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PabGouass mporpamma AMCHWIUIMHBI YTBEP)KJIEHA Ha 3acelaHu Kadenpbl OWOXMMHUU U
OroTexXHOJIOTHH, TPOTOKOI Ne 14 ot 26 mas 2017 1.

JlononHeHus: 1 U3MEHEHHsI, BHECEHHbIE B pabouyl0 MpOrpaMMy TUCHUIUIMHBI, YTBEPXKJIEHBI Ha
3acenaHun  Kadenapbl OMOXMMUHM W OHMOTEXHOJIOTHMHU: OOHOBJIICH TIEpEYeHb OCHOBHOW |
JOTIOTHUTENBHOM yueOHOM TuTepaTypbl, HEOOXOAUMOM IS OCBOCHUS TUCIUIUIMHBI, TMPOTOKOJ
No 15 ot 15 urons 2018 .
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JlononHeHus: 1 U3MEHEHHs, BHECEHHbIE B pabouyr0 MpOorpaMMy AWCUUILIIMHBI, YTBEPKACHBI Ha
3acenaHu Kadenpbl OMOXUMHHM W OWOTEXHOJIOTUU: OOHOBJICHBI MPOTPAMMHOE OOecreueHue,
npodeccuoHanbHbie 0a3 JaHHBIX U MH(OPMALMOHHBIE CIIPABOYHBIE CUCTEMBbI, MPOTOKOI Ne 15
oT 25 anpens 2019 .
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1. IlepeyeHpb NJaHUPYeMbIX pPe3yIbTATOB 00y4eHUSsI 10 JUCHHUILINHE, COOTHECEHHBIX €
IUVIAHMPYEeMBIMH Pe3yJ1bTATAMM OCBOEHHS 00pa30BaTe/IbHON MPOrpaMMBbl

B pesynbrare ocBoeHHs 00pa3oBaTeIbHON MPOTPAMMBI OOYJAFOIIHICS JOJKEH OBJIAJICTh
CIIEAYIOIIMMHU pe3yiibTaTaMu 00y4eHHUs 110 JUCIUILINHE:

Pesynprarsl o0yueHns @®opmupyemast | Ilpumed
KoMITeTeHIus (¢ aHue
yKazaHHEM
KOJ1a)
3HaHus 3HaTh: cofepaKAHUE POLECCOB CAMOOPTaHU3ALUU U OK- 7

camMo00pa30BaHMUsl, X 0COOEHHOCTEH M TEXHOJIOTHH pean3aliy,
UCXOJIs M3 LIeJICH COBEPIICHCTBOBAHUS ITPpOdeccnoHaIbHON
JIeSTETILHOCTH.

3HaTh: XapaKTEePUCTHKN ¥ MEXaHU3MBbI ITPOLIECCOB CAMOPa3BUTHS
U caMopean3auny JTMYHOCTH;

3HaTh: OCHOBBI 1 MEXaHU3MBI YIIPABJICHHUS BpEMEHEM (TaiiM-
MEHEPKMCHT).

3HaTh: CTPOEHHE MPOKAPHOT, aKAPHOT, IYKAPHOT; (PYHKIMOHAIBHBIE OIIK-3
O0COOEHHOCTH MHKpDOOPTaHW3MOB pa3HBIX  THIIOB, HX OOMEH
BEIECTB M OCOOCHHOCTH aJaNTallid K YCIOBUSIM OKpYKaIOIIEeH
Cpenpl.

YMmenus VYMeTh: IUTaHHPOBATh LETU W YCTaHABIMBATH INPHOPHUTETHI IIPH OK- 7
BbIOOpE CIOCOOOB NPUHATHA PEIICHHH C Y4EeTOM YCIIOBHH,
CPEACTB, TUYHOCTHBIX BO3MOXKHOCTEH M BPEMEHHON NEPCHEKTUBBI
JIOCTHIKEHUS; OCYILECTBICHHUS AEATEIbHOCTH.

YMeTb:  caMOCTOSTENBHO  CTPOMTh  IIPOLECC  OBIAACHUA
nHdopmaneri, OTOOpaHHOM W CTPYKTYpHUPOBaHHOH  JUIA
BBINOIHEHUS TPO(eCCHOHATBEHON A TENEHOCTH.

YMeTh: pean30BbIBaTh TUYHOCTHBIE CIIOCOOHOCTH, TBOPYECKHN
MOTEHIMAJ B PA3JINYHBIX BUAAX AESATEIBHOCTU U COLUAIBHBIX
OOITHOCTSIX;

YMeTh: pacnpenessTe 3a1ad B MPOQEeCCHOHAIBEHOM AESTENbHOCTH
Ha JIOIT0-, CPEHE- ¥ KPATKOCPOUHBIE.

YMmers: IIPOBOAUTH nmuddepeHnnaIbHY0 OKpAaCKy OIIK-3
MHUKPOOPTaHU3MOB, OINPEAENIATh MPOAYKTHl METa0ONM3Ma pa3HBIX
rpynmn MHUKPOOPTaHU3MOB, aHaJIM3UPOBATh Ppe3yIIbTaThl

OHOXUMUYECKUX MCTOAOB HMCCJICAOBAHUA MHUKpOOpPraHu3Ma U Ha
HUX OCHOBC I/I,HGHTI/I(l)I/IHI/IpOBaTL MHKPOOPTraHUu3MbI 10 poaa.

Branenus Brraners: nmpuemaMu caMOpa3BUTHS M CaMOpEaIN3aliy B OK-7
(HaBBIKH / npoecCHoHaIbHON M APYTUX cepax NesaTeTbHOCTH;
OITBIT Braners: mpuemMaMy OCTaHOBKH LieJiel B PO eCCHOHATBHON

NIESITETBHOCTH) | ACATCILHOCTH, TUIAHUPOBAHUS, METONAMHU M HHCTPYMCHTAMHU
BEITIOJTHCHUST KOHKPETHBIX 3a]1a4;

BrnanmeTs: KynmbTypo#l MBIIUICHUS, CIOCOOHOCTBIO K BOCHPHSTHIO,
aHanu3y, 0000IIeHNI0 HH(POpMAIIHHY, TOCTAHOBKE LIEIU U BBIOOPY
nyTel e@ JOCTHKEHHSL.

Bnaners: HaBBIKAMH MIEPBUYHOM UACHTH(DHUKAITIH OIIK-3
MHUKPOOPTaHU3MOB.

OK- 7 - crtocoGHOCTBIO K CAMOOPTaHU3AIMK B CaMOO0Opa30BaHUIO;

OIIK-3 - cmocoOHOCTBIO TIOHMMATh ©0a30BbIE TMPEACTABICHHS O pasHOOOpa3uu
OMOJIOTMYECKUX OOBEKTOB, 3HAYCHUE OMOPa3HOOOpa3usi s YCTOMYMBOCTH Oumocdepsl,
CIIOCOOHOCTBIO  HCIIOJB30BaTh  METOABl  HAONIOACHWS,  OMHCAHWsA,  WJACHTU(UKAIINH,
KJaccu(ukanuu, KyJdTbTUBUPOBAHUS OMOJIOTHIECKUX OOBEKTOB.

2. lleqib ¥ MeCTO IMCUUILJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Jucrunmuna « MUKpOOHOIOTHSI, BUPYCOJIOTHS) OTHOCUTCS K 0a30BOM YaCTH.




[Tpu ounoii popme 0OyueHUs TUCIUILIMHA U3ydaeTcs Ha 3 Kypca B 5 cemecTpe.

Lenpto  ocBoeHUS  AMCUUILIUHBL  «MHUKpPOOMONIOTHS,  BUPYCOJIOTHS»  SBISETCS
dbopMupOBaHHE Yy CTYIEHTOB MpPEJICTaBICHUM 00 YpOBHSIX OpraHu3aluu, CTPOCHUH U
(GYHKIMOHUPOBAHUY MUKPOOPTaHU3MOB, OCHOBHBIX HAIPABICHUIX UX UCIOJIb30BAHMUS.

B nponecce uzyueHuss qucuuminHbl «MUKpOOUOJIOTHS, BUPYCOIOTHS», OOydaroluecs
JOJDKHBI  MCIOJB30BaTh, OOoramarb M CHUCTEeMaTU3UpOBaTh (yHIaMEHTAlIbHbIE 3HAHUSA IO
LUTOJIOTUH, OMOXUMUH, MOJIEKYISIpHOI Ouosioruu. M3yueHue 3Toro mpeamera sBISIETCSl OYEHb
BaXHBIM [UIsi (OPMHUPOBAHHS HAaydHOTO MHPOBO33PEHHUS CIeHUaINcTa OUOJIIOTHYECKOTO
HanpapieHus. CTylneHThl JODKHBI MOMYyYUTh IMPaKTUUYECKHe HABBIKU AJIsi pabOThI ¢ MpudbOpamMu
u 0o0Opyl1OoBaHMEM, HCIIOJIB3YeMbIMU B Ppa3MYHBIX OTPACISAX HAyKM U TMPOU3BOJCTBA —
OuoNoruu, XMMHUH, METUIIMHBI, (PapMaKOIOTUH U CEIbCKOTO X03siicTBa. BocnurarensHoe 3a1a4a
Kypca «MHKpOOHOJIOTHS, BUPYCOJOTHS» CBA3aHO C €ro poijiblo B (OPMHPOBAHUU HAYYHO-
MaTepUaIlCTUYECKOT0O MHUPOBO33PEHHUS, IO3HABATEIIbHOW AKTUBHOCTH CTYIEHTOB, a TaKkKe
oOmieil M HSKOJIOTHYECKON KYIBTYphl JUYHOCTH, OCMBICIEHHOTO BOCHPUATHS MHOT000pa3us
KUBOTO MUpPa U €ro 3HaYCHHE JUIsl CYIECTBOBaHUS OHOChephl KaK I00aIbHON HKOCHCTEMBI.

Jlis OCBOEHHMSI AUCUHUILIMHBI HEOOXOAMMBI KOMIIETEHIMH, C(HOpPMHUpPOBAHHBIE B paMKax
U3yYEHHUS CIEAYIOINX AUCHMILIMH: 00mas OHOJOTHS, LMTOJIOTHS, OpraHuuYecKas XUMHUs,
MOJIEKYJIsIpHasi OMOJIOTHS, TEHETUKA U CEJIEKIIHS, SKOJIOTHSL.

OcBoeHue KOMMETCHIMH JUCHMILUIUHBL HEOOXOMUMBI Ui U3Yy4YCHHS  CIEAYIOIIUX
OUCHMIUIMH: BBEACHHE B OMOTEXHOJIOTHIO, OMOMOHUTOPUHI U OuotectupoBaHus. OCHOBBI
T€HHOW MHEXEHEPHUU.

3. Conepxanue padoyeid nporpamMmMsbl (00beM IUCHUIIMHBI, TUIIBI U BUAbI Y4eOHbIX
3aHATHI, y4eOHO-MeTOAuYeCKoe o0ecneueHre CaMOCTOATEIbHON padoThl 00y4aroIIuXCs)

Coneprxanue pabouelt mporpaMmbl npeacTanieHo B [Ipmnoxenun Ne 1.

4. ®oH/1 OLIEHOYHBIX CPEACTB MO JUCHHUIIJIMHE
IlepeyeHb KOMIIETEHIUI ¢ YKa3aHUeM 3TanoB ux GopMHUpPOBaHNs B Mpoluecce
0oCBOeHNsI 00pa3oBaTe/ibHOM NporpaMMbl. OnucaHue MoKasaresjed U KpuTepuen
OlleHMBAHHS KOMIIETEHINH HA Pa3JIMYHBIX 3TANaX UX ()OPMHPOBAHNS, ONIUCAHHE IIKAJI
OlleHUBAHMS

Kox u popmynuposka komnereHiuu OK- 7 - cnocoOHOCTBIO K CaMOOPTraHU3aIlud U

caM000pa30BaHUIO
Oran [Tnanupyemblie pe3ynbTaThl 00yICHUS Kputepuu olieHUBaHUS PE3yIBTATOB O0YICHHUS
(YpoBeHB) (ToKa3arenu JOCTHKECHUS 3aaHHOTO YPOBHS
OCBOEHHUS OCBOCHHS KOMIICTCHIIUH) «He3zaureHo» «3a4TeHo»
KOMITETEHIIUU
IlepBsblii aTan | 3HaTH: coAepIKaHUE MIPOIIECCOB O0BeM 3HaHuil | O0beM 3HAHUHA
(YpoBeHB) CaMOOPTraHU3alNU U CaMO00Pa30BaHUs, UX oueHuBaercss Ha 59 wu | omeHuBaercs or 60
0COOCHHOCTEH U TEXHOIOTUH pean3anu, HHXE Ehn(: or | ;o 110 6amioB or
HCXOAs U3 1ieJiel COBEPILIEHCTBOBAHUS TpeOyeMBIX TpeOyeMBIX

po(eCCHOHATIBLHON IESITENIEHOCTH.

3HaTh: XapaKTEPUCTHKN 1 MEXaHU3MBbI
MIPOLIECCOB CaMOPa3BUTHS M CaMOpPeaIn3alin
JIMYHOCTH;

3HaTh: OCHOBBI M MEXaHU3MBI YIIPABICHUS
BpEeMEHEM (TalM-MEHEHKMEHT).




Bropoii aTann | YMers: mimaHMpoBaTh LENM W ycTaHaBauBaTh | OObeM ymenunit | O6bem yMeHUH

(ypoBeHb) IIPUOPUTETHI TIPH BBIOOpE CIIOCOOOB MPHUHATHA | oneHMBaeTcst Ha 59 W | onenuBaercs or 60
pelIleHuit C  Y4eToM YCJIOBHM, CpPEACTB, | HIDKE 6asioB or | o 110 ©OamoB or
JMYHOCTHBIX BO3MOXKHOCTEH M BPEMEHHOH | TpeOyeMbIX TpeOyeMbIX
MEePCHEKTUBBl  JOCTIDKEHUS;  OCYLIECTBICHUS
JIeSITeNbHOCTU.

YMeTb: CcaMOCTOATENBHO CTPOUTH HPOLECC
OBJajeHUsT HMHQpOpMalNuel, oToOpaHHOH u
CTPYKTYPUpPOBaHHOMI JUIst BBINOTHEHUS
po(eCCHOHATIBLHON ESITEIEHOCTH.

YMeTb: peann3oBpIBaTh TUUHOCTHEIE
CIOCOOHOCTH, TBOPYECKHH MOTEHINAT B
Pa3NMYHBIX BUAAX NEATEIBHOCTH U
COLMANBHBIX OOLTHOCTSIX;

YMmers: pacnpenensiTh 3aa4n B
npoecCHOHaIbHON AEATENBHOCTH Ha JOJro-,
CpefiHe- U KPaTKOCPOUHBIE.

Tperuii aran | Bnagers: npuemamMu caMoOpa3BUTHS U O0bem Bnangenus | Oobem BIIAJCHUSA
(YpoBeHB) camopeann3alyy B NpoeCCHOHANTBHOM 1 HaBBIKAMH OILICHUBAETCS | HaBBIKAMU
Jpyrux cdepax AesITeNIbHOCTH; Ha 59 u Hmxe 6ayuoB OT | omeHuBaercs or 60
BrnaneTs: mpueMaMu NOCTaHOBKU €€l B TpeOyeMbIX 1o 110 6annoB or
npoecCnOHaIbHON IESITEIFHOCTH, TpeOyeMbIX

IUTAHUPOBAHUSI, METOIAMH U HHCTPYMEHTaMH
BBINOJHEHUS] KOHKPETHBIX 3a]1a4;
Brnanets: KyIBTypOi MBIILICHHUS,
CIOCOOHOCTBIO K  BOCHPHATHIO,  aHAJH3Y,
00001eHnI0 UHPOPMAIMH, TMOCTAHOBKE IICITH
U BBIOOPY ITyTeil €€ HOCTHKEHUS.

