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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

Lenbto OCBOEHMSI TUCIUIUIMHBI SBIISCTCS:

- W3Y4YEHHE BBICOKOCICIUAIU3UPOBAHHBIX TPYII 3KCTPEMO(PMIBHBIX MUKPOOPTaHU3MOB,
MEXaHHM3MOB HX aJIallTallMH K SKCTPEMaIbHBIM yCIOBHUSIM OOUTaHUS

- HCIONB30BaHME PA3JIMYHBIX TPYNI AKCTPEMODUIBHBIX MHKPOOPIaHU3MOB B
OMOTEXHOJIOIMYECKUX MpOLieccax.

K ocHOBHBIM 3a71auaM OCBOEHUS AUCLUILIIMHBI CIIETyeT OTHECTH:

- (hoopMUpOBaHHE 3HAHUHN Y CTYJIEHTOB O CIIOCOOHOCTH MUKPOOPTaHHU3MOB CYIIECTBOBATD
OpU HKCTPEMAIIbHO HHU3KMX M BBICOKMX 3HAUEHUSX Temmeparypsl u pH, B ycrmoBusx
MOBBIIIEHHOTO AABJICHUS, HU3KOW BOJHOM aKTUBHOCTH; TIO3HAKOMHTD C MEXaHU3MaMU TICUXPO- U
tepmoduanu, pH-romeocrasa, 6apoduiru, 0CMOPETYJISIIHH;

— (QopmupoBaHuE 3HAaHMM B COBPEMEHHBIX TEXHOJOTMH C UCHOJIb30BAaHUEM
HKCTPEMODUIBHBIX MUKPOOPTaHMU3MOB B PA3JIMYHBIX OMOTEXHOJIOTUYECKHX MPOLIECCaX.

- BpIpa0OTKa YMEHHMI M HABBIKOB IIOMCKA, BBIACICHHUS M KYJIbTHBHPOBAHUS IITAMMOB
9KCTPEMO(PUIBHBIX MUKPOOPTaHU3MOB;

— U3YyYEeHHE CHOCOOOB  TMOJY4YeHHs] M XpPaHEHHUS  SKCTPEeMO(UIbHBIX

MHUKPOOPTaHU3MOB.

OOyuenne mo aucrumuiuHe «OKCTpeMO(UIbHBIE (OPMBI  MHKPOOPTaHU3MOB B
OMOTEXHOJIOTHYECKHUX MPOIECCcaxy» HAMpPaBIeHO Ha (OPMUPOBAHUE Yy O0YUAIOUINXCS CIIEIYIOIINX
KOMIIETECHIINN:

Kox n HaumeHnoBanue NHaaukaTopsl JOCTHKEHUS KOMIIETEHIUH
KOMIIeTeHIM i

ITK-6 Cniocoben NIIK-6.1 3HaeT: TEXHOJIOTUIO U KOHTPOJIb ITpou3BoAcTBa bAB;
OCYHIECTBIIATH KOHTPOJIb MOKa3aTesl KauecTBa OMOTEXHOJOTHUECKOW POTYKIIHH;
KauecTBa ChIPbS, CTaTUCTUYECKHUE METO/bI YIPABICHUS KAYECTBOM IIPOYKLIUH;
MIPOMEKYTOUHBIX BU/JIbI Opaka U ero yyeT B IPOU3BOACTBE OMOTEXHOIOTHYECKON
MPOAYKTOB U TOTOBbIX BAB | mpoaykuun
B COOTBETCTBUHU C NITK-6.2 YMmeeT mpon3BOIUTh aHAJIU3 KAueCTBa ChIPhS IS
peraaMeHToM OMOTEXHOJIOIMYECKOT0 IPOU3BOJICTBA B COOTBETCTBUU C

pErJaMeHToM; ONpeAeNsATh COJIepKaHue OCHOBHOTO BEILIECTBA B
rotoBbix BAB; onpenensTb akTHBHOCTb JEHCTBYIOLIETO
BEIIECTBAa B TOTOBOM OMOTEXHOJIOTMYECKOM Ipenapare;
ONpENENATh COIepKAHUE KIIETOK MPOAYLIEHTa B IPOIYKTaX,
MOJIYYEHHBIX C IIOMOILbI0O MUKPOOPIaHU3MOB; aHAIU3UPOBAThH
IPETEH3UH OT MOTpeOuTeNeil Mo KauecTBy NPOyKIIMU
OMOTEXHOJIOIMYECKOTO MPOU3BOCTBA; BECTU yUueT Ae(eKTHON
IPOAYKIMH OMOTEXHOJOTHYECKOTO MTPOU3BO/ICTBA;
aHAJM3UPOBATH TPUYUHBI TTOSBIECHUS Je(HEKTHON MPOTYKITHH
OMOTEXHOJIOIMYECKOT0 MPOU3BO/ICTBA, IPOU3BOIUTH pacyeT
BEPOATHOCTH (PAKTOPOB MOSBICHUS U 3HAUEHUH MOCIIEICTBUM;
pa3pabaThiBaTh MPEATOKEHHUS IO CHUKEHHUIO
(TIpeoTBpAIeHHIO) TIPOU3BOICTBA 1e(PEKTHBIX MPOTYKTOB
NIIK-6.3 Braneer MeTOoqUKaMy OIIEHKH BXOJHOTO KOHTPOJIS
KauyecTBa ChIPbs, UCIIOJIb3YEMOT0 B OMOTEXHOJIOTHYECKOM
IIPOLIECCE; MPOBEAECHUS KOHTPOJISI KA4eCTBA IPOMEKYTOUHOM U
TOTOBOM OMOTEXHOIOTUYECKON MPOIYKIIMH; PACCMOTPEHHS
pekiiaManuii no kauectsy bAB; BbIsIBIEHUS] KPUTHUECKUX
(omacHbBIX) PaKTOPOB HA OTACIBHBIX TEXHOJIOTHIECKUX
orepanusx OMOTEXHOJIOTHYECKOTO MTPOU3BOICTBA; pa3pabOTKH
MEPOIPHUATHH C LIETBIO YCTPAaHEHUSI PUCKOB MJIN CHYDKEHUS X
JI0 IOMYCTUMOT'O YPOBHS U MOBBILICHUSI 6€3011aCHOCTH
BBITTYCKA€MON OMOTEXHOJIOTHYCCKON POTYKITUN




2. MecT0 IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

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

ydacTHUKaMu 00pa30BaTeNIbHBIX OTHOICHUH Ooka b1 Jlucuumivab! (MOIYIH).
HucuumnuHa «9KcTpeMouiibHble (POPMBI MHUKPOOPTraHU3MOB B OHMOTEXHOJIOTUYECKUX

nporeccax»

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

- «HwuskoTeMmepaTypHble TEXHOJOTHH B NPOU3BOACTBE W XPAaHEHHUU TEPMOJIaOMIBHBIX
O6uomarepHuagoBy.

3. CTpykTypa M coaep:xkaHue JUCHUILIAHbBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTaBIACT 4 3aueTHble eMHUIBI (144 yacoB).

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 ToM uucne:
1.1 | Jlekuuu 16 16
1.2 | CemuHapcKue/mIpaKTHUYECKUE 3aHSTHS 16 16
1.3 | JlaboparopHbIe 3aHATHS
2 | CamocTosiTe1bHasi paboTa 40 40
3 | IlpomexyTouHnasi aTrecTamus
3a4er
Hroro 72 72
3.2. TemaTnuyeckuii IJIaH M3Y4YeHHUs TUCIHUNINHBI
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1. | Beenenue. Ponb 3kcTpeMOpHIBHBIX 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
MHUKPOOPIaHU3MOB, CIOCOOHBIX K POCTY
TIPH HA3KUX U BBICOKHX TeMIIepaTypax.
broTexXHOIOrnYeCKU MPOLIECCHI C
WCII0JIH30BAHUEM TEPMODUIOB
4. | Tema 3. XapakTepucTHKa IpyIII 9 2 2 - 5
MHUKPOOPTaHU3MOB, CIOCOOHBIX K POCTY




MIPH SKCTpEMaNbHBIX 3HaYeHUsIX pH

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

Tema 5. CymecTBoBaHue 9 2 2 - 5
MHUKPOOPTaHHU3MOB B YCIIOBHSIX
WHTCHCUBHOTO O0JTy4eHUs!

