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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:

- (hopmupoBaHHE MPOYHOU 0a3bl 3HAHUNW U YMEHUU MO JUCUHUIUINHE, YMEHUS MPUMEHSTHh 3HAHUS,
MOJTYYCHHBIC B XOJI€ U3YyUCHUS XUMUU I UACHTUDUKAIMHN, GOPMYIMPOBAHUS U PEIICHUS TEXHUYECKUX U
TEXHOJIOTHYCCKUX HpOGJICM OKCILTyaTalluy TPAaHCHOPTHO-TCXHOJOTMYCCKUX MAIIMH U KOMILJICKCOB

3amaun:

1. u3ydyeHHE OCHOB XMMHUHM M XUMHUYECKUX IMPOIECCOB COBPEMEHHOMN MPOMBIIUICHHOW TEXHOJIOTHH
MPOU3BOJICTBA, CBOMCTBA XUMHUYECKHX OJJIEMEHTOB M MX COCAUHEHUN, COCTABIISIIOLIIUX OCHOBY
AIEKTPOXUMHUYECKUX MAaTePUAJIOB;

2. MPOBEJICHNE CUCTEMATHUECKON PadOTHI MO CTHUMYJIMPOBAHHIO MO3HABATEIBHBIX MPOIECCOB U aK-
TUBHOTO OTHOIICHUS 00YJArOITUXCS K YCBOCHHUIO 3HAHUIA;

3. TNOHMMaHHWE CYIIHOCTH, MEXaHM3MOB M BHUJOB XHMHUYECKHX IIPOLIECCOB, MPOTEKAOIINX B
OKpYJKaroIen cpene Uil WACHTU(PUKAIMA W PEIICHUS TEXHUYCCKUX M TEXHOJIOTHYECKHX IMpoOJeM mpu
AKCIUTyaTalluy TPAHCTIOPTHO-TEXHOJIOTMYECKUX MAIlIMH U KOMILJIEKCOB;

4. popmupoBaHuE YMEHUN OOBSICHATH XUMHUYECKHE SBIICHUS U MPOIECCHI, MPOTEKAIOIINE B OKPY-
YKAIOIEH Cpejie, UCTIONb3Ysl XUMUYECKYI0 TEPMUHOJIOTHIO U HOMEHKIIATYPY;,

2 MecTo AUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/IbHO MPOrpaMMbl

Jucnunnuna oTHocUTes K 6a30Boii yactu 6ioka [l «{ucuurinabl (MOIYIIH )>»
[TpepexkBU3UTHI QUCHUILTUHBL: Omcymcmsyom

[ToctpekBu3uthl  guctmiuidanbl:  b1.J[.b.4  Besonachocmv  orcusnedesmenvhocmu, b1.J[.5.22
Mamepuanosedenue, b1.J[.5.26 Koncmpykyus u ocHogvl pacuema snepeemudeckux ycmanogok, b1./[.5.29
OKkonocuueckas 6e30naACHOCMb MPAHCHOPMHBIX U  MPAHCNOPMHO-MexHoio2udeckux mawur, b1.J][.B.1
Texnonocuueckue npoyeccbl OCHOBHO20 npouzsoocmaea negpmezazosou ompaciau, b1./].B.4 Texnonocuueckue
npoyeccbl MexHU4wecKko20 OOCHYHCUBAHUSA MPAHCNOPMHLIX U MPAHCNOPMHO-MEXHON0SUYECKUX MAUUH,
b1.J[.B.5 Texuonozuueckue npoyeccol pemMoHma MpAHCNOPMHBIX U MPAHCHOPMHO-MEXHON0SUYECKUX
mawun, B1.J[.B.6 Texnuueckas ouacHoOCmMuka mpaHCnOPMHuIX U MPAHCNOPMHO-MEXHOIO0SULeCKUX MAUUH
Hegpmeeazosou ompacau, bIl1.J[.B.7 Oxcnayamayuonnsie mamepuanvt, bI1.J[.B.9 [lpouzeoocmeennas
bezonacnocmv 6 Hegmeeazoeou ompacau, b1.J[.B.2.2.1 Anvmepnamusnvie 6uObl  MONIUSHO-
OHepeemuyeckux  cucmem  MmMpaHcnopmuo-mexHonocuveckux cpeocms, b1 J[.B.D.2.2  Texnuueckas
IKCNIyamayus agsmomoouel, pabomarnwux Ha aibmepHAmMUHbIX MONIUBAX

