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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITK-4 I'oToB k moucky, 00paboTKe, aHAIM3Y U CUCTEMaTU3alNK HAyYHO-TEXHHYECKOW HH(POPMAITUH IO TEME
UCCIIEIOBaHUSI, BEIOOPY METOIUK U CPEJICTB PELIECHUS 3a1auul

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI
- OpraHU3allMOHHO-YIIPABICHYECKUI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 16 CTpouTenbCTBO W JKHIMITHO-KOMMYHAJIbHOE XO3sICTBO (B cdepax: cOopa, mepepaboTKw,
YTHIN3ALHAN U XpaHeHus OTXOJI0B MIPOU3BO/ICTBRA; o0ecriedeHus 9KOJIOTHYECKHU u
CaHUTAPHO-3THIEMHOJIOTHICCKH OE30MacHOTO OOpaIIeHHs ¢ OTXOAaMH MPOU3BOJCTBA M MOTPeOIeHUs), 26
XUMUYECKOe, XMMHKO-TEXHOJIOTMYECKOe MPOM3BOJACTBO (B cdepax: MNPOU3BOJICTBA HEOPTaHUYECKUX
BELIECTB; IPOU3BOACTBA IMPOJYKTOB OCHOBHOTO U TOHKOIO OPraHMYECKOTO CHUHTE3a; MpPOM3BOJICTBA
MPOAYKTOB MepepadoTKH HEPTH, ra3a U TBEPAOIo TOILUIMBA; IPOU3BOACTBA MOJIMMEPHBIX MaTepUasIoB, JaKOB
U KpacokK; MPOU3BOJCTBA IHEPrOHACHIIICHHBIX MaTepHalIOB; MPOU3BOJCTBA JIEKAPCTBEHHBIX IMPENapaToB;
MPOM3BOACTBA  CTPOMUTENBHBIX  MaTepuajoB,  CTEKJIA,  CTEKJIOKPUCTAJUIMYECKHX  MaTepuasioB,
(GYHKIIMOHAIBHOW U KOHCTPYKIMOHHOM KEpaMHMKH DPA3JIMYHOTO HAa3HAYEHMS; MPOM3BOJICTBA XMMHUYECKHX
UCTOYHMKOB TOKA; MPOU3BOACTBA 3aLIUTHO-JACKOPATUBHBIX IOKPBITUH; TPOU3BOJACTBA AIIEMEHTOB
AIIEKTPOHHOM  ammaparypbl W MOHOKPHCTAJUIOB; IPOM3BOACTBA KOMIIO3UIIMOHHBIX MaTepHalioB H
HAHOKOMIIO3UTOB, HAHOBOJIOKHHUCTHIX, HAHOCTPYKTYPHUPOBaHHBIX U HAHOMAaTepuajoOB  Pa3IUYHON
XUMUYECKON TPHUPOMBI; MPOU3BOACTBA PEIKUX M PEIKO3eMETbHBIX 37eMeHTOB), 40 CKBO3HBIC BHJIBI
npodeccuoHaNbHON JEATENIbHOCTH B IMPOMBIIICHHOCTH (B cdepe OpraHu3allid U TMPOBEIEHUs
HAy4YHO-MCCIIEIOBATEIbCKUX M OMNBITHO-KOHCTPYKTOPCKMX paboT B OOJAacTM  XMMHYECKOTO U
XUMHKO-TEXHOJIOTHYECKOTO MPOU3BOJICTBA)

1.4 B pesynbrare 0CBOCHHMSI TUCIUILUIUHBI Y 00YYaroIIUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaTUYIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[T1K-4 T'oTOB K TIOHCKY,
00paboTKe, aHAJIU3Y H
CHUCTEeMaTH3aI[u1
Hay4YHO-TEXHUYECKOU
nH(pOpMAITIH TI0 TEME
HCCIIEIOBAaHUS, BEIOOPY
METOAMK H CPENICTB
pelIeHns 3a1a9u

AHamu3upyeT HayYHO-TEXHHUYECKYI0 WHQOpMAIHIO U
MPUMEHSET COBPEMEHHBIE IKCIIEPUMEHTAIBHBIE METOIBI
JUIS  3aIIATHl  METAJUIOB OT  MHKPOOHMOJIOTHYECKON
KOppO3HUHU

