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1. Heamn, 3an0aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs M0 AUCHUILIHHE

Lenbto OCBOEHMSI TUCIUIUIMHBI SBIISCTCS:

- U3y4€HHE BBICOKOCIEUAIN3UPOBAHHBIX I'PYII 3KCTPEMOPHIBHBIX MUKPOOPTraHU3MOB,
MEXaHU3MOB UX aJalTaly K SKCTPEMaJIbHbIM YCIOBUSAM OOUTaHUS

- HCIONB30BaHME PA3JIMYHBIX TPYNI AKCTPEMODUIBHBIX MHKPOOPIaHU3MOB B
OMOTEXHOJIOIMYECKUX MpOLieccax.

K 0CHOBHBIM 33/1a4aM OCBOCHMSI JUCLUIUIMHBI CIIE€YeT OTHECTH:

- (hopMHpOBAHUE 3HAHUH Y CTYAEHTOB O CIIOCOOHOCTH MUKPOOPTraHU3MOB CYILECTBOBATh
IIPY SKCTPEMAIbHO HU3KUX U BBICOKMX 3HAUYEHUSIX TeMIepaTypsl U pH, B yCIOBHSX MOBBIIIEHHOTO
JIABJICHUS], HU3KOW BOJHON aKTUBHOCTH; IO3HAKOMHTH C MEXaHU3MaMHU IICUXPO- U TEPMODUINHY,
pH-romeocrasa, 6apoguinu, 0CMOpPEryIALNH;

— (opMuUpOBaHME 3HAHUH B COBPEMEHHBIX TEXHOJOIMH C  HCIIOJIb30BAaHHEM
HKCTPEMODUIBHBIX MUKPOOPTaHMU3MOB B PA3JIMYHBIX OMOTEXHOJIOTUYECKHX MPOLIECCaX.

- BpIpa0OTKa YMEHHMI M HABBIKOB IIOMCKA, BBIACICHHUS M KYJIbTHBHPOBAHUS IITAMMOB
9KCTPEMO(UIBHBIX MUKPOOPIaHU3MOB;

— M3y4YeHHE CIOCOOOB  MOJY4YEHHS M XPaHEHHs  SKCTPEMO(UIIbHBIX

MHUKPOOPTaHU3MOB.

OOyuenne mo aucumuiuHEe «OKCTpeMOpUIbHBIE (HOPMBI  MHKPOOPTaHM3MOB B
OMOTEXHOJOIMYECKUX MpPOoIieccax» HaNpaBlIeHO Ha (OpMHUPOBaHUE Y 00yUaIOIIUXCS CIeyIOIUX
KOMIIETECHIINN:

Koa n nHaumenoBanue NHaukaTopbl JOCTHKEHUS KOMIIETEHIIUN
KOMIIeTeHIH I

[TK-6 Cniocoben NIIK-6.1 3HaeT: TEXHONOTUIO U KOHTPOJIb NTpon3BoAcTBa BAB;
OCYILIECTBIISATH KOHTPOJIb [I0Ka3aTeIu KauecTBa OMOTEXHOIOIMUECKON POAYKLIUH;
KauecTBa ChIPbS, CTaTUCTUYECKHE METO/bl YIPABICHUS KAYECTBOM IIPOIYKIUH;
IIPOMEKYTOYHBIX BUJIbI OpaKa U €ro yyeT B IPOU3BOACTBE OMOTEXHOIOTHUYECKON
MPOIYKTOB U TOTOBbIX BAB | mponykuuu
B COOTBETCTBUH C NIIK-6.2 YMmeeT npou3BOANUTh aHAJIN3 KAU€CTBA ChIPbS IS
peErIaMeHToM OMOTEXHOJIOTMYECKOI0 IPOU3BOJICTBA B COOTBETCTBUU C

pErIaMeHTOM; OIIPEAEIIATh COAEPKAHNE OCHOBHOTO BEIIIECTBA B
roroBelx bAB; onpenensaTs akTHBHOCTD AEHCTBYIOLIETO
BEIIECTBA B TOTOBOM OMOTEXHOJIOIMUYECKOM Mpenapare;
OIIPEACIIATD COJAEP/KAHUE KIETOK TPOIYLIEHTA B IPOAYKTaX,
MOJIYYE€HHBIX C IIOMOIIbIO MUKPOOPTaHU3MOB; aHAJTU3UPOBAThH
MIPETEH3UH OT MOTpeOUTENeH 10 Ka4eCTBY MPOLYKIUH
OMOTEXHOJIOTMYECKOT0 IPOU3BOCTBA; BECTU yUeT Ae(eKTHON
MPOAYKIIMH OMOTEXHOJIOTHYECKOTO MMPOU3BOICTBA;
aHAJIM3UPOBATh MPUUYMHBI MOSABIEHUS 1€(PEKTHON MPOAYKIIUU
OMOTEXHOJIOTMYECKOT0 IPOU3BOJICTBA, IPOU3BOIUTH pacyeT
BEPOATHOCTH (PAKTOPOB MOSBICHUS U 3HAUEHUH MOCIIEICTBUM;
pa3pabaTrbIBaTh MPEUIOKEHUS 110 CHUKEHUIO
(TIpeIoTBpaIIeHNI0) TPOU3BOICTBA 1E(PEKTHBIX MPOTYKTOB
NIIK-6.3 Bnaneer MeToguKaMH OLIEHKH BXOJJHOT'O KOHTPOJIS
KauecTBa ChIPbsl, UCIIOJIB3YEMOTO B OMOTEXHOIOTMYECKOM
IpoLecce; MPOBEACHNS KOHTPOJIS KA4eCTBA IPOMEXYTOUHOHN U
TrOTOBOM OMOTEXHOJIOTHYECKON MPOAYKIIUU; PACCMOTPEHHUS
peknamanuii no kauectsy bAB; BbISIBIEHUS KPUTHUECKUX
(omacHbBIX) PaKTOPOB HA OTACIBHBIX TEXHOJIOTHIECKUX
orepanusax OMOTEXHOJIOTHUECKOTO MPOU3BO/ICTBA; pa3paboTKH
MEPOIPUATHH € LENbI0 YCTPAHEHUS PUCKOB WJIM CHHXKEHUS UX
710 IOIYCTUMOTI'O YPOBHS U MOBBIIIEHUsI 6€301aCHOCTH
BBIIIYCKa€MON OMOTEXHOJIOTMYECKON MPOAYKIIUU




2. MecTO IUCHUILIHHBI B CTPYKType 00pa30BaTeIbHON MPOrpaMMbl

HI/ICHI/IHHI/IHa OTHOCUTCA K DJJIEKTHBHBIM JUCHOUIIJIMHAM  4YaCTH,

ydacTHUKaMu 00pa30BaTeNIbHBIX OTHOICHUH Ooka b1 Jlucuumivab! (MOIYIH).
HucuumnuHa «JKcTpeMouiibHble (POPMBI MHUKPOOPTraHU3MOB B OHMOTEXHOJIOTHYECKUX

nporeccax»

JUCLUIUINHAMU:
- «TexHonorus (pepMEHTHBIX IPEIIAPATOBY;
- «Knerounast u 6enKoBast UHKEHEPUSD)

- «HwuskoremmepaTypHble TEXHOJOTHMH B NPOU3BOJACTBE M XPAHEHUU TEPMOJIAOMIBHBIX
O6uomarepHuagoBy.

3. CTpykTypa u coepkaHue TUCUUILITHHBI

OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTABIISACT 2 3aUeTHBIC eIUHUIIBI (72 Yaca).

3.1. Buabl yueOHOI pad0oThI H TPYA0EMKOCTh

dbopmupyemoit

B3aUMOCBsA3aHa JIOTUYCCKHM MW COACPIKATCIBbHO-MCTOAUYCCKU CO CIACAYIOIIUMU

Ne . KoauuvectBo CemecTpsl
Bup y4yeOHoii padoThl
n/n 4acoB 1
1 AyIMTOpHBIE 3aHATHS 32 32
B ToMm uncie:
1.1 | Jlekuuu 16 16
1.2 | CemuHapckue/mpaKkTHUYECKUE 3aHSITHS 16 16
1.3 | JlaboparopHbIe 3aHATHS
2 | CamocTosiTe/ibHasi paboTa 40 40
3 IIpomexyTOUHAsI aTTEeCTALMSA
3a4er
Hroro 72 72
3.2. Temaruyeckuii IJIaH U3yYeHUS] TUCHMILIUHBI
TpyaoeMkocThb, yac
AynuTopHas paéora 2
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1. | Beenenue. Poab 3kcTpeMOQHIBHBIX 5 2 - - 3
OopraHu3MoB B Ouocdepe
2. | Tema 1. DxcTpemanbHbIE YCIOBUS U 13 2 4 - 7
MecTa obutanus. ['pymnrmbl
IKCTPEMO(DUITBHBIX MUKPOOPTAaHH3MOB
3. | Tema 2. XapakTepucTuka Ipymm 9 2 2 - 5
MHUKPOOPTaHU3MOB, CIIOCOOHBIX K POCTY
TIPH HA3KUX U BBICOKHX TeMIIepaTypax.
broTexXHOIOrnYeCKU MPOLIECCHI C
WCTIOJIb30BaHUEM TEPMODHUIIOB




Tewma 3. Xapakrepructuka rpynn 9 2 2 - 5]
MHUKPOOPTaHU3MOB, CIIOCOOHBIX K POCTY
IIPH YKCTPEMAIIbHBIX 3HaYeHHUX pH

Tema 4. Xapakrepuctuka rpymnmn 9 2 2 - 5
MHKpPOOPTaHU3MOB, CITOCOOHBIX K POCTY
B YCJIOBUSIX MOBBIIICHHOTO JABJICHUS

Tewma 5. CymectBoBanue 9 2 2 - 5}
MHUKPOOPTaHU3MOB B YCIIOBHSIX
WHTCHCUBHOTO O0JTy4eHUs!