Kox u dopmynupoka xommerennuu OIIK- 3 - crmocoOHOCTBIO MOHMMAaTh 0a30BBIC
MPEACTABIICHUS] O Pa3HOOOpa3uu OMOJOTHYECKUX OOBEKTOB, 3HAYCHHE OMOpa3HOOOpaszws I
YCTOWYUBOCTH OHOC(hEphl, CIMOCOOHOCTHIO HCIIONIB30BaTh METOJIBI HAONIOACHUS, OIKMCAHUS,
uJeHTU(DUKAITIY, KIACCU(UKAIINH, KYTFTUBUPOBAHUS OMOJOTHYECKUX 0OBEKTOB

Oran [Tnanupyemble pe3yisraTsl 00ydeHUs Kpurepun orieHuBaHus pe3ylibTaToB 00y4eHHs
(YpoBeHB) (TTOKa3aTeNN JOCTIDKEHHS 33JaHHOTO YPOBHS
OCBOCHUS OCBOCHUSI KOMIICTEHIINH) «He3zauteno» «3ayreHo»
KOMIICTEHIIUH
Ilepssiit oTan | 3HaTH: CTPOEHHE NPOKAPHOT, AKAPHOT, O0bem 3HaHui | O0BbeM 3HaHUH
(ypoBeHb) 9YKAapHOT; QyHKIMOHAIEHBIE 0COOCHHOCTH oueHuBaercs Ha 59 wu | omeHumBaercs or 60
MHUKpPOOPTaHU3MOB Pa3HbIX TUIIOB, UX OOMEH HIDKE 6asioB or | o 110 ©OamoB or
BEIIECTB U 0OCOOCHHOCTH aJanTannuy K TpeOyeMbIX TpeOyeMbIX
YCIIOBHSIM OKPYKaroIeH CpeIbl.
Bropoii oatan | Ymers:  mpoBomute  muddepenunansayo | Oobem ymenunit | O6bem yMeHUH
(YpoBeHB) OKpacKy  MHKpPOOPIaHMW3MOB,  OIpENENsITh | oneHuMBaeTcss Ha 59 W | onenuBaercsi or 60
NPOAYKTHl ~ MeTaboiau3Ma  pasHbIX  TPYII | HIKeE 6asioB or | o 110 ©OamoB or
MHUKPOOPTaHU3MOB, aHAJM3UPOBATh | TPEOYyeMBIX TpeOyeMbIX
Ppe3yIIbTaThl OMOXMMHYECKUX METO/IOB

HCCIICAOBaHUA MHKpOOpraHusMa H©W Ha HX
OCHOBC I/I,HGHTI/I(l)I/IHI/IpOBaTL MHKPOOPTaHU3MbI

JI0 poja.
Tpetuii aran Bnaners: HaBBIKAMU nepuuHOi | OOBEeM Biagenus | O0beM BJaJCHUS
(YpoBeHB) UACHTH(DUKAIIA MUKPOOPTaHH3MOB. HaBLIKAMH OLICHMBAETCS | HABBIKAMU
Ha 59 u HiKe 0allIoB OT | oleHHUBaeTcs or 60
TpeOyeMbIX 1o 110 6annoB or

TpeOyeMbIX




Kputepusmu onieHuBaHus SBISIOTCS Oallibl, KOTOPbIE BBICTABIISIIOTCS MPEINoAaBaTesieM
3a BHUJBI JAEATEIbHOCTH (OLIGHOYHBIE CpEACTBA) MO HUTOraM HU3y4YeHHUs Monayned (pa3aenoB
JTUCHMIUIMHBI), TEPEYUCICHHBIX B PEUTHUHI-IUIAHE JUCHUIUIMHBL TEKyIIMH KOHTPOJIb —
MakcuMyM 50 0ayuioB; pyOeKHBIN KOHTPOJIb — MakcUMyM 50 0aijIoB, MOOMIPUTENbHBIC OaJTbI —
MakcumyMm 10).

[Ixanbel OIlEHUBAHUA:
3auTeHOo — oT 60 10 110 peliTuHrOBBIX OaiToB (BKiIOUast 10 moompuTeIbHbIX
OannoB), He3auTeHO — OT 0 10 59 peHTHHTOBBIX OAJIOB.

TunoBble KOHTPOJILHBbIE 3aJaHUSI MM MHbIE MaTepPHAJIbI, He00X0AUMBbIe Il OLleHKH
3HAHUI, YMEHUIi, HABBIKOB U ONbITA [1eSITeIbHOCTH, XapAKTEePU3YIOLIUX 3TANbI
¢GopMupoBaHus KOMIIETEHIIUI B Mpoliecce OCBOEHUsI 00pa30BaTeIbHOM MPOrpamMMbl.
MeToauveckue MaTepuaJibl, ONpeaeJsolue NPoueaypbl OleHNBAHUS 3HAHUI, YMEHU,
HABBIKOB U ONBITA AeATEJbLHOCTH, XapaKTePHU3YIOIIMX dTanbl (popMUpoOBaHUs

KOMIIeTEeHIIUH
Oransl Pesynbrarsl o0yueHuns Kommerenuns O11eHOYHBIE CpeICTBa
OCBOCHUS
1-ii sTan 3HaTh: COep)KaHHUE MPOLIECCOB CAMOOPraHU3aLUN U OK- 7 Jloknan, TecTHpOBaHHE,
3HaHus camMo00pa30BaHMsl, UX OCOOEHHOCTEH M TEXHOJIOTHI KOHTPOJIbHAS pabora,
peanu3anyy, UCXOns U3 IieJel COBEpUIICHCTBOBAHMS KOMIIJIEKCHAsI pabora,
po(eCCHOHAIBLHON ESITEIbHOCTH. IIpOBEpKa paboueii
3HaTh: XapaKTEePUCTHKN M MEXaHU3MBI ITPOLIECCOB TeTpaau
CaMOpa3BHUTHS U CaMOpeaTH3aluy JINIHOCTH;
3HaTh: OCHOBBI M MEXaHU3MBI YIIPABICHUS
BpEeMEHEM (TalM-MEHEDKMEHT).
3HaTh: CTPOEHUE MPOKAPUOT, aKapUOT, IYKAPHUOT; OIIK-3 KonTponsnas pabora,
(YHKIIOHAIBEHBIE OCOOEHHOCTH MHKPOOPTaHH3MOB KOMIIJIEKCHAsI pabora
pa3HBIX THIIOB, HX OOMEH BEIIECTB M OCOOCHHOCTH TECTUPOBaHME, IPOBEpPKa
aZlanTaliy K YCIIOBUSIM OKPY)XKAIOIIEH Cpesibl. paboueii TeTpay,
WHIMBHIYAIBHBIH OMpoc
2- sTan YMeTb: IIaHUPOBAaTh ILEeAM U YCTaHABIMBATh OK- 7 NnauBuayansHbI OMpOC;
Ymenus NIPUOPUTETHl IIPU  BBIOOpPE CIIOCOOOB  NPHHSATHUS IpOBEpKa paboueii
pELICHUH C y4eTOM YCIOBHH, CPEACTB, JTMYHOCTHBIX TeTpay, UTOTOBOE
BO3MOXXHOCTEH W BPEMEHHOH  IEPCHEKTHBHI KOMIUIEKCHOE  3aJaHue,
JIOCTHYKEHHST; OCYLIECTBIICHUS JIETEIbHOCTH. TECTUPOBAHME, TOKIA.
VYMeTh:  CaMOCTOSITENBHO ~ CTPOUTH  IpOIEecC
oBiajgeHust  MH(QOpMalueH, oToOpaHHOH U
CTPYKTYpPHUPOBaHHOMH JUIst BBINOITHEHUS
po(eCCHOHAIBHON ESITEIEHOCTH.
YMeTh: pealn30BbIBaTh JIMYHOCTHBIE CIIOCOOHOCTH,
TBOPYECKUI MTOTEHINA B PA3JIMYHBIX BHIAX
JIeITEIILHOCTH U COIMALHBIX OOIIHOCTSX;
YMeTb: pacupenessiTe 3a1a4 B MPOQecCHOHAIBEHOM
JeATETBHOCTH Ha JI0JITO-, cperHe- u
KPaTKOCPOUHBIE.
YMeTs: mpoBomUTh IUQQEepEeHINaTBHYI0 OKPacKy OIIK-3 WHauBHyanbHBIH OMPOC,
MHUKPOOPTaHU3MOB, OIIpeneNsTh TIPOIYKTHI IIpOBEpKa paboueii
MeTabomu3Ma pasHbIX TPyHIl MHKPOOPTaHU3MOB, TETpajy, TECTUPOBAHHE,
aHAJIM3UPOBATh  PE3YJIBTATHI OMOXMMHYECKUX KOHTPOJIbHAS pabora;
METO/IOB MCCIIEOBaHUS MUKPOOPraHM3Ma W Ha HX KOMIIIEKCHOE 3aJ[aHUE.
OCHOBE HJCHTH(UINPOBATH MHKPOOPTaHU3MBI [0
porna.
3-ii oTan Bnagers: npuemamu caMopa3BUTHUS U OK-7 WNHauBuayanbHBbIH,
Brnaners camopeanu3alyy B NpoecCHOHANBHOM 1 Ipyrux OIIpOC; MPOBEPKa
HaBBIKAMH | cepax IesTeIbHOCTH; paboueii Terpaay,
Brianers: nmpuemMaMy OCTaHOBKY LIENICH B TECTUPOBAHHE,
poecCnOHaIbHON ASSTENIFHOCTH, IITAHUPOBAHNS, TIO/ITOTOBKA JOKJIa/1a
METOIaMH ¥ HHCTPYMEHTAMHU BBITTOITHEHUS




KOHKPETHBIX 3a]1a4;

Brraners: KynbTypol MBIIIIEHUSI, CHOCOOHOCTBIO K
BOCIIPUSATHIO, aHAJIHU3y, 0000IIEHHI0 HHOpMAaLNH,
MOCTAHOBKE €M M BBHIOOPY MyTeH €@ IOCTUKEHHSL.

Brraners: HaBBIKaMU NTEPBUYHOM WACHTUPHUKALINT OIIK-3 WHauBHyanbHBIH OMPOC,
MHKPOOPTaHU3MOB. MpOBepKa paboueit
TeTpajd; TECTHPOBAHHUE,
KOMIUTEKCHOE 3a/IaHueE.

4.3 PeTHHI-IJIaH AUCHUIIIAHBI
PelTuHr-nnan IMCUUIIIMHBI PEJCTABIICH B MPUIIOKEHUH 2.

Bonpocbl KOHTPOJILHOH PadoOTHI
[Tpenmet mukpooOuonorus. 3anaun. OCHOBHBIC pa3/ieiibl M HAIPABIICHUS.
Kparkas ucropust pa3BuUTHsI MUKpOOHoIoTHH. BKiIag pycCKUX M COBETCKUX YUEHBIX B
pa3BUTHE ATON HAYKHU.
Pa3mepsl MUKPOOPraHu3MOB.
OTnMuuTenbHbIEC TPU3HAKU apXeil, OaKTepUidl U SyKapuid.
MecTornoiokeHrne MpoKapuoT B CUCTEME KUBOM MPUPO/IBI.
Mopdomorus 6GakTepuid.
XUMHUYECKUN COCTAB KJIECTOK MPOKAPHOT.
CrpoeHue OakTepuaibHOM KIETKH.
9. Kierounas crenka 6akrepuii. Oxpacka mo I'pamy.
10. Hamo6omo4ueuHbie CTPYKTYyphl OaKTepUaTbHON KIICTKH.
11. [IpugaTky ¥ MOBEPXHOCTHBIE CTPYKTYPhI OAKTEPHAIBHOM KIICTKH
12. JIBmxeHne OakTepuid.
13. lluromnasmaruueckas MeMOpaHa.
14. IluTomna3ma KIETKH.
15. Hykieoua v ero opranu3aiiusi.
16. Bximrouenns: 6akTepuaqibHON KIICTKH.
17. Cnopsl u criopooOpazoBanue. Jpyrue Byl nuddepeHnuanum 0akTeprHabHON KICTKH.
18. MUKpOCKOTTUUECKHE TPUOBI KaK 0ObEKTHl MUKPOOHUOIOTHUH.
19. Bupycol. O6mue cBoiicTBa, MOp(hOIOTHS, CTPOCHHE, APXUTEKTYpPa, pa3Mephl.
20. XuMHYEeCKHI COCTaB BUPYCOB.
21. Bupycusie HK.
22. B3auMoieiicTBHE BUPYCA U KIIETOK.
23. PenipoayKiiusi BAPYCOB.
24. TIporcxokIeHUE BUPYCOB, UX KJIACCHU(PUKAITHS.
25. bakrepuodaru. JInzorenus.
26. OHKOTE€HHBIEC BUPYCHI.
27. Untepdepennns BupycoB. UutepdepoH.
28. Bupouapl U NpUOHBI.
29. PocT 1 pa3MHOKEHHE MUKPOOPTaHU3MOB.
30. KynbTuBHpOBaHHE MUKPOOPTaHU3MOB.
31. Ilepuoanueckoe KyapTuBUpoBaHue. Ma3pl pocTa MUKPOOPTaHU3MOB.
32. HenpepsiBHOE KynbTUBUpOBaHUE. [IpmMeHeHrne B OMOTEXHOIOTHUH.
33. CUHXpOHU3UPOBAHHOE KYJIbTUBUPOBAHHUE.
34. Buipl 13BMEHYMBOCTH OaKTEPHil.
35. I'eHbl NPOKApHOT.
36. MyTtauuu y MUKpOOPTaHU3MOB.
37. MyrarenHbie (aKkTOpBHI.
38. Jlucconuanuu y MUKpOOPraHU3MOB.
39. I'eneTnyeckas pekoMOWHAIMS Y OaKTEPUIA.
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40. Tpanchopmarusi.

41. Tpancaykuusi.

42 . Kouproramus.

43. Tlna3muapl GakTepuii.

44. Cenexkuusi MUKPOOPTaHU3MOB.

IIpuMmep BapuaHTa KOHTPOJIbHOMH PadOTHI:
buner 3
1. Mopdomorust 6akrepwii.
2. Penmponykuusi PHK-conepxaniux BUpycoB.
3. CTtpoeHue onepoHa.

Kpumepuu ouenku (¢ 6annax):

3a OTBETHI Ha BOMPOCHI B OMJIETE CTYICHT MOXET IMOJIy4uTh MakcuMmaibHO 10 Gamios. B
ounere cogepxutcs 3 Bonpoca. OLieHUBaeTCs BECh OTBET HAa BCE BOIPOCH! KOMILJIEKCHO, a HE Ha
OTHEILHBIN U3 HUX.

