHdeckue mojaokenus u | [1K-3
METOIBI TIOJICBBIX, JIAOOPATOPHBIX M IPOH3BOACTBEHHBIX
HCCIICIOBAaHUY COBPEMCHHOW OWOJOTUU JUISL PCIICHUS
obmenpodeccHoHaTbHBIX 3a1a4.

Bnanenus Bnaners: moHATUHHBIM U TEpMUHOIOTHUYeckUM anmapatom | OIIK-5

(HaBBIKH / JTUCHMIIIAHBI

OIIBIT Braners: HaBbIKamMu penneHus npodeccroHanbHbIxX 3anad, | [1K-3

JEATENbHOCTH) | UCIOB3Yys 0A30BBIE TEOPETUUECKUE TIOTOKEHUS M METOIbI
TIOJICBBIX, T1a060paTOPHBIX u MIPOU3BOACTBEHHBIX

I/ICCJIG,HOBaHI/Iﬁ COBpeMeHHOﬁ OHoIoruu.

OIIK-5 - crocoOHOCTRIO TPUMEHSATH 3HAHWE TMPUHIIMIOB KIETOYHOW OpraHu3aIuu
OMOJIOTUYECKUX 00BEKTOB, OMO(PU3NUECKIX M OMOXUMHUUECKUX OCHOB, MEMOPAHHBIX MTPOIIECCOB
Y MOJICKYJISIPHBIX MEXaHH3MOB JKU3HEICATEIILHOCTH;

IIK-3- roToBHOCTBIO MPUMEHSATh Ha MPOU3BOJACTBE 0a30BbIe 00mIETPOdecCHOHATBHBIC
3HaHUSl TEOPUU U METOJIOB COBPEMEHHOM OMOJIOTHH.

2. lleab 1 MeCTO IMCHUILUIMHBI B CTPYKTYpPe 00pa30BaTeibHON MPOrpaMMbl

Jucuumnnuna «bHoXuMus MUKpOOPTaHU3MOBY» OTHOCUTCS K BApUATHUBHOM YacTH.

[Tpu ounoii popme 0OyueHHUs TUCIUILIMHA U3ydaeTcs Ha 2 Kypce B 4 cemecTpe.

Llenpt0o  OCBOEHHS  JAUCHMILIAHBI «broxumMusT  MHUKpPOOPTraHU3MOBY»  SBISETCS
dhopMHUpOBaHUE y CTYIEHTOB NPEACTaBICHUNA 00 OOIIel XapaKTePUCTUKH OHOXUMHYECKUX
MPOLIECCOB B MPO- U IYKAPUOTHUECKHX OpraHu3Max, crneuuduke u pazHooOpazue OOMEHHBIX
MPOIIECCOB MUKPOOPTaHU3MOB U UX T€HETHUECKUX 0COOCHHOCTSX, PETYIHPYIOIIUX METa00IU3M.

B nponecce u3yueHuss TUCHUIUIMHBI «BHOXMMHS MHUKPOOPTaHU3MOBY, OOy4aroIiuecs
JOJDKHBI  MCIIOJIb30BaTh, 00Oramarb M CHCTEMaTU3UpOBaTh (DyHIaMEHTAJIbHBIE 3HAHUS IO
OMOJIOTHH, IIUTOJIOTHU, XUMHH, OHMOXUMHUHU, MOJICKYJISPHON OHOJIOTMU. OTH 3HAHUSA OymyT
CHOCOOCTBOBaTh OCO3HAHHOMY BOCHPUATHIO O (YHKIMOHUPOBAHUM MHKPOOHOM KIETKH U
€CTECTBEHHBIX OHMOXMMHUYECKUX IIpoleccax. M3ydeHue 5TOro mnpeamera sBISETCS OYEHb
BaXHBIM JUIsi (OPMHUPOBAHUSA HAydHOTO MHPOBO33peHUs OakanaBpa OHOJOTHUYECKOTO
HanpapjaeHUs: Onoxumuyeckoro npoduss. CTyaeHThl JOHKHBI MOMYyYUTh MPAKTUUYECKHE HAaBBIKU
Ui paboThl ¢ MpubopaMu U 000PYIOBAaHUEM, UCIIOIb3YEMbIMHU B PA3IMUHBIX OTPACIAX HAYKH U
MPOU3BOJACTBA — OWMOJOTMH, XMMHUH, MEIULHUHBI, (PAPMAKOJIOTHU M CEIbCKOTO XO3sCTBa.
BocnurarenbHoe 3amaua kypca «bHOXMMHSI MUKPOOPraHM3MOB)» CBSI3aHO C €r0 pOJIbIO B
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(GOpMHPOBAHMK HAyYHO-MATEPHATUCTUYCCKOTO MHPOBO33PEHUS, IMO3HABATEILHOW aKTUBHOCTH
CTYICHTOB, a TaK)Xe OOIIEH M IKOIOTHUECKON KYIBTYPbI IMYHOCTH, OCMBICICHHOTO BOCIIPHUSTHS
MHOT000pa3us MPOIECCOB, MPOTEKAIONINX B OPraHU3Max M €ro 3Ha4eHHUE JUIS CYIIEeCTBOBAHHS
orocepsl Kak 17100aTbHON SKOCUCTEMBI.

Jlnisi OCBOCHHUSI AMCIUILUIMHBI HEOOXOJMMBI KOMIIETEHIINH, C(OPMHUPOBAHHBIC B pPaMKax
W3YYCHUS CIICAYIOIINUX JUCIHUILTAH: 0OIIeld OMOJOTHH, OPraHWYECKOW XUMHUH, MOJICKYISIPHOM
OMOJIOTHH, ITUTOJIOTHH, TCHETHKH.

OcBocHHE KOMIIETCHIMH JIMCHUIUIMHBI  HEOOXO MBI
JIMCUUIUIMH: MHUKPOOHOJIOTHS, BHPYCOJOTHS, HMMYHOJIOTHS,
OMOTEXHOJIOTHIO, ONOMOHUTOPUHT U OMOTECTUPOBAHUE.

g U3YYCHHA  CIICAYIOIIUX
OH3UMOJIOTUsI, BBCJICHHEC B

3. Conepxkanue padodeil nporpamMmbl (00beM TUCHHUILUIMHBI, THIIBI M BUAbI Y4e0OHBIX
3aHATHI, y4eOHO-MeTOAUYeCKoe o0ecneueHre CaMOCTOATEIbHON padoThl 00y4arouIUXCs)

Coneprxanue pabouelt mporpaMmbl npeactanieHo B [Ipmnoxenun Ne 1.

4. ®oH/1 OLIEHOYHBIX CPEACTB M0 IUCHUIINHE

4.1. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TaNoB uX (popMUpoBaHus B Mpolecce
0oCBOeHHsI 00pa3oBaTe/ibHOM NporpaMmbl. OnucaHue MoKasaresied U KpuTepuen

OlleHMBAHHUS KOMIIETEeHINI HA Pa3JIMYHBIX 3TANaX UX ()OPMHPOBAHMS, ONIUCAHME IIKAJI

OICHUBAHUSA

Kox u dopmynupoka kommereHimu OIIK- 5 - crmocoOGHOCTHIO NMPUMEHSTH 3HAHUE

MPUHIUAIIOB  KJIETOYHOM OpraHu3alvi  OHOJOTHYECKHUX OOBEKTOB, OHMO(MU3HUYECKUX |
OMOXMMHYECKHUX OCHOB, MCM6paHHI->IX IIpoueCCOB n MOJICKYIAPHBIX MECXaHHU3MOB
KHU3HCACATCIBHOCTU
Oran [Tnanupyemble pe3yibTaTsl Kpurepun orieHuBaHus pe3ylIbTaToB 00y4eHHs
(YpoBeHB) oOyueHus ) 3
OCBOEHHUS (TIOKa3aTeNN JOCTIKEHUS 4 5
(«HeynoBnerB | («YmoBueTBop
KOMIIETEHI] 3aJaHHOTO YPOBHSI OCBOEHHUS («Xopouio») | («OTimaHO»)
9 OPHTEIIHLHOY) UTEIBHO)
un KOMIICTEHIINH)
[TepBrrit 3HaTh: npuHounsl | O0bemM O0bem O0bem O0bem
JTan OMOXUMHYECKUX OCHOB, | 3HaHUI 3HaHUNI 3HaHUHI 3HaHUN
(YpoBeHB) MeMOpaHHBIX  IIPOIIECCOB M | OLCHHBAETCS OLICHUBAETCS OLICHUBAETCS | OLIEHHBAETCS
MOJIEKYIISIPHBIX MexaHu3MoOB | Ha 44 u Hmwke | or 45 mo 59 | or 60 mo 79 | or 80 mo 110
KHU3HEIEATEIEHOCTH 6asioB or | 6amoB or | 6bamoB  or | GaymioB oT
MHUKpPOOPTaHH3MOB; TpeOyeMbIX TpeOyeMbIX TpeOyeMbIX TpeOyeMbIX
3HaTh: BOCIIPOU3BOJNTH U
OOBSICHATH yIEOHBIH MaTepHal ¢
TpeOyeMoli CTETIEHbI0 HAYyIHOH
TOYHOCTH M TIOJTHOTHI.
Bropoii YMmers: aHanmu3upoBars | O0beM O0bem O0bem O0bem
JTan pe3ynbraThl 712a00paTOpHBIX | YMEHUH yMeHUH yMeHUH yMeHUH
(YpoBeHB) HKCIIEPHUMEHTOB. OLICHUBAETCS OLICHUBAETCS OLICHUBAETCS | OLIEHHBAETCS
Ha 44 u Hwxe | or 45 7o 59 | or 60 mo 79 | or 80 mo 110
6asioB or | 6amoB or | 6bamoB  or | GaymioB oT
TpeOyeMbIX TpeOyeMbIX TpeOyeMbIX TpeOyeMbIX




Tpernit
JTarn
(YpoBeHB)

Bnaners: MOHSTHHHBIM u
TEPMHUHOJIOTHYECKUM aIapaToM
TUCIMIIIAHBI

O0bem
BIIAJCHUSA
HaBBLIKAMHU
OIICHUBAETCS
Ha 44 n HmKe
0asIoB oT
TpeOyeMbIX

O0bem
BJIAJICHUS
HaBBLIKAMHU
OIIEHHUBAETCS
or 45 o
596am10B  OT
TpeOyeMbIX

O6beM
BIIAJEHHS
HaBBIKAMH
OLICHMBAETCS
or 60 no 79
0amnoB  OT
TpeOyeMbIX

O0bem
BJIAJICHUS
HaBBLIKAMHU
OIIEHHUBAETCS
or 80 mo 110
0asioB oT
TpeOyeMbIX

Kox u popmynmupoBka kommnerenmnuu [1K- 3 - roTOBHOCTBIO IPUMEHSATH Ha TTPOU3BOJICTBE
0a3oBbIe 001IETIPO(hEeCCHOHAIbEHBIC 3HAHUSI TEOPUH U METOJIOB COBPEMEHHOM OMOJIOTHI

Oran [Tnanupyemble pe3yibTaTsl Kpurepun orieHuBaHus pe3ylIbTaToB 00y4eHHs
(YpoBeHB) oOyueHus ) 3
OCBOEHHUS (TTOKa3aTeNIN JOCTIKEHUS 4 5
(«HeynoBnerB | («YmoBueTBop
KOMIICTEHIIN 3aJJaHHOTO YPOBHS OCBOCHUS («Xopomuio») | («OTmaHO»)
9 OPHTEIILHOY) UTEIBHO)
" KOMTICTCHIINH )

[TepBrrit 3Hatb: 0a3oBble TeopeTHueckue | OObem O0bem O0bem O0bem

JTan TIOJIOKEHUS u METO/b! | 3HAHUH 3HAHUMA 3HAHUMA 3HAHUHA

(YpoBeHB) 712a00paTOpHBIX U | OLCHUBAETCS OLICHUBAETCS OLICHUBAETCS | OLICHMBAETCS
MIPOU3BOACTBEHHBIX Ha 44 u Huxe | or 45 nmo 59 | or 60 go 79 | or 80 mo 110
HCCIEeOBaHUN COBPEMEHHOH | OanoB or | 6amoB or | 6bamuoB ot | OanoB oT
Ouonorun TpeOyeMbIX TpeOyeMbIX TpeOyeMbIX TpeOyeMbIX

Bropoit VYMmers: mpuMeHATH 0azoBble | OObeM O0bem O0bem O0bem

JTan TEOPETUUECKUE TIONIOXKEHUsT U | yMEHHH yMeHUH yMeHUH yMeHUH

(YpoBeHB) METOJIBI TIOJICBBIX, | OLIEHHBAETCS OLICHUBAETCS OLICHUBAETCS | OLICHMBAETCS
T1a00paTOPHBIX U | Ha 44 u Hwxke | or 45 nmo 59 | or 60 go 79 | or 80 mo 110
MIPOU3BOACTBEHHBIX 6asioB or | 6amoB or | 6bamuoB ot | OanoB oT
HCCIeN0BaHNI COBPEMEHHOH | TpeOyeMbIX TpeOyeMbIX TpeOyeMBIX | TpeOyeMBbIX
Ouonorun JUIst peuieHus
obmenpodeccHoHaTBHBIX
3aad.