Tema 6. XapakrepucTuka rpymnmn 9 2 2 - 5
MHUKPOOPIaHU3MOB, CHOCOOHBIX K POCTY
B IIPUCYTCTBUH TOKCHYHBIX HOHOB U
COETUHEHUN

Tema 7. XapakrepucTuka rpymnmn 9 2 2 - 5
MHKpPOOPTaHU3MOB, CIIOCOOHBIX K POCTY
MIPH BBICOKMX KOHIICHTPALIUAX COJEH 1
pPacTBOPEHHBIX BEIIECTB

HUroro 12 16 16 40

3.3. Coaep:xanue I CUUILIAHBI

Beenenue

B nanHO#l aucuMIiiHE paccMaTpHUBAIOTCS OMOpa3HOOOpa3sue U HIKOJIOTMYECKas poilb
BBICOKOCTIEIIUATTM3UPOBAHHBIX IKCTPEMOPMIBHBIX MUKPOOPTAaHU3MOB, pa3/IelICHHBIX Ha TPYIIIIHI B
COOTBETCTBUU C (PU3UKO-XUMUUECKIUMH (PaKTOpaMH, OIPEACISIONIMMU SKCTPEMAaIbHbIE YCIOBUS.

Tema 1. DxcTpemasbHbIe YCI0BUSI U MecTa o0uTaHus. ['pynnbl 3kcTpeMoPUIbHBIX
MHKPOOPraHU3MOB

Ou3MKO-XUMUYECKUE  (AKTOPBI, XapaKTEPU3YIONIUE YCIOBHS CpPEIbl OOWTAHHUS
MUKpOOpranu3MoB. KapanHanbHble TOYKH pocTa MUKpOOpraHu3moB. O0JacTh TOJIEPaHTHOCTH.
DKCTpeMalIbHbIEC yCIIOBUSA U MecTooOuTanus. [loHsaTHe «d9KCTpeMODUIBLHBIE MUKPOOPTAHU3MBI.
buopasHooOpazue  BBHICOKOCMEIUATM3UPOBAHHBIX  DKCTPEMO(UIBHBIX  MHUKPOOPTaHHU3MOB,
paszeneHre Ha TPYMIIBI B COOTBETCTBUU C (DU3UKO-XUMUUYECKUMH (DaKTOpaMH, OMPEACIIIIOIINMHI
OKCTPEMAbHBIE YCIOBHs. DKCTPEMANIbHBIE Cpelbl KaK MOJAENbHbIE OOBEKTHI NI H3Yy4eHUs
HKOJIOTMYECKUX OCOOCHHOCTEH U OCHOBHBIE (DaKTOpbI, OINPEAEISAIONIUE HCIOJIb30BAHNE
AKCTPEMOGUIBHBIX MUKPOOPTAaHU3MOB B OMOTEXHOJIOTUYECKUX MPOIIeCCaXx.

Tema 2. XapakTepucTHKAa Tpynn MHKPOOPTraHM3MOB, CIHOCOOHBIX K POCTY NpH
HU3KHX M BBICOKHX TeMmmeparypax. buorexHonorn4eckuii mpouecchbl ¢ MCNOJb30BaAHUEM
TepMO(pUIOB

TemnepaTtypHbie yciaoBus B Ouocdepe. BnusHue TemmepaTypbl Ha MHKPOOPTaHU3MBI.
Hcnonb3oBaHMe BBICOKMX TEMIEPATyp /I MHAKTUBAIIUM MUKPOOpPraHu3moB. Mcmonb3oBanue
HU3KUX TEMIeparyp MJisg XpaHEeHUsS MHUKpPoOopraHu3MoB. CHMOCOOHOCTH MHUKPOOPTaHU3MOB
BBDKMBATh TIPH AKCTPEMaIbHBIX TemmepaTrypax. CrmocoOHOCTh MUKPOOPTAaHU3MOB K POCTY NP
SKCTpEMaJIbHBIX TeMIeparypax. lemMmrepaTypHblid nuana3oH. KapauHallbHble TeMIlepaTypHbIE
TOYKH. [ pynmbsl MUKPOOPTaHU3MOB IO OTHOIICHHIO K TeMITepaType.

[TcuxpodmiibHbIE U TICUXPOAKTUBHBIE MUKPOOPTaHU3MBI. MecTa OOuTaHMs OOUTaTHBIX
NCUXPO(HIIOB M TICMXPOAKTUBHBIX MHUKPOOpPraHW3MOB. KwuHeETHKa pocta TpH HHU3KHX
Temrneparypax. PasHooOpa3ue TUIOB MeTa0omu3Ma Yy MCUXPO(GUIBHBIX MHUKPOOPTaHHU3MOB.
MexaHu3Mbl ICUXPODOUITUH.

Tepmodunel.  I'pynmel  TepmodunoB.  TepmoTonepaHTHbIE  MHUKPOOPTaHU3MBI.
®dakynbTaTUBHBIE H 00JIUTATHBIE TEPMOQUIIBL. IKCTPEMaTIbHBIE TEPMODUITBI U TUTIEPTEPMODUITHI.
Cucrematuueckoe paszHooOpasue tTepmodunoB. Tumbl Merabonm3ma. Pacmpocrpanenue

5




TepMOQHUIOB B TmpHpoje. MexaHu3Mbl TepMOpHINU. bBHOTEeXHOJIOrMYECKHE MpPOLECChl ¢
HCIIOJIb30BaHUEM TEPMO(UIIOB.

Tema 3. XapakTepucTHKa rpynn MHKPOOPraHM3MOB, CIIOCOOHBIX K POCTY HPSH
JKCTpeMaJbHbIX 3HaYeHusax pH

KucnotrHocts cpen oburanus. OTHOIIEHUE MHUKPOOPTaHU3MOB K KHCIOTHOCTH CPEJBI.
Ob6nurarable U (axkyabTaTUBHBIE anuaopuiabsl. Cuctemarnueckoe pasHooOpasue anua0puios.
Mecrta oOutanus. OOnuraTHble W (PaKyIbTaTHBHBIC alKalo(Quibl. BakTepronaorus KHCIBIX
CTOYHBIX BOJI, oOpa3yromuxcs B maxTtax. Mexanusmbl pH-romeocrasa, ucnonb3oBanue pH kak
¢axTopa ynpasieHus1 OMOTEXHOJIOTUYECKHUX TTPOLIECCOB.

Tema 4. XapaxkTepucTHKa TIpPynn MHKPOOPTraHU3MOB, CIIOCOOHBIX K POCTY B
YCJI0BHSX MOBBIIEHHOI'0 1aBJICHUS

bapodunsHbie 1 GapoTOJEpaHTHBIE MHKPOOPTaHM3MBI. Mecta oOuTaHus OGapoduiios.
MexaHu3Mbl BO3JIEHCTBUS BBICOKOT'O JaBJICHUS Ha KUBbIE KJIETKU. BiIusHue BRICOKOTO AaBiIeHUs
Ha CKOPOCTb OWOXMMHUYECKUX peaKUUi, POCT U Trudelb MHUKpPOOPTaHHW3MOB. MeXaHU3MbI
Oapodunuu. YCTOWYMBOCTH  pPa3IMYHBIX MHKPOOPTaHU3MOB K  BBICOKOMY  JIaBJICHHIO.
Hcnonk3oBanue 6apoduinbHbIX 1 6apOTOIIEPAHTHBIX MUKPOOPTAaHU3MOB B pa3padOTKe ITyOUHHBIX
MECTOPOKICHUN He(TH U rasa.

Tema 5. CymecTBOBaHHEe MUKPOOPTaHM3MOB B YCJIOBUAX HHTEHCUBHOI0 00/ 1y4eHH s

Bunumelii cBeT 1 MUKpoopranu3Mbl. QOTOCUHTETUYECKU AKTUBHAS pajualys Uil pasHbIX
rpynn  ¢otorpodoB. BnusHue ynbpTpaduoONETOBOrO H3IIYYCHHUS HA IHKHU3IHEACATEIHLHOCTH
MHUKPOOPraHu3MoB. HyBCTBUTENBHOCTh TPOKapHOT K UF-u3imydennro. MyTareHHbIN U JI€TaIbHBIA
s¢dextsr  UF-uznyuenus. Wcnonb3oBanue UF-uznydenus pns  ne3uHdeKknud  BO3AyXa
MOMEIICHUH B OMOTEXHOJIOTHH.

VOHU3HpYIOIINE U3Ty4eHHs: Ol-M3IydeHue, [3-usinyuenne, Y-usIydeHne, PEHTIEHOBCKOE
u3nydyeHue. MexaHusm JeiCcTBUS MOHU3MpYyrolero odmydenus. Ilpsmble u omocperoBaHHbIE
nospexacHus JHK. Pazmuuust MUKpOOpPraHu3MOB B PaJMAalMOHHOM YYBCTBUTEIIBHOCTH.
PannoycroliunBbie MUKPOOPraHU3MBI.