- 9-10 6annoB BBICTABISAETCS CTYIEHTY, €CJIM CTYIEHT Jall MOJIHbIE, Pa3BEPHYThIE OTBETHI
Ha BCE TEOPETHYECKHE BOIPOCHl OujeTa, MPOJEMOHCTPUPOBAI 3HAHHE (YHKIIMOHATBHBIX
BO3MOXHOCTEH, TEPMUHOJIOTHUH, OCHOBHBIX 3JIEMEHTOB.

- 5-8 GannoB BBHICTABISETCS CTYACHTY, €CIIM CTYIEHT PAacKpbUl B OCHOBHOM TE€OPETUYECKUE
BOIPOCHI, OJTHAKO JOMYIICHbl HETOYHOCTU B OTPEACICHUN OCHOBHBIX MOHATHH. [Ipu oTBeTe Ha
JOTIOTHUTENbHBIE  BOMPOCHI  JIOMYIIeHbl HeOosibliue HeTouYHOCTH. [Ipu  BhINMOIHEHHH
MPAKTHYECKOM YacTH pabOThI TOMYIIEHBI HECYIIIECTBEHHbIE OIINOKH;

- _3-4 Oamna BbICTaBISETCS CTYIGHTY, €CIM IpPU OTBETe Ha TEOPETUUYECKUE
BOIIPOCHI CTYACHTOM JOIMYIIEHO HECKOIbKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAaHWU OCHOBHBIX
noHsTul. JIoruka M TOJHOTA OTBETa CTPAJAlOT 3aMETHBIMHM H3bSHAMHU. 3aMETHBI MPOOeIbI
B 3HAHMM OCHOBHBIX  MeETOJOB. Teopernueckue BOMNPOCHI B  LEJIOM  M3JIOKEHbI
JOCTaTOYHO, HO C MpOIycKaMH Marepuana. VMmeroTcs nmpuHIMNUAIbHBIE OMIMOKH B JIOTHKE
MOCTPOEHHMS OTBETA HA BOIPOC.

- 1-2 Ganna BBICTABISETCS CTYIEHTY, €CIM OTBET CTYIEHT IIJIOXO OPHEHTHUPYETCs B
BOIIPOCE, JIOMYCKAET rpyObIe OIIHOKH.

BOIIpOCbI AJIs MOATOTOBKU K MMCbMEHHOMY KOMIVIEKCHOMY 3aIaHUIO

—

[Tpenmet mukpooOuonorus. 3anaun. OCHOBHBIC pa3/ieiibl M HAIPABIICHUS.

Kparkas ucropust pa3BUTHsI MUKpOOHOIoTHH. BKiIa pycCKUX M COBETCKMX YUEHBIX B
pa3BUTHE ATOUN HAYKHU.

OTnuyuTensHble MPU3HAKU MPOKAPUOTHUECKON M 3YKAPUOTUYECKON KIIETKH.
Mopdomorus 6GakTepuid.

CrpoeHue OakTepuanbHOM KIETKH.

Krnerounas crenka 6akrepuii. Oxpacka no ['pamy.

Hano6oo0ueunbie cTpyKTyphl OaKTepUaTbHON KIIETKH.

[IpunaTku U MTOBEPXHOCTHBIE CTPYKTYPhl OaKTepraibHOM KIETKH

JIBrokeHue GakTepuii.

10. [{uTomnazmaruyeckas MemMOpaHa.

11. I{uTtomnasma KIeTKH.

12. Hyknieou u ero opraHusanusi.

13. Brirouenus 0akrepuanbHON KIETKH.

14. Cniopsl u ciopoo6pazoBanue. [Ipyrue Buapl quddepeHunaniu 6akTepuaaTbHON KICTKH.
15. Mukpockonndeckue rpuobl Kak 00bEKThl MUKPOOHOJIOTHH.

16. OTHOKJIETOYHBIE BOJIOPOCIIH.

17. Ilpocrenue.

18. Bupychl. O6mue cBoiicTBa, MOpPGOJIOTHS, CTPOEHUE, aPXUTEKTYpa, Pa3Mephl.
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19.
20.
21.
22.
23.
24.

25

31

43

55

58

59.
60.

61

65.

66.

XUMHUYECKU COCTAaB BUPYCOB.

Bupycusie HK.

B3aunmopeiicTBue Bupyca U KIETOK.
Penpoaykuus Bupycos.

[IpoucxosxaeHne BUPYCOB, UX KilacCU(pUKaIUs.
bakrepuodaru. JInzorenus.

. OHKOTeHHBIE BUPYCHI.
26.
217.
28.
29.
30.

HNutepdepentius supycoB. MaTepdepoH.

Bupoupl 1 puoHEL.

Poct u pa3MHOXEHHE MUKPOOPTaHU3MOB.

KynbTuBUpOBaHHE MUKPOOPTaHU3MOB.

[Mepuonnveckoe KynbTHBUpOBaHKHEe. Pa3bl pocTa MUKPOOPTaHU3MOB.

. HenpepriBHOE KynbruBUpOBaHue. [IpuMeHeHrne B OMOTEXHOIOTHH.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

CHHXpOHU3UPOBAHHOE KYJIbTUBHPOBAHUE.
Bubl n3aMeHUMBOCTH OakTepHid.

['enbI pokapuoT.

MyTaium y MUKpOOPTaHU3MOB.
MyrareHHbie (haKkTOPHI.

Jluccouuanuu y MUKpOOPTraHU3MOB.
I'eneTnyeckas pekoMOMHAIMS Y OaKTEPUIA.
Tpancdopmarims.

Tpancaykius.

Konrnroramnus.

[Tna3Mubl 6akTepuid.

. Cenexuus MUKpOOPTraHU3MOB.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

Oco0eHHOCTH MeTaboIM3Ma Y MUKPOOPTaHU3MOB.
depMeHThl MUKPOOPTaHU3MOB.

MexaHu3M peryasiuuu oOMeHa BELeCTB.

Tunel cymecTBoBaHUs OaKTEpHUiA.

Pa3nooOpasue cnoco6oB u hopm nuTaHus y OaKTepuid.
[TocTymuieHne SK30r€HHBIX BEIECTB B KIIETKY.
VlcTOYHMKY NUTaHUSL Yy MUKPOOPTaHU3MOB.
Meta0osii3M NMUTATENbHBIX BEIIECTB.

buonoruyeckoe okKuciIeHHE U €r0 0COOEHHOCTH.
Crioco0bl oNTy4eHHs S3HEPTUU MUKPOOPraHU3MaMU U IyTH €€ TpaHchopmaluu.
VYriepoHOe TUTaHUE MUKPOOPTaHU3MOB.

. A30THO€ MUTAHHUE Y MUKPOOPTraHU3MOB.
56.
57.

Pons AT® B nporiecce Merabosi3ma U CrocoObl e 00pa3oBaHuUs.
AstoTtpodnas pukcarus COz.

. Huxn ApHoHa. 3HaueHue B MetaboauzMe. Hamnuue u GyHKITMOHUPOBAHUE Y PA3TUIHBIX

MHUKpPOOPTaHU3MOB .
[ukn KaneBuna-baccama. Haimune 3Toro nukia y pa3iidHbiX MUKPOOPTaHU3MOB.
Hcnons3zoBanne mukpoopranuzmMaMu Ci COETMHEHUN 17151 TUTAHMUSL.

. Ucnionb3oBanne mukpoopranuzmaMu Cz COSTMHEHUM NIl TUTAHMS.
62.
63.
64.

brocuHTEe3 aMHHOKHCIIOT M apOMaTHYECKUX KUCIIOT MUKPOOPTraHU3MaMH.
brocuHTEe3 HU3KOMOJNIEKY/ISIPHBIX COCANHEHHH MUKPOOPTaHU3MaMH.

A30T atMocdepsl KaKk ICTOYHUK a30THOTO TMUTAHUS JJIS MUKPOOPTaHU3MOB.
MexaHu3M a30T(UKCAIMH, 3HAYEHUE ITOTO MPOoIecca B MPUPOJIE.
CBOOOIHOKUBYIIHE B TTOYBE a30TOPUKCUPYIOITUE OAKTEPUH M MX XapAKTEPUCTUKH.
3Ha4YeHUE ITUX MUKPOOPTaHU3MOB B IIPUPOJIC MUKPOOPTaHU3MOB.

KnybenbpkoBbIe OakTepuu. PacripocTpaHeHre B IpUPOE U UX 3HAYCHHE.



67.

68.

69.

70.

71.
72.
73.
74.
75.
76.

77.

78.
79.
80.
81.

82.
83.
84.
85.
86.
87.

88.

89.
90.

91

92.

93.
94.

95

96.
97.

98.

99.

Bbpoxxenus. OCHOBHBIE IPYIIBI MUKPOOPTaHU3MOB, BbI3bIBAIOIIHE

opoxxenue. Cucremaruka Opokenus mo B. M. [llanonrHuKoBY.
I'exco3oaudocdarHplii MyTh - MyTh COPAKUBAHUS YIIIEBOJOB MUKPOOPTaHU3MAMH.
Hanuuue u GyHKIIMOHUPOBAHKE ATOTO MTyTH Y MUKPOOPTaHU3MOB. 3HAYECHHUE.
3HaueHue rekco3oMoHodochaTHOTO MyTH cOpakuBaHus yriieBo10B. Hamuuue u
(GYHKIMOHUPOBAHUE ATHX MyTEHl Y MUKPOOPTaHU3MOB. 3HaUCHUE.
MomnouHoKucI0€ OposkeHHe. XapaKTepUCTUKa MUKPOOPTaHU3MOB. XUMH3M. [TpoayKThI
OpO>KEeHHSI.

[IpakTHueckoe UCTOIb30BAaHUE MOJIOYHOKHUCIIOTO OpPOKEHHUS.

[IponmmonoBoe Opoxkenue. Bo3oynurenu, XuMu3M, MPOAYKThI OpOKECHHS.
[IpakTrueckoe UCTONb30BAHUE MPOTUOHOBOTO OPOKEHUSI.

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

MacnsHo-kucnoe Opoxenre. MUKpOOPraHU3MbI, BHI3BIBAIOLIUE 3TOT MPOIIECC.
XUMU3M, POJTYKTHI OPOKEHUSI.

AtneroHOOyTHIIOBOE OpOoKeHHEe. MUKPOOPTraHU3Mbl, XUMH3M, TTPOTYKTHl OPOKEHUSI.
JIByx(ha3HOCTH OpOKEHUSI.

[IpakTHueckoe UCIOIb30BAaHUE MACISHO-KUCIIOTO OpPOKEHHUS.

I'omoamnerarHOE OpOKEHHE.

MypaBbHHO-KHCIIOE OPOKECHHE.

AHa’poOHbIE MUKPOOPTaHU3MBbI, Pa3pyLIAIOINe KIETYaTKy. XapaKTepUCTHKA 3TOTO
npoliecca, 3Ha4eHHe.

BbposkeHne neKTMHOBBIX BellecTB. XUMH3M Ipoliecca, 3HaYeHHe 3TOTo Mpoliecca.
AnaspobHas amMoHupuKalusa. MUKPOOPraHU3Mbl, XUMHU3M, 3HAUCHUE.

AnpobOHOE IpIXaHHE MTPH YCBOECHUHU OPraHHUYECKHUX CyOCTPAaToB.

Huxn Kpebea.

Jp1xaTenbHas Lenb.

OxucreHre OpraHnyecKux BellecTB (KCUilaH, TUTHUH, KpaxMall, IeKTHH,
YIIIEBOAOPO/IbI, AKUPHI) MUKPOOPTaHU3MaAMH.

AdpoOHBIE MUKPOOPTaHU3MBI, Pa3pyLIAIOLINE KIETYaTKy. XapaKTepUCTHUKU
MUKpPOOPraHU3MOB U UX 3HaY€HHE B MpUpoJe. XUMHU3M IpolLecca.

AnpoOHas aMmMoHUUKaIK. XUMU3M TIpoliecca. 3Ha4eHUE B MPUPOJIS
AMMOHUUKAIUS MOYEBUHBI.

. HenmonHoe oxuciieHne XuMHYECKUX CyOCTPaTOB, OCYLIECTBISIEMOE

MHUKpOOpraHu3MaMu. 3Ha4eHHUE B PUPOJIE.

YKCYyCHOKHCIIBIE OaKTeprH. XUMU3M YKCYCHOKHCIIOTO OposkeHus. [1IpoayKThl,
oOpa3yroruecs Mmpu mporiecce.

[TonyyeHne TMMOHHOM M IPYTUX OPTaHUYECKUX KUCIIOT.

[IpakTHueckoe UCTOIb30BAHUE YKCYCHOKHCIIOTO OpOKEHUSI.

. AHaspoOHOE JbIXaHue Kak croco0 MOydyeHHs SJHEPTUU. XapaKTep

MHUKpPOOPraHU3MOB. XHUMHU3M IMPOIIECCOB.

MeTtanoBoe OpokeHHE U METaHOOpa3yroIue OaKTepur. 3HAYCHHUE B IPUPOJIE.
Jenutpudukanus. XuMu3M npoiecca. XapakKTepuCTUKH MUKPOOPTaHU3MOB U

WX 3HaYCHHE B MPUPOJIE.

Jecynbdaranus. XapakTepUCTUKU MUKPOOPTaHU3MOB, METa0O0JIU3M U UX 3HAYCHHE B
IpHUpoJIE.

dymMmapaTHOE JbIXaHUE.

100. KapOonarHoe npixanue.
101. XeMocHuHTe3. XeMOJUTOTPO(PHBIE MUKPOOPTaHU3MBbI 0COOCHHOCTH

KOHCTPYKTUBHBIX U DHEPreTUYECKUX MpolieccoB. PacnpocTpanenue B npupoje u
UX 3HaYCHHE.



102. Hurpuduxkamus, a3l nponecca. XapakTepuCTUKH MUKPOOPTaHU3MOB U
WX 3HaYCHHE B MPUPOJIE

103. Kenezobakrepun, xapakrepructuka. OcoOeHHOCTH MeTaboHr3Ma.
Pacnipoctpanenue B mpupo/ie U 3HaYeHHE

104. Cepobakrepun, nx xapakrepuctuka. OcCOOCHHOCTH MeTaboIn3Ma.
Pacnipoctpanenue B mpupo/ie U 3HaYeHHE

105. Bonoponnsie 6akrepun

106. OKucieHrne OKUCH yIiepojia

107. dotoTpodHbIE OAKTEPUH.

108. Crpoenue (pOTOCHHTETUUYECKOTO ammapara 3yO0akTepui.

109. bakrepuanbhblii POTOCHHTE3 C BBIJCIICHHEM U 0€3 BBIJCICHHS
kuciaopoaa. Micnonp3oBaHue SHEPrUM CBETA rajo OaKTEpUSIMH.

110. OcCHOBHBIC U BCTIOMOTATEIbHbBIC MTUTMEHTHI (POTOCHHTE3UPYIOITUX
Oaxtepuii. CoctaB, GyHKIHS U UX POJIb B (DOTOCHHTESE.

111. Mexanusmbl poTocuHTE3A.

112. JleticTBre pU3HUCCKUX U (PUBUKO-XUMHIECKUX (PaKTOPOB HA MUKPOOPTaHU3MBI

113. JleficTBre XUMHUUYECKUX (DAKTOPOB HA MHUKPOOPTaHU3MBI

114. Crepunuzanus, KOHCEpBUPOBAHKE, BBICYIIIUBAHUE

115. ®opMbl B3aMMOOTHOIIIEHU MUKPOOPTaHU3MOB MEXIY COOOM U ¢
BBICIIMMH OpraHU3MaMH.