Tperuii oran | Bnaners: nHaBbikamu penienus | O0bem O0bem O0bem O0bem

(YpoBeHB) poeCCHOHATIBHBIX 3ajad4, | BIaACHHS BIIaJICHUS BIIJICHUS BIIaJICHUS
UCTIONB3YS 0a30BbIC | HABBIKAMHU HaBBIKAMHA HaBBIKAMHA HaBBIKAMHU
TEOPETUYECKUE IIOJIOKEHNSI W | OLCHUBAETCS OLICHUBAETCS OLICHUBAETCS | OLICHMBAETCS
METOIBI MMONEBEIX, | HA 44 u Hke | ot 45 jmo | or 60 mo 79 | or 80 mo 110
712a00paTOpHBIX u | Gamios or | 596amnoB  or | bayutoB  or | GamioB oT
MIPON3BOJCTBEHHBIX TpeOyeMbIX TpeOyeMbIX TpeOyeMBIX | TpeOyeMBbIX
HCCIEeOBaHUN COBPEMEHHOI
Ouonorun

Kpurepusimu o1ieHMBaHUS SBISIFOTCSL OAJUTbI, KOTOPBIC BBICTABIISIOTCS MPETIOaBaTeeM 3a
BUJBl JICATEIILHOCTH (OIICHOYHBIC CpPEACTBA) [0 HWTOraM HW3y4eHHsS MOayied (pasziernos
JHMCIUIUIAHBI), TIEPEYHUCICHHBIX B PEUTHHT-TUTAHE AMCUUIUIMHBL JUIS 9K3aMEHA. TeKyIIHH
MakcumyMm 30 Oaios,

KOHTPOJIb

[Ixanbel OIlEHUBAHUA:
oT 45 10 59 6amIoB — «YIOBICTBOPUTEIHHOY;

ot 60 10 79 GamIOB — «XOPOIIOY;

oT 80 0a/IOB — «OTIUYHO.
4.2. TunoBble KOHTPOJIbHBIE 32IAHUS UJIM UHbIE MATEPHUAJIbI, HE00OX0AMMbIe /IJIsl OLIEHKH

MakcumyMm 40 0aios;
MOONIPHUTENIbHBIC OaiuTbl — MakcuMyM 10).

PYOSKHBIT

KOHTpPOJIb —
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3HAHUI, YMeHUIi, HABBIKOB U ONbITA [1eSITeIbHOCTH, XapAKTEePU3YIOLIUX 3TANbI
¢GopMupoBaHus KOMIIETEHIIUI B Mpoliecce 0CBOEHUsI 00pa30BaTeIbHOM MPOrpPaMMbl.
MeToauveckue MaTepuaJibl, ONpeaeJsolue NPoueaypbl OleHNBAHUS 3HAHUIN, YMEHU,
HABBIKOB U ONBITA AeATEJbLHOCTH, XapaKTePHU3YIOIIMX dTanbl popMuUpoBaHus

KOMIIeTEeHLUH
Oransl Pe3ynbrarsl o0yueHns Komnerenuus O1neHOYHbIE CPEACTBA
OCBOEHHUS
1-ii sTan 3HaTh: IIPUHLIMIIBL OMOXUMHYECKUX OCHOB, OIIK-5 Kourponeuele  paborsr;
3HaHuA MeMOpaHHbBIX IIPOLIECCOB u MOJEKYIIPHBIX TECTUPOBaHMUE,  IPOEKT,
MEXaHU3MOB KH3HEAEATENIbHOCTH MUKPOOPTaHU3MOB JIOKJIaz
3HaTh: BOCHPOM3BOIAWTH M OOBIACHATH  y4EOHBIH
Marepual ¢ TpeOyeMOH CTENEeHbIO HayYHOH TOYHOCTH
U TIOJTHOTHI
3HaTh: 6a30BbIE TEOPETHUECKUE TIOJIOKEHUSI H METOIbI IK-3 IIpoBepka pabounx
712a00paTOpHBIX ¥ IPOU3BOJACTBEHHBIX HCCIIENOBAHHI TeTpajei, IIPOEKT,
COBPEMEHHOH Ononorun UHAUBUAYAIbHBIA OIIPOC
2- sTan YMeTh: aHaINM3UPOBATh PE3YIBTAThl J1A00PATOPHBIX OIIK-5 IIpoBepka pabounx
YMmenus 3KCIICPUMEHTOB TeTpajei,
UHAUBUAYAIbHBIA OIIPOC
YMeTs: MPUMEHATE  0a30BBIE  TEOPETUYECKUE IK-3 [IpoBepka paboueii
MIOJIOKCHUSI M METOABI TIONEBBIX, J1a0OpaTOpHBIX M TeTpagyd, TECTUPOBAHUE,
MPOU3BOACTBEHHBIX  HCCIENOBAaHUI  COBPEMEHHOM IIPOEKT, UHAUBUAYATbHBIN
Ouomorun Juisd pemeHus oOmenpogecCHOHANbHBIX ompoc
3ajau.
3-ii oTan Bnagers: NOHATUHHBIM M TEPMUHOIOTUYECKUM OIIK-5 TectupoBanue;
Brnanets anmnapaTroM AUCLUIIIHHEL KOHTpOJIBHBIE ~ PadoTHI,
HaBBIKAMHA JIOKJIaf, IPOEKT
Braners: HaBblkamMM pemieHUss Npo(dhecCHOHATBHBIX IK-3 IIpoBepka paboueii
3aj1a4, UCIIONB3Ys 0a30BbIE TEOPETHUECKUE MOIOKEHUS TeTpagyd, TECTUPOBAHUE,
u METOBbI MONEBBIX, 712a00paTOPHBIX u MIPOEKT
MIPOU3BOACTBEHHBIX  HCCIENOBAaHUI  COBPEMEHHOM
Ouooruy.

4.3 PeTHHI-IJIaH AUCHUIIJIAHLI
PelTuHr-nnan IMCIUIIIMHBI PEJICTABIICH B MPUIIOKEHUH 2.

Ilepedyenb 3K3aMeHAIIHOHHBIX BONMPOCOB MO Kypcy «brnoxumusi MUKpPOOpraHu3MoOB)

1. OcHOBHbBIE OMO37IEMEHTHI 1 MUKPOIJIEMEHTHI KIETOK.

2. XUMHUYECKHUI COCTAB KJIETOK MPOKAPHUOT.

3. XUMHUYECKHH COCTaB KICTOYHON CTCHKU OaKTEpHil U apXei.
4. Xwumwuueckuii coctaB BupycoB. Bupycusie HK.

5. OcobGeHHOCTH MeTaboM3Ma Y MUKPOOPTaHU3MOB.

6. DepMEeHThl MUKPOOPTaHU3MOB.

7. MexaHu3M peryisinuu 0OMeHa BEIIeCTB.

8. Perynsuus akTUBHOCTH (PEPMEHTOB.

9. Perymsanusi cuHTe3a PEPMEHTOB.

10. Tunsl cymecTBoBaHUs OaKTEPUH.

11. UCTOYHUKYM NUTAHUS Y MUKPOOPTaHU3MOB.

12. BuoxuMuueckoe eqMHCTBO MeTad0IM3Ma.

13. buonorudeckoe OKUCIEHHUE U €r0 0COOEHHOCTH.

14. CtocoObl oJTy4eHHUs SHEPTUU MUKPOOPTaHU3MaMHK | TYTH €€ TpaHChopMaIuu.
15. YroiepogHoe nuTaHrue MUKPOOPTaHU3MOB.

16. A30THO€ MUTAHKE Y MUKPOOPTaHU3MOB.




17.

18

20.
21.
22.
23.
24.
25.

26.

27.
28.

29.
30.

31.

32.

33.
34.

35

38.

39.
40.

41.
42.
43.
44.
45.
46.
47.
48.
49.

50.

51

Pons AT® B poriecce MmeTabosi3ma U CrocoObl e 00pa3oBaHuUs.

. ABrotpodnas pukcamus CO,.
19.

[uxn ApHona. 3HaueHue B MeTaboau3me. Hanmune n QyHKIIMOHUPOBAHUE Y PA3IMYHBIX
MHUKPOOPTaHU3MOB .

[ukn KaneBuna-baccama. Hayimune 3Toro nukia y pa3imdHbiX MUKPOOPTaHU3MOB.
Hcnonp3zoBanue MukpoopranuzmaMu C; COCTUHEHUH ISl TATaHUA.

Hcnonp3zoBanue MukpoopranuzmaMu C, COCTUHEHUH ISl TUTaHUA.

buocuHTe3 aMMHOKHUCIOT M apOMAaTUYECKUX KUCIOT MUKPOOPTraHU3MaMH.

buocuHTe3 HU3KOMONEKYISPHBIX COSAMHEHUI MUKPOOPTraHU3MaMHU.

A30T atMocdephl Kak HICTOUHUK a30THOTO MUTAHUS JUII MUKPOOPTraHU3MOB. MexaHu3m
a30T¢UKCAIMH, 3HAUEHUE 3TOTO Mpoliecca B MPUPOJIE.

CBOOOIHOKUBYIIHE B TTOYBE a30TOPUKCUPYIOITHE OAKTEPUH M MX XapAKTEPUCTUKH.
3Ha4YeHHe STUX MUKPOOPTraHU3MOB B PUPOJE MUKPOOPTraHU3MOB.

KnybenbkoBbie OakTepuun. PacnpocTpanenue B mpupojie ¥ UX 3HaYCHHUE.