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-4 TotoB k moucky, oOpabOTKe, aHAIM3y W CHCTEMAaTHU3aIllMU HAyYHO-TEXHHYECKON
nH(pOpMaIUU 10 TEME HCCIIeI0BaHUs, BHIOOPY METOAMK U CPEICTB PEIICHHUS 3a/1aun

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us




MEXIUCUUIUIMHAPHBIE | OyHO-3

CBA3U aoyHas
(cemect
p)
1|3
1 (M cTounukn +
JIEKTPUIECKOTO TOKA
2 |HemeTannnueckue +
AHTUKOPPO3UOHHEIC
MOKPBITHS
3 |O3HakoMHTEIbHAS +
MPaKTHKA

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:
JucrumninHa «3amuyTa METAIOB OT MUKPOOHOIOTHYECKON KOPPO3UM» OTHOCUTCS K O0S3aTEIIbHON YacTH
yueonoro miana OIl mo HanpasieHuto moarotoBku 18.04.02 - DHepro- u pecypcocOeperarme mpoecchl
B XMMHUYECKOM TEXHOIOTHH, He(PTEXUMHUU U OMOTEXHOJIOTUH.

JucuumnuHa «3amuTa METAIIOB OT MEKPOOHOIOTHUECKON KOPPO3UM» U3ydaeTcs B 2 ceMecTpe.

3.00beM u conepxaHHue TUCUUILITUHBI
3.1.00beM OUCLUILUINHEL:

OuHo-3a04YHas

Bun yueOHOM paboTHI
ny p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 72
Konrakthas pabota 8
Jlexmm (Jlextmm) 4
[Tpaktuaeckue (IIpaxr. pad.) 4
CamocrostensHas padota (CP) 64

3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
0-3{0-3|0-3
2 ceMecTp
1 Bnusanue CobecenoBaHnue;
MUKPOOPTaHU3MOB > 12 |32 TectupoBanue
Ha KOPPO3HUIO
METaJIOB
2 MeTo/b1 3a1IUTHI OT Ormpoc;
MUKpoOuosnoruueck | 2 | 2 | 32 Tectuposanue;
Ol KOppPO3UH Pedepar

Tema 1. BinsiHue MUKPOOPIraHU3MOB Ha Koppo3uio MetasioB (ITK-4)
Jlexknus.



Bunsl OakTtepuii, BIUSIONIMX HAa KOPPO3UI0 METAJJIOB: THOHOBHIE, cyinbparpenyuupyomue (CPB),
JKEJI€30-BOCCTAHABIIMBAIOIINE Oaxrepuu, HUTPAT-BOCCTAHABIIMBAIOLLIHAE Oakrepun (HPB).
Cynbdarpenynupyronme OakTepun Kak OCHOBHOM BHJ OakTepHil, ONpEeAessIOIMUX OCHOBHYIO Maccy
KOPPO3HOHHBIX TOTEPH (75%). 30HBI 0OuTanust CPB. buornmno3 wum "Oyropok".

IIpakTH4Yeckoe 3aHATHE.
Cemunap
1. XapakrepucTuka cynbhaTpeayHpyOImx 6aKTepuil.
2. IlpomyuupoBaHue CynbBaTpelyHUPYIOIIUMU OaKTEPUIMU CEPOBOIOPO/IA.
3. Accouunamus CPb ¢ anaspobamu u aspobamu.
4. Irammsr CPb
3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1.Bnusaue CPb Ha xoppo3uto MetaioB. KoHciekTHpoBaHUE MaTepuana.
2. [ToaroroBka K ompocy, co0ece10BaHHUIO.

Tema 2. MeToabl 3amuThl 0T MUKpoOHoaorndeckoi kopposun (I1K-4)
Jlexknus.
Crnioco6b1 00pBOBI ¢ MUKPOOPTaHU3MAMHU
- IpU pa3pab0TKe METANIOKOHCTPYKITUN U COOPYKEHUH,
- BO BpeMsl CTPOUTEIILCTBA, B X0ZIe BEIOOpA HCIIONB3yeMOro MaTrepuaa;

-  NpU  OIKCIUTyaranuu. Aspamnus, KarogHas  3alluTa, 3allUTHBIC  IOKPBITHSA, IPHUMEHEHUE
WHTUOUTOPOB-OMOIINIOB,

- 06paboTka yasTpadroIECTOBBIM U PEHTTCHOBCKUM H3IIYyYCHHEM, YIBTPA3BYK.
IIpakTH4eckoe 3aHATHE.