Tema 6. XapakrepucTuka rpymnmn 9 2 2 - 5
MHKPOOPIaHU3MOB, CHOCOOHBIX K POCTY
B IIPUCYTCTBUH TOKCHYHBIX HOHOB U
COETUHEHUN

Tema 7. XapakrepucTuka rpynmn 9 2 2 - 5
MHKpPOOPTaHU3MOB, CITOCOOHBIX K POCTY
MIPU BBICOKMX KOHIICHTPALIUAX COJNEH 1
pPacTBOPEHHBIX BEIIECTB

HUroro 12 16 16 40

3.3. ConaepxaHue TUCHUNIHHBI

Beenenue

B nanHO#l aucuMIIMHE paccMaTpHUBAIOTCS OMOpa3HOOOpa3sue U HKOJIOTMYECKas poilb
BBICOKOCHEIIUAIN3UPOBAHHBIX 3KCTPEMOPHIBHBIX MUKPOOPTaHU3MOB, Pa3/I€JICHHBIX HA IPYIIIbI
B COOTBETCTBUU C (PUIUKO-XMMHUYECKUMHU (HAKTOpaMu, OMPEACNSIONUMU JKCTpeMaibHbIe
YCIIOBUSL.

Tema 1. JkcTpemasbHbIe yCI0BUS U MecTa 00uTaHus. ['pynnbl 3kcTpeMopuIbHbIX
MHMKPOOPTraHMU3MOB

@u3nKo-XxUMUYeckue (aKkTOpbl, XapaKTepPU3YIOLIME YCIOBHUSA Cpeabl  OOUTaHUs
MUKpoOpraiu3MoB. KapauHanbHble TOUKH pocTa MUKpOOpraHu3moB. O0iacTh TOJIEPaHTHOCTH.
DKcTpeManbHble YCI0BUS U MecTooOuTaHus. [ToHATHE «9KCTpeMOPHIIbHBIE MUKPOOPTaHU3MBDY.
bruopa3sHooOpazue  BBHICOKOCHEUUANIU3UPOBAHHBIX  AKCTPEMOQUIBHBIX ~ MHUKPOOPIaHU3MOB,
paszieJieHre Ha TPYIbl B COOTBETCTBUH C (PU3UKO-XUMHUECKUMH (PaKTOPAMU, OTIPeIeNIIOIUMU
AKCTPEMAJIbHBIE YCJIOBHS. DKCTpEMAJIbHBIE CpElbl KaK MOJENbHbIE OOBEKThl IJI H3y4eHUs
HKOJIOTUYECKUX OCOOEHHOCTEH M OCHOBHBIE (DAKTOPBI, OINpPEIEISAIOUINE HCIOIb30BaHUE
AKCTPEMO(DUIBHBIX MUKPOOPTaHU3MOB B OMOTEXHOJOTHYECKUX MTPOLIecCcax.

Tema 2. XapakTepucTHKa rpynn MHKPOOPraHHM3MOB, CIOCOOHBIX K POCTY NpH
HHM3KHMX M BBICOKHMX Temmeparypax. buorexHoJiorudeckuii mpoueccbl ¢ MCIOJb30BaHUEM
TepMO(pUIOB

TemnepaTtypHbie yciaoBus B O6uocdepe. BausHue Ttemmneparypbl Ha MHKPOOPTaHU3MBI.
Hcnonp30BaHnEe BBICOKMX TEMIIEpATyp [UIsl MHAKTUBAllMM MHUKpPOOPraHu3MoB. Mcnosb3oBaHue
HU3KUX TeMIeparyp Mg XpaHeHUus MHUKpoOopraHu3MoB. CHocOOHOCTh MHUKPOOPTraHU3MOB
BBDKUBATh MPU IKCTPEMAIbHBIX Temmeparypax. CrnocoOHOCTh MUKPOOPTaHU3MOB K POCTY MpHU
AKCTPEMAJIbHBIX TeMmIeparypax. TemieparypHblit auana3oH. KapauHaibHble TemrepaTypHbIE
TOYKH. [ pynmbsl MUKpPOOPraHM3MOB 11O OTHOLIEHHIO K TEMIIEpATYpE.

[TcuxpoduiibHbIe U MCUXPOAKTUBHBIE MUKPOOPTaHU3MbI. MecTa 0OuTaHHs OOJIMTaTHBIX
NCUXPOQUIOB M ICUXPOAKTUBHBIX MHKpPOOpraHu3MoB. KuHeTMka pocTta Npu HHU3KUX
TeMriepatypax. Pa3HooOpaswe THUIOB MeTaboiu3Ma y NCUXPO(UIBLHBIX MHUKPOOPTaHW3MOB.
MexaHu3Mbl ICUXPOPUINH.

Tepmodubl.  I'pynmel  TepmoduioB.  TepMoTosiepaHTHBIE  MHUKPOOPTAHH3MBEI.
QakynpTaTUBHBIE M oOnMratHble  TepMO(UIBL. ~ DKCTpeMalbHble  TepMODUIBI |
runieprepmodmiibl.  Cucremaruueckoe pasHooOpasue TepmodmioB. Tumbl  MeTaboiu3ma.
Pacnpoctpanenue tepmoduioB B mpupoge. Mexanusmbl TepmModuianu. buoTexHoioruueckue
MIPOLIECCHI C UCTIOIB30BAaHUEM TEPMO(]UIIOB.
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Tema 3. XapakTepucTHka rpynn MHKPOOPTaHM3MOB, CIIOCOOHBIX K POCTY NPOH
JKCTpeMasibHbIX 3HaYeHusax pH

KucnorHocts cpen obutranus. OTHOIIEHUE MHUKPOOPTaHU3MOB K KHCIOTHOCTH CPEJBI.
Ob6nuratable U (axkyabTaTHBHBIE anuaopuiabl. Cuctemarnueckoe pasHooOpasue anua0puios.
Mecrta oOutanus. OOnuraTHble W (paKylnbTaTHBHBIC alKadO(UiIbl. BakTepuoIOrHs KHCIBIX
CTOYHBIX BOJI, oOpa3yromuxcs B maxTtax. Mexanusmbl pH-romeocrasa, ucnonb3oBanue pH kak
daxTopa ynpasieHus: OMOTEXHOJIOTUYECKHUX ITPOLIECCOB.

Tema 4. XapakTepucTHKa TIpynn MHKPOOPraHU3MOB, CIIOCOOHBIX K POCTY B
YCJI0BHSIX NOBBIIEHHOT'0 1aBJICHUSI

bapodunsHbie 1 GapoTONepaHTHBIE MHUKPOOpPTaHW3Mbl. Mecta obutanus OGapoduiios.
MexaHu3Mbl BO3JIEHCTBUS BBICOKOT'O JaBJICHUS Ha KUBBIE KJIETKU. BiIusHue BBICOKOTO AaBiIeHUs
Ha CKOPOCTh OWOXMMHUYECKUX peakUui, pPOCT U Tudelb MHUKPOOPTaHW3MOB. MeXaHU3MbI
Oapodunuu. YCTOWYMBOCTH PA3MUYHBIX MHUKPOOPTAaHM3MOB K  BBICOKOMY JIaBIICHHIO.
Hcnons3oBanue OapoduiabHBIX U 0OapOTONEPAaHTHBIX MHKPOOPraHM3MOB B pa3zpaboTke
[JIyOMHHBIX MECTOPOKJIEHUI He(pTH U Ta3a.

Tema 5. CymecTBOBaHHEe MUKPOOPTaHM3MOB B YCJIOBHAX HHTEHCUBHOI0 00/ 1y4eHH S

Bunumeiii cBer M MuKpoopraHu3Mbl. DOTOCUHTETUYECKH AaKTHBHAs paigvanus ist
pasHbIX rpynn GoroTpodos. BiusHue ynbTpaduoaeToBOro U3NIydeHUs: Ha KU3HEAEATEIbHOCTh
MHUKpPOOPraHu3mMoB. YyBCTBUTENBHOCTh npokapuoT K UF-uznydennro. MyTareHHbI H
netanbHblii  3pdextst UF-uznyuenus. HcnonszoBanume UF-uznyuenuss ans ne3uHdexnuu
BO3/yXa MIOMEIIEHUH B OMOTEXHOJIOTUH.

VOHU3HpYIOIINE U3Ty4eHHs: Ol-M3IydeHue, [3-usinyuenue, Y-usIydeHne, PEHTIEHOBCKOE
u3nydyeHue. MexaHusm JeiCcTBUS MOHU3MpYrolero odmydenus. Ilpsmble u omocperoBaHHbIE
nospexacHus JHK. Pazmuuust MUKpOOpPraHu3MoB B paJlMallUOHHONW YyBCTBUTEJIBHOCTH.
PannoycroliunBbie MUKPOOPraHU3MBI.

3aluTHBIE MEXaHU3MBbl KJIIETKH OT HEMOHU3UPYIOLIETO U MOHU3HUPYIOIIETO U3JIy4YE€HUs U
cucremsl penapanuu JJHK.