XeMocuHTe3. XeMOJIUTOTPO(HBIE MUKPOOPTraHU3Mbl 0COOEHHOCTH KOHCTPYKTUBHBIX U
SHEPreTUYECKUX MPOIEcCoB. PacnpocTpaHeHue B MpUpoJie U UX 3HAUCHUE.
Metunorpodust, metanoTpodusi, GopmuatoTpodus

Hutpudukamnus, ¢asel nponecca. XapakTepuCTUKH MUKPOOPTaHU3MOB U UX 3HAUYCHUE B
pupoe

Kenezobakrepun, xapakrepuctuka. OcodeHHOCTH MeTabonm3ma. Pacripocrpanenue B
MIPUPOJIE U 3HAUYCHUE

Cepobaxkrepun, ux xapakrepuctuka. OcodeHHOCTH MeTabomm3ma. PacripocTpanenue B
MIPUPOJIE U 3HAUYCHUE

Bonoponnsie 6akrepun

OKucieHrne OKUCH yIiepojia

. DoToTpodHBIC OaKTEpHH.
36.
37.

Crpoenue (pOoTOCHHTETUUYECKOTO ammapara 3yO0aKkTepui.

bakrepuanbhpiii pOTOCHHTE3 C BBIJICIICHHEM U 0€3 BbIJCIICHUs KUcaopoa. Mcrnonb3oBanue

SHEpPruM CBETa rajo OaKTEepUSIMH.

OCHOBHBIE U BCIIOMOTAaTENIbHbIE TUTMEHTHI OTOCUHTE3UpYyromuX 6akrepuil. Cocras,
(GyHKITUS 1 UX posib B (hOTOCHHTE3E.

Mexanusmbl poTocuHTE3A.

Bbposxenus. OCHOBHBIE IPYIITBI MUKPOOPIaHU3MOB, BBI3bIBAIOIINE OpOKEHHUE.
Cucremaruka 6poxenns mo B. M. [llanmonmHuKoBYy.

I'excozoaudocdarHplii MyTh - MyTh COPAKUBAHUS YIIIEBOJOB MUKPOOPTaHU3MAMH.
Hanuuue u GyHKIIMOHUPOBAHKE ATOTO MyTH Y MUKPOOPTaHU3MOB. 3HaYECHHUE.
3HaueHue rekco3oMoHodochaTHOTO MyTH cOpakuBaHus yriieBo10B. Hanmnuue u
(GYHKIMOHUPOBAHUE ATHX MyTEl Y MUKPOOPTaHU3MOB. 3HaUCHUE.

MomnouHokucioe OpokeHre. XapaKTepucTUKa MUKPOOPTaHU3MOB. XUMH3M. [1poayKTh
OpO>KCHHSI.

[IpakTrueckoe UCTOIb30BAaHUE MOJIOYHOKHUCIIOTO OpPOKEHHUS.

[IponmmonoBoe Opoxenue. Bo3oynurenu, XuMu3M, MPOAYKThI OPOKECHHS.
[IpakTHueckoe UCTONIb30BAaHUE POTUOHOBOTO OPOKEHUSI.

CrniuproBoe OpokeHrne. MUKpOOPraHu3Mbl, XUMU3M, MPOTYKTHI OPOKEHUSI.
[IpakTrueckoe UCIOIb30BAHUE CITUPTOBOTO OPOKEHUSI.

MacnsHo-kucnoe opoxeHrue. MUKpOOPraHHU3MbI, BBI3BIBAIOIINE 3TOT MPOIECC. XUMH3M,
MPOYKTHI OPOIKEHUS.

AtneroHOOyTHIIOBOE OpOoKeHHne. MUKPOOPTraHU3Mbl, XUMH3M, TTPOTYKTHI OPOKEHUSI.
JIByx(ha3HOCTH OpOKEHUSI.

. [IpakTnueckoe UCIONb30BaHUE MACISHO-KUCIIOTO OpOKEHHUS.
52.
53.

I'omoanierarHOE OpOKEHHE.
MypaBbHHO-KHCIIOE OPOKEHHE.



54. AHa’poOHBIE MUKPOOPTaHU3MbI, Pa3pyIIAIOIINE KICTUYATKY. XapaKTePUCTHUKA ITOTO
npoliecca, 3Ha4eHHe.

55. bpokeHre NEeKTUHOBBIX BEIIECTB. XMMHU3M MPOIEcca, 3HAYEHHUE 3TOr0 Ipolecca.

56. AnaspoOHas aMMoHHpUKalus. MUKpOOpPraHU3MbI, XUMHU3M, 3HAYCHHE.

57. AspobHOe ApIXaHKe PU YCBOCHUH OPraHUYECKUX CYyOCTpaToB.

58. IMukn Kpebca.

59. JIpixaTenbHas Helb.

60. OxucieHrne opraHU4ecKIX BeUleCTB (KCHIIaH, JIUTHUH, KpaxMal, IeKTHH, YIJIeBOIOPOIbI,
KUPbI) MUKPOOPTaHU3MaMH.

61. A3poOHBIE MUKPOOPTaHU3MBI, Pa3pyIIAIOIINE KIETUATKy. XapaKTePUCTUKU
MUKpPOOPraHU3MOB U UX 3HaY€HHE B MpUpoje. XUMHU3M Ipolecca.

62. AspoOHas aMmMoHHUKalKs. XUMHU3M Tpoliecca. 3HaYCHUE B MPUPOJIS

63. AMMoHU]UKAISI MOYEBUHBI.

64. HenoyiHOE OKUCIICHUE XUMHYECKUX CYOCTPaTOB, OCYIIECTBIIEMOE MUKPOOPTaHHU3MaMH.
3Ha4yeHue B IPUPOJIE.

65. YkcycHOKHCIBbIE OakTepur. XUMHU3M YKCYCHOKHCIIOTO OposkeHus. [IpoayKThi,
oOpa3yroruecs mpu mporiecce.

66. [TonydyeHue JMMOHHON U JPYTHUX OPraHUYECKUX KUCIIOT.

67. IlpakTH4eCcKOe MCIOJIb30BaHNE YKCYCHOKHUCIIOTO OpOYKEHHMS.

68. AHa’poOHOE JBIXaHHUE KaK CIIOCOO0 MOJIyYCHUS SHEPTUU. XapaKTep MUKPOOPTaHU3MOB.
XHUMU3M MPOLIECCOB.

69. MetanoBoe OpoxeHHEe U MeTaHOOpa3yrolre 0akTeprun. 3HaUCHUE B TIPUPOJIC.

70. lenutpudukamnus. XuMHU3M Iporiecca. XapakTePUCTUKA MUKPOOPTaHU3MOB U UX
3HA4YEeHHE B MPUPOJIE.

71. ecynbdaTanus. XapakTepuCTUKH MUKPOOPTaHU3MOB, METa00JIM3M U UX 3HAUYCHUE B
IpHUpoJIE.

72. ®ymapaTHOE JIbIXaHHE.

73. KapbonarHoe npixaHue. MeTaHOTEHBI U alleTOTCHBI.

YTBep:KIeHo
Ha 3acenanum kadgeapnl

buoxumMuu 1 6MOTEXHOJIOTHH
(mporokoJ Ne oT )
3aB. kadeapoit

BAIIKUPCKUM T'OCYIAPCTBEHHBIA YHUBEPCUTET BUOJIOT MYECKUI
DAKYIBTET
JK3aMeHaUMOHHas ceccusi 20 /20
Jducuuniaunna buoxumMuss MUKpPOOPraHu3MoB

IK3aMeHANOHHLIN OnJieT Ne 1

1. XuMHUYECKUH COCTaB KICTOYHOM CTEHKH OaKTEepHUid.
2. MexanusMbl (hoTocuHTE3a. 3HAYCHUE TIPOIIeCcCca B MPUPOJIC
3. Ponp AT® B nporniecce MmeTaboau3Ma 1 CriocoObl €ro 00pa3oBaHus.

DK3aMEeHAIlMOHHBIN OWJIET COCTOMT M3 TpPeX TEOPETHYECKHX BOMPOCOB, BKIIOUEHHBIX B
nporpamMmy auciurinHbl. Kaxnaeiii Bompoc oreHuBaercs 10-ro Oamtamu. Takum oOpaszom,
MaKCHUMaJIbHBIM 0ajul, KOTOPBIH MOXKHO TIOJY4UTh Ha dk3ameHe cocrtariser 30 6amnoB. bamsr,
MOJIy4eHHBIE TIPH cllaue 3K3aMeHa, CYMMUPYIOTCS ¢ OayiaMu, MOJy4eHHBIMU B XO/I€ CEMecTpa.

ITepeBon omenku wu3 100-0amabHONM B 4YETHIPEXOAUIBHYIO IPOWU3BOAMTCS  CICIYIOIINM

obOpazom:
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- orimvHO — OoT 80 10 110 GanmnoB (Bkirouas 10 moompuTenbHBIX OAIIIIOB);
- xopomuio — oT 60 10 79 6aioB;

- YIOBJICTBOPHUTEIIBHO — OT 45 10 59 6aiios;

- HEYJIOBJICTBOPHUTEIILHO — MeHee 45 0asuioB.

Kpurepun oyeHkm (B 6as171aX) karxncoozo eonpoca;

- 8-10 6annoB BbICTABNSAETCA CTYAEHTY, €Cnu CTYAEHT Aan MOSHbli, pa3BepHyTblii
OTBETbI HA TeopeTuyeckuii Bomnpoc 6uneta, nNPOAEMOHCTPUPOBaN  3HaHUE
(byHKUMOHaNbHbIX BO3MOXHOCTEW, TEPMUHONOMMKN, OCHOBHbIX 3rieMeHToB. CTyaeHT 6e3
3aTpyOHEHMIN OTBETUI Ha BCE AOMNOSHUTESNbHbIE BOMPOCHI.

- 5-7 6GannoB BbICTaBNSAETCA CTYAEHTY, €CNU CTYAEeHT B OCHOBHOM pacKpblis
TeopeTUYecKunii BONpochl, 0AHAKO AONYyLeHbl HETOYHOCTU B ONPEeAEneHUN OCHOBHbIX
noHaTtui. [lpu oTBEeTe Ha [OMNOfHUTENbHbIE BOMPOCHI AONYLUEHbl Hebonbline
HETOYHOCTY;

- 3-4 GannoB BbICTaBNsieTCA CTYAEHTY, €Cnu npu OTBEeTe Ha BOMPOC CTyAEeHTOM
[ONYLIEHO HECKOSNIbKO CYLLIECTBEHHbIX OLUMOOK B TOJIKOBAHUW OCHOBHbIX MOHSATUN.
INorvka u nonHoTa oTBeTa CTpafaloT 3aMeTHbIMU U3bsHaMKU. TeopeTuyeckre Bomnpochl
B LENIOM W3MoXeHbl [OCTATOMHO, HO C nponyckamu MaTepuana. Wmetotcs
NPUHUMNManbHbIe OLIMOKM B NOTMKE NOCTPOEHUsI OTBETA Ha BOMPOC;

- 1-2 6annoB BbLICTABMAETCS CTyOAEHTY, ecnn OTBET Ha BOMPOC CBMAETENbCTBYET O
HEMOHWMaHWUM N KpaliHe HENOJIHOM 3HaHMN OCHOBHbIX NOHATUIA U MeToAoB. CTyAEHT He
CMOr OTBETUTb HW Ha OAMH AOMONHUTENbHbIN BONPOC.

- 0 Ga;IOB BBICTABIISAETCS CTYICHTY, €CJIM OTBETA HA BOMPOC HET.

