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Conep:xkanue

1. IlepeueHp MIAHUPYEMBIX PE3yJIBTATOB OOYYCHHUS MO AMCIUILTAHE (MOIYIIO), COOTHECCHHBIX C IUIAHUPYEMBIMHU
pesynpratamu ocBoeHus OITIOIT BO

2. Mecto mucuumiuasl (Monyis) B ctpykrype OITOIT BO

3. O0beM IUCHHUIUIMHBI (MOIYJsI) B 3a4eTHBIX CIMHWIAX C YKa3aHWEM KOJIMYECTBA YacOB, BBIJICICHHBIX Ha
KOHTaKTHYIO paboTy oOydaromuxcs ¢ mpernoaaBatesieM (10 BUAaM Y4eOHBIX 3aHATHH) W Ha CaMOCTOSATEIbHYIO paboTy
00yJarommxcs

4. ConepxaHue AUCUUIUIMHBI (MOXIYJIsl), CTPYKTYpPUPOBAaHHOE 110 TeMaM (paszenam) ¢ yKa3aHHEM OTBEJCHHOIOo Ha
HHUX KOJINYECTBA aKaJEMUYECKUX YaCOB U BHJIOB yIEOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM U CaMOCTOSITENbHON pabOThI IO TUCIUILIMHE (MOIYIIIO)

4.2. ConepxaHue JUCIUILTAHBI (MOITyJIs)

5. IlepeyeHp y4eOHO-METOMUECKOTO OOECIIEUEeHHs [UIsi CAMOCTOSTEIbHOW PabOThl 00YUYarOIMXCs M0 JUCIUILINHE
(Momyr0)

6. @OHA OLIEHOYHBIX CPEJCTB MO JUCLUILUINHE (MOIYIIIO)

7. [lepedens nuTepatypsl, HEOOXOAMMOH JIJIsi OCBOSHUS TUCIUTLTNHBI (MOTYJIs)

8. IlepeueHb pecypcoB MHPOPMAIIMOHHO-TEIICKOMMYHHKAIIMOHHOH ceTr "MHTepHEeT", HEOOXOAUMBIX IS OCBOCHHS
JIUCUUTUIMHBI (MOIYJIS)

9. Meronudeckue yka3zaHus ISl 00yJaroNIuXCs 0 OCBOCHUIO TUCITUTUIAHBI (MOTYJIS)

10. TTepeueHp MHPOPMALMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX ITPH OCYIIECTBICHIH 00pa30BaTEILHOIO MPOIIecca 1Mo
JMUCITUIUTHHE (MOJYJIIO0), BKITIOYas TIepeueHb MPOTrPaMMHOTO o0ecTieueHUsT 1 MHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (ITPH
HE00X0TUMOCTH)

11. Onucanne MaTepUaNTbHO-TEXHUYCCKON 0a3bl, HEOOXOIMMOM IJIsl OCYIISCTBICHHS 00pa30BaTENBHOTO TpoIecca
[0 TUCUUIUIMHE (MOIYIIIO)

12. CpencrBa aganrtanuy MpernoaaBaHust JUCHUAIUIAHEL (MOAYJIS) K MOTPEOHOCTAM 00YYarOIINXCsl HHBAJIUIOB M JIHII C
OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3[I0POBbSI

13. Tlpunoxxenue Nel. DoHMT OIIEHOYHBIX CPEICTB
14. IMpunosxenue Ne2. [lepeuens nurepaTypbl, HEOOXOIUMOI 1JIs1 OCBOCHUS JUCLUITIIMHBI (MOJLYJIs)

15. Tpunoxxkenne Ne3. Tlepeduenp WHPOPMAIIMOHHBIX TEXHOJOTHH, HMCIIONB3yEMBIX IJIsi OCBOCHHS IHCITUTUTHHBI
(Mopynist), BKJTFOYAs MepedeHb MPOrpaMMHOTO oOecTiedeHus 1 HH(DOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM



[porpaMMy AMCUMIUIMHBI pa3paboTana JOUCHT, K.H. (0e3 3Banust) Macnennukoa H.H. (Kadenpa Ouonornu u
xumun, OTAeneHne MaTeMaTHKK U ecTecTBeHHbIX HayK), NNMaslennikova@kpfu.ru

1. IlepeyeHbr mNJaHMPYeMbIX pe3yJIbTATOB OOy4YeHHS] MO AUCUMIUIMHE (MOAYJII0), COOTHECEHHBIX €
IUIAHUPYEMBIMH pe3yabTatamu ocsoenus OIIOII BO

O6yqa}om1/n‘/ic;{, OCBOUBIILHIA JAUCHUIIIIUHY (MO,Hy.]'H)), JOJIDKCH 06ﬂaﬂaTL CJICAYIOMMUMU KOMIICTCHIUSAMMU:

Mudp Pacmndposka
KOMIETEeHINH npuodperaeMoii KOMIeTeHINMU
OIIK-8 Crioco0eH OCYIIECTBIATh TEAArOTHYECKYI0 NIEATEIhbHOCTh Ha OCHOBE CIEIHAIbHBIX

Hay4YHBIX 3HAHUH

OIIK-8.1 3HaTh CHOCOOBI TPUMEHEHHs CHEIMATbHBIX HAYYHBIX 3HAHUN TPH OCYIIECTBICHUH|
[1e[arorTIeckoi AesTeIbHOCTH

OOyJaronuiics, OCBOUBIINHA JUCIUILIUHY (MOAYJB):

JlomkeH 3HaTh:
- OCHOBHBIE CIIOCOOBI MPUMEHEHHS CIICIMAIBHBIX HAYYHBIX 3HAHHUH 10 00IIEeH MUKPOOHOJIOTHH U BUPYCOJIOTHH IIPH
OCYILECTBIICHUH MTEAarOTMYCCKON AESTSIIEHOCTH.

2. Mecro qucuumiaunsl (MoayJs) B ctpykrype OIIOII BO

Juctumuimaa «b1.0.07.02 MukpooOuosorus» otHocutcs K bioky 1 o6s3arensHoi wactu OITOIT GakamaBpckoi
MIPOrpaMMBbl 10 HampapieHuto moaArotoBku 44.03.05 «[lemarorudeckoe oopazoBanue (C AByMs NPOGUIIMHI TTOATOTOBKH)»,
npoduib «BUONOTHS ¥ XUMHSD».

3. O6beM AUCHMILIMHBI (MOAYJIS]) B 32a4eTHBIX €IMHUIAX ¢ YKa3aHHEM KOJIMYeCTBA YacoB, BbIIeJEHHbIX Ha
KOHTAaKTHYI0 padoTy ofydawliuxcsl ¢ nmpemnogaBaTejeM (0 BHAAM Y4eOHBIX 3aHATHI) U Ha CaMOCTOSITEJBLHYIO
padoTty o0yuarommuxcsi

OO01mast TPyA0EMKOCTh TUCIIMILIMHBI COCTABIISIET 3 3a4eTHBIX eArHUIBI Ha 108 yacos.

KonrakTHas pabora - 52 yaca, B TOM YHCJI€ JIEKIIMK - 22 dYaca, MpakTHIeckue 3aHATHs - 0 JacoB, JlabopaTopHBIC
paboTs - 30 yacoB, KOHTPOJIb CAMOCTOSTEIHHOM PaboTHI - 0 YacoB.

CamocTrosTenpHas padoTa - 56 4acos.
Konrpois (3auét / sx3ameH) - 0 yacos.

CemecTp, B KOTOPOM YUTACTCS TUCHUILTHHA — 9 cemecTp.
Dopma MPOMEKyTOYHOTO KOHTPOIIS AUCITUILTNHEL: 3a9eT B 9 ceMecTpe.

4. Copnep:xkaHue JAMCHMIUIMHBI (MOAYJsl), CTPYKTYPpHpPOBaHHOe MO TemaM (pa3ieiaM) ¢ YKa3aHHEM
OTBEJIEHHOT0 HAa HUX KOJIMYeCTBA aAKa/IeMHYEeCKHUX YACOB M BUAOB Y4eOHBIX 3aHATHIA

4.1 CTpyKTYypa U TeMaTHYeCKHii MJIaH KOHTAKTHOI ¥ CaMOCTOSITeJIbHOI PadoThl MO TUCHUILINHE (MOIYJII0)

Buabl 1 yachbl

KOHTAKTHOMH paloThI, g
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1 MecTo MUKPOOPTaHU3MOB B MUpE KUBOTO. MicTopust 9 2 0 4 8

MUKPOOHOJIOTHH.

2. [Mopdoorus 1 MUTONIOT U MHKPOOPTaHU3MOB. 9 4 0 18 4
3. |Pusmosorus MUKpOOPraHM3MOB 9 4 0 6 10
4. |HacneacTBEeHHOCTh M M3BMEHYMBOCTH MUKPOOPTaHU3MOB. 9 2 0 1 4
5. |[[IpakTHYeCKOE UCIOIh30BaHNE MUKPOOPTAHU3MOB 9 2 0 1 4
6. |Posib MEKPOOPTaHH3MOB B KPYTOBOPOTE BEIIECTB 9 4 0 2 8
7. [Mndexuns ¥ IMMYHUTET 9 2 0 0 8
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8 [Ipenmet usyueHus Bupyconorun. CTpOCHUE U XUMUYECKUN 9 5 0 9 10
" |cocraB Bupycos
Hroro: 108 22 0 30 56

4.2 Conep:kaHue TUCHUTLTHHBI (MOAYJIsT)

Tema 1. MecTo MEKPOOPraHM3MOB B MHpe kHBOro. McTopns MUKpPOOHOJIOTHH.

IIpeamer mukpoOuosornu. OOIIass MUKpOOHOJIOTHS - HayKa, H3ydaromiass MOp(OIOTHio, IUTOJIOTHIO, OMOXUMHIO,
TCHETHKY, HKOJIOTHIO M CHCTEMATHKy MHKpPOOPTaHM3MOB (OakTepwid, apxel, MHKPOCKONNYECKUX TPHOOB, MPOCTEUIIHX,
BOJZIOpOCIIEH, BUPYCOB).

YyacTue MUKpPOOPraHU3MOB B MUHEPAIM3aLMK OPraHMYECKHUX BEILECTB, PETYJISIIMK ra30BOT0 COCTaBa aTMOC(epsl, B
OYHCTKE OKPY’KAaroIed cpeasl OT TOKCHYHBIX BEIIECTB, B MOMACP)KaHUH IUIOJOPOIHS MOYBH, B 00pa30BaHMUH MOJE3HBIX
HCKOTIaeMBIX, B IIOJIyY€HHH KOPMOBBIX M THIIEBHIX HPOTYKTOB, TOIIMBA, XUMHUYECKHX PEAKTHBOB U JIEKAPCTBEHHBIX
IIperapaToB.

HUcropuueckuii ouepk. OtkpeiTHe Mukpomupa A. Bad JleBenrykom. Padotst JI. [Tacrepa, P. Koxa, 11.11. Meunukoga,
H.®. T'amanes, C.H. Bunorpaagckoro, M. beiepunka, A. ®nemunra, II. Dpmuxa u gp. Otkpsitue Bupycos [I.W.
VBanoBckum. PazButme Omoxumuyeckoro HampapieHus B MukpoOuonoruu A. KimoiiBepom, K. Ban Hunem. PaGots
oTedecTBeHHBIX MUKpoOuosoros: H.B. [uknmuackoit, H.A. Kpacunpaukosa, E.JI. llanomaukosa, 3.E. EpmonbeBoit u ap.

Pa3Burue mMukpooOuonoruu B XX cToneTHH. BhiIeneHne caMOCTOATENBHBIX AUCIUILINH: 00IIeld MHUKPOOUOJIOTHHY,
MEIUIMHCKOM, BETEPUHAPHOM, CEIbCKOXO3UCTBEHHOM, TEXHMYECKOH, KOCMHUYECKOM, F€HETHMKH M TE€HHOM HHXXEHEepUU
MHUKPOOPTaHU3MOB, BUPYCOJIOTUH, MOJICKYJISIPHOM OHOIOTHH, OMOTEXHOJIOTHH.

ITepcnexTuBbl pa3zButus Mukpoobuosormn B XXI cronernn. Pemenwme rimoOambHBIX TpoOJieM MO CTAaOMIN3aINAN
OaKTepHsMHU ra30BOr0 COCTaBa aTMOC(ephl 3eMIIH, OXpaHa OKPYKAIOIICH Cpellbl, HETIOCPEACTBCHHOE YUACTHE B PCIICHUH
MIPOAOBOJILCTBEHHBIX, MEAUIIUHCKUX M YHEPTETUUYCCKUX MTPOOIEM YEIIOBEUCCTRA.

Tema 2. Mop¢oJiorusi 1 UTOJIOTUSI MUKPOOPTaHU3MOB.

MeTompl KIACCHYSCKOW MHKPOOMOJIOTHH: MHKPOCKOIUS, METOJbl CTCPHIIM3AIMU, METOJbl MONYYCHUS YHCTHIX
KYJBTYp U KYJIbTUBUPOBAHHUC MUKPOOPTaHH3MOB Ha MUTATEIBHBIX CPEIaX, METOAbI XPaHCHHUS MUKPOOPTaHU3MOB.

CXoACcTBO W pa3NuuWe B OPraHW3aldd KIETOK OJYyKapHoT u mpokapuoT. (OcoOEHHOCTH OpraHM3allul
MHUKPOCKOIIMYCCKUX TPUOOB, BOIOPOCICH, TTPOCTEHIIINX.

Mopdoomnorust, yapTpacTpyKTypa, MaKpPOMOJCKYJSpHAs OpraHH3alus KIETOK TPOKapHoT. Mopddomormaeckoe
paszHooOpazue. OMHOKICTOYHBIE W MHOTOKJICTOYHBIC (HUTYAThle, MHICTHAIbHEIE) (OpMbl. CTPYKTYpHBIE pa3iudus
TPaMITOJIOKHUTEIHHBIX ¥ TPAMOTPHIIATENBHBIX OakTepuit u apxeid. OOpa3oBanue L-hopM, cheponsoB, MPOTOMIACTOB.

IMoBepxHOCTHBIE CTPYKTYphl. CTpoeHHME M (QYHKIUH KICTOYHBIX CTCHOK y TIPaMOTPHUIATEILHBIX OaKTepHU:
Hapy)XHas MEeMOpaHa, MENTUIOTIUKAHOBEIA (MypEeHHOBBIH) ciioi. [IoHATHE O MEepHUINTa3MaTHYECKOM IIPOCTPAHCTBE, €ro
POJH ¥ 3HAYEHHWH KaK 0CO00T0 MOIH(YHKIIMOHATFHOTO KOMIIApTMEHTa OakTepranbHOW KIeTKH. OCOOEHHOCTH CTPOSHHS
KJIETOYHOW CTEHKH TPaMIIOJOKUTENBHBIX OaKTepPHil: MENTHIOTINKAH, TEHXOeBbIe KUCIOTHI. KIIETOUHBIE CTEHKH apXei:
reTepONOINCaXapuIHbIe, IICEBIOMYPEHHOBBIC, TTMKOIPOTEHHOBEIE, OETKOBBIE. ApXeH 0e3 KIETOYHBIX CTCHOK.