Cemunap

1. Hcnone3oBaHue GUIBTPOB, B TOM YKCIIE 1 MEMOpPAHHBIX 1J1s1 60pbOBI C OMOKOPPO3UEIA.

2. IlpumeHeHHnE NOHHOOOMEHHBIX CMOJI-.

3. DNeKTpOruapaBINYECKOE OCAXKICHUE.

4. Hcnonb3oBaHue OAKTEPUIIMIHBIX TOOABOK.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.

1. CucteMaTu3UpOBaTh M 3aKPEMUTh U3YUEHHBIN MaTepuai. buomuast u 6uocrarel. MTHruOUTOPHI C
OaKTepUIIUAHBIMU CBOMCTBAMHU.

2. IloarotroBka K ompocy, cooece0BaHHIO.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
Onpoc

Tema 2. MeToapl 3aUTH OT MUKPOOHOJIOTUYECKON KOPPO3UHU
Bormpocsr
1. Ucnionws3oBanue GUIBTPOB, B TOM YHCIIE U MEMOPAHHBIX AJ11 OOpbOBI C OMOKOPPO3HUEH.
2. [IpumeHeHre HOHHOOOMEHHBIX CMOJI-.
3. DAEKTPOruApaBINYECKOE OCAKICHUE.
4.Vcnonb3oBaHue OaKTEPUIIMIHBIX J0OABOK.

Pedepar



Tema 2. MeToapl 3aUTH OT MUKPOOHOJIOTHYECKON KOPPO3UHU
1. Koppo3sus oz neiictBreM cyabgar BOCCTaHABIMBAIOIINX OaKTEpUil.
2. Kopposust mpu y9acTur HUTPATBOCCTAHABIMBAIOIINX U 00pa3yIOIMUX METaH OaKTepHil.
3. A»poOHBIE MUKPOOPTaHU3MBI BBI3BIBAIOIINE MUKPOOHOIOTUYECKYIO KOPPO3HUIO.
4. Mepsi 60pbOBI C MUKPOOHOIOTHIECKON KOPPO3HECH.

5. BnusHue OakTepuanbHbIX METa0OIUTOB Ha KOppo3uio ctanu B npucytctBun CPB. HaBonopoxxuBanue
ctanu B npucyrctBun CPb.

CobecenoBanue

Tema 1. Bnusgaue MUKpPOOPraHU3MOB Ha KOPPO3UIO METAIITIOB
Bormpocsr
1.Xapakrepuctuka cyib(arpeyupyomux 0aKTepuid.
2. [IpogyunpoBaHue CyIbBaTPeIyUPYIOIIMMUA OaKTEPUSIMH CEPOBOIOPO/IA.
3. Accommarnus CPb ¢ anaspobGamu u aspobamu
4. ltammer CPB

TecrupoBanue

Tema 1. BnusiHue MUKpOOpraHM3MOB Ha KOPPO3HIO METAJIIIOB
1. buoxumuueckas KOppo3usi. ..

a) SIBIISIETCS. CHHOHUMOM T€PMHHA MUKPOOHOJIOTHYECKAsT KOPPO3HSI,;

b) TAaKOTO TEPMHHA HE CYIICCTBYET;

C) MPECTaBIsIeT CO00M pa3pyIleHHs, BBI3bIBAEMBIE MPOAYKTaMH 00MEHA BEIIEeCTB KHUBOTHBIX H
pacTeHui;

d) MPECTaBISIET COOO0M pa3pyIIeHus], BEI3BIBAEMbIC MMPOYKTaMH 00MEHa BEUIECTB U MPOILyKTaMU

Pa3JI0KCHUA OPraHu3MOB.