3alUTHBIE MEXAHU3MBI KIETKA OT HEHMOHU3UPYIOUIETO U MOHU3HUPYIOLIErO U3JIIy4EeHUs U
cucremsl penapanuu JJHK.

Tema 6. Xapakrepucruka rpynn MHKPOOPraHHU3MOB, CHOCOOHBIX K PpOCTY B
NPHUCYTCTBHM TOKCHUYHBIX HOHOB M COEUHEHUI

BnusiHue TsDKENBIX  METaNIOB Ha  METaboNIM3M  MHUKPOOPTaHW3MOB. MeXaHU3MBbI
YCTOMYMBOCTH MHUKPOOPTraHU3MOB K TSDKENIbIM MeTauiaM. JKene300Kucistone OaKTepHuH.
Mexanusm okucienus Fe?* Thiobacillus ferrooxidans. Mcnonb3oBaHHe MHKPOOPIaHM3MOB B
OMOrUAPOMETAIUTYPTHH.

CrocoOHOCTh MMKPOOPTraHU3MOB aKKyMYJIMPOBATh TsKelble MeTayibl. Vcnoiab3oBaHue
OrocopOIUM JUIsl U3BJICUEHUS] METAJIJIOB U3 pacTBOpoB. B3aumonelicTBUe MUKPOOPraHU3MOB C
pTyThi0. CIIOCOOHOCTH MHUKPOOPIaHU3MOB MOJIM(UIMPOBATh PTYTh M TOKCHYHBIE COEIUHEHHS
pTyTH. B3aumonelcTBME MHKPOOPTaHM3MOB C MBIIIBIKOM H  CyppMOH. Bo3sneilictBue
MHUKpPOOPTraHU3MOB Ha JOJITOKUBYIINE PaJUOHYKIUABL. lcronb3oBaHME MUKPOOPraHW3MOB B
OMOTEXHOJIOTMH OYMCTKH BOJbI U TIOYB OT TSXKEJIbIX METAJIJIOB.

Tema 7. XapakTepucTHKa TIpynn MHKPOOPTaHHM3MOB, CIOCOOHBIX K POCTY IpH
BBICOKHX KOHIEHTPALUAX COJIell U PACTBOPEHHBIX BelleCTB

CreneHp 10CTYITHOCTH BOJBI AJI1 XUMUYECKUX pEaKIIMi M1 MUKpoopranu3MoB. [lokasarens
AaKTUBHOCTH BOJBI aw. ONTHUMaNbHbIE 3HAYEHUS aw JIJIS1 pOCTa MUKpPOOpranu3mMoB. Ocmoduisl u
ranoduisl. ["anoTonepaHTHbIe MUKPOOPTaHU3MBI, MOPCKUE OaKTEpHUH, YMEpEHHBIE TraaoduIibl,
AKCTpPEMAJIbHBIE TaloQMIIbI, Tranoankatopuiabl. MexaHU3Mbl OCMOpEryisiiuu. MaTpuyHbIN
BOJHBIA cTpecc. KcepopunbHble MHUKpoOopraHusmbl. MexaHu3Mbl Kcepoduiauu. 3HaueHHe
Kcepo(hUTOB B OMOTEXHOJIOTHH.

3.4. TemaTuka ceMHHAPCKUX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA



3.4.1. CeMuHapcKue/mpakTHIECKUE 3aHATHS

Tema 2. XapakTepucTuka rpymin MUKPOOPTaHU3MOB, CIOCOOHBIX K POCTY MPH HU3KUX U
BBICOKHX TeMIlepaTypax. bBUOTeXHOIOrnuecKkuii mpoIecchl ¢ UCIOIb30BAHUEM TEPMO(DUIIOB

Tema 3. XapakTepucTuka rpyni MUKPOOPTaHU3MOB, CIOCOOHBIX K POCTY MPH
JKCTpeMallbHbIX 3HaUeHUsIX pH

Tema 4. XapakTepucTuka rpyni MUKPOOPTaHU3MOB, CHOCOOHBIX K POCTY B YCIOBHSAX
MOBBILICHHOTO JaBJICHUS

Tema 5. CymiecTBoBaHHE MUKPOOPTAaHU3MOB B YCIIOBHSIX HHTEHCHBHOTO OOJTyYSHHS

Tema 6. XapakrepucTuka rpynn MUKPOOPraHU3MOB, CIIOCOOHBIX K POCTY B IPUCYTCTBUU
TOKCHYHBIX HOHOB U COCJIMHEHUM

Tema 7. XapakrepucTuka rpynin MUKPOOPraHU3MOB, CIIOCOOHBIX K POCTY MPHU BBICOKUX
KOHIEHTPALUsAX COJIEH U paCTBOPEHHBIX BELIECTB

3.4.2. JlabopaTopHbI€ 3aHATHUS

Tema 1. M3yuenue cBoiicTB TepMoTOiepaHTHBIX OakTepuu pono Bacillus, Lactobacillus,

Thioalkalivibrio.

Tema 2. MeToibl KyJIbTUBUPOBAHUS TUIEPTEPMOPUIBHBIX OaKTEPUI-TIPOLYLIEHTOB IIPU
temriepatype Bbiie 80 °C.

Tema 3. MeTo/ bl KyJIbTUBUPOBAHHUSI TPYIIIT AJIKATU(PUILHBIX MUKPOOPTaHU3MOB,
CHOCOOHBIX K pocTy Ipu ontuMaiibHoM ypoBHe pH 9,0 u Bbiwe.

Tema 4. KynpTrBHpOBaHHEe MUKpoOpranu3mMoB Paracoccus denitrificans B ycioBusx

CBEPXYCKOPEHHS.

Tema 5. MeToibl KyJIbTUBUPOBAHHUS ITPOIYLIEHTOB TaJO(PUIOB C ONTUMAIBHBIM POCTOM
IpU KOHLIEHTPAILMKM PacTBOPEHHBIX coJieit 50 /11 uiu BhILIE.

Tema 6. MeTopI KyJIbTUBUPOBAHHSI OCMO(GMIBHBIX [ APOXIKEN C ONTUMAIBHBIM POCTOM
B Cpe/ie C BBICOKOM KOHLIEHTpaIMel caxapa.

Tema 7. MeToibl Mccne10BaHUs PalMOPE3UCTEHTHBIX OaKTepuil U TPHOOB, YCTOMUNBBIX K
BBICOKMM YPOBHSIM HOHM3UpPYOUIEro Y D-u3imydeHusl.

Tema 8. XapakrepucTrka rpynn MUKPOOPTraHU3MOB, CIIOCOOHBIX K POCTY NPHU BBICOKHUX
KOHIEHTPALUAX COJIEW U pPaCTBOPEHHBIX BELIECTB.

Tema 9. KynpTuBUpOBaHUE O0IUTaTHBIX (MCTUHHBIX) MCUXPO(UIOB — MUKPOOPTaHU3MOB
C ONTUMAaJIbHOM TemnepaTypoi pazsurus + 15 °C.

Tema 10. MeTozp! uccie1oBaHUSI YMEPEHHBIX U AKCTPEMAJIbHBIX TaJ0(HIIOB.

4. Y4yeOHO-MeTOaAM4YeCKOe U MH(POPMALIMOHHOE o0ecriedyeHue

4.1. OcHoBHas JuTEpaTypa
1. Herpycos, A. . Dkonorust MUKpOOpraHu3MoB : yuyeOHUK 111 6akanaBpoB / A. . Hetpycos ;

oTBeTCTBeHHBIN pemakTop A. WM. HerpycoB. — 2-¢ m3n. — Mocksa : M3marensctBo HOpaiiT,
2026. — 267 c. — (Bwicmee obpazoBanme). — ISBN 978-5-534-19539-2. — Tekct
anekTpoHHsld  //  OOpazoBarenpHas  tuarpopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/583023 (mara obpamenus: 06.07.2026).

2. Herpycos, A. 1. MukpoOuosorus: Teopus ¥ pakTUKa : yueOHuK s By30B / A. M. Herpycos,
U. b. KoroBa. — Mocksa : M3natensctBo FOpaiit, 2026. — 676 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-20341-7. — Texkcrt : snektpoHHbIA // OOpa3oBarenbHas 1uatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/589932 (nara oopamenus: 06.07.2026).

3. Emries, B. T. O6mras mukpoouosorus : yaeonuk s By3os / B. T. Emues, E. H. Mumryctin. —
Mocksa : UznatenbctBo FOpaiit, 2026. — 248 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-



11221-4. — Texkcr : snexTpoHHsblid // OOpa3oBarensHas minardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/598689 (mara obpamenus: 06.07.2026).

4.2. JlomoJiHUTeIbHASI JIUTEpaTypa
4. 0O0630p WHOCTPaHHOU MIPECCHI B WNurepnere: aapec CTaTbu
http://www.inopressa.ru/print/wsj/2004/11/16/12:16:47/bacteriya

4.3. JIuueH3HOHHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe odecrieuyeHue
1. [Iporpammsl makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHble TmpodeccHOHATbHBbIE 0a3bl JAaHHBIX W HHGpOPMALMOHHbIE
CIIPABOYHbIE CUCTEMBI

1. www.elibrary.ru — mayuHast 5eKTpoHHast OMOIHOTEKa,
2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT;
3. https://lib.mospolytech.ru/ - y4eOHO-MeTOANYECKHE MaTepHATbl B 3JIEKTPOHHOM

BUJIC.