Tema 6. Xapakrepucruka rpynn MHKPOOPraHHU3MOB, CHOCOOHBIX K PpOCTY B
NPHUCYTCTBHM TOKCUYHBIX HOHOB U COeMHEeHMIT

BnusiHue TsDKENBIX  METaNIoB  Ha  METaboNM3M  MHUKPOOPTaHW3MOB. MeXaHU3MBbI
YCTOMYMBOCTH MHUKPOOPTraHU3MOB K TSDKENIbIM MeTauiaM. JKene300Kucistone OaKTepHH.
Mexanusm okucienus Fe?* Thiobacillus ferrooxidans. Mcnonp3oBaHHe MHKpPOOPIaHM3MOB B
OMOrUIPOMETAIUTYPTUH.

CrocoOHOCTh MUKPOOPTraHM3MOB aKKyMYJIMPOBaTh TsKeble MeTallibl. Vcnonb3oBaHue
OrocopOIUM JUIsl U3BJICUEHUSI METAJIJIOB U3 pacTBOpoB. B3aumonelicTBUe MUKPOOPraHU3MOB C
pTyThi0. CIIOCOOHOCTH MUKPOOPIaHU3MOB MOJIM(UIMPOBATH PTYTh M TOKCHYHBIE COEIUHEHHS
pTyTH. B3aumonelcTBHE MHMKPOOPTaHM3MOB C MBIIIBIKOM U CypbMOil. Bo3znelictBue
MUKpPOOPTraHU3MOB Ha JIOJITOKUBYILME PAaJUOHYKIUABL. lcronb3oBaHHME MUKpPOOPraHHW3MOB B
OMOTEXHOJIOTHMH OYHCTKH BOJIbI U TIOYB OT TSXKEJIbIX METAJIJIOB.

Tema 7. XapakTepucTHKa Trpynn MHKPOOPTraHHU3MOB, CIIOCOOHBIX K POCTY NpH
BBICOKHX KOHIEHTPALUSAX COJIell U PACTBOPEHHBIX BelleCTB

CreneHp [OCTYDHOCTM BOJBl M XHUMHUYECKHMX pPEAKIMH ¥ MHUKPOOPIaHHU3MOB.
IToka3aTenb aKTUBHOCTH BOJBI aw. ONTUMAaNbHbIE 3HAYEHMS aw I POCTa MUKPOOPTaHU3MOB.
Ocmoduisl 1 ranoduisl. ["anoronepaHnTHbIE MUKPOOPTaHU3MBI, MOPCKHE OAKTEPHH, YMEPEHHbIE
raiopuibl, JKCTpeMajbHble TranoQuibl, Tagoankaao@uibl. MexaHU3Mbl OCMOPETYIISIIUH.
Martpuunslii Bogublil ctpecc. KcepodumabHble MUKpoopraHuzMbl. MexaHU3Mbl KCEPOPHIUH.
3HaueHue Kkcepo(uToB B ONOTEXHOJIOTHH.

3.4. TemaTnka ceMHHAPCKHX/MPAKTHYECKHUX U JIAOOPATOPHBIX 3aHATHI

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS



Tema 2. XapakTeprucTuka rpynn MEKPOOPTaHU3MOB, CIIOCOOHBIX K POCTY MIPH HU3KUX U
BBICOKHX TemIepaTypax. bBuoTexHonornueckuit mporecchl ¢ 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
MOBBILIICHHOTO JaBJICHUS

Tema 5. CymiecTBoBaHHE MUKPOOPTAaHU3MOB B YCIIOBHSIX HHTEHCHBHOTO OOJTyYSHHS

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

Tema 7. XapakTepucTuka rpynin MUKPOOPraHU3MOB, CIIOCOOHBIX K POCTY MPHU BBICOKUX
KOHIIEHTPALUsAX COJIEH U paCTBOPEHHBIX BELIECTB

3.4.2. JIabopaTopHbI€ 3aHATHUS

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

Thioalkalivibrio.

Tema 2. MeTo/bI KyJIbTUBUPOBAHUSI TUIIEPTEPMODUIBHBIX OAKTEPHIA-TTPOAYIICHTOB IIPH
temriepatype Bbiie 80 °C.

Tema 3. MeTo/ibl KyJIbTUBUPOBAHUS TPYII aJIKATU(PUIBHBIX MUKPOOPTaHU3MOB,
CHOCOOHBIX K pocTy Ipu ontuMaiibHoM ypoBHe pH 9,0 u Bbiwe.

Tema 4. KynpTrBHpOBaHHEe MEUKpoOpranu3mMoB Paracoccus denitrificans B ycioBusx

CBEPXYCKOPEHHS.

Tema 5. MeToibl KyJIbTUBUPOBAHUS ITPOIYLIEHTOB T'aJO(PHUIOB C ONTUMAIBHBIM POCTOM
IpU KOHLIEHTPAILMK PacTBOPEHHBIX coJieit 50 /11 uiu BhILIE.

Tema 6. MeTo1pI KyJIbTUBUPOBAHHSI OCMOGMIBHBIX [ APOXIKEH C ONTHMAIBHBIM POCTOM
B CPEJIE C BBICOKOM KOHIIEHTpALMEN caxapa.

Tema 7. MeToibl Mccne10BaHUs PaMOPE3UCTEHTHBIX OaKTepuil U TPUOOB, YCTOMUNBBIX K
BBICOKMM YPOBHSIM HOHM3UpPYoUIero Y M-u3imydeHusl.

Tema 8. XapaktepucTrka rpynin MUKPOOPTaHU3MOB, CITOCOOHBIX K POCTY MPU BBICOKHUX
KOHIEHTPALUAX COJIEH U pPaCTBOPEHHBIX BELIECTB.

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

Tema 10. MeTozb! uccienoBaHusl YMEPEHHBIX U AKCTPEMAJIbHBIX TaJ0(UIIOB.

4. Y4eOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE O0ecreyeHmne

4.1.  OcHoBHas quTEpaTypa

1. Herpycos, A. . Dxonorust MUKpOOpPraHU3MOB : y4eOHUK i OakanaBpos / A. W. Hetpycos ;

OoTBeTCTBEeHHBIN pemakTop A. U. HerpycoB. — 2-e u3n. — Mocksa : M3nmatenbctBo FOpaiit,
2019. — 267 c. —(bakanaBp. Akagemuueckuii Kypc). — ISBN 978-5-9916-2734-4. — Texkcr :
anextponubii // DbC FOpaiit[caitt]. 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, 1. b. KotoBa. — Mocksa : M3naTenscTBO
FOpaiit, 2019. — 315 c. — (bakanaBp u mMaructp. Akanemuueckuii kypc). — ISBN 978-5-534-
03805-7. — Tekcr : anekrponnsiit // OBC FOpaiir [caiir]. https://www.urait.ru/bcode/432161

3. Emues, B. T. MukpoOuosnorus : yueOHUK A5 akajgemuyeckoro Oakanaspuara / B. T. Emues,
E. H. Mumyctuna. — 8-e u3z., ucnp. u norn. — Mocksa : M3garensctBo FOpaiit, 2019. — 428 c.
— (Bswicmiee obpazoBanue). — ISBN 978-5-534-06081-2. — Tekcr : anekrponHsiit / 3BC
FOpaiir [caiit]. 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. JlomoJHUTeJbHAs JuTepaTypa

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
OMOTEXHOJIOTHH. BHOXMMHYECKHEe OCHOBBI CHHTE3a OMOJOTMYECKH AKTUBHBIX BEIIECTB. — M.:
Onesap, 2003. — 554c.

3. XKwuzup MHKPOOOB B 3KCTpeManbHbIX ycnoBusx, Jl. Kammuep, JI. bapocc, P. Mopura; [lox
pen. J1. 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. HukomaeB, BHexierounsle (akTopbl agantanuu OakTepuil K HEOIArOmpUsTHBIM
yenoBusiM cpensl / XKypnan «[Ipuknagnas 6uoxumust 1 MuKpoouosorus», 2004, tom 40, Ne 4, c.

387-397

4.3. JlulneH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe odecrevyenune
1. [Iporpammsl makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHble mnpo(eccHoHANbHbIE 0a3bl JaHHBIX W HHGOPMALMOHHBbIE
CIIPABOYHBbIE CHCTEMBI

1. wwwe.elibrary.ru — mayuHnas anekTpoHHast OMOIMoTeKa;
2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT;
3. https://lib.mospolytech.ru/ - yueOHO-MeTOAMYECKHUE MaTepHaabl B JICKTPOHHOM

BUIC.
5. MarepuajibHoO-TeXHUYECKOe o0ecriedeHne

VYyeOnas ayauropust kadenpanbHoro Gonaa, 000opyaoBaHHasE KOMIBIOTEPHON TEXHUKOM,
MYJIbTUMEAUUHBIM MPOEKTOPOM, Ul MPOBEIEHHs JEKIMOHHBIX W CEMHUHApCKUX 3aHATH.
Ayautopus s IeKIMOoHHBIX 3aHaTuii No 5505 (115280, r. Mocksa, yi. ABTo3aBojckas, A. 16
cTp. 1), o6opynoBaHHasi: CTOJIBI y4eOHbIE CO CKaMbsIMH, ay[IUTOPHAs JOCKA, MYJIbTUMEAUHHBINA
KOMIUIEKC (TTIEPEHOCHOM MPOEKTOp, HOYTOYK). Pabouee mecTo mpemnogaBaress: CTOJ, CTYIL.

