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

Lenbro OCBOEHMSI TUCIUIUIMHBI SABIISETCS:

- U3y4€HHE BBICOKOCIEUAIN3UPOBAHHBIX I'PYI 3KCTPEMODUIBHBIX 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:

- (opMHpOBAHUE 3HAHUH Y CTYAEHTOB O CIIOCOOHOCTH MUKPOOPraHU3MOB CYILIECTBOBATh
IIPY SKCTPEMAIbHO HU3KUX U BBICOKMX 3HAUYEHUSIX TeMIepaTypsl U pH, B yCIOBHSX MOBBIIIEHHOTO
JIABJICHUS], HU3KOW BOJHON aKTUBHOCTH; IO3HAKOMHTH C MEXaHU3MaMHU IICUXPO- U TEPMODUINHY,
pH-romeocrasa, 6apoduiinu, 0CMOpPEryIISILNN;

— (opMupoBaHME 3HAHUH B COBPEMEHHBIX TEXHOJOTMH C HCIOJIb30BaHUEM
HKCTPEMODUIBHBIX MUKPOOPTaHMU3MOB B PA3JIMYHBIX OMOTEXHOJIOTUYECKHX MPOLIECCaX.

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

— M3y4YEHHE CIOCOOOB  MOJYYEHHs M XPaHEHHs  SKCTPEMO(UIbHBIX

MHUKPOOPTaHU3MOB.

OOyuenne mo aucrumuiuHe «OKCTpeMO(UIbHBIE (OPMBI  MHKPOOPTaHU3MOB B
OMOTEXHOJOIMYECKUX MpPOIleccax» HaMpaBlIeHO Ha (OPMHUPOBaHUE Y 00yUaIOIIUXCS CIeYIOIUX
KOMIIETECHIINN:

Koa n HaumeHoBaHue NHaukaTopbl JOCTHKEHUS KOMIIETEeHIIUN
KOMIIeTeHIH I

[TK-6 Cniocoben NIIK-6.1 3HaeT: TEXHONOTUIO U KOHTPOJIb NTpon3BoAcTBa BAB;
OCYILIECTBIISATH KOHTPOJIb [I0Ka3aTeIu KauecTBa OMOTEXHOJIOITMUECKON MPOAYKIIUH;
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
perjiiaMeHToM OMOTEXHOJIOTHYECKOTO MPOU3BOCTBA B COOTBETCTBUU C

perIaMeHTOM; OIIPEAEIIATh COAEPKAHNE OCHOBHOT'O BEILIECTBA 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 MOTpeOUTENEeH 10 KaueCTBY MPOTYKIHH
OMOTEXHOJIOTMYECKOT0 IPOU3BOCTBA; BECTU yUeT Ae(eKTHON
MPOAYKIIMH OMOTEXHOJIOTHYECKOTO MMPOU3BOICTBA;
aHAJIM3UPOBATh MPUUYMHBI MOSABIEHUS 1€(PEKTHON MPOAYKIIUU
OMOTEXHOJIOTMYECKOT0 IPOU3BOJICTBA, IPOU3BOIUTH pacyeT
BEPOSTHOCTH (PAKTOPOB MOSBIECHUS 1 3HAUEHUHN MOCIIEICTBUM;
pa3pabaTrbIBaTh MPEUIOKEHUS 110 CHUKEHUIO
(TIpetoTBpaIIeHHI0) TPOU3BOICTBA 1€(PEKTHBIX MPOTYKTOB
NIIK-6.3 Bnaneer MeToguKaMH OLIEHKH BXOJJHOT'O KOHTPOJIS
KauecTBa ChIPbsl, UCIIOJIb3YEMOTO B OMOTEXHOIOTMUECKOM
IpoLecce; MPOBEACHUSI KOHTPOJIS Ka4eCTBA IPOMEXYTOUHOHN U
TrOTOBOM OMOTEXHOJOTHYECKON MPOAYKIIMU; PACCMOTPEHHUS
peknamanuii no kauectsy bAB; BbISIBIEHUS KPUTHUECKUX
(omacHbBIX) PaKTOPOB HA OTACIBHBIX TEXHOJIOTHIECKUX
orepanusax OMOTEXHOJIOTHUECKOTO MPOU3BO/ICTBA; pa3paboTKH
MEPOIPUATHIH € LENbI0 YCTPAHEHUS PUCKOB WJIM CHHIKEHUS 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 DJJICKTHUBHBIM 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

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIsieT 4 3adeTHbIe enuHuIlbl (144 gacoB).

3.1. Buabl yueOHOI pad0oThI H TPYA0EMKOCTh

dbopmupyemoit

B3aUMOCBsA3aHa JIOTUYCCKHM W COACPIKATCIBbHO-MCTOAUYCCKU CO CIACAYIOIIUMU

Ne . KoauuvectBo CemecTpnl
Bup yuyeoHoii padoTbl
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
TpyroeMkocTsb, yac
AynuTopHas padora 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 ooutanus. ['pymnmbl
IKCTPEMO(DUITBHBIX MUKPOOPTAaHH3MOB
3. | Tema 2. XapakTepucTuka Ipymm 9 2 2 - 5
MHUKPOOPIaHU3MOB, CIOCOOHBIX K POCTY
TIPH HA3KUX U BBICOKHX TeMIIepaTypax.
broTexXHOIOrnYeCKU MPOLIECCHI C
WCIIOJI30BaHUEM TePMOGDHUIIOB




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

Tema 5. CymectBoBanue 9 2 2 - 5
MHUKPOOPTaHU3MOB B YCIIOBUSIX
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, CITOCOOHBIX K POCTY
MIPU BBICOKMX KOHIICHTPALUAX COJNEH U
pPacTBOPEHHBIX BEIIECTB

HUroro 12 16 16 40

3.3. Coaep:xanue I CUUILIAHBI

Beenenue

B nanHO#l aucuMIiiHE paccMaTpHUBAIOTCS OMOpa3HOOOpa3sue U HIKOJIOTMYECKas poilb
BBICOKOCTIEIIUATM3UPOBAHHBIX IKCTPEMOPHIBHBIX MUKPOOPTAHU3MOB, Pa3/ICJICHHBIX Ha TPYIIIIHI B
COOTBETCTBUU C (PU3UKO-XUMUUECKIUMH (PaKTOpaMH, OIPEACISIONIMMU SKCTPEMAaIbHbIE YCIOBUS.

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

Ou3nko-xuMU4YecKkue  (aKTOPhl, XapaKTEPHU3YIONIUE YCIOBHS CpPEIbl OOWTAHUS
MUKpOOpranu3MoB. KapauHanbHble TOYKH pocTa MUKpOOpranu3moB. O0JacTh TOJIEPaHTHOCTH.
DKCTpeMalbHbBIE YCIIOBUS U MecTooOuTanus. [loHsTHE «OKCTpeMODHIEHBIE MUKPOOPTAHU3MBD).
buopasHooOpazue  BBICOKOCHEIUAIU3UPOBAHHBIX  IKCTPEMO(PHMIBHBIX  MHUKPOOPTaHHU3MOB,
paszeneHre Ha TPYMNIbl B COOTBETCTBUH C (DU3UKO-XUMUYECKUMH (DaKTOpaMH, OMPEACIIIIOIINMHI
OKCTPEMAbHBIE YCIOBHs. DKCTPEMANIbHBIE Cpelbl KaK MOJAENbHbIE OOBEKTHI NI H3Yy4eHUs
HKOJIOTMYECKUX OCOOCHHOCTEH U OCHOBHBIE (DaKTOpbI, OINPEAEISAIONIUE HCIOJIb30BAHNE
AKCTPEMOGUIBHBIX MUKPOOPTAHU3MOB B OMOTEXHOJIOTUYECKUX MPOIIeCCaX.

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

TemnepatypHbie ycioBusi B 6uocdepe. BiausHue Temmneparypbl Ha MHUKPOOPTaHH3MBL.
Hcnonp30BaHMe BBICOKMX TEMIEPATyp I MHAKTUBAIIUM MHUKPOOpraHu3moB. Mcmonb3oBanue
HU3KUX TEeMIeparyp MJig XpaHEeHUs MHUKpPoOpraHuzMoB. CHMOCOOHOCTH MHUKPOOPTaHU3MOB
BBDKMBATh MPH AKCTpEMabHBIX TemmepaTrypax. CmocoOHOCTh MUKPOOPTAaHU3MOB K POCTY IMpH
SKCTpEMaJIbHBIX Temmeparypax. TemmeparypHblid nuamna3oH. KapauHaibHble TeMmmepaTypHbIe
TOYKH. [ pynmbsl MUKPOOPTaHU3MOB IO OTHOIICHHIO K TeMITepaType.