Bonpochl nucbMeHHOI KOHTPOJIbHOH padoTsl 1

1. OcHOBHbBIE OMO3IEMEHTHI 1 MUKPOIJIEMEHTHI KIETOK.

2. XUMHUYECKHUM COCTAB KJIETOK MPOKAPHOT.

3. XUMMUYECKHH COCTaB KICTOYHOW CTCHKU OaKTEpHil U apXei.

4. Xwumwuueckuii coctaB BupycoB. Bupycusie HK.

5. OcobGeHHOCTH MeTaboM3Ma Y MUKPOOPTaHU3MOB.

6. XemocuHTte3. XeMOJIUTOTPOPHBIE MUKPOOPTaHU3MBbI 0COOEHHOCTH KOHCTPYKTHUBHBIX U
SHEPreTUYECKUX MPOIEcCoB. PacnpocTpaHeHue B MpUpoJie U UX 3HAUCHUE.

7. Metmiorpodus, meraHoTpodusi, hopMuaToTpodus

8. Hurpudukanus, ¢assl npouecca. XapakTepuCTUKH MUKPOOPTaHU3MOB U X 3HaYE€HUE B
pupoie

9. Xeneszobakrepuu, xapakrepuctuka. OcodeHHOCTH MeTabom3ma. Pacripoctpanenue B
MIPUPOJIE U 3HAUYCHUE

10. Cepobakrepuu, ux xapakrepuctuka. OcodeHHOCTH MeTaboim3ma. Pacripocrpanenue B
MIPUPOJIEC U 3HAUYCHUE

11. Bonopoansie 6akrepuun

12. bpoxenusi. OCHOBHBIE TPYIITBI MUKPOOPTaHU3MOB, BBI3BIBAIOIINE OPOKCHHE.
Cucremaruka 6pokenns mo B. M. [llanmonmHukoBy.

13. Monounokucioe OpokeHne. XapakTepucTHKa MEKPOOPraHU3MOB. [IpotyKThl OpoxKeHUsI.

14. IIpakTryeckoe UCIOJIb30BAHNE MOJIOYHOKHUCIIOTO OPOXKEHHS.

15. IIpontmoHnoBoe OpoxeHne. Bo3Oynurenu, mpoIyKThl OpOKEHUSI.

16. [IpakTryeckoe UCIOJIb30BAHNUE MMPOTTMOHOBOTO OPOYKECHHS.

17. CnmproBoe OpoxxeHne. MUKpoOpraHu3mMbl, MPOIYKTEI OPOKECHHS.

18. [IpakTryeckoe UCIOJIb30BAaHNUE CITUPTOBOTO OPOKECHUSI.

19. MacnsiHo-KucI0€ OpokeHre. MUKPOOPTraHU3Mbl, BBI3BIBAIOIINE ATOT MPOIECC, MTPOTYKTHI
OpO>KCHHSI.

20. AtteroHoOyTHIIOBOE OpOoKeHHEe. MUKPOOPTraHU3Mbl, XUMH3M, TTPOTYKTHl OPOKEHUSI.
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JIByx(ha3HOCTH OpOKEHUSI.

21. [IpakTryeckoe UCIOJIb30BAHUE MACIISTHO-KUCIIOTO OPOYKCHHS.

22. I'omoamnerarHOE OpokeHHE. XapaKTepHUCTHKa MUKPOOPraHU3MOB. [IpotyKThl OpoxKeHUsI.

23. MypaBbHHO-KHCIIOE OpokeHHEe. XapaKTepUCTHKa MUKPOOPraHU3MOB. [1poyKThI
OpOKCHHSI.

24. Ana’poOHOE JpIXaHue KakK Crioco0 MOTyYeHHS YJHEPTUU. XapaKTep MUKPOOPTaHU3MOB.
XHWMU3M MPOLIECCOB.

25. MetanoBoe OpokeHHE U METaHOOpa3yroIue OaKTepun. 3HaYCHHUE B IPUPOJIE.

26. Jlenutpudukarus. XuMu3M mpoiecca. XapakKTepuCTUKH MUKPOOPTaHU3MOB U UX
3HA4YEeHHE B MPUPOJIE.

27. lecymbdaraius. XxapaKTepUCTUKH MUKPOOPraHU3MOB, METAa00IM3M U X 3HaYCHUE B
IpHUpoJIE.

28. dymapaTHOE bIXaHUE.

29. KapbonarHoe npixaHue. MeTaHOTeHBI U alleTOTCHBI.

IIpuMmep BapuaHTa KOHTPOJIbHOM padoThI 1:
buner 2
1. [lepeuncnure Bce BOBMOXHBIE MPOIYKTHI X.p., HOJydaeMble B MIPOIIECCE MYPAaBbUHOKHIIOTO
OpO>KEeHHSI.
2. OnummuTe CTpoeHNEe U OMOXUMUYECKHI COCTAaB KJIETOYHOW CTCHKHU apXe
3. 3anumuTe cxeMy 00pa3oBaHUs METaHA Y METAHOTEHOB.
4. OnumuTe mporecc HUTPUGUKAIIIH.
5. Kakoe npaktuueckoe 3Hau€HHE UMEET CIIUPTOBOE OpOXKEHUE B HAPOJIHOM XO3SHUCTBE U
MIPOMBIIIIEHHOCTH.

Kpumepuu ouenku (¢ 6annax):

3a OTBETHI Ha BOMPOCHI B OMJIETE CTYIEHT MOXKET IMOJYyYUTh MakCUMasibHO 15 Oamios. B
owmieTe coaepKUTCS 5 BompocoB. Kak/Iplii OTBET Ha BONPOC OIIEHUBAETCS OTICIBHO B 3 OaJlJIbI,
MOCJI€ Yero Bce 0alljibl CyMMUPYIOTCSI B HITOTOBYIO OLICHKY.

- 3 OaiyIoB BBICTABISIETCS] CTYACHTY, €CIM CTYIEHT JlaJl IMOJIHBIA OTBET HA BCE BOIMPOCHI
ounera, MPOJEMOHCTPUPOBA 3HAaHUE (PYHKIHMOHAJIBHBIX BO3MOXKHOCTEH, TEPMHUHOJIOTHUH,
OCHOBHBIX 3JIEMEHTOB.

-_2 0amna BBICTABISETCS CTYACHTY, €CJIM CTYICHT PAcKpbll B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJTHAKO JIOMYIIEHb HETOYHOCTH B OMPECIIEHUN OCHOBHBIX MOHITHM.

- 1 Oamna BbICTaBIAETCA CTYACHTY, €CIU IPU OTBETE HAa TEOPETUUYECKHE BOIPOCHI
CTYACHTOM JOMYILEHO HECKOJbKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHMM OCHOBHBIX MOHSATHH.
Jloruka u mosHOTa OTBETA CTPAIAIOT 3aMETHBIMH U3bSIHAMH. .

- 0 6anIoB BBICTABISETCS CTYACHTY, €CJIM OTBETA Ha BOMPOC HET.

Bonpochl nMcbMeHHOI KOHTPOJILHOI padoTte 2

1. ®depMeHTh MUKPOOPTaHU3MOB.

2. MexaHu3M peryisiuia oOMeHa BEIeCTB.

3. Perynsauus akThBHOCTH ()EPMEHTOB.

4. Perymsmus cunTe3a GepMEHTOB.

5. Asrorpodnas ¢pukcamus CO,.

6. Ilukn ApHoHa. 3HaueHue B Metabonu3Me. Hamnuue u GyHKIIMOHUPOBAHUE Y
Pa3IMYHBIX MUKPOOPTaHU3MOB .

7. Hwukn KanbBuna-baccama. Hannure 3Toro nukia y pa3iidHbiX MUKPOOPTaHU3MOB.

8. MHcnonp3zoBanue MukpoopranuzmMaMu C; COCIUHEHUI ISl TUTaHUA.

9. MHcnonb3zoBaHue MukpoopranusmMamu C, COeTMHEHUMN JIJIsl MUTAHUS.

10. Crpoenue poTOCHHTETUUECKOTO amapara 3yO0aKTepui.
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11. bakrepuanbHpiii HOTOCUHTE3 C BhIACICHUEM M 0€3 BBIJICICHUS KUCIOPOa.
Hcnonb30BaHue SHEPTUU CBETA rajio OaKTEepHUsIMHU.

12. OcHOBHBIC U BCTIOMOTATEIbHBIE MTUTMEHTHI POTOCHHTE3UpYIoNUX OakTepuii. CocTas,
(GyHKITUS 1 UX posib B (hOTOCHHTE3E.

13. Mexanusmbl (hoTOCHUHTE3A.

14. [Tyt cOpakuBaHUIO 10 MUPOBUHOTPATHON KHUCIIOTHI.

15. T'ekco3oaudocdarHbIii yTh - MyTh COpaKUBAHKS YIIICBOJAOB MUKPOOPTaHU3MaMH.
Hanuuue un GyHKIIMOHUPOBAHKE ATOTO MTyTH Y MUKPOOPTaHU3MOB. 3HaYECHHUE.

16. [lenTo3odochdaTHbiil MyTh - TyTh COpaXKUBaHUS YIIIEBOJIOB MUKPOOPTaHU3MaMHU.
Hanuuue u GyHKIIMOHUPOBAaHKE ATOTO MyTH Y MUKPOOPTaHU3MOB. 3HAYECHHUE.

17. Keto-ne3okcu-hocornroKOHATHRIN MYTh - yTh COpaKUBAHUS YITIEBOJOB
MUKpoopranuzMamu. Hannuue 1 GyHKIMOHUPOBAHUE 3TOTO MYTH Y
MHUKpPOOPraHU3MOB. 3HaYECHHUE.

18. MonouHnokucioe OposkeHne. XapakKTepucTHKa MUKPOOPraHU3MOB. XUMU3M. [1poyKThI
OpO>KCHHSI.

19. IIpontmoHnoBoe OpoxxeHne. Bo3Oynurenu, XUMU3M, MPOTYKTHI OPOKEHUS.

20. CnuproBoe OpokeHrne. MUKpOOPTaHU3MbI, XUMHU3M, MTPOIYKTHI OPOKEHUS.

21. MacnsHo-kuciaoe OpoxeHrue. MUKpOOPraHHU3MbI, BBI3BIBAIOIIAE ATOT MPOIIECC.
XUMU3M, IPOTYKTHI OPOKEHUSI.

22. AtteroHoOyTHII0BOE OpOoKeHHEe. MUKPOOPTraHU3Mbl, XUMHU3M, TTPOTYKTHI OpOKEHUSI.
JIByx(ha3HOCTH OpOKEHUSI.

23. A’poOHOE JpIXaHUE TPU YCBOCHUH OPTraHUYECKHUX CyOCTPATOB.

24. Iuxn Kpebea.

25. JIpixarenpHas 1eTb.

26. YKCyCHOKHCIIBbIC OaKkTepru. XUMHU3M YKCYCHOKHCIIOTO OposkeHus. [1poyKThI,
oOpa3yroruecs Mmpu mporiecce.

27. llonydyeHne TMMOHHOM U JIPYTrUX OPraHUYECKUX KUCIIOT.

IIpuMep BapuaHTa KOHTPOJIbHOM PadoThI 2:
buner 4
1. ITonHast 3MEKTPOHHO -TPAHCIIOPTHASA LIENb
2. MexaHu3M WHIYKIIMU CUHTE3a (EPMEHTOB Y OaKTepuid
3. X¥IMU3M CIIUPTOBOTO OPOKEHUS.

Kpumepuu ouenku (¢ 6annax):

3a OTBETHI HA BOIMPOCHI B OWJIETE CTYIECHT MOXKET MOJYyYUTh MakcUMasibHO 15 Oamios. B
owitere comepkuTcs 3 Bonpoca. Kaxaplii OTBET Ha BOTIPOC OIEHUBACTCS OTACIBHO B 5 0aIoB,
MOCJIe Yero Bce 0allibl CyMMUPYIOTCSI B HITOTOBYIO OLICHKY.