JlaGoparopuss kadenper «XumoOuorex» AB54046 (115280, r. MockBa, yiI.
ABTtO3aBojckas, 1. 16 ctp. 1), 060pynoBanHas: 1abopaTopHbIE CTOJBI, BECHI JabopaTtopHbie DX-
2000, Becsl mpeuusznonnbie AND, xumuueckast Moiika, JamuHapHblii 6okc baBn-01-«Jlamunap-
C»-1,2, mxad cymmibHO-CTEpUIN3AMOHHBI Memmert, IMIHTKa dJIeKTprdecKast JadopaTopHas
Rommelsbacher RK 501, tepmocrat 180TBA, doToanexrpokonsopumerp KDOK-2, xonoaumbHUK
JUIL  XpaHEHWs KyJIbTyp, MHKpockon Mukmen 6, MHKpPOCKON, OCHAIIEHHBIA KamMepou
COEMHEHHOW C KOMIIBIOTEPOM, MHKPOCKOIbI ydyeOHbIe 15 IITyK, CTEpPEOMHKpPOCKOI 2 MIT.,
neHTpudyra, cymuiabHbIi mkad, aBToknaB BK-75, aBTomarnueckue MUMETKH, dJIEKTPUUECKUEC
HAcOChl JUIsl THUIETOK, MAarHWTHbIE MEMIAJKH, JabopaTopHas TMocylda i TNPOBEICHUS
71a00paTOPHBIX 3aHATUMN, CTEJUIAXKU C HAYYHOH JINTEPATYPOH.

JlaGoparopuss kadenaper «Xumbuorex» AB5405a,6 (115280, r. MockBa, yi.
ABTtO3aBozckas, 1. 16 ctp. 1), o6opymoBaHHas: J1a0OPATOPHBIE CTOJIBI, BHITSHKHON TKad, BECHI
npeumsnonnbie KERN, Becwl ananmutuyeckue Vibra, anamutudeckue Bechl Sartorius ENTRIS
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224-1S, 220r/0,1Sartorius Group GmbH, cnekrpodoromerp Shimadzu UV mini 1240,
aBTOMAaTHU3MPOBAaHHAS YCTaHOBKa s paznoxeHus no Keenpnamo LOIP LK-100, nabopaTopHas
YCTAHOBKA: XpoMarorpauuecKkue MPOLECCHl pa3JelieHHs: TOHKOCIOHHas Xpomarorpadus
(TCX) Phywe Systeme GmbH, marautHbeie mMemanku, cnekrpodoromerp [1BD-5300, pH-metp
Okonukc, quctwustop GFL 2001/4, xumuueckast Moiika, Tym6a st xpanenus: JIBXK, kamepst
xpomaTorpaduueckue i TOHKOCIONHON Xpomarorpaduu, XUMUYECKUE PEAaKTUBbI, BHITSKHBIC
mKadbl, XOJOIWIBHUK, JIAOOpaTopHas MocyAa JUIs MPOBEACHHUS Ja00paTOPHO-NPAKTHUECKUX
3aHATUN

CTyneHThl Ha 3aHATHAX 00ecreueHbl MHIUBUIYaJIbHBIMU aBTOMAaTHYECKUMH MTUIIETKAMU,
XxpomaTorpauuecKkuMHy MIaCTUHKaMHU, 1a00paTOPHOM MOCY0M, peaKTUBaMHU.

Peanuzanust oOpa3oBaTenbHOW MHPOTpaMMbl  OOECIEUMBACTCS  JTOCTYIIOM  KaXKJOTO
CTyJIeHTa K HMH(OPMALMOHHBIM pecypcaM — OubnuoreuHoMy (GOHIY U CETEBBIM pecypcam
NurtepHer.

6. MeTOIlI/I‘leCKI/Ie PEKOMEHIAUNA

6.1. Meroauueckne peKOMEHIANMHU JJIsl TpenojgaBaTelsi M0 OPraHU3ALMHU
00y4eHus1

Metoanka npenoaBaHus AUCUUIUIMHBI « IKCTPEeMOPMIbHBIE (POPMBI MUKPOOPTaHH3MOB
B OMOTEXHOJIOTMYECKHX MPOLECCax» U pealu3alys KOMIETEHTHOCTHOrO MOJX0/1a B U3JI0KEHUN
U BOCIPHUSATHHM MaTepuaia TIpeIyCMaTPUBAET WCIOJIb30BAHNE CIEAYIOUINX AaKTUBHBIX U
UHTEPaKTUBHBIX (DOPM IPOBEACHUS TPYNIIOBBIX, WHIUBUIYaJIbHBIX, ayJIUTOPHBIX 3aHATUI B
COYETaHUM C BHEAYTUTOPHOH pabOTOH C 1eNbI0 (POPMHUPOBAHUS U PA3BUTHUS POPECCHOHATBHBIX
HaBBIKOB 00YyYaroIuXCs:

- pabota Ha ceMHHapax IO TOJYYCHHIO 3HAHHM B 00JacTH OMOTEXHOJOTHH C
UCTOJIb30BAaHUEM  SKCTPEMO(UIIBHBIX ~MUKPOOPIaHM3MOB IPH  INPOU3BOACTBE  MOJE3HBIX
IPOJYKTOB U IPU XpPaHEHUU TEPMOJIAOMIIbHBIX OMOMaTepHaoB.

- pa0oTa 1o MOJYYEeHHUIO 3HaHUH B 00J7aCTH OMOTEXHOIOTUI MCTIOJIb30BaHMS alluA0(HIOB
U aIKaIM(UIOB, TATIOTONIEPAHTHBHIX (OPM U OPM MHKPOOPTaHHU3MOB, YCTOWYHMBBIX K BBICOKHM
KOHIIEHTPALIUSAM TSDKEJIBIX METAJJIOB.

OCHOBHBIM TpeOOBaHMEM K TPEMOAABAHUIO JUCIHUIUIUHBI SBIISIETCS TBOPYECKHIA,
poOJIEeMHO-TUAJIOTOBBIN MOJIXO/, MO3BOJISIOLINM MOBBICUTh UHTEPEC CTYAEHTOB K COJEPIKAHUIO
yueOHOro Marepuarna.

OcHoBHas popMa U3y4eHUs U 3aKpelyICHUs 3HaHUH 10 3TOM AUCLUIIINHE — JEKIIMOHHAs,
nabopaTopHass W TpakTHdeckas. llpemogaBarenp ODKEH TIOCIENOBATENBHO BBIYMATATH
CTYACHTaM psJl JIEKIUi, B XOJ€ KOTOPBIX CIEIyeT COCPEIOTOYUTh BHMMAHHE Ha KIIFOUEBBIX
MOMEHTAaX KOHKPETHOTO TEOPETHYECKOr0 MaTepuaia, a TaKKe OpraHW30BaTh IPOBEICHHE
NPAaKTUYECKUX 3aHATUN TaKUM 00pa30oM, YTOOBI aKTUBU3UPOBATh MBIIIUIEHUE CTY/ICHTOB.

OcHOBY y4eOHBIX 3aHSTHI MO AMCIUIUIMHE COCTaBIISIFOT JIEKIMH. B mpomecce oOyueHus
CTYACHTOB  HCIIOJIB3YIOTCSI ~ pa3jMyHble BUIBl  y4EOHBIX 3aHATHH  (QyIUTOPHBIX U
BHEAYJNTOPHBIX): JIEKIINU, CEMUHAPCKHE 3aHATHS, JJaA0OpaTOpHBIe pabOThl, KOHCYIbTAIUN U T.II.
Ha nepBom 3aHsATHM MO JaHHOM y4eOHOW TUCHMILIMHE HEOOXOAMMO O3HAKOMHUTH CTYIEHTOB C
MOPSIIKOM €€ M3Y4YeHHs, PACKphITh MECTO H pOJIb JUCIHUIUIMHBI B CHCTEME HayK, ee
NPaKTUYEeCKOe 3HAUCHHE, JIOBECTH JI0 CTYJICHTOB TpeOOBaHUs KadeIpbl, OTBETUTh HAa BOIPOCHI.