[TcuxpodmiibHbIE U TICUXPOAKTUBHBIE MUKPOOPTaHU3MBI. MecTa OOuTaHMs OOUTaTHBIX
NCUXPO(HIIOB M TICMXPOAKTUBHBIX MHUKpOOpraHu3mMoB. KuHeTHKa pocTa TMpuU HHU3KUX
Temrneparypax. PasHooOpa3ue TUIOB MeTa0omu3Ma Yy MCUXPO(GUIBHBIX MHUKPOOPTaHHU3MOB.
MexaHu3Mbl ICUXPODOUITUH.

Tepmodunel.  I'pynmel  TepmodunoB.  TepmoTonepaHTHbIE  MHUKPOOPTaHU3MBI.
®dakynbTaTUBHBIE H 00JIUTaTHBIE TEPMOHUITBI. DKCTPEMAIbHBIC TEPMODHIIBI ¥ THTIEPTEPMODHITHI.
Cucrematuueckoe paszHooOpasue tepmodunoB. Tumbl Merabonm3ma. Pacmpocrpanenue
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TepMOQHUIOB B TmpHpoje. MexaHu3Mbl TepMOpHINU. bBHOTEeXHOJIOrMYECKHE MpPOLECChl ¢
HCIIOJIb30BaHUEM TEPMO(UIIOB.

Tema 3. XapakTepucTuka rpynn MHKPOOPraHM3MOB, CIIOCOOHBIX K POCTY HpPOH
JKCTpeMasibHbIX 3HaYeHusix pH

KucnotrHocts cpen oburanus. OTHOIIEHUE MHUKPOOPTaHU3MOB K KHCIOTHOCTH CPEJBI.
Ob6nurarable U (axkyabTaTUBHBIE anuaopuiabsl. Cuctemarnueckoe pasHooOpasue anua0puios.
Mecra oOutanus. OOnuraTHble W (paKylIbTaTHBHBIC ankanopuibl. BakTepHonorus KHUCIBIX
CTOYHBIX BOJI, oOpa3ymoomuxcs B maxTtax. Mexanusmbsl pH-romeocrasa, ucnonb3oBanue pH kak
¢axTopa ynpasieHus1 OMOTEXHOJIOTUYECKHUX TTPOLIECCOB.

Tema 4. XapakTepucTHKa TIpPynn MHKPOOPraHU3MOB, CIOCOOHBIX K POCTY B
YCJI0BHSX MOBBIIEHHOI'0 1aBJICHUS

bapodunsHbie 1 GapoTOJEpaHTHBIE MHKPOOPTaHM3MBI. Mecta oOuTaHUs OapoduiioB.
MexaHu3Mbl BO3JIEHCTBUS BBICOKOT'O JaBJICHUS Ha KUBbIE KJIETKU. BiIusHue BRICOKOTO AaBiIeHUs
Ha CKOPOCTb OWOXMMHUYECKUX peaKUUi, POCT U Trudelb MHUKpPOOPTaHHW3MOB. MeXaHU3MbI
Oapodunuu. YCTOWYMBOCTH pPA3NUYHBIX MHKPOOPIaHM3MOB K  BBICOKOMY  JIaBJICHHIO.
Hcnons3oBanue 6apoduinbHbIX 1 6apOTOJIEPAHTHBIX MUKPOOPTAaHU3MOB B pa3padOoTKe ITyOUHHBIX
MECTOPOKICHUN He(TH U rasa.

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

Bunumelii cBeT 1 MUKpoopranuzMbl. QOTOCUHTETUYECKU aKTUBHAS pajualiys AJIs pa3HbIX
rpynn  ¢otorpodoB. BnusHue ynbpTpaduoONETOBOrO H3IIYYCHHUS HA IHKHU3IHEACATEIHLHOCTH
MHUKPOOPraHu3MoB. HyBCTBUTENBHOCTh TPOKapHOT K UF-u3imydennro. MyTareHHbIN U JI€TaIbHBIA
addextsr  UF-uznyuenus. Hcnonb3oBanue UF-uznydenus nns  ge3uHpekuuu BO3ayXa
MOMEIICHUH B OMOTEXHOJIOTHH.

VOHU3HpYIOIINE U3Ty4eHHs: Ol-M3IydeHue, [3-usinyuenne, Y-usIydeHnue, PEHTIEHOBCKOE
u3nydyeHue. MexaHusm JeiCcTBUS MOHU3MpYyrolero odmydenus. Ilpsmble u omocperoBaHHbIE
nospexacHus JHK. Paznuuust MUKpOOpPraHu3MOB B DPaJUMAlMOHHOM 4YYyBCTBUTEIBHOCTH.
PannoycroliunBble MUKPOOPTaHU3MBI.

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  METaIoB Ha  MeTabosIM3M  MHUKPOOPTaHM3MOB. MeXaHU3Mbl
YCTOMYMBOCTH MHUKPOOPTraHU3MOB K TSDKENIbIM MeTauiaM. JKene300Kucistone OaKTepHuH.
Mexanusm okucienus Fe?* Thiobacillus ferrooxidans. Mcnonb3oBaHHe MHKPOOPIaHM3MOB B
OMOrUAPOMETAIUTYPTHH.

CriocoOHOCTh MMKPOOPTaHM3MOB aKKyMYJIMPOBaTh TsKesble MeTaibl. Mcnonb3oBaHue
OrocopOIUM JUIsl U3BJICUEHUS] METAJIJIOB U3 pacTBOpoB. B3aumonelicTBUe MUKPOOPraHU3MOB C
pTyThi0. CIIOCOOHOCTH MHUKPOOPIaHU3MOB MOJIM(UIMPOBATh PTYTh M TOKCHYHBIE COEIUHEHHS
pTytH. B3aumonelcTBHE MHMKPOOPTaHM3MOB C MBIIBIKOM W CypbMOil. BosnelcTBue
MHUKpPOOPTraHU3MOB Ha JOJITOKUBYIINE PaJUOHYKIUABL. lcronb3oBaHME MUKPOOPraHW3MOB B
OMOTEXHOJIOTMH OYMCTKH BOJIbI U TIOYB OT TSXKEJIBIX METAJIJIOB.

Tema 7. XapakTepucTHKa rpynn MHKPOOPTraHHU3MOB, CIIOCOOHBIX K POCTY NpH
BBICOKHX KOHIEHTPALUAX COJIell M PACTBOPEHHBIX BELECTB

CreneHp 10CTYITHOCTH BOJBI AJI1 XUMUYECKUX pEaKIIMi M1 MUKpoopranu3MoB. [lokasarens
AaKTUBHOCTH BOJBI aw. ONTHUMaNbHbIE 3HAYEHUS aw ISl pOCTa MUKpPOOpranu3mMoB. Ocmoduisl u
ranoduibl. ['anoTonepaHTHbIe MUKPOOPIaHU3MBI, MOPCKHE OaKTEpUH, YMEPEHHbIE Talo(HIIbI,
AKCTpPEMaJIbHBIE TaloQMIbI, ranoankanopuiabl. MeXaHU3Mbl OCMOpEryisiiuu. MaTpUyHBINA
BOJHBIA cTpecc. KcepopunbHble MHUKpoOopraHusmbl. MexaHu3Mbl Kcepoduiauu. 3HaueHHe
Kcepo(hUTOB B OMOTEXHOJIOTHH.

3.4. TemaTuka ceMHHAPCKUX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA



3.4.1. CeMuHapcKue/mpakTUIECKUE 3aHATUS

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

Tema 3. XapakTepucTuka rpymi MUKPOOPTaHU3MOB, CHOCOOHBIX K POCTY IPH
SKCTpeMallbHbIX 3HaYeHUsIX 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 rpynn MUKPOOPraHU3MOB, CIIOCOOHBIX K POCTY MPHU BBICOKUX
KOHIEHTPALUsAX COJIEH U paCTBOPEHHBIX BELIECTB

3.4.2. JlabopaTopHbI€ 3aHATHUS

Tema 1. M3yuenue cBoiicTB TepMoTOiepaHTHBIX OakTepuu ponos 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. KynpTrBHpOBaHHE MEUKpOoOpranu3mMoB 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. MeTo1pI KyJIbTUBUPOBAHHSI OCMO(GMIBHBIX [ APOXIKEH C ONTHMAIBHBIM POCTOM
B Cpe/ie C BBICOKOM KOHLIEHTpaIMel caxapa.