116. B3anmMooTHOIIEHHIT MUKPOOPTaHU3MOB C PACTCHUSIMH.

117. buocuHTe3 aHTHOMOTHKOB MUKPOOPTraHU3MaMH, MPAKTUYECKOE UCIIOJIH30BaHHE.

118. Knaccudukarus aHTHOMOTHKOB.

119. MexaHu3MbI 1efiCTBUSI aHTHOMOTHKOB.

120. TeTpanuKIMHOBBIE AaHTUOMOTHKH, CIIEKTP UX JICUCTBUS, TTOJYICHHUE
Y IPUMEHEHHUS.

121. [Tennuunnuubl. XumMuueckoe ctpoenue. [lonycunreTnyeckuit
Croco0 MoJy4YeHUsI.

122. YCTOWYNBOCTH MUKPOOPTAaHU3MOB K aHTHOMOTHKAM U
JIEKapCTBEHHBIM Ipenaparam. R-paxkTtopsl.

123. ®opMbI B3aUMOOTHOIIIEHUI MUKPOOPTaHU3MOB C dKUBOTHBIMU U YEJIOBEKOM.

124. [TaroreHHbIE MUKPOOPTaHU3MBI.

125. @DaKTOphl MaTOT€HHOCTH U BUPYJIEHTHOCTH MUKPOOPTaHU3MOB.

126. YyacTtue MUKpOOPraHUu3MOB B KPYTOBOPOTE a30Ta B MPUPOJIE.

127. VYyactue MUKpOOPraHU3MOB B KPYTOBOPOTE YITIEPOJIa B IPUPOJIE.

128. YyacTtue MUKpOOPraHu3MOB B KPYTOBOPOTE CEPBI B MPUPOJIE.

129. YyacTre MUKpOOPraHu3MOB B KpyroBopoTte docdopa B npupoe.

130. Mukpo6Hbie MecToOoOUTaHMS. DYHKIIMH MUKPOOPTAaHU3MOB B TIPUPOJIE

131. MukpoOroIorndYecKas OYMCTKa CTOYHBIX BOJT

132. [TpoMbllITIEHHOE UCTIOIB30BaHUE MUKPOOPTaHU3MOB

133. HaponHoxo3s1iiCTBEHHO€ 3HaY€HHE MUKPOOHOIOTHH

134. [TpobGnema mpoMCXOKICHUS U IBOJIOIUN KU3ZHU

135. Cucremarnka MUKpOOpranu3mMoB. OO0IIue TOHATHS

136. CucreMaruka npoKapuoT

BapuaHT KoMIJIeKCHOM PadoThI
YACTD 1. I1pu BeIMOJHEHUH 3aJJaHUH ATOM YaCTH HEOOXOAMMO U3 MPEIIOKECHHBIX BAPHAHTOB
OTBETOB BBIOPATH OJIMTH BEPHBII.



1. Metox muddepeHImansHoi OKpacky, A) A. Ban Jlepenryrom
b) X. I'pamom

OCHOBAHHBIH HA HAJMYHAHU U
0COOEHHOCTSX COCTaBa KJICTOUHOM B) P. Koxom

CTEHKH, pa3paboTaH:






I') JI. I[Tactepom

2. Kakue nuroreHeTHUEeCKHE/ MOJIECKYIISIPHBIC
0COOEHHOCTH OTJIMYAIOT MPOKAPUOT OT
SYKapuoT

A) Hanmu4Ke eUHCTBEHHOTO PEIUIMKOHA

b) nHanmuune rucToHoB

B) nuneiinas ¢popma xpomocomuoit JJTHK
I') ranmnuume otnensubix PHK-nommMepas
g cuare3a PHK

3. KneTtouHoli CTEHKH HE NMEIOT:
a) aKTHHOMHUIICTHI

0) GarusIBI

B) MHKOILJIa3MBbI

I') PUKKETCHUU

1) XJTaMUIAN

4. HazoBuTe npu3Hak MEMOpPaHHBIX
JIUTIAJIOB apXe, KOTOPBIH 0OBEIUHSIET UX C
YaCThIO JIUTIUIOB OaKTepHii:

a) MOJICKYJIbI JIMTIUJIOB apXer coaepxKaT
JIBOMHBIE CBS3U.

0) NIMKaHOBBIM OCTOB CBs3bIBaeTCs PB-1,3-
IMKO3UIHOM CBS3bIO;

B) JIMIIUJIBI apXEH COJIEPIKAT MPOCTYIO
3(UPHYIO CBS3b;

I') B COCTaB JIMIHJIOB apXe BXOJUT
OCTaTOK TJIHMIIEPOJIa.

5. Baeknerounas popma Bupyca
Ha3bIBACTCH. ..

A) BUpHOH

b) Bupoun

B) npuon

I)

BHOPHOH

6. ['eneTnyeckas pekoMOUHAIINS,
00ycI0BICHHBIEC TIEpEHOCOM (harom
¢parmenToB JIHK HaswiBaercs...
A) KOHBIOTAITUS

b)

TpaHchopMaIus

B) tpancoykius

I') kpoccunTOBED

7. B xakyro ¢a3y pocta pa3zBUTHS

HaOTFOaeTCsl MaKCUMAJIbHAsI CKOPOCTh
JeTICHHsT KJIETOK HaOIroIaeTcs?

A) nar-¢aza

b) nor-daza

B) cranmmonapnas daza

I') paza BeDKUBaHUS

8. I[lepeHoc MoJeKys BelllecTBa yepe3
MeMOpaHy, He COTPSKEHHBINA C BCTPEUHBIM
WM COIMYTCTBYIOIUM MEPEMEIIEHUEM
MOJIEKYIT IPYTUX BEIECTB Ha3bIBACTCHA. . .
A) aHTHTIOPT

b) cumnopr

B) yaunopr

I') HanpaBneHHBIN TPAaHCTIOPT

9. IIpu rerepodepmeHTaTUBHOM
MOJIOYHOKHCIIOM OpOXXEHHH caxapa
npeoOpas3yroTcsl B MUPYBAT MO MyTH:

A) TuKoau3a

b) nenrozodocharnomy mytu

B) keroae3okcudocdormokoHaTHOMY ITyTH
I') Kpebeca

10. Ipotecc Paznoxenus OenkoB
MHKpPOOpPraHU3MaMHU Ha3bIBACTCS:
A) amMoHUUKAITHS

b) auTpudukanms

B) nerpananus

I') accummsiust

11. Ilpu Hanu4Yue BHICOKUX
KOHIIGHTpAIMi OpraHu4eCcK1X BEUIECTB B
cpene pactyt: A) aykcoTpodsl

b) omurorpodsr

B) xommotpodst

I') mutoTpodsr

12. Kakoil TeMneparypHblid 1Uana3oH
SBJIIETCS ONTUMAJIbHBIM 151
pa3BUTHUS MICUXPODUITHHBIX
MHUKpoopranu3moB? A) 15-25°C

b) 10-20°C

B) 0-10°C

I') 5-12°C



YACTD 2. [Ipu BBINIOTHEHUHU 3aJaHU ATOW YacTH HEOOXOIMMO M3 TMPEIIOKCHHBIX BapHAaHTOB

OTBETOB BI)I6paTI) HCCKOJIBKO BCPHBIX OTBETOB, HaWUTH COOTBETCTBUEC, BIIMCATh HGI[OCTaIOI_HI/Iﬁ
OJICMCHT WJIM JaThb OI[HOC.]'IO}KHI)II\/'I OTBET

1. I'pammionoxuTeabHbIe OaKTEpUN XapaKTEPUIYIOTCA. ..



A) HanmM4YKMeM MepUIIIa3MaTuYeCcKoro
MIPOCTPAHCTBA

b) HanmmuneM TeMX0eBBbIX KHCIIOT B
COCTaBe€ KJIETOYHOUN CTEHKU

B) moBsIlIeHHOM MPOHUITAEMOCTHIO
KJIETOYHOM CTEHKHU 3a CYET BHIMBIBAHUS
JUNUAOB CIIUPTOM

I') nanuuue

MHOTOCJOMHOTO

MEeNnTUAOIINKaHa

2. Kakue u3 nepedrcieHHbIX YTBEPKIACHUM
XapaKTepU3yloT aHTUOMOTHK
DpUTPOMUIIUH?

A) oTHOCSTCS K OeTa-1aKTaMHBIM
COCTMHEHUSIM

b) oTHOCHTCS K KiTaccy MakpoJuI0B

B) monaBnsier cunTe3 OenKoB

I') mogaBisieT cUHTE3 KICTOYHOM CTEHKU
J1) moxaBisieT CUHTE3 MMypUHOB U
MUPUMHINHOB

3. Kakurie MUKpPOOpPraHU3Mbl HE OTHOCATCS
K IPOKapuoTaM M CIIOCOOHBI K
OKCUTCHHOMY (hOTOCHHTE3Y:

A) Leuconostoc  b) Nostoc

B) Anabaena I') Chloronema

M) Spirogyra

4. K MukpoopranmsMam, criocoOHbIM
pacTv B TEMHOTE Ha MHUHEpaIbHOM
MUTATEIBLHOM CpEJIe, HE CoAepKaIleH
OpraHuKH, OTHOCATCA. ..

A) BOAOpOIHBIC OaKTEPHH

b) nenurpudukarops

B) cepobakrepun

I') meTritoTpO GBI



5. [IpeumyiiecTBa 6akTepuii Kak 00bEKTOB OMOTEXHOJIOTUH COCTOSIT B TOM, YTO:

a) OMOCHHTETUYECKUH armapar 0akTepuid BCera Mo3BoJisieT 0e3 TOTOJIHUTEIbHBIX
M3MEHEHHI BCTPAMBaTh YEIIOBEUECKUE TEHBI IS TIOJTYUEHHS] pEKOMOMHAHTHBIX OCJIKOB;
0) cBO¥CTBa HOBOTO IITAMMA-TIPOJIYIIEHTAa HE U3MEHSIFOTCS U HE TEPSIOTCS HA
MPOTSDKEHUH JUTUTEIILHOTO BPEMEHH B MPOIIECCE €r0 HEMPEPHIBHOTO KYJILTUBHPOBAHUS;
B) 3 peKkTuBHBIC TPUPOHBIE MPOTYIICHTHI, KaK MTPABHJIO, HE YYBCTBUTEIBHBI K BUPYCaM H
MOJIABJISIOT PAa3BUTHE OMIOPTYHUCTUICCKUX OaKTepHUii-3arpsi3HUTENCH;

I') COYETaHUE UHTECHCUBHOCTHU NMPUPOCTAa OMOMACCHI U OMOCUHTETHYECKOH aKTUBHOCTH
MO3BOJISIET MOJIyYaTh ropasio 0oJbIle MPOAYKTa Ha SAMHHUILY CyOCcTpara, YeM MpH
UCIIOJIb30BAHUN PACTUTEIBHBIX WIIH )KUBOTHBIX OMOOOBEKTOB.

1) OGaKTepUu — MPUPOTHBIC TIPOITYIIEHTHI MHOTHX CIIOKHBIX JUISI XUMHYECKOTO CHHTE32
BEIICCTB, TAKUX KaK aHTHOMOTUKU ¥ BUTAMUHBI.

6. YKaXuTe, COOTBETCTBYET (+) UM HE COOTBETCTBYET (-), YKa3aHHBIN MO ITUppamMu
XapaKTePUCTUKH OAKTEPUSIM M TPUOBI.

[Ipusnaku: 1) ecThb A1pO, OTACICHO OT ITUTOTUIa3MbI 000JIOUKOM; 2) €CTh BHABI-CAIPOTPOdEI;
3) ectb BuIbI GOTTPOdEI; 4) 11 HEKOTOPBIX BUIOB XapaKTePeH CUMOMO3 ¢ PACTECHUSIMH; 5)
CIIOCOOHBI K HEOTPaHUYEHHOMY POCTY

1 2 3 4 5
bakrepun
1§57 (3331
7 . CooTHecuTe Mexay coO0i 3a001€BaHNE W BBI3BIBAIOIIUI €0 IMaTOTEH.
3aboneBanue ITaToren:
1. JIamOmmo3 A. Bacillus anthracis
2. Cubupckas s3Ba b. Yersinia pestis
3. Tybepkynes B. Giardia intestinalis
4. BybonHast uyma I. Mycobacterium

8. CooTHecHTE MEX Ty COO0H MUKPOOPTaHU3M U €T0 U300pakeHHE.
1. Ebolavirus 3. Saccharomyces cerevisiae
2. Paramecium caudatum 4. Escherichia coli

9. YcTaHOBHTE COOTBETCTBHE MEX/Ty KOHEUHBIMHU TIPOIyKTamMu (1 ¥ T.71.), TOJTy4aeMbIMU B
Pa3IMYHBIX OMOTEXHOJIOTHYECKUX IPOU3BOICTBAX U YUACTBYIOIIUMH B HUX MUKPOOPTaHU3MaMHU
(AuTn):

KoHneunblil mpoayKT OMOTEXHOJOTHIECKOTO Mukpoopranu3mMsl
nporecca



https://ru.wikipedia.org/wiki/Giardia_intestinalis
https://ru.wikipedia.org/wiki/Giardia_intestinalis
https://ru.wikipedia.org/wiki/Giardia_intestinalis

1. GeJIKOBO-BUTAMHUHHBIE KOHIIEHTPAThHI
2. anmaopuiuH;

3. HUTparuH

4. cubupesi3sBeHHas BaKIIMHA

A) MOJIOYHOKHUCIIBIE OaKTePUHU
b) Ganumis

B) npoxokn

I') kmyOeHbKOBBIC OaKTEpPHH

10. YcraHoBUTE MPUHAJUICKHOCTh POJia MUKPOOPTraHU3Ma U ero 00Jiee BBICIIUM TaKCOHOM.

Pon

dunym

1) Streptococcus
2) Treponema

3) Rickettsia

4) Micobacterium

A) Actinobacteria
b) Spirochaetes
B) Firmicutes

I') Proteobacteria

11. Ha pucynku ¢ ommbKkoil n300pakeHa CTpyKTypHasi (hopMysia MyperHa — OCHOBHOTO

BEIIIECTBA KJICTOYHOM cTeHKH OakTepuid. HalimuTe ommOKy U ucrpaBbTe ee.

N-auetuirnokosa-
MHH

CH,0H

N-auetunmypamosast

KHCJIOTA
CH,OH

A

HNCOCH,

NHCOCH,
H,C— CHf(I: o

L- u3

D-rnyramMuHoBast
KHCNoTa

Me30-JInaMHMHONMMe-
| JIMHOBAs KUCIIOTA

D-ana

12. IlepeuncnuTe 0CHOBHBIC MMPOIYKTHI MPOMTPHUOHOBOKHUCIIOTO OPOKESHHS

13. Kakoit (hepMEHT KaTaIM3UPYET PEAKIIUI0, 0003HAYECHHYIO 3HAKOM « 7%

ATD

AJlD

::DNHJ

AKTHBALIMA

1

Boccranosaenne
axoTa

I

I'MJIPOI'EHAZA J

El'l"l'l‘l- JIOKCHH

Jlowop
KT pona

14. Kakoe coeauHeHue, 0003HAUEHO 3HAKOM «?» 3alMIINUTE Ha3BaHUE U CTPYKTYPHYIO

(opmyay.