- 5 0amioB BBICTABISIETCS] CTYIEHTY, €CJM CTYIEHT Jaji IOJHbIE, pa3BepHYTbIE OTBET Ha
TEOPETUYECKUE BOMPOC OUIIET, MPOJAEMOHCTPUPOBAN 3HaHUE (PYHKIHMOHAIBHBIX BO3MOXHOCTEH,
TEPMHHOJIOTUH, OCHOBHBIX 3JIEMEHTOB.

-_4 OGanna BBICTABISETCS CTYACHTY, €CIIM CTYICHT PAcKpbll B OCHOBHOM TE€OPETUYECKHE
BOIIPOCHI, OJTHAKO JIOMYIIEHb HETOYHOCTH B OMPECIIEHUH OCHOBHBIX MOHITHA.

- 2-3 OGamna BBICTABISIETCS CTYIEHTY, €CIM MpPH OTBETE Ha TEOPETHYECKHE BOIPOCHI
CTYACHTOM JOMYILEHO HECKOJbKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHMM OCHOBHBIX MOHSATHH.
Jloruka u monHOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bSIHAMH.

- 1 Oan BBICTABISCTCS CTYACHTY, €CJIM OTBET CTYJCHT IUIOXO OPHUEHTHUPYETCS B BOIPOCE,
JIOTTYCKaeT IpyObIe OMUOKH.

- 0 6anIoB BBICTABISETCS CTYACHTY, €CJIM OTBETA Ha BOMPOC HET.

TecTupoBaHue 1O AUCIHUNINHE

«bHoXMMHSI MUKPOOPTraHU3MOB»
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TectupoBanue mo moxaysio 1
I.MHKpOOpFaHHSMH I104YBHbI, CIIOCOOHEBIE noJIy4aTb HSOGXOI[I/IMYIO UM SHCPIUI0 OT OKHUCIICHUA
MUHCPAJIbHbIX COSHHHSHHﬁZ
A. omurorpodsr
b. canpoduTsr
B. aBTOXTOHBI
I murorpodsr
2. [Ipu3Haku onpeaesIeHHs CaXxapoJUTUUECKast aKTUBHOCTh OaKTepHIA:
A. BpIAEJIEHUE UHIOJIA
b. BrIOeneHne aMmmMuaka
B. Brlgenenue raza
I. BbIIENICHUE KUCTOTHI
J1. BbIACIIEHHE CEPOBOIOPOAA
3. Kaxkoii BUpYCHBII KOMIIOHEHT COCTOUT TOJILKO U3 OeJKa:
A. cynepkancun
b. xancun
B. mumnme
I terymen
4. KoHEUHBIMU MPOJAYKTAMHU PA3JIOKEHHS OPraHUYECKUX BEIIECTB aHAPOOHBIMU
MHKPOOPraHU3MaMH SIBJISIOTCS:
A. YIJTIEKHCIIBINA ra3 U BOJAA
b. MonouHas KkuclIOTa U CIIUPT
B. kneryarka v TUrHUH
I KHCIIOTBI ¥ CLIUPTHI
5. JInst cnupToBOTO OpOKEHUS XapaKTEPEH:
A. sddexr ITactepa
b. peakuus HeiliGepra
B. peaxkuus Byne-Bepkmana
I peaxkuus Byna-JIbtonrgana

TecTupoBanmue mo MoayJito 2
1. Kakne MUKpOOpraHU3MbI CIIOCOOHBI K MTPOIYIIMPOBAHUIO BUTAMUH Bi,?
A) nmakTo0GakTepuun
b) nponnoHnoBuKHCIBIE OaKTEpUN
B) mexapckue apoxoku
B) xnocrpunun
2. Kakoil mpoyKT MOKHO BBIJICIIUTH MPU KyAbTUPOBaHUU Blakeslea trispora?
A) BaHKOMUITUH
b) nekcrpan
B) B-xapotun
I') sprokansuudepon
3. Kro siBisieTcst mpoayIlieHTOM aHTHOMOTHUKA TeHTaMHITUHA?
A) Micromonospora purpurea
b) Streptococcus acetoinicus
B) Acremonium chrysogenum
I') Pseudomonas viscosa
4. Kakoil mpOIyKT MOJIYy4aroOT ¢ MOMOIIBI0 Oakrepuii Acetobacter aceti?
A) ykeye
b) npoGuoTuk
B) npocroksamry
I') macisiHyIO KHCOTY
5. TUNUYHBIM MIPEICTaBUTENIEM MTPOIYLIEHTOB JIUMIUIOB SBIISIETCS:
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A) Corynebacterium glutamicum
b) Asrergillus terreus

B) Penicillium notatum

I') Cryptococcus terricolus

Kpumepuu ouenku (¢ 6annax):

B mpouecce mnpoxoxaeHHs Kypca CTYAEHTY MPEACTOUT MPOUTH 2 TECTUPOBAHUA.
Texymue TecThl OIEHUBAIOTCS MAKCUMyM B 5 OaioB Kax el (o 1 Oamry 3a mpaBUIIBHBIN
OTBET).

Jlis OLIEHKM CBOEl TOTOBHOCTH K 3K3aMEHY WMJIM s J1000pa HeXBaTalouux OaioB
CTYIEHTBI MOTY TIPOWTH TecTupoBaHue B cucreme Moodle. Taxke TecTHpoOBaHHE MOXKHO
MCIOJIb30BAaTh U1 OLEHKU OCTATOYHBIX 3HAHHM MO JaHHOW TUCIUILINHE.

Tembl 10KJIa10B 10 Kypcy «brnoxumus MUKPOOPraHu3MOB»
buocuHTe3 aMMHOKHCIIOT ceMENCTBa acraprara.
buocunTe3 apoMaTnyecKnX aMUHOKHCIIOT.
buocuHTe3 aMMHOKHCIIOT CEMENCTBA IIyTamara
buocuHTe3 aMUHOKHUCIIOT CeMENCTBa CEpUHA
buocunTes crepouioB.
buocunTes BaxkHeHIIUX PEPMEHTOB.

BrocuHTe3 aHTHOUOTHKOB.
brnocunTe3 BUTAMUHOB.

. buocunres ankamonmaos.

10. buocuuTe3 TUIIUOOB.

11. buocunTe3 nmonucaxapuaos.

12. buocuHTE3 OPraHUYECKUX KUCIIOT.
13. buocuHTE3 HYKICOTUIOB.

S A AR e

Ne)

Kpumepuu ouenku (¢ 6annax):

[Ipu moaroToBKe AOKIIAAa CTYIEHT MOKET UCIOJIB30BaTh PEKOMEHI0BAHHYIO JINTEPATYPY, a
TaK)Ke MPOBEPEHHbIE HCTOYHUKU UHTEPHETA.

- 10 6amioB cTyneHT NmoJiy4aeT B Cilydae, €ClId TeMa JIOKJIaJl COOTBETCTBYET COJIEPKUMOMY,
JOKJIa]] 0OPMIIEH C COOTBETCTBUU C TPEOOBAHUSIMH, CTYACHT BBICTYNHJI MEpen ayIuTOpHei,
OTBETUJI Ha 33J]aHHbIE BOIIPOCHI M Y4aCTBOBaJ B IUCKYCCHHU.

- 8-9 Gamna CTyIEHT MoJIy4yaeT, ecii TeMa JOKJIaJ COOTBETCTBYET COJIEPKUMOMY, JTOKIa
0(OpPMIIEH C COOTBETCTBUU C TPEOOBAHUSIMHU, CTYICHT BBICTYIIUJI NIEPE]] ayTUTOPUEH, OTBETUIT Ha
3aJlaHHBIE BONIPOCHI, HO HE Y4aCTBOBaJ B IUCKYCCHHU.

- 6-7 Gamna CTYIEHT MOJIy4aeT, eclIu TeMa JOKJIaJ COOTBETCTBYET COJIEPKUMOMY, JTOKIa
0(OpMIIEH C COOTBETCTBUH C TPEOOBAHUSIMH, CTYACHT BBICTYIMJI Mepe ayIuTOpueH, OAHAKO OH
Ha OTBETUJI Ha 33JaHHbIE BOIPOCHI U HE YYaCTBOBAJI B IUCKYCCHH.

- 5 6amioB CTyIEHT MOJYy4aeT, €Ciu OH MOATOTOBWJ JOKJaA, HO HE BBICTYMWI, TOKJIa
odopmIieH B Buje pedepara, Tema JI0KIa1a pacKpbiTa MOJHOCTbIO.

- 3-4 Oamia CTyIEHT NOJy4aeT, €ClIM OH MOATOTOBUJ JIOKJaJA, HO HE BBICTYNWJ, TOKJIaj]
odopmiieH B Buje pedepara, Tema JI0KIa/ia pPaCKphITa HE MOJTHOCTHIO.

- 1-2 OGamya CTyI€HT MOJyYaeT, €CIM OH MOATOTOBUJ JIOKJaJA, HO HE BBICTYIWJ, TOKJIa
obopmiieH B BuAe pedepara ¢ HapylmieHHEM OGOPMIICHHS, TeMma JOKJIaJa pPacKpbiTa
MTOBEPXHOCTHO.

-0 GasI0B CTYNEHT MOJyYaeT, eCu He NMPEeACTaBUIl JOKIA.

IMoaroroBka npoexkra
CTymeHT CcaMOCTOSITEIPHO BBIOMpPAET TEMYy IMPOEKTa, a HWMEHHO MHKPOOPTaHU3M -
MPOJYIICHT, KOTOPBIM OydaeT omuchiBaThcs B mpoekte. st BeIOOpa 00BEKTa HCCIEIOBaHMS
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clemyeT  TOJb30BaThCsl  pecypcamMu  BCEpoCCHMUCKOM — KOJUIGKIMU  MPOMBIIIJIEHHBIX
mukpoopranusmoB (http://www.genetika.ru/vkpm). CTpykTypa mpoekra J0JKHA CKJIaIbIBAThCs
U3 CIEAYIOIIMX Pa3/esioB: ONMHMCAHUE MUKPOOPraHU3Ma; OMMCaHUE YCIOBUM KyIbTUBUPOBAHUS U
COCTaB NUTATENIbHBIX CpeJ, MpEeACTaBlieHa CXeMma MPOU3BOJCTBA MPOAYKTa, CHHTE3UPYEMOTO
MHUKpPOOPraHU3MOM, U €€ OIHMCaHUe; OMUCAHUE KOHEYHOTO OMOTEXHOJOTHYECKOrO MPOAYKTa U
€ro MPaKTUYECKOe MPUMEHEHHE; CIIUCOK UCIOJIb30BAHHON JIUTEPATYpPHI.

Kpumepuu ouenku (¢ 6annax):

- 10 OGamnoB CTygeHT moJlydyaeT B Ciydae, €ClIM TeMa MpPOEKTa COOTBETCTBYET
COJIEP’KUMOMY, TPOEKT 0(OPMIIEH C COOTBETCTBUU C TPEOOBAHUSMU, CTYACHT BBICTYIHII IEpeN
aylMTOpueH, OTBETUJI Ha 3aJJaHHbIE BOIIPOCHI M Y4aCTBOBaJ B IUCKYCCHHU.

- 8-9 Oamia CTyIeHT MOJy4aeT, €CJIU TeMa MPOEKTa COOTBETCTBYET COJIEPKUMOMY, MPOEKT
0(OpMIIEH C COOTBETCTBUU C TPEOOBAHUSAMHU, CTYICHT BBICTYIIUJI NIEPE]] ayTUTOPUEH, OTBETUIT Ha
3aJlaHHBIE BONIPOCHI, HO HE Y4aCTBOBaJ B IUCKYCCHHU.