Tema 7. Metoibl Hccne10BaHUs PaMOPE3UCTEHTHBIX OaKTepUil U TPUOOB, YCTOMUNBBIX K
BBICOKUM YPOBHSIM HOHHM3UpYoLero Y ®-usnydeHus.

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

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

Tema 10. MeTozb! uccie1oBaHUsI YMEPEHHBIX U AKCTPEMAJIbHBIX TajJ0(HIIOB.

4. Y4yeOHO-MeTOaAM4YEeCKOe U MH(POPMALIMOHHOE o0ecriedeHne

4.1. OcHoBHas JuTEpaTypa

1. Hetpycos, A. 1. Dxonorust MUKpOOPraHU3MOB : y4eOHUK a5 OakanaBpos / A. U. Hetpycos ;
OTBeTCTBEeHHBIH perakTop A. N. HerpycoB. — 2-e u3a. — Mocksa : UznatensctBo FOpaiit, 2019.
— 267 c. —(bakanaBp. Axanemuueckuit kypc). — ISBN 978-5-9916-2734-4. — TexcT :
anextponnsii // DbC FOpaiit[caiit]. https://urait.ru/bcode/426136

2. Herpycos, A. U. Mukpobuonorus: Teopus u npaktuka B 2 4. Yacte 1 : yueOHUK miis
OakanmaBpuata u maructparypsl / A. W. Herpycos, U. b. KotoBa. — Mocksa : M3naTenscTBO
FOpaiit, 2019. — 315 c. — (bakanaBp u mMaructp. Akanemuueckuit kypc). — ISBN 978-5-534-
03805-7. — Tekcr : anekrponnsiit // OBC FOpaiir [caitr]. https://www.urait.ru/bcode/432161

3. Emues, B. T. MukpoOuosorus : yueOHUK A5 akajeMuyeckoro Oakanaspuara / B. T. Emues,
E. H. Mumycrtuna. — 8-e u3z., ucnp. u norn. — Mocksa : M3garensctBo FOpaiit, 2019. — 428 c.
— (Boicuee oopazoBanue). — ISBN 978-5-534-06081-2. — Texkct : anextponHsiit // 9bC FOpaiit
[caitr]. https://www.urait.ru/bcode/431970



4. Larson R., Eilers J., Kreuz K., Pecher W. T., DasSarma S., Dougill S. Recent desiccation-related
ecosystem changes at Lake Abert, Oregon: a terminal alkaline salt lake // Western North American
Naturalist. 2016. Ne 76(4). P. 389-404.

4.2. JlomoJHUTeJbHAsI JJUTEpaTypa

1. be3b6oponoB A.M. «DepMeHTaTUBHBIC MPOIECCHI B OnoTexHomorun». M.: Hayka, 2008.- 335
c.

2. TI'paueBa U.M., byroa C.H., Tunucea 1.A., Oab-Peructan I'.1. Teoperrnueckue 0CHOBBI
OnoTexHOJIOrMHU. BHoXMMHUYECKHEe OCHOBBI CHHTE3a OMOJIOTMYECKM AKTUBHBIX BEIIECTB. — M.:
Onesap, 2003. — 554c.

3. XKwuzub MEUKPOOOB B IKCTpeMabHBIX ycroBusx, Jl. Kamnep, J{. bapocc, P. Mopura; [Tox pen.
. Kamnepa; M. 1981

4. 0O0630p WHOCTPaHHOU MPECCHI B HNurepnere: aapec CTaTbu
http://www.inopressa.ru/print/wsj/2004/11/16/12:16:47/bacteriya

5. I0.A. HukomnaeB, BHexinerounsle (axkTopbl agantauuu OakTepuil K HEOIArompUsTHBIM

ycioBusaM cpenbl / XKypHan «l[Ipuknannas Ouoxumust u Mukpoouonorus», 2004, rom 40, Ne 4, c.
387-397

4.3. JlnueH3HOHHOE U CBOOOJIHO paclpocTpaHsieMoe MPOrpaMMHOe odecneyeHne
1. [Iporpammsl nmakera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpemeHHble npodeccHOHAIbHBbIE 0a3bl JAaHHBIX W HHGOPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBI

1. www.elibrary.ru — nayunas aneKTpoHHast OMOIMoTeKa,
2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT;
3. https://lib.mospolytech.ru/ - y4ueOHO-MeTOAMYECKHE MaTEepPHaIbl B JICKTPOHHOM

BHUJIEC.
5. MarepuajibHoO-TeXHUYECKOe o0ecriedeHne

VYyeOnast ayauropust kadenpanbHoro Gonaa, 000py1oBaHHAsT KOMIBIOTEPHON TEXHUKOM,
MYJIBbTUMEAUINHBIM TPOEKTOPOM, JUIsl TPOBENEHUS JIEKIIMOHHBIX M CEMHHApCKUX 3aHATHM.
Ayautopus s IeKIMOoHHBIX 3aHaTuii No 5505 (115280, r. Mocksa, yi. ABTo3aBojckas, A. 16
cTp. 1), o6opynoBaHHasi: CTOJIBI y4eOHbIE CO CKaMbsIMH, ay[IUTOPHAs JOCKA, MYJIbTUMEAUHHBINA
KOMILIEKC (MIepEeHOCHOM MPOEKTOP, HOYTOYK). PaGouee MecTo mpemnoaBartess: CTOJ, CTYIL.

JIaGoparopus kadenpsl «Xumouorex» Ap54046 (115280, r. Mocksa, yi1. ABTO3aBOACKas,
n. 16 ctp. 1), obopynoBanHas: y1abopaTopHbI€ CTOJIBI, Bechl jabopaTopubie DX-2000, Bech
npeuusnonnsie AND, xumuueckast Molika, 1amMmuHapHbIid 60kc ban-01-«Jlamunap-C»-1,2, mkad
CYLIMJIBHO-CTEPUIIN3AI[IOHHBIH Memmert, TUIMTKA JNeKTpUuYecKas nabopatopHast
Rommelsbacher RK 501, Tepmoctar 180TB1, dpoTosnekrpokonopumerp KDK-2, xonoaunbHuK
JUISL XpaHEeHUS KYJIbTYp, MUKpOcKon MukMmen 6, MUKPOCKOT, OCHAIIEHHBI KaMepOi COETMHEHHON
C KOMIIBIOTEPOM, MHUKPOCKOIBI ydeOHblE 15 MITYyK, CTEpEOMHUKpPOCKON 2 MIT., HEHTpUdyra,
cymmibHbIN 1mKag, aBTokiaB BK-75, aBTomMartnyeckue MUMETKH, 3JIEKTPUUECKHUE HACOCHI s
MUIETOK, MAarHUTHBIE MEIIAJIKH, JJa0opaTopHas MocyAa JAJs POBEICHHs 1a00paTOPHBIX 3aHATHH,
CTeJIJIaXKU C HAyYHOU JIUTEepaTypou.

JlaGoparopuss kadenapel «Xumbuorex» AB5405a,6 (115280, r. MockBa, yi.
ABTtO3aBojckas, 1. 16 ctp. 1), 06opymoBaHHas: J1a0OPATOPHBIE CTOJBI, BHITSDKHON ITKa(), BECHI
npeunsnonnsie KERN, Becws ananutnueckue Vibra, ananutudeckue Becsl Sartorius ENTRIS 224-

8



1S, 220r/0,1Sartorius Group GmbH, cnekrpodporomerp Shimadzu UV mini 1240,
aBTOMAaTHU3MPOBAaHHAS YCTaHOBKa s paznoxeHus no Keenpnamo LOIP LK-100, nabopaTopHas
YCTaHOBKA: XpoMmaTorpaduueckue mporecchl pasaeinenus: ToukocnoiHas xpomarorpadus (TCX)
Phywe Systeme GmbH, marauTHbie Memmanku, criekrpodorometp [1B3-5300, pH-meTp DxoHUKC,
muctiwuaitop GFL  2001/4, xumudeckass Moiika, Tym0Oa ans xpanenust JIBXK, kameps
xpomaTorpaduueckue Ui TOHKOCIONHON Xpomarorpaduu, XUMUYECKUE PEaKTUBbI, BBITSXKHbBIE
mKadbl, XOJOIWIBHUK, JIAOOpaTopHas MOCyAa Ui MPOBEACHHUS J1a00paTOPHO-NPAKTHUYECKUX
3aHATUN

CTyneHTHI Ha 3aHATHIX 00CCIICUeHbI MHAUBHIYAbHBIMA aBTOMATHYECKUMU TTHITETKAMH,
XxpomaTorpauuecKkuMHy MIaCTUHKaMHU, 1a00paTOPHOM MOCY0M, peaKTUBaMHU.