4.5 JekTpoHHbIE 00pa3oBaTe/ibHbIE pecypcehl.
OO0P 1o 1aHHOM TUCHUIUIMHE HE pa3paboTaH.

5. MarepuajbHoO-TeXHU4YeCKOe o0ecredeHne

VYuebnas ayauropus kadenpanbHoro ¢ponaa, 000pyaoBaHHasE KOMIBIOTEPHOIN TEXHUKOI,
MYJbTUMEAUMHBIM TPOEKTOPOM, Ul IPOBEIEHUS JIEKIIMOHHBIX M CEMUHApCKUX 3aHATHH.
Aynuropus Ui IeKIMOoHHbIX 3aHaTuid Ne 5505 (115280, r. Mocksa, yia. ABTo3aBojckas, A. 16
ctp. 1), obopynoBaHHas: CTOIBI Y4eOHBIE CO CKaMbsIMHU, ayIUTOPHAs JOCKA, MYJIbTUMEIUMHBINA
KOMILJIEKC (TIEPEHOCHOM MpoeKTop, HOYyTOYK). Pabouee MecTo mpenoaaBaTesnis: CTOIM, CTYII.

Jlabopatopus kadeaps! «Xumobuorex» AB54046 (115280, r. MockBa, yi. ABTO3aBOJCKas,
n. 16 ctp. 1), obopynoBaHHas: 1abopaTopHble CTOJIBI, Bechl jJabopatopHbie DX-2000, Bech
npenusnonnsie AND, xumudeckast Moiika, TamMmuHapHbii 6okc baBn-01-«Jlamunap-C»-1,2, mkad
CYIIWJIBHO-CTEPUIIN3AL[MOHHBIH Memmert, IUINTKA  JIEKTpUYecKast nabopaTopHas
Rommelsbacher RK 501, tepmocrat 180TBin, Gorosnekrpokonopumerp KOK-2, xom0aunbHUK
JUISl XpaHEHMsI KYJIbTYp, MUKPOCKON MHKMeN 6, MUKPOCKOTI, OCHAIIIEHHBIN KaMEPOH COeTMHEHHOU
C KOMIIBIOTEpPOM, MHKPOCKOIIbI yueOHble 15 MmTYyK, CTEpeOMHMKPOCKON 2 IIT., IeHTpudyra,
cymMibHbIN 1Kad, aBToknaB BK-75, aBromarnyeckue MUIETKH, JIEKTPUUYECKHE HACOCHI JUIS
MUIETOK, MAarHUTHbIE MEIANIKY, JTaOopaTOpHas Mocy/a JUisl MPOBEIECHU J1a00paTOPHBIX 3aHATHH,
CTEJUIaXU C HAYYHOM JIMTEPATYPOH.

Jlabopatopuss kadenper «XumoOmorex» ABS5405a,6 (115280, r. Mocksa, yiI.
ABTo3aBojckas, 1. 16 ctp. 1), o6opynoBaHHas: 1ab0paTOpHBIE CTOJIBI, BBHITSDKHOW HIKad, BECHI
nperuznonnbie KERN, Beckr ananutudeckue Vibra, ananutuyeckue Becwl Sartorius ENTRIS 224-
1S, 220r/0,1Sartorius Group GmbH, cnekrpodporomerp Shimadzu UV mini 1240,
aBTOMAaTHU3MpPOBaHHAs yCTaHOBKa AJs pasnoxkeHus no Keenpaamo LOIP LK-100, naboparophas
yCTaHOBKA: XpoMarorpaduyeckre npoleccsl pazaesieHus: ToHkocnoiHas xpomatorpagus (TCX)
Phywe Systeme GmbH, maruutHbie Memanku, ciekrpodoromerp [1B2-5300, pH-meTp DxoHukc,
muctwsatop GFL  2001/4, xumuueckass Moiika, TymOa ans xpanenust JIBXK, kameps
XxpomaTorpaduueckue Ui TOHKOCIONHON Xpomarorpaduu, XUMUYECKUE PEaKTUBBI, BBITSHKHbBIE
mKadbl, XOJOIWIBHUK, JIAOOpaTopHas MocyAa Ul MPOBEACHUS J1a00opaTOpHO-NPAKTHUECKUX
3aHATUN



CTyneHTHI Ha 3aHATHSIX 00ECTICUeHbl MHAUBHIYaIbHBIMA aBTOMATUYECKUMU TTUIIETKAMH,
XpoMmaTorpauueckuMHu IIaCTUHKaMHU, J1a00paTOpHOM MOCY0i, peaKTHBaMHU.

Peanuzanus 06pa3oBaTenbHOM IPOrpaMMbl 00€CTIEUMBACTCS JOCTYIIOM KaXKJI0T0 CTYICHTa
K HH(OPMALIMOHHBIM pecypcaM — OubiInoTeuHoMy (GOHAY U CETEeBbIM pecypcaM MHTepHeT.

6. MeToauyeckue peKoOMeHIAIUN

6.1. Meroauyeckne peKOMEHIANMHU sl NpenojaBaTessi MO OPraHU3ALMHU
00y4eHus

Mertoarka npernoiaBaHus JUCIUIUIMHBI « IKCTPeMOGUIbHBIE (POPMBI MUKPOOPTAaHH3MOB
B OMOTEXHOJIOTHYECKUX nponeccax» u peajarnsanuss KOMIICTCHTHOCTHOI'O IMOAX0/4a B U3JIOKCHUHN U
BOCIIPHSITHM ~ MaTepuaja IpelyCMaTpUBaeT HCIOJB30BAaHUE CICAYIOIUX AKTUBHBIX U
MHTEPAKTUBHBIX (DOPM TMPOBEACHUS TPYNIIOBBIX, MHIUBUAYAJIbHBIX, AYAUTOPHBIX 3aHITUH B
COYETaHUU C BHEAYTUTOPHOMH pabOTOM C 1eTbi0 (POPMHUPOBAHUS U Pa3BUTHUS MPO(ECCUOHATBHBIX
HaBBIKOB O0YYarOIINXCSA:

- pabora Ha CeMHHApax II0 IMOJYYCHHIO 3HAaHUK B 00JACTH OHOTEXHOJOTHH C
HUCITIOJIB30BAHHUEM I-)KCTpeMO(bI/IJH)HI)IX MHKPOOPraHu3MOB Ipu IMPOU3BOACTBE  ITOJIC3HBIX
MPOJYKTOB U MPHU XPaHEHUH TEPMOJIAOUIBHBIX OMOMATEPHAJIOB.

- paboTa 1o MoJy4eHHUI0 3HAaHUHM B 00J1aCTH OMOTEXHOJIOTUI UCIIOJIB30BAHUS allu10(UIIOB
U aJKaIM(UIOB, TAJIOTOJIEPAHTHBIX (OPM U OPM MHKPOOPTaHHU3MOB, YCTOWYHMBBIX K BBICOKHM
KOHLCHTPAUAM TAXKCIIbIX MCTAJIJIOB.

OCHOBHBIM TpeOOBaHMEM K TMPEMOAABAHUIO JUCHUILIUHBI SIBISCTCS TBOPYECKHUH,
HpO6JICMHO-I[H3JIOFOBBIﬁ moaxon, HOSBOJDHOHH/Iﬁ IMMOBBICUTH MHTCPCC CTYACHTOB K COACPKAaHHUIO
y4eOHOTO MaTepuaia.

OcHoBHas popma U3yUCHHUS U 3aKPEIUICHUS] 3HAHUH 10 3TOU JUCIHUILTUHE — JICKIIMOHHAS,
nabopaTopHas ¥ pakTudeckas. [IpernogaBareinb J0DKSH MOCIeI0BATEIbHO BEIUUTATD CTYICHTAM
paa J'[CKHI/II\/’I, B XOJ€ KOTOPBIX CJICAYCT COCPCAOTOYNTH BHUMAHHEC HA KIIIOYCBBIX MOMCHTaXx
KOHKPETHOTO TEOPETHUYECKOr0 MaTepuaja, a TakKe OpraHM30BaTh MPOBEICHUE MPAKTUYECKHX
3aHSTHI TAKUM 06pa30M, 4TOOBI AKTUBU3HUPOBATH MBIIIJIICHHUE CTYACHTOB.

OcHOBY yueOHBIX 3aHATHH MO AMCLUUIUIMHE COCTABJIIOT JeKIMU. B mpouecce oOyueHus
CTYJEHTOB UCIOJIB3YIOTCS pa3InYHbIE BU/IbI YU€OHBIX 3aHATUH (ayITUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIIUU, CEMUHAPCKHE 3aHATHS, JJabopaTOpHbIe pabOThI, KOHCYIbTAIlMU U T.A. Ha mepBom 3aHsaTHN
10 JaHHOM y4eOHOM TUCIUIUINHE HEOOXO0AUMO 03HAKOMUTD CTYACHTOB C MTOPSAIKOM €€ U3YUEHUs,
PacKpBITH MECTO U POJIb TUCIUILUIMHEI B CHCTEME HAyK, €€ MPAKTUYECKOe 3HAYCHHE, IOBECTH 10
CTYJEHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

B xo/1e TeKIIMOHHOTO 3aHATHUS TIPENoAaBaTelb JOKEH Ha3BaTh TeMY, YUeOHbIE BOIIPOCHI,
O3HAKOMHUTDB CTYACHTOB C IECPECYHEM OCHOBHOH U )IOHOJ'IHI/ITCJ'H)HOf/'I JIATCPATYPHBI I10 TEMEC 3aHATH.
Bo BcTynmuTenbHON 4YacTH JIeKIMH OOOCHOBATH MECTO W POJIb M3y4yaeMoOW TeMbl B yueOHOMU
JUCHUIINIMHE, PACKPBITh €€ IMPAKTUYCCKOC 3HAUCHUC. Ecimu umraercs He nepBas JICKOUA, TO
HEOOX0/MMO YBSI3aTh €€ TeMy C MNpenblayliei, He Hapyllas JIOTUKH H3JI0KEHHs Y4eOHOro
marepuana. JISKIuio cieayeT HaunHaTh, TOIBKO YETKO 0003HAUMB €€ XapaKTep, TEMY U KPYT TeX
BOIIPOCOB, KOTOPHIE B €€ X0/1€ OyAyT pacCCMOTPEHBI.