I'mukokanuke, Kamncyiel, 4exJyibl. X 3HaYeHUE MPHU B3aHMMOJACHCTBHH KJICTOK MPOKAPUOT C OKPYXKAKIIECH cpenoi u
MEXIy COOOM.

Mumu (umOpum). KiteToyHble BBIPOCTBI: TPOCTEKH, THU(BI, MIMIbL. AHTUTCHHBIC CBOICTBAa IMOBEPXHOCTHBIX
CTPYKTYp MPOKAPHOT.

[omBmxHOCTE OakTepHambHBIX KIeTOK. JKrytuku. IlpuHIummanpHOE OTIMYME OaKTEPHUAIBHOTO JKTYyTHKA OT
KTyTHKa IpoKapruoT. CKONB3AIIAs U MOI3AI0MIas TIOABIKHOCTh HEKOTOPHIX OaKTEepHi, €€ MEXaHU3M. TaKCHUCHI.

MemOpannsblii anmnapar. LluronnasmaTtuyeckas MeMOpaHa, OCOOCHHOCTH €€ COCTaBa, CTPYKTYPhl U (QPYHKIUH Y
OakTepwuii, MOHATHE O NOJIU(YHKIIMOHATLHOCTH MeMOpaH. Me3ocombl. MeMOpaHbI apxeii.

OcobennocTu TpaHCIIOPTa BCIIECTB Y GaKTepI/Iﬁ U MCXaHU3MBI, OGGCHG‘II/IB&IOHII/IG obmeH BCHICCTB C oxpymalomeﬁ



cpenoi.
Jlokanu3anus IpIXaTelbHbIX U (POTOCHHTETHUECKHX LIeNel TPAHCIIOPTA IEKTPOHOB.

Hurormasma OakTepuanbHOi KieTku. Lluto3oms. Pubocombl apxeit W OakTepwii: coOCTaB, CTpOCHHE, (DYHKIIHH.
Pazmmaus pubocom 3ykapuot u npokapuot. Hykneonn (GakrepuanbHas XpoMocoMa). [ HICTOHOTIOIOOHBIE OENTKH 2YKapHuOT
u apxeit. CBs3b HyKJICOH/Ia C IIUTOTUIA3MAaTHIECKOH MeMOpaHoi. [1na3sMuiel U qpyrue TeHEeTUIECKUe dIIEMEHTHI.

BHyTrpuiula3matuueckue BKIIIOUCHHMs. 3amacHble BemiecTBa: nonudocdarsl  (BOJIIOTHUH), TpaHYJbl IOJU-B-
OKCHMACJISIHOW KHCJIOTBI, 3JIEMEHTapHasi cepa, LuaHOo(UIMHOBBIE TpaHyibl. CTPyKTypsl (BKIIIOUCHHS) HMEIOIINE
(YHKIMOHAIBHOE NPUCIIOCOOUTEIBHOE 3HAUCHHE: KAPOOKCHCOMBI, I'a30BbIE BaKyOJIH, MarHUTOCOMBI, XJIOPOCOMBI 3€JICHBIX
Oakrepuii, pukoOMIMCOMBI MaHoOakTepuid. benkoBble kpucTamisl benkoBble MeMOpaHbl OaKTEpUAIbHBIX BKIFOYCHUH -
0COOBII TUI KJIETOYHBIX MEMOPaH, MPUCYIIUI TOIBKO MPOKaPHUOTAM.

Jenenue KIETKM M CrOcoOBI pa3MHOXKEHUs MHUKpoopraHusMoB. Perummkaums JIHK, cerperamust nykieonpa u
(opMHpOBaHHE TNEPETOPONKM NpPU JEJICHUH KIETOK IpokapuoT. [loukoBanue Oakrtepuil. CKOpOCTh pPa3MHOXKEHHS.
Kierounsie nukib! 6akrepuit (0anui, npocrekobakTepuii, MukcodakTepuii). Kierounas nmuccouumanus.

Kierounass muddepeHnmpoBka B Mpolecce OHTOTCHETHUYECKOTO pa3BuUTHs Oakrepwii. I[lokosmiuecss (OpMEI.
DK30CTOpbI, IHAOCHOPHI, LUCTbI, MHKCOCHOPbI, akuHeThl. OOpa3oBaHHe CHELUATM3UPOBAHHBIX KIIETOK (TETEPOLUCTHI
UAHOOAKTEPHIA).

Tema 3. ®u3H010THSI MUKPOOPTraHN3MOB

Crioco0bl obecrieyeHuss dHeprueid. JK30TeHHbIE M DHIOTCHHBIC OKHUCIsIEMbIe CyOCTpaThl. JJOHOPBHI 3JIEKTPOHOB.
[TepeHOCYHMKH 3MEKTPOHOB U INEKTPOHTPAHCIIOPTHBIC CUCTEMBI: HX OCOOCHHOCTH Y Pa3iHYHBIX OpraHu3MoB. Pomb ATO,
Croco0bI ee 00pa3oBaHusl.

bpoxenusi. Omnpeneneaue monsTHs "Opoxkenwe". I[lyTu cOpaXMBaHUS YIIEBOJOB W APYTUX OPTraHUYECKHUX
COCIUHCHUN. MOJIOUHOKHCIIOE TOMO- W reTepodepMeHTaTuBHOE OpoxeHue. [IpONMMOHOBOKHCIOE, MACISHOKHCIIOE,
MypaBbUHOKHUCIIOE, CIUPTOBOC U IPYTHE BUBI OpOKeHUH. XapaKTepUCTHKA MUKPOOPTaHU3MOB, BBI3BIBAIOIINX OPOKCHUSI.

Anpobnoe nprxanue. QopMBl ydacTusi MOJEKYJISIPHOTO KHCIOPOAa B OKHCICHHM DPa3HBIX cyOctparoB. [lomHoe u
HETIOTHOE OKHCIIeHne cyocTpara. Pois nmukia TpukapOOHOBBIX KHCIOT. XapaKTEPHUCTHKA BaKHEHIINX MUKPOOPTaHU3MOB,
OCYIIECTBITIONINX a3pPOOHOE OKHCIEHHE OENKOB, YTIIEBOJIOB, YTICBOAOPOAOB M JAPYIMX MHOTOYTJICPOAHBIX BEIIECTB.
Mertunorpodsl. OKHCIeHHE HEOPraHMYEeCKHX CYOCTpaTOB: BOCCTaHOBIEHHBIX COEAMHEHHH Cepbl, a3oTa, XKejesa,
MOJIEKYJISIPHOTO BOIOpoa 1 ApyruX. OCHOBHBIC TPYIITBI XeMOJIUTOTPOMHBIX OAKTEPUI U apXCi.

AHaspobHOe neixanue. OmpeneneHue MOHATHS "aHadpoOHOe mpixaHue". JIOHOPHI M aKIENTOpPHI AJIEKTPOHOB,
UCIIONIb3yeMble pa3HbIMH MHUKPOOPraHH3MaMHU IIPH aHadPOOHOM JbIXaHHH. MHUKpPOOPraHM3MbI, BOCCTaHABIHBAIOIHE
HHUTPATHI U APYTUE COCAMHEHHS a30Ta (IUCCUMMIISILIMOHHASL HUTPATPELYKIHUS U IEHUTPUDUKALIUS).

Cyinb(haTBOCCTaHABIMBAIOIIUE U CEPYBOCCTAHABIMBAIOIINE OAKTEPHUH (IMCCUMUISIIIMOHHAS CYTb()aTpeIyKIIus).
Metanorensl, ux ocobernHoctu. OOpa3oBaHKHe METaHA U3 YTIACKUCIOTHI U IPYTHX COCTUHCHUN. ALICTOTCHBL.
XemocHHTE3.

®otocuntes. Ocobennoctn orocuHresa y npokapuor. CocraB, opraHuzauust U GYHKIUH (POTOCHHTETHYECKOTO
ammapara pasHbIX MUKPOOPraHu3MoB. [IUrMeHTHI M UX JoKanu3auus. JJOHOpPBI 3MEKTPOHOB. DIEKTPOHHOTPAHCHOPTHAS
uenb. POTOCHHTE3 ¢ BBIACIEHUEM U 0€3 BIIEIICHHUS KHCIopoa. Vcnonb30BaHne CBETOBON SHEPTUH I'aI00aKTEPHSIMU.

[Mutanne. IloTpeOHOCTH TPOKAPHOT B THTATEHBHBIX JJIEMEHTaX W MHKpOdJeMeHTaX. cTouHMKH OMOTeHHBIX
anemeHnToB. dakTopsl pocTa.

MexaHu3M MOCTYIUICHHS MUTATEIBHBIX BEIIECTB B KIETKY OakTepHil, MEMOPaHHBIN TpaHCIOPT, AU Qy3us. DHI0- U
9K30LUTO3 Y 9YKapHOT.

Tunel nuranus Oakrepuit: Pororpodusi, xemorpodus. ABrorpodus u rereporpodus. Jlurorpodus u
opraHoTpousi. COOTHOLIIEHNE STHX TUIIOB NHTAHUS Yy pas3HbIX opraHu3MoB. IIpororpodsr u aykcorpodsl. ITonsTre 0
MHUKCOTpOhUH.

BruocunreTndyeckne  mporecchl.  ACCUMWIALMS ~ YIJIEKUCIOTHI  aBTOTPO(QHBIMH M reTepoTpodHBIMU
MHUKpoopranusmamu. Pulysne3odudocharHbiii TUKI ¥ ApyrUe MyTH YCBOSHHS YIJIEKHCIIOTO r'a3a aBTOTpOdamu.

YcBoeHne coenmMHEHWH a3oTa. ACCUMWISAIIMOHHAS HHUTparpeayknus. @ukcamus aTtMocpepHOTO a3orTa.
CBOOOTHOKHMBYIITHE H CHMOMOTHIECKUE a30T(PUKCATOPBI.

CuHTE3 OCHOBHBIX 6I/IOHOJ'II/IM€p0BI HYKJICUHOBBIX KHUCJIOT, 6CHKOB, JMNOUA0B, YIJICBOAOB. BTOpI/I‘IHLIG METa0O0IUTEL.

Pocrt MUKPOOPraHn3MoOB. Pocrt HOHyJIHIII/Iﬁ B HCpI/IOHI/I‘IGCKOﬁ 1 HCIIPCPBIBHLIX KYJIbTYpax. HaKOHI/ITGHLHLIe, YHUCTBIC
n CMCIIAaHHBIC KYJIbBTYPbl MHUKPOOPTaHU3MOB. Poct B HepI/IOHI/I‘ICCKOﬁ n HCHpepLIBHOﬁ KYyJIbTYpC. MCTOHLI
KyJIbTUBHUPOBAHUS. YCTpoﬁCTBO MPOMBIIICHHBIX d)epMeHTepOB.

Tema 4. HacjieacTBEHHOCTh H H3MEHYHMBOCTD MHUKPOOPraHu3sMoB.

OcobeHHOCTH pa3MHOXKeHHUsT MHKpoopranusMoB. Crtpoenue Oaxrepuanbroit JJHK. PasmHoxenne y OakTepwid.
OcoOble MEXaHU3MBbl Iepefayd HacJIeACTBEHHOH wWHGpopManun y Oaxrtepuil (KOoHbIOraums, TpaHcopmauus u
TPaHCIYKIIHs).



I'enom. I'enotun. ®deHotun. MexaHU3MBI PEIUIMKANKMU OaKTEPHUATBHOW XPOMOCOMEI. BEICOKas W3MCHYMBOCTH
npokapuoT. Myrarensl. MyTanuu. PekoMOUHAIIMY T€HETHYECKOTO MaTepualia: penapaius, TpaHchopmanus, TpaHCAYKIus,
KOHbloranus. 3HaueHue Mytauui. [lepcrekTUBbI FTeHHOM HHKEHEPUU.

Tema S. IlpakTHYecKoe HCIOJIL30BaHHEe MUKPOOPTaHU3MOB

[IpakTHieckoe HCIONBb30BAHNE MHUKPOOPTaHU3MOB. MHUKPOOHBIE OMOTEXHOJOTHH B MPOMBIIIEHHOCTH, CEIbCKOM
XO3SMCTBE U MEIHIIUHE.

MHUKpOOpraHu3MBbI - IPOAYLIEHTH aHTUOMOTHKOB, IPYTUX JIEKaPCTBEHHBIX BellecTB. [laToreHHble MUKPOOPTraHU3MBI
n uMMyHHTET. Bo30yauTenn Bo3BpatHoro tuda, xonepsl, OpromHoro tuda, Tyoepkynesa. CTadniIoKokkoBble HHOEKIUH.
[Mapasutnueckre (GOpMbI MHUKOIUIA3M - BO3OYJMTENIEH OCTPHIX PECHHPATOPHBIX 3a00JIeBaHWI M ITHEBMOHHMHU. BHpycHI -
BO30yAuTENN 3a00JICBaHMI YeNOBEKa, PAcTCHUH, KMBOTHBIX U HACEKOMBIX. BUpycHble HH(EKIMOHHBIE 3a00JICBaHUS:
CITA, u np.

OTHOLIEHWE MMKPOOPTaHM3MOB K Temmeparype (ncuxpoduisl, Me3oduibl, TepMOMWIBI M 3KCTpEeMajbHbIC
tepModibl). JleficTBUE BEICOKMX U HU3KHX TEMIIEpATyp Ha POCT U BBDKUBAHUE MUKPOOPTaHU3MOB.

T'mapocratuyueckoe naBiieHHE. Y CTOMYMBOCTH MHKPOOPTaHM3MOB K BBICYIIMBAaHUIO, OTHOIIeHHME K pH cpenbl.
OcMo ¢TI, TATOGUIIHL.

Biusaue nyducToi SHepruHm (COJIHEUHOE H3JIy4eHHe, HCKyccTBeHHBIM Y®, UK wusnmydeHue, MOHHU3UpYIOIIEE
W3Ty9YCeHNE, PAIUOBOIHEL, YIBTPA3BYK). Y CTOHMYMBOCTE MEKPOOPTAaHU3MOB K IIEPEUNCIICHHBIM (paKTopam.