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHS MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIMHBI HaNpaBiieH Ha (JOpMHUpPOBaAHHE CIAEAYIOLINX PE3YIbTATOB 00yUEHUS

Kon n HanmeHoBaHue [Tnanupyemsble pe3ynbTaTbl O0yUEeHHUs 110
Kon n HaumeHoBaHne
. MHJMKATOpa TOCTHKEHUS JUCLUIUINHE, XapaKTEPU3YIOLIUE ITaIlb
(bopMHpyEeMBIX KOMIIETSHIIUH .
KOMIETEHIINU (hopMHpOBaHMsI KOMITETEHIUI
OIIK-1 Cnocoben mpumensite |OIIK-1-B-3 Ilpumensier 3Hanus |3HaTh:
€CTECTBEHHOHAYUYHBIE U B 00JIaCTH XUMHH B - Kiraccu(uKanuio GU3NIECKUX U
oO1IeMH)KEHEPHbIE 3HAHUS, npodeccuoHanbHOM XUMHYECKHUX ITPOLIECCOB, MPOTEKAOIINX
METO]Ibl MATEMATHYECKOT O JeATEIbHOCTH Ha 00beKTe NMpodecCHOHANBHOIM
aHaJIM3a U MOJICJIMPOBAHUS B JIEeATEIbHOCTH;
npogeccuoHaIbHON - 001111e 3aKOHOMEPHOCTH XUMUYECKUX
NEeATEIbHOCTH IIPOLIECCOB;
- XUMHYECKHE IIPOLECCHl COBPEMEHHOMU
TEXHOJIOTMM TPOU3BOJCTBA CTPOUTEIb-
HBIX MaTEpPUAJIOB U KOHCTPYKLUHN, CBOM-
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Kox n sHaumenoBauue
(bOpMHUPYEMBIX KOMITCTCHITHI

Kox n HaumeHoBaHue
WHIAKATOpa TOCTUKEHUS
KOMIIETEHIIUHA

[Tnanupyemsble pe3ynbTaTbl 00yUEHHUS 110
JTUCLUIIIMHE, XapaKTePU3YIOIIHUE FTaIlbI
(hopMUpOBaHMsI KOMITETEHIUI

CTBAa XMMHUYECKUX DJIEMEHTOB M HX CO-
CIWHEHH,  COCTaBJSIONMIUX  OCHOBY
CTPOUTEIIbHBIX MaTEPHAJIOB;

- XapaKTePUCTHKH XUMHUYECKOTO MpOoIec-
ca (sBIEHUS), XapaKTepHOro i 00BeK-
TOB TMPO(ECCHOHAILHOW JESITEIbHOCTH,
HAa OCHOBE JKCIEPHUMEHTAJIbHBIX HCCIIe-
JIOBaHUH;

- 0a30BbIC (PU3UYECKHE U XUMHUYECKUE
3aKOHBI JIJISl PEIICHUS 3a/1a4
po(ecCHOHATTLHOM NI TEIILHOCTH

YMerb:

- BBISIBJISATH M KJIACCH(DHUIIUPOBATH
(du3HYECKUe U XUMUYICCKUE ITPOIIECCHI,
MPOTEKArIIUE Ha 00BEKTE

PO eCCUOHAIBHON JEATEIHHOCTH;

- OTIPENIEISITh XapaKTePUCTUKH
XUMHUYECKOTO TIpoliecca (SIBJICHHS),
XapaKTePHOTO JJisi OObEKTOB
poeCCUOHAIBHON JESTEIHHOCTH, Ha
OCHOBE AKCIIEPUMEHTATIBHBIX
HCCIICIOBAHNI;

- BBIOMpaTh 0a30BbIC PUBUUECKHE U
XUMHYECKHUE 3aKOHBI JIJISl PEIICHHS 3a/1a4
npoeCCUOHATIBHOM I TEITLHOCTH

- TMPUMEHSTH TOJIYYCHHBIC 3HAHUS I10
XUMHH TIPH U3YYEHUH APYTUX JUCIIUII-
JUH ¥ B TMPAKTHYECKOW JEATeTHbHOCTU
MocJie OKOHYaHUSI YHUBEPCHUTETA.