Peanuzanus 06pa3oBarenbHOM MIPOrpaMMbl 00€CTIEYMBACTCS JOCTYIOM KaXKJJ0TO CTYICHTa
K HH(OPMALIMOHHBIM pecypcaM — OubinoTeuHoMy (GOHAY U CETEeBbIM pecypcaM MHTepHeT.

6. MeToauyeckue peKoOMeHIAIUN

6.1. Meroauyeckne peKOMEHIANMHU IJsl NpenojaBaTelsi MO OPraHU3ALMHU
00y4eHus1

Metoauka npenoiaBaHus JUCIUIUIMHBI « IKCTPEeMOPMIbHBIE (POPMBI MUKPOOPTAaHH3MOB
B OMOTEXHOJOTMYECKUX mponeccax» U peajin3annsis KOMIICTCHTHOCTHOI'O IMMOAX0Aa B U3JIOKCHUHN U
BOCIIPHATHM ~ MaTepuaja MpeIyCMaTpPUBAaET KCIOJIb30BAaHUE CICAYIOIUX AKTUBHBIX U
MHTEPAKTUBHBIX (DOPM TMPOBEACHHS TPYIIIOBBIX, WHIUBUAYAIbHBIX, AyJAUTOPHBIX 3aHITHN B
COYETaHUU C BHEAYTUTOPHOIH pabOTOM C 1eTbi0 (POPMHUPOBAHUS U Pa3BUTHUS MPO(PECCUOHATBHBIX
HaBBIKOB O0YYarOIINXCSA:

- pabora Ha CeMHHApax II0 IMOJYYCHHIO 3HAaHWUK B 00JACTH OMOTEXHOJOTHH C
HUCIIO0JIBb30BaHHUEM BKCTpeMoq)HHLHBIX MHUKPOOPTaHHU3MOB IPpU  HOPOU3SBOJACTBC  IMOJIC3HBIX
MPOJIYKTOB U MPHU XPaHECHUH TEPMOJIAOUIIBHBIX OMOMATEPHAJIOB.

- paboTa 1o MoJy4eHUI0 3HAaHUHM B 00J1aCTH OMOTEXHOJIOTUI UCIIOJIB30BAHUS allu10(UIIOB
U aJKaIM(UIOB, TAIOTOJNIEPAHTHBIX (OPM U OPM MHKPOOPTaHHU3MOB, YCTOWYHMBBIX K BBICOKHM
KOHICHTPAUAM TAXKCIIbIX MCTAJIJIOB.

OCHOBHBIM TpeOOBaHMEM K TMPENOAABAHUIO JUCLUIUIUHBI SBISETCS TBOPYECKHUH,
HpO6J’[€MHO-)II/IaJ'IOFOBI>II\/JI moaxon, HOSBOHSIIOHII/If/'I IMMOBBICUTH MHTCPCC CTYACHTOB K COACPKaHHUIO
y4eOHOro MaTepuaia.

OcHoBHas GopMa U3ydeHHS ¥ 3aKPETUICHUs 3HAHUN 110 3TOM JUCIUTIIINHE — JICKIIMOHHAs,
nabopaTopHas 1 npakTudeckas. [IpernoaaBarens 10JKeH NOCIEI0BATENbHO BEIUUTATD CTY/I€HTaM
pan J'[CKHI/II\/’I, B XOJ€ KOTOPBIX CJICAYCT COCPCAOTOYNTH BHUMAHHEC HA KIIFOYCBBIX MOMCHTax
KOHKPETHOT'O TEOPETUYECKOT0 MaTepuana, a TakKe OpraHM30BaTh MPOBEJECHHE NMPAKTHUECKUX
3aHSTHI TAKUM 06pa30M, 4TOOBI AKTUBU3HUPOBATH MBIIIJIICHHUE CTYACHTOB.

OcHOBY yueOHBIX 3aHATHH MO AMCLUUIUIMHE COCTABJISIOT JeKIUU. B mpouecce oOyueHus
CTYJEHTOB UCIOJIB3YIOTCS pa3InYHbIE BU/IbI YU€OHBIX 3aHATUH (ayITUTOPHBIX U BHEAYIUTOPHBIX):
JEKIMH, CEMHUHAPCKUE 3aHATHS, Ja00opaTOpHbIe paboThl, KOHCYIbTAlMU U T.A4. Ha mepBom 3aHATHH
10 JaHHOM y4eOHOM TUCIUIUINHE HEOOXO0AUMO 03HAKOMUTH CTYACHTOB C MTOPSAIKOM €€ U3YUEHUs,
PAaCKpBITh MECTO U POJIb JUCHMIUIMHBI B CUCTEME HayK, €€ MPaKTUUeCKOe 3HauUeHHe, I0BECTH 10
CTYJEHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

B xo071e 7eKIIMOHHOT0 3aHATHSI MTPETo1aBaTellb JOJKEH Ha3BaTh TEMY, y4eOHbIE BOIIPOCHI,
O3HAKOMHTDB CTYACHTOB C IICPECYHEM OCHOBHOH 1 )IOHOJ'IHPITCJ'II)HOﬁ JIATEPATYPEBI ITO TEMEC 3aHATHA.
Bo BcrynurenbHOM yacTu JeKIMM OOOCHOBAaTh MECTO M POJb M3y4aeMOW TeMbl B y4eOHOM
JUCHUIINIMHE, PACKPBITh €€ IMPAKTHUYCCKOC 3HAUCHUC. Ecim umraerca He nepBasd JCKOUA, TO
HEOOX0MMO YBSI3aTh €€ TeMy C MpenblIylei, He Hapyllas JIOTUKH H3JI0KEHHs Y4eOHOro
Mmatepuana. JISKIuio cieayeT HaunHaTh, TOIBKO YETKO 0003HAUMB €€ XapaKTep, TEMY U KPYT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyAyT pacCCMOTPEHBI.



B OCHOBHOW dYacTH JIEKIHMU CIEAYET PACKpPbITh COJAEp)KaHHE YYEOHBIX BOIPOCOB,
AKIICHTUPOBATh BHMMAHHUE CTYJCHTOB HA OCHOBHBIX KaTErOpHsX, SBICHUSAX M IIPOLECCAX,
0COOEHHOCTIX HX IMPOTCKAHUA. PaCKpHBaTb CYITHOCTDb U COACPIKAHUC PA3JIMYHBIX TOYCK 3PCHUA
U HayyHBIX IIOJXOJOB K OOBSICHEHMIO T€X WJIM MHBIX sBIeHUH u mnpoueccos. Cruemnyer
apryMEHTHPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3UIIMIO MO CIIOPHBIM TEOPETUYECKUM BOIIPOCAM.
[TpuBoaUTE IpUMEpPHI. 3aJaBaTh 10 X0y U3JI0KEHUS JIEKIIMOHHOIO MaTeprala BOIIPOCH! U 1aBaTh
Ha HHUX OTBeT. [IpenogaBaresns 10KEH PYKOBOIUTH PA0OTON CTYJEHTOB MO KOHCIEKTHPOBAHUIO
JIEKIIMOHHOT'O MaTepHaia, MoAYepKUBATh HEOOXOAUMOCTh OTPAKEHHsSI B KOHCIIEKTaX OCHOBHBIX
IIOJIOXKEHUHN U3y4aeMOU TEMBI.

B 3axsitounTenbHOM 4acTH JIEKUUM HEOOXOAMMO CHOPMYIHPOBaTH OOIIME BBIBOABI IO
TEeMe, PACKPBIBAIOIINE COJEPIKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIeKIUU. OOBSIBUTH TUIaH
OUYEPEZHOr0 CEMMHAPCKOI0 MJIM J1a0OpaTOpHOro 3aHATHUA, JaTh KPaTKUE PEKOMEHAALUU II0
HOATOTOBKE CTYJIEHTOB K CEMUHApy WJIM J1abOpaTOpHOM paboTe. OmpenenuTs MECTO M BpeMs
KOHCYJIbTAllUM CTY/EHTaM, MOXeJIaBIIUM BBICTYIIUTh HAa CEMHHApE ¢ JOKJIagaMu U pedeparamu
0 aKTyaJbHBIM BOIIPOCaM 00CYKAaeMOM TEMBI.

Ienp mpakTHyeckMX M Ja0OPAaTOPHBIX 3aHATUH — 00ECHeYdTbh KOHTPOJb YCBOEHHUS
y4eOHOro Marepuana CTyIAEHTaMH, paclIUpeHUue U yriayOJieHue 3HaHWH, MOJyYeHHBIX UMH Ha
JEKIMSIX U B XOJI€ CAMOCTOSATEIbHOM padoThI.