B oCHOBHOW dYacTu JIEKIIMK CHEAyeT PAaCKpPBITh COJEPKaHHE Y4eOHBIX BOMPOCOB,
AKIIEHTUPOBAaTh BHHMAaHHUE CTYJCHTOB HA OCHOBHBIX KaTErOpHsIX, SBICHUSX M TIpOIEccax,
0COOEHHOCTSIX MX IIPOTCKAHUA. PaCKpI)IBaTI) CYITHOCTBb U COACPIKAHUC PA3JIIMYHBIX TOYCK 3PCHUA
U HAyYHBIX MOJXOJOB K OOBSCHEHUIO TEX WIM HWHBIX SBICHUH U mporeccoB. Cremyer
apryMEHTHPOBAaHO 00OCHOBATH COOCTBEHHYIO TO3HIIUIO TIO CIIOPHBIM TEOPETUIECKHM BOIIPOCAM.
[TpuBOIUTE IPpUMEpPHI. 3aaBaTh [0 X0y U3JI0KEHUS JTEKIIMOHHOTO MaTepraa BOIPOCH U 1aBaTh
Ha HUX OTBCT. HpenonaBaTeJH, JOJIKEH PYKOBOJIUTH pa60T0171 CTYACHTOB 10 KOHCIICKTHUPOBAHUTIO



JIEKIIMOHHOTO MaTepHaia, Moa4epKuBaTh HEOOXOIUMOCTh OTPAKEHHSI B KOHCIEKTaX OCHOBHBIX
MOJI0KEHUN M3y4aeMOU TEMBI.

B 3aximtounTenbHON YacTH JIEKIUH HEOOXOJMMO CHOPMYIHPOBATH OOIIKE BHIBOABI IO
TeMe, PAaCKpPBIBAIOIINE COJICPIKAaHHE BCEX BOIIPOCOB, IMOCTABICHHBIX B JeKIUU. OOBSBUTH ILUIaH
OUYEPEHOTO CEMHHAPCKOT0 HIIHM JIa0OpaTOpHOTO 3aHATHA, JaTh KPAaTKUE PEKOMEHAALUH IIO0
HOATOTOBKE CTYJIEHTOB K CEMUHApy WJIM J1abOpaTOpHOH padoTe. OmpenenuTs MECTO M BpeMs
KOHCYJIbTAIlMH CTY/ICHTaM, TOXKeJaBIIMM BBICTYIIUTh HA CEMHHApE ¢ JOKJIagaMu U pedeparamu
0 aKTyaJIbHBIM BOIIPOCaM 00CYKIaeMON TEMBI.

Lenp mpakThyeckux H JaOOPAaTOPHBIX 3aHATHH — OOECIEeYUTh KOHTPOJb YCBOCHHUS
y4eOHOrO MaTepHaja CTyIEHTaMH, pacIlUpeHHe W yriryOneHue 3HaHWM, MOJTYYEHHBIX MMH Ha
JICKIHSIX M B XOJI€ CAMOCTOSATENBHOM paboThI.

[ToBeimenne 3 (eKTUBHOCTH MNPAaKTHUECKUX 3aHSATUH JOCTUTACTCs MOCPEACTBOM
CO3JIaHUs TBOPUECKOM 0OCTAaHOBKH, PACIIONATraloNIel CTYICHTOB K BHICKA3bIBAHNIO COOCTBEHHBIX
B3IJISI0B M CYXKJICHUH TI0 00CYKIaeMBIM BOTIPOCAM, JKEIaHUIO Y CTYJCHTOB IOPadoTaTh y JOCKH
IPU PELICHUH 33/1a4.

[Tocne Kakaoro JEKIMOHHOTO, JTAOOpaTOPHOTO M TPAKTHYECKOTO 3aHATHS CHenaTh
COOTBETCTBYIOIIYIO 3aIHCh B KYpHAIaX ydeTa MOCEIIaeMOCTH 3aHATHI cTyaeHTaMu. [IpoBoauTh
TpYNIOBbIE W WHAWBUAyaJbHbIE KOHCYJIBTAllMU CTYIEHTOB IO BONPOCAM, BO3HHKAIOUIUM Yy
CTYACHTOB B XOJI€ WX NOJATOTOBKM K TEKYIIEH M MPOMEKYTOUYHOW aTTECTAllMA MO Y4eOHOU
JMCUUIUIMHE, PEKOMEHIOBATh B IMIOMOIIb Y4E€OHBIC M APYrHe MaTepualbl, a TAKKE CIPABOYHYIO

JHUTEPATYPY.

6.2. MeToauyecKkue yKa3aHus JJisl 00yYAIOIIUXCS 10 0CBOEHHIO
TUCHUTLTHHBI

CamocrosaTenbHass paboTa SBISETCS OJHUM W3 BHJOB IMOJNYyYCHHS OOpa30BaHUS
00y4JaromrMuUCs ¥ HalpaBjieHa Ha:

— M3Y4YCHHE  TEOPETHYECKOr0  MaTepuana, IMOATOTOBKAa K  JIGKIIMOHHBIM,
71a00paTOPHBIM, CEMUHAPCKUM (IPAKTUYECKUM) 3aHATHUSAM;

— TOATOTOBKY K TECTHUPOBAaHUIO C HCIIOJIb30BAHUEM 00111€00pa30BaTEeIbHOTO
nopTarna.

CamocrosTenbHas padoTa CTYJIEHTOB IpeCTaBiseT co0oi BakHENIIee 3BeHO yueOHOTro
mpoiiecca, 03 TPaBUIBHONW OpraHU3alMK KOTOPOTO OOy4Yalomuiicss HE MOXET ObITh
BBICOKOKBAJIU(DPUITUPOBAHHBIM BBIITYCKHUKOM.

CTy,lIeHT JOJDKCH ITIOMHUTDB, YTO HAYWMHATHL CaAMOCTOATCIIbHBIC 3aHATUA CICAYET C IICPBOTO
CeMecTpa U MPOBOJIUTH UX peryisipHo. OueHb BayKHO MPUIIOKUTh MAKCUMYM YCHIINH, BOJIH, YTOOBI
3aCTaBUTH ce0s1 pabOTaTh C MOJHON HATPY3KOW ¢ IEPBOTO JHS.

Kaxplif cTy1eHT 10JIKEeH caM IUIAHUPOBaTh CBOK CaMOCTOSTENIbHYIO paboTy, UCXO/Is U3
CBOMX BO3MOXXHOCTEH M NMPHOPHUTETOB. DTO CTUMYIHUPYET BBITIOJHEHHE pabOTHI, co3aeT Ooiee
CIOKOHHYIO OOCTaHOBKY, UTO B UTOT€E MOJIOKUTENILHO CKA3bIBAETCSl HA YCBOGHUH MaTepHaa.

Baxxno monHee ydyecTb 00CTOSITENBCTBA CBOEH pabOThI, YSICHUTD, UYTO SIBISETCS TJIABHBIM
Ha JJAaHHOM 3Tarle, KaKyko Mocje10BaTeIbHOCTh paboThl BHIOPATh, YTOOBI BHIITOJHUTD €€ JIy4llle U
C HAMMCHBIINMHU 3aTpaTaMH BPEMEHU U SHCPTHUH.

Jlnst TUI0IOTBOPHOM paboThl HEMAJIOBAXXHOE 3HAUEHHE MMEET 0OCTaHOBKA, OpraHM3aLus
pabouero mecta. Hy)HO 10OUTBCSI, 9TOOBI MECTO PabOTHI IO BO3MOKHOCTH OBLIO MOCTOSTHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JienaeT ee 6oiiee mIoA0TBOpHOU. [IpoayKTHBHOCTH pabOThI 3aBUCHUT
OT TPABWJILHOTO YEPEIOBaHUS TPpyAa U OTAbIXa. [109TOMYy Ka)/ble Yac WM JIBa CIEAYeT JIeNaTh
nepepbiB Ha 10-15 MuHyT. BBIXOAHBIE THHM Jydlle MOCBATHTH aKTUBHOMY OTIBIXY, 3aHATHUAM
CIIOPTOM, TPOTYJIKaMH Ha CBEXKEM BO3AyXe W T.I. Jlake MepeKitoYeHrne C OJHOTO B
YMCTBEHHON pabOThI Ha IPYTrOM MOXKET CIYKHUTh aKTUBHBIM OT/ABIXOM.