Baaners:

- METOJIWKOH BBISABICHHS M KIacCUpUKa-
s pU3MUYECKUX M XMMHUYECKHX Mpoliec-
COB, IPOTEKAIOIUX Ha 00BbEKTEe mpodec-
CHOHAJIBHOM JIeSITeNbHOCTH;

- METOJHMKOW OTpE/IeICHUs XapaKTepu-
CTHK XMMHMUYECKOro mporiecca (sSBICHHS),
XapaKTepHOro Il OOBEKTOB Mpodec-
CHOHAJIBHOM JIeATENIbHOCTH, Ha OCHOBE
IKCIIEPUMEHTATBHBIX HCCIICIOBAHNN;

- METOJMKON BbIOOpa 6a30BBIX
(GU3NIECKUX U XUMUYECKHUX 3aKOHOB TSI
peleHus 3a1a4 NpoQeccuoHaIbHON
NeSITeTTHHOCTH,

- IpUE€MaMH U METO/IaMH BBITIOJTHEHUS
TEOPETUYECKOTO M IKCIIEPUMEHTAITHLHOTO
UCCIIEIOBaHMsI, KOTOPbIE B JalbHEeHIIIEM
MIOMOTYT penIaTh Ha COBPEMEHHOM
YPOBHE BONPOCHI FKCILUTYaTalluy MAIIHH
Y KOMIIJICKCOB




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIbI (108 akajgeMrueckux 4acos).

TpynoeMKoCTb,
Bun paboter aKaJIeMUYECKHUX YaCOB
1 cemectp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonrakTHasi pa6ora: 34,25 34,25
Jlexuum (JI) 18 18
Jlaboparopusie paboTs (JIP) 16 16
[TpomexxyTounas arrectarus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padoTa: 73,75 73,75
- camono02omosKa (npopabomra u nOBMopeHue 1eKYuoHH020 Mamepuana u
mMamepuana y4eOHUK08 u y4eOHbIX nocooull;
- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUAM,
- N0020MOBKA K PYOEHCHOMY KOHMPOJIO)
Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, T depeHIUPOBAHHBIH aud. 3a4.
3a4er)
Pazensr quctumuineel, u3ydaeMelie B 1 cemectpe
KosmyecTBo yacoB
No ayJIuTOpHAast
paszena HaumeHnoBanue pa3aenon BCEro pabota BHEayl.
T 113 | 7P pabora
1 CrpoeHue BenecTna 12 2 - 4 8
2 DOHepreTuka XHUMHUYECKUX peakuuil. OIeMEHTHI 14 2 - 2 10
XUMHYECKON TePMOJIUHAMUKH
3 XuMuyeckass KHHETMKa W paBHOBecue. XHUMH- 14 2 - 2 10
YeCKHe pPeaKIMM B TOMOTEHHBIX U TeTePOTEHHBIX
crcTeMax
4 PacTBOpBl. DiieKTpoauTHUECKask AUCCOIAIUS 20 4 - 2 12
5 XUMHST METAJIOB 20 2 - 4 12
6 OcHoBbl 2stekTpoxumuu. Kopposust meranios 14 4 - - 12
7 OCHOBBI OpPraHMYECKOM XUMHUU M XUMHH BBICO- 14 2 - 2 10
KOMOJIEKYJISIpHBIX coenuHeHuit (BMC)
Wroro: 108 18 16 74
Bcero: 108 18 16 74

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Pa3zgen Ne

JUYCCKasa CUCTEMA JJICMCHTOB I[.I/I.MCH,Z[CHCCBEL XuMHU4YeCcKas CBSI3b U CTPOCHUC MOJICKYJI

Pa3zgea Ne

1. Ctpoenune BemecTBa. Brenenue. Ctpoenne aroma. [leprognyuecknii 3aK0H M MIEpUO-

2. DHepreTHKa XMMHYECKHUX peakuid. JJIeMEeHTbl XUMHYECKOH TepMOAUHAMMKH.

DHepretudeckue dPPEeKThl XUMHUUECKUX peakiuil. BHyTpeHHsIsI 3Heprusl U SHTaNbMus. TepMoxumus. 3aKoH
I'ecca. TermoTta oOpa3oBanus xuMudeckux coenuHeHui. [lonstue 06 sHTponu 1 >HEpruu [ n66ca

Paznen Ne 3. Xumuveckasi KHHeTHKA U paBHOBecHe. XMMHYeCKHe PeaKIM B TOMOTeHHBIX U
rereporeHHbIx cucreMax. CKOpOCTh XUMHUUYECKHUX PEAKIUH, BIMSHUE HA HEE Pa3IMUHBIX (PaKTOpPOB. DHEP-
rUsl aKTUBAIIMM XUMHUUYECKOW peakuuu. Karamus3 roMoreHHbIi U rereporeHHblil. XuMHU4eCcKoe paBHOBECUE B

romoreHHbix peakuusx. [Ipunmun Jle-Illarense, cmeneHne paBHOBECHS




Pa3znen Ne 4. PactBopbl. DiiekTpoauTudeckasi guccouuanus. Boga. XXectkocts Boabl. OOmme
CBOMCTBA PaCTBOPOB. DIIEKTPOIUTHYECKAs Aucconuanus. ['maponus coei.