- 6-7 Oamna CTyIEHT IOJYyYaeT, €Clid TeMa IPOEKTa COOTBETCTBYET COJEPKUMOMY,
MPOEKT] 0(hOpPMIIEH C COOTBETCTBHM C TPEOOBAHMSIMH, CTYIEHT BBICTYNWI MEpel ayIuTOpHei,
OJIHAKO OH Ha OTBETUJI Ha 3a/IaHHbIE BOTIPOCHI U HE Y4aCTBOBAJI B TUCKYCCHH.

- 5 GayiyIOB CTYAEHT MOJIy4aeT, €Clid OH MOJrOTOBHJI MPOEKT, HO HE BBICTYIWJ, MPOEKT
odopmIieH B Buje pedepara, Tema JI0KIa1a pacKpbiTa MOJHOCTbIO.

- 3-4 Oamia CTyIEHT NOJYyYaeT, €CIM OH MOATOTOBUJ JIOKJaJA, HO HE BBICTYIWJ, OKJIaj]
odopmiieH B Buje pedepara, Tema MpoeKTa PacKpbITa HE MOJTHOCTHIO.

- 1-2 Ganna CTyIeHT MOJIyyaeT, €Cld OH MOATOTOBUJI MPOEKT, HO HE BBICTYNUJI, MPOEKT
obopmiieH B BuAe pedepara ¢ HapylmieHHEM OGOPMIICHHS, TeMa TPOEKTa pPacKpbITa
MTOBEPXHOCTHO.

-0 GasI0B CTYIEHT MOJy4aeT, eCIu He MPEeACTaBUII IPOEKT.

Onucanue Ja00paTopHbBIX padoT
Pa6ota 1. CocraBieHnue NpoTOKOJIa UCCIEAOBAHUS YUCTOM KYJIBTYPhl OaKTEPHH.

CxeMa onmucaHus KOJOHUI

No | Pazmepwr | @opma | Lleem | I[losepxnocme | Kpas | Koumcucmenyus Cmpykmypa

Cxema onucaHusi 0aKTepUAJbHON KJIETKHU

No | Pasmepnt | ®opma | Oxpacka | Hanuuue Hannune KucnoroycroiiunBocTh
npo SHJOCTIOpP | BKJIIOYEHUU
I'pamy

1

@depMeHTATUBHBIE CBOMCTBA OaKTEepUid

IIpeononacaemuvlii CAXAPOJIMTUYECKHUE CBOHCTBA IIPOTEOJINTUYECKHUE
6030youmens CBOHCTBA

I'mokoza | Jlakmosa | Mannum | Caxaposza | Huoon Cepo6ooopoo

Onucanue K HCTOYHMKY IIUTAHUA U YCJIIOBUAM
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No | Omuowenue x Omuouwenue K Omuowenue k | Omnowenue | Ontumansaoe pH
memnepamype KUCLopooy UCTNOYHUKY K UCTMOYHUKY cpeabl
yenepooa asoma KyJIIbTUBUPOAHUS

Koumponvnoe 3aoanue. OCBOUTh METOIUKH, HEOOXOIUMBIC JIsI OTTMCAHUS IIITaMMa.
3amnucarbk KOHCIIEKT, 3alIOJHUTH TaOIHIIbI.

Pabota 2. Onenka BbIX0a 3THJIIOBOTO CIUPTA P MUCIOJIb30BAaHUU Pa3HBIX Pac APOXIKEH
npHu cOpakMBaHUM PA3HBIX UCTOYHUKOB YIIIEpO/a.

Koumponvnoe 3adanue. OCBOWTH METOAWKY KYJIBTUBHpPOBaHHS apoxokeil. [IpomsBectn
pacueT KojaudecTBa oOpa3oBaBUIErOCsS O3TaHONA MpU COpaXMBAaHMM MHUHHUMYM 3X BHJIOB
YIJIEBOJIOB C HCIIOJIb30BAHMEM CIUPTOBBIX, BUHHBIX U XJIEOOMEKAPCKUX APOxoKed. 3amucarb
KOHCIIEKT U COOTBETCTBYIOIIME PACYETHI U BHIBOJIBI

Ilepeyenb BONpPOCOB VI HHAUBHUAYAJIbHOIO OMIPOCA 10 BbINOJIHEHHbIM
J1a00paTOpHBLIM padoTam

Kaxkue yrineBojpl ycBaBaeT U3y4aeMblid IITAMM MUKPOOpPraHu3Ma?

K kakoil rpynme OTHOCUTCS MUKPOOPraHu3M: GakylbTaTUBHbIE aHAPOObI WIH

obOnurarHbie a3po0bI?

O 4eM CBUJIETENIbCTBYET U3MEHEHHE OKPACKU B CUCTEME «IIECTPBINA PSI»

Kaxoii 11BeT uMeeT UCoJIb30BaHHbBIN JJIs1 OKPACKU KpacuTesb?

Ha yem ocHoBan npunnmn auddepeHimanbHoi oKpacku?

B dem 3akmrouaercst npuHUMNI okpacku 1o ['pammy?

B kakoil 1Ber okpammuBaroTcsi OakTepuajbHbIE CHOPHI MPU OKPACKH IO CIOCO0Yy

[TemkoBa?

8. B kakoll 1BET OKpalIMBAaIOTCS OaKTepHUAJIbHBIC CIOPHI MPH OKPACKH IO CIOCOOYy
Oxemku?

9. KakoBbl ocobeHHOCTH MU PEpEeHITMATBHON OKPACKH CIIOp?

10. Kakue kpacuTenu HCONB3YIOT JAJIs OKpacku nonudocdaror mo Meiiepy?

11. B xakoif 1iBeT okpammBaroTcs mnojudocdarsl ¥ IUTOIIA3Ma KJIETOK IMPU OPKAcKe IO
CwmounstHcKOMY?

12. Kakue wuccnenoBaHus HaAO MPOBECTH YIS OMNPEACICHUS MPOTEOJTUTUYECKUX CBOMCTB
OaxTepuii?

13. Kakue xapakTepuCTHUKUA YYUTHIBAIOTCS MIPU ONMMCAHUM KOJIOHUU?

N —

NownkwWw

Kpumepuu ouenku (¢ 6annax):

3a KaXKyI0 BBIIIOJHEHHYIO pabOTy CTYIEHT MOXET MAaKCUMAaJIbHO TOJIYYHTH 110 5 OaioB.
3amanuss odopmisitorcs B Ja0OpaTopHOM  TeTpaad, KOTOPYKO CTYAGHT JIMYHO CJaeT
npenofasarento. [lo Xoay mpoBepku npemnojaBarelb MTPOBOJUTH MHAMBUAYaIbHBIA OMPOC IO
TEOPETUYCCKOM M MPAKTHYECKON YacTH PabOTHI.

e 5 OamnoB BBICTABIACTCS CTYIEHTY, €CIM OH BBINOJIHWI JabopaToOpHyH paborty,
MPOJIEMOHCTPUPOBAIT YBEPCHHOE BJIAJICHUE METOJMKON M TEOPETUYECKOW 4YacThio. OTBETHII
Ha BCE BOIPOCHI.

e 3-4 Oamna BBICTABISCTCS CTYICHTY, €CJIM OH BBINOJHHWI JIa0OPAaTOPHYI paboTy,
MPOJEMOHCTPUPOBAN BiaJicHHEe MeToJuKoi. OTBeTHs1 Ha Bce Bompockl. [Ipu oTBeTe Ha
BOIIPOCHI JIOMYCKAET OMIMOKU M HETOYHOCTH.

o 1-2 Oasyla  BBICTABISACTCS CTYIACHTY, €CJIM BBITIOJIHWJI JA0OpaTOpHyr0 paboTy, He
MPOJEMOHCTPUPOBAN BIIajicHUEe MeToukol. He oTBeTni Ha Bompockl. JlomycTui ommOKu B
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obopMIICHUH JTA0OPATOPHOM pabOTHI.
e (0 GayuTOB BBICTABIISIETCS CTYIEHTY, €ciii He BbIMOHIIT 1a00paTOpHYIO padoTYy.

5. YueOHO-MeTOMMYecKoe 1 MH(OPMAINITUOHHOE o0ecieueHHe TUCIIUITUHbI

5.1. IlepeyeHb OCHOBHOM U JONOJHHUTEIbLHOH Y4eOHOH JUTEPaATyPbl, HEOOXOAUMOM ISl
OCBOEHHS THCIUNIHHBI

OcHoBHas JMTeparypa:
1. Kypanora H.I'. MukpoOuomorus [ D1eKTpoHHBIN pecypc]: yaeOHOe mocobue. — M:
[Tpomereit, 2017. - Y. 2. MeTtaboausm npokapuoT. - 100 c.
(http://biblioclub.ru/index.php?page=book&id=483200)
2. Kupeea H.A. OcHoBbl MuUKpoOHOIOTHH U BUpycojoruu. - ¥Yda: PUO baml'V. 2005.4.1.
—234 c.,u.2. — 98 c. (mecto xpaHeHus: abd 3 - 90 3k3., 43 4 — 4 7k3.)
JlonoJiHUTeIbHAS JIUTEPATypa:
3. Herpycos A.N., EropoBa M.A., 3axapuyk JI.M. u ap. [Ipaktukym mo Mmukpoouogoruu. M.:
Axanemus. 2005. - 608 c. (mecTo xpanenus — abd 3- 8 7k3., u3 4 — 1 7K3.)
3. HerpycoB A.U., KotoBa M.b.. Mukpobuonorus. - M.: Akagemus. 2006. - 352 c. (mecTo
xpaHeHus — ab 3- 5 3k3., u3 4 — 5 9K3.)
4. Anemmna E.C., CuzennioB A.H. OCHOBHBbIE MEXaHU3MBI PETYIISIIMA META00TU3MA
MHKPOOPTraHU3MOB [ DNEKTPOHHBIN pecypc]: yuebHoe mocobue. - OpenOypr : OO0 UIIK
«YauBepcutet», 2014. - 144 c. (http://biblioclub.ru/index.php?page=book&id=330477 )
5. ITeryxoBa E.B., Kpwmunkas A.JO., Kanapckas 3.A. IlumeBas MUKpoOHOJIOTHS
[OnexrponHbIi pecype]: yueObHoe mocobdue - Kazanw: MznmarensctBo KHUTY, 2014. - 117 c.
(http://biblioclub.ru/index.php?page=book &id=428098)
6. [mun P., Harmsagnas OWOTEXHOJOTHS W TEHETHYECKas WHXXCHEpU [DJIEKTPOHHBIN
pecypc]: cnpaBouHoe mocobue. - M: UsmarensctBo "JlaGoparopus 3manmit”, 2015. - 327c.
(https://e.lanbook.com/book/66240).
7. Henscon JI., Kokc M. OcnoBwel Onoxumuu Jlenunmkepa B 3 T. T. 1 : OcHOBBI
OMOXUMHUHU, CTPOCHHE M KaTaiau3 [DeKTpoHHBIA pecypc]. - M: M3garensctBo "JlabopaTopus
3Hanui", 2015. - 751 c. ( https://e.lanbook.com/book/90238)
8. Henwcon /., Kokc M. OcHoBbl Ouoxumuu Jlenunmpkepa B 3 T. T. 2 : buosnepreruka u
MeTabonu3M [ DnekTpoHHBIN pecype]. — M.: U3narenbctBo "Jlabopatopus 3nanuii", 2015. - 693
c. ( https://e.lanbook.com/book/90237).