2. Kakue 13 nepeyrciaeHHbIX BUI0B IIPUYMH pa3pylICHUI MeTajla He MOTYT ObITh CBSI3aHBI C
KU3HENEATEIIBHOCTBIO OPraHU3MOB. . .

a) BO3HHKHOBEHHE KOHIIEHTPALMOHHBIX 3JIEMEHTOB Ha MOBEPXHOCTH METaJlIa, BBHI3BIBAIOIINX
pa3HOCTh MOTEHIIMANA U JIOKAJIbHBIC TOKH;

b) HUYETO U3 NIEPEUUCIIEHHOTO;

c) BO3HHKHOBEHHE arpecCUBHBIX XMMHUYECKHX COCJUHEHHI B pacTBOpPE MM HAa IMOBEPXHOCTH
MeTaja;

d) U3MEHEHHE PEIOKC-TIOTEHIINAA B CBSI3H C N3MEHEHHEM KOHIIEHTPAIMN KUCIOPO/Ia.

3. Kakue 13 nepeynciaeHHbIX BUIOB IPUYMH pa3pyIICHUI MeTalia He MOTYT ObITh CBSI3aHBI C
KU3HENEATEIIBHOCTBIO OPraHU3MOB. . .

a) BO3HHMKHOBEHHE KOHIICHTPAI[MOHHBIX JIEMEHTOB Ha IOBEPXHOCTH METAJLJIa, BHI3BIBAIOIINX
Pa3HOCTh NOTEHIMANA U JIOKAJIbHBIC TOKH,

b) HUYETO U3 NIEPEYUCIIEHHOTO;

c) BO3HHKHOBEHHE arpecCUBHBIX XUMHUYECKHX COCJHMHEHHI B pacCTBOpPE WM HAa IMOBEPXHOCTH
MeTaja;

d) M3MEHEHHE PEIOKC-TIOTEHIINAA B CBSI3H C N3MEHEHHEM KOHIIEHTPAIMN KUCIOPO/Ia.

4. bakTepuu, )KU3HEACATEILHOCTh KOTOPBIX MPOTEKAET TOIBKO PU HATWYHU KHCIOPOIa HA3bIBAIOT. . .
a) aHa’POOHBIMH;

b) aBTOTPO(HBIMH;

C) a’pPOOHBIMH;

d) reTepoTPOPHBIMH.

5. bakTepun, )KU3HENEATEIHHOCTh KOTOPBIX ITPOTEKAET B 0€3 y4acTHsl KUCIOpOaa



a) aHadpPOOHBIMH;

b) aBTOTPO(HBIMU;
c) a’pOOHBIMU;
d) reTepoTpOGHBIMH.

6. BaKTepI/II/I, HCIOJIB3YIOIKUC TOJIBKO OPraHMYCCKUC BCUICCTBA B KAYCCTBC UCTOYHUKA SHCPIrUH,
Ha3bIBAIOT. ..

a) aHa’pOOHBIMH;

b) aBTOTPO(HBIMU;
C) a’pOOHBIMU;

d) reTepoTpOGHBIMH.

7. BaKTepI/II/I, CIIOCOOHEBIE HUCIIOJIL30BaTh HCOPraHNYCCKHUEC BCIICCTBA B KAYCCTBC NCTOYHHKA DHCPTIUU
Ha3bIBAIOT. ..

a) aHadpPOOHBIMH;

b) aBTOTPO(HBIMU;

C) a’pOOHBIMUY;

d) reTepoTpOGHBIMH.

8. MeTat u ero cIiuiaBbl, He TIOABEPTAIOIIHECS MUKPOOHOIOTHIECKON KOPPO3UHU
a) KEe30;

b) CBHHEII;

C) Meb;

d) [IUHK.

9. Cynbdarpenyupyrone 6akTepuu OTHOCATCS K TUITY
a) aHadpPOOHBIX;

b) OKHCJISIOIIHNX;

C) aBTOTPO(HBIX;

d) TepMO(pOOHBIX.

Tema 2. MeToapl 3aUTH OT MUKPOOHOJIOTHYECKON KOPPO3UHU
1. MexanusMm Biusiaust CPb no ®@on Bonsnoreny Kypy Ha koppo3uto xene3a COCTOUT

a) B OCJIA0JICHHH CBSI3M MEXIY TOBEPXHOCTHBIMH aTOMaMM METajlla, YTO CHOCOOCTBYET
00JIETYEHUIO €70 HOHU3AINH;

b) B KaTajm3e MpoIlecca MOTPeOeHNUs aTOMapHOTO BOJOPOJa HAa B3aMMOJEHCTBHE C
cynb(aT-uoHAMU, B PE3yJIbTaTe YeTO CTUMYJIHPYETCS KaTOAHAS PEaKIINs;

c) B CTUMYJIMPOBaHUH HaBOJOPOKHBAHUS;

d) B MIOBBIIICHUH arPeCCUBHOCTHU CPEJIbI MPOAYKTaAMU META00IH3MA.