[ToBbimieHue APQPEKTUBHOCTH TPAKTUUYECKUX 3aHATHHA JIOCTUTAETCS MOCPEICTBOM
CO3J1aHUs TBOPUECKOM 0OCTAaHOBKHM, pacIojlararoliei CTyJEHTOB K BHICKa3bIBAHUIO COOCTBEHHBIX
B3IJIS10B U CYXKIEHHM MO 00CyKJaeMbIM BOIIPOCAM, JKEIaHUIO Y CTYJIEHTOB OopaboTaTh y 10CKU
IIPY PELICHUY 3a7ay.

ITocne KaXao0ro JEKIMOHHOTO, J1TaDOpaTOPHOTO M TPAKTUYECKOTO 3aHATHS CHeIaTh
COOTBETCTBYIOILYIO 3aIIUCh B JKypHajax ydeTa IOCEIaeMOCTH 3aHiATUH cTyneHTamu. [IpoBonnTs
IPYIIIOBBIE M HHAMBHUAYaJIbHBIE KOHCYJIbTAlMU CTYAECHTOB II0 BOIIPOCAaM, BO3HHUKAIOIIUM Y
CTYACHTOB B XOJ€ MX IOJTOTOBKM K TEKYIIEH M MPOMEKYTOUHOM aTTecTaluyd MO ydeOHOU
JAUCHUIINIMHE, PEKOMCHA0OBATH B IOMOIIb y‘I€6HI>Ie U JpYruc¢ Marcpualibl, a TaKXC CIIPABOYHYIO

JUTEpaTypy.

6.2. MeTroauueckue yKazaHus 1Jisi 00y4aIOUIUXCHA 10 OCBOEHUIO
JAUCUUITHHBI

CamocrosarenbHass paboTa sBISETCS OJHUM M3 BHJOB IMOJy4YeHHS OOpa30BaHUS
oOy4aroluMucs ¥ HalpaBjieHa Ha:

— M3y4YEHHE  TEOpPEeTHYECKOro  MaTrepuana, IMOJArOTOBKAa K  JIGKIIMOHHBIM,
71a00paTOPHBIM, CEMUHAPCKUM (MIPAKTUYECKUM) 3aHATHSIM;

— TOATOTOBKY K TECTHPOBAaHUIO C HCIIOJIIb30BAHUEM 00111€00pa30BaTEIbHOTO
nopTana.

CamocrosiTenpHasi paboTa CTYy/IEHTOB MPECTaBIsET COO0M BaKHEMIIee 3BEHO Y4EOHOTO
nporecca, 0e3 NpPaBUIBHOM OpraHM3alUd KOTOPOro OOydaromMics HE MOXXET ObITh
BBICOKOKBATU(PUITUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT JOKeH OMHUTb, YTO HAYMHATh CAaMOCTOSTENIbHBIE 3aHATHS CIEIYeT C IIEpBOTo
CeMecTpa U MMPOBOJIUTH UX perysipHo. OUeHb BaKHO MPUIIOKUTH MAKCHMYM YCHIINH, BOJTH, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJHON HArPY3KOH ¢ IEpBOTO JHS.

Kaxnplii cTyIeHT TOKEeH caM TUIAaHUPOBATh CBOIO CAMOCTOSITENILHYIO paboTy, UCXOIS U3
CBOMX BO3MOXXHOCTEH M NMPHOPUTETOB. DTO CTUMYJHUPYET BHIIOJIHEHUE pabOTHI, co3aaeT Oonee
CTIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE IOJIOKUTEIIFHO CKa3bIBACTCSl HA YCBOSHUH MaTepHaa.

BaxHo mosiHee yuecTb 0OCTOSATENBCTBA CBOECH pabOThI, YSICHUTD, YTO SIBISETCS TJIABHBIM
Ha JIaHHOM 3Tarle, KaKylo I0CJIeJ0BaTeIbHOCTh pabO0Thl BHIOPATh, UTOOBI BHIMOIHUTD €€ JIy4Ile U
C HaMMEHBILIUMHU 3aTpaTaMu BPEMEHH U SHEPTUH.

JIst TI0I0TBOPHOM pabOThl HEMATOBAXKHOE 3HAYCHHE MMEET 00CTaHOBKA, OpraHU3aIlUs
pabouero mecta. Hy>xHO 100UThCs, 4TOOBI MECTO pabOTHI IO BO3MOXHOCTH OBIJIO MOCTOSHHBIM.
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Pabota Ha mpUBBIYHOM MecCTe JieaeT ee Ooee mI0J0TBOPHOU. [IpoIyKTHBHOCTE pabOTHI 3aBUCHT
OT IPAaBWJIBHOTO YepeoBaHUs Tpyaa U oTabixa. [loaToMy Kaxable yac Wil JBa CIEAyeT AelaTh
nepepbiB Ha 10-15 MuHyT. BBIXOAHBIE THHM JydIle MOCBATHTH aKTUBHOMY OTIBIXY, 3aHSITHUAM
CIIOPTOM, MPOTYJKaMHU Ha CBEXEeM Bo3ayxe U T.A. Jlake mepekirovyeHue ¢ OJHOrO BHJA
YMCTBEHHOU pabOThI Ha IPYTrOM MOXKET CIYKHUTh aKTUBHBIM OT/ABIXOM.

CTyneHT [oJKeH IOMHHUTh, YTO B Mpollecce OOy4YeHHUS BaXKHEHIIYI0 pOJIb Hrpaer
caMmocTosiTeNibHas pabota ¢ KHUToi. Hayuuthcst paboTarh ¢ KHMrod — BaKHEWIIas 3a1ada
ctyneHTa. be3 aToro HaBbIka OyAeT upe3BbIYANHO TPYAHO M3y4aTh NMPOTPAMMHBINA MaTepuanl, u
MHOT'O BpEMEHH Oy/IET MOTpaueHO HepalroHaIbHO. PaboTa ¢ KHUTOHN CKIIaIbIBaeTCs U3 YMEHHS
noo0paTh HEOOXOAUMBIE KHHUTH, pa3o0paThCs B HHUX, 3aKOHCIIEKTHPOBATh, BHIOPATH TJIaBHOE,
YCBOUTH U IPUMEHHUTD Ha MPAKTHKE.

B npouiecce oOyueHus HCIONB3YIOTCS CIEAYIOIINE OIICHOYHbIE (POPMBI CAMOCTOSTEILHOM
paboThI CTYACHTOB, OLIEHOYHBIE CPEJICTBA TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOUHBIX
aTTeCcTallui:

- 00CY>KICHUE U 3alUTa JOKJIAI0B [0 TUCIUILINHE;

- YCTHBIH OIpoc, co0ece10BaHue.

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH BKIIFOYAIOT BOIPOCHI U 33aHUs
JUTsL KOHTPOJIS OCBOEHUS 00YUYaIOUTUMHUCS Pa3/IeioB JUCIUILTAHBL.

OO0pa31pl BOIPOCOB M 3aaHUM IS IPOBEJCHUS TEKYIIETO KOHTPOJISI IPUBEACHHI Jaliee.

7. MOHJ OlIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHMS Pe3y/JIbTATOB 00y4YeHUs

ChopMHpPOBAaHHOCTh KOMIIETCHIMH MNPU HM3YYCHUH AUCHUIUIMHBI  OIpEeIseTCs
MMoCpCACTBOM OLCHKU COOTBCTCTBUSA OTBCTOB /WM  BBITIOJIHEHUSA 3aIIaHI/Iﬁ 3as1BJICHHBIM
VHANKaTOpaM B paMKax MEpONPHATHI TEKyLIEro KOHTPOJII U IPOMEKYTOYHOW aTTeCTaluH
(3auera).

7.2. IIkajga ¥ KPUTEPUH OLIEHUBAHNS Pe3yJILTATOB 00y4YeHHU

®opMa MPOMEKYTOUHON aTTECTALUN: 3a4ET.