Paszgea Ne 5. Xumus meraniaoB. Meramibsl. CtpoeHue, cBoiicTBa. OCHOBBI 31€KTpOXUMHH. OKHC-
JIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOIICTBA XUMUYECKHX AJieMeHTOB. Koppo3us MeTanioB

Pa3znesa Ne 6. OcHOBBI 3/1eKTPOXMMHH. OCHOBBI 3JIEKTPOXUMHHU. ['abBaHUYECKHE 3JIEMEHTHI, UX
YCTPOMCTBO, MPUHLHUII PAOOTHI. AKKYMYJSTOPBL. DIEKTPONu3, ero Buabl. Koppo3us MeTamuioB U Mepbl
OOpBOBI C HEH.

Pazgen Ne 7. OcCHOBBI OpraHuveckoil XMMHUM U XMMHUH BbBICOKOMOJIEKYJISIPHBIX COeIWHEHU
(BMC). OcHoBHBIE ITOHATHSI OPrAHUYECKON XUMHUHU, UCIIOJIb3YEMBIE B XUMUHU BBICOKOMOJIEKYJISIPHBIX COEU-
Henuii (BMC). Bricokomonekymsipabie coequHenns. OCHOBHBIC MOHATHS, CIOCOObI moydeHus. CBOMCTBa
IIOJINMEPOB U UX UCIOJIb30BAHUE B CTPOUTEIBCTBE.

4.3 JlabopaTopHble padoThbI

Ne JIP Ne paspe- HaumenoBanue 1abopatopHbIX padoT Kon-50 [a-
na COB

1 1 Pabora B xumuueckoit taboparopun. IIpaBuiia TeXHUKH O€30MacHO- 5
ctu. OCHOBHBIE KJIACCHI XUMHUYECKUX COCAUHEHMI

2 1 OO61mue MOHATHS XUMHH. XUMHYECKUH dKBHBaIeHT. CTpoeHHe aToMa 2

3 2 XuMuyeckasi TepMOJIMHAMUKA 2

4 3 CkopocTts peaknuii. PapHoBecue. YpapieHue peakiusiMu. 2

5 4 PactBopsb! 1 pactBopuMocTh PacTBOpEI 351eKTpoauToB. CIIOCOOBI BBI- 5
pakeHHs KOHIeHTpanuu. KoionaHeie pacTBOphI

6 5 OKHCIUTETEHO-BOCCTAHOBHTEIBHBIC PEAKITUH. DICKTPOXUMHUICCKHEC 5
SIBJICHUS. DJICKTPOJIU3.

7 6 OO6mmue croiicTBa MeTaiioB. Kopposust MetamioB MeTo bl 3alUThl OT 5
KOPpO3UH

8 7 [Tonsitue 06 oprannyeckux BemecTax. [lomumepbl 2
Hroro: 16

5 YueOHO-MeTOAMYeCKOE 00ecnieYeHHe TUCHMIITNHBI
5.1 OcHoBHas auTEpaTypa

- TIlpecc, M.A. OcHoBbl 0o01iel xumun : yuebHoe nocodue / M.A. Ilpecc. - Cankr-IlerepOypr :
Xumuznpat, 2006. - 352 c. - ISBN 5-93808-116-5 ; [OnekrponHblii pecypc]. - Pexum mocty-
na: http://biblioclub.ru/index.php?page=book&id=98339

5.2 JlonosiHuTEIbHAS JIMTEPATYpPa

- Koposun, H.B. O6mas xumus [Tekcr] : yae6 / H.B. KopoBuH.- 6-¢ u3., ucnp. — Mocksa :
Bericmras mkoira, 2005. - 557 ¢. : wi. - (ITobemuTens KoHKypca yaeOHHKOB). - bubmmorp.: ¢.546. - ISBN 5-
06-003939-0.