B X071€ TEeKITMOHHOTO 3aHATHS MPETI0AaBaTeNb JOKEH Ha3BaTh TEMY, YIeOHBIE BOIIPOCHI,
O3HAKOMUTH CTYJIEHTOB C IEpEYHEM OCHOBHOM M JIOMOJHHUTEIBLHOW JHMTEpaTyphl MO TeMe
3aHATHS. BO BCTYyNUTENBHOW YacTH JEKIMH OOOCHOBAaTh MECTO M POJIb MU3ydaeMoOHl TeMBbI B
y4eOHOI TUCIMITIIMHE, PaCKPBITh €€ MpaKThuYeckoe 3HaueHue. Eciu untaercs He nepBast JIeKIus,
TO HEOOXOIMMO YBsI3aTh €€ TEeMy C HpeIbIAyLIel, He Hapyllas JOIMKH W3JI0XKEHUs y4eOHOro



MaTepuana. JIeKIuio cieayeT HaunHaTh, TOIBKO YETKO 0003HAUUB €€ XapaKTep, TeMY B KPYT TeX
BOIPOCOB, KOTOpKIE B €€ X0Jie Oy1yT paCCMOTPEHBI.

B oCHOBHOW dYacTH JIEKIMU CIEAYET PACKpPbITh COJAEpKaHHE YYEeOHBIX BOIPOCOB,
AKIICHTUPOBATh BHHUMAHHME CTYJIECHTOB Ha OCHOBHBIX KaTEropusx, SBJICHHUSIX M Ipoleccax,
OCOOEHHOCTSX UX MPOTEKaHUsl. PaCKpbIBaTh CYIIHOCTh U COAEPIKAHUE PA3IUYHBIX TOUYEK 3PEHUs
U Hay4YHBIX MOJXOJOB K OOBSCHEHUIO TEX WJIM HHBIX SBIEHUM u mpoueccoB. Cremyer
apryMEHTHPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3UIIUIO MO CIIOPHBIM TEOPETUYECKUM BOIIPOCAM.
[IpuBoauTh mpuMepsl. 3aaaBaTh MO XOIY HU3JIOKEHHUS JEKIMOHHOIO Marepuaia BOIPOCHI U
naBaTb Ha HuX otTBeT. [IpemomaBarens JODKEH PYKOBOIUTH pPabOTOM CTYACHTOB IO
KOHCIIEKTUPOBAHHUIO JIEKIIMOHHOTO MaTepuania, MOJYepKHUBAaTh HEOOXOAMMOCTh OTpPaXKECHHS B
KOHCIIEKTaX OCHOBHBIX IOJI0KEHUI N3y4aeMOU TEMBI.

B 3akmounTenbHOM YacTH JIEKIMH HE0O0XO0AMMO C(hOpPMYNIHPOBATh OOIIKME BBHIBOJABI IO
TEMe, PacKphIBAIOIIME COJECPKAHNE BCEX BONPOCOB, NOCTABICHHBIX B JIeKIUU. OOBSIBUTH IUIaH
OUEPEeIHOTO CEMHUHAPCKOT0 WM JIa0OpAaTOPHOTO 3aHATHSA, J1aTh KpaTKUE PEKOMEHIAIMH IO
MOJAFOTOBKE CTYJEHTOB K CEMHUHapy WK j1abopaTopHOil pabore. OnpeaeauTb MECTO U BpeMs
KOHCYJIbTAIIMH CTYJIEHTaM, MOKENaBIINM BBICTYIIUTh HA CEMUHApPE C JIOKJIaaaMu U pedeparaMu
10 aKTyaJIbHBIM BOIIPOCAM 00CYK/1a€MOU TEMBI.

enp mpakTUyecKUX M JA0OPATOPHBIX 3aHATHH — OOECHEeYUuTh KOHTPOJIb YCBOCHHUS
yueOHOro Marepuaja CTyAEHTaMHU, pacUIMpeHue U YriayOJjeHHe 3HaHWM, MOJyYeHHBIX UMM Ha
JIEKIUSAX U B XOJI€ CAMOCTOSITENTbHOM PabOTHI.

[ToBbimieHne APQPEKTUBHOCTH TPAKTUUYECKUX 3aHATHHA JIOCTUTAETCS IMOCPEICTBOM
CO3/1aHMSI TBOPUECKONH 0OCTAaHOBKH, PACIIONAraloeil CTYJCHTOB K BbICKa3bIBAHHIO COOCTBEHHBIX
B3TJIAJIOB U CYXICHUH 110 00CYXKIaeMBIM BOIIPOCAM, KEJIAHHIO Y CTYIEHTOB MMOPA0OTaTh Y TOCKH
IIPU PELLIECHUH 3a/1a4.

[Tocne kaxaoro JEKIUMOHHOTO, Ja0OPAaTOPHOTO W MNPAKTUYECKOTO 3aHATHS CAeIaTh
COOTBETCTBYIOIIYIO 3alIUCh B JKypHajaxX ydeTa OCEIAaeMOCTH 3aHiATUH cTyneHTamu. [IpoBoanTs
TPYNIOBbIE W MHAWBHUyaJbHbIE KOHCYJbTAIlMM CTYJEHTOB IO BOMNpPOCAM, BO3HUKAIOIIUM Y
CTYACHTOB B XOJ€ UX NOJTOTOBKM K TEKYIIEeH M MPOMEKYTOUHOM aTTecTaluuu MO ydeOHOU
JUCIIUIUINHE, PEKOMEHI0BaTh B MOMOIIb Y4eOHbIE U APYTrUe MaTepualbl, a TAKKe CIPABOUYHYIO

JUTEpaTypy.

6.2. MeToauyeckue yKkazaHus s 00y4aroMXCcsl 0 OCBOCHUIO
AUCHUTTHHBI

CamocrosTrenbHas paboTa sBIsSETCS OJHUM M3 BHJIOB IMOJy4eHHS OOpa30BaHUS
00yJaromyMUCs U HalpaBJIeHa Ha:

— WU3y4yeHHE TEOPEeTHYECKOro  MaTepuajna, IMOJArOTOBKAa K  JIGKIMOHHBIM,
1a00paTOPHBIM, CEMUHAPCKUM (IPAKTUYECKUM) 3aHATHUSM;

— TMOATOTOBKY K TECTHUPOBAaHMIO C HCIOJIb30BaHHEM 00I11e00pa30BaTENIbLHOTO
nopTarna.

CamocrosiTenpHas paboTa CTy/ICHTOB MPECTaBIsET COO0M BaKHEWIIEe 3BEHO Y4EOHOTO
nporecca, 0e3 NpPaBUIBHOM OpraHM3alUd KOTOPOro OOydalomMiCs HE MOXET ObITh
BBICOKOKBaJ'II/I(bI/IHI/IpOBaHHBIM BBIITYCKHHUKOM.

CTyneHT NoKeH OMHUTb, YTO HAUMHATh CAMOCTOSTENIbHBIE 3aHATUS CIEAYET C IEPBOTO
ceMecTpa M MPOBOAUTH HX peryiasipHo. O4eHb BAXKHO NPUIIOKUTh MAaKCUMYM YCHWIIMW, BOJIH,
4TOOBI 3aCTaBUTH ce0s1 pabOTaTh C MOJHOW HArpy3KO# C MEPBOTo JIHS.

Kaxnplif cTyIeHT TOJKEeH caM TUIAHHUPOBATh CBOIO CAMOCTOSITENIFHYIO paboTy, HCXOIS U3
CBOMX BO3MOXXHOCTEH M NMPHOPUTETOB. DTO CTUMYJHUPYET BBIIOJIHEHUE pabOTHI, co3aaeT Ooiee
CTIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIILHO CKa3bIBACTCSl HA YCBOSHUH MaTepHaa.

BaxHo mosiHee yuecTb 00CTOSATENBCTBA CBOCH PabOTHI, YSICHUTD, YTO SIBISETCS TJIABHBIM
Ha JIAHHOM 3Tare, KaKyk MMocIeI0BaTeIbHOCTh paOOTHl BBIOPATh, YTOOBI BBITOJIHUTH €€ JIYUIIe U
C HAUMCHBIIINMHU 3aTpaTaMH BPCMCHHU U SHCPTHUU.
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Jlnist TUIOIOTBOPHOM paboThl HEMAJOBaXXHOE 3HAUECHHE MMEET 00CTaHOBKA, OpraHM3aLUs
pabouero mecta. Hy)xHO 10OUTBCS, 9TOOBI MECTO PAbOTHI IO BO3MOXKHOCTH OBLIO TIOCTOSIHHBIM.
Pabora Ha NpUBBIYHOM MecCTe JAenaeT ee Oosee IUIONOTBOPHOM. IIpomayKTHBHOCTH pPabOTHI
3aBUCUT OT MPABUWIBHOTO YepeI0BaHMs TpyAa U oTabIxa. [103ToOMy KaXkble yac Win JBa cielyer
nenate nepepblB Ha 10-15 mMunyT. BhIXOAHBIE JHHM JIydlle HOCBSTUTH AKTUBHOMY OTIBIXY,
3aHATHUAM CIIOPTOM, IPOTYJIKaMH Ha CBEXEM BO3JyXe U T.A. Jlaxe NneperstoueHue ¢ 0JJHOro BUa
YMCTBEHHOU pabOThI Ha IPYTrOM MOXKET CIYKHUTh aKTUBHBIM OTABIXOM.