5.2. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET» N
NPOrpaMMHOI0 ofecrnevyeHusi, He0OXOAUMBbIX /IJIS OCBOEHUS TUCHUILINHBI

1. www.elib.bashedu.ru/ - anexrponnas 6ubnmoreunas cucrema «9b bamlVy

2. www.biblioclub.ru/ - snexTpoHHass OMOIMOTEUHAsT CUCTEMa « YHHUBEPCUTETCKass OMOIMOTeKa
OHJIAHH»

3. www.e.lanbook.com/ - anexkTpoHHas OMOIMOTEUHAs cUCTeMa M3AaTenbcTBa «JIaHby

4. www.bashlib.ru/catalogi/ - anexrpoHHsbIit kKaTanor bubnuorexku bamly

5. www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu - snexrponnas
uHpopManrnoHHO-o0pazoBarenbHas cpeaa bamly (OUOC)

6. www.elibrary.ru — HayuHast JIEKTpOHHAs1 OMOIMoTEeKa

7. www.edu.ru — pyopuka MukpoOrosorus B Karajore oopa3zoBareinbHbIX UHTepHET-peCypcoB

8. www.strf.ru — mopran "Hayka u Texnonoruu Poccun"

9. http://elementy.ru/genbio/microbiology - 31eMeHThI caiiTa HOBOCTEH (yHIAMEHTATLHON

HayKH
10. http://meduniver.com/Medical/Microbiology - caliT ¢ yueOHOM nHbOpMaIuei mo oomen u
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http://biblioclub.ru/index.php?page=book&id=483200
http://biblioclub.ru/index.php?page=book&id=330477
http://biblioclub.ru/index.php?page=book&id=428098
https://e.lanbook.com/book/66240
https://e.lanbook.com/book/90238
https://e.lanbook.com/book/90237
http://www.elib.bashedu.ru/
http://www.biblioclub.ru/
http://www.e.lanbook.com/
http://www.bashlib.ru/catalogi/
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.elibrary.ru
http://www.edu.ru
http://www.strf.ru
http://elementy.ru/genbio/microbiology
http://meduniver.com/Medical/Microbiology

MEMIIMHCKON MUKPOOHOJIOTHH
11. http://www.genetika.ru/vkpm — caiiT Bcepoccuiickoi KOJUIEKITUN MTPOMBIIIIIEHHBIX

MHUKpPOOPraHU3MOB

12. http://www.vkm.ru/ - caiiT Bcepoccuiickoil KOJUTEKITMH MUKPOOPTaHU3MOB
13. http://tusearch.blogspot.com - MOMCK AEKTPOHHBIX KHUT, MyOIuKaIuii, 3akonos, 'OCTos

Ha caiiTax Hay4dHBIX JIEKTPOHHBIX OMOIMOTEK. B monckoBrke oToOpanbl OMOINOTEKH, B
OOJIBITMHCTBE KOTOPBHIX MOJKHO CKa4aTh MAaTEpUAIIbI B IIOJTHOM 00beMe Oe3 peructparmu. B
CIIMCOK BKITIOUEHBI OMOIMOTEKN NHOCTPAHHBIX YHUBEPCUTETOB ¥ HAYYHBIX OPraHU3aIHiA.

IIporpammHoe obecnieyenue:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JloroBop Ne 104 ot
17.06.2013 1. JInutien3uun 6eccpovHbIC
2. MicrosoftOfficeStandard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 1. JIunen3un

OeccpovHbIe

3. IIporpammuoe obecnieuenne Moodle. OdurmanbHbIii OpUTHHATIBHBINA aHTTTUHACKHI
TEKCT JIMIEH3UH 111 cucteMbl Moodle, http://www.gnu.org/licenses/gpl.html
[TepeBon nmunen3uu st cuctembl Moodle, http://rusgpl.ru/rusgpl.pdf

6.MarepuajbHO-TeXHUYECKas1 0a3a, He00OX0AMMAas VISl OCYLIeCTBJIEHHsI 00Pa30BaTeJILHOIO

npoiiecca 1o JUCIHUNINHE

HaunmeHoBanme CrnieIuaJbHbIX

OcCHAIIEHHOCTH CIEeNMHAIbHBIX

IlepeyeHb JTULIEH3HOHHOTO
NMPOrpaMMHOro odecrneveHusl.

TOMeLIeHUI ¥ oMeleHnit TOMeLIeHUI ¥ oMelleHnil 1JIs PexBusutsl

JJIS1 CAMOCTOSITEJIbHON pPaGoThI CaMOCTOSAITeJIbHOMH PadoThI MOATBEPKAAI0LIETr0
AOKYMEHTa

1. yuebnaa ayoumopus ona Aynutopus Ne 232 1.  Windows 8  Russian.
npoeeoenun 3anamuii | YueOnas  mebenp,  jgocka,MynsTumenna- | Windows Professional 8
JleKyuonnozo muna:aynuropust | npoexrop  PanasonicPT-LB78VE, skpan | Russian Upgrade. JloroBop Ne
Ne 232 (yueOHbrii kxopmyc | Hacrennslii ClassicNorma, HOyrOyk Lenovo | 104 oT 17.06.2013 L.
ouodaka), aymuropus Ne 332 | B570e. JIunen3undeccpodHbIe
(yueOnblii  kopmyc  Oumodaxa), Aynurtopus Ne 332

aymutopust Ne 324 (yueOHwbIit
kopryc 6nodaka), aynuropus Ne
327 (yueOHslii Kopiyc Onodaxa).

2. yuebnaa ayoumopus 01
npogedenus 3anaAmuil
CEMUHAPCKO20 MUNA:AYTUTOPUS
Ne 326  (yueOHblit  Kopmyc
Onodaxka), aymutopus Ne 328
(yueOHbIi KopIryc Onodaxa).

3.yueonan ayoumopus 0Onn
npogedenus  pynnoevix U
UHOUGUOYATTLHBIX

Koncynomayui: aypuropust Ne
324 (yueOnslii kopryc Onodaxa),
aymuropust Ne 326  (y4eOHbIit
kopryc 6nodaka), aynuropus Ne
327 (yueOnslii kopryc Onodaxa),
aymuropust Ne 328  (yueOuwblit
kopiyc 6nodaka), aynuropus Ne
319, naboparopust UT(yueOHbIi
KopItyc onogaxka).

4. yuebnasa ayoumopus 01
meKyuiezo KOHmpOns u

YuebHass MeOenb, MOCKa,MYIBTUMEIHA-
npoekrop  PanasonicPT-LB78VE,  skpan
HactenHblii ClassicNorma, HOyTOyk Lenovo
B570e.

Aynurtopus Ne 324
VYuebnast Mebenb, JOCKa, IKpaH Ha INTaTHUBE
DIQUIS, mpoekrop Sony VPL-EX 100,
HoyTOYK Aser Extensa 7630G-732G25Mi.

Aynurtopus Ne 327
VYuyebnast ~ mebenmb,  JO0CKa,  IIPOEKTOP
BenQMX525 DLP3200LmXGA13000,
skpan ClassicSolutionNorma HacTeHHBIH,
HoyTOyK Lenovo B570e.

Aynurtopus Ne 326
VYuebHnast Mebelb, 1abopaTOpHBIN HHBEHTAPb,
nocka, Becsl VIC-210d2, mukpockon bruonam
P-11 Muxkwmen-1-4 mr., pH-merp AHMOBH-
4102 2-x KaHAJIBHBIM, CYETYHUK KOJIOHHM
MukpoopranusMos Colone Star, TepmocraT
Bo3ayuHsiii TC-80, Tepmocrar TB-80-1 I13,
mieiikep-uHKyOaTop TepMocrarupyembiii ES
20/60 ¢ mmardopmoit  PP-400, mxad
BBITSDKHOM — 2 mT, mKad JaMHHAapHBIH,
TPHUHOKYJISIPHBIH 1TpoBoit MuKpockon Saike
Digital, okyrsap-mukpomerp MOB-1-16x,
00BEKT-MUKPOMETp  (IPOXOMSIIEro  CBETa

2. MicrosoftOfficeStandard
2013 Russian. [JoroBop Ne 114
or 12.11.2014 1. Jlunensuu
OecCpOYHEIC

3. [IporpammHOE oOecrieucHme
Moodle. OdunmansHbIit
OpPUTMHAJIbHBIN aHTTTHHCKUI
TEKCT JIMIICH3UY [T CHCTEMBI
Moodle,
http://www.gnu.org/licenses/gpl
-html

ITepeBon JUTSt
CHCTEMEI Moodle,
http://rusgpl.ru/rusgpl.pdf

JINICH3UNU

4. Kaspersky Endpoint Security
st O6usHeca — CTaHIapTHBIM.
Horosop Ne31806820398 or
17.09.2018 r. Cpok neicTBUs
nunensuu 1o 25.09.2019.
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http://www.genetika.ru/vkpm
http://www.vkm.ru/
http://tusearch.blogspot.com
http://www.gnu.org/licenses/gpl.html
http://rusgpl.ru/rusgpl.pdf
http://www.gnu.org/licenses/gpl.html
http://www.gnu.org/licenses/gpl.html
http://rusgpl.ru/rusgpl.pdf

npomescymounoi

ammecmayuu: ayTuTopus No
324 (yueOnslii kopryc Onodaxa),
aymutopust Ne 326  (y4eOHbIit
kopryc 6nodaka), aynuropus Ne
327 (yueOnslii kopryc Onodaxa),
aymuropust Ne 328  (yueOHwbIit
kopiyc 6nodaka), aynuropus Ne
319, naboparopust UT(yueOHbIi
KopItyc onodaxka).

5. nomeuienus onsa
CAMOCHIOAMENbHOU  pabombl:
aymuropust Ne 428  (yueOHbIit
Kopryc Ouodaka), YHTaIBHBIN
3a Nel (TIaBHBIH KopIyc).

OMII), nozatop BIOHIT mLine 100-1000
MKk, posarop Jlait 1-10 wMxa, nposarop
JIOIn-1-100-1000MmK, CyXOXKapoBOH
mkad KC-65, xonomuneauk «CtuHon 103-E»
JByXKaMepHbld,  xomoawinpHuK — LIX-0.8,
SNIEKTPOILIUTKA.

Aynurtopus Ne 328
VYuyebnast wmeOenb, I0CKa, J1aO0OPATOPHBIH
nHBeHTapb, Beckl VIC-300d3, mosarop
nepemenHoro ooeema JIAMT — 4 mr,
xonopumerp KOK VXIJI 4.2, xoHueHTpatop
nenTpobexusrii Centri Vap Solvent System
Labconco, mamunapueiii  Ookc  BAB-
Jlamunap-C-1,5(1  xmacca), depmenrep,
XONOAWIBHUK ObIToBOW Buproca-131K, mxad
BBITSOKHOM — 2 IIT.

Aynurtopus Ne 428
VYueOHas MeO0erb, JIOCKa, TpuOyHa,
Mynerumenua-npoexrop InFocusIN119HDx,
HOyTOyK Lenovo 550, 3kpaH HACTEHHBIN
ClassicNorma, MOHOOJIOKH CTallMOHapHBIE —
2 wr.

Aynurtopus Ne 319

JlaGopaTtopusa UT
VYuyebnast MebOenb, JOCKa, IEPCOHAIBHBIHA
kommbtorep iRU Corp (15 mt).