- Yukun, E.B. Xumus / E.B. Yukun. — Tomck : ToMcKuit rocyiapcTBeHHbI YHUBEPCUTET CUC-
TEM YIIpaBJICHUsI U paainodaeKTpoHuku, 2012. — 170 c. — Pexxum gocryna :

http://biblioclub.ru/index.php?page=book&id=208956 — ISBN 978-5-4332-0034-0.

- IlleBnunsina, JI.B. Heoprannueckas xumus: 3agaud U yIpaKHEHUS JUISl BBIIIOJIHEHUS KOHTPOJIb-
HbIX pabot / JI.B. llleBnunpina, A.W. Anapues, P.E. Cunuypuna. — HoBocubupcek : HI'TY, 2011. — 107 c. —
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=228797 . — ISBN 978-5-7782-1574-0.

- Aranacsn, T.K. Heopranndeckas xumus / T.K. Aranacsn, U.I'. ['opuues, E.A. fkymeBa. — Mo-
ckBa : [Ipomereit, 2013. — Y. 1. [ToBepXHOCTHBIE SIBJICHUS HA IPAHULE OKCHUJ/3JIEKTPOIUT B KUCIBIX Cpeaax.
— 165 c. : Tabun., rpad., ui. — Pexxum noctyna:— : http://biblioclub.ru/index.php?page=book&id=240132 . —
bubnuorp. B kH. — ISBN 978-5-7042-2495-2.



http://biblioclub.ru/index.php?page=book&id=98339
http://biblioclub.ru/index.php?page=book&id=208956
http://biblioclub.ru/index.php?page=book_red&id=228797
http://biblioclub.ru/index.php?page=book_red&id=240132

- Tabpuensu, O.C. Xumusa mist npodeccuii U crienuaibHOCTEN TexHu4Ieckoro npodus [Tekcr] :
yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. - Mocksa : Akaaemusi, 201. - 256 ¢ : ui. - (Ilpodeccuonans-
HOe oOpazoBanue). - budnumorp.: c. 251. - ISBN 978--5-4468-2528-8.

5.3 llepuoanueckue u3TaHusl

DKOJIOTHS M TPOMBIILIEHHOCTh Poccuu : sxypHai. - Mocksa : OOO Kansuc
XUMHUS U )KU3HB: )KypHal. - MockBa, : 31aTenbcTBO HayyHO-IIOMYJISIPHOM JInTepaTyphl "Xumus u
KU3HDB"

5.4 UnTepHeT-pecypcesbl

http://www.ict.edu.ru/ - UKT-IToptan: bubnuoreka. Pexxum nocryna: http://www.ict.edu.ru/

http://www.chem.msu.su/ - DnekTpoHHas OMOIHOTEKAa y4eOHBIX MAaTEPHAIOB IO XHMHH Ccaita
«Chemnety. Pexxum noctyna:  http://www.chem.msu.su/rus/elibrary/

http://www.greenchemistry.ru/ - Hayuno-o0Gpa3oBarenbhsiii [lenTp «XuMus B MHTEpecax yCTOWYH-
BOI'O pa3BUTHUA — 3eleHas XUMMsD» - pasjen YueOHble Marepuaibl. Pexum  gocryna:
http://www.greenchemistry.ru/index.htm/

http://www.en.edu.ru/ - Xumus. Pexxum gocrymna: http://www.en.edu.ru/catalogue/3

5.5 TlporpamMmHoe obGecneuyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMAIIMOHHBIX TEXHOJIOT Uil

1 LibreOffice
2 Microsoft Office (munien3us mo gqorosopy Ne I10/8-12 ot 28.02.2012 1.)

3 http://n-t.ru/ri/ps Caiir Alhimikov.net: y4eOHbIe U ClIpaBOYHBIC MATEPUAIBI [T0 XUMHUH

4 http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yaeOHbIe 1 cripaBOYHBIC MaTepHAIIbI

5 http://www.elsevierscience.ru/products/scopus/ - Kpynneiimas B Mupe 6a3a JaHHBIX pedepaToB H
[IUTHPOBAHUS

6 http://window.edu.ru - Enuroe okHO ocTyna kK 00pa3oBaTelIbHBIM pecypcam

7 http://rscf.ru/ru - Poccuiickuii Hayunblit pong (PHD)

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

YyeOHble ayTUTOPUU JIEKIIMOHHOTO THIIA, OCHAIEHHBIE CIETYIOUMM 00OpYJOBAHUEM: CTallMOHAp-
HBIM MyJIbTUMEINA-TIPOEKTOP U MPOEKIIMOHHBIN 3KpaH, IEPEHOCHON HOYTOYK, Kadeapa, mocaJouHble MecTa
11 o0ydaromuxcs, pabodee MecTo MpernoaaBaTens, yueOHas JocKa.