CTyneHT IO/DKeH IOMHUTh, YTO B Ipoliecce OOY4YEeHHs BaXKHEHIIYI0 pOjib HIPaeT
caMmocTosiTeNibHas pabota ¢ KHUTOH. HayuuThcsi paboTarh ¢ KHHrol — BaKHEWIIas 3a1ada
cryaeHTa. be3 aToro HaBblka OyJeT Ype3BbIYAHHO TPYIHO M3y4aTh IMPOTrPAMMHBIA MaTepuai, U
MHOTO BpeMEHH OyJIeT MOTPaueHO HepalnoHAIBHO. PaboTa ¢ KHUTO# CKIIQABIBACTCS M3 YMEHUS
noao0paTe HEOOXOAUMbIE KHUIH, pa3o0paTbcs B HUX, 3aKOHCIIEKTHPOBATh, BHIOPATh IJIaBHOE,
YCBOUTH U IPUMCHUTD Ha MMPAKTHUKE.

B nponecce 00yueHHs HCHIOAB3YIOTCS CIIEAYIONINE OLIEHOUHbIE (POPMBI CAMOCTOSITEILHON
pa6OTI)I CTYACHTOB, OLICHOYHBIC cpeacTBa TCKYLICTO KOHTPOJIA YCII€BA€MOCTH n
IPOMEKYTOUHBIX aTTeCTalUil:

- 00CY)KICHUE | 3aIUTa JOKJIAIOB 110 TUCIHILIHNHE;

- YCTHBIN o1poc, cobeceoBaHue.

OneHouyHbIE CpEeACTBA TEKYIIEro KOHTPOJS YCIEBAaEMOCTH BKJIHOYAIOT BOMNPOCH U
3aJlaHUs JJ11 KOHTPOJISL OCBOSHMSI 00YUaIOIIMMUCS pa3esioB TUCLUITIIMHBI.

OO0pa31bl BONIPOCOB U 33JaHUM JUIsl TPOBEIEHUS TEKYILEr0 KOHTPOJISI IPUBEACHBI J1ajiee.

7. MOH] OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI U OLIECHMBAHUS Pe3yJIbTATOB 00y4YeHUsI

CbhopMUPOBAaHHOCTh  KOMIICTCHIMH MPH HM3YYCHUH JUCIHUIUIMHBI  OHPEIEISeTCs
MNoCpeACTBOM ONLCHKU COOTBETCTBUSA OTBCTOB W/WIIA  BBIIOJIHEHUS 3aI[aHHI>i 3asBJICHHBIM
WHJMKATOpaM B paMKax MEpOIPHUSITHI TEKYIIero KOHTPOJS W MPOMEXKYTOYHOW AaTTeCTalluH
(3auera).

7.2. IIkaja u KpUTepUH OLIEHUBAHNUSA Pe3yJIbTATOB 00y4eHUsI

®opMa MPOMEKYTOUHON aTTECTALUN: 3a4ET.

IIpomexxyTounass arrectauus oOydalomuxcs B QopMme 3adéra MPOBOJAUTCA IO
pe3ynbTaTtaM BBIMOJIHEHHS] BCEX BHUJIOB Y4eOHOI paboOThl, MPEAYyCMOTPEHHBIX YUEOHBIM IIAaHOM
[0 JaHHOW JWUCLUUIUIMHE, IPU D3TOM YUHUTHIBAIOTCA PpE3yJbTaThl TEKYLIETO KOHTPOJA
ycleBaeMoCTH B TeueHue cemecTpa. OLlEHKa CTENEeHW JOCTHXKEHUS O00ydarolluMHucs
IUTAHUPYEMBIX PE3yJbTaTOB 00YUEHUS MO AUCLUILUIMHE TPOBOIUTCS MpenoaBaTeieM, BeyIM
3aHATUS N0 JUCHUIUIMHE METOJOM JKCHEpPTHOW oOneHKdA. [lo wroram mnpomexyTodHOu
aTTeCcTallly N0 JUCIUILIMHE BBICTABIISAETCS OLEHKA «3a4TEHO» WM «HE 3a4TEHOM.

Hlxkana
OLleHMBaHUA

Onucanue

BoimonHensl Bce BuAbl y4yeOHOM paboOThI, MPENyCMOTPEHHbIE YYEOHBIM
m1aHoM. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWN, YMEHHIl, HaBBIKOB
MPUBEACHHBIM B Tabmuuax Ioka3aTelel, omepupyer MNpuoOpEeTeHHBIMU
3auTeHo 3HAHHUSAMH, YMEHUSAMHU, HaBbIKAMH, IPUMEHSIET UX B CUTYallUAX NOBBILIEHHON
cnoxHocTd. [Ipy 3TOM MOryTr OBITH JONYIIEHBl HE3HAYUTEIbHBIE OIINOKH,
HETOYHOCTH, 3aTPyJHEHUS [IPH aHAJIIMTUYECKUX ONEPALUAX, IEPEHOCE 3HAHUI
Y YMEHHMH Ha HOBbIE, HECTAH/IapPTHBIE CUTYalLlUH.
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He BbimonneH oxuH mim Ooniee BUAOB y4eOHOH palOThI, MPeayCMOTPEHHBIX
y4eOHBIM 1aHoM. CTYACHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUH,
yMEHUH, HaBBIKOB IPHUBEJCHHBIM B TAOMUIAX MOKa3aTeJeH, IOIMyCKaroTCs
3HAYUTEIIbHbIC OMIMOKH, MPOSBISIETCSI OTCYTCTBHE 3HAHUM, YMEHHUI, HABBIKOB
10 psAy MoKa3aTesel, CTYJCHT UCIIBITHIBACT 3HAYUTEIbHbIC 3aTPYJHEHUS TIPH
OIIEPUPOBAHUY 3HAHUSMHU M YMEHHUSMHU IIPH UX IIEPEHOCE HAa HOBBIC CUTYAIIHH.

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 temrneparypsl Ha )KU3HEAEATEIbHOCTh MUKPOOPraHu3MOB. TeMiiepaTypHblil
nuana3oH. KapauHaneHble TeMnepaTypHble TOUKH. [ pynmbl MUKpOOPraHM3MOB 110 OTHOLIEHHIO
K TeMIeparype.
4. IlcuxpouinbHble U ICUXPOAKTUBHbIE MUKPOOPraHu3Mbl. KnHeTHka pocTta pu HU3KUX
Temneparypax. MexaHu3Msl ncuxpopuiny. 3HaueHUe NCUXpouiIbHbIX MUKPOOPTaHU3MOB B
OMOTEXHOIOTHH.
5. TepmodunbHble MUKpOOpraHu3Msl. ['pymnmbl TepmoduiioB. Cuctemaruueckoe pazHooOpasue
tepmoduiaoB. Turmbel MeTaboaM3Ma.
6. PactipocTpanenue TepModmiioB B mpupoae. Mexanuszmbl repmodrunu. [Ipaktuaeckoe
UCIIOJIb30BaHUE TEPMOPHIIOB B OMOTEXHOJOTUH (DEPMEHTHBIX MTPENapaToB.
7. Mexanusmsl Tepmodmiinu. [IpakTuueckoe UCrob30BaHNE TEPMOPHIOB B OMOTEXHOJIOTHUH
Ouorasa.
8. OTHOLIEHNE MUKPOOPTaHU3MOB K KMCIOTHOCTH cpejibl. OOnuraTHble U (paKyIbTaTUBHbIE
anunoduisl. Cucremarnueckoe pazHooopasue aruaodmios. Mcrnons3oBanrue B OMOTEXHOJIOTUN
OpPraHMYECKUX KUCIIOT.
9. bakTepuosnorust KUCIbIX CTOYHBIX BOJ, 00pa3yrouuxcs B maxrax. buoreorexunonorus
CTOYHBIX BOJI C UCIIOJIB30BAHUEM allU0(UIOB.
10. O6nurarHele U (akynbTaTUBHBIE ankano@uibl. PacipocTpanenue B nmpupojae. Mexannsmbl
pH-romeocrasza. buotexHoa0rust aHTHOMOTUKOB C UCTIOIB30BAHUEM ATKATO(PHIIOB.
11. bapodunabHbie 1 0apOTOIEPAHTHBIE MUKPOOPTaHU3Mbl. MeXaHU3Mbl BO3/IEHCTBHS BHICOKOTO
JTaBJICHUS] HA MUKPOOOPTaHU3Mbl. BIusiHIE BBICOKOTO JaBleHHs HA CKOPOCTh OMOXUMHUYECKUX
peakuuii, pocT U rudeiab MUKpoOpranu3MoB. [lepcriekTHBEI HCIOIb30BaHus 6apopHIIOB B
OMOTEXHOJIOTMYECKUX Mpolieccax.
12. Mukpo6uoiorus riayOMHHBIX MECTOPOXKIEHUH HEPTH U ra3a. Mcnonb3oBaHue
MHUKPOOPIaHU3MOB 0apo(HIOB B OMOr€0TEXHOJIOIMYECKUX polieccax HeTH U rasa.
13. BaustHre BUAMMOTO CBETa HA MHKPOOPTraHU3Mbl. DOTOCHHTETHYECKN aKTHBHAS PaIHans
JUIs pa3HbIX Tpynn GoToTpodoB. PoTOTPODEI 11 OMOIHEPTETHKH.
14. Bnusiuue ynpTpa@roaeTOBOro U3MyYEHHs Ha KUZHEAEATEIbHOCTh MUKPOOPTaHU3MOB.
YyscTBUTENbHOCTH TpoKapuoT K UF-u3nydenuto. Myrarennslii u netanbHblit 3pdextsr UF-
U3ITyYEHUS.
15. Ucnons3oBanne UF-n3nydennii B OMOTEXHONIOTHYECKUX MPOLIECCax sl aCeNTUYECKHX
LEJEH.
16. Monusupyromue nznydeHus. Pasnuuus MUKpOOpraHu3MOB B paJualiiOHHON
YYBCTBUTEJIHLHOCTHU. 3alIUTHBIE MEXAHU3Mbl MUKPOOPTaHU3MOB OT HEMOHU3UPYIOLIETO U
MOHM3UPYIOLIET0 U3iydeHus u cuctemsl penapaunu JJHK. Pagnopesucrentueie
MHUKpPOOPTaHU3MBI.
17. BnusiHME TSAXKENbIX METAJIJIOB HA MUKPOOPTraHU3Mbl. TOKCHYECKUE 10361 HOHOB TSIKENBIX
METaJuI0B. BiusHUe TSOKEIbIX METAJUIOB HA METa00JIN3M MUKPOOPTraHU3MOB. MeXaHU3Mbl
YCTOMYMBOCTH MUKPOOPTraHU3MOB K TSKEJIBIM METaslIaM.
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18. C1ocoGHOCTh MUKPOOPTaHU3MOB aKKyMYJIMPOBATh TsKeINble MeTasubl. Mcrnonb3oBanue
9KCTPEMO(UIBHBIX MUKPOOPIaHU3MOB B OMOTHIPOMETAIUTYPI MU IPU OUUCTKE OOBEKTOB OT
TSKEJIBIX METAJJIOB.