OtHoleHue K MOJICKYJIAPHOMY KHCJIOPOAY: aBpO6HI>Ie MUKPOOPraHnu3Mbl, 00JIMraTHEIE | (baKyJ'ILTaTI/IBHLIe
aHaSpO6LI. BausHue xuMudeckux BCHICCTB OpFaHquCKOﬁ u HeOpFaHH‘leCKOﬁ OpUupoAbl HA MUKPOOPraHU3MBI.

Tema 6. Poib MUKPOOPraHU3MOB B KPYTOBOPOTE BELIECTB

Buoreoxumudeckasi qesITEIbHOCTP MUKPOOPTAaHU3MOB. YUYaCTHE MHKPOOPTraHM3MOB B OMOTCOXMMHUYECKHUX LUKIAX
COCOMHEHUH yriepoma, a30Ta, Cepsl W IPYTUX DJIEMEHTOB. Tpodudeckne CBS3M B Pa3IUYHBIX COOOIIECTBAaX
MHKPOOPTaHU3MOB.

3HaueHHE MHUKPOOPraHM3MOB B TEOJIOTMYECKUX Ipolieccax: B (OPMHUPOBAHWMHM KOPBI, B BBIBETPHBAaHHH, B
BBILIEIAYMBAaHUM TOPHBIX IIOpOX, B pyA00Opa3oBaHWMU. YCIIOBHS OOWTaHUS MHMKPOOPraHM3MOB B  IIOYBE.
I'ymycoobpa3zoBanue. [louBeHHbIE cOOOLIECTBA MUKPOOPraHM3MOB. Poib MUKpOOpPraHu3MoB B ()OPMHUPOBAHMU COCTaBa
MIPUPOIHBIX BoA. Bommbie coolmiecTBa MHKpoOpraHm3MoB. CaMOOYHIIIEHHE BOJIOTOKOB. YYacTHE MHKPOOPTaHH3MOB B
(hOopMHUPOBAHNH COCTaBa aTMOC(EPHI, POJIb MEKPOOPTaHU3MOB B BOSHUKHOBCHHUH ITAPHUKOBBIX TA30B.

B3anmozelicTBue MUKpOOPTraHU3MOB C PACTEHUSIMU U )KUBOTHBIMU. B3aMOCBS3b MUKPOOPTaHU3MOB C PACTEHHSIMH.
Puzocdepa. Muxopusza. KiryoenpkoBbie OakTepuut - CUMOMOHTBI 6000BbIX. Poib akTHOMUIIETOB. CUMOMO3, acCOLMALIY C
¢dororpodamu. PUKOOHOHTH! y JMINAKHHUKOB. DnudurHas MHKOo(IOpa pacteHuil. ArpoOGakTepuu - BHYTPHUKIICTOUHBIC
napasuthl. DUTONATOreHHbIE MUKPOOPTaHU3MBI.

B3anMoCBs3b MUKPOOPTraHU3MOB C JKUBOTHBIMH. MUKPOOPTaHU3MBI - CHMOHMOHTHI T'yOOK, YepBeil, MOJUIIOCKOB,
MOTOHO(OpP, PBI0O W JAPYrMX MOPCKHX JKMBOTHBIX. Y4YacTHC MHKPOOPTraHM3MOB B OOph0E€ C BpeaUTEISIMU
CeJIbCKOXO035UCTBEHHBIX PACTEHUH.

MI/IKpOCI)HOpa KHUIICYHOTO TPAKTA XBAaYHBIX JKUBOTHBIX B CBA3U C 0COOCHHOCTSIMM MX ITUTAHHUS.

Hopmanbhast wmukpodiopa uenoBeka. 3HaueHHEe MHKPOQUIOpH B JKM3HM dYenoBeka. JlucOakrepnod u ero
IpegynpexacHue.

Tema 7. Undexknus 1 HIMMYHUTET

Nudexnun, napeknnonHple 3a0oneBanus. JIuHaMuka HHOEKIIMOHHOTO Tporecca. Mepsl 60pb0bl ¢ HHOEKITUIMHE.
NmvMynuTeT. BpoKaeHHBI 1 IPHOOpETEHHBI UMMYHHUTET. ECTECTBEHHBIH M MCKYCCTBEHHBIH UMMYHHUTET. [loHATHE 00
anTuTenax. MvvyHomedwuiuTel. IlaTOoreHHOCTP W BHPYJIEHTHOCTH MHKPOOPTAHM3MOB. ACENTHKA, AaHTHUCENTHKA,
ne3uH(eKIus.

Tema 8. Ilpenmer uzydenusi BupycoJiorun. CTpoeHue M1 XUMMUYECKHii COCTAB BUPYCOB

Bupycel. Crpykrypa. CtpoeHue BuUpycHOM dyacTunpl. B3aumopelcTBue ¢ kieTkoidl xo3suHa. MeToasl
KyJIbTHBUpOBaHUs BUpYcoB. [IpuHumnel knaccupukaunu Bupycos. [Tonstue n 6akrepuodarax. OcoOEHHOCTH CTPOCHHUS
6akrepuodaros. [Ipornecc B3anMoeicTBUA (aroB U 4yBCTBUTEILHOCTh K HUM OaKTEpUANIbHBIX KJIETOK. BupyneHTHbIE U
yMepeHHbIe (ary.

5. IlepedyeHb y4eOHO-METOAMYECKOT0 olecmedeHUs] IS CAMOCTOATEJbHOH padoThl 00y4YaloIIHXCH IO
JUCHUITHHE (MOIYJII0)

CamocrositenbHass paboTa OOY4YaIOIIMXCSl BBIMOJHIETCS MO 3aJaHUI0 M [PU  METOAMYECKOM PYKOBOJCTBE
npenojasateis, HO 0e3 ero HemocpeacTBeHHoro ydactusi. CamocrositenbHas paboTa mojpasjensercs Ha
CaMOCTOSTENIbHYIO Pa0OTy Ha ayJMTOPHBIX 3aHATHSX M Ha BHEAYJAMTOPHYIO CAMOCTOSTEIbHYIO0 paboty. CaMmocTosTe bHAs
paboTa 00y4aroIMXCsl BKIIIOYAET KAK MOJHOCTHIO CAMOCTOSITEIbHOE OCBOCHUE OTHEIBbHBIX TeM (Pa3/esioB) TUCLUILIHHBIL,
TaKk ¥ TIpopaboTKy TeM (pa3/enoB), OCBaMBACMBIX BO BpeMs ayJUTOPHOHW paboTsl. Bo Bpems caMOCTOSATENHHON pabOTHI
00yJaromuecss YHUTAIOT U KOHCICKTHPYIOT YYeOHYIO, HAYYHYIO W CIPAaBOYHYKO JIUTCPATYpPy, BBIIOIHSIOT 3aJaHUs,
HATPABJICHHBIC HA 3aKPCIUICHUC 3HAHWKA W OTPa0OTKY YMCHUI M HABBIKOB, TOTOBATCS K TEKYIIEMY M HMPOMEKYTOUYHOMY



KOHTPOJIIO IO JUCHUITIUHE.

Opraan3anusi CaMOCTOSATEIFHON PabOTHI 00yUJaIOMNXCA PErIaMEHTHPYETCSl HOPMAaTHBHBIMH TOKYMEHTaMH, Y4e0HO-
METOIMYECKON JINTEpaTypOil U NIEKTPOHHEIMHA 00pa30BaTEIFHBIMU PECypCaMu, BKITIOUAs:

Iopsinok opraHW3alMyl W OCYILECTBIICHUS OOpa30BATEIBHON NESATEIBHOCTH MO 0OOpa30BATENBHBIM MPOTPaAMMaM
BBICIIICTO O00pa3oBaHUs — MporpaMmaM OakajlaBpuaTa, IpPOrpaMMmaM CIHCIHHAIHNTETa, HOPOTpaMMaM MAarucCTpPaTyphl
(yTBepkIeHHBIN mprkazoM MHUHHCTEpCTBa HayKH WM BBICIIEro oOpa3oBanHus Poccuiickoit @exepammu ot 6 ampens 2021
roma Ne 245)

YcraB  (enepasbHOrO  TOCYIapCTBEHHOTO  aBTOHOMHOrO  oOpasoBarenbHOro — yupexuenus "KazaHckuid
(ITpuBomxckuii) penepanbHbIA yHUBEpCUTET"

[IpaBua BHYTpeHHero pacnopsika (eaepasbHOr0 roCyAapCTBEHHOIO aBTOHOMHOIO — 00pa3oBaTeIbHOTO
yUpexaeHus BeIciIero nmpodeccrnoHanmbsHoro oopasoanus "Kazanckuit ([TpuBomkckuit) GenepanbHblii YHUBEPCUTET"

JlokanpHble HOpMaTHBHBIE akThI Kazanckoro (IIpuBomkckoro) denepaisHOTO yHUBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEeJICTB M0 TUCHUILINHE (MOAYJIIO)

@OHA OLEHOYHBIX CPEICTB IO AWCIUIUIMHE (MOJYIIIO) BKIIOYAeT OIICHOYHBIC MaTepHaNbl, HalpaBiIcHHBIE Ha
MIPOBEPKY OCBOCHHSI KOMIIETCHIIMH, B TOM YHWCIIC 3HAHUI, yMEHWHA W HaBHIKOB. DOHI OICHOYHBIX CPEACTB BKIIOYACT
OIICHOYHBIE CPE/ICTBA TEKYILEro KOHTPOJIS M OI[CHOYHBIE CPEICTBA IPOMEKYTOUHOH aTTeCTAINH.

B ¢onne oreHOYHBIX CpeACTB COACPIKUTCS CeIyromas HHOPMAITH:

- COOTBETCTBUC KOMIICTCHIIUH IUIAHUPYEMBIM Pe3ybTaTaM 00YYCHHUS 110 TUCIUILIHHE (MOIYIIIO);
- KpUTEPUH OIICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- MEXaHU3M (POPMHUPOBAHUS OICHKH 10 JUCHUIUIAHE (MOJYJIIO);

- OIMCaHUe MOPSAAKA IPUMEHEHHS 1 IIPOLIEAYPHI OIICHUBAHUS U KaXXI0TO OIICHOYHOTO CPECTBA;
- KpUTEPUH OLCHUBAHUS AJISl KaXKI0T0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAaHUC OLCHOYHBIX CPEACTB, BKIIOYad Tpe60BaHI/I$[, MNpCABABIIACMBIC K HeﬁCTBHﬂM 06yqa}0u11/1xc51,
JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3aJlaHus pa3JIMIHbIX TUIIOB.

@DOHZ OIIEHOYHBIX CPEICTB 0 TUCHUIUIMHE HaxoauTcs B [Ipumoxkernn | k mporpaMMe AUCIUTUTHHEI (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM 1JIsl 0CBOECHHS TUCHUILIUHBI (MOAYJIsT)

OcBoeHNE TUCIUIUIMHBI (MOMYJISI) TIPENIoiaraeT N3y4eHHe OCHOBHOW WM JIOTIOTHUTEIHHOM YUeOHOW JIMTEpaTyphl.
JIutepatypa MOKeT OBITh TOCTYITHA O0YUYaIONTUMCS B OJJHOM M3 JIBYX BapHaHTOB (JTOO B 000WX U3 HUX):

- B OJICKTPOHHOM BHUJE - 4Yepe3 JJICKTPOHHBIC OHOIMOTCYHBIC CHCTEMBI HAa OCHOBAHUHW 3aKIIOUCHHBIX KOV
JIOTOBOPOB C MPaBOOOIIAIaTEIISIMHE;

- B Ie4aTHOM Buje - B Hayunoit 6ubnunoreke Enabyxckoro uncruryra KOVY. Obyuaronuecs noiay4yamT yaeOHYIO
JUTEepaTypy Ha abOHEMEHTE II0 YWTATEIbCKMM OWJIeTaM B COOTBETCTBHM C TpaBUIIAMHU TOJNb30BaHusS HaywHoit
OMOIMOTEKOH.

DJIeKTPOHHBIE U3AAHUS TOCTYITHBI AUCTAHIIMOHHO M3 JIF0OO0I TOYKU MPU BBEACHHH OOYUYAIOIMMCS CBOETO JIOTHHA U
mapojs OT JHUYHOro KaOwHeTa B cucTeMe "DNeKTpOoHHBIH yHuUBepcuTeT". IlpM WCHONB30BaHWU TICUATHBIX W3AAHUMA
OUOJIMOTEYHBIH (OHJ JOJDKEH OBITh YKOMIUICKTOBaH MMH M3 pacdera He MeHee 0,25 sK3eMIunsipa KaXI0ro U3 HM3JIaHHMA
OCHOBHOM JuTepaTypsl U He MeHee 0,25 sKk3eMIuIsipa JONOIHUTEILHON JTUTEPATyphl Ha KAXKJOT0 00YYaIOIIerocs U3 Yuciia
JIUII, OTHOBPEMEHHO OCBAWBAIOUINX NTAHHYIO JUCIUILTUHY.

IlepeyeHb OCHOBHOW M JOIOJIHUTENBHOH YYEOHOH IUTEpaTyphl, HEOOXOTUMOW IS OCBOCHHUS JUCIIMILIAHBI
(Monmynst), Haxomutes B [Ipunioskennu 2 k paboueid nmporpaMme TUCHUTUIMHBI. OH MOJICKHUT OOHOBIEHUIO TIPH U3MEHEHUN
ycnoBuid oroBopoB KDV ¢ mpaBoobiamaTensiMu IEKTPOHHBIX M3IAHUH W IPU M3MEHEHWH KOMIUIEKTOBaHHSA (HOHIIOB
Hayunoii 6ubnnorexu Enadysxckoro nacruryra KOVY.