I

Jlonop
‘llHI TOoHa
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CH OH-COOH CH ,-NH -COOH

Iuikoaesan .
o Muugun
Kuckoma

Héaounan kucaoma
Anemun-KoA

aa*
HAH

KoASH

[{asencaoyrcynan Kucaoma

HMupoesunozpadnan Kucaoma

@ochoeroanuposuno-
Zpadnan Kucroma

YACTD 3. JlaiiTe pa3BepHYTbI OTBET C MOSICHEHUEM.

1.Haitgute om0k B TPUBEACHHOM TEKCTE. YKKHUTE MPEIOKEHHUS, B KOTOPBIX OHH CJICJIaHbI,
WCIIPaBBTE U MOSICHUTE.

A) Kietku MUKPOCKOTTMYECKMX TPUOOB UMEIOT KJIETOYHYIO CTEHKY, COCTOSIIIYIO U3 LIEIIOI03BI.

b) B xnerkax rpu6oB cunte3 AT® ocymiecTBiIseTcs B MUTOXOHIPUAX U Iuactuaax. B) V
rpu0OOB B KJIETKax 3amacaercs rukoreH. [') Mopdonoruuecku opral CriopoHOIIICHHS TpUOOB
pona Aspergillus npencraBiieH BeToukaMu, rpuooB poja Penicillium — ronoskamu. J1) Crioco6
MUTaHUS TPUOOB reTepOTPOdHBIN.

2. 3anuimTe cXeMy CIIUPTOBOTO OPOKEHUSI.

3. Yto nzobpaxeHo Ha pucynke? [logpoOHO onumuTe cTpoeHne U (PyHKIIMK BCEX YYaCTKOB.
1

Kpumepuu ouenku (¢ 6annax):

B xoMmIiekcHy 0 paboTy BXOAAT Tpu OJIOKa 3aJaHUM:

1) rectoBas yacThb ¢ BeIOOpOM 1 BepHoro otBera. OrieHuBaercs B 6 6amios (mo 0,5
Oasia 3a BEpHBIM OTBET Ha 1 BOmpocC).

2) TecToBas 4acTh C YCIIO)KHEHHBIMU BOIIPOCaMH (BbIOOP HECKOJIBKUX MPABUIBHBIX
BapHaHTOB OTBETA, HAXOXKIECHHE MPABIIBHOTO COOTHOIIEHUS, OTBET Ha BOIIPOC B BUJIE
OJIHOTO TepMHUHA). MakcuMallbHOE Korm4ecTBO OaiioB 14 (o 0,5 6amioB 3a 1 mpaBUIbHBIN
OTBET Ha TECTOBYIO YacTh W 10 1 Oaymty 3a OTBET, TpeOyIOIIMi AaTh onpeaesieHnue / moaooparh
MPaBUIILHBIA TEPMUH).

3) kparkuii oTBET Ha BONpocCHI (3 Bompoca). OeHUBAIOTCS aHAIOTUYHO
KOHTPOJILHOU paboTe. MakcuMallbHOE KOJIU4ecTBO OayioB — 10.

TecTupoBaHue N0 JUCHUIITUHE
«MuKpoOno10rusi, BUPYCOJIOT UsD)

Tect mo Teme «Ctpoenune u MOp(oJiorusi 6GaKTepuin
HazBanue Gakrepuit dopma Pacnonoxxenne
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1.Meningococcusneisseria a. Map [.omnHOYHOE

2. Nitrobacterwinogradskyi 0. HmwmmnTp II.momapuoe
3. Plectridiumpectinivorum B. 3Buras II1.terrouxkoit
4. Desuifovibriodesulfuricans I'V. rpynmoit

5. Thiobacillusdenitrificans

Tect mo Teme «Bupycbi»
1. Obsa3amenvHbiMU KOMNOHEHMAMU 8UPYCHOU YACMUYbL ABIAIOMCS

A) IHK u PHK, b) IHK wim PHK , B) cynepkancunnbie 6enku, I') kancuaasie 6enku, /1)

munuel, E) pubocomsr, XK) murmna u KryTukH.

2. Bmopas enympukiemounas ¢paza npooykmusHo20 YUKIA 8UpyCcos8 Kao4aent
A) camocOopky BupycHbIX yacTull, b) BctpauBanue Bupycnoi JJHK B reHom xo3simHa, B)
JIOKaJIbHOE pa3pylieHrue 000104UeK KIETKH X031uHa, ) perumkaruio u Tpancisiuio HK, 1)

BBIXOJ] M3 KJIETKH BUPYCHBIX YacTHll, E) Onocunte3 BupycHoro Oenka, JX) pa3zaeBaHue BUpyCHOH

Y4acTHIhI, 3) aOCOpOIMI0 BUPYCa Ha KIETKE XO3sIMHA.
3. Hatime onpedenenue supozenuu.

Tect mo Teme «'eHeTHKA M KYJIbTHBHPOBAHHE MUKPOOPTAHU3MOB»
1. K mymayusam Mukpoopeanusmos OmHocamcs
A) nosiBeHre HOBOTO MPU3HAKA TPU U3MEHEHUH T'eHa
b) mosiBieHune HOBOTo MpHU3HAKa IPU U3MEHEHUH
XxpoMmocoMbl B) npu auccounanuun
I') o6pazoBanue u nepenoc F-dakropa
J1) cuHTEe3 0AaKTEPUOIIMHOB
E) o6pazoBanue u neperHoc R-paxropa
2. Memoo comamuueckotl 2ubpuouzayuu UCHoab3yOmMcs
A) 1 ceneknuu 6aKTepuid
b) nnia yeunenust npoAyKTUBHOCTH MPOMBIIUICHHBIX IITAMMOB
B) mns pekomOunaiuu 6akrepuit
I') nnst koHTpOJs (hakTOpa MATOTEHHOCTH y OaKTepuit
J1) nnst KoHbIOTAIUU
E) nns tpancykiun
3. Yucmas kynomypa Mukpoop2aHusmos
A) B KOTOpO¥# TIpeo01aatoT MPEACTAaBUTEIN OJHOU (PU3UOTOTUUECKOMN TPYIIITBI
b) moToMcTBO OHOM KIETKH MUKPOOpPraHU3Ma
B) KynbTypbl ¢ OJJMHAKOBBIMU MUIIEBBIMU TOTPEOHOCTIMU
I') KynbTypbl, OJy4EHHbIE B PE3yJIbTaTe MyTallluu

TecT Mo Teme «KAHAIPOOHOE IbIXaHHE»
1. Baxmepuu cnocobnvle Kk hymapamuomy ovixanuro (Kuweunvrie baxmepuu)
a XeMOJIMTOABTOTPOQBI
0 XeMOOpraHoaBTOTPOPHI
I' XeMOOPIraHOTeTePOTPO(BI
1 GOTOMMTOABTOTPO(BI
e doTomuToreTepoTpodsI
X (hoTOOpPraHoaBTOTPO (DB
3 ¢poToopraHoreTepoTpodbI
2. AccumunayuoHuas HUmpampeoyKyus
A) cBszana ¢ cuaTe30M ATD
b) He cBa3ana ¢ cuatezom ATD
B) uyBctBUTENBHA K O2
I') He uyBcTBUTENBHA K O2
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) dyakuuonupyet nonHas {119

E) dbynkmmonupyer ykopouennas L1192

7K) koHEUHBIN MPOIYKT BBIACISACTCS Y KIETKU

3) KOHEUYHBIH MPOJIYKT BXOAUT B COCTAB KJIETOUHBIX KOMIIOHEHTOB

Tect mo Teme «IKOJIOTHSI MUKPOOPTaHU3MOB)
1.Ilpu kaxoii memnepamype oC npoucxooum anadouo3 MUKpoOpeaHusmo8
A)0-10; b)30; B)-100; I')-140; J1)-170; E)-190
2. Ocmonpomexkmopul - eujecmaed, CUHmMe3upyemvle MUKPOOPSAHUSMAMU OJisL
A) npucnocoOieHus K THIPOCTATUYECKOMY AaBJICHUIO CPE/Ibl
b) yckopeHus mpoOHUKHOBEHUS BELIECTB
B) npucnoco6nenns kK 0CMOTHYECKOMY COCTOSIHUIO CPEJIbI
I') ypaBHOBeIIMBaHMSI KOHIICHTPAIMH cojiei 1o 00e cropons! L[ITM
3. Dnexmpuuecmeo 8vizvlieaem
A) myTranuun
b) anekTponu3 KOMIOHEHTOB KIETKU
B) Beiienenue Temna
I')bakreputiuaasiii 3¢ dexrt
J1) pacxoxJieHre XpOMOCOMBI
4. Ceazvieaiom amunHbvle 2pynnvl AMUHOKUCIOM U 8b13bl8alOm 2ubenb baxmepui
A) 3eneHka
b) popmansaerua
B) neBomunierri
I') xnop

Py0exkHoe TecTupoBaHue
1. K xakoMy THITy CyIIIeCTBOBAaHUSI OTHOCSTCS OOJIBIIMHCTBO THOHOBBIE OAKTEPUU?
A) XeMOUTOABTOTPO GBI
b) doronmuroaBTOoTpOdBI
B) xemoopranorerepoTpodsl
I') poroopranorerepoTpods
2. IlepeHoc MoJeKyIT BEIIECTBa Yepe3 MeMOpaHy, He COTIPSDKEHHBINA ¢ BCTPEYHBIM WITH
COITYTCTBYIOIIIMM MEPEMEIICHUEM MOJIEKY/ IPYTHUX BEIIECTB HAa3bIBACTCA. . .
A) aHTHTIOPT
b) cumnopr
B) yaunopr
I') HanpaBneHHBIN TPAaHCTIOPT
3. Bo3OyaurensiMu MaciastHOKHCIIOTO OpOKEHUs SBISIOTCS. . .
A) Clostridium
b) Saccharomyces
B) Lactobacterium
I') Bacillus
4. B pe3ynbrare HEHUKINYECKOTo (GochOopUInpoBaHus B MPOIecce
QHOKCUTE€HHOTO ()OTOCHHTE3a KOHEYHBIM aKIIENTOPOM «BBIOUTOT0» 3JIEKTPOHA
SIBJISICTCA. . .

A) KuCIOpPOJT
b) HAJI+
B) uuroxpom ¢
I') cynbdar
5. Kaxkoit hepmMeHT HE ydacTBYET B JIETOKCHKAIIMUA 00Pa30BaBIIETOCS B KIETKE OaKTepUid
CYIIEPOKCHA U TIPOIYKTOB €T0 JUCMYTaIuu?
A) cynepokcuaIucMyTasa
b) mporeasa
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B) nmepokcunaza
I') karanaza
6. I1pu ygacTum kakux OakTepuil mMpoTeKaeT Bropasi ¢aza HUTpupuKaumu?
A) Nitrosomonas
b) Nitrobacter
B) Arthrobacter
I') Rhizobium
7. Metunotrpodsr —
MHUKpPOOPraHU3MbI: A) pacleruIsifome
METaHOJI
b) pacmennstonue sTaHo
B) ucnonssyromue Ci- coennHeHus
I') ucnone3yromue Co- coenuHeHus
8. Hurpudunupyromnue 6akrepun )KUBYT 3a CUECT:
A) OpoxxeHUs
b) oxucnenus
B) anaspoOHOTrOo npIXaHms
I') xemocunTe3a
9. IIpu hymapaTHOM IBIXaHUM OOpa3yeTCS:
A) dbymapar
b) cyknunar
B) nakrar
I') mupysar
10. [lekTuHOBOE OPOKEHHE OCYIIECTRIISIOT:
A) xuIeyHbie OaKTepun
b) knocrpunun
B) azordukcaropsr
I') auTpudukaTopbl

Kpumepuu ouenku (¢ 6annax):

B mnpomecce mpoxoxkIeHHs Kypca CTYAEHTY MPEICTOMT MPOWTH 6 TecTUpoBaHWi: |
pyoexHoe (o Moayio 2) U 5 TEKylmUX TeCTOB. PyOekHOe TecTupoBaHHME olleHHBaeTcs B 10
OammoB (mo 1 Oamny 3a KakIbl TNpaBWIBbHBIA OTBEeT Ha 1 Bompoc). Tekyiue TecTsl
OIIEHUBAIOTCS MAaKCUMYM B 5 0aJI0B KaxK/bli (1m0 1 Gayimy 3a mpaBUIIBHBIN OTBET).

J17is OLIEHKH CBOEI TOTOBHOCTHU K BBIMOJIHEHHIO UTOIOBOTO KOMIUIEKCHOTO 3aJaHMs WU
JUTsl T0OOpa HeXBaTaroUX 0A/IOB CTYACHTHI MOTY IMPOUTH TecTUpoBaHue B cucteme Moodle.

Tembl 10KJIa10B 10 Kypcy «MUKpOOH0JI0rUsi, BUPYCOJIOTHSD»

1. Bxkman A. BanH JIeBeHryka B pa3BUTHE MUKPOOHOJIOTHH.

2. Bxknan Jlyum [lactepa B pa3zBuTHE MUKPOOHOJIOTHH.

3. Bxian A. ®neMuHra B pa3BUTHEC MUKPOOHUOIOTHH.

4. Bxknan P. Koxa B pa3BuTrHe MUKpPOOHUOIOTHH.

5. Bompoc camo3zapoxaenus mazamu @. Penu, JI. Cnannanuanu u Jl.I1acrepa.
6. IlpoGnemsr oOe33apaxuBanus u crepunuzanuu. Jx. Tunnans, JI. [Tacrep, k. Jlucrep.
7. Bxuman JI.C. LleHKOBCKOTO B pa3BUTHE MUKPOOHOJIOTHH.

8. Bkimang C.H. Bunorpaackoro B pa3BUTHE MUKPOOHOJIOTHH.

9. Bxman B.JI. OMensHCKOTO B pa3BUTHE MUKPOOHOIOTHH.

10. Bkman JI.1. iBaHOBCKOTO B Pa3BUTHE MUKPOOHOJIOTHH.

11. Brman B.H. [llanomankoBa B pa3BUTHE MUKPOOHOIOTHH.

12. Bkman H.A. KpacunsHuKOBa B pa3BUTHE MUKPOOHUOJIOTHH.

13. Bkian C. KoctpiueBa B pa3BUTHE MUKPOOHUOIOTHH.

14. Bknax .M. MeunrkoBa pa3BUTHE MUKPOOHUOJIOTHH.
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15. JlokazarenbCcTBO OMoxuMuueckoro eauHcTBa mupa A. KimoiiBepa u K. Ban Huub.
16. ®unym Crenarchaeota

17. ®unym Euryarchaeota

18. ®unym Proteobacteria

19. ®unym Firmicutes

20. ®unym Cyanobacteria

21. ®unym Actinobacteria

22. ®unym Chlorobi u Chloroflexi

23. ®unym Chlamydiae u Spirochaetes

Kpumepuu ouenku (¢ 6annax):

[Ipu moaroToBKe AOKIIa[a CTyIEHT MOXKET HCIOIb30BaTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, a
TaKKe MPOBEPEHHbIE HCTOUYHUKH HHTEepHeTa. CTpyKTypa AOKIaJa JOJKHA CKIIAIbIBATHCSA W3
CIIEAYIOIINX pa3lesioB: KpaTrkas Ouorpadus yueHOTO; ero BKJIaJ B Pa3BUTHE MHKPOOHOJIOTHH,
OMHCaHHE MPOILIECCOB/SIBICHUN, OTKPBITHIX YUYEHBIM M HBIHEIIHWHA YpOBEHb HCCIIEIOBAHHOCTH;
nepeyeHb paboT, HAarpaj U Hacjaeausl y4eHOTr0; CIIMCOK MCIOJIb30BAHHOM JTUTEPATYpHI.