YuranbHblii 3a7a Nel
VYuebnast mMebenb, y4eOHBIH WM CHpPaBOYHBIH
(GoHI, HEOrpaHWYEHHBIH KPYIIOCYTOYHBIN
JIOCTyIl K OJICKTPOHHBIM  OMOJIMOTEUHBIM
cucremam (OBC) wu B/, MoHOOIOKH
cranmoHapHele — 5 mr, M®Y (upuntep,
ckaHep, xorup) - 1 mTt., Wi-Fi moctyn mis
MOOMJIBHBIX YCTPOHCTB YCTPOWCTB
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[Tpunoxenue Nol

MMHOBPHAYKH POCCUN
®I'bOY BO «bAIIKUPCKNUHN I'OCYIAPCTBEHHBIM YHUBEPCUTET»
BUOJIOI'MYECKNUN OAKVJIBTET

COJIEP)KAHUE PABOYEM ITPOT PAMMBI
JVCUMIUIMHEl _ BMOXMMUS MUKPOOPTaHM3MOB  Ha 4 ceMecTp

(HauMEeHOBaHME TUCITUTLIAHEI )
Ounas ¢opma 00ydeHHUst

Bun padorsl O0LeM TUCHUIIIMHBI
O6mas TpynoemkocTh auctuiuinael (3ET / gyacoB) 4/144
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MPEro/iaBaTesieM:
JIEKIAH 16
MPAKTHYECKUX/ CEMUHAPCKUX
J1ab0paTOPHBIX 30

Apyrux (TpynroBas, MHAWBUIya bHAs KOHCYJIBTAINS U MHBIC BUJIbI
y4eOHOU ACSITEIBPHOCTH, IPETyCMaTPUBAOIIKNE padOTy 00yJarOIINXCS

¢ npenonaBarenem) (OKP) 1,2
Y4eOHBIX 4acoOB Ha CaMOCTOSTENbHYIO padboTy oOyuarontuxcs (CP) 44

Y4eOHBIX 4acoB Ha MOJTOTOBKY K IK3aMeHY/3a4eTy/

muddepentiupoBannomy 3auety (KoHTposs) 52,8

dopma KOHTPOIIA:
Dx3ameH 4 cemecTp
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n/n

Tema u COACPIKaHue

®dopma n3ydeHns: MaTepHalIoB: JIEKIUH,
NIPaKTHYECKUE 3aHATUS,, CEMHHAPCKUE 3aHATHS,
nabopaTopHble pabOThI, CAMOCTOSITENIbHAS padoTa U

TPYIOEMKOCTh (B 4acax)

JIK IIP/CEM | JIP CP

OcHoBHas U
JIOTIOJTHATEIIbHAS
JUTeparypa,
pexoMeHxyeMast
cTyaeHTaM (HoMepa
U3 CIIUCKA)

3aganus 1mo
CaMOCTOSTEIBHOM paboTe

dopma TeKyIero KOHTPOJIs
YCIEBaEMOCTH
(KOMJIOKBUYMBI,
KOHTPOJIbHBIE Pa0OTHI,
KOMITBIOTEPHBIC TECTHI U
T.IL.)

2

3 4 5 6

Monyan 1. Buoxumns MUKPOOHON KJIETKH U YHEPreTH4eCKuil MeTado1u3m

OOmasi  XapakTepuCTHKAa  XHMHUYECKOTO
cocTaBa W OMOXMMHYECKHX IIPOIIECCOB Yy
Ipo- M DYKAPHOTHYECKUX OpraHu3Max.
OcoOeHHOCTH COCTaBa KJIETOYHBIX CTEHOK
TPaMIIOJIOXKHUTENBHBIX, TPaMOTPHLIATENbHBIX
Oakrepuii u apxeil. OCOOCHHOCTH CTPOCHUS
LUTOIUIa3MaTHYECKUX MEMOpaH apxed W
Oaktepuii. PazHooOpasme BKIIOYEHHH, Kak
3amacaroluX  BEIECTB. OcobenHoctn
XMMHUYECKOTO COCTaBa BUPYCOB.

2 8 6

1,2,3,4,7

Ioaroroska K
KOHTPOIbHOM u
naboparopHoii  pabore,
TECTUPOBAHHIO

Kourponsnass pabora 1,
IpoBepKa pabouer TeTpay,
Tect 1

Bpoxenue. Bpoxenue c
OMOPHEPTEeTHKH. Pazmuums MEXIY
OpokeHHMEM | JbIXaHueM. MexaHn3MBbl
oOpa3zoBaHMs THpyBara NpH KaTabonusme
yIIeBomoB:  TekcozobucdocdaTHeii  myThH
DOmbOnena-Meiieproga-Ilapnaca,
rekcosoMoHoocdaTHelii  myTe  DHTpepa-
JlynopoBa, rekco30MOHO(QOCHATHBIH IMTyTh
BapOypra-/lukkenca-Xopekkepa.
Monounokucnoe  Opoxenue. CHoupTOBOE
Opoxenue. IIponnoHoBokucnoe OpoxeHue.
MacisiHOKHCIIOE W aleTOHOOYTHIIOBOE
Opokenne. MypaBEHHOKHCIIOE OpOXKEHHE.

TO3ULUU

1,2,3,4,6,7,8,9

Ioaroroska K
KOHTpONIBHOH  palore,
nabopartopHoii pabore

Kourponsnass pabora 1,
IpoBepKa paboyeit TeTpay,

AbdpobHoe 1 aHa’poOHOE JBIXaHHE.

Iukn  Kpebca.  IlomHoe — okucieHue
OpPraHUYeCcKUX BEILIECTB (oxucnenne
LEJUTIONIO3b], IMTHUHA, KpaxMaJa, IeKTHHOB,

1,2,4,7,9

IHonroroeka K
KOHTPOJILHOM pabore

Konrponsnas padora 1
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YIJIEBOZAOPONIOB,  OEJNKOB,  HYKJIEHHOBBIX
KHCIIOT, MOYEBUHBI, XUTHHA). OOpa3oBaHue
YKCYCHOH, ITFOKOHOBOIA, (bymapoBoii,
JIMMOHHOM, MOJIOYHOM KHCJIOT B pe3yibTare
HETIOHOTO OKHCIeHHs. HurparHoe npixanue
(nenurpudukanus, HHUTPATPELYKIIHS).
CynbdarHoe npixaHue (necyibgaranus u
cynbdarpepykims). MeTaHOOOpa3oBaHUE H
MeraHoOpa3yronie dakrepun. KapOoHarHoe
JIBIXaHWE W aleTOreHHbIE  OaKTepHH.
@dymMapaTHOEe  AbIXaHHME.  YKCYCHOKHUCIIOE
OpokeHHE.

Monyanb 2. MUKPOOHBI OMOCHHTE3 U €ro peryisinus

Perymnsus MeTabonu3Ma y
MHUKpPOOPTaHU3MOB. Knaccudukanns
MHUKPOOHBIX (hepMeHTOB. Perynsmus
aKTHBHOCTH (epMmeHTOB. MHrubuposanue
KOHEYHBIM  mpoxyToM.  MHrubupoBanue
CHHTE3a  KOHCTUTYTHBHBIX  (DEpMEHTOB.
AxTHMBanMs ~ CHHTE3a  HMHAYIHOEIBHBIX
(depmenToB. Perynsmms karabonusMa.

2

1,2,4,5,8,9

IHonroroeka K
KOHTPOJILHOM pabore

Kourponsnas padora 2

KoHCTpyKTUBHBIH MeTaboIu3M y
MHKpOOpraHuzMoM. VCTOUHUKU yriepoia U
azora Il MHUKPOOPTaHW3MOB.  TwHIIbl
CYIIECTBOBaHUsI MUKpOOpraHu3moB. Lluki
KanbBuna-baacama, ApHoHa.
Ucnonb3oBanne Cl1 u C2 coegunHeHuit
MHKpPOOPTraHU3MaMH.

1,2,3,4,5,7,8

Iloaroroska K
TECTHPOBAHHIO, TPOCKTY,
JIOKJIaay, Ja0opaTopHOM
pabore

Tect 2, npoBepka paboueii
112a00paTOpHOM TeTpaay,
IIPOEKT

bakrepuanbubiii oro- u xemocunres. [lBa
criocoba aCCUMWJISIIMM CBETOBOH SHEPTHH.
JlBa THma CBETOBOrO NUTaHUSA. MeXaHU3M
¢orocunre3a. OKCUreHHass W aHAKCHI€HHAs
¢dororpodus. ®DOTOCHHTETHYCCKUEC
nurMeHThl. CTpoeHue (OTOCHHTETHYECKOTO
anmapata 9y0akrepuil. XeMIHTOTPO(USL.
Hurpupuunpyronye Oakrepuuy,
cynb(hopUKcaTOpbl, BOLOPOIHbIE OaKTepuH,
xene3o0aKTepuy, KapOOKCHI00aKTEpHH.

1,2,4,5

IHonroroeka K
KOHTPOJILHOM pabore

Kourponsnas padora 2

Bropuunsrit MeTaboII3M
MUKpoopranu3mMoB. CHHTE3 aHTHOHOTHKOB H

1,2,3,4,5,7,8

ITonroroBka K
TECTHPOBAHHIO, TPOCKTY,

Tect 2, npoBepka paboueii
71200paTOpHOM TeTpaiy,
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TOKCHHOB. Cunres JINIIUI0B,
BOAOPACTBOPUMBIX U KHUPOPACTBOPHUMBIX
BUTAMUHOB, CTCPOUIOB, IMOJIKUCAXapUI0B.

JIOKJIay, J1abopaTopHOi
pabore

IIPOCKT, AOKJIa[]

Bcero yacos:

16

30

44
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[Tpunoxenue No2
PedTHHI-IJIaH TMCHUIIJIHHA
buoxumus MHKPOOPIraHU3MOB

HanpaBjeHue 06.03.01 Ouomorus
Kypc 3 , CeMecCTp 4
Buapl yueOHoO# 1eATEJIbHOCTH Bann 3a Yucno 3aganuii Bamner
CTYIEHTOB KOHKPETHOE 3a CEMECT - -
R P p MuHUManbEHBII MakcuMaibHBIN
3aJjaHue

Monyan 1. Buoxumns MUKPOOHON KJIETKH U YHEPreTH4eCcKuil MeTado1u3m

Texymmii KOHTPOIb

1. JTaboparopnas padora 5 1 0 5

2. Tecr 1 5 1 0 5

3. IIpoexr 10 1 0 10
PyGe:xHbIil KOHTPOIB

1. IIucbMeHHast KOHTPOJIbHAs 3 5 0 15

pabora 1

Monyanb 2. MUKPOOHBI OMOCHHTE3 U €ro peryisinus

Texymmii KOHTPOIb

1. JTaboparopras padora 5 1 0 5
2. Tecr 2 5 1 0 5
3. loknan 10 1 0 10

PyGe:xHbIil KOHTPOIB

1. IIucbMeHHast KOHTPOJIbHAs 5 3 0 15
pabora 2

oompurenbHbIe HAMIBI

1. AxruBHast pabora Ha - - - 4
CEMHUHAPCKUX U MPAKTUIECKUX
3aHATUSIX

2. Y4acrtue B pabore - - - 3
KOH(EpEHIUH, MyOTHKAITUH

3. Brinonnenue HHAUBUI. - - - 3
3aJaHus

IocemaemocThb (021161 BBIYATAIOTCH U3 001el cyMMbl Ha0paHHBIX 0aJ1JIOB)

1.ITocemnieHre TEKIHMOHHBIX 0 -6
3aHATUH i i
2. Tlocemenne NpakTUIECKUX 0 -10
3aHATUH i i

HTOroBslii KOHTPOJIb

1. Dx3amen 10 3 0 30
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