8. Ilepeyenb pecypcoB MHG(POPMALHOHHO-TEIEKOMMYHUKANMOHHOH ceTu "UHTepHeT", HEOOXO0OUMBIX AJIsI
OCBOEHUSI T CUMIJIMHBI (MOIYJI51)

Microbiology (Mukpo6uosorus u Bce, 9To ¢ Heii cBszano) https://micro.moy.su/

Poccuiickuit Mmukpobuonornyeckuii mopran https://microbius.ru/news

Kypunan «MonekynsipHas TeHEeTHKa, MHKPOOHOJIOTHS,
Bupycostormsi» https://www.medlit.ru/item/journal/index.php?lang=ru&book_id=106

Baknoces.py — CaiiT nonsTHOM MukpoOuooruu https://bakposev.ru/

9. MeTroanyecKkue yKa3zaHusl IJIs 06y4alOLUIUXCSl M0 OCBOEHHIO AUCIUILIUHBI (MOTYJIsl)

Bupa pador MeToanyeckne peKOMeHIAUN

JICKIUH Koncnexr J'IGKIII/Iﬁ JOJDKCH COJACPIKAaTh HAa3BAHWUE TCMbI, IUIAH JICKIIWU. MaTepI/Ian KOHCHECKTUPYCTCA



https://micro.moy.su/
https://microbius.ru/news
https://www.medlit.ru/item/journal/index.php?lang=ru&book_id=106
https://bakposev.ru/

Bupa pador MeToanyeckne peKOMeHIAUN

KpaTKO, IIOCTENIOBAaTENbHO, C BBIJEIIEHUEM OTAEIbHBIX BOMPOCOB TeMBbl. I[IOBBICUTH CKOpPOCTH
KOHCIIEKTUPOBAaHUA MOXKHO HCIIONB3YSl OOMICTIPUHSATHIE COKpAIleHus, abOpeBHATypHl, CXEMEI.
OCHOBHBIE TEPMHHBI PEKOMEHAYETCS BBIACNATh. [IpH HCHOIH30BaHWM WHTEPAKTUBHBIX METOIOB
TpeOyeTcsl ydacTHe CTyIeHTa B OOCYXIEHWH MaTeprana, 0OOCHOBAaHWH BBIBOJIOB, IPEIOKEHHBIX B
XOJIe N3JIOKECHHUS JICKIIMOHHOTO MaTepraa.

naboparopubie | [{enbro mabopaTOpHBIX 3aHATHIA SBIISIETCS CUCTEMATH3aMS U 0000IIeHNe 3HAHUK 110 M3ydaeMOi Teme

paboTHI Wik pasneny, (QOopMUpOBaHWE yMEHHMH paboTaTh MHKpPOCKOTIOM, MHUKpOIpenapaTtaMu, ¢
MHKpPOOHOJIOTMYECKUM  000pY/ZIOBAHUEM, C  JOINOJHHUTENbHBIMH  HCTOYHMKAMH  HH(pOpMAIHHY,
COIOCTABJISATh U CPABHUBATH, BBICKA3bIBATH CBOIO TOYKY 3peHHs U T.N. [IoAroToBKa K J1aOOpaTOpHBIM
3aHATHSAM MPEANOJaraeT CaMOCTOSATENbHYIO NpOpabOTKy y4eOHOW JTUTEpaTyphl, JEKIUH U WHTEPHET-
MCTOYHHMKOB MO CHOPMYJIMPOBAHHBIM BompocaM. B ciydae 3arpymHeHuit chopMmynupyiite Bompoc u
3a/aiiTe ero MmpernoiaBaTelio Ha J1a00paTOPHOM 3aHSATHH.

camocTositensHass| CamMocTosiTeIbHAs paboTa MpearnojaraeT, Kak pPeTyIPHYI0 IOATOTOBKY CTYAEHTa K Pa3iIdYHBIM

pabora (opMam 3aHATHH, TaK W BBIIOJHEHHE OTHCIBHBIX 3aJaHUN B Tpolecce pa3dopa TEOPeTHIECKUX
MOJIOKCHUH B XOAE NPOBENEHHsS 3aHATHH. BHeayanTopHas caMoOCTOSTEeNbHass padoTa BKIIIOYAET
NpOpadOTKy KOHCIEKTOB MPEIBIAYIINX JICKIUH, BBINOJIHCHUE 3aJaHUil B paMKax IOJTOTOBKU K
1a00pATOPHBIM M MPAKTHYCCKUM 3aHITHSM, KOHCIIEKTUPOBAHUE MaTepHUalia Mo BOMPOCAaM, BEIHOCHMBIM
Ha CaMOCTOSATENIILHOEC u3ydcHHE. [Ipm HEOoOXOIUMOCTH, PEKOMEHIYETCS MPOBOJUTH TMPOBEPKY
TEPMHUHOB, TOHSATUH C MOMOIIBIO DJHIMKIONEAUN, CIOBapei, CIPAaBOYHHUKOB C BBINHUCHIBAHHUEM
TOJIKOBaHUU B TETPAIb.

3a4€CT HpI/I IMOATOTOBKC K 3a4Y€Ty H606X0,HI/IMO OIMpPaThCd Ha PCKOMCHAOBAHHBIC JIMTCPATYPHbIC UCTOYHUKU,
MaTtepuajl J'IGKIII/[ﬁ MPpaKTUICCKUX " Ha60paT0pHLIX 3aH5[TPII7[, 06pa30BaTeHLHI)I€ HUHTCPHET-PCCYPCHI.
HeO6XOL[I/IMO CTPYKTYPUPOBATh BECH MaTcpuajl, pCKOMCHAYCTCA MO KaXIAOMY BOIIPOCY COCTABUTH
KpaTKI/Iﬁ 0H0pHLII71 KOHCIEKT, COCTaBUTb CJIOBApb KJIFOYCBbBIX TEPMHUHOB. I[J'IH TTOBBIIICHUA
3(1)(1)CKTI/IBHOCTI/I, o MeEpe MNOBTOPCHHA MaTepuala, HeO6X0,HI/IMO MMPpOBOAUTL aHAJIU3 B3aUMOCBA3U
Ppa3IMYHbIX pa3acjOB TUCIUIIINHBI.

10. Mepeyenr HHGOPMAUMOHHBIX TEXHOJIOTHi, HCHOJb3yeMbIX MPH OCYIIECTBJIEHHU 00pPa30BaTeILHOIO
nponecca mo JUCHUIUIMHE (MOAYJI0), BKJIIOYAsi NepevyeHb MPOrpaMMHOro ofecnedeHusi U MH(OPMANMOHHBIX
CHPaBOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

[epeuensr MHGOPMALMOHHBIX TEXHOJOTHH, MUCIOJIb3YEMBIX IPH OCYLIECTBICHHH 00pa30BaTENIbHOIO Ipolecca Io
JUCLUILIMHE (MOJYJIIO), BKJIIOYas MEpeyeHb IPOrpaMMHOIO OOecredeHHss M MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npexacrasieH B [Ipunoxxenun 3 k paboyeil nporpaMMe TUCHUIIIMHBL (MOJTYJIS).

11. Onucanme MaTepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOMAMMOW [JIsl OCYHIECTBJIEHHSI 00pPa30BaTeILHOIO
npouecca no JHCHUILTHHE (MOYJII0)

MarepuanbHO-TeXHHYECKOE oOecrieueHre 00pa3oBaTeIbHOrO NpoLecca M0 JUCHUILTHHE (MOJIYIII0) BKIIOYAET B ce0s
CJIEYIOIE KOMIIOHEHTHI:

Vuebnas aymuropusi Ne 3 (423600, PecnyOnuka Tarapcran, r. Enabyra, yn. Topekoro, n.84) anst mpoBeaeHHUs
3aHATHIA JIEKIIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOTO THUIIA, TPYIIIOBBIX M WHIAMBHIYAJIbHBIX KOHCYJIbTAIMH, TEKYIIETo
KOHTPOJISI U TIPOMEKYTOYHOH aTTecTaluu.

Brixonx B MHTepHET, BHYTPHBY30BCKas KOMIBIOTEPHAS CETh, JOCTYH B DJJCKTPOHHYIO HWH()OPMALHOHHO-
00pa30BaTENFHYIO CPEAy. CTOJBI YUYeHHYECKHE 2-XMECTHBIE — IT0CaJ0YHBIe MECTa MO YHCIy cTyaeHToB (50) — 25 mT.
KowMmrmekt Mebenu (TocaouHbIX MECT) IUIS MperojaBaTeNs | MT. CKaMbH CO CIMHKAMHU 2-XMECTHBIE — 19 MT. CTyNbs
MeTaJuimdeckne — 13 mT. Jocka KiIacCHas MelloBas TpexcTBopdyaras — | mr. xadenpa (TpuOyHa) mepeHocHas — 1 1mT.
Texamueckue cpeactpa: HOyTOyk ICL — 1 mT. mpoektop Viev Sonic (mepeHocHol) — 1 miT. 3KpaH (MepeHoCHOM) — 1 mIT.
Ha6op y4eOHO-HArISIIHBIX TTOCOOMIA: KOMITJICKT MPE3eHTAIli B 3JIEKTPOHHOM (opmare 1o MpernoaaBacMon JUCIUTIIINHE
3-5 mT.

Vuebnas aymuropusi Ne 7 (423600, PecnyOnuka Tarapcran, r. Enabyra, ym. Topekoro, n.84) amst mpoBeaeHuUs
3aHATHIA JICKIIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOTO THUIIA, TPYIIIOBBIX M HWHIAWBHIYAJIbHBIX KOHCYJbTAIMH, TEKYIIETO
KOHTPOJISL U TIPOMEKYTOYHOH aTTecTalnu.

Croun pabouwnii 6a3oBeiii CP-1K - 1 wT. nmonka meramuyeckast [IM-3 — 1 wT. cron pabounii nadoparopusiii JJITH-
62A — 4 mT. cTynes Metaummaeckue — 15 mr. cron nabopatoprsrii C-18I1- 1 mT. KmaccHas mocka MeoBas — | mT. mkad
TII-201 — 4 1wr. mkad BEITSHKHOM — 1 T, CTE/UIAX U aKBapruyMma ABYSAPYCHBIH - 1 mT. akBapuym: 130x50%50 ¢cm — 1 .

MuKpockombl buomen-2 — 10 mt. crepeockornr MCII-1 Bap.2 — 6 1T. MEKPOCKOIT OMHOKYJISIpHBIA Mukpomen 1Bap.2
LED- 10 mT. mpoektop View Sonic (mepeHocHoi) — 1 mr. HOyTOyk Acer (mepeHOCHOW) — 1 INT. CXeMBI: KIETKH
MPOKAPHOT; KIETKH DYKApPHOT, TIPOUCXOKICHHE MHOTOKICTOYHBIX JKMBOTHBIX. CTEHA — O KH3HEHHBIC ITHKJIBI



NapazuTUUYECKUX IJIOCKUX 4epBed. BbIXOJ B MHTEpHET, BHYTPUBY30BCKasi KOMIIBIOTEPHAS CETh, IOCTYI B DJIEKTPOHHYIO
HH(POPMAMOHHO-00pa30BaTeNIbHYI0 cpeny. Habop yueOHO-HAMISAIHBIX MOCOOHIA: KOMILICKT MPE3CHTAIMH B 3JICKTPOHHOM
¢dopmarte mo mpenogaBaeMoi JUCHUIUIAHE 3-5 1T,

12. CpeIlCTBa aJanTanuu npemnoaaBaHud JUCHUIVIMHBI K ﬂOTpeﬁHOCTﬂM oﬁyqaloumxca HHBAJIUAOB U JIUII C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMM 310POBbA

IIpu HeoOXomaUMOCTH B 0OpA30BATEIBHOM MPOILIECCE MPUMEHSIOTCS CIICAYIONIME METOAbl U TEXHOJOTHUH,
obJieryaronire BOCHPUITHE WHPOPMAIMK OOYYAIOIUMHKCS MHBAIUAAMH U JIMIAMU C OTPAHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBBSI:

- CO37aHME TEKCTOBOH BEpCHHM JIOOOTO HETEKCTOBOTO KOHTEHTa JUIA €ro BO3MOXKHOTO IMpeoOpa3oBaHUS B
aNbTepHATHBHBIE (POPMBI, yIOOHBIE IS Pa3INYHBIX TOJIb30BaTeNeH;

- CO37aHHE KOHTEHTA, KOTOPBIH MOXKHO IPEACTABUTh B PA3IMIHBIX BUAAX O€3 MOTEpH AAHHBIX WM CTPYKTYPHI,
MIPEIYyCMOTPETh BO3MOXKHOCTh MACIITAaOMPOBAaHUS TEKCTa W HW300pakeHWH Oe3 TOTepH KadecTBa, IPEIyCMOTPEThH
JIOCTYTIHOCTH YIIPaBICHHUS KOHTEHTOM C KJIaBHATYPHI;

- CO3/1aHHME BO3MOKHOCTEH JUIs 00y4alomuXcsi BOCOPUHUMATh OJIHY U Ty e HH(OpManuio U3 pa3HbIX HCTOYHHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HApYIICHUSIMH CIyXa IOJy4ald MH(POPMAIMIO BH3YaJbHO, C HApYIICHUSIMH 3pEHHS -
ayIHanbHO;

- HOPUMCHCHHUC IMPOTPpaMMHBIX CPEIACTB, OGGCHC‘II/IBaIOIIII/IX BO3MO>XXHOCTb OCBOCHHUA HaBBIKOB U yMeHI/Iﬁ,
(bOpMI/IpyeMLIX LlI/ICIIHHJ'IHHOﬁ, 3a CU€T AJIBTCPHATUBHBIX CHOCO60B, B TOM 4YHCJIC BUPTYaJIbHbIX na60paTopI/H71 u
CUMYJIALIUOHHBIX TeXHOJ’IOI‘Hﬁ;

- TpPUMEHEHHE [UCTAHIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTHI Ui mepenadn HHPOPMAIMK, OpraHW3alud
pa3IMYHBIX (OPM HHTEPAKTUBHON KOHTAaKTHOW pabOTHl OOydaromerocs ¢ MperojaBaTelieM, B TOM YHUCIe BEOWMHAPOB,
KOTOPBIE MOTYT OBITh HCIOJB30BAHBI JUIS MPOBEACHUS BUPTYAJIbHBIX JICKIMI C BO3MOXKHOCTHIO B3aUMOJICHCTBHUS BCEX
YYACTHUKOB JIMCTAHIIMOHHOTO OOYYEHUs, MPOBEJCHUS CEMHHAPOB, BHICTYIUICHUS C JTOKJIAJaMH U 3alIUThI BBITIOJTHEHHBIX
paboT, NpoBeICHNS TPSHUHIOB, OPraHU3aI[uK KOJUICKTUBHON pabOTHI;

- TpUMEHEHWE MHCTAaHIMOHHBIX OOpa30BaTCIbHBIX TEXHOJNOTHH JUIi oOpraHu3anmuu (opM TEKyIIero u
MIPOMEKYTOYHOTO KOHTPOJIS,

- yBeNMYEHHE MPOJODKUTEILHOCTA Claud  OOYyYalolIMMCS HMHBAJIUJOM WM JIAIOM C OrPAaHUYEHHBIMU
BO3MOHOCTSIMH 37J0pPOBBSI (OPM MPOMEKYTOUHO aTTECTAINK TI0 OTHONICHHIO K YCTAHOBICHHOM MPOIOIKATEIEHOCTH HX
Cllauu:

- MPOJOJKUTEIILHOCTH CIauM 3a4éTa WM SK3aMeHa, IMPOBOJUMOTO B MHChbMEHHOH (opme, - He Oosiee uem Ha 90
MUHYT;

- MPOJIOJIKUATENFHOCTH MOATOTOBKH OGYYAIOMIErocss K OTBETY Ha 3auéTe WM JK3aMEHE, MPOBOIMMOM B YCTHOM
¢dopwme, - He Oonee yeMm Ha 20 MUHYT;

- MPOAOJDKUTETHHOCTH BBICTYIICHHS 00YYarOIIErocs IPH 3aluTe KypcoBOi paboTH - He Ooee ueM Ha 15 MHUHYT.