2. AMMOHU(DUITUPYIOIIHE OaKTEPUH OTHOCATCS K TPYTIIe

a) a’pOOHBIX;

b) BOCCTaHABJIMBAIOIINX;

c) MeTaHOOaKTepHii;

d) cepoOaKTepuid.

3. HutparBoccTaHaBiuBaromme 6aKTepuu MOTYT IPUBOAUTH K KOCBEHHOM KOPPO3HH 32 CUET

a) noBbIIeHUs: pH cpenbl B PUAIEKTPOIHOM CIIOE;

b) CTUMYJIMPOBAHUS HABOJIOPOKUBAHUS;

C) JIeHUTpU(UKAITITT OUTYMOB M IPYTUX COCTMHEHHUH yIiiepoaa ¢ oopa3oBanuem ammuaka u CO2;
d) BJIMSTHUSI HA OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHITHAI.

4. MeTtaHoOaKTEpHH MOTPEOJIAIOT YIHEPTHIO 3a CUET

a) peakuuu noTpedIeH s aTOMapHOTO BOJOpoia Ha B3aumozeiicteue ¢ CO2;

b) MTOTJIONIEHUST KHCJIOPOa;

c) WCTIOJBb30BaHMs PEaKIfii, XapaKTepHbIX JJ1s Onoxumudeckux npoueccoB CPb;



d) noTpeOIeHHs] MeTaHa U APYTHX HU3KOMOJIEKYJISIPHBIX YITIEBOJIOPOIOB.
5. KoHeuHbIM NpoayKTOM MeTabo0sIn3Ma CEPOOKUCIISIIONINX OaKTepUl SIBISIETCS

a) CEpOBOAOPOL;

b) cepHasi KHCIIOTa;

c) 2JIEMEHTapHasl cepa;

d) MOJIUCYTb(UTBI.

6. bnaronpusTHON cpeoi uIsl pa3BUTHUS OAKTEPU, OKUCIIAIOIIUX CEPY, ABISETCS

a) criaborenouHas 00eCKUCIOPOKEHHAs CPea;

b) ciabokucias U Kucinas cpea 6e3 1ocTyna KUCIoposa;

C) kucias cpena mpu pH ot 0 10 6 co cBOOOAHBIM TOCTYTIOM KHCIIOPOA;

d) HelTpanbHas U ciadoleouHas cpesa.

7. Kenezobakrepuu B mpoiiecce MmeTaboin3Ma

a) MOTJIOLIAOT JKEJIE30 U MapraHel] B MOHHOM COCTOSIHUH, @ BBIIEISIOT B BUJE HEPACTBOPUMBIX
coequHeHui. [Iporecc mpoTekaeT B aHaIPOOHBIX YCIOBHSIX;

b) CIOCOOCTBYIOT IMEPEXO/1y Kelie3a U MapraHiia B pacTBOP B MPUCYTCTBUU KHUCIOPOJIA;

C) CIOCOOCTBYIOT IEPEXOTY JKeJie3a B paCTBOP B aHAYPOOHBIX YCIOBHSIX;

d) MOIVIONIAIOT B a9POOHBIX YCIOBHSIX JKEJIE30 U MapraHel] B MOHHOM COCTOSIHMHM, a BBIJCISIOT B

BUJIE HEPACTBOPUMBIX COECTUHEHUI.
8. Jlns mpenoTBpalleHns MUKpOOHNOJIOTHYECKON KOPPO3UN HE PUMEHSETCS:

a) YHUYTOKEHHE WA YCTPAHEHHUE Y)KE HMEIOLIIXCSI MUKPOOPTaHU3MOB;

b) yCTpaHEHUE POCTa MUKPOOPTIaHNU3MOB;

c) NpeAyNpexIeHUE KOHTAKTa MUKPOOPTAaHU3MOB M TPOAYKTOB WX KH3HEICATCIHHOCTH C
3alUIAeMOH TOBEPXHOCTHIO METAIIIA;

d) MIPUMEHEHNE aHOTHOM 3aIlUTHI.