CTyneHT JoJKeH IOMHHUTh, YTO B Ipolecce OOy4YeHHUsS BaXKHEHIIYI0 poJib Hrpaer
caMmocTosiTeNnbHas pabota ¢ kHuroil. Hayuutbest paboTarh ¢ KHMrod — BakKHEHWIIas 3a1ada
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cryaenTa. be3 3Toro HaBblka OyJeT Ype3BBIYAHHO TPYIHO HM3Yy4aTh MPOTPAMMHBIA MaTepHai, U
MHOTO BpeMeHHU OyJeT MOTpauyeHo HepalMoHAIbHO. PaboTa ¢ KHUTOW CKIIafbIBacTCsA U3 yMEHUS
noa00paTh HeOOXOAMMbIe KHUTH, pa3o0parbcsi B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh TJIABHOE,
YCBOHUTH ¥ IPUMEHUTH Ha MIPAKTHUKE.

B npornecce 00yueHHs HCTIOAB3YIOTCS CIIEAYIONINE OLIEHOYHBIE (POPMBI CAMOCTOSTETLHON
pabOTHI CTYAECHTOB, OIIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOYHBIX
aTTecTalui:

- 00CyXJIeHHE 1 3aIIUTa JOKJIAI0B 110 JUCIUILIIHE;

- YCTHBIH orpoc, co0ece10BaHue.

O1eHOYHBIE CPE/ICTBA TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT BOIIPOCHI U 3a/IaHUs
JUIS. KOHTPOJISI OCBOCHUS 00YYAIOIIUMHUCS Pa3/IeiOB JUCIUTUINHBL.

OO0pa31bl BOIPOCOB | 33aHU JUIs IPOBEACHHSI TEKYIIEro KOHTPOJIS TPHUBE/ICHBI aiee.

7. MOH] OlIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHsI

ChopMHPOBAHHOCTE  KOMIICTEHIMHA TPH  HM3YYCHHH JUCIHMIUIAHBI  ONPEIEISIETCS
HOCPEJCTBOM OIIEHKH COOTBETCTBHSI OTBETOB W/WJIM BBINOJHEHHS 3aJaHUil 3asBICHHBIM
UHIMKATOpaM B paMKaxX MEpPONPHITHI TEKYIIEro KOHTPOJIA M IPOMEKYTOYHOM aTTeCTaIlluH
(3auera).

7.2. Illlkajga 1 KpUTEPUH OLIEHUBAHUS Pe3yJbTATOB 00yUeHH s

dopma NPOMEKYTOUHON aTTeCTAllUU: 3a4eT.

[TpomesxyTounas aTTectanus oOy4yaromuxcs B (hopMme 3a4€Ta MPOBOAUTCS MO pe3ysibTaTaM
BBITIOJTHEHHS] BCEX BUJOB y4eOHOM paboThl, MPeayCMOTPEHHBIX y4eOHBIM IIJIAHOM IO JaHHOU
JTUCIUTUTMHE, TIPH 3TOM YUUTBIBAIOTCS PE3yIbTATHI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUCHUE
cemectpa. O1ieHKa CTENeHH TOCTHXKEHUSI 00yUaloIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHuUs
10 JUCIUILTUHE TPOBOJUTCS TPETOAaBaTeIeM, BEAYIIMM 3aHSATHS 1O JUCIHILIMHE METOJIOM
9KCHEepTHON oreHkH. Ilo uToraM mpoMexyTo4HON aTTeCTalluu MO JUCHUIUIMHE BBICTABIACTCS
OIIEHKA «3aYTCHOY» WU «HE 3a4TECHOY.

HMlxkana
OLleHMBaHUA

Onucanune

BrinmonHeHb! Bce BUABI yueOHOU paboThL, TPeIyCMOTPEHHbBIE YUEOHBIM MIITAHOM.
CTtyaeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YyMEHHI, HaBBIKOB
MPUBEACHHBIM B TabmuIax Toka3aTeneld, omepupyer MNpuoOpPEeTCHHBIMU
3auTeHo 3HAHUSIMU, YMEHUSIMHU, HABbIKAMH, PUMEHSAET UX B CUTYAIUAX MOBBIIICHHON
cnoxHocTd. [Ipy 5TOM MOTyT OBITH JOMYIIEHBl HE3HAYUTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MTPU AHATUTUYECKUX ONEPaUAX, IEPEHOCE 3HAHUI
Y YMEHHI Ha HOBbIE, HECTAHIAPTHBIE CUTYALIUU.

He BbimonneH onuH miu Oosiee BUAOB y4eOHOH palOThI, MPeayCMOTPEHHBIX
yueOHbIM 11aHOM. CTYJEHT IeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUIA,
yYMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaOMUIaX MOKa3aTeleH, IOIMycKaroTCs
3HAYUTENIbHbIE OMIMOKH, TPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHHM, HAaBBIKOB
10 psIly TIOKa3aTesed, CTYIEHT UCIIBITBIBAET 3HAYUTEIIbHBIE 3aTPyIHEH U TIPU
OTEpUPOBAHUY 3HAHUSMU U YMEHUSMU MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

He 3aureno
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7.3. OueHOYHBbIE CPeACTBA
1. Owusuko-xuMmu4eckue (PaKTOpHI, XapaAKTEPHUIYIONIUE  YCIOBHS  CPeIbl  OOWTaHUS
MHUKpoopranuzMoB. O61acTb ToJepaHTHOCTH. KapJuHaIbHBIC TOUKH.
2. llonstue «dKCTpeMOPUIbHBIE MUKPOOPTaHU3MBI», «IKCTPEMAIIbHBIC YCIOBUS.
3. BousiHue temiepatypsl Ha )KU3HEEATEIbHOCTh MUKPOOPraHU3MOB. TeMiiepaTypHblil
nuana3oH. KapauHaneHble TeMIiepaTypHble TOUKH. ['pyIinbl MUKpOOPraHU3MOB 110 OTHOLLEHHUIO
K TeMIeparype.
4. IlcuxpodunbHble U ICUXPOAKTUBHBIE MUKPOOpPraHu3Mbl. KnHeTHKa pocTa npu HU3KHUX
Temreparypax. Mexanu3msl ICUXpOodMInU. 3HaYeHHE ICUXPOPUIBHBIX MUKPOOPTaHU3MOB B
OMOTEXHOJIOTHH.
5. TepmodunbHbie MUKpOOpPraHu3Mel. I pynmsl TepmoduioB. CucreMaTHuecKkoe pasHooOpas3ue
tepmoduioB. Turmbl MeTaboan3Ma.
6. Pactipoctpanenue tepmoduiioB B mpupoje. Mexanusmsl Tepmoduimu. [Ipaktuaeckoe
UCIIOJIb30BaHNE TEPMOPHUIOB B OMOTEXHOJIOTHH (PEPMEHTHBIX MPENapaToB.
7. Mexanusmbl TepModmmn. [IpakTrueckoe uemonbp30BaHue TepMO(HIOB B OMOTEXHOIOTUN
Ouorasa.
8. OTHOLIEHHE MUKPOOPTIaHU3MOB K KHUCIIOTHOCTH cpeibl. O0muratHble U (pakyabTaTUBHBIC
aruaopunsl. Cuctematnueckoe pazHooOpasue anunoduios. Mcnoas3oBanue B OMOTEXHOIOTUN
OpraHMYECKUX KUCIIOT.
9. bakTepuonorus KUCIbIX CTOYHBIX BOJ, 00pa3yronuxcs B maxrax. buoreorexnonorus
CTOYHBIX BOJI C UCIIOJIb30BAaHUEM allU0(PUIIOB.
10. OGnuraTHbIe U paKyIbTaTUBHBIE ankanoduisl. Pacnpoctpanenue B mpupojae. MexaHu3Mbl
pH-romeocraza. buoTexHoorus aHTHUOMOTUKOB C UCIIOJIB30BAHUEM AJIKAJIO(UIIOB.
11. bapodunsHbie U 6apoTOIepaHTHBIE MUKPOOPTaHU3Mbl. MeXaHU3Mbl BO3JCHCTBHS BHICOKOTO
JIaBJICHUsI HA MUKPOOOPraHU3Mbl. BiusiHue BbICOKOro 1aBIEHUS HA CKOPOCTh OMOXMMHUYECKUX
peaxiui, poct u rudenb MUKpOOpranu3MoB. [lepcrekTHBEI nCnob30BaHus 6apoPHIIOB B
OMOTEXHOJIOTHYECKUX MPOIeCccaXx.
12. Mukpo6uonorus riayOuHHBIX MECTOPOXKIeHUH HepTH U ra3a. Mcnonb3oBanue
MHUKpPOOPTraHU3MOB 0apopuiIoB B OMOr€0TEXHOJIOTMUECKHUX Ipolieccax HEPTH U rasa.
13. BnusiHre BUIMMOTO CB€Ta HA MUKPOOpPraHu3Mbl. DOTOCUHTETUYECKN aKTUBHAS pPaJuaLus
JUTs1 pa3HbIX Tpynm GoToTpodoB. PoTOTPOPHI 1Ist OUOIHEPTETUKH.
14. BnusHue yapTpaduoIeTOBOrO N3IYYECHUs Ha KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB.
UysctButenbHOCTh TpokapuoT kK UF-n3nyuenuto. Myrarenssiit u netanbHblil 3¢ dextsr UF-
U3ITy4EHHUS.
15. cnonb3oBanue UF-n3nyuenunii B OMOTEXHOIOTMYECKUX MPOIIeccax JIsl aCeNTUYECKUX
Lesen.
16. Monusupyromue uznydeHus. Paznuuus MUKpOOpPraHU3MOB B paiialliOHHON
qYBCTBUTEIBHOCTHU. 3alIUTHBIE MEXAHU3Mbl MUKPOOPTaHU3MOB OT HEMOHU3HUPYIOILETO U
MOHU3UPYIOLIEro 3NydeHus u cucteMbl penapanuu JJHK. Paguope3ucrenTHbie
MHUKPOOPTaHU3MBI.
17. BnusiHHME TSKEIBIX METAUIOB HA MUKPOOPTraHU3Mbl. TOKCHUYECKHE 10361 HOHOB TSKEIIBIX
METaJuIoB. BnusHIE TSHKEIBIX METAJUIOB HA METa0O0IN3M MUKPOOPTraHU3MOB. MeXaHU3Mbl
YCTOMYMBOCTH MUKPOOPTaHU3MOB K TSXKEJIBIM METaslIaM.
18. CnocoGHOCTh MUKPOOPIaHU3MOB aKKyMYJIMPOBATh TsKelble MeTasubl. Mcnonb3oBanue
AKCTPEMODUIBLHBIX MUKPOOPTaHU3MOB B OMOTUPOMETAIUTYPTUU TPU OYUCTKE OOBEKTOB OT
TSKEIJIBIX METAJJIOB.
19. Ucnionp3oBanne OMOCOPOITNH /TS U3BJICUCHHSI METAIIJIOB U3 PACTBOPOB.
XKenezookucnstomue 6akrepun. MexaHn3M OKHCICHHS JIBYXBaJIEHTHOTO JKelle3a
Fe?* Thiobacillus ferrooxidans. Mcrons3oBanue THOHOBEIX U APYTUX GaKTepHil B
OMOTrUIPOMETAITYPTUH.
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20. BzaumopeiicTBe MUKPOOPTaHNU3MOB € PTYThl0. Me€XaHU3M yCTONYNBOCTH
MUKpPOOPTraHU3MOB K HOHaM PTYTU. CIOCOOHOCTH MUKPOOPTaHU3MOB MOJU(GUIIUPOBATH PTYTh U
TOKCHYHBIE COCTMHEHUSI PTYTH.