- 5 6ayIoOB CTYIEHT MOJyYaeT B Cilydae, €Clid TeMa JOKJIaJl COOTBETCTBYET COAECPKHUMOMY,
JOKJIa]] OpOPMIIEH C COOTBETCTBHM C TPEOOBaHUSMH, CTYICHT BBICTYNUJI MEpel ayAuTOPHUEH,
OTBETUJI Ha 3aJ]aHHbIE BOIIPOCHI M Y4aCTBOBaJ B IUCKYCCHHU.

- 4 Oamna CTYIEHT TOJyYaeT, eclid TeMa JOKJaJ COOTBETCTBYET COJCPKUMOMY, IOKIIAJ
0(OpPMIIEH C COOTBETCTBUU C TPEOOBAHUAMM, CTYIEHT BBICTYIMJII ME€pe]l ayIuTOpUen, OTBETHII Ha
3aJlaHHbIE BONIPOCHI, HO HE Y4aCTBOBaJ B IUCKYCCHHU.

- 3 Oamya CTYIEHT MOJydYaeT, €Clu TeMma JOKIAaJ COOTBETCTBYET COACPKUMOMY, JOKIA]
0(OpMIIEH C COOTBETCTBUH C TPEOOBAHUAMH, CTYICHT BBICTYIIII TIEpel ayIuTOpPUEH, OJJHAKO OH
Ha OTBETUJI Ha 33JaHHbIE BOIPOCHI M HE YYaCTBOBAJI B IUCKYCCHHU.

- 2 Gamna CTyAEHT MOJy4YaeT, €clii OH MOJArOTOBHJI JOKJAA, HO HE BBICTYMWI, JOKIIaJ
odopmIieH B BUje pedepara, Tema JI0KIa/1a pacKpbiTa MOJHOCTbIO.

- 1 Gann cTygeHT moiydaeT, €clidi OH MOJrOTOBHJI JOKJIAJ, HO HE BBICTYMHII, JOKIJIaJ
odopmiieH B Buje pedepara, Tema JI0KjIa/ia PacKphITa HE MOJTHOCTHIO.

-0 GasI0B CTYNEHT MOJyYaeT, eCau He MPEeAICTaBUIl AOKIA.

Onucanue Ja00paTopHbBIX padoT

Pabora 1. IlpurortoBieHune mpemnaparoB >KUBBIX MHKpoopraHu3moB. [IpuroroBieHue
npenaparoB (PUKCUPOBAHHBIX M OKpalIeHHBbIX KieTok. Okpacka Oakrtepuii mo I'pamy. Okpacka
OaKTepHUAIIbHBIX CIIOP.

B mnponecce BbimosmHeHUS paOOTHI CTYIEHTHI OCBAaWBAIOT METOJUKU IPUTOTOBIICHUS
MPHKU3HEHHBIX MPENapaToB «pa3faBlieHHas Karuls», «BUCAYAs KaIUlsh», «OTIEYaTOK», a TaKkKe
OKpallleHHBIX TpernapartoB no Meroxy I'pama u cnop mo Merogam Ockemku v Ilemkosa. [lis
BBITIOJIHEHUSI PabOThl CTYACHTHI HCIONB3YIOT METOAWYECKUE YKa3zaHusi MUKpPOOpPraHus3MOB:
METOIMYECKHUE YKa3aHUs JUIsl CTyAeHTOB Ouonoruueckoro daxynerera / Coct. ['puropuanu A.C.
— Yda : PUO baml'V, 2017, xotopsie pa3garoTcs Ha BpeMs IPOBEICHUS 3aHITHS.

Konmponvnoe 3adanue. OcBOUTh METOJUKN OKPACKHU. 3alIMCaTh KOHCIEKT, BBIMOJIHUTD
PUCYHKHU U3yYEHHBIX IPENapaTos.

Pabota 2. Oxpacka BKIIFOUEHUH - TTOJIMCAXapHJIOB, BOJIOTUHA U JIUTTHIHBIX BEIICCTB.

B mpouecce BbllonHEHHs pabOThl  CTYAEHTHI OCBAaMBAIOT METOAUKH  OKpPaCKH
nonucaxapuaos, nomudocdaroB mo meromam Meriepa u CMOJISHCKOTO, a TaKXe METOIbI
OKpalllMBaHUsl >KUPOMOJOOHBIX BKIIOUEHHMH. B  kauecTBe wHccienyeMoro opraHusma
UCIIOJIb3YIOTCSl TeKapcKue JpoxokH. [l  BbIONHEHUsS pabOThl CTYIEHTHI HMCHOJb3YIOT
METOJMYECKHe YKa3zaHusi MUKpPOOPraHM3MOB: METOJMYECKHE YKa3aHUsA JUIsl CTYICHTOB
ononorudeckoro axynerera / Coct. I'puropuagun A.C. .— Yda : PUO baml'V, 2017, xotopsie
pa3naroTcst Ha BpeMs IPOBEICHUS 3aHATHUS.
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9#%D0%9E%D1%82%D0%B4%D0%B5%D0%BB_B24_Actinobacteria
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9#%D0%9E%D1%82%D0%B4%D0%B5%D0%BB_B11_Chlorobi
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9#%D0%9E%D1%82%D0%B4%D0%B5%D0%BB_B16_Chlamydiae
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9#%D0%9E%D1%82%D0%B4%D0%B5%D0%BB_B17_Spirochaetes

Konmponvnoe 3adanue. OCBOUTH METOJUKHM OKpPACKH. 3alucaTh KOHCIEKT, BBIOJIHUTH
PUCYHKHU U3yYEHHBIX MPENaparTos.

Pabdora 3. Iloacuer KJIETOK MHUKPOOPTaHM3MOB B CUETHBIX Kamepax. OmnpenencHue
pa3MepoB MUKPOOHOM KIIETKH.

B nponecce BbinonHeHUs pabOThI CTYIEHTHl OCBaUBAIOT METOAMKY pabOThI CO CUETHOM
Kamepoii [opsieBa U OKylnap-MUKPOMEKTpOM. J1Jis BBIMOJIHEHHUS] PabOThI CTYIEHTHI MCHOJIb3YIOT
METOJMYECKHe YKa3zaHusi MUKpPOOPraHM3MOB: METOJUYECKHE YKa3aHUsA JUIsl CTYICHTOB
ononorudeckoro axynerera / Coct. I'puropuagn A.C. .— Yda : PUO baml'V, 2017, xotopsie
pa3faroTcst Ha BpeMsi TPOBEICHUS 3aHATHUS.

Konmponvnoe 3a0anue. OCBOUTh METOJUKY TOJICUETA U U3MEpPEHUSI OAKTEPUATBHBIX KIETOK.
[IpousBectu pacueT KoJuMYecTBa KJIETOK B €JUHHIIC 00beMa CYCHEH3MU U ONPEACTUTh pa3Mep
KJIETOK. 3anucarb KOHCIEKT U COOTBETCTBYIOIINE PACUETHI.

Pabota 4. YuacTtue MUKpOOPTaHM3MOB B ITUKJIC a30Ta.

B npouiecce BeInoigHeHMs] pabOThI CTYACHTHI MPOBOAST KadeCTBEHHbIE peakluu Ha Gpopmy
a30Ta B KYJIbTypaJbHOW cpelne ¢ aMMOHU(HUKaTOpaMu, HUTpUHUKATOpaMu, TuazoTpodaMu U
JNeHUTpU(UKATOpaMH, TAaKXKE TOTOBAT OKpAIICHHbIE Mpernaparbl BCEX HCCIEAYEMbIX KYIbTYp.
Jl5is BBITIOJIHEHUS pabOThl CTYAEHTHI UCIOJIb3YIOT METOJAUYECKUE yKa3aHUsI MUKpOOPraHU3MOB:
METOMYECKHUE YKa3aHUs Il CTyAeHTOB Ouonorunueckoro daxymnerera / Coct. I'puropuanu A.C.
— Yda : PUO baml'V, 2017, xotopsle pa3aaroTcs Ha BpeMs IPOBEACHUS 3aHITHS.

Konmponvnoe 3adanue. OCBOUTH METOAMKY BBIACTICHUS YHCTBIX KyibTyp. IIpoBectn

KaueCTBEHHBIE pEaKIMM Ha COJepXaHWe pazHbIX (GOpM a30Ta B MHUKPOOHBIX CYCIEH3HSIX.
3anucarh KOHCIIEKT, CXEMY IIUKJIa a30Ta, BBIIIOJIHUTh PUCYHKH U3YyYEHHBIX MTPEnapaToB.

IlepeyeHb BONpPOCOB /U1 HHAUBHUAYAJIbHOI0 OMIPOCA 1O BbINOJIHEHHbIM
Ja00paTOpHBLIM padoTam

1. Kakyto Mopdonoruyeckyro ¢GopMy HMEIOT MHUKPOOPraHU3MBI, PACCMOTPEHBI O]

MHKPOCKOIIOM?

Kaxoii 11BeT uMeeT UCroJIb30BaHHBIN JIJIs1 OKPACKU KpacuTesb?

Ha yem ocHoBan npunnmn auddepeHimanbHoi oKpacku?

B dem 3akmrouaercst npuHUMNI okpacku o ['pammy?

Jnst Kakux 1iesed roToBsT NPUKU3HEHHBIE TTpernapaThl?

KakoBrsl npenmytiecTBa pUKCUPOBAHHBIX OKPAIICHHBIX IPENapaToB?

[ToueMy B npenapare YUCTOM KyJAbTYphI JPOX:IKEH HEeNb3s 0OHAPYKUTh CHHEE OKpalTuBaHUE

noJjucaxapuaoB?

Jlyist aero HeoOxomuM 00beKT-MukpomeTp? Kak MoxHO 000iTHCH O6€3 Hero?

Kaknumu metonaMu MO>KHO ONIPEENIUTh KOJTMYECTBO MUKPOOpraHu3Ma B oopasiie?

10. Kakue kauecTBEHHBIE PEAaKLIUKU MOTYT HCIIOIb30BAThCS JIJIsl OTPEACTICHUS MPOAYKTOB
OpoxkeHMs?

11. Kakue peakTuBbI HEOOXOMMBI JIJISl TPOBEICHHS KAaU€CTBEHHON Peakiui Ha HUTPUTHI?

12. Kak paccuuThIBaeTCs KOJIMUYECTBO APOKIKEBBIX KJIETOK B OOJIBIINX KBaJIpaTax KamMepsl
l'opsiea?

13. Kakoit cpennuii pazMep UMEIOT KJIETKH JTaKTOOaIu?

14. B kaKkoli IBET OKpAIIMBAIOTCS OaKTepUaTbHBIC CIIOPHI IPU OKpackH 1o crocoOy [lemkoBa?

15. B kako#i IBET OKpaIIMBAIOTCs OaKTepUATbHBIC CIIOPHI TIPH OKPACKH 10 crtocoOy Oxemku?

16. KakoBbl 0coOeHHOCTH U depeHITHaATBHON OKpacCKu Criop?

17. Kakue kpacuTenu UCTIONB3YIOT A1 OKpacku nonudocdaror nmo Meiiepy?

18. B kako#i BeT okpamuBaroTcs moiaudocdarsl U MATOIIIa3Ma KIETOK MPU OPKACKe 10
CwmoustHcKOMY?

Nownk L

O *»

Kpumepuu ouenku (¢ 6annax):
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3a KaXKyI0 BBIIIOJHEHHYIO pabOoTy CTYIEHT MOXET MaKCUMAaJIbHO TOJIYYHUTh 110 5 OaioB.
3ananust 0ohopMIISIOTCS B 1a00paTOPHOI TETpay, KOTOPYIO CTYIEHT JIMYHO C/IaeT
npenofasareito. [1o xoay npoBepku mpernoaaBaTelb NPOBOINTh HHANBUAYAIbHBIN OMPOC 1O
TEOPETUYCCKOM M MPAKTHYECKON YacCTH PabOTHI.

e 5 0a/UIOB BBICTABIISETCS CTYIEHTY, €CJIM OH BBITIOJIHIII JJAOOPAaTOPHYIO padoTy,
MIPOJIEMOHCTPUPOBAJl YBEPEHHOE BJIAJCHUE METOJIMKON U TEOPETUYECKON YacThIO.
OTBeTHI HA BCE BOMPOCHI.

e 3-4 Gana BBICTABJISETCS CTYICHTY, €CJIU OH BBITIOJIHIII JAO0OPaTOPHYIO padoTy,
MPOJAEMOHCTPUPOBAI BiIaJeHUE MeTOIMKOM. OTBETHII Ha BCce Bonpockl. [Ipu oTBere
Ha BOIPOCHI JAOIMYCKAeT OMUOKHA U HETOYHOCTH.

e 1-2 Gana BBICTABJISIETCS CTYICHTY, €CIIU BBITIOHIII JJA0OPAaTOPHYIO paboTy, HE
MIPOICMOHCTPUPOBAIT BiIaJIcHHE MeToAuKoi. He oTBeTHi Ha Borpockl. Jlomyctun ommoku B
obopMIICHUH JTA0OPATOPHOM pabOTHI.

e (0 Ga/TOB BBICTABIISETCS CTYIEHTY, €ciii He BBIMOIHIIT Ta00paTOpHYIO padoTy.

5. YueOHO-MeTOMMYecKoe 1 MH(OPMAIITMOHHOE o0ecieueHHne TUCIIUITUHbI
CHOBHO# M IONOJHUTEJIbHOI Y4eOHOM JIUTepaTypbl, He0OXOAMMOIi /151 OCBOEHMSI JUCHMIIJIMHBI

OcHoBHasl JiMTEeparypa:
1. T'yceB M. B., Muneesa JI. A. Mukpobuosnorus: yueOHuK, 4-¢ u3a., crep. - M: Akagemus, 2003. -

464 c.
2. Kupeea H.A. OcHoBBI MUKpOOHOIOTHH U BUpycosioruu. - Yda: PUO baml'V. 2005.4.1. — 234
c.,4.2.—98 c.

JlonoJiHUTeIbHAS JIUTEPATypa:

3. I'puropumamm A.C. MukpoOuosiorus. Meroaudeckue ykKa3zaHusl Ui CTYIEHTOB 2-3 Kypca
Oouonoruyeckoro (akynaprera HampaBiieHUs MOAroToBkU «buonorus», «buorexHomorus». —
Ya, PULL baml'V, 2017. - 48 c.