9. IlonaBieHue aKTUBHOCTH CYNb(aTpeayIUpyIOMUX OaKTepHii OCYIIECTBISIETCS TIOCPEICTBOM:

a) noBbITIeHUs1 pH cpenbl myTeM U3BeCTKOBAHMS,

b) AIIEKTPOXMUMHUYECKOH 3aIIUTHI;

C) XOpOIIIeH adpariu;

d) MOBBIIICHUS KOHLIEHTPAIUH Cyb(aT-noHa.

10. Kakue u3 MEPCUYNCIICHHBIX BUJIOB ITPUYHH pa3pymeHI/H71 MCTaJlla HEC MOT'YT OLITH CBSI3aHELI C
KU3HCACATCIIbHOCTBIO OPIraHU3MOB. . .

a) BO3HHKHOBEHHE KOHIICHTPALMOHHBIX AJIEMEHTOB Ha MOBEPXHOCTH METAJLIa, BBHI3BIBAFOIINX
Pa3HOCTh MOTCHIIMAA U JIOKAJIbHBIC TOKH;

b) HUYETO U3 MIEPEUNCICHHOTO;

C) BO3HHUKHOBCHHC arpCCCUBHBIX XUMHWYCCKUX COGI[I/IHCHI/Iﬁ B paCTBOPC WM Ha IMMOBCPXHOCTHU
MeTaa;

d) HN3MCHCHHC PCAOKC-TIOTCHIIMAJIA B CBA3HU C USMCHCHUCM KOHIICHTpAallUU KHUCJIOpOAaA.

20. Kakue u3 MEPCUNCIICHHBIX BUJIOB ITPUYNH pa3pymeHI/H71 MCTaJlla HEC MOT'YT OLITH CBSI3aHELI C
KU3HCACATCIIbHOCTBIO OPIraHU3MOB. ..

a) BO3HHUKHOBCHHC KOHICHTPAIIHUOHHBIX 3JICMCHTOB HA ITIOBCPXHOCTU MCTAJJId, BbI3bIBAIOIINUX
Pa3HOCTD MMOTCHIIMAJIA U JIOKAJIbHBIC TOKH;

b) HUYETO U3 TIEPEUNCIECHHOTO;

C) BO3HHUKHOBCHHC arpCCCUBHBIX XUMHWYCCKUX COGI[I/IHCHI/Iﬁ B paCTBOPC WM Ha IMOBCPXHOCTHU
MeTaa;

d) HN3MCHCHHC PCAOKC-IIOTCHIIMAJIA B CBA3HU C USMCHCHUCM KOHIICHTpAallUuU KHUCJIOpOAaA.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-4)
1. MukpoOuosornueckasi KOppo3usi: a’dpoOHBIC U aHAIPOOHBIE OAKTEPHUH.



2. Koppo3swus nop neiicTBreM Cyib(haT BOCCTaHABIMBAIOUINX OaKTEpU.

3. Koppo3us npu ydacTuu HUTPATBOCCTAHABIMBAIOIIMX U 00pa3yIONIUX METaH OaKTEPHil.
4. A>poOHBIE MUKPOOPTaHU3MbI BHI3BIBAIOIINE MUKPOOHOJIOTHYECKYIO KOPPO3HIO.

5. Mepsl 60pb0bI ¢ MUKPOOHOIOTHYECKOM KOPPO3HUEH.

6. BiusHue OakTepuanbHBIX METa0OIUTOB HA KOppo3uio ctanu B npucytctBun CPB. HaBonopoxxuBanue
ctanu B npucyrctBun CPb.

7. Biusuue puU3NKO-XMMUYECKUX YCIOBUHN cpenbl Ha akTUBHOCTH CPb.

TunoBble 3axanus s 3auera (IIK-4)
[Ipennoxure crmocoosr 60PHOBI C MUKPOOPTaHU3MAMHU
- TIpH pa3padOTKe METAITIOKOHCTPYKIUI U COOPYKEHUH,
- BO BpeMsl CTPOMUTEILCTBA, B X0/I€ BEIOOPA UCIIOIB3yEMOr0 MaTepHaa;
- TIPY AKCILTyaTaluu