21. BzaumopeicTBe MUKPOOPIaHU3MOB C MBILIBSIKOM U CypbMoOi. Mcnosib3oBanue
MHUKPOOPTaHU3MOB JIJIsl U3BJICUCHUS COSUHEHUN PTYTHUIO

22. BnusiHue BOJHON AKTMBHOCTH Ha YKU3HEAEATEIbHOCTh MHKPOOPIaHM3MOB. ONTHMallbHbIE
3HAUEHUS @w JUISI POCTa MUKPOOPTraHU3MOB. OCMODUITBI U TaO(HIIBI.

23. TanoronepaHTHble MHKPOOPTaHU3MBI, MOPCKHE OaKTEepUH, YyMEpEHHBbIE Trano(ubL,
AKCTPEMATbHBIC TATOPIIIBI, Aok (uibl. MeXaHu3Mbl OCMOPETYJISIUH.

24. MaTpu4HbIA BOJHBIN cTpecc. MexXaHu3M MOBPEXKACHHUS BOJAHBIM cTpeccoM. Kcepoduibabie
MUKPOOPTaHU3MBI B OMOTEXHOJIOTHSX.

25. DkcTpeMalibHbIe YCIIOBUS KaK MOJENbHbIE OOBEKTHI 711 X UCIOJIb30BaHUS B IKOJIOTUYECKOM
OMOTEXHOJIOTHUH.

26. XapakTepHucTrUKa IpaMIoIOKUTEIbHBIX SKCTPEMO(DUITEHBIE MUKPOOPTaHU3MBI, y4aCTBYIOIINE
B BBIIIIEIAYMBAHUN OJIATOPOTHBIX METAIIJIOB U3 PYIbI.

27. TanodunbHble OakTepuu UCHOJIB3YEMbIE B KAayeCTBE IMOTEHIIMAIBLHOTO HWCTOYHHUKA
KapOTHHOMJIOB.

28. — XapaKkTepucTHKa KPUNTOIHAOIUTOB (OPTaHU3MOB, KOTOPBIE KUBYT B MUKPOCKOMHUYECKUX
pocTpaHcTBax). [lepcrnekTuBBI UCTIONIb30BAHUSI B OMOTEXHOJIOTHH.

29.XapaktepucTrka runepnbe3opuinos. [lepcrnekTuBbl HCTOIB30BaHUS B OMOTEXHOJIOTUH.

30. XapakTepHucTUKa MOJMIKCTPEMODUIIOB: OMOTEXHOJOTUYCCKUI IMOTCHIMA HX (EPMEHTOB
(3KCTPEMO3UMOB).

TecToBbIe 3aJaHUA K JUCIHUILINHE

Bompoc 1. Cpena obutanusi, XapakTepHU3yoIascs CypOBbIMU YCIOBUSAMU OKPY)KAlOIIEH CPelbl,
BBIXOJIIIIMMU 32 MIPEJeIibl ONTUMAIBHOTO AWANa30Ha /sl pa3BUTHS JIIO/IEH MM JPYTUX KUBBIX
OpPraHMU3MOB, HA3bIBACTCS:

A) DkcTpemainbHas cpena

b) IlurarensHas cpena

B) Oxpyxatomias cpena

I') OnTuMmainbHbIe YCIOBUS.

Bonpoc 2. K HeOmaronpusTHEIM YCIOBHSM IS MUKPOOPTaHU3MOB-IKCTPEMO(HIIOB OTHOCSHT:
A) BBICOKYIO KOHIIEHTPAIUIO COJIU

B) 130BITOK COTHEUHOTO CBETA

B) Henocrarok ynsTpaduonera

I') Bricokast u HM3Kas Temmneparypa

J1) Boicokoe 1 HU3KOE JaBlIEeHUE

Bonpoc 3. B xakux MecTax OoOMTaHUSI CKOpee BCEro OyAyT OOHapyX eHBI IKCTPEMO(UIbHbIE
MHUKPOOPTaHU3MEI

A) Jlennuku

B) Ilecku mycteinu ['o6u

B) 3abonoueHHbIe TOUBBI

I') IToryx1me ByaKaHbI

) I'ny6okue Bnaanasl OkeaHa.

Bonpoc 4. UpesBbluaitHO XOJIOTHBIE CPEBI Ul POCTA M PA3BUTHS TTPOTYIIEHTOB-IKCTPEMO(HUIOB
C TEMIIEpaTypoil:
A) cpenpl ¢ TeMIEpaTypoi OKpykaroriei cpenbl Hike -5 © C
b) cpensl ¢ TemnepaTypoil okpyxatrouieit cpenbl Hke -25 © C
13



B) cpenpl ¢ TemnepaTypoil okpyxatouieit cpenbl Hike S © C
I') cpensl ¢ TemnepaTypoil okpyxkatouieit cpeast Hike 15 © C.

Bonpoc 5. UpesBbyailHO BBICOKHE 3HA4YeHHs] [JJIs1 TeMmIepaTypbl KyJIbTUBUPOBAHUS
AKCTPEeMO(DUIIOB:

A) Bprmie 45 © C

B) Boime 60 ° C

B) Bpimie 121 ° C

Bonpoc 6. DxctpemanbHblii ypoBeHb pH ecTrecTBEeHHOH cpenbl 0OMTaHUS 3KCTPEMHU(PUIBHBIX
JIKaIo(UIOB COCTABIISCT:

A) pH Hmxke 5

b) pH nuxe 4

B) pH Bpimie 8

I') pH Hmxe 9

Bonpoc 7. Cpensl ¢ 5kCTpeManbHON HOHHOM CHUITOH, 3TO CPEeJIb
A) UpesBbIualiHO XOJI0/IHBIE

b) I'unepconessie

B) DkcTpemanbHO 1eaoyHbIe

I') DxcTpemanbHO KUCible

Bonpoc 8. T'mmepcosieBble cpeabl Ui MUKPOOPTaHU3MOB-IKCTPEMO(DHUIOB - 3TO Cpeabl C
KOHIIEHTpALUEH COJICH BBIIIIE

A) 12%

b) 10%

B) 5,5%

I 3,5%

Bomnpoc 9. K cpengam ¢ s3xkcTpemMabHbIM JaBIEHUEM MOXHO OTHECTHU
A) T11yOOKOBOJIHBIE DKOCUCTEMBI Ha r1yonHe 100 m

B) Boanblie cpeapl oOuTanus Ha rimyonHax ot 2000 m

B) paspsbxkenHbie aTMochepHBIE CIIOU

') Bce OTBETHI BEpHBI

Bomnpoc 10. B 6uornnpomeramurypruu npu 100bde METAJUIOB U3 CYIb(QUIHBIX Py UCTIONB3YIOT
KYJIbTYPBI:

A) xemoopranorerepoTpoon

b) xemoopranoaBToTpodoB

B) doroasroTpodoB

I') pororereporpodon

1) XeMUIUTOTPO(OB.