19. Ucnonp3oBanue OMocopOIMHU 11l U3BICUCHHS METAJUIOB U3 PaCTBOPOB.
XKenezookucnstomue 6akrepun. MexaHn3M OKHCICHHS JIBYXBAJICHTHOTO JKeJe3a

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

20. BzaumopencTBue MUKPOOPTaHU3MOB C PTYThI0. MeXaHu3M yCTOMYMBOCTH
MHUKPOOPTaHU3MOB K HOHaM pTyTU. CriocoOHOCTH MUKPOOPTaHM3MOB MOTU(HUIIMPOBATH PTYTh U
TOKCUYHBIE COEIUHEHMSI PTYTH.

21. B3aumopeiicTBE MUKPOOPTaHHU3MOB € MBIIIBIKOM U cypbMoi. Mcnonabs3oBanue
MHUKPOOPIaHU3MOB JUIsl U3BJICUEHUS COEIMHEHUN PTYTHIO

22. BnusHue BOJHOM AaKTUBHOCTH Ha >KU3HEAEATEIbHOCTh MUKPOOPIraHHW3MOB. ONTHMaibHbIE
3HA4YEHUs aw AJI pOCTa MUKPOOPraHu3sMoB. OcMOIIb U Taiouib.

23. TanoronepaHTHBIE MHKPOOPTaHMU3MBI, MOPCKHE OaKTEpWUH, YMEpPEHHBIE TalO(HIBI,
JKCTpeMalibHbIE Taio(puiIbl, ragoaakainduisl. MexaHu3Mbl OCMOPETYIISALUY.

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

25. DOkcTpemallbHblE YCIIOBUSL KaK MOJENbHbIE OOBEKTHl /I HUX HCIHOJb30BaHUSA B
9KOJIOTUYECKOI OMOTEXHOJIOTHH.

26.  XapakTepucTUKa  TIpaMIIOJOXKHUTEIbHBIX  AKCTPEMO(QWIbHBIE  MHUKPOOPTraHU3MBI,
Y4YacTBYIOLIME B BbILIEIAYUBAHUYU 0JaropoJHbIX METAJUIOB U3 PY/IbL.

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

28. — XapaKTepuCTUKa KPUIITOIH/IOIUTOB (OPraHU3MOB, KOTOPBIE )KUBYT B MUKPOCKOMHYECKUX
npocTpaHcTBax). IlepcrnekTUBbI HCIOB30BaHUs B OMOTEXHOJIOTHH.

29.XapakTepucTika runepnbe3opuios. IlepcrnekTuBbl CTOIb30BaHUS B ONOTEXHOJIOTHH.

30. XapakTepucTHKa MOJUIKCTPEMO(DUIOB: OMOTEXHOJOTUYECKUN MOTEHIHANl UX (EepMEHTOB
(9KCTPEMO3UMOB).

TecToBbIE 3aJaHUS K JTUCIHUILJIHHE

Bomnpoc 1. Cpena obutanusi, xapakTepU3yIOIAsAcs CypOBBIMU YCIOBHSIMU OKpY Karollled cpesibl,
BBIXO/SILIMMU 32 MPEeibl ONTUMAIBHOTO Juana3oHa JUisl pa3BUTHUS JIIOJIEH WK APYTUX KUBBIX
OpraHU3MOB, Ha3bIBAETCS:

A) DkcTpemalibHas cpena

b) IlutarensHas cpena

B) Oxpy»xatomias cpeaa

I') OnTuMmainbHbIE YCIIOBUS.

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

B) 130bITOK COTHEUHOTO CBETA

B) Henocratok yneTpaduonera

I') Bricokast 1 HM3Kas Temmneparypa

1) Beicokoe u HU3KOE JaBICHUE

Bonpoc 3. B xakux Mectax oOMTaHUSI CKOpee BCEro OyAyT OOHApYyX EeHBI IKCTPEMO(UIbHbIE
MHKPOOPTaHU3MBI
A) Jlennuku
B) [lecku mycteiau ['oon
B) 3abom04eHHBIC TTOYBBI
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I') [loTyxumne ByakaHbl
) I'ny6okue Bnaanasl OkeaHa.

Bonpoc 4. UpesBblHailHO XOJIOAHBIE CpeAbl JJIsI pocTa W Pa3BUTHS  MPOAYLIEHTOB-
IKCTPEMO(DUIIOB C TEeMIEepaTypoil:

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 okpy»xkatoiieil cpeast Huxe 15 ° C.

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

A) Boiiie 45 °© C

B) Brimre 60 ° C

B) Boime 121 ° C

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

A) pH Huxe 5

b) pH nmxe 4

B) pH Bbiie 8

I') pH Hmxe 9

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

b) 'nnepconessle

B) DkcrpemanbHO 11e10YHbIe

I') DkcTpemanbHO KHUCTbIE

Bonpoc 8. T'mnepconeBble cpeapl I MUKPOOPTaHU3MOB-IKCTPEMO(GUIOB - 3TO Cpedbl ¢
KOHIIEHTPALUEH COJICH BBIILIE

A) 12%

B) 10%

B) 5,5%

I') 3,5%

Bomnpoc 9. K cpenam ¢ 3xcTpeMalIbHBIM JaBIEHUEM MOKHO OTHECTH
A) rmy00KOBOIHBIE HKOCUCTEMBI Ha rryornHe 100 M

B) BonHbIE cpenbl oOuTanus Ha TiryonHax oT 2000 M

B) pazpspxennbie atMmocdepHbIe clou

') Bce 0TBETHI BEpHBI

Bonpoc 10. B Guoruapomerautypruu npu J00b4e METAIIOB U3 CYIbGUIHBIX PYA UCHOIB3YIOT
KYJIBTYpBIL:

A) xemoopraHoreTepoTpogon

b) xemoopranoaBToTpodoB

B) dbotoaBToTpodoB

I') doTorereporpodon

1) xeMuutoTpooB.