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Ouenka Kommerentyun
TOCTYKCHHSI pe3YJIbTaTa)
[IK-4 Brnaneer OCHOBHBIMM TEOPETHUYECKUMH 3HAHUSIMHU, METOJaMU
U3YYEeHUS  MHUKPOOHMOJIOTMYECKOW  KOpPpO3WU U CIOCOOCH
«3aUTEHO» aHAIM3UPOBaTh U pa3pabaTeiBaTh ONTUMATbHBIE CIIOCOOBI €e
nofgaBieHus. OTBET TOCTPOCH JIOTUYHO, Marephall HU3Jaraercs
YETKO, SICHO, XOPOIIUM SI3IKOM, apTYMEHTHPOBAHO
[IK-4 He 3HaeT OCHOBHBIX 3aKOHOMEPHOCTEH MHKPOOHOIOTHYECKON

KOPPO3HH U CIIOCOOOB €€ TOJaBJICHUSI.

He cnocobeH aHanu3upoBaTh HayYHO-TEXHUYECKYIO0 HH(OpMAIHIO B
obmacTh  OMOKOPPO3MM  UIS  pEIICHUS  TEOPETUYECKUX U
MPAaKTUYECKHUX 3a/1a4.

HeyBepeHHO U TOTHYECKH HEMOCIEI0BATEIbHO U3JIaraeT MaTepual.

«HE 3a4TCHO»

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0OIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueii mporpammbl nuctuiumabl (PI1J]), xotopas ompexaenser copepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeisl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecreueHue, mpodecCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIIPABOYHBIE CHCTEMBD) COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHUS
JUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATUM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAaHHOM JTOMOJIHHUTEIHHOM
JUTEPaTypPhL;
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- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Hprrankosa JI.E., Burnoposuu B.U., [To3nusaxos A.Il. Beenenne B Teopuio KOPpO3UU METAJLIOB : y4eO.
nocobwue 1y1s By30B. - Tam60B: 3n-Bo TT'Y, 2002. - 310 c.

2. Uprankosa JI.E., Burnoposuu B.1. MarHOUTOPHI KOPPO3UK METAIIOB : y4ed. mocodue st XuM. ¢ak.
yH-TOB. - UI31. 2-e, mepepal. u por.. - Tam6oB: U3n-Bo Ilepmuna P.B., 2010. - 269 c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. ITokposckas, E. H., KoBanpuyk, FO. JI. buokoppo3us, coxpaHeHne NaMsITHUKOB UCTOPUM U apXUTEKTYPhI
: MoHorpadwus. - 2024-07-01; buokoppo3usi, coxpaHeHHE MaMSTHUKOB UCTOPHH U apXUTEKTYphl. - MoOCKBa:
MOCKOBCKHI TOCyIapCTBEHHBIN cTpouTenbHbli yHuBepcuteT, ObC ACB, 2013. - 212 c. - Tekcr
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/19997 . html

6.3 VHbpIe NCTOUHMKMU:

1. yueOHbIe MaTepuabl Ha caiiTe XumMudeckoro dakyasrera MI'Y - http://www.chem.msu.su/rus/chemistry
2. YHUBEpCHUTETCKas: OMOIMOTEeKAa OHJIAlH: AIEKTPOHHO-0MOIMoTeYHas cuctema - http:// www.biblioclub.ru
3. DnektpoHHast OMbIMOTEKa yueOHUKOB 715 BY30B - http://4du.ru/

4. 9bC «Znanium.com» - http://www.znanium.com/index.php?item=main

7. MatepuaibHO-TEXHMYECKOe o0ecneyeHue THCHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHGPOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeIeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTPAlUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedeHHE:
Microsoft Office [Ipodeccuonansusiii moc 2007
Onepanuonnas cucrema Microsoft Windows 10
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Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year

Educational Renewal Licence
Abby FineReader 10.0

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. —

http://biblio.tsutmb.ru/elektronnyij-katalog

2. IPR BOOKS: snexrponHo-6ubanorednas cucrtema. — URL: http://www.iprbookshop.ru
3. Onekrponnas 6ubnmuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

4. Opaiit: anektpoHHO-OnbMMoTeunas cucrema. — URL: https://urait.ru

JJIeKTPOHHASA HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

URL:

BsaumogeiicTBue mnpemnogaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEMbIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