[Iporpamma coctaBiaena B coorBerctBuu ¢ TpedoBanusiMu ®PI'OC BO u y4yeOHBIM IUIAHOM II0 HAIPaBIICHHIO
44.03.05 "Tlenaroruyeckoe obOpazoBanue (¢ IBYMsI NpOQHISIMH MOATOTOBKH)" W mpoduimo moarotoBku "buosnorns n
xumus".
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1. CooTBeTCTBHE KOMIETEHIMI MUIAHUPYEMBIM pe3yJIbTaTaM 00y4eHHsl 0 JHCHHILTHHE (MOIYJII0)

Koa u HNHaukaTopbl 10CTHKEHUS O1eHoOYHbIE CPEACTBA TEKYIEero KOHTPOJIs 1
HanMeHOBaHHe KOMIIeTeHIUIl 1151 JaHHOI NMPOMEKYTOYHOM aTTecTaluU
KOMIEeTeHIIHH AUCHMIITHHBI
OIIK-8. 3HaTh OCHOBHBIE CTIOCOOBI Tekyuuii KOHTPOJIb:
Criocoben MIPUMEHEHHUS CTIEITUATbHBIX Omuem no 1aabopamopmnot padbome. Tema 2.
OCYLIECTBJIATD HAyYHBIX 3HAHUH 10 o0TIei Mopdosorust u MUTOJIOTHS MHKPOOPTaHH3MOB. Tema
MeIarOrMYECKYI0 MHUKPOOHOJIOTUU B BUPYCOJIOTHU 3. Owusmonorus MUKpoopraHusmoB. Tema 4.
JIESITEIbHOCTD Ha MIPH OCYIICCTBICHUH HacnenctBeHHOCTD u HU3MEHYMBOCTh
OCHOBE MeIarOrMYCCKOM ICATCIBHOCTH. MHKPOOPTaHU3MOB. Tema 5. IIpakTryeckoe

CIICIUAJIbHBIX
Hay4YHBIX 3HAHUI

UCTIONb30BaHUE MHUKpoopraHusmos. Tema 6. Poiab
MUKPOOPraHU3MOB B KpyroBOopoTe BemlecTB. Tema 8.
IIpenmer wu3yuyenus Bupyconoruu. CrpoeHue U
XMMHUYECKHH COCTaB BUPYCOB.

Tecmuposanue: Tema 1. Mecto MUKPOOPraHU3MOB
B Mupe xuBoro. Mcropust mukpobmomorun. Tema 2.
Mopdosorus ¥ IUTONOTHSI MHKPOOPraHU3MOB. Tema

3. ®@usmnonoruss MUKpoopranusmoB. Tema 4.
HacnenctsenHocTh u N3MEHYHBOCTh
MHUKPOOPIaHU3MOB. Tema 5. IIpakTuueckoe

HCTIONB30BaHUEe MHKpoopraHusmoB. Tema 6. Poib
MUKpPOOPIaHU3MOB B KPYrOoBOpOTE€ BewiecTtB. Tema 7.
Wudekuus u ummynuret. Tema 8. [Ipenmer nzyyenus

Bupyconorud. CTpoeHHE ¥ XHUMHUYECKMH COCTaB
BUPYCOB.

IIpomeskyTouHasi aTTecTauus:

3auer

2. Kputepuu oueHnBaHusi c(pOPMUPOBAHHOCTH KOMIIETEHIM I

Komnerenuus 3auTeHo He 3aureno
Bbicokuii ypoBeHb CpenHnuii ypoBeHb Hu3kuii ypoBeHb Hwu:xe nmoporosoro
(86-100 6an;10B) (71-85 6ansioB) (56-70 6ansoB) YPOBHSA
(0-55 6ansioB)
OIIK-8 3HaeT crocoObl 3HaeT crocoObl JemoHcTpupyer He 3HaeT ocHOBHEIE
OIIK-8.1 3¢ PEKTUBHOTO 3¢ PEeKTUBHOTO OTPBIBOUHBIC HAYUHBIE CIOCOOBI NPUMEHEHHUS
NPUMEHEHUS NpUMEHEHHS 3HAHUS 110 Hay4YHBIX 3HAHUH 110

Hay4YHbIX 3HaHUHU IO
MHUKpPOOHOJIOTHH 1
BHPYCOJIOTHH TIPH

OCYIIECTBIICHIH
MeAarorn4eckou
JICSITETIBHOCTH C
y4eToM
0CcOOEHHOCTEH
obpazoBaTenbHOM
cpenbl yaeOHOTO
YUPEKACHUS

Hay4yHBIX 3HaHUH 10
MUKPOOHOJIOTHH U
BUPYCOJIOTHH TIPU

OCYILECTBIICHUH
eIarorunaeckoun
JIeSITETIbHOCTH

MHUKpPOOHOJIOTHH U
BHPYCOJIOTHH TIPH
OCYILECTBIICHUH
Mearoru4ecKoun
JeSITeTbHOCTH

MHKPOOHOJIOTHH U
BUPYCOJIOTHH TIPH
OCYILECTBIICHUH
eIarornaeckoun
JIeSITeTbHOCTH

3. PacnpeneiieHue oLeHOK 32 (JopMBbI TEKYIIEr0 KOHTPOJISI H POMEKYTOUYHYIO aTTECTAHIO

9 cemecTp:

Tekymuii KOHTPOJIb:
1. Oryer no maboparopHoii pabote mo Temam 2, 3, 4, 5, 6, 8 — 45 6amos.
2. TectupoBanue no TeMawm 1, 2, 3,4, 5, 6, 7, 8 — 5 6amnos.

Uroro: 40 6amnos + 10 6amios = 50 6amios.

[IpomexxyTouHas aTTecTanus — 3a4er.




[IpomexxyTounasi aTTecTanys HMPOBOIHWTCS IIOCIE 3aBEPIICHHS W3yYCHHs AWCIUIUIMHBI WIH €€ YacTH B (opme,
onpeneNnsseMoll yu4eOHBIM IIAaHOM 00pa30BaTENILHON MPOTpaMMBI C IENBI0 OIEHUTHh padoTy OOydaromerocs, CTETCHb
YCBOGHUS TEOPETHUYECKIX 3HAHUN, YPOBEHD C(HOPMUPOBAHHOCTH KOMITETCHIINH.

[IpomexyTodHas aTTecTaIus 1Mo JaHHOH TUCIIUIUIHHE IIPOBOANTCS B (DOpME YCTHOTO OTBETa 00YJArOIIETOCS.

[IperonaBaTens, MPUHUMAIONIINA 3a4eT 0OECHeunBaeT CiydaifHOe pacIipelesieHHe BapHaHTOB 3aJaHUH MEXIY
00yJaromuUMHUCS C TIOMOIIbI0 OWJICTOB W/HIM C TIPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJOTHH; BIIpaBe 3alaBaTh
o0yyaromemMycsi JONOJIHUTEIbHbBIE BOIPOCH! ¥ 1aBaTh JOIOJIHUTENbHBIC 3aJaHUs TOMUMO TeX, KOTOpbIe yKa3aHbI B OHjeTe.

buner cocrouT W3 ABYX BOINPOCOB, INPEIIIOJIATAIOIINX YCTHBI OTBET HAa TEOPETHYECKHE BOIPOCHI 1O Kypcy
IUCHUILIIMHEL

HUroro: 25 Gayos + 25 6amios = 50 6asioB
Oo1iee KOMYECTBO OAJIIOB TI0 AUCIUILIMHE 33 TEKYIIHA KOHTPOJIb U IPOMEXYTOYHYIO artecTanuio: 50+50=100 6amios.

CoOOTBETCTBYE OAIIOB M OIIEHOK:
Jas 3auera:

56-100 — 3auTeHO

0-55 — He 3auTeHO

4. OueHOYHbIE CPEICTBA, MOPSIAOK HX MPUMEHEHUS U KPUTEPHHU OLeHUBAHUS

9 cemecmp.

4.1. OueHoYHbIE CpeICTBA TEKYIEro KOHTPOJIs

4.1.1. Oruer no JiabopaTopHoii padoTe

4.1.1.1. Ilopadok nposedenus.

Ortder mo nabopatopHoit paboTe mpeAcTaBiseT cO00H HEOOMBIION HAYYHBIH OTYET, 0000IIANINN TPOBEIEHHYO
paboTy. 3ammTa OTYeTa MO JIAOOPATOPHOH paboTe 3aKIoYacTCs B MPEABSBICHUH MPEMOJABATEIIO IOTYYCHHBIX
pe3yIbTaTOB B BUAE O(QOPMIICHHON JTaO00OpaTOpHOU pabOTHl C BEIBOJAMH 110 HEH M B OTBETaX Ha BOMPOCH MPEMOJaBaTEIs
mo m3ydaemoii Teme. I[lpm crmave ordera mpemomaBaTellb MOXET CHENaTh YCTHBIC W NHCHMCHHBIC 3aMeYaHUs, 3a]aTh
JTOTIOTHUTETBHEBIC BOTIPOCHI, MTOTMPOCHTH BBHIMIOIHUTE OTACIBHBIC 3aIaHUs, YaCTh paObOTHl WIH BCIO paboTy neiaukoM. OTdeT
1o JIabOPaTOPHOH PaboTe JOIKEH COCTOATh U3 CICIYIOIIUX CTPYKTYPHBIX 3JICMEHTOB: HOMEp paboTHI (110 MOPSAKY), HETb
paboThl, TeopeTHdeckas 4acTb, NPaKTUYECKas 4acThb, aHAIU3 PE3YJIbTaTOB PabOThHI, BBIBOIBI. TeopeTnyeckas 4acTb
COJICPXKUT OIHMCAaHME TPEIMETHONM O0JlacTH, a Takke MOJAPOOHOE OIHCaHWEe MOJENeH, METOJOB M alrOPHTMOB,
HEOOXOIWMBIX JJISl PEUICHHS ITOCTABICHHOW 3a/1aud, ONHMCAHHE HWHCTPYMEHTAIBHBIX (TIPOTPaMMHBIX M TEXHHYECCKIX)
CPEICTB, MCHOJB3yeMBIX B pabore. [IpakTHueckas 9acTh BKIIOYACT XOJ BBIOJHEHHS PaOOTHI, TEPEUeHb IOIYICHHBIX
pe3yIBTATOB, COMPOBOXKAAIOMINXCS HEOOXOTUMBIMH KOMMEHTapUSAMH ¥ IPOMEXKYTOUYHBIMH BBIBOJAMHM, YpPaBHEHHS
XAMHWYECKUX PEAaKIHi, pacyeThl, YepTekH, TaOIHUIbl, TpapuKH, AuarpaMMsl 1 T. 1. Ha ocHOBe 0000IIeHNS BBITIOTHEHHBIX
paboT, MpenCTaBIeHHBIX B IPAKTHUECKOW YacTH, B BRIBOJIAX KPATKO M3JIAraloTcs pe3yiabTaThl paboThl. BEIBOIBI O paboTe
Kbl CTYAEHT JeJlaeT CaMOCTOSTENbHO (Jlake ecnu paboTa BBINOJHIACE B Iape WM Majod rpymme). BeiBoasl He
JIOJDKHBI OBITH IPOCTBIM MEPEYUCICHUEM TOTO, YTO CHENaHO. 31eCh BaKHO OTMETHTb, K YEMY IPHBENO O00CYyKAeHHE
Pe3yNbTaTOB, HACKOJIBLKO BBHINIOJIHEHA 3asBJICHHAS LieJIb paOOThI, YTO HOBOTO Y3HAJ CTYAEHT NPHU BHIIOJHEHUH padoThl. B
BBIBOJIaX TaKXKE OTMEUAlOTCs BCE HEJAOPabOTKH, II0 KaKOH-MMOO MNpHYMHE WMEIOLIMe MEeCTO, MPEAJIOKEHUs U
PEKOMEHALNH 110 JAbHEHIIIEMY HCCIIeIOBAaHUIO TIOCTABJICHHON B paboTte mpobnemsl U T. 1. OObeM oT4YeTa JOIKEH OBITh
ONTHUMAJIGHBIM JUUIsl IOHUMaHUs TOTO, YTO U KaK CAeJaj CTYIEeHT, BBIIONHSASA padboTy. O0s3arensHble TpeOOBaHHS K OTUETY
BKITIOYAIOT OOIIYIO M CHICTIHAIBHYIO TPAMOTHOCTD M3JIOKEHUS, a TAKKE aKKypaTHOCTb 0(pOPMIICHHSI.

JlabopaTopubie paboTHl Mo AUCIUILTHHE «MHUKPOOHOIOTHSY, IO KOTOPHIM CTYIEHTHI JOJDKHBI IPEIOCTABUTH IS
OIICHMBAaHWUA OTYETHl, NPOBOIITCSI B CIEMUAIBFHO O00OPYIOBaHHOW JabOpaTOpHWH, COTIIACHO pa3pabOTaHHOH U
YTBEpKICHHOH Ha Kadeape paboueii mporpamme.

[epen BeIONHEHHEM JIAOOPATOPHBIX PAaOOT CTYNEHTHl MOJDKHBI MPOPabOTaTh COOTBETCTBYIOMIMHA TEOPETHUCCKHUI
(JISKIIHOHHBIN) MaTepuall, HCIOJb3ysl KOHCICKTHI JICKIUH, MEPUOANYCCKUE H3MaHUA, YICOHO-METOANYECKAE MOCOOUS H
yueOHYIO TUTEpaTypy.

Otyer no 1labopaTtopHoil paboTe COCTAaBISIETCS CTYACHTOM B KOHIIE COOTBETCTBYIOIIETO 3aHITHS MM BHEAYTUTOPHO
TMIOCJIE HETO U CIAeTCsl Ha MPOBEPKY MPETOIaBATEIIO.

Ha KaXJIO0M 3aHATHW CTYACHTBHI BBINIOJTHAIOT pa60Ty B COOTBCTCTBUU C €€ COACPKAHUEM H MCTOAUYCCKHUMU
YKa3aHUSMU.