Bonpoc 11. JIns pa3paboTku OMOTOTUIMBHBIX 3JIEMEHTOB HCIIOIB3YIOT:
A) anua0(pUIbHBIE XEMOIUTOABTOTPO(HBIE MUKPOOPTaHU3MBI
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b) ankanudunbHbIe XeMOTUTOABTOTPOGHBIE MUKPOOPTAHU3MBI

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

Bonpoc 12. Jlna BeeneHUs TPOIYIIEHTOB-3KCTPEMO(HIOB, C IIEJbI0  BhIICIAYUBAHUS
METAJJIOB ITOUCK ITPOBOAT B KCEPUUECKOU Cpelie:

A) ¢ BBICOKHM COJIEpKAaHUEM CEPHUCTHIX Ta30B

b) ¢ orpannyeHHOI aKTUBHOCTBIO BOJbI

B) ¢ BbICOKMMU J103aMU pagraIiuu

I') c nepemeHHBIM 1aBlICHHEM

Bonpoc 13. J)XKuBble OpraHu3Mbl, CIIOCOOHBIE BBDKMBATh M PAa3MHOXKAThCS B IKCTPEMAIbHBIX
YCIIOBUSAX B pe3yJbTaTe Pa3IUYHbIX (PU3UOIOIMUYECKHX M MOJIEKYJISIPHBIX aJanTanui
A) Tepmoduiibl
b) l'asouier
B) DxcTpemoduiibl
I') M'uneprepmoduitbr

Bonpoc 14. bosbiyto yacTb MUKPOOPIaHU3MOB-3KCTPEMO(HIIOB COCTABISIOT
A) bakrepuu

b) Apxeun

B) Dykapuu

Bomnpoc 15. K skcTpeMopriIbHBIM OpraHu3MaM OTHOCST MPEJICTABUTENCH KOTOPHIE:

A) CriocoOHBI pa3BUBATHCS TOJIBKO B AKCTPEMATIBHBIX YCIOBUAX

b) Cioco6HBI TepeHOCUTh IKCTpEMaAIbHBIE YCIOBHS, HO HE CITIOCOOHBI B HUX Pa3BUBATHCS
B) CriocoGHBI epeHOCUTh SKCTpEMalIbHbIE YCIOBUS, HO HE JJOJTO.

Bonpoc 16. VYkaxure Buabl 3KCTPeMO(UIBHBIX MHUKPOOPIaHHW3MOB, MCIIOJIB3YEMbIX B
OMOrMAPOMETAIUTYPIHH MPU AOOBIYE METAJUIOB U3 CYIb(UIHBIX PY/:

A) Aspergillus niger

B) Acidithiobacillus ferrooxidans

B) Acidithiobacillus thiooxidans

I') Bacillus subtilis

M) Leptospirillum ferroxidans

Bonmpoc 17. VkaxuTe TrpaMIoNOKUTENbHbIE  JKCTPEMO(QUIbHbIE  MUKPOOPTaHU3MBI,
Y4aCTBYIONIME B BBIIICTIAYIBAHU N 6J'Ial"0p021HI)IX MCTaJIJIOB U3 PYJbI:

A) Aspergillus niger

b) Acidithiobacillus ferrooxidans

B) Acidithiobacillus thiooxidans

I') Sulfobacillus thermosulfidooxidans

IT) Leptospirillum ferroxidans

Bonmpoc 18. VkaxuTe rpamMIoNOXUTENbHBbIE  AKCTPEMOQUIbHbIE  MUKPOOPTaHU3MBI,
Y4aCTBYIONIME B BBIIICITIAYIBAHU N 6J'Ial"0p0}1HI)IX MCTAJJIOB U3 PYABI:

A) Aspergillus niger

b) Acidithiobacillus ferrooxidans

B) Acidithiobacillus thiooxidans

I') Sulfobacillus thermosulfidooxidans

II) Leptospirillum ferroxidans
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Bonpoc 19. Vkaxure SKCTpeMODHIbHBIE MHKPOOPTAaHU3MBI-apXeH, YYacTBYIOIIHE B
BhIIICJIAaYNBaAHU U 6JIaFOpOI[HBIX MCTAJIJIOB U3 PYIbIL:

A) Acidithiobacillus caldus

B) Acidithiobacillus ferrooxidans

B) Leptospirillum ferriphilum

I') Sulfobacillus thermosulfidooxidans

M) Leptospirillum ferroxidans

Bonpoc 20. Opranu3msl, pacTyiiue Ipu 3KCTPEMaIbHO BHICOKUX TEMIIEpaTypax Ha3bIBaIOT:
A) Tepmoduis

b) bapoduibr

B) Atupoduisr

I') lManoduter

1) Auumoduibt

E) lN'mneprepmoduiibr

Bonpoc 21. Opranu3msl, pacTylue Npy BEICOKUX JaBICHUSAX HA3bIBAIOT:
A) Tepmoduiibl

B) bapodums

B) Aunnodumnst

I') lanoduter

1) Auumoduibt

E) T'unieprepmodub

Bonpoc 22. Ctporue ncuxopoduiibl He CIOCOOHBI pa3MHOXKATbCs IIPU TeMIlepaType 6ojee
A)15°C

b)5°C

B)20°C

Bonpoc 23. [Touemy HU3Kast TeMIiepaTypa BISETCS SKCTPEMaIbHON I dKUBBIX OPraHU3MOB
A) CHMKaeTcs CKOpOCTh OMOXMMHUYECKUX PeaKIUi

b) CHunxaetcst NoABMKHOCTH KJIETOK

B) VBenuuuBaeTcs BA3KOCTb BOAHBIX CPEXL

I') YBenuuuBaeTcs NpoOHUIIAEMOCTh MEMOpaH

Bonpoc 24. Kakue wmeTaO0IUTBI ASKCTPEMO(MUIBHBIX OpPraHU3MOB HamOojee LEHHBbl s
IPOMBIIIJIEHHOCTH.

A) Jlunuast

B) AuTnOHOTHKH

B) ®epmenTsl

I') TokcukaHTBI

Bonpoc 25. {715 MOIOIIUX BEIIECTB UCTOIB3YIOT CIEAYIONINE TEPMOCTAOUIbHBIE (DEPMEHTHI
A) Lemrronaszet

b) Amunassr

B) Ilpotea3zbt

I') Oxcuitonasel

Bomnpoc 26. ['anodunbHble 0aKTEpUN UCTIONB3YIOT B KAUECTBE MOTEHIIMAILHOIO UCTOUHHUKA!
A) xapoTuHa
b) moBepXHOCTHO-aKTHUBHBIX BEIIECTB 175 (PapMareBTUIECKOro MPUMEHEHUS
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B) IIporeassl
I') Oxcunonassr

/1) Her BepHoro orBera

Bonpoc 27. TepmocTabuiipHas TTIOKOKMHA32 U3 KAaKUX TEPMO(PHIBHBIX BUIOB

A) Pseudomonas fluorensis
B) Bacillus stereothermphiolus
B) Thermus aquaticus

Bomnpoc 28.

depMEeHThI
MIPOMBILUICHHBIX MPOLIECCAX CBA3AHHBIX:

A) C BBICOKHMM COZIEp’)KaHUEM CaxapoB
b) C BbIcOKMM cofepKaHUEM CIIUPTOB

B) C BbicOKMM coepkaHUEM COJier
I') C BbICOKMM COEpIKaHHEM TUIPOKCUI-MOHOB

aIKaIu(UITBHBIX

AKCTpeMO(DHIIOB

BO3MO>KHO

IIPUMCHATH

B

Bonpoc 29. CriocoGHOCTh CyIIecTBOBATh MPH IKCTPEMAIIbHBIX 3HAYEHUSX TEMIIEPATypbl IPUBENa K

HU3MCHCHUIO

A) CrpoeHus LUTOIIa3MaTHYECKO MEMOpaHbI

b) Becrionoro pa3mMHOXeHHS 1 TIOSIBICHHIO CIIOP

B) Cunresy 0enKoB TEIIOBOTO IIIOKa
I') [TpoaomKUTEIBHOCTH )KU3HH OJIHOW KOJIOHUH.

Bomnpoc 30. Ycroituuocts JIHK-Monexyn apxeit cBsizaHo
A) C HanmuueM CBA3BIBAIOIINX OEJIKOB MOJMAaMUHOB U BRICOKUM cojeprkanuem ['L[-map

B) C nannuneM CBA3BIBAIOIINX OCJIKOB MOJIMAMHUHOB U BBICOKUM COACPpIKaHUEM AT-nap

K04 k TecToBBIM 3a1aHUAM 110 JUCHMIIJIMHE

No BapuanTa 1 2 3 4 5 6 7 8 9
OtBert A b A, b |B b,B B, T’ b Ab Ab
A
Ne BapuaHnTa 10 11 12 13 14 15 16 17 18
OtBeT ji| A b B b A A, b,|T b, B
il
Ne BapuanTa 19 20 21 22 23 24 25 26 27
OtBert I E b A A B B A A b,B
Ne Bapmanra 28 29 30
OtBer A, A A
B, T
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