ITpomesxyTounas aTTecTarus odyqaromuxcs B popme 3a4€Ta MPOBOAUTCS MO pe3ysibTaTaM
BBITMIOJTHEHUSI BCEX BUJOB y4e€OHOW paboThl, MPEIyCMOTPEHHBIX y4E€OHBIM IJIAHOM IO JAaHHOU
JUCLHUIIIIMHE, IIPA TOM YUYUTBIBAKOTCS PE3YyJIbTaThl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH B TCUCHUE
cemectpa. O1ieHKa CTENEeHH TOCTHKEHUS 00yJaroMMUCS TUIAHUPYEMBIX PE3YJIbTaTOB 00y4eHHUs
[0 JUCLUHUILIMHE IPOBOAUTCS IPENOJaBareieM, BEAYIIUM 3aHATHSA 10 AUCLUIUIMHE METOAOM
3KCH€pTHOI>i OILICHKH. ITo mroram HpOMe)KyTO‘IHOI\/'I aTTeCTalluy I10 JUCIHMIIJIMHE BBICTABJIACTCA
OLICHKA «3aYTEHO» UJIU «HE 3a4TCHOY.

HMlxkana
OLleHMBaHUA

Onucanue

BrinonHeHs! Bce BUIbI yueOHOU pabOThL, TPETyCMOTPEHHbIE YUEOHBIM IIIIAHOM.
CTyneHT JEMOHCTpPUpPYET COOTBETCTBUE 3HAHUN, YMEHUH, HaBBIKOB
MPUBEACHHBIM B Tabmuuax Ioka3aTelel, omepupyer MNpuoOpEeTEeHHBIMU
3auTeHo 3HAHWUSAMH, YMEHUSAMHU, HaBbIKAMH, IPUMEHSIET UX B CUTYalUAX NOBBILIEHHON
cinoxHocTd. [Ipy 3TOM MOryT OBITH JONYIIEHBl HE3HAYUTENbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS NIPH aHAJIMTUYECKUX ONEPALUAX, IEPEHOCE 3HAHUMN
Y YMEHUI Ha HOBbIE, HECTaHAAPTHBIE CUTYAIUH.
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He BbimonneH oxuH mim Ooniee BUAOB y4eOHOH palOThI, MPeayCMOTPEHHBIX
y4eOHBIM 1aHoM. CTyIEHT AEMOHCTPHPYET HEIOIHOE COOTBETCTBHE 3HAHUH,
yMEHUH, HaBBIKOB IPHUBEJCHHBIM B TAOMUIAX MOKa3aTeJeH, IOIMyCKaroTCs
3HAYUTEIIbHbIC OMIMOKH, MPOSBISIETCSI OTCYTCTBHE 3HAHUM, YMEHHUI, HABBIKOB
10 psiAly oKa3aTesel, CTYJCHT UCIBITHIBACT 3HAYUTEIbHbIC 3aTPyIHEHHUS IPU
OIIEPUPOBAHUY 3HAHUSIMHU U YMEHUSAMH IIPU MX IIEPEHOCE HA HOBBIC CUTYallUH.

He 3aureno

7.3. OueHOYHBbIE CPeACTBA
1. ®wusuko-xumuueckue (HaKTOpbl, XapaKTEPU3YIOLIME  YCIOBHUA  CpeAbl  OOMTaHUs
MHUKpoopranuzMoB. O61acTb ToJepaHTHOCTH. KapiuHaIbHBIC TOUKH.
2. IlonsATHE «3KCTPEMOGUIBHBIE MUKPOOPIaHU3MBD», «(3KCTPEMAJIbHBIE YCIOBHSI.
3. BausiHue temieparypsl Ha )KU3HEIEATEIbHOCTh MUKPOOPraHU3MOB. TeMiiepaTypHblil
nuana3oH. KapauHaneHele TeMnepaTypHble TOUYKH. [ pynmbl MUKpOOPraHU3MOB 110 OTHOLICHHIO
K TeMIeparype.
4. IlcuxpounbHble U ICUXPOAKTUBHBIE MUKPOOPraHu3Mbl. KnHeTnka pocTta mpu HU3KUX
Temreparypax. Mexanu3msl ICUXpOodIni. 3HaYeHHE ICUXPOPUIEHBIX MUKPOOPTaHU3MOB B
OMOTEXHOIOTHH.
5. TepmodunbHble MUKpOOpraHu3Msl. ['pymnmbl TepmoduiioB. Cuctemaruueckoe pazHooOpasue
tepmoduiaoB. Turmbel MeTaboaM3Ma.
6. Pactipoctpanenne TepmoduiioB B mpupoze. Mexanusmsl Tepmoduinn. [Ipaktuaeckoe
UCIIOJIb30BaHUE TEPMOPHIIOB B OMOTEXHOJOTUH (DEPMEHTHBIX MTPENapaToB.
7. Mexanusmsl Tepmodmiinu. [IpakTuueckoe UCrob30BaHNE TEPMOPHIOB B OMOTEXHOJIOTHUH
Ouorasa.
8. OTHOLIEHNE MUKPOOPTaHU3MOB K KHCIOTHOCTH cpejibl. OOauraTHble U (akyIbTaTUBHbIC
aruaoduiel. CucremaTrueckoe pazHooOpasue anunopmios. Mcrons3oBanue B OMOTEXHOIOTUN
OpPraHUYECKUX KUCIIOT.
9. bakTepuosnorust KUCIbIX CTOYHBIX BOJ, 00pa3yrouuxcs B maxrax. buoreorexunonorus
CTOYHBIX BOJI C UCIIOJIb30BAHUEM allu0(UIIOB.
10. O6suratHeie U pakynbTaTUBHBIE anKanopmisl. Pacipoctpanenue B mpupoje. MexaHu3Mbl
pH-romeocrasza. buotexHoa0rust aHTHOMOTUKOB C UCTIOIB30BAHUEM ATKATO(PHIIOB.
11. bapodunabHbie 1 0apOTOIEPAHTHBIE MUKPOOPTaHU3Mbl. MeXaHU3Mbl BO3/IEHCTBHS BHICOKOTO
JTaBJICHUS] HA MUKPOOOPTaHU3Mbl. BIsiHME BBICOKOTO AaBIEHHS HA CKOPOCTh OMOXMMHUYECKUX
peakuuii, pocT U rudeiab MUKpoOpranu3MoB. [lepcriekTHBEI HCIOIb30BaHus 6apopHIIOB B
OMOTEXHOJIOTMYECKUX Mpolieccax.
12. Mukpo6uoiorus riayOMHHBIX MECTOPOXKIEHUH HEPTH U ra3a. Mcnonb3oBaHue
MHUKPOOPIaHU3MOB 0apoHIOB B OMOr€0TEXHOJIOIMYECKUX Ipolieccax HeTH U rasa.
13. Bnusinre BUIMMOTO CBETa HA MUKPOOPraHu3Mbl. DOTOCUHTETUYECKU aKTUBHAS pauarus
JUIs pa3HbIX Tpynn GoToTpodoB. PoTOTPOdEI 1 OMOIHEPTETHKH.
14. Bnusinue yapTpa@uoaeTOBOrO U3TyYEHHS Ha )KUZHEAEATEIbHOCTh MUKPOOPTaHU3MOB.
YyscTBUTENbHOCTD PpoKapuoT K UF-u3nydenuto. Myrtarennslii u netanbHbli 3¢ dextsr UF-
U3ITy4EHHUS.
15. Ucnons3oBanne UF-n3nydennii B OMOTEXHONIOTHYECKUX MPOLIEcCcax sl aCeNTUYECKHX
LEJEH.
16. Monunsupyromue nznydeHus. Paznuuus MUKpOOPraHU3MOB B pailalliOHHON
YYBCTBUTEIHHOCTHU. 3alIUTHBIE MEXaHU3Mbl MUKPOOPTaHU3MOB OT HEMOHU3UPYIOIIETO U
MOHM3UPYIOLIET0 U3iydeHus u cuctemsl penapaunu JJHK. Pagnopesucrentueie
MHUKpPOOPTaHU3MBI.
17. BnusiHME TSAXKENBIX METAJIJIOB HA MUKPOOPTaHU3Mbl. TOKCHYECKUE 10361 HOHOB TSIKENBIX
MeTaJlIoB. BrusiHue TsHKEIbIX METaJUIOB HAa METa00JIM3M MUKPOOPIaHU3MOB. MeXaHu3Mbl
YCTOMYMBOCTH MUKPOOPTraHU3MOB K TSKEJIBIM METaJlIaM.
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18. C1ocoGHOCTh MUKPOOPTaHU3MOB aKKyMYJIMPOBATh TsKeINble MeTasubl. Mcrnonb3oBanue
9KCTPEMO(DUIBHBIX MUKPOOPTaHU3MOB B OMOTHIPOMETAIUTYPIHH IIPH OUYUCTKE OOBEKTOB OT
TSKEJIBIX METAJJIOB.