4.1.1.2. Kpumepuu oyenusanus

[porpammoii 3amranupoBano 15 mabopatopHbeIx padot. [To pe3yiapraTamM BHITOTHEHHS KaXXKI0W pabOTHI CTYICHTOM
cocraBisieTcs oTdeT. OTYeT Mo OgHOHM NMabopaTopHOi paboTe omeHuBaercs B 3 Oamra (2 Oamma 3a COOCTBEHHO OTYET,
Oo(OPMIICHHBIA B TETPaAX LTS BBITOTHEHUS JTAO0OPaTOPHBIX padoT, um 1 Gaii 3a COOTBETCTBYIOIIHE TEME JTa0OPaTOPHOU
paboTHI PUCYHKH B amb00Me, MPHIIATAIONINMCS K TETPaiy IJIs BBEIIOTHEHUS JabopaTopHBIX padoTt). VToroBerii Oamr 3a
JAHHBIA BHJ TEKYIIEro KOHTPOJIS (MakcMMyMm 45 0alulOB) CKIIaIbIBaeTCS W3 CYMMBI OayioB, HAOpaHHBIX CTYICHTOM B
PEIYIbTATE CAaYU OTUCTOB IO BCEM BBINIOJIHCHHBIM J'IaGOpaTOpHI)IM pa60TaM.

2 DaJju1a 3a KaXIbplii OTYET 10 JIabOpaTOpHOi paboTe CTaBUTCS, €CIM OOYYArOIMICS TPOJEMOHCTPHPOBANI B HEM
BBICOKMI ypPOBEHb BIJICHUSI TEOPETHYECKUM MAaTEpHalIOM [0 COOTBETCTBYIOIIEH TeMe, HCIOIb30Bal Ha/Ie)KHBIE
HUCTOYHUKHU HOHOHHHTCHBHOﬁ I/IH(i)OpMaL[I/II/I; CTPYKTYypa pa6OTBI 1 MPUMEHECHHBIC METOAbI COOTBETCTBYIOT IMOCTABJICHHBIM
3amadam 1abopaTtopHoil paboThl; 000pyAOBaHKE MPHU €€ BHINIOJHEHUH HCIOJIB30BaHO MPABUIIBHO; HEOOXOANMBIE 3HAHUS H



YMCHHS IIOJIHOCTBIO OCBOEHBI; Pe3yJbTaT J1a0opaTOpHOW pabOTHI MOJTHOCTHIO COOTBETCTBYET €€ IIesIM; HEOOXOIUMBIE
MHUKpOTIpenapaTsl IPUTOTOBJICHHI IPABWIHHO, OPTaHU3MBI HACHTU(DUIIMPOBAHB! O€30IIMO0YHO H MOJTHO.

1,5 6anna 3a KaxIpIi OTYET MO JTaOOPATOPHON paboTe CTABUTCS, €CIIH OOYUArOIIUICS MPOAEMOHCTPUPOBAT B HEM
BBICOKHH YpPOBEHb BIIQJICHHS TEOPETHYECKHM MAaTepHaIOM II0 COOTBETCTBYIOIIEH TeMe, WCIOIb30Bajl Halle)KHEIC
HNCTOYHHKH JOTIOJTHHUTEIEHOW WHPOPMALINH; CTPYKTypa paboThl U MPUMEHEHHBIE METOABI COOTBETCTBYIOT ITOCTABICHHBIM
3amadaM JabopaToOpHOI paboOTH; 000PYAOBaHNE TPU €€ BBHITIOJHEHUH HCIOIF30BaHO NMPABUIBHO; HEOOXOIUMBIC 3HAHUS H
YMEHHSI MOJHOCTBIO OCBOEHBI; PE3yJbTaT JIAOOPaTOpHOI pabOTHI MOJHOCTBIO COOTBETCTBYET €€ LENsM; HEe0OXOIMMBbIe
MUKpOIIpenaparbl H3rOTOBJIEHBI C JJOMYCKOM HEOOJBIINX OLUIMOOK, KOTOPBIE YCTPAHSIOTCS CTYJCHTOM NpPH yKa3aHHH Ha
HUX, B I/I[leHTl/l(l)I/IKaHl/ll/l MUKPOOPTAaHU3MOB AOITYIICHBI HC60.HI)IHI/IC HETOYHOCTH.

1 6ana 3a KaxIplil oTYET MO JIaADOPATOPHOIl paboTe CTABUTCS, eCiM OOy4Yalolluiics NPOJEMOHCTPUPOBAN B HEM
yﬂOBHeTBOpHTeHbHLIﬁ YPOBCHL BJIAACHUSA TCOPETUYCCKUM MATEpUaIOM 110 COOTBeTCTByIOL[Ieﬁ TEME, HC HUCHOJIb3YysA
HayYHbIE HCTOYHHMKH JIOTIONHMUTEIbHON HMH(MOpPMALMK; CTPYKTypa pabOThl M TNPUMEHEHHbIE METOJbl YaCTHYHO
COOTBETCTBYIOT TIOCTAaBIICHHBIM 3ajadaM JabopaTOpHOH paboTh; 0O0OpyZOBaHHE IIPU €€ BBIIOJTHEHHH YaCTHIHO
HCTIONB30BaHO TIPAaBHIIBHO; HEOOXOOMMEBIC 3HAHWS W YMCHHS OCBOCHBI YACTHYHO; PE3yJbTAaT JAO0OpaTOpPHOI pPabOTHI
YaCTUYHO COOTBETCTBYET €€ IIeTsIM; HEOOXOAWMBIE MHKPOIIPEIapaThl W3TOTOBJICHBI C JOITYCKOM OIMHOOK, KOTOpEIC
CaMOCTOSATENIFHO CTYJCHTOM TP YKa3aHUHM Ha HUX HE MCIIPABISAIOTCS, B HACHTU(DUKAIIMA MUKPOOPTaHU3MOB JIOTTYCKAFOTCS
CepbEe3HBIC ONINOKH.

0,5 6ayta 3a KaxIblid OTYET 1O JTabopaTOPHOI paboTe CTaBUTCS, €CITU 00YUAIOMIMKCS MPOJEMOHCTPHPOBAT B HEM
OYeHb HU3KHH YPOBEHb BJIAACHUA TCOPECTUYCCKUM MATCpUAJIOM 110 COOTBCTCTByIOIHeﬁ TEMEC, HC HCITIOJIB30BaJI HICTOYHHUKH
JIOTIOJTHUTENBbHOW WH(GOPMAIIUY; CTPYKTypa pabOThl U IPUMEHEHHbIE METOJIbI HE COOTBETCTBYIOT MOCTABJICHHBIM 3aJladam
nabopaTtopHoii paboThl; 000pyJOBaHHE MPH €€ BBITOJHEHUU HUCIOJIH30BAHO HE IMPABWIBHO; HEOOXOMUMBbIC 3HAHHS H
YMEHUsI OCBOEHBI (pparMeHTapHO; pe3ysbTaT JabopaTOpHO pabOThl HE COOTBETCTBYET €€ LeJsM; HeoOXOIUMbIe
MHKpPOIpenapaTsl U3TOTOBJIEHBI € JOIYCKOM IpyOBIX OMNO0K, MUKPOOPTaHU3MBI HICHTH(UITUPOBAHBI HE BEPHO.

0 6aJLUTOB CTYJCHT MOTYYaeT 3a HEBHIIOIHEHIE JTa00PaTOpHOH pabOThl M OTCYTCTBHH OTYETA 110 HEH.

1 6any1 3a pUCYHKH B altbOOME IO KaXKI0# 1ab0opaTOpHOI paboTe CTaBHUTCS, €CIIH BCE PUCYHKH M CXEMBI BBITIOTHCHBI
NPaBWJILHO, UMEIOT 00l11ee Ha3BaHHUE M IOATINCAHHBIE JJIEMEHTBHI.

0,5 6aaJ1a 3a pUCyHKHM B allbOOMeE 10 KaXK10# 1a00paTopHO paboTe CTaBUTCA, €CIIM PUCYHKH M CXEMBI BBIITOJIHEHBI
¢ HeOOJIBIIMMH HETOYHOCTSIMH, MMEIOT 001Ilee Ha3BaHUE, HO MPOITYIIEHBI HAa3BaHUS UX JJIEMEHTOB.

0 6a/yI0B CTYJCHT MOJIy4aeT 32 OTCYTCTBUE PUCYHKOB M CXEM, COOTBETCTBYIOIIMX BBINOJIHAEMOH JlabopaTopHOi
pabore.

4.1.1.3. Cooepotcanue ouenounozo cpeocmaea
Tema 2. Mop}oJI0THs ¥ MUTOJIOTHS MUKPOOPTaHU3MOB.

Oryer mo madopaTtopHoit padote 1. OcBoeHNE TEXHUK MPUTOTOBJICHHSI MPHMKU3HEHHBIX (HATUBHBIX) MHUKPOTIPEIapaToB.
1. Onrcanue METOIUKH ITPUTOTOBIICHIS MTpeTiapaTa «BUCIYAs KaTlusD».
2. OnmcaHye METOANKH TPUTOTOBIICHHS MpenapaTa «pa3JaBIeHHas KA.
3. Onncanue METOIMKK NPUTOTOBJICHUS ITpenapara «OTHeYaToKy.
B ansbome:
— pucyHok Nel: yTo yBHIENH B NpenapaTe «pas/iaBiIeHHas Karis»;
— prcyHOK Ne2: 4To yBHIENH B TIpenapaTe «BUCSUAs Karus»;
— pucyHOK Ne3: 4To yBHIENH B IIperapaTe «OTIedaToK.
Oruet o nabopatopHoii padote 2. Mopdosnorus Oakrepuii. [IpocToe okpaimBaHue OaKTEPHId.
1. Onmcanue MpUHIUIA KIACCHOUITMPOBAHNS MUKPOOPTaHH3MOB.
2. Knaccugukarms MUKpOOPTaHU3MOB.
B anpbome: pucyHkH Bcex ¢popM OakTepuii U3 TeKCTa 1a00paTOpPHOM pabOTHI ¢ IIOATIMCAME Ha3BaHUH (GopM:
Pucynox Nel. [llapoBumHble OakTepuu:
— MHKPOKOKKH;
— IUIJIOKOKKH;
— TETPaKOKKH;
— CTPENTOKOKKH;
— CApLMHBI;
— CTapUIOKOKKH.
Pucynox Ne2. ITamoukoBuHbIE OaKTEpUN:
— COOCTBEHHO OAaIIUILIBI,
— KJIOCTPHUINY;
— IUICKTPUANY;
— MOHOOAKTEepPUH WJIH MOHOOAIIVILIEI;
— IUIUTO0AKTEPUH HITH JTUTLIOOAIIHILIBL,
— cTpenTo0aKTepHu MM CTPENTOOAIMILIBL.
Pucynox Ne3. M3orHyTHIE M N3BHUTHIE OAKTEPHU:
— BHOPHOHEI;
— CIIMPHJILIEI,
— CIINPOXETHI;
Pucynok Ne4. HureBuHbIC OaKTEpHH.



Otuert o abopatopHoii padote 3. IIpuroTosieHne GUKCHPOBAHHOTO MUKpOTIpEapara
1. Oncanue METOAMKH PUTOTOBJICHUS (PUKCHPOBAHHOT'O MUKpOTIpenapara
B anpbome: pucyHOK (HKCHpPOBAaHHOTO TpemapaTta (4TO YBHAETH IIOJ MHKpockomoMm). [lommucaTs, Ma30K KaKHX
GakTepuii ObLI CIEIaH.).
Otuer o nmabopaTtopHoii padote 4. CitoxkHas OKpacka (PUKCHPOBAHHBIX MUKPOIPENapaToB.
1. Onmrcanue METOOUKH OKPACKH MUKpOIpenapaToB 1o I 'pamy.
B ansbome:
Pucynox 1: ®ukcupoBaHHBIN OKpalleHHBIN INpernapar (4To YBHIETH MoJ MHKpockornoM). [Toamucars, Ma3ok Kakux
OakTepuii ObLI CIeTaH.
Pucynok 2: CrpoeHHe KJIETOYHBIX CTEHOK TI'PAMIOJIOKHUTENBHBIX W TpaMoTpuuaresbHbIX Oakrepuil. Iloamucars
OCHOBHBIE CTPYKTYPBI KIE€TOYHBIX CTEHOK.
Otuet o nabopatopHoii padote 5. Mopdonorus miecHeBbIX TprboB. MyKOpOBBIE.
1. Onmcanue U 0COOCHHOCTH Pa3BUTHSI MYKOPA.
B anpbome:
Pucynok 1: Ctpoenne mykopa (4TO yBHAENIH TOA MHUKpockorowm). [loamucats rudsl, CIOpaHTHCHOCIBI, CIIOPAHTHH,
CIIOPBIL.
Pucynok 2: JKu3HeHHBII UK 3UTOMHIIET Ha IpuMepe rpuba mykopa. [loammcars: cTaguu OECIoioro M MOJIOBOTO
Pa3MHOXCHUS; TAIUIONIHBIC M TUTUIOUIHBIC CTAJNU; TU(QBI PA3HBIX «3HAKOBY», TAMETAHT U, 3UTOCIIOPY, MEHO3.
Otuer o J1abopatopHoii padote 6. Mopdosorus miecHeBbIX rprOOB. [ICHUITUILT U aCTIePTHILI.
1. Onucanue 1 0COOEHHOCTH Pa3BUTHS TIEHUIIILIA.
2. OnucaHue 1 OCOOCHHOCTH Pa3BHUTHS aCIIEPruiiia.
B annbome:
Pucynok 1: Ctpoenre NeHUIMIIIA U acTieprisuia (4To yBUICIH MOJ MUKpOcKoroM). [ToamucaTs rudbl, KOHUAUEHOCIIBI,
KOHHUIUH, (hHATHIBL.
Pucynok 2: JKu3HEeHHBIN UK aCKOMUIIET HA MPUMEpe NCHUIMILIA WM acteprwuia. [loanucaTs: craguu 0EConoro u
ITOJIOBOTO PAa3MHOCHUS; TAIUIOUIHBIC ¥ TUILTOUTHBIC CTaINH; )KEHCKUE U MYXKCKHE 00pa30BaHus, aCKU, MEHO3.
Ortuer no naboparopHoii padote 7. Mopdosorus rpuO0B-pUTONaTOrEHOB.
1. Onmcanue v 0COOCHHOCTH CTPOCHUS (PUTOPTOPEIL.
2. Onncanue ¥ 0COOCHHOCTH Pa3sBUTHS CHEPOTEKH.
B anpbome:
Pucynok 1: Crpoenne ¢uropTopsl (4TO YBUAECHHM MO MHUKpockoroMm). [loamwcath TH(BI, CHOpPaHTHEHOCIIHI,
CIIOpPaHTHH.
Pucynox 2: JKu3HeHHBIH IUKI oomHIeT Ha mpumepe ¢utopTopsl. IlomnmcaTs: cTamum 0eCHoOiOro W IOJIOBOTO
Pa3sMHOKEHUS; TAIUIONTHBIE W JUIIONIHBIE CTaINH; )KEHCKIE U MY)KCKHe 00pa30BaHMs, 00CIOPY, MeHO03.
Oryer o mabopaTtopHoit pabote 8. Mopdosorust rprboB-PpUTONATOTEHOB (ITPOIOIKECHIE).
1. Onncanue U 0COOEHHOCTH CTPOEHHS MOHMIIHH.
2. Onncanue ¥ 0COOEHHOCTH Pa3BUTHSI PIKaBUYUHBL.
B ansbome:
Pucynox 1: CrpoeHne MOHWIMM (4TO YBHIETM TMOJ MHKPOCKONOM). YKa3zaThb KOHUAWAIBHYIO IIOJyLICUKY,
KOHUANEHOCIIbI, KOHU/IUH.
Pucynox 2. CrpoeHHe p)KaBUMHHBIX TIpUOOB (YTO YBHUJEIM TI0J MHKPOCKOIIOM). YKa3zaTh YpPEAWHOCIIOpHI W
TEJTHOCTIOPEI.
Pucynox 3: XXusHeHHBIH IUKIT 0a3UIMOMHIIET HA MPUMEpe p’KaBUMHHBIX TpuoOoB. [lommucats: craanm Oecronoro u
MTOJIOBOTO Pa3MHOKCHUS; TAIUIOMIHBIE ¥ TUILTOUIHBIE CTaAnH; Oa3UIHI0, MEHO3.
Otuert o nmadopaTtopHoii padote 9. Mopdomorus IpoxKeBBIX TPUOOB.
1. Onmcanue ¥ 0COOCHHOCTH Pa3BUTHS MEKAPCKUX IPOKKEH.
B ann6ome:
Pucynok 1: CTpoeHne MOYKYIOLUTUXCS TPOXIKEBBIX KICTOK.
Pucynox 2. BoroTuH, IUKOTEH U XKHUPHI B APOAOKEBOH KIIETKE.
Pucynok 3: CiopooGpazoBaHue y IPOKKEH.
Tema 3. @U3H0IOTHS MEKPOOPTaHU3MOB.
Otuet o JabopatopHoii padote 10. PusnoIOrHs APOKIKEBBIX TPHOOB
1. Ommcanme Ka4eCTBEHHBIX  PEAKIMA, MOATBEPKIAIOMIUAX  (PU3HOIOTHYCCKYI0  AKTUBHOCTh  JIPONCKEH
(KCaHTOTIPOTCHHOBAS W OMYpPETOBast PEaKIMU HA OCJIKH, PeaKIUU Ha CITHT, PEaKIH Ha YTICKUCIBIN Ta3).
2. OnrcaHue METOUKH ONPEACIICHHS KU3HECTTOCOOHOCTH IPOXKIKEH.
B anpboMe: puCyHOK, TEMOHCTPUPYIOIIUI Pa3Indus B OKPACKE KUBBIX H MEPTBBIX JIPOXIKEBBIX KIETOK.
Ortuer no naboparopHoii padote 11. ®n3n0IOTHS MOTOYHOKHUCIIBIX OaKTEpHHL.
1. Onucanue GpopMbl 1 0COOEHHOCTEH CYIIECTBOBAHUSI MOJOYHOKHUCIBIX OaKTEpHil.
2. Onucanue Ka4eCTBEHHBIX PEaKIMi, MOATBEPKAAIINX (DU3HOIOTHUECKYI0 aKTUBHOCTh MOJIOUHOKHUCIIBIX OakTepuit
(peakuust Ha OOHAPYKEHHE MOJIOYHOMN KHCJIOTHI).
B ans0oMe: pricyHKH 0OHAPYKEHHBIX MOJIOYHOKHCIBIX OaKTEpUH.
Oryer o nmadopaTopHoi padote 12. PU3NOIOTHS MACITHOKHUCIBIX OaKTepHil.
1. Onucanme HopmMbl U1 OCOOCHHOCTEH CYIIECTBOBAHUS MACITHOKUCITBIX OaKTEPHiA.