VY4eOHble ayTUTOPUU JUI MPOBEACHUS TPYIIOBBIX KOHCYJIbTAMH, TEKYILIErO0 KOHTPOJISL U MPOMEKY-
TOYHOW aTTeCTaI[H, OCHALICHHbIE CIEAYIOIUM 000pYyI0BaHUEM: KOMIUIEKThl YU€HHUUYECKONH MeOenH; KOM-
MBIOTEPHI C MOAKIIOUEeHNEM K ceTu «/HTepHeT» n o0ecrieueHrneM JI0CTyIa B 3IEKTPOHHYIO HH()OPMalUOH-
HOo-00pa3oBatenbHyto cpeny OI'Y, anekTpoHHbIE OMOINOTEUHbIE CUCTEMBI.

Jlns npoBeaeHust 1a00paTOPHBIX 3aHATHI HCIONIb3YyeTcs JabopaTopusi HEOPraHUYECKOW XMMHHU, OC-
HalllEHHAasl CIeIyIOIUM 000pyAoBaHHEM: MIKad BBITSKHOM; IIKad /Uil XpaHEHUs XMMUYECKUX PEaKTHBOB;
mKad Uil XpaHeHHs! J1abopaTOPHOM MOCY/bl; MIKad I XpaHEHUs SIIOBUTHIX BELIECTB, KOHIIEHTPUPOBAH-
HBIX KHCIOT, JIBB; pa3znaTounslii MaTepuan; mTaTUBHI U1 TPOOUPOK, CIIUPTOBKHU, IITATHBBI IS IPOBEC-
HUS OTBITOB; JJabopaTopHas nocyaa (MpoOUpPKH, KOJIObI pa3InyHON EMKOCTH, HWJIMHIPHI Pa3InYHON EMKO-
cTH, OropeTkH, KoiObsl byH3eHa, KOIOBI KPYIJoJOHHBIE, KOMObI Blopla, crakaHbl XMMHYECKHE, BOPOHKH,
dbapdopoBbIe JI0KEUKH, KEJIE3HbIE JTOXKEUKH, (papdopoBbie yameukn); JOTKH JIJIsl pa3aadund peaKTHBOB U XH-
MHUYECKOM MOCY/Ibl; MUMIETKH MEpPHBIE; SKCUKATOp; OaHs BOJsMHAs; OaHs mecuaHas; BEChl TEXHUYECKHE C pa3-
HOBECAMHU; BECHI JICKTPOHHBIE; BECHI AHATUTUYECKHUE; TEPMOMETPBI; IPUOOP VI ANEKTPOIIN3a; AKBAAUCTHII-
asatop A/lDa- 4 C3MO; BUCKO3UMETP; HOHOMEP YHUBEpCAIbHbIN DB-74; anexTpuueckas IJINTKA; Ta30aHa-
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nuzarop nopraruBHbii [1I'A -200; pH-metp pH-150MU; koMIIIeKThl Y4eHHYECKOW Mebenn; pabouee MecTo
npenojaBaTens; yuyeOHO-HarasAHbIe OCOOuUs; CPeACTBa MOXKAPOTYIICHUS, alTeyka AJs OKa3aHUs MepBOM
MTOMOIIIH.

[TomereHust Ak CaMOCTOSITENBHON Pa0OThI, OCHAIIEHHBIE CIEAYIOUUM 000pYI0BaHUEM: KOMILIECK-
ThI y‘l@HH‘-IGCKOfI MGGGJII/I, KOMIIBIOTCPBI ¢ NOAKIIIOYCHUCM K CCTHU ((I/IHTepHCT» u OGGCHG‘-ICHI/ICM A0CTyIIa B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa3oBaTenbHyto cpeny OI'Y, snekTpoHHbIe OMOINOTEUHbIE CUCTEMBI.

K paboueii npocpamme npunazaromcsn:

o DoH/I OIEHOYHBIX CPEIICTB ISl POBEACHUS MPOMEKYTOYHON aTTECTAIIMHU O0YJAIOIIMXCS 10 K C-
LHILUIHHE;

L4 MeTOI[I/I‘-IeCKI/Ie YKa3aHusd 0J1sd OGy‘-IElIOL[II/IXCSI 110 OCBOCHHIO AU CHUIIIIMHEI.