4. Ewmues B. T., Mumyctun E. H. MukpoOGuosnorus : yue6. ajs cTyl. 6akaiaBpoB By30B, 8¢ u3a- M:
HOpaiit, 2012 .- 444 c.

5. TleryxoBa E.B., Kpemaunkas A.FO., Kanapckas 3.A. IlumeBas MukpoOnosorust [ DIeKTpOHHBIN
pecypc]: yuebHOoe Tmocobme - Kazamp: WzmarenmsctBo KHUTY, 2014. - 117 c.
(http://biblioclub.ru/index.php?page=book &id=428098)

6. Kupeesa H.A. Dxonorust Mukpoopranu3mos. - Yda: PO baml'V. 2004. - 170 c.

Ilepevyennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « AHTEepHET» M
NPOrpaMMHOI0 ofecrnevyeHusi, He0OXOAUMBbIX /IJIS OCBOEHUS TUCHUILINHBI

1. www.elib.bashedu.ru/ - snekrponnas oubmmoreuynas cucrtema «9b bamlYy»

2. www.biblioclub.ru/ - anexTponHas 6mbaMOTEUHAS cCUCTeMa « YHUBEpCUTETCKas OnbnroTexa
OHJIAHH»

3. www.e.lanbook.com/ - anekrpoHHas OuOMMOTEYHAsI CUCTEMA U3/IaTeNbCTBA «JIaHb)»

4. www.bashlib.ru/catalogi/ - anexTponHsIii Karasior bubnuoreku bamly

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

6. www.elibrary.ru — Hay4Hast 37eKTpoHHas1 OMOIUOTEKA

7. www.edu.ru — pyopuka MukpoOuosorus B Katajgore o0pa3oBaTelibHbIX IHTEpHET-pecypcoB

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

9. http://elementy.ru/genbio/microbiology - anmeMeHTHI caiiTa HOBOCTeH (PyHIaMEHTAIBHOMN

HayKH
10. http://meduniver.com/Medical/Microbiology - caiiT ¢ yueOHo# nHpOpManueii mo odmen u
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MEIUIUTHCKO MHUKPOOUOIOTHN

11. http://www.genetika.ru/vkpm —
MUKPOOPTaHU3MOB

12. http://www.vkm.ru/ - caiiT Bcepoccniickoi KOJIJIEKIIMH MUKPOOPTaHU3MOB

13. http://tusearch.blogspot.com - MOKWCK ANMEKTPOHHBIX KHUT, MyoauKanuii, 3akoHoB, [OCToB Ha
caiiTax Hay4YHBIX OJJICKTPOHHBIX OMOMMOTEK. B mouckoBHKE OTOOpaHbl OMOIMOTEKH, B
OOJIBITMHCTBE KOTOPBIX MOXHO CKauaTh MaTepUasbl B MOJHOM oObeMe 0e3 perucrpanuu. B
CIIMCOK BKITIOUEHBI OMOIMOTEKH WHOCTPAHHBIX YHUBEPCUTETOB ¥ HAYYHBIX OPraHU3aIHiA.

cailtr BcepoCCUUCKOW  KOJUIEKIIMM  MPOMBIIIJIEHHBIX

IIporpammHoe obecneyenue:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JloroBop Ne 104 ot
17.06.2013 1. JIuuien3uun 6eccpovHbIC
2. MicrosoftOfficeStandard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. JIunien3un

OeccpovHbIe

3. [Iporpammuoe obecnieuenne Moodle. OdurmanbHbIN OpUTHHATBEHBIN
AHDIMHACKHAM TEKCT JULIEH3UH 1 cucTeMbl Moodle, http://www.gnu.org/licenses/gpl.html

[TepeBon nmunen3uu st cuctembl Moodle, http://rusgpl.ru/rusgpl.pdf

6.MarepuajbHO-TeXHUYECKas1 0a3a, He00OX0AMMAas ISl OCYIEeCTBJICHUS
o0pa3oBaTeJIbHOIO Mpolecca Mo AUCIHUIINHE

HaumenoBanue cIenuaaIbHbIX OcCHAaIeHHOCTD CIIeNUATBHBIX Ilepeuennb
NMOMeIIeHUIT W TOMeIeHud JJIf TOMeIeHUI ¥ oMelleHnil 1JIs JIMLIEH3HOHHOI'0
CaMoOCTOATEJILHOH PadoThl CaMoOCTOATEJIbHOH PadoThl IIPOrpaMMHOI0
obecreyeHns.
PexBusutsl
TOATBEP KIAI0IIET0
AOKYMEHTa
1.yueonan ayoumopus ons Aynutopust Ne 232 1. Windows 8
npoeedenus 3aHAmMUN J1eKYUOHHOZo | YueOHas Mebenb, Tocka, MynsTuMeana-mpoekrop | Russian. Windows
muna: PanasonicPT-LB78VE, JKpaH HacteHHBbIH | Professional 8
aymutopust Ne 232(yuebnwiit xopmyc | ClassicNorma, HoyrOyk Lenovo B570e. Russian  Upgrade.
6uodaxa, yn. 3axu Bamnan, 32); Aynurtopus Ne 324 Horosop Ne 104 or
aymurtopust Ne 324(yueOHblii Kopmyc | YueOnast wmeOenb, 10cka, dKpaH Ha mraruse | 17.06.2013 L.
6uodaxa, yn. 3axu Bamnan, 32); DIQUIS, mpoexrop SonyVPL-EX 100, noyrOyk | Jluuensun
aymuropust Ne 327(yueOnniii xopmyc | AserExtensa 7630G-732G25Mi. GeccpodHsIe.
6uodaxa, yn. 3axu Bamnan, 32); Aynurtopus Ne 327
aymuropust Ne 332 (yueOublidi xopmyc | YueOnast mebens, nocka, nmpoektop BenQMXS525 | 2.
6uodaxa, yn. 3axu Banuan, 32). DLP3200LmXGA13000, skpaH | MicrosoftOfficeSta
ClassicSolutionNorma  HacTeHHBIH,  HOyrOyk | ndard 2013
2.yuebnasn ayoumopus ona | Lenovo B570e. Russian.  loroBop
npoeedenus 3aHAMUIL CEMUHAPCKO20 Aynutopus Ne 332 No 114 or
muna: VYuebnast Mmebenb, 10cka, MylIsTUMeana-tpoekTop | 12.11.2014 L
aymutopust Ne 326(yuebnbiii xopmyc | PanasonicPT-LB78VE, JKpaH HacTeHHbIH | JIuneHsuu
ouodaka, yn. 3aku Banumau, 32); ClassicNorma, HoyrOyk Lenovo B570e. OecCpOYHEIE.

aymutopust Ne 328 (y4eOHBIH KopITyC
6uodaxa, yn. 3axu Banuan, 32).

Aynurtopus Ne 326
VYueOnast MeOenb, 1a0OpaTOpPHBI HMHBEHTAph,

3. IlporpammHoe

nmocka, Beckl VIC-210d2, mukpockon buornam P- | obecnieuenue
3.yueonasn ayoumopus ona | 11 Mukmen-1-4 wr., pH-merp AHMOH-4102 2-x | Moodle.
npoeeoenusn 2Pynnoevix U | KaHAJIBHBIM, CYETUYUK KOIOHMH MHUKpoOpraHusMoB | OdurmanbHbiit
UHOUBUOYAILHBIX KOHCYIbMAYUIL: ColoneStar, Tepmocrar Bo3aymnublii  TC-80, | opurHHaNBHBIN
aynutopust  Ne3180(yueOnwiii  kxopmyc | Tepmocrar  TB-80-1 I3, mieiikep-uHKyOaTop | aHDIMHACKUA TEKCT
6uodaxa, yn. 3axu Bamnan, 32); tepmoctarupyeMbiES 20/60 ¢ mmatdopmoii PP- | nmuuensun ISt
ayAuTOpUs Ne 319J1aboparopust | 400, mxa¢ BeEITDKHOM — 2 mr, mkag | cucremsl  Moodle,
WUT(yueOnsiit xopmyc Ouodaka, yiI. | JaMUHAPHBIH, TPUHOKYIISIPHBII mudposoit | http:// www.gnu.org
3axu Banuny, 32); mukpockon  SaikeDigital, okymsip-mukpomerp | /licenses/gpl.html

aymuropust Ne  324(y4eOHBIH KOpITyC
6uodaxa, yn. 3axu Bamnan, 32);
aymuropust Ne  326(y4eOHBIN KOpITyC
6uodaxa, yn. 3axu Bamnan, 32);
aymutopust Ne 327(y4eOHBIN KOpITyC
6uodaxa, yn. 3axu Baman, 32);

MOB-1-16x, 00BEKT-MHUKpPOMETp (IIPOXOASIIETO
csera OMII), mozatop BIOHITmLine 100-1000
MK, go3atop Jlait 1-10mkna, nosarop ATIOIN-1-
100-1000mkn, cyxoxkaposoit mxad KC-65,
xononmnbHUK «CtuHon 103-E» aByxkamepHsIi,
xonoxmnbHuK IX-0.8, snexrporunTka.

[lepeBox nuueH3UM
TS CHCTEMEI
Moodle,
http://rusgpl.ru/rus

gpl.pdf
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aymutopust Ne 328 (y4eOHBIH KopITyC

6uodaxa, yn. 3axu Banuan, 32).

4.yueonan ayoumopus 0na mexkyw,ezo
KOHMpPONA U NPOMEICYMOUHOU
ammecmayuu:

aymuropust Ne 3186(yueOHBII KopITyC
6uodaxa, yn. 3axu Bamnan, 32);
ayouTopus Ne 319JIaboparopust
UT(yueOnsiii xopmyc Ouodaxa, yi.
3aku Bamunau, 32);

aymutopust  Ne324(yueOHbIi
6uodaxa, yn. 3axu Bamnan, 32);
aymutopust Ne  326(y4eOHBIH KOpITyC
6uodaxa, yn. 3axu Bamnan, 32);
aymuropust Ne  327(y4eOHBIN KOpITyC
6uodaxa, yn. 3axu Bamnan, 32);
aymuropust Ne 328 (y4eOHBIH KopITyC
6uodaxa, yn. 3axu Banuan, 32).

KopIIyc

5. nomeuienus onsa
CamMOCmoaAmensbHoll padpomul:
guTanbHBIN 3a1 Nel (TIaBHBIN KOpITyC,
yi1. 3aku Bamumu, 32);

aymutopust Ne 428 (y4eOHBIH KOpITyC

6uodaxa, yn. 3axu Banuan, 32).

Aynurtopus Ne 328

Mebenb,  JOCKa,  JIaOOpaTOPHBIH
UHBEHTAapb, BECHI VIC-300d3, J103aTop
nepeMeHHoro obsema JIAUT - 4 mr,
xonopumerp KOK VXJI 4.2, xoHUeHTparop
LEHTPOOCKHBIH
CentriVapSolventSystemLabconco, nmamMuHapHbIH
6oxc BAB-Jlamunap-C-1,5(1 KJacca),
(depmeHTep, XONMOAWIBHHMK ObITOBOH buproca-
131K, mka¢ BBITSHKHON — 2 IIT.

Aynurtopus Ne 3180
VYuyeOnast MeOenb, J1a0OpaTOpPHBI HMHBEHTaph,
JI0CKa, IKad BBITSHKHOM, HOYTOYK AcerAspireA-
315-33-C9RA, npoexrop EpsonEB-X400, sxpan
Ha mrtatuse Dexp.

Aynurtopus Ne 319

JlaGopatopusa UT
VYuyebnast  mebenb,  JOCKA,  IIEPCOHAIBHBINA
kommbioTep B kommuiekTe Nel iRUCorp (15 ).

YuranbHslii 3a7a Nel

VYuebHast MmeOesb, yaeOHBIH U CpaBOYHbIA (OHT,
HEOTPaHMYEHHBIH KPYIIOCYTOYHBIH JOCTYI K
SNIEKTPOHHBIM OuOnrorednsM cucreMaMm (3BC) n
BJl, MoHOONOKK cranmuoHapHble — 5 WT., MOY
(nmpuHTEp, ckanep, xormup) - 1 mr. Wi-Fimoctyn
JUTSE MOOWIIBHBIX YCTPOMCTB.

Aynutopus Ne 428
VYuebHnast Mmebenb, 10cka, TpUOyHa, MYIBTHMEIUA-
npoektop InFocusIN119HDx, noyrOyk Lenovo
550, JKpaH HACTEHHBII ClassicNorma,
MOHOOJIOKH CTallMOHAPHBIE —2 MIT.

VuebHas

4. Kaspersky

Endpoint  Security
s OnmszHeca  —
CranpapTHbIi

Russian Edition
Jorosop No
31806820398-2 or
06.09.2018. Cpox
JIEUCTBUS JTULICH3UU
110 25.09.2019.
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[Tpunoxenue Nel
MUHOBPHAYKH POCCHUN
®I'BOY BO «BAILIKUPCKUM FOCVHAPCTBEHHBIﬁ YHUBEPCUTET»
BUOJIOTMYECKUI GAKYJIBTET

COJIEP) KAHUE PABOYEM ITPOI' PAMMBI

TUCHUIUIMHEL  MUKPOOHOIOTHs, BUDYCONOrUs  Ha 5 ceMecTp
(HauMEeHOBaHME TUCITUTLIAHEI )
Ounas ¢opma 00ydeHHUst

Bun padorsl O0LeM TUCHUIIIMHBI
O6mas TpynoemkocTh auctuiuinael (3ET / yacoB) 2/72
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MIPEro/iaBaTeseMm: 36,2
JIEKIAH 18
MPAKTUYECKUX/ CEMUHAPCKHUX
J1ab0paTOPHBIX 18

Apyrux (TpynroBas, MHAWBUIya bHAs KOHCYJIBTAINS U MHBIC BUJIbI
y4eOHOM ACSITEIBHOCTH, IPEIyCMaTPUBAOIIKE pabOTy 00YJarOIINXCS C
npenoaasaresem) (OKP) 0,2

Y4eOHBIX 4acoOB Ha CaMOCTOSTENbHYIO padboTy oOyuarontuxcs (CP) 35,8

Y4eOHBIX 4acoOB Ha MOJTOTOBKY K IK3aMeHY/3a4eTy/
muhdepenniupoBannomy 3adety (KoHTposs)

dopma KOHTPOIIA:
3ader 5 cemectp
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CDopMa H3YyUYCHUA MAaTCPpUAJIOB: JICKIIUU,
MPAaKTUICCKUEC 3aHATHSA, CCMUHAPCKUC

OcHoBHAs U

JIOTIOJTHATEIIbHAS
3aHATHA, 1a00paTOpHBIE PAOOTHI, nuTepartypa, . Dopma TEKyIIEero KOHTPOIIs
Ne Tema 1 cofepanye CaMOCTOATENbHAS PAGOTa U TPYLOEMKOCTD (B peKOMeHTyeMas 3agaHus 1Mo CaMOCTOSTEIEHOM ycreBaeMocTH (KOJUIOKBHYMBI,
/n qacax) CTyIeHTaM pabore KOHTPOJIbHbIE pa0OTHL,
KOMITBIOTEPHBIE TECTHI U T.I1.)
(Homepa u3
CIIHCKA)
JIK | IIP/CEM | JIP CP

1 2 3 4 5 6 7 3 9
Monyanb 1.0co0eHHOCTH CTPOCHHS W OPraHN3anuy 0aKTepuii U BUPYCOB

1 [Ipeamer u 3amayu MUKPOOUOIOTHH, €€ 1 1 2 1,2, 4 ITogroroBka K KOHTPOJIBHOI Kommiekcnoe 3aJlaHueE,

MECTO M POJIb ¥ COBPEMEHHOH OHMOIOTHH. paoore, BBINOITHEHUIO JIOKJIa, JIICKYCCHS,
Hcropus pa3BUTHSL. OTKpBITHE KOMIIIEKCHOTO 3a1aHus, KOHTpOJIbHAsI pabora
MHUKpPOOPTaHU3MOB. PazBuTne JIOKJTay
OTEYECTBEHHOU MUKPOOHOIOTHH.
I'maBHbIE HarpaBJIeHHs pa3BUTHS
Mukpoouonorud.  OCHOBHBIE — METOIBI
MUKPOOHOJIOTHUECKHX ~ HCCIIETOBAHHM.
I'mrore3a 0 TPOUCXOKAEHUH >KU3HU U
CBOMCTBaxX  IEPBUYHBIX  OPraHWU3MOB.
[pennonaraemas SBOJIOLHS
MHUKPOOPTaHH3MOB.