2. OnucaHne KayeCTBEHHBIX PEAKIHUil, MOATBEPIKAAIOIINX (DU3UOIOTHUECKYIO aKTUBHOCTh MACIISTHOKUCIBIX OakTepuit
(peakuus Ha oOHApYXEHUE MACITHOW KUCIIOTHI).
B anpbome: pucyHKH 0OHAPYKEHHBIX MACITHOKUCIIBIX OaKTepHil.

Tema 4. HacinencTBeHHOCT W W3MEHYHMBOCTH MHUKpoopranm3MoB + Tema 5. IlpakTudeckoe HCTHONB30BaHUE
MHKpPOOPTaHU3MOB.
Otuet mo nadopatopHoii padote 13. [Ipoxku Kak 00BEKT TCHHOW HHXKCHEPUU.
1. Onucanue NpUMepOB UCIIOJIB30BaHUS APOXKKEN B TeHHON MHKEHEPHH.
B anpOome: pUCYHOK, COOTBETCTBYIOIIMH ITPUMEPY MCIIOIb30BAHMUS IPOXKIKEH B TEHHON WH)KECHEPHH.
Tema 6. Posib MUKPOOPTaHU3MOB B KPYTOBOPOTE BEIIECTB.
Ortuer no naboparopHoii padote 14. A3oTdukcupyronme 1 HUTpUGHIUPYOLIHe OAKTEPHH.
1. Onncanue GopMbl 1 OCOOEHHOCTEH CYIIECTBOBAHMUS a30TPUKCUPYIONINX OaKTepHil.
1. Ommucanue ¢popMbI 1 OCOOEHHOCTEH CYIIeCTBOBAHNS HUTPU(PUIUPYIOINX OaKTEPHH.
B anpbome:
Pucynok 1: Azordukcupyromue 6akTepuu KITyOeHbKOB 000OBBIX.
Pucynok 2: ITouBeHHBIC HUTPUPHUKATOPHL.
Tema 8. [Ipeamet n3yuenus Bupyconorun. CTpoeHHE U XUMUYECKHH COCTaB BUPYCOB.
Otuert o nmabopatopHoii padore 15. Bupycs! u 6akreprodarm.
1. Onucanne 0COOEHHOCTEN CTPOCHHS BUPYCOB.
B ans0Oome:
Pucynoxk 1. [IpuMeps! yiakoBKH BUPYCOB.
Pucynok 2. Cxema crpoenust 6akrepuodara

4.1.2. TectrupoBaHue

4.1.2.1. Ilopsiook npogedeHus u npouedypa oueHu8aHu:
TecTupoBaHHE NPOXOAUT B INHCHBMEHHOM (opMe WM C HCIOJIH30BAHHEM KOMITBIOTEPHBIX cpencTB. OOydaromuiics
MOJy4aeT OmNpeAeNEHHOEe KOJNUYECTBO TECTOBHIX 3amaHuil. Ha BEITIONHEHWE BBIICISACTCS (UKCUPOBAHHOE BpPEMs B
3aBHCHUMOCTH OT KoJm4yecTBa 3amaHuid. OIIEHKa BBICTABJISACTCS B 3aBUCHMOCTH OT HPOIICHTA MPABHIJIFHO BBHIIOJHEHHBIX
3ananuil. TectupoBaHue NpPOBOIUTCS MO BapuaHTaM. B kaxnaom Bapuante — 10 TecToBbIX 3amaHuil. 3a KaKIbld
paBUJIbHEIH 0TBeT Hauucsiercst 0,5 6amna. IToro 3a TeCTHPOBAHUE CTYACHT MOJKET 3apaboTath 10 5 0aIoB.
Hwmxe npuBeneHs! mpuMepHbIe 3amanus. [1oaHbIH OaHK TECTOBBIX 3aJaHUI XpaHUTCS Ha Kadeape.

4.1.2.2. Kpumepuu ouenueanus

9-10 6a/L10B CTABUTCS, €CJIH Y 00yUAIOIIEroCs:

86% npaBUILHBIX OTBETOB U OoJIEe.

7-8 6a/1J10B CTABUTCSI, €CJIH Y 00yYaIOImIerocsi:

Ot 71% 1o 85 % mpaBUILHBIX OTBETOB.

5-6 6a/1J10B CTABUTCS, €CJIH Y 00y4YaIOIIerocs:

Ot 56% 10 70% mpaBUIILHBIX OTBETOB.

0-4 0aJ1JI0B CTABUTCSA, €CJIH Y 00yYAIOIIErocs:

55% mpaBUIBHBIX OTBETOB M MEHEE.

4.1.2.3. Codeparcanue ouenouno2o cpeocmea

Dopmynuposka 3adanus

1. [IpeaqMeToM U3yUEHHSI MUKPOOHOJIOTHH SIBIITIOTCS:

a) JKUBOTHBIC 0) MHUKPOOPTaHU3MBI B) ()YHKIIMU HYKJICHHOBBIX KHCJIOT T') BCE OTBETHI BEPHBI

2. BriepBbie MEKPOOBI OBLTH OTKPBITHI:

a) JI. [lacrepom 0) P. Koxom B) A. JIeBenrykom r) Y. Me4HUKOBBIM

3. PaccraBbTe TaKCOHBI B HEOOXOIUMOM HOPSIIKE, HAYMHAS C BBICIIIETO:

a) kiacc 0) BUZ B) pOJ T') IIAPCTBO

4. MeTonpl H3y4eHUsI MUKPOOPTaHU3MOB:

a) cepoyiornieckuii 0) OaKTepHOIOTHYECKHUI B) aJUIEPTOIOTHIECKUH T') (pr3HoIornaeckuit

5. MUKpOOpraHu3Mbl:

a) HEeBUAMMBI HEBOOPYKEHHBIM TJ1a30M 0) pacpocTpaHeHBI IIOBCIOAY B) MOTYT OBITH canpoduTamMu U mapasutaMu
T') BCE OTBETHI BEPHBI

6. IMMyHOIOrHYEeCKU IEpHO/] CBSI3aH C UIMEHEM YUEHOTO:

a) J.ITactepa 0) P. Koxa B) A. Jlepenryka r) I1. Dpnuxa

7. OCHOBHOY TAaKCOHOMUYECKOW €IMHUIICH SIS IOCTAHOBKH JTMAarHO3a SIBIISETCS:

a) BapuaHT 0) BHJ B) PO I') IAPCTBO

8. CymHocts oTkpeiTus .M. VIBaHOBCKOTO!

a) CO3IaHue MEPBOTO MUKPOCKOTIA 0) OTKPHITHE BIPYCOB B) OTKPBITHE SBJICHUSA (haroIMTo3a I') MOTyICHHE
aHTHPaOUIeCKOI BaKIIMHBI

9. [lutaTensHBIE CPEABI CTEPUITH3YIOT B ...

A) TepmocrTare; B) crepummzarope cyxoxapoBoMm;

B) anaspocrare; I') aBTOKaBE.



10. [Inst XxpaHeHHs KyJabTyp MUKPOOPTraHU3MOB, MUTATENbHBIX CPEJ| CITYKHUT:
A) TepMmocTar; B) xonounbpHHUK;

b) anaspocrar; I') aBTOKINaB.

[IpaBunbHbIE OTBETHL: 1-0, 2-B, 3T, a, B, 6, 4-3,0,B, 5-T, 6-T, 7-0, 8-0, 9-T, 10-B

4.2. OueHo4HbIe cpecTBA MPOMEKYTOUYHOM aTTecTaAlUH

9 cemecmp:

4.2.1. 3auem

4.2.1.1. Ilopsipox NpoBeeHN.

[To aucuMIUIMHE NpPeayCMOTPEeH 3adeT. 3adeT NpOoXOoAUT Mo Owneram. B kaxmom Owuiere nBa Bompoca!
TEOPETUYECKUNA U PAKTUUECKUI.

3ayer HaleNeH Ha KOMIUIEKCHYIO IIPOBEPKY OCBOCHUS TUCUUILIMHBL. OOyyaromuiics noryyaet BONPOCHl U BpeMs Ha
MOJITOTOBKY. 3a4eT IMPOBOANTCS B YCTHOH, MMCEMEHHOM MM KOMIIBIOTEpHOU (opMme. OrieHHBaeTCs BIAACHUE MaTEPHAIIOM,
€ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh NMPHUMEHSTh HY)KHBIC 3HAHWSA, HABHIKM M YMCHHUS TPU aHAJIH3E IMPOOJIEMHBIX
CUTYaIlN{ ¥ peIICHNH MPAaKTHICCKUX 3aTaHHH.

4.2.1.2. Kpurepuu oueHMBaHus.

OTBeT Ha TEOPETHUYCCKHUHA BOTIPOC TIO KypCYy AMCIUTLINHEL

24-30 6a/1510B CTABUTCS, €CJIM 00yYAKIIHNIICSA IPOIEMOHCTPUPOBAIT BCECTOPOHHEE, CHCTEMATHYCCKOE U TITyOOKOe
3HaHUC YYEeOHO-IPOTrPaMMHOIO MaTepHualia, YMCHHE CBOOOJTHO BBIMONHATH 3a/JaHUs, MPEIYCMOTPCHHBIC MPOrPaMMOM,
YCBOWJI OCHOBHYIO JIUTEPATYPy U 3HAKOM C JIOMOJIHHUTEIBHOM TUTEPaTypOid, PEKOMEHIOBAHHOW MPOrPaMMON JIUCIUILIHHEI,
YCBOWJI B3aUMOCBSI3b OCHOBHBIX TOHSATHH JUCUUIUIMHBI B WX 3HAYCHUM U1 TPUOOpeTaeMoil mpodeccuu, MpOsSBUI
TBOPYCCKHE CIOCOOHOCTH B TOHUMAHHM, H3JI0KCHUH U HCIIOJIb30BAHAN Y4€OHO-TIPOrPAMMHOI0 MaTepHara.

16-23 6amn0B CTABHTCH, €C/IM OOYYAIONIUCH TPOJCMOHCTPHPOBAN IOJHOE 3HAHHE Y4eOHO-TIPOTrPaMMHOIO
MaTepuaia, YCHEIIHO BBIIONHII IPEIyCMOTPEHHBIE TIPOTPaMMOW 3aJaHUs, YCBOWJ OCHOBHYIO IJUTEpaTypy,
PEKOMEH/IOBAHHYIO MTPOTPAMMOI AUCIIUIUINHEI, TOKa3aJl CHCTEMaTHUECKUH XapakTep 3HaHUH MO AUCIHUILINHE W CIIOCOOCH
K HX CaMOCTOSTEILHOMY TIOTIOJIHCHHWIO W OOHOBJICHHIO B XOJ€ JallbHEHIIeW ydeOHOoW paboThl W TMpodheCCHOHATHHOU
JIESITETTFHOCTH.