Bonpoc 11. /] pa3paboTku OMOTOMIMBHBIX 3JIEMEHTOB UCTIONb3YIOT:
A) ann10puIbHBIE XEMOJIUTOABTOTPO(HBIE MUKPOOPTaHU3MBI

b) ankanuduabHbIe XeMOIUTOABTOTPOPHBIE MUKPOOPTaHU3MbI

B) anunodunsHbie XeMOOpraHOreTepOTPOPHBIE MUKPOOPTaHU3MBbI

I') ankanuduapHbIe XeMOOPraHOTETEPOTPO(YHBIE MUKPOOPTAHU3MBI
) aunnodunsreie GoTOaBTOTPOGHBIE MUKPOOPTaHU3MbI

Bonpoc 12. /1514 BbIi€TI€HUS TPOIYLIEHTOB-3KCTPEMO(UIIOB, C LEIbIO BBILIEIAYNBAHUS METAJUIOB
IIOMCK IIPOBOJAT B KCEPUUECKOU cpee:
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A) C BBICOKUM COJEPKAHUEM CEPHUCTBIX Ia30B
b) ¢ orpannyeHHON aKTUBHOCTBIO BOJIbI

B) ¢ BbIcOKUMU J103aMH pauaniuu

I') ¢ mepeMeHHBIM 1aBJICHHUEM

Bomnpoc 13. JKuBble OpraHu3Mbl, CIIOCOOHBIC BBDKMBATh M Pa3MHOXKAThCS B IKCTPEMaIbHBIX
YCIIOBHSAX B pE3yJIbTaTe PA3MUYHBIX (PH3HUOJIOTHYECKIX M MOJICKYJISIPHBIX alalTalui
A) Tepmodwutbr
b) l'anoduer
B) Dxcrpemodusl
I') F'uneprepmoduiibt

Bonpoc 14. bosbiyto 4acTe MUKPOOPTaHU3MOB-3KCTPEMO(HIIOB COCTABIISIIOT
A) bakTepun

B) Apxen

B) Dykapun

Bomnpoc 15. K s3kcTpeMopiIbHBIM OpraHu3MaM OTHOCST IPeJICTaBUTENIEH KOTOphIE:

A) CriocoOHBI pa3BHBATHCS TOJBKO B OKCTPEMATIBHBIX YCIOBUAX

b) CnocoGHBI NEepeHOCUTh SKCTpEMaANIbHBIE YCIOBHUSA, HO HE CHOCOOHBI B HUX Pa3BUBATHCS
B) CriocoOHBI IEpEeHOCUTH SKCTPEMAJIbHBIE YCIOBHSI, HO HE J0JTO.

Bonpoc 16. VYkaxure BHIBI 3KCTPEeMO(QUIbHBIX MHUKPOOPraHU3MOB, HCIOJB3YEMBIX B
6I/IOFI/I,I[pOMeTaJIJ'IprI/II/I IIpu ,Z[O6I>I‘le MECTaJIJIOB U3 Cy'J'IB(I)I/II[HBIX py,H:

A) Aspergillus niger

B) Acidithiobacillus ferrooxidans

B) Acidithiobacillus thiooxidans

I') Bacillus subtilis

J1) Leptospirillum ferroxidans

Bonpoc 17. VYkaxure TIpaMIIOIIOKUTEIbHBIE  SKCTPEMO(UIBbHBIE  MHKPOOPTaHU3MBI,
Y4aCTBYIOIIHE B BBIIICIIAYNBAHUU 6Har0p0,I[HLIX MCETAJIJIOB U3 PYIbI:

A) Aspergillus niger

B) Acidithiobacillus ferrooxidans

B) Acidithiobacillus thiooxidans

I') Sulfobacillus thermosulfidooxidans

J1) Leptospirillum ferroxidans

Bonpoc 18. VkaxuTe TIpaMIONIOXKUTEIbHBIE  AKCTPEMO(UIBHBIE  MHKPOOPTaHU3MBI,
Y4aCTBYIOIIHE B BBIIICIIAYNBAHUU 6Har0p0,I[HLIX MCETAaJIJIOB U3 PYIbI:

A) Aspergillus niger

B) Acidithiobacillus ferrooxidans

B) Acidithiobacillus thiooxidans

I') Sulfobacillus thermosulfidooxidans

J1) Leptospirillum ferroxidans

Bonpoc 19. VYkaxurte »3KcTpeMOQUIbHBIE MHUKPOOPTaHU3MbBI-apXE€H, YYacTBYIOIIUME B
BhIIIICJIaYBaHU N 6JlaFOp0,[[HLIX MCTAJIJIOB U3 PYAbIL:

A) Acidithiobacillus caldus

b) Acidithiobacillus ferrooxidans

B) Leptospirillum ferriphilum

I') Sulfobacillus thermosulfidooxidans
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1) Leptospirillum ferroxidans

Bonpoc 20. Opranusmel, pacTyliye Ipyu 3KCTPEMAIIBHO BBICOKUX TEMIIEpATypax Ha3bIBAIOT:
A) Tepmodwutbr

B) bapodusr

B) Aunnodums

I') F'anoduer

1) Atmnodust

E) 'uneprepmoduisi

Bomnpoc 21. Opranusmsl, pacTyiiue Ipu BBICOKUX JAaBJIECHUAX HA3bIBAIOT:
A) Tepmodwutbr

B) bapodusr

B) Aunnodums

') Fanoduer

1) Atunoduet

E) I'unieprepmod bt

Bonpoc 22. Ctporue ncuxopoduiiel He ClIOCOOHBI pa3MHOXKAThCS TP TeMITeparype 0oliee
A)l15°C

b)5°C

B)20°C

Bomnpoc 23. [Touemy HU3Kas Temneparypa sBIsSE€TCA SKCTPEMAIIbHOM IS )KUBBIX OPraHU3MOB
A) CHIKaeTcs CKOpOCTh OMOXUMHUYECKUX PEaKIUi

b) CHmxaeTcs MoJIBUKHOCTD KIIETOK

B) YBenuuuBaeTcst BI3KOCTb BOJIHBIX CPEL

') YBenuuuBaeTcs NpoOHUIIAEMOCTh MEMOpaH

Bonpoc 24. Kakue MeTaboaMTBl SKCTPeMO(UIBHBIX OpPraHU3MOB Hambojee LEeHHBI JUIs
MPOMBIIIIIEHHOCTH.

A) JIunuapl

b) AaTbuoTtuku

B) ®epmenTsl

I') TokcukaHTBI

Bonpoc 25. {151 MOrOIIMX BELECTB UCMOIb3YIOT CAEAYIOLINE TEPMOCTA0MIbHbBIE (PEPMEHTBI
A) Lemrronassrl

b) Amunassl

B) IIporeassr

I') Oxcunonassl

Bonpoc 26. I'anopunbHble 6aKTepuu UCHOIL3YIOT B KAUECTBE MOTEHIIUAILHOTO HCTOUHHUKA:
A) xKapoTuHa

b) noBepXHOCTHO-aKTUBHBIX BELIECTB AJIs1 (hapMalleBTUUECKOTO MPUMEHEHUS

B) IIporeasbl

I') Oxcunonassl

/1) Her BepHoro orsera

Bonpoc 27. TepmocTabuiibHas IIIOKOKMHA3a U3 KaKUX TEPMO(PHIBHBIX BUIOB
A) Pseudomonas fluorensis
B) Bacillus stereothermphiolus
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B) Thermus aquaticus

Bonpoc 28.

DepMeHTHI
MIPOMBIIUIEHHBIX MTPOLIeCcCaxX CBA3aHHBIX:

A) C BBICOKHM COJIEp’)KaHHEM CaxapoB
b) C BbIcOKMM coziep>KaHHEM CITUPTOB
B) C BricOKMM cojiep>kaHUEM CoJieh

I') C BbICOKHMM COZIep>)KaHUEM THIPOKCHI-HOHOB

KT (UIBHBIX

sKCTpeMo(duIoB

BO3MOXHO IMPUMCHATH

B

Bonpoc 29. CriocoGHOCTh CyIecTBOBATh MPU SKCTPEMANIbHBIX 3HAYCHHUSIX TEMIIEPATyphl MpUBEia K

N3MCHCHUIO

A) CtpoeHus IMTOIUIa3MaTHUECKOW MEMOpPaHBI

b) Becrosnoro pa3MHOKEHUSI 1 MOSIBIICHUIO CIIOP
B) CunTesy 6€1KoB TEIIOBOTO IIOKa

I') [Ipo0mKUTENIBHOCTH KU3HHA OJHOU KOJIOHUHU.
Bonpoc 30. Ycroitunocts JIHK-Monekyn apxeit cBsizaHo
A) C HamMuueM CBS3BIBAIOMINX OCJIKOB MOJUAMHUHOB U BBICOKUM cojepxanueM ['1]-nap

b) C Hanuuuem cBA3bIBAIOLINX OEJIKOB MMOJIMAMUHOB U BHICOKUM cojiepxkanuem AT-map

K14 k TeCTOBBIM 3aJJaHUSAM 110 JUCHHUILIAHE

Ne BapuanTa 1 2 3 4 5 6 7 8 9
OTBer A b A, b, |B b, B B, T’ b A, b A, b
A
Ne BapuanTa 10 11 12 13 14 15 16 17 18
OtBer il A b B b A A, b, |T b,B
i
Ne BapuaHnTa 19 20 21 22 23 24 25 26 27
OtBer Ji| E b A A, B B A A b, B
Ne BapuaHnTa 28 29 30
OtBert A, A A
B, T’
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