19. Ucnonp3oBanue OMOCOpOIMHU AJ1s1 U3BJICUEHHUS METAJUIOB U3 PaCTBOPOB.
XKenezookucnstomue 6akrepun. MexaHn3M OKHCICHHS JIBYXBAJICHTHOTO JKeJe3a

Fe2* Thiobacillus ferrooxidans. Vcrons30BaHre THOHOBBIX U APYTHX OAaKTEPHil B
OMOrMAPOMETAIUTYPTUH.

20. BzaumopencTBe MUKPOOPTaHU3MOB C PTYThI0. MeXaHU3M yCTOMYUBOCTH
MHUKPOOPTaHU3MOB K HOHaM pTyTU. CriocoOHOCTH MUKPOOPTaHM3MOB MOTU(HUIIMPOBATH PTYTh U
TOKCUYHBIE COEIUHEHMSI PTYTH.

21. BzaumopeiicTBE MUKPOOPTaHU3MOB C MBILIBSIKOM U CypbMOH. Mcrionb3oBanue
MHUKPOOPIaHU3MOB JUIsl U3BJICUEHUS COEIMHEHUN PTYTHIO

22. BnusHue BOJHOM AaKTUBHOCTH Ha >KM3HEAEATEIbHOCTh MHUKPOOpPraHu3MoB. ONTHMaabHbIE
3HA4YEHUs aw AJIs pocTa MUKpOOpPraHu3smMoB. OcMOoIIbI U Tanouib.

23. TanoronepaHTHbIE MHUKPOOPTaHU3MBI, MOPCKHE OaKTepuH, YMEpPEHHBIE TalO(HIBL,
9KCTpeMalIbHbIE Tago(uibl, raoaakanuduisl. MexaHu3Mbl OCMOPETYIIALNH.

24. MaTpu4HBIi BOAHBINA cTpecc. MexaHu3M MOBPEXACHUS BOJHBIM cTpeccoM. KcepoduibHbie
MHUKPOOPIaHU3Mbl B OMOTEXHOJIOTHSIX.

25. DKCTpeMalbHbIe YCIIOBHS KaK MOJAETbHBIE OOBEKTHI JISl KX MCIIOJIb30BAHMS B OKOJIOTHIECKOM
OMOTEXHOIOTHH.

26. XapakTepHucTrUKa IpaMII0JIOKUTEIbHBIX SKCTPEMO(PUIIbHBIE MUKPOOPTaHU3MbI, YYaCTBYIOIINE
B BBILIEJIaYMBAHUU 0J1aropoJHBIX METAJUIOB U3 PY/IbL.

27. TamodpuipHble OakTepuu UCIONb3YyeMble B KauyeCTBE IOTCHIMAIBHOTO HMCTOYHHUKA
KapOTHHOHU/IOB.

28. — XapaKTepuCcTUKa KPUITOIHIOIUTOB (OPraHU3MOB, KOTOPBIE JKUBYT B MHUKPOCKOTIMYECKHX
npocTpaHcTBax). IlepcrnekTuBbI UCIIOIb30BaHUs B OMOTEXHOJIOTHH.

29.XapakTtepucTiKa runepnbe30puios. IlepcrnekTuBbl UCNOIB30BaHUS B OMOTEXHOJIOTHH.

30. XapakTepucTHKa MOJUIKCTPEMO(DUIOB: OMOTEXHOJIOTMYECKUH MOTEHLIHaNn UX (EepMEHTOB
(3KCTPEMO3UMOB).

TecToBbI€ 3aJaHUA K TUCIUILJIHHE

Bonpoc 1. Cpena obutanus, XxapakTepu3yIOIascs CypOBBIMH YCIOBUSMHU OKPYKaIOIIEH Cpebl,
BBIXOJIAIIMMU 3a TIPEACIIbl ONTUMAJIBHOTO JUana3oHa I Pa3BUTHS JIIOJIEH WU JAPYTUX SKUBBIX
OpraHU3MOB, Ha3bIBAETCS:

A) DkcTpemalibHas cpena

b) IlutarensHas cpena

B) Oxkpyxatomas cpena

') OnTuManbHbIE YCIOBUSL.

Bonpoc 2. K HeOnaronpusaTHbIM yCIOBUSM JJI1 MUKPOOPTaHU3MOB-3KCTPEMO(HIIOB OTHOCHT:
A) BBICOKYIO KOHIICHTPAIUIO COJIU

B) u30bITOK COTHEYHOTO CBETa

B) Henocratok yneTpaduonera

I') Bricokast 1 HM3Kas Temmneparypa

1) Beicokoe u HU3KOE AaBICHUE

Bonpoc 3. B xakux Mectax oOMTaHUSI CKOpee BCEro OyAyT OOHApYyX EeHBI IKCTPEMO(UIbHbIE
MHUKPOOPTaHU3MEI
A) Jlennuku
b) Ilecku nycteiau ['o6u
B) 3abomo4eHHBIC TTOYBBI
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I') [loTyxumne ByakaHbl
) I'ny6okue Bnaanasl OkeaHa.

Bonpoc 4. Upe3BbIuaiiHO XOJOIHBIE CPEJIbI JUIsl POCTA U PA3BUTHUS MTPOTYLIEHTOB-3KCTPEMODUIOB
C TEMIIEPaTypoOi:

A) cpenpl ¢ TeMIEpaTypoi OKpyskaromiei cpenbl Huke -5 © C

bB) cpennl ¢ TemnepaTypoil okpyxatoiei cpenbl Huxe -25 © C

B) cpenbl ¢ TeMneparypoit okpysxaroieit cpenbl Huxke 5 ° C

I') cpensl ¢ TemnepaTypoil okpyxarouieit cpeast Hike 15 © C.

Bonpoc 5. Upe3BblyailHO BBICOKME 3HAUYEHHUs JUISI TEMIIEpaTypbl KyJIbTHUBHUPOBAHUS
KCTPEeMO(DHUIIOB:

A) Boiiie 45 °© C

B) Brire 60 ° C

B) Boime 121 ° C

Bomnpoc 6. DkctpemanbHbiii ypoBeHb pH ecTecTBEeHHOW cpeabl OOMTaHUS SKCTPEMHUDUIBHBIX
ankano(uiIoOB COCTABISET:

A) pH nuxe 5

b) pH nuxe 4

B) pH Bbiie 8

I') pH Hmxe 9

Bomnpoc 7. Cpenpl ¢ 3kcTpeManbHONM HOHHOM CHUJIOH, 3TO CpeJibl
A) Upe3BbIuaiiHO XOJIO/IHbIE

b) ['unepcosieBbie

B) DkcrpemainbHO 11€104YHbIE

[') DxcTpemanbHO KUCTbIe

Bonpoc 8. I'umepconeBblie cpenbl JUIsi MUKPOOPTraHM3MOB-IKCTPEMO(UIOB - 3TO Cpeabl C
KOHIICHTpaLeN COJIeH BbIIIE

A) 12%

b) 10%

B) 5,5%

I') 3,5%

Bomnpoc 9. K cpenam ¢ 3xcTpeMalIbHBIM JaBIEHUEM MOKHO OTHECTH
A) riry00KOBOHBIE SKOCHCcTeMbl Ha ri1youHe 100 M

bB) BonHbIe cpenbl oouTanus Ha riryonHax ot 2000 m

B) paspsokenHble aTMOC(EpHBIE ClIOU

I') Bce oTBeTHI BEpHBI

Bonpoc 10. B Guornapomerautypruu npu Jo0b4e METAIOB U3 CYIbQUIHBIX PYA UCHOIB3YIOT
KYJIBTYpBI:

A) xemoopraHoreTepoTpogon

b) xemoopranoaBToTpodoB

B) dbotoaBToTpodoB

I') doTorereporpodon

1) xeMuutoTpooB.