2 Mopdonorus, CcTpoeHHE U pa3BUTHE 3 6 4 1,2,3,4 ITogroroBka K KOHTPOJIBHOM Kommiekcnoe 3aJIaHue,
Oakrepuit U apxei. Crtpoenue, pabore, BBITIOJTHCHUIO KOHTPOJIbHAs pabora,
XMUMHUYECKHH  cocTaB M (QyHKIHH KOMIIIEKCHOTO 3a/IaHus, npoBepka pabodell Terpany,
OTJETBHBIX KOMITOHEHTOB KJIETOK naboparopHoii  pabore 1, HMHIUBUAYaTbHBIN orpoc,
Oaktepuii. OcoOeHHOCTH cocTaBa W WHIUBUAYATBHOMY OIPOCY H TECTUPOBaHUE o
OpraHM3alN apxebaKTepHil. TECTUPOBAHHIO TeME
Oykapuorsl. Jpoxku, MHIETHATBHBIC «Crpoenne u  Mopdonorus
rpuOBI, MHKPOCKOIIMYECKHE BOIOPOCIIH, OakTepuii»
npocreiimue. CTpoeHHE, XUMUYECKUI
coctaB HM  (QYHKUMH  OTJEIBHBIX
KOMITOHEHTOB KJIETOK.

3 | Bupycl. OCOOCHHOCTH — XHMHYECKOTO 3 4 1,2,4 IlogroroBka K KOHTPOIBHOM Komniexcnoe 3a/laHue,
cocraBa BUpPYCOB (O€NKH, HyKJICHHOBBIC paoore, BBINOITHEHUIO TEKyllee TECTUPOBAHHE 1o
KHUCJIOTBI, JINIIAABI U YITIEBOABI B COCTaBE KOMIIIEKCHOTO TeMe «Crpoenne u
BupycoB). PHK wm JJHK xax 3aJaHus, penponyKIHs BHUPYCOBY,




TeHeTUYEeCKUH  Marepual  BUPYCOB.
Crpykrypa BuUpycHBIX dYactul. OOmue
TIPUHIUITBI CTPYKTYpBI BHPYCOB.
IIpocteie u cnoxHble Bupychl. Cucrema
«BUPYC - KIIETKa. Oo6mme
IIPEACTaBIECHUSL 0 mpoueccax
TpaHcisaun  mHGopMmarmonHeix PHK,
tpanckpunmuun  JJHK  u  mpobneme
pErymslUd  BBIPAXKEHHUS T€HETHUECKOH
nadopmanmu BupycoB. Pomb reHoma
KIIETKH. Oomas XapaKTepHUCTHKA
IPOXYKTUBHOTO THIA nHpekmn.
BrisiBnenne u uneHtudukanus BUPYCOB.
Hukn PENPONYKIINA Bupyca.PHK-

cofepKallue BUPYCBL. PHK-
coiepxaline Oakrepuodary.
IMukopHaBUPYCHI. @dnaBUBUPYCHI.
@doraBUpyCHI. Bupycel pacTeHHH.
Bupycet ¢ ngBynemodeuneiM  PHK-
TEHOMOM. PabnoBupycsl.
IMapamuxcoBupycel. OpTOMHKCOBHPYCHI.
ByHbsBUpYyCHI, apEHaBUPYCHIL.
PerpoBupycsl. JHK-conepxamue

Bupychl. [loHSATHE O TpPaHCKPUIIHUU
BUPYCHBIX JHK. [TapBoBUpYCHI.

KOHTpOJIbHAsI pabora

Bakrepuodaru. I'epriecBupychI.

[TanoBaBUpYCHI. A ICHOBUPYCHI.

Buporenus u YMEpEHHbIE

Bupycsl. IuTepdepon. Dddexr

UHTEPPEPCHIIUN  MEXIy  BHPYCAMH.

AHTHBHpYCHaS AaKTUBHOCTb

uHTepPepoHa. MexaHU3M  HHIYKIHA

uHTepepoHa.

KynsruBupoBanue u poct 1,2,3,4,5 IToaroroBka K KOHTPOJIBHOM KommiekcHoe 3aJlaHueE,
MHKpPOOPTaHU3MOB. HakomnutenbHsie, paoore, BEITIOTHCHUIO KOHTpOJIbHAS pabora,
JJIEKTUBHBIE U YUCTHIE KYIBTYpPhl, METOIBI KOMILJIEKCHOTO 3a/1aHusl, mpoBepka pabodell TeTpamy,
ux mnonydeHusi. OCHOBHBIE THIIBI CpEN TECTUPOBAHMUIO, HMHAUBHUIYATbHBIN OMPOC

Ut KYJBTUBHPOBAHHUS
MHKpPOOPraHU3MOB (IO  COCTaBy H
¢dusnyeckoMy COCTOSTHHIO).
IToBepxHOCTHOE " DIyOUHHOE

nabopatopHoii  pabore 2,
HH/IMBUIYaTbHOMY OMIPOCY
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BblpamBanue. PocT. Poct ormenbHBIX
MHUKpPOOPTaHU3MOB u TIOMYJISILIMH
(KyneTyp). Iepuonngeckoe u
HeTpephIBHOE BEIpaIllBaHHE,
3aKOHOMEPHOCTH. CHHXpPOHHBIE
KYIBTYpPBl,  CHOCOOBI  IONy4EHHS U
3HAYCHUE.

HacnencTBeHHOCT UM U3MEHUYHBOCT. 2
Hacnencreennas, HEHACJIeACTBEHHA,
MyTalMOHHAS u MOMYISAIMOHHAS
U3MEHUYUBOCTH. PexomOunarms y
IIPOKAPHUOT: TpaHchopMmarms,
TPaHCAYKIUS, KOHBIOTalusl.
PexoMOMHAIMS M TEHETHYECKUH aHAJH3
y ¢aros. Ila3mMuabl, nx KiaccuuKarms.
Myrarennsie ¢dakropsl. Knaccudukanms
MyTaIui.

12,4

ITogroroBka K KOHTPOJIBHOM
pabore, BEITIOTHCHUIO
KOMILJIEKCHOIO

3aaHuUs,
TECTUPOBAHUIO

Komnnexcnoe 3a/laHue,
KOHTpOJbHAS pabora,
TECTUPOBaHUE () TeMe
«I'enernka Gaxrepuii»

Monyab 2. MeTta6oausm 4
MHKPOOPTaHU3MOB

MeTab0nmm3M MUKPOOPTaHU3MOB
DHepreTnyeckre Nporeccsl. bpoxeHwus.
[Tyrn cOpaxxuBaHMs yIJIEBOIOB U APYTHX
OpPraHWYeCKUX COCIMHEHUH. A3poOHOe

JIBIXaHHE. ®opmbl y4dacTus
MOJIEKYIIPHOTO KHCIOPOJAa B OKHCIEHUU
pasHbIX  CcyOCTpaToB. Ilonnoe u
HEMJIOHOE  OKHUCIICHUS. Oxucnenue
HEOPraHUYECKHUX COEUHEHUIN.

AmnaspoOHOe  gpIxaHue. JloHOpEI H
aKLENTOPbl 2JIEKTPOHOB, HCIOIb3yeMbIE
Pa3HBIMM  MHUKPOOPraHM3MaMH  IpHU
aHadpoOHOM abIxaHuH. Vcnomp3oBaHne

CBETOBOI SHEPTUU (porocuntes).
dororpodusie IIPOKApUOTHBIE u
9YKapHOTHbIE MHUKPOOPTaHU3MBI.
AccuMuTsIus YIJIEKUCIIOTHI
aBToTpoaMu u reTepoTpodamH.

VcBoeHue coequHeHnd aszora. Dukcaiys
MOJIEKYJISIPHOT'O a30Ta.

1,2,3,4,5

IToaroroBka K KOHTPOJIBHOM
pabore, BEITIOTHCHUIO
KOMILIEKCHOI'O 3aaHuUs,
TECTHPOBAHHIO,
nabopatopHoii  pabore 3,
WHIUBUAYATBHOMY OIPOCY

Komnnexcnoe 3a/laHue,
KOHTPOJIbHAS pabora,
npoBepka pabodelt Terpany,
WHIIUBHYaTbHBIN orpoc,
TEKyIllee TeCTUPOBaHUE

Monyanb 3. DK0J0rus U CHCTEMATHKA MUKPOOPTaHU3MOB
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Cucremarika MHKpPOOpPraHM3MOB. Mup
MHUKpPOOPTaHU3MOB, OOIIME NpPU3HAKH U
pa3zHooOpasue. [puHIUITE
KJIacCH()UKaLUH. XapakTepucTrka
OTJETBHBIX rpynmn sybaKTepuii
(bakrepun) wm apxebaxrepuid (apxeii.)
JloMeHBI ¥ QUITyMBI.

1,2,4

IlonroroBka K BBINOJHEHUIO
KOMILIEKCHOT'O 3aaHuUs,
JTOKJIaTy

KommiekcHoe
TOKJIa

3alaHuC,

Dxonorus MHUKpPOOPTaHU3MOB.
Papgnanms, xapakrep ee peicTBus Ha
MUKpPOOpraHu3Mbl.  DoTopeakTHBaIysL.
Temnepatypa, pocT MHKPOOPTaHHU3MOB B
3aBHCHMOCTH or TEMIICpaTypHl.
[cuxpodusr, Me30(UILITBI u
TepMO(HITHI. Pocr, YCTOWYUBOCTD
MHUKPOOPTaHM3MOB K  BBICYIIMBaHHIO.
JInodmmsarnms. Ocmotuueckoe
JABJICHUE, OCOOCHHOCTH OCMO(UIIOB.
lanodumer.  MonekynsipHbIil  KHCIOpPOX
(a9poOBl W aHa’poObI), BO3MOXKHEIE
NPUYUHBl  MHTHOMPYIOIIEro  JeHCTBHS
KHCIIOpOo/a Ha MHUKPOOPTaHU3MBI.
3nauenue pH, anmnodunsl, HEHTPODUITBI
u AJTKaJIO(HITBL. IMpupona
AHTUMHKPOOHBIX BEIECTB M 00NacTu ee
MIPUMEHEHUSL. AHTHONOTHKY.
Buroreoxumnueckast JIeITeIIbHOCTh
MHUKpOOpPraHu3MoB.  PacnpocrpaHenue
MHUKPOOPTaHM3MOB B IIOYBE, BOJOEMAX,
BO3JyXe. Y4YacTHe MHKpPOOPTaHH3MOB B
LUKJIaX YIJIeposia, a3oTa, Cepbl U IPYTUX
aneMeHTOB B mpupone. CumoOunos. Tumsr
cuMOmo3a: 9K30- M DHIOCHMOHNO3,
MYTyaJlu3M u TIapa3uTH3M.
dakynsTaTuBHEBIC u oburaTHble
CHUMOHOHTEI. BzanmoorHommenus
MHUKPOOPTaHU3MOB M MaKpOOPTraHW3MOB
(pacTeHuii, )KUBOTHBIX M YEJIOBEKA).

1,2,3,4,6

[ToAroroBKa K BBITIONTHCHUIO
KOMILTEKCHOTO 3a/1aHus,
TECTHPOBAHHIO,
nmabopaTopHOit pabore 4 u
WHIUBUAYATBHOMY OIPOCY

KommiekcHoe
mpoBepka  paboueit
WHIUBUAYATbHBIH
TECTUPOBaHHE

TEME

«IKOIOrus
MHKPOOPTaHU3MOBY

3aJlaHue,
TeTpay,
orpoc,
o

HpOMLIIHJ'IGHHOG u Hapoao-
XO3SHCTBEHHOE 3HAUYCHUC
MHKpPOOPTraHU3MOB. HpOMLIIHJ'IGHHOG u
HapO,HO-XO3HfICTB CHHOC 3HAUYCHUC

2.8

1,2,4,5

HO,HI‘OI" OBKa K KOMIIJICKCHOMY
3alaHUIO

KommrekcHoe 3aaHuC

30




MHKPOOPIraHU3MOB. Pons MI/IKpO6HOI‘O

CHHTC3a B OHOTEXHOIOTHH.
MGHI/IHI/IHCKaH MI/IKpO6I/IOJ'IOI‘I/I$I
IlaTorennnie MHKPOOPTaHU3MBI.

ITpoOHoTHKH U TPEONOTHEKH.

Bcero yacos:

18

18

35,8

31




PedTHHI-TJIAH TUCIUIIJINHEI
MuKpoOHOIOTHsl, BUPYCOJIOTHH

[Tpunoxenue No2

HanpaBjeHue 06.03.01 Ouomorus
Kypc 3 , CeMecCTp 5
Buapl yueOHOl 1eATEIbHOCTH Bann 3a Yucno 3aganui Bamner
CTYIEHTOB KOHKPETHOE 3a CEMECT = =
R P p MuHUManbEHBIH MakcuMaibHBIN
3aJjaHue

Moayas 1. Oco

0CHHOCTH CTPOCHHUS] H OPraHM3alNU OaKTepHil 1 BUPYCOB

Texymmii KOHTPOIb

1. JTaboparopHbie paboTHI 5 2 0 10
(BBIMIONTHEHNME, TIPOBEPKA TETPAIH,
WHIMBHIYAIBHBIN 0Mpoc)
2. Tectsl 5 2 0 10
PyGe:xHbIil KOHTPOIB
1. IIucbMeHHast KOHTPOJIbHAs 10 0 0 10
pabora
Monyas 2. MeTa6011u3M MHKPOOPraHU3MOB
Texymmii KOHTPOIb
1. JTaboparopHbie paboTHI 5 1 0 5
(BBINONTHEHNME, TIPOBEPKA TETPAIH,
WHIMBHIYAIBHBIN OMpOC)
2. Tectsl 5 2 0 10
PyGe:xHbIil KOHTPOIB
1. TectupoBanue 10 1 0 10
Monyanb 3. DK0JOrus H CHCTEMATHKA MUKPOOPTaHU3MOB
Texymmii KOHTPOIb
1. JTaboparopHbie paboTHI 5 1 0 5
(BBINIONTHEHNME, TIPOBEPKA TETPAIH,
WHJIMBHIYAIBHBIN 0Mpoc)
2. Tectsl 5 1 0 5
3. loknan 5 1 0 5
PyGe:xHbIil KOHTPOIB
1. KommnekcHoe 3aganue 30 1 0 30
[oompurenbHble HAMIBI
1. Yuactue B pabore - - - 5
KOH()EpEHIINH, TyOTHKAIINY,
COOTBETCTBYIOIIHE TPODHITIO
npenMera
2. JIoTOMHATEILHOE - - - 5
TECTUPOBAHHE
IocemaemocTsb (021161 BBIYATAIOTCA U3 001el cyMMbl Ha0paHHBIX 0aJ1JIOB)
1.ITocemnieHre TEKIMOHHBIX ) ) 0 -6
3aHATHIHA
2. Tlocemenne NpakTUIECKUX ) ) 0 -10
3aHATHIA
3ager 60 110
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