8-15 0aJUI0B CTAaBHUTCS, €CJIM OOYyYaIOIIUiics MMPOIEMOHCTPHPOBA 3HAHHE OCHOBHOIO Y4eOHO-IIPOrPaMMHOTO
Marepuaia B o0beMe, HeOOXOAMMOM ISl JajbHeHIeld y4eObl W MpencTosimeld paboThl Mo MPOQEecCHH, CIPaBHICS C
BBHIMIOJIHCHUEM 3aJ[aHUM, MPEIyCMOTPCHHBIX IMPOTPaMMOW, 3HAKOM C OCHOBHOW JIUTEPaTypO#, PEKOMCHIOBaHHOM
MPOrpaMMOl JAMCIUILINHEI, JOMYCTHJ IOTPEIIHOCTH B OTBETC HA JK3aMEHE M IPHU BBHIMOJHCHHH JK3aMCHAIIMOHHBIX
3aJlaHui, HO 00J1a1aeT HeOOXOAUMBIMU 3HAHUSMU JJIsI KX YCTPAHCHUS IO/ PYKOBOJCTBOM IMPEIIOAaBaATEIS.

0-7 0annoB craBUTCH, ecaIM OO0YYAIOLIMIiCSI NPOJEMOHCTPHPOBAI 3HAHWE OCHOBHOTO Y4eOHO-TIPOrpaMMHOTO
Marepuasia B oO0beMe, HeOOXOAMMOM IJisl AajibHeinied ydeObl M mpencrosimied paboThl 1Mo npogeccuu, CIpaBUiCs C
BBIMIOJIHCHUEM 3aJ[aHUM, MPEIyCMOTPCHHBIX IPOTrPaMMON, 3HAKOM C OCHOBHOW JIUTEpaTypO#, PEKOMCHIOBAHHOM
MIPOTPaMMOM AWMCIUIUINHEI, JOIYCTHI IOTPEIIHOCTH B OTBETE HA HJK3aMEHE M NPH BHIOJHCHHH 3K3aMEHAIIMOHHBIX
3aJaHui, HO 00J1a1aeT He0OXOANMBIMU 3HAHUAMH JJISI UX YCTPAHEHUS IO PYKOBOJCTBOM IIPETIOaBATENS.

OTBeT Ha MPAKTHYECKUH BOTIPOC:

16-20 6amI0B CTABUTCH, €CJM OOYYAKIIMIACA ICMOHCTPHPYET TOYHOE IOHUMAHWC 3aJaHHs, HPEACTaBIISICT
MIOJTHOE W Pa3BEPHYTOE €TO pelIeHre, KOMMEHTHPYET CIIOCO0 €ro BBIIOIHEHHS, IIPH ITOSICHEHUH CBOUX JACHCTBUH JIOTHYHO
n3JaraeT MaTepHual.

11-15 6ansoB cTaBUTCS, €CIM OOYYAIONIMIACH B BBHIMOJIHCHUH 33aJaHHs JEMOHCTPHPYET HEMOJHOC MOHUMAaHHE
HEKOTOPBIX €€ COCTABJISIONINX, MPUBOJAUT apryMEHTHI, HE MMCIOIINE HEIMOCPEACTBEHHOIO OTHOIICHUE K TEME 3aJIaHus,
MPUBOJUT HETOJHBIA WM HEIOCTATOYHO PAa3BEPHYTHIA XOJ €ro BBIOJHCHUS, B OOBSCHCHHUH BBIOPAHHOTO CIOCO0a
JIeHCTBUM MPUCYTCTBYET HAPYILICHHUE JIOTUKH, TIPU YKAa3aHUHU HA OLIMOOYHBIC ICHCTBUS OBICTPO UCIIPABIISACT HX.

6-10 6a110B CTABHTCH, €CJIM 00YYAIONIHIICH TIPU BBHIOJHCHUH 3aJlaHKsI BKIIFOYaeT MH(GOPMAIIUIO, HE UMEIOIIYIO
OTHOIIEHHS K TeME 3aJaHNs, BEIOPaHHBIN CIIOCO0 PEIICHUS U NOIYYCHHBINH Pe3yIbTaT He OOBACHICTCS, HE aHAIN3UPYETCS,
HE OLIEHMBACTCS; MPH TOSICHEHUH 3JEMEHTOB BBINIOJIHEHHUS 3aaHUS TEOPETHYECKHE ACIEKTHl COOTBETCTBYIOMICH TEMBI
MIPAKTUYIECKH HE PAaCKPBIBAIOTCS, MPOIECC PEIICHHS HETOYHBIH, HO B HEM BCE-TaKd NMPHCYTCTBYET Hay4Has JIOTHKA, HO
JIOITYCKAIOTCS Cephe3HbIC OIIHOKH.

0-5 famnoB craBMTCS, €caU OOy4alUIUIiCS [PU BBIMOJHCHUH 3aJaHUsl HE PACKPHIBAET €€ TeMbI, IMPOIECC ero
BBITTOJTHEHHSI HETOYHBIM WIM HETPaBIIIBHBIN, B ISHCTBUAX OTCYTCTBYET JIOTHKA FITH COZIEpKaTCs rpyOeimue omnoKy.

4.2.1.3. OneHo4HbIe CPEACTBA.

Bonpocul k 3auemy:

. [Ipenmer u 3a1aun MUKPOOHUOIIOTHH.

. CHucTeMaTuka MUKPOOPTaHU3MOB.

. Kpatkas uctopus pa3BuTHS MUKPOOUOJIOTHH.

. Mopdororus u ctpoeHne MUKPOOPTaHU3MOB.

. Ctpoenne b6axrepruaipHOil KiIeTKH. CIIOpH U CIIOpOOOpa3OBaHME.
. Xumraecknit coctaB. @epmeHTH. MeTabomms3Mm.

7. Mertonpl TPUTOTOBICHHS MpPENapaTOB MHKPOOPTaHMU3MOB (BUCSYAs Kaluli, pa3faBlicHHAs KaIuld, MasoK,
OTIIEYaTOK) (TIPaKTHYECKUI BOIPOC).

8. Mopomoruueckue 0COOEHHOCTH aKTHHOMHIIETOB, PUKKETCHH 1 XJTAMHUIHH.

AN AW



9. lsixanue, pOCT ¥ pa3MHOKEHHE OAKTEPHH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

HccnenoBanne KUBBIX KJIETOK MHKPOOPTaHU3MOB.

®dopma u pazmepsl OakTepuit. JXryTuku U IBIKEHUE OaKTepuH.

®a3el pa3BuTHS OAKTEPHUATEHON MO IISIIH.

Oxkpacka KJIEeTOK MEKPOOPTaHH3MOB 10 I'paMMy (TpakTH9IeCcKuii BOIIPOC)
Oco6eHHoCcTH MOP(OIOTHN U (HU3HOIIOTHH BUPYCOB.

HacneacTBeHHOCTh U H3MEHUYMBOCTh MUKPOOPTaHU3MOB.

Okxkpacka crop 6akTepuii (IpakTUUECKUH BOIPOC)

JleiicTBre akTOpOB BHELIHEH Cpe/ibl HA MUKPOOPTaHH3MBI.
M3MeHYHBOCTh OCHOBHBIX MMPU3HAKOB MUKPOOPIraHU3MOB.

Oxpacka Karcys 0akTepui (IpakTHYeCKUi BOIPOC)

DKOJI0THs MUKPOOPraHU3MOB. PacnipocTpaHeHne MUKPOOPTraHU3MOB B IPHPO/IE.

. Kpyrosopor a3ora.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

[TuToXMMuYECKIe METOIbI HCCIICIOBAHUSI MUKPOOPTaHU3MOB.
Moponornieckne 0COOEHHOCTH CTPOCHUS MUKOTITIA3M.
Poct u pasMHOXeHHE OaKTepHit.
[MuraTenbHbIe cpenpl M UX pazHooOpasue. [IpuMeHeHe NX B MUKpOOHOIOTHYECKOH MTPaKTHKE.
Postb MUKpOOPraHN3MOB B KPYrOBOPOTE BEIIECTB B IIPUPOJIE.
DopMBI I3MEHYUBOCTH MUKPOOPTaHU3MOB.
[IpuroroBneHne NUTATENBHBIX Cpel (IPAKTHIECKUIA BOTIPOC)
B3anMOOTHOIIEHUS MEXTy MUKPOOaMH U IpYyTHUMHU OpraHH3MaMH.
Mertoap! cTepunu3anuy (IpakTHIeCKUi BOIIPOC)
Tumbl GMOTHUECKNX B3aUMOOTHOIIEHUI MUKPOOPTaHU3MOB.
DopMBI MUKPOOPTaHN3MOB.
XomnoaHas crepuir3anus (IPaKTHIECKUI BOIIPOC)
[MonsTue 00 nHPEKIMK, HHOESKINOHHOM MPOIIeCCe H MHPEKIIMOHHON O0JIe3HMU.
Moponorndeckue 1 KyJIbTypanbHble TPU3HAKH MUKPOOPTaHU3MOB.
TexHunka B3sTHS KyJIBTYpPbI [UIsl IPUTOTOBJICHHS TIperapata (IIpakKTHYecKUi BOIpoc)
Bone3sHeTBOpHOCTH U CTETIEHb 00JIE3HETBOPHOCTH MHUKPOOPTaHU3MOB.
Bunsl umMMyHHTETa. B3aMMOCBSI3b PA3IMYHBIX BUIOB UIMMYHHTETA.
Pons MakpoopraHusMa U yCIOBHU BHELTHEH Cpe/ibl B BOSHUKHOBEHUHU M Pa3BUTHH HH(EKIIHOHHOTO MpOoIIecca.
MexaHusm u (pakTopsl IMMYHHTETA.
Mertop! yueTa YNCICHHOCTH MUKPOOPTaHU3MOB (IIPAKTHIECKHUI BOTIPOC)
Ponw GakTepuii B mpupoje U )KU3HU YETOBEKa.
MexaHu3MBbI TIepeIavun HACIIEeICTBEHHOW HH(OPMAIIHH.
bakrepuosiorinyeckas 1abopaTopust 1 OCHOBHBIE 0COOEHHOCTH paboThI B HEHl.
OO1ye cBOWCTBa MUKPOOPIaHU3MOB.
OTnnuuTeNbHbIe 0COOCHHOCTH NPOKAPHOTHIECKON KIIETKH.
Ananraryst MUKPOOPTaHU3MOB.
CocraB KJIETOYHOH CTeHKH Oaktepuil. [ITurMenTs Oakrepuii.
IMpaBuna 3abopa mpo® Boabl i wuccienoBaHus. OLEHKa BOJAbI B OaKTEpPHOJIOIMYECKOW JiabopaTtopuu

(IpaxTHYECKUI BOTIPOC)

50.
51.
52.

Abnpo0OHEIE, aHa3pOOHBIE OAKTEPHUN U X XapaKTEPHCTHKA.
OcCHOBHBIE BH/IbI OPOKEHHS 1 UX OCOOEHHOCTH TPOSBICHHUS.
IIpaBunma m Mertomsl 3abopa mpoO Bo3myxa s wuccaenoBaHus. OLEHKa BO3AyXa IO pe3yiabTaTaM

MI/II(pO6I/IOJ'IOFI/I‘IeCKOFO HUCCICOA0BaHUA (HpaKTH‘IeCKI/Iﬁ BOHpOC)

53.
54.
55.
56.
57.
58.
59.
60.

61

Hecneunguueckue GpakTopsl 3alUThl OpraHu3Ma.

Kpyrosopor yriepoaa.

Kpurepun MHKpoOHOIOrHYECKOM OIIEHKH BOJBI (IPAKTHYECKHUI BOTIPOC)

[Toustue o bakTepuodarax.

[IpuMeHeHne MUKPOOPTaHU3MOB B Pa3IMYHBIX OTPACIIAX HAPOTHOTO X03SHCTBA.

MeTtonuka 3a6opa mpo0 MOYBHI JJI1 MUKPOOHUOJIOTUYECKOTO HCCIeT0BaHus (IPaKTHYECKUN BOTIPOC)
[TpeBpammenne MukpooprannzMamu ¢Gocdopa, xKeae3a U Cephl.

Hcnonp30BaHHE MUKPOOPTraHN3MOB B HayYHO-HCCIIEIOBATEIbCKOM M OMOTEXHOJIOTHIECKOH padorTe.

. MeTronuka npuroToBIeHUsI MUKPOOHOJIOTHYECKHX MPEapaToB U3 Mpod MOUBHI (IIPAKTHYECKUH BOIIPOC)
62.
63.
64.
65.
66.
67.
68.
69.

NmmynHast cucteMa i GOpMBI HMMYHHOTO pEearupoOBaHUsL.

[IpUHIMITEI TCHETUYECKON WHKEHEPUH.

[IpuroroBneHne Ma3Kka U3 KyJIbTyp KUIICYHOH MATOYKH (IPAKTUIECKUI BOIPOC)
Crnenuduueckre GakTopbl 3alUThl OPTaHu3Ma. AHTUTEHBI 0aKTePUAILHOMN KIIETKH.
OCHOBHBIE IPUHIIMITEI KYJIbTUBUPOBAHMS OaKTepHi (TPaKTHUECKUIT BOIIPOC)
MeToapl BBIICICHUS YUCTHIX KYJIBTYP MUKPOOPTaHU3MOB (IIPAKTUIECKHI BOIIPOC)
NmvmyHOTT00YMHBL. CTPYKTYpa HMMYHOTJIOOYJTHHOB.

[Ta3mMuas! 1 ©X 0COOEHHOCTH Y MUKPOOPTaHU3MOB.



70. Meroauka OIHUCaHHs KYJIbTYp MUKPOOPIaHHU3MOB, BBIPALICHHBIX HA JKUAKHUX U IJIOTHBIX MUTATEIBHBIX CPEaax
(TIpakTHYECKUI BOTIPOC).
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YuyeOHo-MeToquYeCKasl TUTepaTypa Ul JAHHOW JMUCHUIUIMHBI MUMEETCS B HAJMYUM B 3JIEKTPOHHO-OMOIMOTEYHOU
cucreme M3narenscra "Jlanp", moctyn kK KoTopo# npenoctasieH ooydatomunmes. ObC M3narenscrea "Jlanp" BKiIOYaeT B
ce0s 3JEeKTPOHHBIE BepCHH KHUT m3aaTenbeTBa "JlaHp" M APYrUX BeAyIIMX H3aTENBCTB YUeOHOHW JTUTEpaTyphl, a TaKkKe
JIEKTPOHHBIE BEPCHUHM TEPUOJWYECKAX H3IAHUH MO E€CTECTBEHHBIM, TEXHWYECKMM M TyMaHUTapHbIM Haykam. OBbC
WznarensctBa "Jlans" obecriednBaeT JOCTYI K HAyYHOH, yueOHOW ITUTepaType W HAYIHBIM HNEPUOIMIECKIM H3IAHUSAM I10
MaKCHMaJIbHOMY KOJIMYECTBY NMPOGHIbHBIX HAPABICHUI C COOMIOJCHNEM BCEX aBTOPCKUX U CMEKHBIX TIPAB.
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