Bonpoc 11. /{5 pa3paboTku GMOTOMIMBHBIX 3JIEMEHTOB HCIIOIb3YIOT:
A) a0 UIbHBIE XeMOJIUTOABTOTPO(HBIE MUKPOOPTaHU3MBI
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b) ankanudunbHbIe XeMOTUTOABTOTPOGHBIE MUKPOOPTAHU3MBI

B) antunodunsHbIe XeMOOpraHOTeTepOTPOGHBIE MUKPOOPTaHU3MBI
I') ankanuduabHBIE XEMOOPTaHOTETEPOTPODHBIE MUKPOOPTAHU3MBI
) ammpoduiibHbIe (POTOABTOTPOGHBIE MUKPOOPTaHU3MBI

Bomnpoc 12. Iy BeIICICHUS TPOTYIIEHTOB-3KCTPEMO(DHIIOB, C IIEJBIO BBIIEIaYMBAHUS METAIIIOB
MOMCK ITPOBOJASAT B KCEPUUECKOM Cpee:

A) ¢ BBICOKHM COJIEpKAaHUEM CEPHUCTHIX Ta30B

b) ¢ orpannyeHHOI aKTUBHOCTBIO BOJbI

B) ¢ BEICOKMMU J103aMU pariaiiiu

I') c nepemeHHBIM 1aBICHUEM

Bonpoc 13. J)XKuBble OpraHu3Mbl, CIIOCOOHBIE BBDKMBATh M PAa3MHOXKAThCS B IKCTPEMAIbHBIX
YCIOBHAX B pe3yJIbTaTe Pa3IUYHbIX (PU3UOIOIMUYECKHX M MOJIEKYJIIPHBIX aJanTalui
A) Tepmoduis
b) lNasoduier
B) DxcTpemoduiibl
I') M'uneprepmoduitbr

Bonpoc 14. bosbiryto yacTe MUKPOOPTaHU3MOB-3KCTPEMO(HIIOB COCTABISIOT
A) bakrepuu

b) Apxeun

B) Dykapuu

Bomnpoc 15. K skcTpeMopriIbHBIM OpraHu3MaM OTHOCST MPEJICTABUTENCH KOTOPHIE:

A) CriocoOHBI pa3BUBATHCS TOJIBKO B AKCTPEMATbHBIX YCIOBUSIX

b) CriocoOHBI TEPEHOCUTH SKCTPEMATBHBIE YCIIOBHSI, HO HE CITOCOOHBI B HUX Pa3BUBATHCS
B) CriocoGHBI EpeHOCUTH IKCTPEMaNIbHbBIE YCIOBHS, HO HE JOJTO.

Bonpoc 16. VYkaxure BHIBI JKCTPeMODUIBHBIX MHUKPOOPTaHU3MOB, HCIOIB3YEMBIX B
OMOrMAPOMETAIUTYPIHH MPU AOOBIYE METAJUIOB U3 CYIb(UIHBIX PY/:

A) Aspergillus niger

B) Acidithiobacillus ferrooxidans

B) Acidithiobacillus thiooxidans

I') Bacillus subtilis

M) Leptospirillum ferroxidans

Bonpoc 17. VkaxuTe TrpaMIoONOKUTENbHbIE  3KCTPEMO(QUIbHbIE  MUKPOOPTaHU3MBI,
YYaCTBYIONIME B BBIIICIIAYBAHU N 6J'[al"0p0I[HBIX MCTAJIJIOB U3 PYJbI:

A) Aspergillus niger

b) Acidithiobacillus ferrooxidans

B) Acidithiobacillus thiooxidans

I') Sulfobacillus thermosulfidooxidans

II) Leptospirillum ferroxidans

Bonmpoc 18. VkaxuTe rpamMIoNOXUTENbHBbIE  AKCTPEMOQUIbHbIE  MUKPOOPTaHU3MBI,
Y4aCTBYIONIME B BBIIICITIAYIBAHU N 6J'Ial"0p021HI)IX MCTaJIJIOB U3 PYJbI:

A) Aspergillus niger

b) Acidithiobacillus ferrooxidans

B) Acidithiobacillus thiooxidans

I') Sulfobacillus thermosulfidooxidans

IT) Leptospirillum ferroxidans
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Bonpoc 19. Vkaxure SKCTpeMODHIbHBIE MHKPOOPTAaHU3MBI-apXeH, YYacTBYIOIIHE B
BhIIICJIaYBaAHUN 6JIaFOpOI[HLIX MCTAJIJIOB U3 PYAbL:

A) Acidithiobacillus caldus

B) Acidithiobacillus ferrooxidans

B) Leptospirillum ferriphilum

I') Sulfobacillus thermosulfidooxidans

M) Leptospirillum ferroxidans

Bonpoc 20. Opranu3msl, pacTyiiye Ipu SKCTPEMalIbHO BBICOKUX TEMIIEpaTypax Ha3bIBaIOT:
A) Tepmoduis

b) bapoduibr

B) Atupoduisr

I') lanoduter

1) Auugoduibt

E) IN'mneptepmoduiibr

Bonpoc 21. Opranu3msl, pacTyiiye Ipy BEICOKHX JaBICHUAX HA3bIBAIOT:
A) Tepmoduiibl

B) bapodums

B) Aunnodumnst

I') lanoduter

1) Auumoduibt

E) T'unieprepmodub

Bonpoc 22. Ctporue ncuxopoduisl He ClIOCOOHBI pa3MHOXKAThCA MIPH TeMIieparype 6osee
A)15°C

b)5°C

B)20°C

Bonpoc 23. [Touemy HU3Kast TeMIiepaTypa sBISETCS IKCTPEMaIbHOU JUIsl dKUBBIX OpPraHU3MOB
A) CHMKaeTcs CKOpOCTh OMOXMMHUYECKUX PeaKIUi

b) CHunxaetcst NoABMKHOCTH KJIETOK

B) VBenuuuBaeTcs BA3KOCTb BOAHBIX CPEXL

I') YBenuuuBaeTcs NpoOHUIIAEMOCTh MEMOpaH

Bonpoc 24. Kakue wmeTaOonuThl SKCTPEMO(DUIBHBIX OPraHM3MOB HanOoJjiee LEHHbI JUIs
IPOMBIIIJIEHHOCTH.

A) Jlunuas

B) AaTnbuoTnku

B) ®epmenTsl

I') TokcukaHTBI

Bonpoc 25. J[7151 MOIOIIUX BEIIECTB UCIONB3YIOT CIEAYIONIUE TEPMOCTAOMIbHbBIE (PEPMEHTHI
A) Lemrronaszet

b) Amunassr

B) Ilpotea3zbt

I') Oxcuitonasel

Bomnpoc 26. ['anodunbHble 0aKTEpPUN UCTIONB3YIOT B KAU€CTBE MOTEHIIMAILHOIO UCTOUHHUKA!
A) xapoTuHa
b) moBepXHOCTHO-aKTHUBHBIX BEIIECTB /s (papMaleBTUYECKOro MPUMEHEHUS
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B) IIporeasbl
I') Oxcunonassr
/1) Her BepHoro orBera

Bonpoc 27. TepmocTabuiipHas TTIOKOKMHA32 U3 KAaKUX TEPMO(PHIBHBIX BUIOB
A) Pseudomonas fluorensis

B) Bacillus stereothermphiolus

B) Thermus aquaticus

Bonpoc 28. ®epMmeHThl ankanuMUIBHBIX JKCTPEeMO(DHIOB BO3MOXKHO TPUMEHSATH B
MIPOMBILUICHHBIX MPOLIECCAX CBA3AHHBIX:

A) C BBICOKHMM COZEp)KaHUEM CaxapoB

b) C BbIcOKMM cofepKaHUEM CIIUPTOB

B) C BbIcOKMM copepKkaHUEM COJIEH

I') C BbICOKUM COEpIKaHUEM TUIPOKCUI-MOHOB

Bonpoc 29. CriocoGHOCTB CylecTBOBATh IPU SKCTPEMANIbHBIX 3HAYEHUSAX TEMIIEPATYpPhI MIPUBEIIa K
U3MEHEHUIO
A) CrpoeHus LUTOIIa3MaTHYECKO MEMOpPaHbI
b) becronoro pa3MHoXeHHs U MOSIBJICHUIO CIIOP
B) Cunresy 0enKoB TEIIOBOTO IIIOKa
I') IIpo10KUTENBHOCTH KU3HU OJTHON KOJIOHUHU.

Bomnpoc 30. Ycroituuocts JIHK-Monexyn apxeit cBsizaHo
A) C HanmuueM CBA3BIBAIOIINX OEJIKOB MOJUAMUHOB U BBHICOKUM cojepxanueM ['1]-nap

B) C HanuuneM CBA3BIBAIOIINX 0€JIKOB MOJMAaMHUHOB U BEICOKHM COACPIKAaHUEM AT-nap

K104 Kk TeCTOBBIM 3aJJaHUSM 10 JUCIHILINHE

No papuanTa 1 2 3 4 5 6 7 8 9
OtBert A b A, b, | B b, B B, T’ b A, b Ab

A
Ne BapuaHnTa 10 11 12 13 14 15 16 17 18
OtBeT I A b B b A A, b |T b, B

il
Ne BapuanTa 19 20 21 22 23 24 25 26 27
OtBert pil| E b A A, B B A A b,B
Ne BapmnanTa 28 29 30
OtBert A, A A
B, T
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